Ubitx wiring diagram

This eliminates the need for the green wire. I always put the resistor on the Raduino itself but
the new folks are using the original instructions which have not been changed since I got my
first uBITX way back before Christmas. I mentioned this problem then and several times since.
Nothing has been done about it and now a whole new crop of over people have uBITX radios
and are going to run into the same error. I thought I should try and get it corrected again - at
least show a picture of how it needs to be if they follow the Wiring UP diagram. I made up that
little example disregard the color code on the resistor I used it isn't a 4. While I was looking at
this morning it occurred it's only a problem if you use a key. I don't know code. The way the
instructions are written and illustrated, the Raduino is not installed during the current draw test,
so it can't TX. All of my straight keys are wired with stereo plugs with the tip to the contact and
sleeve to frame. Attached is a photo of the notes I added to my wire up printout of the jack pins
and functions.. Don't both tip and ring have to be wired? What am I missing? This is how it
works. These produce a 4v and a 2v input to the analog pins. Very clever. Unfortunately, it
doesn't work very well. A little bit of dirt in your straight key contacts and the resistance there
can be enough that the Raduino things it's a dot paddle press. Jerry, KE7ER toggle quoted
message Show quoted text On Thu, May 17, at pm, Alan Shapiro wrote: How can the plugged in
paddle work when only the tip or ring and ground of course,are connected? That protects the
wires from being burnt up is there is reverse polarity. One note: Clean the key contacts!
Seriously its a known problem since the telegraph days. Bounce is a software issue but high
resistance contacts should not be. Its also a painless fix. Or you can make an adapter, which is
what I did. One thing I don't follow on photo - your schematic has a mono plug at left
presumably to plug into the straight key jack , but the photo shows a stereo plug on left. Can
you please clarify? I am just putting my uBitx in enclosure and would love to do this mod.
Anyone know why the kit ships with a stereo jack at all if it only uses it as a mono? Plug one of
those into a mono jack and you only get one earfull toggle quoted message Show quoted text
On Tue, Jan 1, at AM, Brian Bowling wrote: Anyone know why the kit ships with a stereo jack at
all if it only uses it as a mono? This could damage the amp, depending on amp design. Some
designers put the two earphones in series and some put them in parallel. The uBitX uses
parallel earphone connections. You can use an adapter or just get a cheep set of earphones.
Check Dollar Tree for many of devices we frequently use. For what they are, it's the cheapest
way, I find. Even cheaper than Walmart. I'm guessing Walmart will buy out Dollar Tree someday.
Plug one of those into a mono jack and you only get one earfull On Tue, Jan 1, at AM, Brian
Bowling wrote: Anyone know why the kit ships with a stereo jack at all if it only uses it as a
mono? The same device has multiple uses: are you expecting audio out of a key jack? I'd
venture the mono version is more expensive given less usage - and the only difference is what
it's wired to. Ambiguous color bands of resistors is quite enough to deal with! And I'd say the
answer is "because all the earphones these days are stereo". Wiring both sides of that jack in
parallel is easier, because the barrel of the plug can then be at ground potential. Important if
you have a metal chassis. Wiring in series is an option especially if the amp wants to see a
relatively high impedance , but means the stereo jack hardware must be insulated from the
chassis somehow. If you are one of the few that happens to have headphones or anything else
for that matter lying about with a 3. I've tried Dollar Tree earbuds, they were inefficient not loud
enough and sounded terrible. If you want cheap over-the-ear headphones, maybe Koss branded
KPH7's? Pick your price, can go as high as you want. Not cool for the kids, but for us older
folks they may prevent earwax buildup or something. Don't use 'em. Don't even use earbuds.
They damage the hearing in the ears. I used to repair audiometers and this is what the audio
techs say. Best are over the ear phones of "cans" because the have leakage around them and
do not force the audio into the ear. Best are those that are comfortable but allow you to have
some hearing from the room and are not sealing the ear. One ham in this area had to sell all his
ham gear because he tried everything with implants, etc. Next to losing one's vision, losing the
hearing is also bad. Listening to loud or unnatural sounds starts by making it necessary to peak
certain frequencies, starting from the upper part of the spectrum. I go to Dollar Tree to get
cables and chargers, mostly. And spinach. For every five I buy, I end up giving most away, it
seems. The best phones I have are Radio Shack phones I got in the early '70's. But it is good.
Seems headphones have a personality that fits or doesn't fit each person. I can identify with
Jerry saying that he goes through a lot of them. Sounds like some people with their CW keys
who are always trying another key to see if they like it. Or you don't happen to have AGC on
your rig. If I can't sleep, I often listen to the BBC at night, wake up in the morning with the
earphones still on. Occasionally with one side out due to a broken cord. I keep using them till
the other side goes out too. Because I'm so cheap. Used to then try to fix them. With earbuds, I
do seem to get more earwax and itchy ears minor infections? This cannot be undone. The
Group moderators are responsible for maintaining their community and can address these

issues. Report to Groups. This includes: harm to minors, violence or threats, harassment or
privacy invasion, impersonation or misrepresentation, fraud or phishing. Note: Your email
address is included with the abuse report. Toggle navigation. Home Messages Hashtags Wiki.
Search Only Within This Topic. Search Cancel. Topics Search. Jim Sheldon. The 4. It shoiuld be
showin as going to PIN 1 of the key jack in the diagram. If you plug a hand key or keyer with a
MONO plug into the jack as it is now shown, the uBITX will go into transmit and stay in transmit
until you pull the plug out of the jack! That is because the "Sleeve" of a mono plug is ground or
Earth as some call it and shorts between ground on the stereo jack and the incorrectly
configured "RING" connection. Move the 4. I have mentioned this several times and tried to call
it to Ashhar Farhan's attention so he could change the diagrams but so far he either hasn't seen
my comments or hasn't had the time to change the diagrams. If some of the newer people just
receiving and constructing their uBITX radios wire it by the diagram and plug a key into it before
hooking up a good antenna or dummy load they may destroy their PA section when the radio
keys and stays keyed for some time until they disconnect the hand key or remove power into an
open and possibly blows the IRF 's. Arvo W0VRA. To: BITX20 groups. On Tue, Mar 6, at am, Jim
Sheldon wrote: Nothing has been done about it and now a whole new crop of over people have
uBITX radios and are going to run into the same error. Skip Davis. Jim you are correct the
picture in the wire up is incorrect yet the explanation is correct for the proper operating of the
Keyer jack. Skip Davis NC9O. Alan Shapiro. How can the plugged in paddle work when only the
tip or ring and ground of course,are connected? Jerry Gaffke. So there is one wire into the
Raduino, but the voltage on that single wire says if you have nothing going on, the straight key
is pressed, or the dot or dash paddles are pressed. Jerry, KE7ER. On Thu, May 17, at pm, Alan
Shapiro wrote: How can the plugged in paddle work when only the tip or ring and ground of
course,are connected? I'd add the diode should be after the fuse. Al Woodhull. If you have a
jack wired for a straight key you need another jack for the paddle. Sketch attached: 73, Al,
N1AW. Dexter N Muir. Scott Schillereff. Hi Al, This looks like a clever way to avoid two jacks well done. John's, Newfoundland. Brian Bowling. Thanks very much for this info Jim. Pretty
much all of the headphones available today are stereo. Plug one of those into a mono jack and
you only get one earfull. On Tue, Jan 1, at AM, Brian Bowling wrote: Anyone know why the kit
ships with a stereo jack at all if it only uses it as a mono? Bob Lunsford. Another problem with
putting a mono plug into a stereo jack is that the two circuits in the jack relate to ch1 and ch2
and by it being a mono plug with no "ring" on it, one of the channels is shorted out. Bob â€”
KK5R I'd guess cost. The question was "why the kit ships with a stereo jack? On Tue, Jan 1, at
PM, Bob Lunsford wrote: Another problem with putting a mono plug into a stereo jack is that
the two circuits in the jack relate to ch1 and ch2 and by it being a mono plug with no "ring" on
it, one of the channels is shorted out. I go through headphones fairly quickly, will order a bunch
of different ones to compare. One note on Dollar Tree earbuds. When I get some good
over-the-ear phones, my wife squirrels them. I can see blowing your hearing with earbuds if you
like loud music. Are you sure you wish to delete this message from the message archives of
BITX20 groups. Cancel Yes. Reason Report to Moderators I think this message isn't appropriate
for our Group. Cancel Report. The new topic will begin with this message. Subject of the new
topic:. Cancel Split Topic. The uBITx requires a Key jack to be wired up or at least a pull-up
resistor installed before power is turned on. A key jack stereo see-through style 3. You can
install one or two key jacks as you wish. Many install just the one jack since they have a
preference for either a manual key or a paddle. If you do decide to wire up two jacks, then you
will need to buy an additional jack. All three resistors 4. See circuit diagram below:. An
analogue port detects the voltage between 0V and 5V DC on the pin, and converts this voltage
into a number between 0 and This technique is not unique to the uBITx, with many keypads
coding 16 or more pins to create different analogue voltage readings for detection by a
microprocessor. Some purchasers have found that they get keying errors, however, with the
stock software. The reason can be two-fold:. A software fix is also available. The firmware also
allows you to determine the actual number value between 0 and seen by your arduino nano with
a key down, and then allows you to adjust the software thresholds to ensure accurate keying.
The sketch comes with a number of other enhancements. A straight key should be wired so that
tip and sleeve will short when the key is depressed. The sleeve is connected to chassis
potential Earth and the tip is connected to the blue wire pin 1 on the raduino connector. The tip
should also be connected to a 4. Many rigs have this feature. In the photo, you can see the
paddle jack alongside the straight key jack. The resistors one end of a 2. Together with the 4.
Choke E29AHU has wired in the resistors in a stereo plug adapter 3. Skip to content The uBITx
requires a Key jack to be wired up or at least a pull-up resistor installed before power is turned
on. One or two jacks? The reason can be two-fold: Dirty contacts on the key not providing a
consistent zero resistance path to ground Variations in the actual resistance of resistors

supplied with the kit that means the arduino detects a key depression in a different range to
what was intended. How to wire up the jack for a straight key A straight key should be wired so
that tip and sleeve will short when the key is depressed. Another way of installing resistors for
using a paddle Choke E29AHU has wired in the resistors in a stereo plug adapter 3. The first
signal that sputters through the ether, past your mess of wires, into your ears, and out of your
hand into space, is stuff of subliminal beauty that is the pleasure of the home-brewer alone.
Rarely has there been as much interest in a high frequency radio as that shown to the Microbitx.
Low power enthusiasts â€” better known as QRP operators as well as ham radio hobbyists â€”
have rushed to place their order for this exciting and challenging new transceiver kit. Blown
audio chip from a MicroBitx transceiver. Additional fixes for the audio chip problem can be
found on Ubitx. Farhan stated on his website that the Ubitx boards were thoroughly tested prior
to being shipped. Still, the defective chip made its way onto some of the Ubitx transceivers and
is causing difficulty for the users who bought them. A more detailed explanation of the failing
audio chip can be found on the website. Sadly, the failing audio chip is a black mark on what is
otherwise a well-built and effective transceiver. Technically, Ubitx is very well designed. Ubitx
puts out between seven and 10 watts of power on the and meter bands, and from two to five
watts on 20 meters and above. Shipping for Ubitx is free, but Indian Post is known to be
exceedingly slow. Unfortunately, due to the unexpectedly heavy demand, shipping on all Ubitx
transceivers has been delayed several weeks. Farhan does not provide technical support of any
kind. Instead, users who require assistance are referred to the Ubitx user community for
support. The two primary sites where support can be found are Ubitx. Farhan has often referred
to the Bitx series as experimental and has invited users to put their own ideas into action.
Tinkerers and hackers are welcomed, as well as any user who desires to build or modify the
Ubitx. Ubitx is a state-of-the-art design Figure 4 , with economy playing a role in each decision.
Block diagram of the Microbitx transceiver. The control center for Ubitx is the Arduino Nano
microcomputer which is coupled with an Si frequency generator. By including just one 25 MHz
crystal to serve as the frequency reference, the SI can digitally generate oscillations in the
range of 8 kHz to MHz. To paraphrase Farhan, the SI has reduced the complexity of multiband
transceivers to a relatively trivial matter. Neither Ubitx nor its predecessor the Bitx40 would
have been possible at their low price were it not for the Si The Ubitx uses an up-conversion,
double superhet design Figure 5 to the first intermediate frequency of 45 MHz, eliminating the
need for large band-pass filters. At 45 MHz, the roofing filter is 15 kHz wide. Up-conversion
schematic for the Microbitx transceiver. The eight-pole filter in the second intermediate
frequency is 2. Eight-pole filter schematic for the Microbitx. The receiver front end has a MHz
low-pass filter which is used to keep out signals from FM broadcast stations; refer to Figure 7.
This design utilizes a doubly balanced diode mixer which is made up of two matched Bat54SL
diodes. No amp is required here because sensitivity at this point is adequate. Schematic for the
Microbitx low-pass filter. Following the finals are four filters which are in place to prevent
harmonic distortion on the output signal. Another feature of the Ubitx which is not usually
found in low power radios is the comprehensive and well-conceived operator interface. Ubitx
operators can access a host of menu options simply by depressing the tuning encoder. These
options include a receive incremental tuning RIT , dual variable frequency oscillators, a CW
keyer, calibration, and many others. Most of the menu options have logical defaults which are
easily overridden. To enter CW mode from single side-band mode, the operator need only press
his CW key. The Raduino will return to SSB mode when it senses that the operator has stopped
keying. The Ubitx kit comes with a completely built and tested main board, Raduino, and all the
peripherals and parts. Instructions for building the Ubitx transceiver are found on Hfsigs. A note
to new builders: The Ubitx build does require soldering. Some prior experience with kit building
and schematic reading will be very helpful. Ubitx can be assembled by following the wiring
diagrams shown in Figures 8 and 9. Or, if the builder prefers, Farhan has placed more detailed
instructions on his website. Another wiring diagram for the Microbitx from Wiki build. Included
with the kit is a 1N diode which is to be connected across the power connector to prevent
damage from short circuits and other spikes in power. Every builder should place a two-amp
fast blow fuse in the positive line of the power supply. There are plenty of schematics online
which show how a hand microphone can be connected to a Ubitx. The microphone, CW keyer,
and speaker are connected to the Ubitx through three 3. Perhaps the best feature of using this
type of material is that a nice enclosure can be fabricated by using common hand tools. The
most difficult task in fabricating an enclosure from a thin metal box is cutting the opening for
the 16x2 mm LCD. I like to begin by carefully marking the spot for the LCD opening and then
scoring it with a sharp edge. Once the opening is marked and scored, I drill four relief holes;
one on the inside of each corner. The relief holes will stop me from cutting beyond the mark. I
use a rotary tool with a cutting disc to cut the opening. Openings for the encoder, volume

control, and other parts are relatively easy to cut. I prefer to cut these types of openings with a
hand drill, but some builders have been successful using a metal punch. The openings for the
keyer, speaker, PTT, microphone, and volume control should be placed on the front panel of the
box. Once cutting and drilling are completed, I lightly sand the box and follow that by applying a
coat of automotive primer. Once the primer has dried, I paint my enclosure with a lightly
textured paint which is very good at covering scratches on the metal. The time had now come to
test my unit Figure It was now time to find out if the audio chip on my Ubitx was going to work. I
made one more scan of the wiring to ensure each part was correctly connected and switched on
To my satisfaction and relief, my Ubitx powered up without blowing the audio chip. As I
listened, however, the audio began to degrade and show signs of distortion. After operating for
a few minutes, the audio became too distorted to be understood. I performed the tuning
procedure described on Hfsigs. The audio appeared to be better when my Ubitx first powered
up, but soon, even those few moments of audio clarity disappeared, and it was impossible to
understand SSB audio. My audio chip had failed like the ones being reported on the forums. The
defective audio chip was in a hard to get to spot and somewhat challenging to remove. As I
replaced the defective chip with the JRCD, I made sure to use a chip socket, so should the new
chip have to be replaced, the task of changing it will be much simpler than it was the first time
around. There are a couple ways to remove the defective chip. I did it by clipping the pins of the
chip from the top and then removing each pin one at a time. As I replaced the defective chip, I
made certain to wear my grounding strap to prevent damaging the main board with static
electricity. Its audio is now crystal clear with practically zero distortion. Now, my Ubitx sounds
the way it was meant to sound. While testing with the new audio chip, the Ubitx put out the
advertised 10 watts of power on meter SSB. My Microbitx transceiver with enclosure and
speaker. As it currently stands, every problem, question, or support issue of any kind is referred
to the user community on the Internet. The problem with the audio chip is a good example.
Builders on several forums have suggested hardware modifications to the main board to
remedy the failing chip. I feel certain these builders have the best of intentions, but how can a
user who needs to make these modifications have any confidence that the proposed changes
are feasible? I recently read an exchange on a forum where a Ubitx builder posted a question
regarding tuning. The fellow who answered his post suggested that the way to resolve the
tuning issue was to reinstall the firmware on the Raduino. Perhaps reinstalling the firmware was
the correct answer but changing the firmware to address a tuning issue appears â€” at first
thought â€” to be a bit extreme. Again, how can the user have any confidence that this will
work? I was told of another incident on a forum where a builder was heavily criticized by forum
members when they mistook his question to be personal criticism of Farhan. With these users
in mind, I question whether the support offered is comprehensive and reliable enough. As a big
fan of Farhan and the entire Bitx series of radios, I view this lack of direct support as a
weakness in an otherwise great product. No one wants to see the price of these radios increase,
but it seems at the very least, one specific website should be maintained which can serve as a
central repository of information where builders can visit and have confidence that their
questions and problems will be addressed correctly. Despite the early problems, Ubitx is an
excellent transceiver which has brought a much-needed jolt of excitement to the world of low
power ham radio. Ubitx is a worthy addition to the Bitx family, as well as to the ham radio
hobby. Farhan and company should be very proud of Ubitx, and as hobbyists and builders, we
should all be happy that we get to participate in the evolution of a radio that is sure to last for
many years to come. Need to brush up on your electronics principles? These multi-part series
may be just what you need! Everything for Electronics. Forum Blogs Feedback Techforum
Newsletter. Popular Stories Wirespondence! Turing Machines s Radio Applause Cards.
Learning Electronics Need to brush up on your electronics principles? They should not be in
contact with the chassis or any other metallic surface. If you can follow the above, go ahead,
wire it up and move on to the tune up instructions. Yes, the 4. You can unplug the LCD from the
Raduino and install it separately on the front-panel with wires from the Raduino. Keep the wires
to the antenna connector as short as you can manage. If you need more detail instructions, read
on. I operate the mic with my left hand and the CW key with my right hand and my transceivers
line up the jacks as Mic, Headphones, Key left to right. You may desire a different layout. Step 1:
Install all the connectors and the controls The front panel controls are installed. Install the DC
connector Install the Antenna connector Install the three earphone jacks for the microphone,
key and speaker Install the encoder Install the volume control If you are left handed person, you
can install the tuning encoder to the left side of the front-panel. These are meant for the mic,
headphones and CW key connections. This happens automatically if you are using an all metal
box for this radio. If you are using a non-metallic box, solder wires between the ground lug of
each of the sockets and connect it to the DC ground. To avoid making mistakes, it is better to

write the name of the socket against it, inside the chassis. See the picture below. Here is what
the DC connector looks like from the back. The 1N has to be installed with reverse polarity. Its
purpose is to conduct if you have supplied reverse voltage to the radio and burn itself out
instead of the radio. Solder the 1N diode across the DC connector. The ring of the diode should
go to the positive tab of the DC connector, the other side of the diode goes to the ground tab.
Switch on the power and measure the current. It should be between 90ma and ma. The thick
wire is needed as a a low impedance connection to the chassis prevents ground loops. This
applies only if you are using a metal chassis highly recommended. Twist its wires together so
that they stick together. You might want to apply some insulation tape to keep them together.
Leaving the wires coiled or looped around can increase the digital noise. Step 3. On the other
side is the push switch. The green wire from the digital connector carries 5v. The blue wire of
the digital connector is the keyer line A6 of Raduino. Keep it coiled. Step 4: Wiring up the Audio
connector The audio connector is another 8-pin connector. Step 4. The blue wire is soldered to
the ground lug of the microphone socket The purple wire connects to the the tip of the
microphone socket Step 4. The Brown wire is speaker output The Black wire is speaker ground
The brown wire has to be connected to the both the tip and the ring of the headphone socket.
Tip: You can connect a speaker by connecting an internal speaker to the ground lug and any of
the two unconnected lugs of the headphone socket. Step 5: Wiring up the Antenna socket The
BNC antenna socket should be mounted close to the antenna connector on the main board.
Connect the 2-pin wire connector to the antenna socket on the board. Cut the wire to the
shortest length that will take it to the antenna socket. While mounting the BNC antenna socket
to the box, be sure to slip the soldering lug over the BNC socket from inside the box between
the nut and the wall of the radio box. Connect the black wire of the antenna connector to the lug
of the BNC socket. Connect the brown wire of the antenna connector to the center pin of the
BNC socket. Be careful, it is easy to wrongly install the board by skipping a pin. You still, here?
Go and operate! The Software Defined Radio SDR route as followed by several designs offer
some simplification at the cost of bringing digital signal processing and a PC into the signal
path. On the other hand, many of the homebrewers do need a general coverage transceiver on
the bench as well as as a base transceiver for bands beyond the HF. I ended up buying an FTND
that has been a reliable old warhorse for years. A few years ago, I attempted a high
performance, multi-band architecture with the Minima transceiver. The KISS mixer of the
Minima, though a very respectable receiver front-end, had serious leakage of the local oscillator
that caused that design to be abandoned as a full transceiver. Over months, I realized that the
need for a general coverage HF transceiver was wide-spread among the homebrewers. Most of
us simply end up buying one. While achieving competition-grade performance from a multiband
homebrew transceiver is a complex task, as evidenced by the works like that of HBR by VE7CA,
it is not at all difficult to achieve a more modest design goal with far lesser complexity. It is a
compact, single board design that covers the entire HF range with a few minor trade-offs. It
satisfies for regular work, a few trips to the field as well. A key challenge for multiband
transceivers has been to realize a local oscillator system with such wide range. Silicon Labs has
now produced a series of well-performing oscillators that solve this challenge trivially : You
connect the oscillator chip over a pair of I2C lines and it is done. We exploit this chip to build
the multiband transceiver. Having exclusively used homebrew transceivers all the time, I get
very confused whenever I need to use a commercial radio. There are too many switches, modes
and knobs to twirl around. In future, more software can be added to implement keyer, SWR
display, etc. The Circuit Description A contemporary approach to multiband superhet radio is to
upconvert the entire spectrum of interest 0. Hence, we choose to an inexpensive, though 15 KHz
wide, 2 pole 45 MHz filter as a roofing filter. This filter sets the wide-range IMD of the receiver.
These are easily stripped away by a 4-section, low pass filter in the front-end. A higher first
Intermediate Frequency could have resulted in even better image rejection. Some CW operators
may also want to add a second narrow band filter for CW work, more on this when we discuss
the CW mode. This is a simple four-section filter that was interestingly described by Wes
Hayward on his own website, the original article that had very useful information about building
filters on pcbs. It is, sadly, no longer available. The four sections of low pass filtering has
adequate attenuation at 90 MHz and beyond. A preamp would have been necessary if the
front-end had a higher loss band pass filters. The low pass filter has a loss of about 1 db,
eliminating the need for a preamp to follow it. The overall noise figure is probably about 13db.
The diode mixer is a standard issue doubly-balanced mixer. We will discuss this later in this
article. You should know about the front-end mixer : The L31, C, L32 together form a single low
pass filter that attenuates the 2nd harmonic of 45 MHz from getting into the diode mixer during
the transmit state. This cures the spurs that were reported in earlier versions. The diode mixer
is a standard issue doubly balanced mixer. The diode mixer has a DC bias that can be raised to

unbalance it and allow CW operation more about it later The mixer is fed from clock 2 of the Si
through an attenuation pad. The pad provides proper termination to the Si and a proper drive to
the diode mixers. Improper matching of the diode mixers can lead to a large number of spurious
responses. Longer leads will result in picking up of clock 1 signals from the Si which can create
transmit spurs that are 12 Mhz away from the carrier frequency. These amplifiers work without
transformers and they provide excellent termination on both sides. We use four blocks of these
amplifiers in this transceiver. This amplifier does three important things at once : it provides
necessary gain to overcome the losses in the following 45 MHz band pass filter, it provides
proper broadband termination to the mixer at all HF frequencies, it provides proper driving
impedance for the 45 MHz band pass filter. The 45 MHz filter needs ohms termination
impedance on both ports. We use simple L network to match the filter to either ends of the
front-end and the 2nd IF mixer. Note: We had use a series tuned, three section band pass filter
at 45 MHz for the prototype. This filter was been purposefully kept a little broad to eliminate the
need to tune it. Experimentally inclined scratch-builders may choose to use air core coils with
proper shielding for this stage. It is another standard issue double-balanced diode mixer
followed by another clone of the RF amplifier used in the front-end. Paralleling up crystals at
two ends of the regular ladder filter of Cohn topology really flattens out the response and even
improves the losses. We use a six-section ladder filter here as we can afford the slightly higher
losses given that we have had enough gain from the preceding stages. Microprocessor-grade
crystals are available cheaply and are well suited for the purpose. The lower Q of these crystals
results in higher losses. The 12 MHz filter needs ohms termination at both ends. We achieve this
through transformers that have the robust 50 ohms terminations. Taking care to terminate filters
properly is the secret to having a nice sounding radio. De Modulator The post filter signal is
strong enough to not need an IF amplifier, so we directly take it to a balanced de modulator
made out of two matched diodes. It is important to use matched diodes here as the same circuit
is also used to modulate during transmission. Balance controls are pesky circuits, they are
easily unbalanced and setting them properly is more difficult than finding two diodes with the
same forward resistance and soldering in the pair. An easier option it to just order a small strip
of the inexpensive BAT54S which come as pre-matched pair for a few pennies each. The carrier
is permanently fixed to generate upper sideband signal. The sideband is inverted by flipping the
second oscillator between 33 MHz and 57 MHz. Note that in the second case, the 45 MHz signal
will decrease in frequency as the 12 MHz signal is subtracted from 57 MHz, thus achieving
sideband inversion. A few minutes of pencil and paper work will be required to figure out how
this works. This must be the simplest circuit block in the radio, yet it has the most gain in the
entire receiver chain. Using fewer active devices in the amplifier chain is really the key to low
distortion audio. This is supported by Math. The audio amplifier in the updated revision 5 uses
the LM It can drive a small speaker. If you prefer headphone operations over speaker, you may
remove the 1uf capacitor between pins 1 and 8 for lower distortion. You may, if required,
substitute this for any other audio amplifier of your choice. A 2N is used to mute the audio from
the signal path while transmitting. It passes through an RC low pass filter to the audio amp
during key down periods Transmitting The transmission is really the same signal flow in the
reverse direction. The mic has a bias resistor to allow for electret microphones. The output at
the low pass filter is about dbm. The power chain uses four common plastic 2Ns in push-pull as
drivers. The 2Ns have enough gain at 30 MHz. Two IRFs are used in push-pulll. The IRFs are a
favorite among the homebrewers and they are low cost â€” an important consideration if you
accidentally blow them up. The push-pull amps cancel the even order harmonics significantly.
Four harmonic filters are sufficient to provide more than 43 db of required suppression of
spurious outputs. This v5 of the schematic has rearranged the relays to improve the harmonic
suppression. Accordingly, the Arduino firmware of V5 is different from the earlier versions. The
software controls the oscillator, implements two VFOs, and provides a calibration routine. The
code is always changing so it may do things not mentioned here. It is easier to understand the
what the software does by watching a video about it Operating the Radio The radio is tuned by
an encoder. It tunes in steps of Hz. Quicker tuning results in a higher step rate. To change the
band you can just flick the tuning knob fast enough! The tuning encoder scrolls through the
menu options. The last menu item is an exit option back to regular tuning. A single analog line
is used to implement the straight key as well as the keyer. To connect a keyer, connect the dot
and dash paddles through a 2. Internally, the CW key line is monitored to measure the voltage
drop across it. A straight key pulls the voltage down to 0v, a dash is 2. The software
automatically detects these voltages. CW Mode With the fading sunspots, many of our radio
compadres are rediscovering the joys of primitive CW where a good ear, a modest dipole and 10
watts still gets you decent DX. A personal preference to use wider bandwidth has resulted in a
single filter for SSB as well as CW, there is no reason why a line from Arduino cannot be used

to switch to a narrower Hz filter for CW. The CW is generated like this: The second oscillator
and the BFO as disabled The first oscillator is moved to the actual transmit frequency A DC bias
is fed to the first mixer to upset the balance and allow the first oscillator to leak to the RF power
chain. The original BITX20 had three stages of amplification, this has just two. The original
BITX20 used two oscillators, this design uses a single SiA the size of a transistor to generate
three frequencies. Technology has dramatically evolved in the last decade. Newer devices,
newer platforms, like the Arduino, have put a lot of power and flexibility in the hands of the
homebrewer. This design is a testimony to that. Double conversion radios are considered a
complex beast. However, with judicious choice of frequencies and careful distribution of gain, it
is possible to get quite satisfactory performance that is just a few decibels below that of a
narrow band single conversion superhet. Extensive amount of mental homebrewing with
cascade. A surprise discovery was that it was wholly unnecessary to add IF amplification after
the SSB filter! The filters were extensively simulated on the software that accompanies the book
Experimental Methods in RF Design. The transmit filters were simulated on LTSpice. Two
versions of this radio have been built. Both are of exactly the same configuration and they
worked smoothly without a hitch. Small squares were cut to mount the SMD size components
across them. Except for the Audio power amp, the large value electrolytics and the transmit
power chain, SMDs were used everywhere. The main board has an 8 pin connector that brings
volume, mic and speaker wires to the front-panel. It has a bottom connector that brings out the
three clocks and a few digital pins. Another 6 pin connector on the Raduino board brings six
analog lines and 5 volts power to the front-panel. This is interfaced to the tuning pot, function
button, PTT and the morse key. There are several places where the layout is critical: The
bandpass filter and the low pass filter are kept at right angles to each other to reduce coupling
The Sia clocks should have very short leads going to their respective mixers and they should be
away each other as well as from any power leads to prevent leakage of their RF into the transmit
path. The transmit low pass filters are mount as way from the low pass filters as possible. One
could relax these constraints if one used better shielding. Keyer The keyer line is an analog line
with a 10K drop resistor fro 5 volts. Adding a 10K and a 4
m5 torque spec
01 impala fuse box
2002 honda civic ex owners manual
. A keyer could easily be written after refactoring the present messy CW code. The hybrid
cascode amplifier described by Hayward and Damm is highly recommended. MMICs like the
MAR6 series and power modules from Mitsubishi can easily scale this radio to reasonable
performance level for weak signal and satellite work. After thoughts As a fresh radio amateur in
the 80s, one looked at the complex multiband radios of the day with awe. Devices are now
available readily across the globe through online stores, manufacturers are more forthcoming
with their data. One knows that it was just a matter of breaking down everything into amplifiers,
filters, mixers and oscillators, but that is just theory. The practice of bringing a radio to life is a
perpetual ambition. The first signal that the sputters through ether, past your mess of wires into
your ears and the first signal that leaps out into the space from your hand is stuff of subliminal
beauty that is the rare preserve of the homebrewer alone.

