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THIS PAGE INTENTIONALLY LEFT BLANK.  

 

Allows the Phaser instruction manual, when printed as a double-sided document, to show the Group Assembly 

Instructions on the left (even page) with the corresponding Group Component Placement on the right (odd page) ... like 

an open book. This avoids the need to flip pages when viewing corresponding pictorials. 
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INTRODUCTION 

The Phaser Digital TransceiverÊ is a single-board, 4-watt SSB radio specifically designed for using digital modes 

with computers running WSJT-X and FLDIGI applications. The Phaser is capable of transmitting and receiving on the 

80m, 40m, 30m, 20m or 17m amateur bands.  Each of these monoband transceivers is programmed to operate first at the 

popular FT8 frequencies, while a pushbutton entry shifts the operating frequency to an alternate frequency of the userôs 

choice, initially provided at the JS8 ówatering holeô.  This ALT frequency may be easily reprogrammed to be anywhere in 

the HF spectrum, thus providing frequency flexibility  to accommodate other digital modes such as PSK31, Feld Hell, 

Olivia, SSTV, etc.  To ensure efficient use of spectrum in operation, the transmitter features an adjustment-free phasing 

single-sideband (SSB) design.  The use of precision components provides unwanted sideband suppression in excess of 30 

dB across its operating range, thus minimizing inadvertent QRM to other operators on the (unused) lower sideband.  The 

use of SSB also eliminates the issue of out-of-phase signal cancellation at the Phaser's direct-conversion receiver. As such, 

it allows Phaser users to communicate with each other.  This is a clear advantage over the use of 'entry-level' double-

sideband (DSB) transceivers. 
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SPECIFICATIONS 

Frequency coverage*:   

   Phaser-80 board:    3.573 MHz (FT8) and 3.578 MHz (JS8/Alt)  

   Phaser-40 board:    7.074 MHz (FT8) and 7.078 MHz (JS8/Alt)  

   Phaser-30 board:  10.136 MHz (FT8) and 10.130 MHz (JS8/Alt) 

   Phaser-20 board:  14.074 MHz (FT8) and 14.078 MHz (JS8/Alt) 

   Phaser-17 board:  18.100 MHz (FT8) and 18.104 MHz (JS8/Alt) 

      * FT8 frequency is hard-coded  

      * Alt frequency is soft-coded for JS8 mode, user reprogrammable  

 

Transmit:    

   - 4 Watts ï nominal   

   - Phasing SSB -- all power into one sideband é Upper or Lower Sideband is jumper-selectable 

 

Receive:  MDS of -109 dBm  

 

Frequency Calibration: 1-time 

 

User Programmable óAltô frequency: 100 kHz to 30MHz, 1 kHz resolution 

 

Adjustments:  Tx Drive 

 

DC Power: 12V @ 130ma (Rx), 1A (Tx), center-positive 2.1mm coaxial plug 

 

Dimensions:  4.125ò x 3.85ò x 1.20ò 

 

Kits:   Currently available for 80m, 40m, 30m, 20m or 17m 

 

Components: 

   - All through-hole parts for user assembly 

   - Employs only seven surface mount parts, all pre-installed 

 

Enclosure Kits: Optionally available 
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PREPARATION FOR ASSEMBLY 

Take a moment to carefully read this section, as it provides good ñstarting pointò guidance that can be of great help in 

building the Phaser. 

 

Tools & Supplies: 

Youôll need the following tools and supplies for assembling the Phaser:  

[   ] Soldering iron ï 20 to 40W, preferably thermostatically controlled 

[   ] Fine 60/40 (Pb/Sn) rosin core solder 

[   ] Diagonal cutters 

[   ] Needle-nose pliers 

[   ] Small flat- blade screwdriver 

[   ] Adhesive (Scotch®) tape 

[   ] (Helpful) Close-up glasses or magnifier 

[   ] Operational Needs:  Power supply, antenna, audio cables, computer and WSJT-X or FLDIGI apps 

 

General Assembly Notes: 

¶ A number of components are polarity-sensitive.  This includes all semiconductor devices and diodes, and the five 

electrolytic capacitors. These are contained in antistatic envelopes. 

¶ Components these days are tiny!  In sunlight, one can read their printed values with +3.0 reading glasses. Most of 

the time, though, builders can benefit from using a 10-power eye loupe (costing about $3-4 from DigiKey). 

¶ Assembly sequence:  These assembly instructions provide a step-by-step guide to successful construction of the 

Phaser. It is recommended that you follow the six grouped assembly sequences in order.  

¶ Schematic and Component Placement diagrams are provided in Appendices 2 and 3, respectively. It is highly 

recommended to print a copy of this manual for reference during construction. As you build, you can check off each 

construction step as you complete them in order.   

¶ Further details may be found in the grouped assembly sequences.   

 

Parts Organization: 

¶ Take some time to organize the parts provided and check them against the Parts List shown in Appendix 1. You may 

want to organize parts in a muffin tin or insert them into a sheet of Styrofoam® to keep them from disappearingé 

especially if you have a cat.   

¶ To minimize the chance of static damage, keep ICs and semiconductors in the anti-static package until youôre ready to 

install them. As a practical matter, you donôt need an antistatic mat or ESD wrist strap.  Note:  You should try to 

avoid setting these components down on paper.  

¶ The Phaser parts kit has been thoughtfully prepared on a number of individually-bagged small cards containing all 

parts that will ultimately be attached to the printed circuit board.  Now would be a good time to inventory the parts on 

these cards against the Parts List shown later in this manual in Appendix 1.  If parts are missing in your kit, send an 

email to n2apb@midnightdesignsolutions.com and he will promptly provide shortages/replacements. 
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Phaser Parts: 

Refer to the Parts List shown in Appendix 1 for inventorying all parts. 

 
As received, these two bags contain the 9 cards shown below.  (Sample shown is for Phaser-40.) 

Stack 'em up in a small box, plastic drawer, etc to provide easy access to the parts when called for in the Instructions! 
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PC Board: 

The Phaser PC Board contains seven (7) pre-attached Surface Mount Devices.  Handle with anti-static care! 

 

 

Recommendation for Staging Parts:   

Arranging the parts cards in a plastic bin such as the one shown below can provide easy access to each part when called 

for in these instructions.  For example, when a capacitor is called for, just flip through to the card containing the caps! 
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GROUP 1 ASSEMBLY:  Board Power 

 

Refer to the diagram ñGroup 1 Component Placementò on the next page for reference to the location of components being 

installed here. 

NOTE:   The location of components installed in this assembly group are shown with either a green dot (for the ceramic 

capacitors) or a yellow dot (for all others).  

 

[   ]  IC Sockets: Install the six 8-pin IC sockets and the 14-pin IC socket.  Tape each of these sockets down on the top side 

of the board to hold them in place before soldering.  Observe the orientation as shown on the silkscreen (i.e., the 

printing on the board).  Ensure that all socket leads protrude through the board before soldering. Itôs helpful to solder 

a pair of opposite corner-pins and check to make sure the sockets are solidly seated on top of the board. Retouch as 

needed.  

[   ]  J2:  Install DC power connector J2. It may be helpful to tape it down before turning the board over to solder. 

[   ]  2-pin Pinheader:  Install a 2-pin male header at the location next to D1.  Place a 2-pin jumper on the header just 

installed. 

[   ]  D1:  To install diode D1 vertically, bend the lead on the BANDED end of the 1N5818 

so the component forms a óhairpinô shape. Install the component with the body of the 

component oriented as shown in the photo. The diodeôs body is closest to the male 

header and jumper installed in the previous step.  

The silkscreen symbol   indicates that a componentôs leads are formed into a 

hairpin prior to installation.  See the photo on the right.  The straight component lead 

gets inserted to the center of the circular silkscreen designator, while the lead that is 

bent over gets inserted into the other hole.   

[   ]  0.1 uF ceramic capacitors:  Install 19  0.1 uF capacitors (marked as ó104ô) at the 

locations shown on the next page. These locations are shown in green. The remaining 

capacitors will be installed in a later assembly group. 

[   ]  U7:  Install the 78L05 3-pin IC (U7), matching its orientation to that of the silkscreen outline. 

[   ]  U8:  Install the 3-pin 78L33 regulator at U8, again matching its orientation to that of the silkscreen outline. 

[   ]  C7, C33:  Install the 10 uF electrolytic caps at C7 and C33. These and all other electrolytic capacitors are polarity-

sensitive. In each case, the longer lead must be installed nearest the ó+ô sign on the silkscreen legend.  Double-check 

to ensure that the negative side of the capacitor (marked with a ó-ó) shown on the side of the capacitor is facing away 

from the ó+ô sign on the silkscreen. 

[   ]  C29:  Install the 220 uF electrolytic cap at C29, again observing polarity. 

 

TEST #1:   Basic Power 

¶ Apply 12V power through jack J2. (The center pin is positive.) 

¶ With your multimeter ground clip attached to any of the board mounting holes, measure for 5V at pin 8 of the U1 pin 

socket.  

¶ Then measure for 3.3V at pin 1 of the U10 IC socket.   

¶ Do not proceed until you see these voltages, as the rest of the components depend on these voltages for proper 

operation. 

¶ Remove power before proceeding to the next assembly group. 
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Group 1 Component Placement 

 

 

 

  Measure for 
+5V here 

Measure for +3.3V here 
Ground 
clip here 
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GROUP 2 ASSEMBLY:  T-R Switching 

 

This assembly group installs the T-R switching logic. Component locations are indicated with orange dots in the diagram 

on the next page. 

 

[   ]  J3, J4:  Install 3.5mm audio connectors at J3 and J4.  

 

[   ]  R5, R6, R30, R32, R34 and R35:   Install 10K resistors (brn-blk-blk-red-brown) resistors at R5, R6, R30, R32, R34 

and R35. 

 

[   ]  C6, C28:  Install two 10 uF electrolytic caps, at C6 and C28. This and all other electrolytic capacitors are polarity-

sensitive. In each case, the longer lead must be installed nearest the ó+ô sign on the silkscreen legend.  Again, 

double-check the polarity before soldering. 

[   ]  R31:  Install the 12K (brown-red-orange-gold) resistor at R31. 

[   ]  R33, R36:  Install 1K (brown-blk-red-gold) resistors at R33 and R36. 

[   ]  Transistor Q6:  Install a 2N4401 3-pin device at Q6. Observe orientation of the devices flat edge. Take care not to 

overheat solid-state devices. 

[   ]  Transistor Q7:  Install the MPS751 3-pin device at Q7.  Observe orientation of the deviceôs flat edge. 

[   ]  Integrated Circuit U9:  Insert the LM393 8-pin IC in the socket at U9.  Observe orientation of pin 1, as marked with 

a small dot or cutout at the pin 1 edge of the device. 

[   ]  2-pin Pinheader:  Install the remaining 2-pin male header at the location marked óCALô near U10. 

 

TEST #2:  T-R Switching 

¶ Upon completion of this group, you can connect the 12V power source again to J2 and a cable from your computer 

audio output at J3.  

¶ Launch the WSJT-X software on your computer and command it to óTUNEô.  (See ñQuick Startò in Appendix 4.) 

¶ Measure the voltage óVswô (at the top pad of L3, near C34) and see it change from 0V DC to a nominal 12V DC.  

Verify that the voltage drops when canceling óTuneô.   

¶ Do not proceed until you see these voltages, as the rest of the components depend on these voltages for proper 

operation. 

¶ Remove power before proceeding to the next assembly group. 
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Group 2 Component Placement 
 

     

 

 

 

 

  

 

  

Observe change in voltage from 0V to 12V when 
commanding óTuneò in WSJT-X software 

http://www.midnightdesignsolutions.com/Phaser


INSTRUCTION MANUAL (for 40m) 

 

K1SWL ñPhaser Digital Mode Transceiverò  12  www.MidnightDesignSolutions.com/Phaser  

GROUP 3 ASSEMBLY:  Local Oscillator 

This assembly group installs the local oscillator function.   Component locations are indicated with red dots in the 

diagram on the next page. 

[   ]  Green LED:  Install the Green LED at the board location labeled óFT8ô. Ensure that the longer lead (the anode) is 

installed toward the rear (top) of the board.  The shorter lead (the cathode) is identifiable by its proximity to the óflatô 

on the otherwise-round base of the diode body.  (It may be difficult to see this flat.) 

[   ]  Yellow LED:  Install the Yellow LED at the board location labeled óALTô. (Same caution about orientation.) 

[   ]  R37, R38 (1K):  Install two 1K resistors (brown-blk-red-gold) at R37 and R38.  These 

resistor labels are not shown on silkscreen but are located next to the green óFT8ô 

LED.  

[   ]  R39, R40 (10K):  Install two 10K resistors (brn-blk-blk-red-brown) R39 and R40.  

These positions are also not on the silkscreen but are located just above Y1.  

[   ]  S1, S2:  Install tactile switches S1 and S2. 

[   ]  Integrated Circuit U10:  Install 14-pin IC U10 (PIC16F1824). This device is polarity-

sensitive. The dot and/or notch at one end of the device must face to the left as you are 

viewing the óU10ô designator. You may need to bend the IC pins gently inward to mate 

with the socket. The best approach is to push the IC down on each side separately 

using a hard surface to bend one 7-pin row at a time. Once youôve installed the IC, 

ensure that all leads are seated in the socket. 

[   ] J6 (2x3 Pinheader):  Install the 2x3 pin male header at the positioned labeled  J6, as shown in the photo below on the 

left. 

[   ] Black jumpers (on J6):  Install two black jumpers on J6 as shown at the photo below on the right. This orientation 

selects Upper sideband (USB) operation. Installing the jumpers at upper left + lower right would select Lower 

sideband é but it would be wrong. 

       
J6 installed, without jumpers                      Jumpers installed for ñUSBò positions on J6              .              

 

Test #3:  Measure the Carrier 

Connect a 12V power source to J2, then connect a clip lead to one of the exposed pins on J6. The clip lead serves as an 

antenna to radiate to clock frequency present on J6. You should be able to hear this steady carrier on your óbig rigô at 

7074.0 kHz. The frequency may be off by several hundred Hz.  Refer to the óAdjustment/Calibrationô section of these 

Instructions for calibration.   

http://www.midnightdesignsolutions.com/Phaser

















































