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This replacement for the Raduino was designed and produced after having a 

successful run of our RadI2Cino card which used the original Arduino NANO MPU 

and later via an adapter card we called the TeensyDapter that allowed one to plug 

a Teensy 3.5 or Teensy 3.6 into the adapter and then plug the adapter into the 

RadI2Cino in place of the NANO.  Since it gave us so much more computing power 
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and additional I/O (both digital and analog) it was decided to completely re-

design the RadI2Cino into a card that only used the Teensy 3.5 or 3.6 as the 

onboard MPU (Micro-Processor Unit).  An added benefit of the Teensy is that it 

has an on board micro SD card of up to 16 gigabytes ς (32GB if you can format it 

to use the FAT32 rather than NTFS format) which can be used like an attached 

ά{ƻƭƛŘ {ǘŀǘŜ IŀǊŘ 5ǊƛǾŜέ ŦƻǊ ǎǘƻǊŀƎŜ ƻŦ ǾŀǊƛŀōƭŜǎ ŀƴŘ ōŀŎƪǳǇ ƻŦ ŎǊƛǘƛŎŀƭ ƻƴōƻŀǊŘ 

parameters such as alignment information. 

Overview: 

This kit uses small surface mount components and you must use caution when 

installing these ǎƻ ȅƻǳ ŘƻƴΩt short adjacent pins of the very tiny devices.  Also, 

when installing resistors and capacitors, be careful to position them properly and 

ŘƻƴΩǘ ǳǎŜ ǘƻƻ ƳǳŎƘ ǎƻƭŘŜǊΦ  ! ǾŜǊȅ ƘŜƭǇŦǳƭ ƛǘŜƳ ƛǎ /ƘƛǇ vǳƛƪϰ ά¢ŀŎƪέ ŦƭǳȄΣ 

ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ǎƻƭŘŜǊƛƴƎ ǘƘŜ {ƛрормŀ ŀƴŘ ǘƘŜ ¢·{лмлн L/ΩǎΦ  

If you are not completely familiar with the techniques for soldering the tiny, fine 

pitch IC pins to extremely close-spaced pads on a PC board, we suggest you 

proceed very cautiously or maybe even enlist an experienced friend to at least 

solder the 10 pin clock chip the crystal and the 8 pin level translator in place.   

Very small diameter 63/37 low temperature, flux core solder is recommended for 

installing all components.  For the header pins, slightly larger 0.8mm 63/37 flux 

core solder can be used if desired. 

Unless you have really good eyes, you will also need a good magnifying glass or 

better yet one of those headbands with several different powers of magnifying 

lenses.  A fairly bright light to illuminate your work is also a necessity. For most 

people, iǘΩǎ ǾŜǊȅ ŘƛŦŦƛŎǳƭǘ ǘƻ ŀŎŎǳǊŀǘŜƭȅ ǎƻƭŘŜǊ ǘƘŜ {ƛрорм ŀƴŘ ǘƘŜ ¢·{лмлн level 

ǘǊŀƴǎƭŀǘƻǊ L/Ωǎ in place without these. 

Refer to the BOM (Bill of Materials) for component values and ordering 

information if you are building from the bare board or ordering replacements for 

accidentally lost parts during construction (it happens). 
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All the solder pads on ǘƘŜ ōƻŀǊŘ ƘŀǾŜ ōŜŜƴ άǇǊŜ-ǘƛƴƴŜŘέ by the PC fabricating 

house and have a very thin layer of solder already applied to them.  If you use a 

ŦƭǳȄ ǎƛƳƛƭŀǊ ǘƻ /ƘƛǇ vǳƛƪϰ ά¢ŀŎƪ CƭǳȄέΣ ǘƘŜǊŜ ƛǎ ǳǎǳŀƭƭȅ ŜƴƻǳƎƘ ǎƻƭŘŜǊ ŀƭǊŜŀŘȅ ƻƴ 

the pads that the pins of these tiny chips will bond with only the application of 

heat from a very fine tipped soldering iron though with the resistors/capacitors 

ƛǘΩǎ ŀ ƎƻƻŘ ƛŘŜŀ ǘƻ ŀǇǇƭȅ ŀ ǎƳŀƭƭ ŀƳƻǳƴǘ ƻŦ ǎƻƭŘŜǊ ǘƻ ƻƴŜ ǇŀŘΣ ŀƴŘ ǿƘƛƭŜ ƘƻƭŘƛƴƎ 

the component in place with tweezers, heat that end again until the solder melts 

and anchors the capacitor or resistor in place.  Soldering the other end completes 

the job.   

Constructing your BITeensio: 

[ŜǘΩǎ ƎŜǘ ǘƘŜ ǊŜŀƭƭȅ ƘŀǊŘ ǎǘǳŦŦ ƻǳǘ ƻŦ ǘƘŜ ǿŀȅ ŦƛǊǎǘΦ  ¢ƘŜǊŜ ŀǊŜ ǘǿƻ ƛƴǘŜƎǊŀǘŜŘ 

circuits, U2, the Silicon Labs Si5351a clock generator chip which creates the 

various RF oscillator signals used in the uBITX and U3, the TXS0102 Logic Level 

Translator chip which serves to protect the Si5351a from more than 3.3VDC logic 

levels placed on the I2C bus by any other I2C devices such as a display controller 

designed for 5 volt operation and finally there is a 25.000 MHz surface mount 

crystal which provides the master frequency from which all the other RF signals 

are derived.  These are the most difficult parts to install correctly so we tackle 

them first. 

Apply a thin layer of flux across all the PC board pads for U2, the Si5351a clock IC.  

Carefully observe the pin 1 indicator dot on the 5351 chip and place that pin over 

the indicated pin 1 pad on the board. (The Pin 1 designation may be hard to see 

but it is the upper right pin of the pad pattern when viewed from the front of the 

board with the upper edge horizontal.)  Using a tweezers or a pointed wooden 

toothpick, carefully position U2 so each pin on both sides is in the center of its 

pad on the board.   

UǎƛƴƎ ŀ ǾŜǊȅ ŦƛƴŜ Ǉƻƛƴǘ ǎƻƭŘŜǊƛƴƎ ƛǊƻƴΣ ά¢ŀŎƪέ Ǉƛƴ 1 in place very carefully. Next 

ά¢ŀŎƪέ Ǉƛƴ р ŀƴŘ ŎƘŜŎƪ ǘƻ ƳŀƪŜ ǎǳǊŜ ŀƭƭ Ǉƛƴǎ ŀǊŜ ǎǘƛƭƭ ǎǉǳŀǊŜ ŀƴŘ ƻǾŜǊ ǘƘŜƛǊ ǇŀŘǎΦ If 

necessary apply a little heat to pin 1 or pin 5 while applying a very GENTLE 

twisting motion to the IC with a pair of tweezers until the pins are all properly 

ŎŜƴǘŜǊŜŘ ƻƴ ǘƘŜƛǊ ǇŀŘǎΦ  bƻǿ ŎŀǊŜŦǳƭƭȅ ά¢ŀŎƪέ Ǉƛƴǎ мл ŀƴŘ сΦ  LƴǎǇŜŎǘ ŦƻǊ ǎƘƻǊǘǎ 
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and if there are none, carefully tack the rest of the pins until they are all adhered 

to their respective pads.  Before proceeding to the next step ς ǳǎƛƴƎ ȅƻǳǊ 5aaΩǎ 

continuity check and referring to the trace and pad pattern near the end of this 

manual, perform a continuity check between the actual pins on U2 (not the trace 

or pad) and the capacitor or resistor pad they connect to.  Use minimal pressure 

ƻƴ ¦нΩǎ Ǉƛƴǎ ǎƻ ȅƻǳ ŘƻƴΩǘ ǇǳǎƘ ƛǘ Řƻǿƴ ǘƻ ƳŀƪŜ ŎƻƴǘŀŎǘ ƛƴ ŎŀǎŜ ǘƘŜ ǎƻƭŘŜǊ ŘƛŘƴΩǘ 

take.  Clear any shorts with a little flux and solder braid.  Once you are satisfied all 

pins are firmly attached to their pads and there are no shorts between them 

proceed to the next step. 

Lǘ ƛǎ bh¢ ŀ ƎƻƻŘ ƛŘŜŀ ǘƻ ǳǎŜ ŀƴ ƻƭŘŜǊ άŀƴŀƭƻƎέ ƳŜǘŜǊΩǎ άhƘƳǎέ ǊŀƴƎŜǎ ǘƻ ƳŀƪŜ 

these checks as some of them had fairly high voltage (22.5V or sometimes higher) 

batteries in them to power the resistance checks and if accidentally applied 

between the wrong point(s) and ground on the Si5351a or TXS0102 it could be 

enough to actually destroy the chips.  Especially the 5351 which can tolerate no 

more than about 3.5 volts.  A DMM usually has enough limiting resistance that its 

ф± ōŀǘǘŜǊȅ ŘƻŜǎƴΩǘ ǇǊƻŘǳŎŜ ŜƴƻǳƎƘ ŎǳǊǊŜƴǘ ǘƘǊƻǳƎƘ ǘƘŜ ǇǊƻōŜǎ ǘƻ ŎǊŜŀǘŜ ŀ 

problem. 

 

 

Using exactly the same procedure you used to install U2, install and check the 

TXS0102 Logic Level Translator IC, U3.  The picture shows the location of PIN 1 on 

ǘƘŜ ŘŜǾƛŎŜΦ  hƴ ǘƘŜ t/ ōƻŀǊŘΩǎ ǇŀǘǘŜǊƴ ŦƻǊ ¦нΣ Ǉƛƴ м is located in the lower left 
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corner of the pad pattern with the horizontal upper edge of the card viewed from 

the front and the pads are immediately under the holes for 3.3V I2C header P2. 

 

 

Just like with the Si5351, test it for shorts or opens before proceeding. 

Install Y1, the oscillator crystal for U2.  Apply a very small amount of solder to the 

4 mounting pads for Y1, the 25.000 MHz SMD crystal.  Look at the underside of 

the crystal and you will see 4 Gold plated pads.  Apply a drop of flux (preferably 
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CƘƛǇ vǳƛƪ ά¢ŀŎƪέ ŦƭǳȄύ ǘƻ ǘƘŜǎŜ п ǇŀŘǎΦ  /ŀǊŜŦǳƭƭȅ Ŏenter the crystal between all 4 

pads with the longest dimension oriented along the horizontal axis of the card.   

The crystal is designed so that it cannot be installed wrong as the upper right and 

lower left contacts (viewed with the long dimension oriented horizontally over 

the solder pads) connect to the internal crystal and the other two connect to the 

case for shielding.   

Once you have the crystal positioned properly, you should actually see some of 

the solder for each of the 4 pads protruding beyond the edges of the crystal.  

While gently holding the crystal in place with a wooden toothpick or better yet, a 

sharpened bamboo skewer to keep it from moving, gently apply your soldering 

iron tip to the portion of one PC pad where solder is visible beyond the outline of 

the crystal until the solder flows and attaches to the unseen crystal pad.  A good 

ǎƻƭŘŜǊ Ƨƻƛƴǘ ǿƛƭƭ ōŜ ƛƴŘƛŎŀǘŜŘ ƛŦ ǘƘŜ ŎǊȅǎǘŀƭ ŎŀƴΩǘ ōŜ ƳƻǾŜŘ ŀŦǘŜǊ ƛǘΩǎ ŎƻƻƭŜŘΦ  Once 

you have the one pad soldered, use the same technique and solder the remaining 

3 pads.  Only 2 pads are used to connect the crystal to the 5351, but the other 

two are connected to the shield can and grounded so you need to solder all 4.   

 

When you have the Si5351, TSX0102 and the crystal in place, the really difficult 

part of the build is done.  A short break to catch your breath might be in order 

here.  

Continuing, solder the 2.2K 0805 SMD Resistors R4 and R5 near the bottom of the 

Si5351 chip.  
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Solder a 10K 0805 SMD Resistor at R2 and a 2.7K 0805 SMD resistor at R3. 

Next, carefully solder the .1uF 50 volt, 0805 ceramic chip capacitors in place at 

locations C5, C6, C7, C8, C9, C10, C11, C12, and C13 on the front side of the board. 

Now, install 10 uF 25V 1206 ceramic chip capacitor C15.  You will have to scrape 

back the green solder mask on the ground side of C15 to allow it to fit properly.  

This is a (non critical) change from the original circuit and installing a 10 uF cap 

here helps cut down on the tuning clicks generated in the Si5351 clock chip.  

The rest of the components will be installed on the rear of the board (with the 

exception of resistor R1 and, of course, the Teensy 3.6 MPU,  which will be 

installed later) so flip it over ς you might want to set it on a padded anti-static 

surface for ease of installing the final {a5ΩǎΦ 

On the back side, install .1uF ceramic chip capacitors, size 0805 at C3 and C4 and 

C14.  

Install 10uF, size 1206 or 1210 (either may be supplied) Tantalum capacitors at C1 

and C2, carefully observing the polarity marked on the board. The colored line on 

the capacitors is the + terminal and must be soldered to the pad marked + on 

the board. Size 1210 components are slightly larger than 1206 so if you have the 

ƭŀǊƎŜǊ ƻƴŜǎΣ ōŜ ŎŀǊŜŦǳƭ ǘƘŀǘ ǘƘŜƛǊ ǘŜǊƳƛƴŀƭǎ ŘƻƴΩǘ ŀŎŎƛŘŜƴǘŀƭƭȅ ǎƘƻǊǘ ǘƻ ǘƘŜ 

ground plane when soldering.  

 Make sure the terminals on both ends of these capacitors are properly soldered 

to their respective pads or U1 could break into oscillation with the possibility of a 

catastrophic failure that might destroy your Teensy and other critical parts on the 

board.  Better safe than sorry here. 

Install the 7805  Regulator IC and its heatsink at U1. Carefully bend the leads of 

U1 so ǘƘŜȅ ŎƭŜŀǊ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ ƘŜŀǘ ǎƛƴƪ ŀƴŘ ǘƘŜ ƘƻƭŜ ƛƴ ǘƘŜ ǊŜƎǳƭŀǘƻǊΩǎ ǘŀō ƛǎ 

centered over the hole in the heat sink.  You can, if you like, use thermal 

compound (not supplied) between the 7805 and the heatsink but this is probably 

not necessary. The tab of the 7805 is grounded so use a short 4-40 screw, #4 lock 

washer and nut to secure the regulator and heatsink to the board using the 

available hole. 
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NOTE: The heatsink for U3 can have taller fins than the one called out, but the 
base of it can't be bigger than a .75" x .75" footprint or it will overlap the thermal 
barrier etched into the ground plane of the PC board.  
 

 
 
CƛƴŀƭƭȅΣ ƛƴǎǘŀƭƭ ǘƘŜ рY ǘǊƛƳƳŜǊ ǇƻǘŜƴǘƛƻƳŜǘŜǊ ±wмΦ  aŀǘŎƘ ƛǘΩǎ Ǉƛƴ ǇŀǘǘŜǊƴ ǘƻ ǘƘŀǘ 
on the PC board, just above and near the ƭŜŦǘ ŜƴŘ ƻŦ tоΦ  LǘΩǎ ǾƛǊǘǳŀƭƭȅ ƛƳǇƻǎǎƛōƭŜ ǘƻ 
install it wrong if you center the pins over the pads as they will fit only one way.  
CAREFULLY solder these pins to the pads without touching the soldering iron tip 
ǘƻ ǘƘŜ ǇƭŀǎǘƛŎ ŎŀǎŜ ŀǎ ƛǘΩǎ Ŝŀǎƛƭȅ ƳŜƭǘŜŘΦ  VR1 is used to set the CW side-tone 
volume to a level suitable to the user. 
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That completes the SMD component and voltage regulator installation.  Final 

construction consists of installing the connection headers. 

Install the multi-block I2C header P2, which consists of six, straight 4 pin headers. 

These are intended to be mounted on the front or back side of the board and how 

ƳǳŎƘ ǊƻƻƳ ȅƻǳ ƘŀǾŜ ōŜǘǿŜŜƴ ǘƘŜ ŎŀǊŘ ŀƴŘ ȅƻǳǊ ŎƘƻǎŜƴ ŎŀǎŜΩǎ ŦǊƻƴǘ ǇŀƴŜƭ ǿƛƭƭ 

dictate where you put them. However, if space allows, we do recommend putting 

the two 3.3V headers (P2-e and P2-f) on the side of the board OPPOSITE from the 

side on which you decided to install the 5V headers P2-a through P2-d.  That will 

help keep you from accidentally plugging a 3.3V I2C device into one of the 5V 

headers which will likely destroy the 3.3V device.   

Starting with P2ςf, insert a 4 pin DuPont header. Solder one pin first and then 

carefully heat that pin again while positioning the header separation strip flush 
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and flat to the board for proper ƻǊƛŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ǇƛƴǎΦ  5ƻƴΩǘ ƪŜŜǇ 

heat on it too long though as you might lift a PC pad or trace.  Once you have the 

positioning to your liking solder the other 3 pins. Be careful not to use too much 

solder and ŘƻƴΩǘ short any of the adjacent pins together.  Do the same with P2-e 

and then continue on toward the left side of the board installing P2-d, c, b and 

finally P2-a.  Check that all connections are well soldered and there are no shorts 

between pins. 

On the back  side of the board, install P1 using the same technique, but solder the 

pins to their pads on the opposite side of the board. Make sure the separation 

strip is flush and flat to the board. The big flat tab on P1 needs to be positioned on 

ǘƘŜ ǎƛŘŜ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ōƻŀǊŘΩǎ ǘƻǇ ŜŘƎŜ ŜȄactly like on the original Raduino.  If 

ȅƻǳ ƛƴǎǘŀƭƭ ƛǘ ǳǇǎƛŘŜ Řƻǿƴ ǘƘŜ Ǉƛƴǎ ǿƛƭƭ ōŜ ƴǳƳōŜǊŜŘ ǿǊƻƴƎ ŀƴŘ ǿƻƴΩǘ ƳŀǘŎƘ ǘƘŜ 

ά5ƛƎƛǘŀƭ tƭǳƎέ ŦǊƻƳ ǘƘŜ ǳ.L¢·Φ  This will cause things like the tuning encoder not to 

work and could possibly damage the encoder and other front panel controls. 

Next, solder the 16 pin, right angle header at P3.   

Depending on your personal preference, you may install P3 on either the front or 

back of the board.  Installed on the front, the board will easily clear the back side 

of the audio plug on the uBITX audio connector.  If P3 is installed on the back side, 

the wires from the audio plug will need to be routed around the left end of the 

BITeensio but they will fit.  You may have slight clearance issues with the 2 front 

mounting screws for the uBITX main board but a little judicious positioning of the 

ends and it will fit just fine. 

 Use the technique of soldering 1 pin near the middle of the header and then 

while heating this pin, quickly position the separation strip flat and properly 

positioned with relation to the board.  Solder the rest of the pins and check for 

shorts. 

Install wire jumpers at JP1 and JP2 if desired.  These jumpers give you the options 

of whether or not to connect the 3v3 output of the Teensy to pin 3 (green wire) of 

digital plug P1 (Pin 3 of P1 connects to 5V on the original Raduino and our earlier 

RadI2Cino card)  and the option of connecting your Analog and Digital grounds in 
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common (JP2 installed) or keeping them separate (JP2 NOT installed) possibly to 

help alleviate ground loops.  

Optionally, install a wire jumper at JP3 which connects P3 pin 15 to P3 pin 16 in 

keeping with placing the 12V rail on both of those pins for the original Raduino 

and our RadI2Cino card.   

Install the voltage dropping resistor R1 (value to be determined between 27 and 

35 ohms, 2-3 watts) on the back side ŀƴŘ ƭŜŀǾŜ ŀōƻǳǘ мκуέ ōŜǘǿŜŜƴ ǘƘŜ body of 

the resistor and the board.  It was originally thought that it should be on the front, 

away from one of the toroid transformers to minimize stray RF pickup but R1 has 

been moved to a position far enough from the transformer that RF pickup should 

not be a problem and we need to minimize heat transfer to the Si5351 and its 

crystal to help maintain frequency stability. 

Carefully install BH-1,  the surface mount CR2032 3 volt lithium coin cell holder 

with the positive side to the +_+ marked pad on the front of the board.  The + side 

of the holder will be the one with the two small hooks very close to the edge of 

the holder.  The negative terminal consists of the longer fingers that contact the 

ǳƴŘŜǊǎƛŘŜ ƻŦ ǘƘŜ Ŏƻƛƴ ŎŜƭƭ ǿƘŜƴ ƛǘΩǎ ƛƴǎǘŀƭƭŜŘΦ  ¢ƘŜǊŜ ŀǊŜ Ҍ ŀƴŘ ς markings on the 

holder but they are difficult to see so be careful that you get this one right. 

 

P4 - There is also a dual row 10 pin male header to the right of P1 which 

(depending on your preference) can be installed either on the front or back of the 
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card. Use the same technique described previously for installing and soldering 

DuPont header pins and inspect your solder joints carefully to prevent shorted 

pins.  LŦ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ŀ Řǳŀƭ Ǌƻǿ ƘŜŀŘŜǊΣ ǘǿƻ мл Ǉƛƴ ǎƛƴƎƭŜ Ǌƻǿ ǎǘǊƛǇǎ ŀǊŜ 

perfectly acceptable.  

P5 ς Install a 12 pin male header which should be mounted on the front of the 

card.  P5 contains the majority of the extra Digital I/O pins and here is where you 

will hook up the menu encoder and the majority of the push button connections.  

There is a 3.3V pin labeled 3v3 on P5 that has a pad on the back side of the board 

which may be bridged with solder to provide 3Φо± ŦǊƻƳ ǘƘŜ ¢ŜŜƴǎȅΩǎ ǊŜƎǳƭŀǘƻǊ ǘƻ 

this pin.  We recommend leaving it un-bridged for now to keep from accidentally 

connecting 3.3V to something while you are plugging the encoder & push button 

connectors to P5 initially.   

There will be several new push button switches connected to P5 using 3 of the 5 

ά{ǇŀǊŜέ ǇƛƴǎΦ  {ŜŜ ǘƘŜ .L¢ŜŜƴǎƛƻ {ƻŦǘǿŀǊŜ ƛƴǎǘǊǳŎǘƛƻƴ Ƴŀƴǳŀƭ ŦƻǊ ǘƘŜ ŦǳƴŎǘƛƻƴ ŀƴŘ 

connections for these buttons.  They had not yet been determined when this 

manual was written. 

Install P6 ON THE BACK side of the card as it needs to be kept clear of the battery 

holder to prevent accidental grounding of the + terminal of the CR2032 coin cell. 

¢ƘŜǊŜ ŀǊŜ ǘǿƻ ά±L!Ωǎέ on power carrying traces that are circled on the PC board.  

It is necessary to ensure sufficient power handling capacity from one side of the 

board to the other to fill these circled holes with solder. Or, better yet, solder a 

ǇƛŜŎŜ ƻŦ ōŀǊŜ ƘƻƻƪǳǇ ǿƛǊŜ ǘƘǊƻǳƎƘ ŜŀŎƘ ƻŦ ǘƘŜǎŜ ±L!ΩǎΦ   

Install MPU1, the user supplied Teensy 3.6   ̧ ƻǳ Ŏŀƴ ŜƛǘƘŜǊ ǎƻƭŘŜǊ ǘƘŜ ¢ŜŜƴǎȅΩǎ 

pins to the PC board or preferably use the provided female DuPont socket strips 

for easy removal of the Teensy if it becomes necessary.   

Make sure to install the 5 pin cross socket near the micro SD connector end of the 

Teensy or the voltage from the CR2032 coin cell will not be connected to the 

Teensy and the Real Time Clock (if utilized) will quit running when main power is 

removed from the board.   
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The supplied female header strips assumes the user has either purchased their 

Teensy 3.6 with pins installed (you still have to install the 5 pins that go across the 

Teensy near the end closest to the SD card holder) or has the proper pins to allow 

the Teensy to plug in to the completed BITeensio board.   

Finally, install B1, the CR2032 Lithium coin cell battery in the holder with the 

ǇƻǎƛǘƛǾŜ άҌέ ǎƛŘŜ ǳǇ όǎŜŜ the picture on page 11).  

This completes the construction phase of your new board.  Utilization and 

additional wiring instructions are contained in the Firmware manuals supplied 

with whichever version of the firmware you chose to use with this άBITeensioέ. 

There is a power jumper on the backside of the Teensy 3.6, shown on the card 

that came with your Teensy.  It says this should be cut to separate VIN (Teensy 

power) from VUSB (power supplied through the USB port) if you are using 

external power which we are by plugging the BITeensio card into the uBITX and if 

not cut, this could destroy your teensy.  You MUST cut this jumper before first 

powering up your BITeensio card!!!!!  

 

Jim Sheldon, W0EB 

Jim Giammanco, N5IB 
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Appendix A: 

Additional information: 

You will need an I2C enabled LCD display of, at least 4 lines by 20 characters, and 

a 4 wire connecting cable (not supplied) in order to use this card with your uBITX 

transceiver.  Our software uses I2C address 0x27 as standard, but this can be 

changed in the Arduino sketch.  Instructions for doing this are contained in the 

appropriate software manuals which are included with each software release (to 

be included with the software).  If only the HEX (Binary) files are available, they 

will be labeled with the I2C address of the display in the file name (either 27 or 

3F) so when uploading the HEX file to your Teensy 3.6, be sure to pick the one 

that matches your display address. 

WARNING! 

When you plug this card into your uBITX and connect the original uBITX Digital 

plug to P1 on the BITeensio, you MUST remove the 4.7K resistor between the 

green and blue wires that were originally required for CW operation using the 

supplied άwŀŘǳƛƴƻέ ŎŀǊŘΦ  ²Ŝ ǳǎŜ ǘƘŜ ǎŀƳŜ .ƭǳŜ ǿƛǊŜ ŦƻǊ ǘƘŜ /² ƪŜȅŜǊΩǎ ά5ƻǘέ 

ǇŀŘŘƭŜ ƛƴǇǳǘΣ ōǳǘ ƛǘΩǎ ƴƻǿ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ŘƛƎƛǘŀƭ ƛƴǇǳǘ Ǉƛƴ ƻƴ ǘƘŜ ¢ŜŜƴǎȅ ŀƴŘ ŘƻŜǎ 

not require the 4.7K resistor any longer.  In fact, if you do have the 4.7K 

connected it could cause the CW keyer not to work properly so please remove the 

resistor.  The green wire will no longer have 5 volts DC on it either, it will now be 

оΦо±ƻƭǘǎ ƳŀȄ ŦǊƻƳ ǘƘŜ ¢ŜŜƴǎȅΩǎ ƻƴ ōƻŀǊŘ оΦо Ǿƻƭǘ ǊŜƎǳƭŀǘƻǊ ς DO NOT USE it for 

connecting extra 5volt items.  You will have to supply them from an external 5VDC 

source.  

You MUST also cut the tiny jumper on the back of the Teensy (called out on the 
ōŀŎƪ ƻŦ ǘƘŜ ¢ŜŜƴǎȅΩǎ Ǉƛƴ-ƻǳǘ ŎŀǊŘ ŀƴŘ ƭŀōŜƭŜŘ ά/ǳǘ ǘƻ ǎŜǇŀǊŀǘŜ ±Lb ŦǊƻƳ ±¦{.Σ ƛŦ 
using a battery charger or external power.  Since we are using external power this 
jumper MUST be cut.  If ƛǘΩǎ ƴƻǘ Ŏǳǘ ǿŜΩǾŜ ŦƻǳƴŘ ǘƘŀǘ ǳƴŘŜǊ ŎŜǊǘŀƛƴ ŎƛǊŎǳƳǎǘŀƴŎŜǎ 
simultaneous power applied to the Teensy from both the BITeensio board and the 
USB connection has the possibility of destroying something in the Teensy.  Better 
safe than sorry and cut the jumper with a sharp hobby knife. 
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CONSTRUCTION NOTES:  

COMPONENT CHANGE NOTE: 

Capacitor C-мрΩǎ ǾŀƭǳŜ Ƙŀǎ ŎƘŀƴƎŜŘ ŦǊƻƳ ΦмǳC ŎƘƛǇ ŎŜǊŀƳƛŎΣ ǎƛȊŜ лулр ǘƻ млǳC ƴƻƴ-

polarized chip ceramic size 1206.  The proper capacitor has been included in all 

kits since the change.  This is NOT a critical item and for those who received kits 

that still call for C-15 to be .1uF do NOT have to change it unless they want to.  

The new 10uF component will have to be sourced locally as it would be 

prohibitively expensive for us to send this one tiny component to all early kit 

ǇǳǊŎƘŀǎŜǊǎΣ ŜǎǇŜŎƛŀƭƭȅ ǎƛƴŎŜ ƛǘ ƛǎƴΩǘ ŀ ŎǊƛǘƛŎŀƭ ŎƘŀƴƎŜ ŀƴŘ ǘƘŜ .L¢ŜŜƴǎƛƻ ǿƛƭƭ ǿƻǊƪ hY 

without the change. ς C-15 is a bypass capacitor on the 3.3V rail and helps 

eliminate any clicking noise generated by the Si5351a clock chip. 

Concerning the I2C Headers,  

If the devices are, as usual, powered via the V+ line on the I2C bus, then no harm 
can be done to the Teensy by connecting a 5V device onto the 3.3V I2C bus. The 
connected device just might not work with the 3.3V supply. Now, if a 3.3V device 
is connected onto the 5 V I2C bus, that might be bad for the device, but I don't 
think the Teensy will suffer. We try to protect the $35 part. 
 
There are a few I/O lines not already on headers that have uncommitted pads 
connected to them for access. A header could be installed or wires soldered there 
to access these if the user desires. 
 
The front and back ground planes along the bottom edge have been relieved 
ŜƴƻǳƎƘ ǎƻ ǘƘŀǘ ǿƘŜƴ ǘƘŜ ōƻŀǊŘ ƛǎ ǇƭǳƎƎŜŘ ƛƴǘƻ ǘƘŜ ǳ.L¢· ƛǘ ǿƻƴΩǘ ŀŎŎƛŘŜƴǘŀƭƭȅ 
short out components that may wind up under that edge. 
 
Forming a socket for the Teensy 3.6 MPU: 
 
Two 25 and one 5 pin female header sockets are provided.  Pick an end and pull 
ONLY ONE pin from each of the 25 pin female headers to make 24 pin sockets.  
You MUST ŀƭǎƻΣ ƛŦ ƛǘ ƘŀǎƴΩǘ ŀƭǊŜŀŘȅ ōŜŜƴ ŘƻƴŜΣ install a 5 pin male header on the 
Teensy itself.  This header is to be installed across the narrow part in the 5 holes 
between the pushbutton switch and the SD card socket with the long pins on the 
same side as the long part of the 24 pin headers on the MPU.  If you leave this 
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header out, the battery voltage will not reach the Teensy to keep the RTC running 
when main power is removed.   
 
Carefully file or sand down both ends of the 5 pin female header so that it fits in 
the 5 cross holes on the board (labeled RESET, PGM, GND, 3V3 and Vbatt) without 
causing the 24 pin headers to bulge outward when it is inserted. 
 
Dry fit everything, carefully plug the 24 pin and 5 pin female header sockets onto 
a Teensy 3.5 to position them properly ς insert the pins into the BITeensio board 
on the front side, turn the board over and CAREFULLY solder all 49 pins. Carefully 
ǊŜƳƻǾŜ ǘƘŜ ¢ŜŜƴǎȅ ŀƴŘ ŎƘŜŎƪ ǘƘŜ ŀƭƛƎƴƳŜƴǘΦ  LŦ ƛǘΩǎ hYΣ ȅƻǳǊ ōƻŀǊŘ ƛǎ ŎƻƳǇƭŜǘŜΦ 
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Appendix B 

Future optional Color Touch Screen Connections: 

 

 

Back side of the display showing the 14 pin connector. 
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¢ƘŜǊŜ ǿƛƭƭ ōŜ ŀ нΦуέΣ L[Lфопм ŎƻƴǘǊƻƭƭŜǊ ōŀǎŜŘ TFT color touch screen added to the 

.L¢ŜŜƴǎƛƻΩǎ ŎƻƴǘǊƻƭǎ ƛƴ ǘƘŜ ǾŜǊȅ ƴŜŀǊ ŦǳǘǳǊŜ ǎƻ ǿƘŜƴ ȅƻǳ ōǳƛƭŘ ȅƻǳǊ ŎŀǊŘΣ ȅƻǳ ǿƛƭƭ 

probably want to add one more 5 pin header called P(TFT) which is NOT 

silkscreened on the board.   

These five pins will go on the back side of the BITeensio card, just below the top 

set of socket pins for the Teensy 3.6.  They are labeled on the back side silkscreen 

as D13, D14, D15, D16 and D17 but were not utilized prior to the addition of the 

color touch display. 

If you are adding them after the Teensy has been installed, temporarily remove it 

so you can get at the solder points which are under the MPU. 

 

There is another (optional) 8 pin header that can be installed as well and may be 

used for a different (Nextion) color display at some later date. 

ILI9341 TFT Display Cable wiring & connect points on the BITeensio 
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hƴ ǘƘŜ ŘƛǎǇƭŀȅ ōƻŀǊŘΩǎ ŦǊƻƴǘ ǎƛŘŜ όaway from the connector) you will need to 

jumper the following pins with soldered jumpers or, better yet when you 

construct your cable, jumper the necessary pins on the connector itself.  In this 

way you will stand less chance of damaging the display. 

T_DO,  jumper to SDO(MISO) 

T_DIN,  jumper to SDI(MOSI) 

T_CLK,  jumper to SCK 

Jumper LED and RESET together and also to VCC 

The rest of the connections will be as follows 

SDI(MOSI) connects to BITeensio P5, D11 

SDO(MISO) connects to BITeensio P5, D12 

SCK connects to BITeensio P(TFT) D13 

CS connects to BITeensio P(TFT) D14 

DC connects to BITeensio P(TFT) D15 

T_CS connects to BITeensio P(TFT) D16 

VCC connects to BITeensio 3V3 I2C header (either one) VCC 3.3V pin 

GND connects to BITeensio 3V3 I2C header (either one) GND pin 

With the proper software this will allow full control of the uBITX from the color 

touch screen and possibly eliminating all push button switches except the main 

encoder function switch.  The main tuning encoder will still be needed as well as 

its integral (or optional external) function push button. 
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Schematic of the shielded cable/ jumpers necessary to hook up the display. 

 

This cable will need to be constructed by the user as it is not commercially 

available.    


