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for two seconds selects 
100 kHz steps. 

The rear panel offers a  
1⁄8 inch stereo phone jack 
for connecting an external 
CW keyer, straight key or 
paddles for the internal 
keyer. If a key or paddle 
is plugged in, the keying 

device is automatically de-
tected when the transceiver is 

turned on. 

The antenna jack is a BNC connector, and 
there’s also a coaxial dc power jack. A push 
button engages the built-in 19 dB (as mea-
sured in the Lab) attenuator.

Construction
Kit contents include one plastic bag of 
parts, a front and back panel, a satin fin-
ished aluminum enclosure, and two circuit 
boards. Documentation consists of PDF 
versions of the construction and operat-
ing manuals on a miniature CD. We were 
happy to see the LCD display board was 
complete and required no soldering. Even 
better, the main circuit board had all of 
its tiny surface mounted parts installed, so 
there are only 22 through-hole parts to sol-
der and three toroids that needed winding. 
Overall, Pete found that building the EK1A 
is not too difficult.

As with every kit, reviewing the parts list 
and making sure everything is present and 
identified is a must. Pete placed the parts 
placed in a partitioned plastic serving tray, 
typically found at a dollar store, to prevent 
small hardware items from being lost under 
the Lab bench. It’s good practice to exercise 
caution regarding static discharge. If the en-
vironment is dry, static discharge can dam-
age or destroy components if the PC boards 
are handled without the use of a grounded 
wrist strap.

The construction manual does not have 
step-by-step instructions. Instead, there are 
color photos with brief instructions of what 
needs to be done. For example, after briefly 
explaining how many turns of wire must be 
wrapped around the toroids, the next step 
is “Please install all other parts except Q9 
and Q10.” The instruction for installing the 

Reviewed by Bob Allison, 
WB1GCM, ARRL Senior 
Test Engineer
wb1gcm@arrl.org  
and Pete Turbide, W1PT
ARRL Laboratory Volunteer

Kit building can be a very 
satisfying activity if the 
builder has both time and 
patience. The reward is the 
satisfaction of having a DIY 
(do it yourself) experience that 
results in a transceiver you can 
use on the air. The same can be said about 
operating QRP — time and patience will 
eventually reward the operator with satisfy-
ing Amateur Radio contacts. 

YouKits offers an opportunity to combine 
both activities with the EK1A, a 40 and 
20 meter QRP CW transceiver kit. As a kit 
builder and sometimes QRP operator, Bob 
wanted to know more and gladly signed 
on as the reviewer. ARRL Laboratory vol-
unteer Pete Turbide, W1PT, expressed an 
interest in building the EK1A after viewing 
the kit’s contents, and the review became a 
joint effort. 

Out of the Box
When completed, the YouKits EK1A is a 
compact, lightweight, 5 W CW transceiver. 
It operates from a nominal 12 V supply and 
draws only 80 mA while receiving and 800 
mA while transmitting. The transceiver is 
reverse polarity protected and will operate 
with as little as 8 V dc with reduced RF 
power output. This makes the EK1A ideal 
for battery or solar powered operation. 

The front panel is simple. There are only 
two knobs — OFF/GAIN for power and 
volume, and TUNE/STEP for VFO tuning 
or memory channel selection. The TUNE/
STEP knob uses detents, but the mechani-
cal vibrations are slight and easy on the 
fingers.

There are also two push buttons, a head-
phone jack, an LED signal strength indica-
tor, and a 9⁄16 × 11⁄8 inch two-line LCD. The 
display has white characters over an electric 
blue background and shows the operating 
frequency, memory channel (if selected) 
and RX/TX status. A battery condition in-

YouKits EK1A 40 and 20 Meter 
QRP CW Transceiver Kit

Bottom Line
The YouKits EK1A 40 and 20 meter 

QRP transceiver is a DIY kit with a 
good performance to cost ratio.

dicator shows solid white at 13.8 V dc, half 
full at 10 V dc and empty at 8 V dc. The 
indicator flashes below 8 V dc. 

To the right of the display are two red push 
buttons. When pressed momentarily, the 
top push button (V/MEM/SAV) toggles be-
tween the VFO and a memory channel. To 
store a memory channel, rotate the VFO 
knob to the desired frequency. Then press 
and hold the V/MEM/SAV button for three 
seconds to store the frequency in the next 
available memory channel.

When pressed momentarily, the bottom 
push button (RIT/SET) toggles between 
the RIT (receiver incremental tuning) and  
the speed of the built-in electronic keyer. 
When RIT is engaged, the received fre-
quency can be moved up to 82 kHz higher 
or lower than the transmitting frequency by 
rotating the tuning knob, useful for split op-
eration. When the RIT/SET button is pressed 
and held for two seconds, the CW speed 
is displayed and can adjusted by rotating 
the TUNE/STEP knob for speeds of 4 to  
40 WPM. Keying is semi break-in, and 
delay is not adjustable.

The frequency tuning step is selected by 
momentarily pressing the TUNE/STEP knob. 
Press it once to select 10 Hz, press it again 
to select 100 Hz, and a third press selects  
1 kHz steps. Pressing and holding the knob 
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Table 3 
YouKits EK1A, serial number N/A 

Manufacturer’s Specifications Measured in the ARRL Lab

Frequency coverage: Receive, 5.9 – 16 MHz; Receive, 5.8993 – 16.0007 MHz;  
   transmit, 7 – 7.3, 14 – 14.35 MHz     transmit, 6.9953 – 7.3042 and  
    13.9967 – 14.35569 MHz.

Power requirement: 12 V dc. Receive,  At 13.8 V dc: Receive, 82 mA (7 MHz),  
   80 – 90 mA typical; transmit, 0.8 A.    72 mA (14 MHz); transmit, 819 mA  
    (7 MHz), 784 mA (14 MHz).

Mode of operation: CW. As specified. 

Receiver Receiver Dynamic Testing

Sensitivity: Not specified.  Noise floor (MDS), 700 Hz bandwidth: 
 7 MHz, –124 dBm; 14 MHz, –129 dBm.

Noise figure: Not specified. 7 MHz, 28 dB; 14 MHz, 25 dB.

Blocking gain compression dynamic range: 20/5/2 kHz offset, 104/104/104 dB* 
   Not specified.

Reciprocal mixing dynamic range: Not specified. 14 MHz, 20/5/2 kHz offset:  
    >139/>139/>139 dB.*

ARRL Lab Two-Tone IMD Testing (700 Hz bandwidth)
   Measured Measured Measured Calculated  
 Band Spacing  IMD Level Input Level IMD DR IP3
   7 MHz 20 kHz –124 dBm –40 dBm 84 dB  +2 dBm 
     –97 dBm –32 dBm   +1 dBm 
        ‒6 dBm     0 dBm   +3 dBm

 14 MHz 20 kHz –129 dBm –49 dBm 80 dB   ‒9 dBm 
     –97 dBm –39 dBm  ‒10 dBm 
        ‒6 dBm     0 dBm   +3 dBm

 14 MHz   5 kHz –129 dBm –49 dBm 80 dB ‒  9 dBm 
     –97 dBm –39 dBm  ‒10 dBm 
       –6 dBm     0 dBm   +3 dBm

 14 MHz   2 kHz –129 dBm –49 dBm 80 dB   ‒9 dBm 
     –97 dBm –39 dBm  ‒10 dBm 
       –6 dBm     0 dBm   +3 dBm

Second-order intercept point: Not specified. 7 MHz, +29 dBm; 14 MHz, +16 dBm.**

IF/audio response: Not specified. Range at –6 dB points,  
    595 – 1297 Hz (702 Hz)

Transmitter Transmitter Dynamic Testing

Power output: 5 W. As specified. Operates at 8 V dc with 
    2 W RF output.

Spurious-signal and harmonic suppression: 7 MHz, 46 dB, 14 MHz, 51 dB. 
   Not specified.     Complies with FCC emission standards.

CW keyer speed range: Not specified. 4.6 to 40 WPM, iambic Mode B.

CW keying characteristics: Not specified. See Figures 4 and 5.

Transmit-receive turnaround time: Not specified.  394 ms.

Transmitted phase noise: Not specified. See Figure 6.

Size (height, width, depth, including protrusions: 1.8 × 4.2 × 5.5 inches. Weight, 8.5 oz.

Price: $169.
*AGC cannot be turned off. Filter bleed-through of adjacent signal present, no reciprocal  
   mixing occurred.
**Second-order intercept points were determined using S-5 reference.

Figure 4 — CW keying waveform for the 
YouKits EK1A showing the first two dits using 
external keying. Equivalent keying speed is  
60 WPM. The upper trace is the actual key 
closure; the lower trace is the RF envelope. 
(Note that the first key closure starts at the left 
edge of the figure.) Horizontal divisions are  
10 ms. The transceiver was being operated at  
5 W output on the 14 MHz band.

Figure 5 — Spectral display of the YouKits 
EK1A transmitter during keying sideband testing. 
Equivalent keying speed is 60 WPM using 
external keying. Spectrum analyzer resolution 
bandwidth is 10 Hz, and the sweep time is  
30 seconds. The transmitter was being operated 
at 5 W output on the 14 MHz band, and this plot 
shows the transmitter output ±5 kHz from the 
carrier. The reference level is 0 dBc, and the 
vertical scale is in dB.

Figure 6 — Spectral display of the YouKits EK1A 
transmitter output during phase noise testing. 
Power output is 5 W on the 14 MHz band. The 
carrier, off the left edge of the plot, is not shown. 
This plot shows transmitted phase noise 100 Hz 
to 1 MHz from the carrier. The reference level is 
0 dBc, and the vertical scale is in dB.
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electrolytic capacitors was to “note the right 
direction.” No mention was made about the 
polarity of the LED to be installed, though 
the circuit board is clearly marked + and –.

We felt that the instruction manual is not 
written for the novice builder, but for some-
one more experienced with kit building 
or familiar with electronic components. A 
first-time builder may need more detailed 
instructions and drawings that explain the 
nuances of parts, such as identifying the 
longer lead on an LED as the positive lead.

Initial Testing
Pete completed the kit in about five hours. 
We found the instructions for testing the 
completed transceiver to be more detailed 
than the construction information. Figure 7 
shows the finished transceiver.

The first and most important instruction 
explains the use of a signal generator set to 
5 µV output level to adjust T1 and T2 for 
maximum receive sensitivity. (Warning: 
We found the EK1A produces a 10 V dc 
spike at the antenna jack when the trans-
ceiver is turned on. Sending such a spike 
into the input of a signal generator can be 
harmful to the generator, but is harmless 
when the EK1A is attached to an antenna. 
Make sure to turn on the EK1A first and 
then hook up the signal generator to the 
antenna jack.) 

Though the direct digital synthesizer (DDS) 
frequency control is calibrated at the fac-
tory, the next instruction explains how to 
calibrate the display if needed by using 
a frequency counter’s output hooked to a 
small test point on the main circuit board.

After the covers were in place, Pete placed 
four stick-on rubber feet (not included) to 
keep the EK1A firmly on the bench top.

ARRL Lab Testing
As shown in Table 3, the receiver perfor-
mance is very good overall. The EK1A’s 
lowest dynamic range at 2 kHz is 80 dB 
(third order IMD dynamic range), better 
than some much more expensive transceiv-
ers we have tested. Reciprocal mixing dy-
namic range is excellent. 

The second order IMD dynamic range is 
poor, especially at 14 MHz. For example, 
a 6 MHz and an 8 MHz signal present at 
the antenna jack could combine to create a 
phantom signal at 14 MHz. In the unlikely 
event that happens, a small external band-
pass filter can be used.

Figure 7 — The completed EK1A transceiver. All of the surface-mount parts were 
installed on the board at the factory, leaving the builder to wind the toroids and install 
through-hole components.

The red LED on the front panel is a basic 
signal strength indicator, which starts to 
light up at ‒88 dBm (S6) and glows bright 
at ‒73 dBm (S9). If the LED glows, the 
operator will have a good chance to make 
contact with the received station under nor-
mal conditions.

The transmitter shows surprisingly low 
phase noise. The keying sidebands are also 
very reasonable, but that was not the case 
when we first tested the completed kit. Our 
initial test of the EK1A’s keying waveform 
showed virtually no rise or fall time, result-
ing in audible key clicks heard above and 
below the operating frequency. A waveform 
with zero rise and fall time also generates 
very wide keying sidebands, which can 
interfere with stations on adjacent frequen-
cies.

We contacted YouKits with the initial Lab 
test results, and they were able to make a 
modification that dramatically improved 
the keying. The results shown here are from 
a modified radio — no key clicks. This 
modification will be included in EK1A kits 
going forward.

The instructions with our kit included a 
modification to allow the EK1A to transmit 
on 30 meters. We tried the mod, but a spec-
tral sweep showed the second harmonic to 
be only 26 dB below the fundamental. This 
is far stronger than the 43 dB rejection of 
harmonics and spurious signals required by 

FCC Part 97, so an external filter would be 
required to use the EK1A on 30 meters. We 
removed the modification and did not use 
the radio on 30 meters, and YouKits indi-
cated that they would remove the modifica-
tion information from the manual.

On the Air
Bob operated the EK1A at ARRL Head-
quarters, starting at sunrise, on a Saturday 
in late March. Using the rooftop 40 meter 
dipole, he could hear a nearby AM station 
bleeding through (1410 kHz, with a very 
strong 0 dBm signal at the antenna jack). 
Users who live in close proximity to an 
AM broadcast station may need a broadcast 
band filter, or a bandpass filter. 

After installing a 40 meter bandpass filter, 
Bob enjoyed several CW contacts before 
switching to 20 meters and a 3 element 
Yagi. The band was in good shape, with 
many strong signals — a good opportunity 
to listen carefully for any unwanted receiver 
behavior. Nothing unusual was observed. 
For the next two hours, he enjoyed tuning in 
DX and stateside stations with ease, noting 
that the EK1A has punchy AGC action and 
a reasonably good CW filter. The first dit of 
strong stations was a bit hard on the ears (as 
the AGC took hold), though it seemed the 
effect added to the overall audio clarity for 
weaker stations. The EK1A’s 700 Hz filter 
bandwidth is adequate, though not as nar-
row as some other QRP transceivers.
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things to do and not to do with 
the mic — I found some compre-
hensible, some not. The other side 
contains detailed written instruc-
tions on how to fasten the stick-on 
clasp to your headphones. Much 
more information can be gleaned 
from the ModMic website.

The base clasp needs a flat or gen-
tly curved surface for attaching 
its 1⁄2 inch diameter pad. Test the 
mic by holding it at your intended 
mounting location and making 
sure it can be bent close to your 
mouth. Then just clean the surface 
with the provided alcohol pad or 
a paper towel with denatured al-

cohol, let it dry, and stick on the base post. 
The instructions provide additional steps 
for difficult surfaces. 

Figure 8 shows the mic attached to a pair 
of lightweight Koss headphones that I use 
for travel and for my sailboat mobile setup. 
Figure 9 shows the headphones and with 
the mic removed. The base clasp does not 
interfere with normal headphone operation.

The mic’s mounting post has a screw-on 
cap that allows the mic boom to be raised 
and lowered. I found this a bit of a challenge 
to secure, so I would consider it a set-and 
forget adjustment. Since the distance be-
tween my ear and mouth tends to stay the 
same, this should not be a major issue. The 
boom itself can be bent to move the mic to 
the correct position. For me, that is near the 
corner of my mouth to avoid direct syllabic 
bursts. 

As might be expected, you will end up with 
two cables — one for the headphone audio 
and one for the mic. For this test, I just lived 
with two cables without difficulty. If I ex-
pected to leave this mic on my headphones 
long term, I’d use the optional cable clips 
from AntLion Audio or mini cable ties to 

On the transmit side, Bob was pleased that 
the sidetone volume follows the headphone 
volume control, to a point. At maximum 
volume, the sidetone level drops. This is 
actually quite handy when listening to weak 
signals at high volume level. The keyer 
worked well, but required some practice to 

let go of the dit paddle a little quicker than 
with other keyers.

At home, Bob set up the EK1A next to a 
winged back comfy chair and made more 
contacts that were “armchair copy.” This 
small but able little transceiver became the 
perfect tranquilizer after a demanding day 

at the Lab.

Manufacturer: YouKits, 1736 Arborwood 
Dr, Oshawa, ON L1K 0R6, Canada; www.
youkits.com. Distributed in the US by Vi-
broplex, 1001 N Broadway St, Knoxville, 
TN 37917; tel 865-309-5073; www.vibro-
plex.com.

Reviewed by Joel R. Hallas, W1ZR
QST Contributing Editor
w1zr@arrl.org

The AntLion Audio ModMic mi-
crophone is one of those products 
that makes you wonder why there 
aren’t more of them on the market. 
This mini boom mic is designed to 
attach to your existing headphones, 
making them into a transmit-re-
ceive headset. While some head-
phone manufacturers have offered 
companion attachable mics, this 
one can be attached to almost any 
headphone model. If you have 
headphones you like, you won’t 
need to give them up to have the 
operational benefits of a headset.

Two versions of the ModMic are available, 
one with a MUTE switch and one without 
(“muteless”). The MUTE switch version in-
cludes an in-line switch near the mic end of 
its cable that could be handy, especially if 
you use VOX (voice operated transmit) and 
tend to talk to yourself while scanning the 
bands, or if you have noisy pets or family. 

Either version comes in a handy carrying 
case that contains the mic on its boom, a 
magnetic post that holds the boom, and 
two base clasps with an adhesive pad to be 
placed on your headphones (one is a spare). 
Also included is an alcohol pad to clean the 
mounting location and a foam windscreen. 

What’s neat is that the base clasp stays on 
your headphones, even if you remove the 
mic to operate CW or digital modes or 
to move it to another pair of headphones. 
You can buy more of the tiny base clasps if 
needed. The mic swivels in 90° increments 
so that it could be moved out of the way if 
you don’t want to remove it.

Hooking It Up
One side of the instruction sheet included 
with the mic has some sketches that show 

AntLion Audio ModMic Headset 

Figure 8 — The AntLion ModMic attached to a pair of 
lightweight Koss headphones that I use for travel and for my 
sailboat mobile setup. 

Figure 9 — The headphones with the mic 
removed. As shown, the base clasp does not 
interfere with normal headphone operation.

Bottom Line
The AntLion ModMic provides addi-

tional flexibility for those who love their 
headphones and also have a need for 
headset microphone functionality. 


