
The SODA POP – A single band SOTA rig. 

The “SODA POP” ( a take on “SOTA OP”) is a single band CW transceiver built on a 3.6” square board. The VFO uses a Si5351a 
programmable clock chip. A four digit 7 segment LED display is used for frequency readout. The transceiver is knob tuned with a rotary 
encoder. A RIT function is included. An Iambic 5 to 30 WPM keyer is built in along with two, 63 character message memories. A straight key 
mode is also available

The receiver section uses a double tuned input, discrete J-FET mixers and a bipolar transistor IF amp. Selectivity is supplied with a four 
crystal IF filter. An op amp low pass filter followed by an audio band pass filter provides additional selectivity and a low noise level. A LM386 
audio amp with volume control provides plenty of audio and is actively limited to about 1V p-p to help prevent ear damage from strong 
signals. MDS is about 0.2 uV.  Receive current is about 60 ma. 

The transmitter uses square wave driven BS170 MOSFETS to provide an efficient 5W output when powered by 12V Output spurs are -50 dBc 
or better.   

Previsions for a rechargeable  battery pack is built in. Diode isolated pads for connection to a battery pack are provided between the DC 
input power jack and the On/Off switch.  A 3S Li-ion battery pack with a overcharge/undercharge protection board can be wired there. Three 
85350 cells with single cell holders will fit between the processor and DC/Antenna jacks under the board

Operating voltage: 9 to 14 VDC. ~12V recommended. 

Filter parts are supplied for building the transceiver for 40, 30 or 20 meters. However, it is possible to build for 160, 80, 60, or 17 meters if 
you source your own parts. 

The firmware for the processor is written with the Arduino IDE and is open source. The MEGA328 has the bootloader installed so it can be 
reflashed using an Arduino board such as the UNO. This makes it possible for the user to make changes, add features or borrow subroutines 
for other applications. The Arduino sketch can be found in the AT_Sprint yahoo group files in the SODA POP file folder. 

Assembly Basics:

Although enough very thin solder is supplied to hand solder all the SMT parts, it is highly recommended that you use solder paste. For this 
you will of course need solder paste and a hot air source. For hot air, a craft “embossing” hot air pencil is best. These have a reasonably 
gentile air flow which doesn't blow the parts off the board or is so hot it sets the board on fire. One source of both the solder paste and the 
embossing hot air pencil is www.banggood.com The prices are very good but the items are shipped from China so they take a while to 
arrive. You can also check ebay. Banggood is also a good source for Arduino boards and various modules for very low prices. 

You will also need a good pair of tweezers, a magnifying glass and a soldering iron with a small tip. While not necessary, a hot plate or 
electric skillet can be used to preheat the board to about 250 degrees before applying heat with the hot air pencil. (when using Solder paste)
I put a tiny dab of paste down on all the pads on the board first, then place the parts and melt the paste all in one go. Since there are only a 
few SMT parts on the top side of the board, these can be hand soldered. Check youtube for instructional videos. 

It's easy to loose these small SMT parts so some care must be taken to keep track of them. Resist the temptation to “inventory” the parts by 
opening the sealed bags before you plan on building up the board. Then once the bags are open, use small bowls to keep the parts sorted 
and from getting misplaced. 

If your missing a part, it's probably because you miss placed it or it snapped out of your tweezers and went flying across the room and into 
the twilight zone, never to be seen again. This is not a problem. Simply email me about the loss and tell me what you need replaced and 
what ever you need will be sent at no charge (within reason). Chip resistors and caps I usually have lots of spares of, semiconductors maybe 
not so much. 

Because the Si5351 clock chip and it's crystal are smaller then most builders are comfortable handling, they are preinstalled. 

An extra board is supplied. The second board has errors on it. Details about that are at the end of the manual. The REV_A board is the build 
board and is packaged in an anti-static bag due to the Si clock chip being mounted to it. 

http://www.banggood.com/


Parts list: 

25 MHz xtal and Si5351 chip preinstalled. 

qty Value Label QTY VALUE COLOR

1 10 ohms 100 1 5 pfd Light blue

2 51 ohms 510 10 100 pfd (101) BRN/BLK/BRN

5 470 ohms 471 2 1000pfd (102) BRN/BLK/RED

2 1 K 102 or 
1001

11 0.01 ufd (103) BRN/BLK/ORG

4 2.2 K 222 20 0.1 ufd (104) BRN/BLK/YEL

9 3.9 K 392 4 1 ufd (105) BRN/BLK/GRN

11 10 K 103

3 22 K 223 1 33p 0805 ORG-ORG

4 100 K 104 1 47p 0805 YEL-VOL

2 220 K 224 1 68p 0805 BLUE-Gray

8 1 MEG 105 2 150p 1206 BRN

2 220p 1206 RED

2 5.6 uHy GRN 2 330p 1206 ORG

5 10 uHy ORG 1 560p 1206 GRN

1 680p 1206 BLUE

5 4.9152 MH XTAL

1 16.00 MHz XTAL 1 MMBT3906 SOT-23 Yellow

1 25.00 MHz XTAL 3 MMBT2222A SOT-23 BLUE

1 22K POT 9mm 5 MMBF4416 SOT-23 GREEN

1 ENCODER 12mm 8 2N7002 SOT-23 RED

1 DC JACK 2.1mm 1 NJM2955 GREY SOT-233

1 28 PIN DIP SOCKET 3 BS170 TO-92 MOSFET

1 BNC JACK 1 LM386 SO-8 audio amp

2 3.5mm JACK 1 TI072 SO-8 op amp

1 #28 wire 3 feet 1 72AC02 SO-14

1 solder 5 feet 1 Si5351 MSOP-10

1 PCB 1 LPST50T3G SOT-223 5v REG

1 4” solder wick 1 SOT-23-5 3.3VREG

2 T30-2 Red toroid 1 ATMEGA328P DIP 28

1 FT37-43 Black 
toroid

1 4 DIGIT LED

5 1N4148W-TP SS DIODE



Resistors and inductors:

To help keep values from being mixed up, place all the pieces of one value at once. Have your magnifying glass handy to read the numbers! 
To make it a little more obvious where a part goes, only the parts to be placed have their location highlighted and the location number 
shown. The value is shown inside the part outline. For the most part, locations are highlighted with the zero multiplier color. Note the 10K 
and the 10 uH inductors share the same color. 1K, 2.2K and 3.9K use different shades of red. 

Two (2) 470 (471) resistors, and one (1) 1Meg (105) resistor are used on the top side of the board. One 2.2K 
resistor will be installed later. Clip these off the strip and put in a safe place for later. 

● 10 ohms (100) R20
● 51 ohms (510) R17, R50
● 470 ohms (471) R8, R10, R26 Two left over 470 resistors go on top of board. 
● 1K (102 or 1001) R21, R27
● 2.2K (222)  R6, R16, R28.   Do not install R29 at this time, put aside in safe place. 
● 3.9K (392) R18, R37, R39, R41, R43, R44, R45, R48, R49
● 10K (103) R5, R7, R13, R14, R15, R32, R35, R38, R42, R46, R47
● 22K (223) R3, R4, R25
● 100K  (104) R9, R12, R22, R34
● 220K (224) R11, R31
● 1Meg (105) R19, R23, R24, R30, R33, R36, R40 Left over 1Meg resistor goes on top of board. 

Inductor: 10 uH (ORG) L1, L2, L5 (packaged with band specific parts) 
Note: two of the 10 uH inductors maybe used in the receiver if built for 40M, snip these off the strip and put 
them in a safe place for now. 



Capacitors.

Since there are a limited number of caps, the location is indicated by the color of the multiplier, Brown for 1, Red for 2, Orange or 3 and so 
on. The only odd ball is the 5 pfd cap at C31, colored light blue. As with resistors, put down all of one value first before moving on to 
another. 

Two 0.1 (104, YEL) caps will be used on the top side of the board.  Put these aside in a safe place for now. 

● 5p Light Blue, C31
● 100 p (101) BRN/BLK/BRN C18, C22, C23, C26, C32, C36, C39, C41, C43, C46
● 0.001 uF (102) BRN/BLK/RED C48, C54
● 0.01 uF (103) BRN/BLK/ORG C1, C4, C8, C13, C9, C14, C15, C16, C17, C28
● 0.1 uF (104) BRN/BLK/YEL  C7, C19, C20, C27, C29, C30, C33, C35, C37, C38, C42, C44, C45, C47, C50, 

C51, C52, C58 Two left over 0.1 caps go on top of board. 
● 1.0 uF (105) BRN/BLK/GRN C24, C34, C40, C53 

The C10, C49 and C59 locations are not used and left empty. 

You will have one extra 0.01 cap. If you like, that could be used at C59 to give the low pass filter a slightly lower 
frequency roll off. Or, if you would like a louder side tone, make C48 0.01 ufd and C49 0.001 ufd. However, 
doing this will make the AGC kick in so there will be a short delay as it recovers in order to hear weak signals. 



Semiconductors:

A color sticker is applied to the part carrier to identify the piece and corresponds to the color on the diagram. Use the 
supplied solder wick to remove shorts between pins of the IC's, if needed. Usually only a problem if using solder paste. 

● Yellow Q11 MMBT3906
● Blue    Q2, Q4, Q15 MMBT2222A
● Green  Q6, Q8, Q13, Q14, Q17 MMBF4416
● Red     Q1, Q9, Q12, Q16, Q18, Q19, Q20, Q21 2N7002
● Q3       2955 – Orange - be sure not to mix up Q3 and U7, look carefully for markings. 
● U7       17L50 
● U4 – This is the only part with a 5 lead package, so it should be easy to identify. 
● U1 – TL072 “ST” logo marks pin 1. Pin 1 end of course, goes towards the notch in the part outline. 
● U2 – LM386 “Nat Semi” logo marks pin 1
● NOTE: Once again, be careful not to mix up U1 and U2. 
● U3 – 74AC02, only part of it's kind so easy to identify. Line on end of chip marks pin 1 
● D4, D5 – The line indicating the Cathode end can be hard to see. Tilting the part to the light can help. If 

you place the package flat to the workbench and carefully peal back the clear covering so you don't spill 
the part out, the  cathode end is towards the sprocket side of the package.  Three of these diodes go on 
the top side of the board, so only remove the two you need for this side. 

● D2 is not used, leave blank. 



Top side parts:

Install the SMT parts first, then the through hole parts in order of ascending height as listed in the table. 

● 471 resistor R1, R2 
● 105 resistor R51
● 104 Yellow Cap, C25, C57
● SMT Diodes D6, D7, D8 
● D1 – 1N5817 (plastic case)
● D3 – 1N4756 (glass case)
● X1, X2, X3, X4 – A049G6F Ground the crystal case by soldering to the adjacent solder pad. 
● NOTE: X5 (BFO xtal) is marked with at BLACK stripe on top. X1 to X4 are matched to 10 Hz, while X5 is 

from the ends of the bell curve of the matched crystals.
● 100 uFd Electrolytic C11, C21, C55,C56 – lay these down flat to the board. 
● Brown trimmer caps, CT1, CT2, CT3. Note the flat side of the case and install that end towards line on 

outline. If reversed, the adjustment screw will be “hot”. 
● Headphone and paddle jack – 3.5mm jacks

******************************************************************************************
● Now is a good time to install the 28 pin DIP socket on the bottom of the board. If you install the display 

and X6 first, it will be hard to solder the socket pins to the board due to the close spacing to these 
parts. 

******************************************************************************************
● X6  - 16.00 MHz This crystal has been marked with a red marker to help keep it from being mixed up 

with the 4.9512 xtals. 
● 4 digit LED display. Note the decimal points on the display and orientate towards front of board. 
● Q5, Q7, Q10 – BS170 TO-92 package
● RIT and KEYER switches. These will only go in one way. 
● Power on/off slide switch
● L6 – 8 turns of #28 on FT37-43 core (black)
● Volume control pot. Make sure you have the pot and encoder set flat to the board before soldering more 

then one lead. 
● Encoder 
● Finish by installing the DC power and BNC jack on the bottom of the board. 



Band specific parts: 

Parts are supplied only for the 40, 30 and 20 meter bands which are highlighted in yellow. 

Note: Power output is influenced by the number of turns and spacing of the turns on L7. With the number of turns specified and evenly 
spaced around the core will result in about a 5 watt output with a 12.0 V supply. If you plan on using more then 12V, (say with a 4S li-ion 
battery pack) reduce the power output by moving the turns on L7 as closer together. If you plan on using a supply in the 10V range with a 
3S battery pack and would like more power output, remove a turn and tweak the spacing for desired output power. 

Band C2 C3 C5 C12 L7 L8 L3 L4

160M 1500p 220p 1500px2 1500p T50-2 /30T T50-2 / 35T 68 uH 

80M 680p 150p 680px2 680p T37-2 /25T T37-2 / 31T 22 uH

60M 470 p 100p 470px2 470p T37-2  /20T T37-2 /23T 15 uH 15 uH

40M 330p ORG 68p BLU/GRY 680p BLUE 330p ORG T30-2 /18T T30-2 /20T 10 uH ORG 10uH

30M 220p RED 47p YEL/VOL 560p GRN 220p RED T30-2 /13T T30-2 /16T 5.6 uH GRN 5.6 uH

20M 150p BRN 33p 
ORG/ORG/BLK

330p ORG 150p BRN T30-2 /12T T30-2 /15T 5.6 uH 5.6 uH

17M 100p 22p 220p 100p T30-2 /11T T30-2 /17T 3.9 uH 3.9 uH

The brown marker for the 150 pfd caps looks a little orange, but since these caps are in a black carrier, it's easy to tell them apart from the 
orange 330 pfd caps which are in a clear carrier. 

NOTE: for 160/80/60/ C5 use two of the indicated value (hence the x2), with the second cap placed at the C6 location on the top of the 
board. Also note that larger cores are need for L7 and L8 to fit the required number of turns. 

For 160 and 80, single tune the Rx input for these two bands by shorting across the C31 location. Use both trimmer caps to get enough 
capacitance, one will be set to maximum. If the Rx input were to be double tuned for these bands, you'd have a narrow window for best 
sensitivity.   

 



Testing and Calibration:

Before applying power, do a careful visual inspection to make sure both sides of all the chip 
parts are soldered and there are no solder shorts between IC leads, especially the 3.3V 
regulator, U4. 

When powered up for the first time, the board will enter the calibration mode. This mode is used to calibrate the clock 
reference oscillator crystal, adjust the BFO trimmer and set the default operating band. 

Calibration is highly recommended and requires a frequency counter and Oscilloscope (PC based audio scope is fine). With 
out calibration, the frequency could be off by as much as a few 100 Hz and your transmit frequency might not quite match 
up where a signal peaks in the receiver, especially for weak signals where the apparent BW is fairly narrow. 

If you don't have a frequency counter, you can use a commercial receiver which tunes to 10.000,000 MHz and zero beat to 
WWV. A signal will leak out out of the BNC jack so it should be easy to hear. If you know the BFO offset of the commercial 
rig, using CW mode and PSK software to measure the beat note frequency via the waterfall will make for an accurate 
measurement (assuming the big rig is pretty well calibrated). The closer you can calibrate the VFO, the better the match 
between your transmit and receive frequency will be. 

The LO IF frequency can also be tweaked to better center it in the pass band of the crystal filter which can have some 
variation between crystal sets. However, if the VFO frequency is calibrated, the default value should be very close to ideal.  

● Apply power to the board and the display will read [CAL. ] 
● Connect a frequency counter to TP3 (near the RIT switch)
● Use the tuning encoder to adjust the frequency to exactly 10.000,000 MHz. Tuning is in 1 Hz steps. 
● Click the KEYER switch to advance to the BFO adjust mode. The display will now show the IF frequency.
● Connect a Scope to TP2
● Using a small blade screwdriver, adjust the BFO trimmer CT3 to peak the signal. 
● You can move the Scope to TP1 and tweak the IF LO frequency so that it is centered better in the pass band of the 

IF crystal filter. Use the tuning encoder to adjust the frequency while looking for a peak in the signal. This should 
only be done with the aid of a Scope. 

● If you tweaked the LO frequency, you will have to go back and re-adjust the BFO trimmer to re-peak it in the audio 
band pass filter. 

● Click the KEYER switch to advance to the band select mode. The display will change to read [Bn16] 16 being 160M 
the first band in the list of options.

● Click the RIT switch as needed to select the desired band. The last two digits on the display show the band. 16, 80, 
50, 40, 30, 20 and 17, then they roll over and repeat. (Don't accidentally click the KEYER switch before the desired 
band is selected or you'll have to turn the board off and start again, but the previous calibration settings will be 
restored)

● Once the desired band is indicated on the display, click the KEYER switch. The display will now read [PEA. ] (PEAk) 

● Both the LO and Tx frequency are now turned on, which generates a signal which can be used to peak the Rx input 
trimmers, CT1 and CT2. 

● The adjustment can be very sharp, especially on the higher frequency bands.
● Once the receiver input has been peaked, click the KEYER switch one last time and the rig will go into it's normal 

operating mode. 
● Turn power off and install the left over 2.2K resistor in the R29 location. This enables the full clock level needed for 

the 1st mixer to operate efficiently to have full sensitivity.   
  

 If all went well, your now ready to use the rig. 

Calibration mode can also be enabled at any time by holding closed the RIT switch for 5 seconds.



Packaging:

The board is 3.6” x 3.6” so the minimum size enclosure for the rig is 4” x 4” x 1”. If you want to build in a battery pack with 18650 sized 
cells, a 2” deep box would work. The mechanical diagrams below can be used as drill templates. In order to print to actual size, you may 
have to set the pdf printer preferences for page scaling to “none” or 100%.  Dimensions are shown in case someone would like to design a 
3D printed enclosure. 



An “all in one box” package example.

I found this 8.5” x 5.5” x 2.5” VAULTZ “lock box” (a fancy pencil box) in the stationary department of Walmart. It looked to 
be about the right size to mount the board and accessories for an “all-in-one” package so I bought it. Turned out it worked 
out FB. 

As can be seen in the photo, I was able to fit the board, three battery holders for 18650 sized li-ion cells and an old BLT 
tuner I was no longer using. Other types of batteries and tuners could of course also be used. Both www.qrpguys.com and 
www.qrpkits.com sell suitable HWEF tuners and the qrp guys sell small, inexpensive pcb paddles which could be 
incorporated.  

If you plan of taking this route for packaging, you'll want to not  board mount the jacks at the back of the board and get a 
panel mount DC power jack, which you could mount on the back of the case. It might be possible to have the jacks stick out 
the back of the case, but I decided not to try that route as the plastic trim around the edges of the box sort of get in the way 
and I'd rather have nothing sticking out of the back of the box. 

The top panel is made from a small Plexiglas clip board, also from the stationary department. It had to be trimmed to size to 
fit inside the case and that is best done with a plastic scoring tool which can be found at Hardware stores. I got mine at 
Home Deport. Using a straight edge, score the plastic a few times to make a good grove, then hold against the side of your 
workbench or table and snap the end off by grabbing the edge with a pair of pliers.  

The holes for the controls and mounting screws can be located by using the drill template on the previous page. Drilling at 
low speed with an electric hand drill works. Fast speeds tend to melt the hole. Be careful of the drill bit grabbing and 
spinning the panel. 

The panel is simply mounted in the case by using a couple of wood rails which are screwed to the sides with 1/2” wood 
screws. 

Reworking the BLT to fit took some doing. Holes for the variable caps mounting screws had to be countersunk since the 
combination of PCB board and plastic panel was too thick for the supplied screws. The toroid is mounted under one of the 
variable caps.

Of course, there are plenty of other ways to package the board, use your imagination. I was thinking of mounting it under 
one of the plastic clip boards, but how to seal up the bottom is a good question. 



Operation:

When the board is turned on, the programmed operating band is displayed for a second, then the default operating frequency which is 
{7.}030.0 for 40M, {10.}118.0 for 30M or {14.}060.0 for 20M. MHz digits are implied by the operating band. Display shows 100 kHz to 100 
Hz decades.  The default keyer speed is 20 WPM. 

Tuning:

The encoder is used to change the frequency. The default tuning step is 50 Hz. Since the display only has 100 Hz resolution, every other 
click of the encoder will advance the number on the display. Pushing the tuning knob will toggle the tuning rate to 200 Hz for faster tuning. 
Pushing again will toggle back to the 50 Hz rate. The 100 Hz digit will blink off when you toggle the tuning rate to indicate something 
happened. 

RIT Switch:

Clicking the RIT switch toggles RIT on and off. When on, the display will change to display the delta frequency from your current Tx 
frequency, which will initially be zero, so the display will show [r -0.0] with the 'r' indicating RIT is active and the “-” indicates the offset 
direction. If you tune up the minus sign will clear. There is no limit to the RIT range, but if you roll over past 9.9 kHz, you might get 
confused as to how far off you are. 

The RIT switch also has also uses depending on which keyer mode is active, mostly to escape from that enabled mode.

 KEYER Switch:

The keyer switch is used to select the send message, change the keyer speed and enter message mode, in that order. 

Sending a message:

A short “click”of the KEYER switch will enable the send message mode. The display will change to read [SEnd]. 

● Tap the DOT paddle to send a message stored in location 1
● Tap the DASH paddle to send a message stored in location 2
● If a message has not yet been stored in a location, tapping the paddle for that location will exit this mode. 
● Clicking the RIT switch will exit if you really didn't want to enter this mode. 
● Sorry, no beacon mode or stopping/pausing the message once it has started. 
● The display will clear back to normal when message has completed sending. 

Changing keyer code speed:

Holding closed the KEYER switch for ½ second selects the code speed mode. The display will change to show CS and the current speed. Use 
either the tuning encoder or the paddle to change the speed. Dash paddle will decrease speed and Dot paddle will increase speed. Push the 
switch again to exit. If the rig is in Straight key mode, the code speed can only be changed via the tuning encoder. 

Entering a message:

 Holding closed the KEYER switch for 3 seconds will enable the enter message mode. The display will change to read [Entr]. When the 
switch is released “EM” will be annunciated by Morse.  This mode is not available in Straight key mode, as a paddle is needed to enter the 
message. 

● A message maybe up to 63 characters long, including word spaces. If the message exceeds 63 characters, it will stop accepting 
characters. 

● To escape this mode with out storing a message, click the RIT switch. This will only work before you start to enter a message or 
after you have reviewed the message for errors and before storing it. 

Using the paddle, key in your characters as you would normally send. Letter and word spaces are automatically inserted. A very short pause 
after the last element of a character is needed to insert the letter space. A slightly longer pause is needed to insert the word space. It may 
take a few tries to get the timing right. 

After keying in the message, click the KEYER switch to review the message to determine if it sounds okay. If you need to redo it, click the 
KEYER switch again to reset to the entry mode. If the message is acceptable, tap either the dot or dash paddle to store the message. Dot is 
location 1 and Dash is location 2. “M1” or “M2” will be annunciated to confirm storing and the mode will be exited. 

Straight key mode:

Straight key (SK) mode is automatically enabled when power to the rig is turned on while a mono plug is in the paddle jack, which grounds 
the Dash input. 

● SK mode is reset when power is removed. 



● Message send mode is active, but only the message which is activated by the Dot paddle can be used, since the SK uses the Dot 
input. 

● The code speed can be changed with the encoder, allowing changing the speed at which the message can be sent at.
● The message entry mode is not available in SK mode, since it requires a paddle for character entry. 

External  speaker:

Pads for connecting a small speaker are located below the headphone jack. Plugging in headphones will disconnect the speaker. If you plan 
on primarily using a speaker and not headphones, you might want to disable the audio AGC to give you more volume. This could be done by 
removing C30. 
The firmware:

The firmware for the rig was written in the Arduino environment. As such, it is open source and can be modified by the user. The MEGA328 
chip has the bootloader programmed so new firmware can be downloaded into the chip using the UNO board or similar Arduino board which 
uses the MEGA328 chip. The program listing is located in the yahoo AT_Sprint group files in the SODA POP folder, where this manual was 
located. 

Two routines not programmed into the supplied processor are in the source code listing. One is a subroutine to erase the calibration data in 
the EEPROM in case that is desired for some reason. I used it to test the initial first time power up calibration routines. The second is the 
manual band selection option which is described below. Uncomment the appropriate lines in the listing to active these features.     

Manual Band selection:

It is possible to make filter modules for different bands to have multi band operation. However, there is no prevision to automatically detect 
which band module has been inserted. 

A manual band selection mode is available in the firmware, but is commented out in the program listing and not enabled in the pre-
programmed processor. It can be enabled using the Ardiuno IDE and a programming board such as the Ardiuno UNO. 

To change bands, press and hold closed the RIT switch for 2 seconds. The display will change to [bnxx] where xx is the current band. Use 
the RIT switch to toggle through the band table. Click the KEYER switch to load the selected band. The selection will be stored in EEPROM 
and will become the default power on band. 

Modifications needed for using band filter modules:

The board mounted filter parts need to be removed from the main board. SIP header pins or sockets are then added to the board so that a 
module can be plugged in. These would be located to the bottom side of the board. The board mounted BNC connector would also have to 
be removed unless an “L” shaped board was made. 

Connections to the required points are on 0.1” center so standard SIP pins and sockets can be used.  

 The “extra” board.

I accidentally ordered 100 board with the wrong artwork which had a number of errors on it. Rather then keep them or throw them away, I 
decided to include one with each kit. Some of you might find it useful for something, maybe even building a whole second rig. At the very 
least, put some bumper feet in the corners and use it as a coaster. 

For those of you willing to track down the required parts, these are the errors on the board. Also note that the part designation numbers 
don't match up with the schematic or the final build board, but their all in pretty much the same physical locations. 

1) Only one side of the phone jack is connected. The other side is wired to the NO pin instead of the NC pin. The fix is simple, 
jumper over to the NC pin. (The two pads which are closest together towards the left of the jack)

2) The mounting holes for the BNC jack are too close together. Fix, don't use the board mounted jack.
3) Q11 is wired wrong. Fix, rotate the part clockwise 90 degrees. The collector tab goes to R24. Or don't use, which disables the 

audio AGC
4) U2, the LM386 audio amp is powered from the raw DC. This causes quite a bit of buzz in the audio. Cut the track to the pin 6 

(power pin) and jumper pin 6 to the +5V regulated supply bus. 
5) The BFO signal is taken off the emitter resistor on Q15. The level here is a bit too low to get the best conversion gain from the 

product detector. Better results are obtained by taking the signal off the base, which has a larger amplitude signal on it. To fix, lift 
C35 and rotate 180 degrees so one end is connected to R20 and the other is now floating. Jumper the floating end to the base of 
Q11 (at the crystal). Or you can cut the track between C45 and and R22. 

6) This is the most difficult problem to fix: The foot print for the Si5351 chip isn't quite right. The lead spacing for the chip is 20 mills. 
The prototype board house required a minimum of 25 mills to qualify for the standard build price. Therefore, 25 mill lead spacing 
was used. If the chip is carefully centered on the middle lands, only the four corner pins don't quite line up right. This can be fixed 
by very carefully bending the corner leads out a little bit. This is best done under a microscope with the tip of an Xacto knife. Good 
luck.



Schematics: 





Board layout: In case you need to trace out some connections. For clarity, ground connections and ground plane not shown. 
“Floating” pads are typically, but not always, connected to the ground plane. 



Large photo of the bottom of the board to help see the details. 

While tweaking part values, I lifted the pad for C48,  hence the jumper you see in the picture going to U2, this is not normal.  
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