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See the Digital 
Edition of QST 
for a video 
overview of the 
Icom ID-5100A 
dual band VHF/
UHF FM 
transceiver.

it to others participating in the QSO. I tried 
both methods and the audio quality seemed 
good. The receiver’s audio output was more 
than adequate, with little distortion at the 
highest volumes.

Memory Channels and Operation
The transceiver has 500 regular memory 
channels, 50 scan edge channels (25 pairs) 
and 4 call channels. Also, 26 memory 
banks, A to Z, can be used to store groups 
of operating channels, and so on. Up to 100 
channels can be assigned to a bank.

I programmed memory channels using the 
RT Systems (Broomfield, Colorado) soft-
ware and cable. You can have memories 
uploaded and in use within minutes. Don’t 
forget the important first step of download-
ing the existing radio settings and memories 
first, before you send your own file to the 
radio — you will lose a lot of existing data, 
such as the large D-STAR repeater list pre-
programmed into the radio by the factory! 

But, Wait, there’s More, Much More
The radio comes with two manuals as I’ve 
already noted: The Basic Manual is 90 
pages, and the Full Manual is a whopping 
352 pages. Hence, there is no way to cover 
every aspect of this radio in a short review. 
I have attempted to concentrate on the new 
functions and to give the potential buyer a 
feel for whether or not this radio would be 
a good choice as a first D-STAR radio or an 
upgrade. The functions are extensive.

Wish List
At home, I always mount my radios to the 

desktop, and no mounting bracket was sup-
plied with the ID-5100A. The bracket for 
the main unit is available on-line for about 
$35, and there are a couple of options for 
the control head. That’s a small complaint. 
Also, I would like to see a video display 
output for monitoring the radio screen on a 
larger outboard display. That would be use-
ful in an EOC or field operations center for 
the benefit of a larger audience.

These are rather insignificant complaints. 
Overall I found that the radio is designed 
and programmed exceptionally well for 
user functionality and efficiency. There is 
ample opportunity for experimenting, play-
ing and just plain having fun!

Final Thoughts
Anyone considering the ID-5100A as a 
first D-STAR radio will benefit from a 
good understanding of the D-STAR system 
network, and especially of the four main 

programmable parameters that are at the 
heart of the system. In that subset, the UR-
CALL field, with its myriad commands and 
modes, is the most critical to understanding 
and enjoying the system. So, before charg-
ing ahead with a new D-STAR radio, locate 
a good source of information (there is a 
plethora on the Internet) and bone up on it 
so you’ll be able to enjoy this radio out of 
the box.

In closing, I’d like to thank Mike Lee, 
AA6ML, and the Northeast Florida  
D-STAR Repeater Network for their sup-
port for the system here in this region, and 
especially the KJ4RYH D-STAR repeater/
gateway, which I used extensively during 
this review and for just plain having fun!

Manufacturer: Icom America, 12421 Wil-
lows Road NE, Kirkland, WA 98034; tel 
800- 872-4266; fax: 425-454-1509; www.
icomamerica.com.

Reviewed by Bob Allison, WB1GCM
ARRL Senior Test Engineer
wb1gcm@arrl.org

Most of us are familiar with the commu-
nication range of VHF/UHF FM handheld 
transceivers. Depending on terrain, VHF/
UHF handhelds can have a range of up 
to 100 miles (sometimes more), thanks to 
repeaters. Simplex operation, however, can 
have a limited range of only a few miles. 
Greater distances can be achieved by using 
a small Yagi antenna, for example, and 
many amateurs enjoy mountaintopping 
using this combination. 

YouKits TJ2B Handheld HF Transceiver

Bottom Line
The YouKits TJ2B handheld SSB 

QRP transceiver covers 60, 40, and  
20 meters. When signals are strong, 
you can attach a short loaded whip and 
make contacts while walking and talk-
ing, but you’ll have better results with a 
larger antenna.

longer wavelengths where antennas tend 
to be large. Large antennas limit mobil-
ity, while smaller, specialized HF anten-
nas have their own challenge of limited 
efficiency. 

HF handhelds are not too common, but I 
operated a 40 meter handheld transceiver 
during a previous Product Review.1 Using 
a small magnetic loop antenna, I had 
limited success walking and talking and 
wished for a handheld with other bands. 

1Notes appear on page 00.

Using the ionosphere as a reflector, an HF 
handheld transceiver has a potential range 
of a thousand miles or more, but has the 
inherent problem of operating at much 
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Table 2 
YouKits TJ2B, serial number N/A 

Manufacturer’s Specifications Measured in the ARRL Lab

Frequency coverage: Receive, 3 – 18.2 MHz; Receive, 3.0 – 18.168 MHz; transmit, 
   transmit, 60, 40, 20 meter amateur bands.    5.33 – 5.4035, 7 – 7.3, 14 – 14.35 MHz.

Power requirement: 10.5 – 12.5 V dc. At 12 V dc: transmit, 915 mA (typical); 
    receive, 300 mA.

Modes of operation: LSB, USB, CW (receive only). As specified.

Receiver Receiver Dynamic Testing

Sensitivity: 0.3 µV (–117 dBm). Noise floor (MDS), SSB mode: 5.3 MHz,
    –118 dBm; 7.2 MHz, –111 dBm 
    14.2 MHz, –110 dBm.

ARRL Lab Two-Tone IMD Testing*
   Measured Measured  Calculated  
 Band Spacing Input Level IMD Level IMD DR IP3
 14 MHz 20 kHz –46 dBm –110 dBm 64 dB –14 dBm 
   –40 dBm   –97 dBm  –12 dBm 

 14 MHz 5 kHz –46 dBm –110 dBm 64 dB –14 dBm 
   –40 dBm   –97 dBm  –12 dBm

Second-order intercept point: Not specified. 14 MHz, +27 dBm.

IF/audio response: Not specified. Range at –6 dB points: 
    CW: 370-2305 Hz (1935 Hz) 
    USB: 371-2415 Hz (2044 Hz) 
    LSB: 370-2305 Hz (1935 Hz).

IF and image rejection: Not specified.  IF rejection: 7 MHz, 77 dB, 14 MHz, 83 dB 
    (IF = 9 MHz). Image rejection,  
    52 dB (typ).

Transmitter Transmitter Dynamic Testing

Power output: 5 W. At 12 V dc: 5.3 MHz, 4.4 W; 7.2 MHz,  
    2.3 W; 14.2 MHz, 1.4 W PEP.**

Spurious-signal and harmonic suppression: 5.3 MHz, 43 dB; 7.2 MHz, 61 dB;  
   Not specified.    14.2 MHz, 45 dB. Complies with  
    FCC emission standards.

SSB carrier suppression: Not specified. USB, 59 dB; LSB, 53 dB.

Undesired sideband suppression: 80 dB. USB, 36 dB; LSB, 47 dB.

Third-order intermodulation distortion (IMD): 3rd/5th/7th/9th order: 
   Not specified.    5.3 MHz, –26/–39/–48/–47 dBc; 
    7.2 MHz, –20/–37/–42/–44 dBc;  
    14.2 MHz, –22/–41/–41/–50 dBc.

Transmit-receive turn-around time (PTT release  S-9 signal, 18 ms. 
   to 50% audio output): Not specified.

Receive-transmit turn-around time (tx delay): 7 ms. 
   Not specified.

Size (height, width, depth): 8.5 × 2.8 × 1.5 inches, including protrusions. Weight, 1.3 lb 
   (with internal battery).

Price: $329 assembled and tested.
*Second-order intercept points were determined using S5 reference.
**RF power output was typically 200 mW lower with 10.5 V dc battery voltage.

My wish was eventually granted with the 
arrival of a YouKits TJ2B at the ARRL 
Laboratory. 

Overview
The Youkits TJ2B is a fully functional SSB 
(only) handheld transceiver that transmits 
on the 60, 40 and 20 meter amateur bands 
and receives from 3 to 18.2 MHz. RF 
power output is less than 5 W on all bands. 
Power is provided by an internal 1400 
mAh lithium-ion battery (included), or an 
external 12 V dc source. The TJ2B has a 
built in condenser microphone and speaker. 
The case is made of solid steel, with the 
total package weighing about 1.5 pounds. 
My TJ2B came with a rather snug fitting 
simulated canvas carrying case, an external 
hand microphone, a wall charger and a dc 
power cord (Figure 1). YouKits has offered 
the TJ2B as a kit, but we purchased an as-
sembled unit for the review.

A Closer Look
A first glance, the TJ2B is a plain look-
ing black box with white lettering. The 
for controls. The front panel has a 3⁄16 by 13⁄8 

inch, two line, LCD with a green backlight. 
The backlight is rather dim, but sufficient 
for low light environments. The backlight 
cannot be turned off. In direct sunlight, the 
display is very easy to read. Below the dis-
play are four momentary pushbuttons. The 

MOD pushbutton is for changing modes — 
CW (receive only), LSB and USB. The A/B 
button is the VFO A/B control. Though the 
TJ2B has two VFOs, there is no provision 
for split operation. The V/M button is for 
toggling between VFO mode and memory 
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mode. When in memory mode, rotating 
the TUNE knob selects various memory 
channels previously stored in the memory. 
The MEM pushbutton is for memory stor-
age. Dial to the desired frequency in either 
VFO, then press the MEM button. Rotate the 
TUNE knob to the desired memory channel. 
Store the frequency by pressing MEM again. 
There are a total of 40 memory channels. 

A little more than halfway down, on the 
left side of the front panel is the speaker. Its 
slotted opening is rather small, only about 
5⁄8 inch square. 

On the left side of the case (Figure 2) is a 
three position power switch labeled EXT, 
OFF, BATT. Beware: this switch inadver-
tently moves downward to the BATT posi-
tion, turning the transceiver on, when the 
TJ2B is removed from the supplied (snug) 
carrying case. Below this switch is the 
CHG (charging) jack. The supplied wall 
mounted charger has an LED that glows 

Figure 1 — Accessories that came with the YouKits TJ2B.

Figure 2 — The power switch, PTT switch, charging jack and headphone jack are 
arranged along one side of the case.

red when charging and green when the 
internal battery is fully charged. Below the 
charging jack is a 1⁄8 inch stereo PH (head-
phone) jack and the push-to-talk button.

The TJ2B uses a sturdy BNC connector 
for an antenna (no antenna is supplied). 
Also located at the top of the case is an 
external microphone jack, the AF GAIN 
control and the TUNE control. The TUNE 
control also has a momentary switch that, 
when pressed downward, allows the user  
to select of tuning step per detent in 1 Hz, 
10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz or 
1 MHz increments.

The right side of the case has slotted 5⁄8 inch 
square opening for ventilation. I felt some 
warmth at that spot after the unit had been 
on for a while. Below the vent is the exter-
nal dc input jack. Because of the open vent 
and exposed jacks, the TJ2B should not 
be operated in the rain and protected from 
condensation. 

Laboratory Testing
The sensitivity of the YouKits TJ2B is ad-
equate for QRP operation. On 20 meters, 
the noise floor was at the –110 dBm level. 
Though not as sensitive as most mobile 
or tabletop HF transceivers, it is sensitive 
enough to hear the moderate to strong sta-
tions that typically can be contacted with 
QRP power. Other receiver performances 
are not as good as most other HF receivers, 
but are adequate for the type of operation 
that this handheld transceiver is intended 
for: portable or temporary operation, using 
a simple antenna with little, zero, or nega-
tive gain compared to a dipole. Though we 
measured The TJ2B’s RF output at less 
than its specified 5 W, it’s still plenty for 
making contacts, as I will later explain. 
Transmit IMD (intermodulation distor-
tion) measured worse than typical HF 
transceivers, but on-air tests with a nearby 
receiver indicated only a hint of distortion, 
by ear, while speaking into the built in 
microphone. 

The Fun Part
At home, my antenna farm is rather mod-
est. I mostly use an inverted L antenna 
for the low bands and an elevated vertical 
antenna for 20, 15, and 10 meters (three 
radials per band, up 25 feet). I especially 
like the vertical, since I can run coax di-
rectly to it from my backyard garden shed. 
Many evenings were spent inside, operating 
TJ2B with a dim overhead incandescent 
bulb and a paper log. Even though this unit 
was measured with only 1.4 W PEP RF 
output power on 20 meters, I was able to 
contact nearly all the moderate to strong 
DX stations heard from Europe and South 
America when conditions were good. One 
of my best moments on 20 meters was 
breaking a large pileup of stations call-
ing W1AW/Ø, in Nebraska. Operator Joe 
Eisenberg, KØNEB, picked me out of the 
din and was pleased to hear my QRP power 
among the kilowatts.

The inverted L worked very well on 40 me-
ters, where usually I could talk to every sta-
tion that came loudly through the speaker. 
Most operators contacted did not believe I 
was running 2.3 W PEP. I worked a friend 
on 60 meters, just to make sure all was OK 
there. A reminder: exercise care to tune to 
the correct 60 meter channel frequency.

I was also able to chat with a few stateside 
operators who had a bit more time for ques-
tions, such as, “How is my audio quality?” 
When asked, the response was always, 
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the TJ2B/whip antenna combination on 
the Sunday of the event (Figure 4). I com-
pleted six contacts on 20 meters; all were 
short skip of 400 miles distance or so. On 
40 meters, I could hear several stations that 
were within 200 miles, but not one could 
hear me well enough to make a complete 
Sweepstakes contact. It was a bone chill-
ing experience, with the temperature in the 
upper 30s and no mid-day sunshine to give 
us a glimpse of warmth. After one hour of 
operating, we agreed it would be better to 
operate the TJ2B on Field Day in June than 
during November Sweeps in Connecticut. 

Later, in the afternoon of that day, we met 
up with QST Product Review Editor, Mark 
Wilson, K1RO, on 40 meters. Mark’s sig-
nal was exceptionally strong with my home 
station equipment, so I thought it was time 
to try the TJ2B/whip combination once 
more. I dashed out to the front yard in my 
socks and was rewarded with a report of  
3 by 3 — weak, but audible and enough to 
make the 104 mile sky-wave trip.

Critique 
There were no show stoppers for me while 
testing or using the TJ2B. However, some 
operating features could be a bit better. The 
tuning step feature is backward. Each time 
the tuning knob is pressed downward, the 
tuning step increases. I like to tune with 1 
kHz per knob click and then use a slower 
tuning rate as I approach a signal. This 
technique allows me to find the strongest 
stations on the band, quickly. I spent a lot 
of time pressing the tuning knob, cycling 
through 10 kHz, 100 kHz, 1 MHz and 1 Hz 
tuning rate steps in order to get to 10 Hz or 
100 Hz tuning steps. 

There is a loud pop from the speaker 
when transitioning from transmit to re-
ceive. While the pop is annoying from the 
speaker, it’s rather painful while wearing 

Figure 3 — MFJ’s 
1840T (40 meters) and 
1820T (20 meters).single 
band telescoping whip 
antennas both collapse 
to just over 10 inches for 
easy transportation.

Figure 4 — Kathy Allison, KA1RWY while listening on 20 meters 
during the ARRL Phone Sweepstakes on a cold November day.

“good.” I found that it was best to speak 
directly in front of the internal microphone, 
three to four inches away. Audio out of the 
small speaker is clear and loud enough to 
do the job, except in locations with high 
background noise. 

The internal battery held up well. Typically 
I operated in three hour intervals and would 
then charge it after each session. With the 
supplied 1400 mAH battery and measured 
current consumption, I would guess operat-
ing time would be about four hours, maybe 
a bit less, depending on transmission time.

Portable
The TJ2B certainly worked with my full 
sized antennas, but my antennas are not 
designed for walking and talking. I decided 
to try a telescoping whip antenna from 
MFJ. These antennas are designed for use 
on single HF amateur bands, and I pur-
chased the MFJ-1840T for 40 meters and 
the MFJ-1820T for 20 meters (Figure 3). 
Each antenna is 53 inches long when fully 
extended and collapses to slightly over 10 
inches, for convenient storage. 

Whip antennas do not work effectively 
without a counterpoise. I confirmed this 
by placing each whip antenna, one at a 
time, atop of our Lab’s MFJ-259B antenna 
analyzer. Like the TJ2B, the MFJ-259B 
has a metal case. A reasonable dip in SWR 
on the desired amateur band can only 

be achieved when both hands are firmly 
grasping the 259B’s metal case. With a 
whip on the TJ2B, I found that I needed to 
grasp the metal case with both hands for 
the lowest SWR and for best reception. In 
this case, my body acts as the counterpoise. 
When placed on a table, alone, received 
signals drop considerably. For fixed porta-
ble operation, a quarter wave counterpoise 
wire will help to negate this effect but it’s 
not practical to trail a long piece of wire 
while walking. 

I tested the TJ2B with the MFJ whips in 
the ARRL Phone Sweepstakes contest, an 
event that certainly gives anyone the op-
portunity to make contacts, even with low 
power and a compromise antenna. My wife 
Kathy, KA1RWY (an ARRL staff mem-
ber), accompanied me while I operated 

See the Digital 
Edition of QST 
for a video 
overview of the 
YouKits TJ2B 
Handheld HF 
transceiver.
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PTT connection provided. If you use VOX 
rather than PTT, the switch does not need 
to be depressed for the audio to pass 
through. The external PTT will likely be 
your favorite if you use a boom arrange-
ment, while the on-mic PTT works well on 
a desk stand or if you choose to slip the mic 
from its friction-mount clip and use it as a 
hand mic — there’s a lot of flexibility here.

How’s It Play?
My usual base station desk mic is built 
around a Heil HC-5 element. This provides 
a crisp presence with a tonal boost that 
suits my voice and sounds good both in 
my monitor and to distant stations with-

out additional equalization, although 
that can make it even better for some 
users. The HC-5, and its DX and con-
test oriented brother, the HC-4, go 
back to the days before audio equaliza-
tion was commonly available in many 
radios. As with the later HC-6 that we 
discussed in the Product Review of the 
Heil Pro Set Elite Headset, the HM-12 

provides a flat broadcast style response 
(the HM-12 specified at 80 – 14,000 Hz) 

that begs for processing to obtain whatever 
response that is needed for your voice and 
the characteristics needed for your operat-
ing style.3 

The specifications note that a front facing 
cardioid pattern is provided with 35 dB of 
attenuation from the rear. While we can’t 
measure this, it is worth noting that this fea-
ture helps avoid transmitting radio fan noise 
as well as making the setup of anti-VOX 
less critical, depending on speaker location.

Fortunately, the Heil Sound website pro-
vides recommended starting points for 

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

The HM-12 is a new addition to the Heil 
Sound line of Amateur Radio base station 
microphones. It shares the form factor of 
the earlier Goldline microphone series, 
with the Gold Elite and GMV mod-
els still offered by Heil.2 Unlike the 
Goldline mics, the HM-12 includes 
a single wide-range dynamic ele-
ment, and has a black rather than gold 
windscreen. 

Included with the HM-12 is a foam wind-
screen that can be slipped over the metal 
windscreen that surrounds the element and 
a clip type adapter that can be attached 
to the usual mic stand with 5⁄8 inch by 27 
threads. No cable is provided, but the rear 
end of the mic includes a 4-pin XLR con-
nector designed to mate with Heil’s CC-1 
connecting cables, available to match most 
transceivers. Remarkably, at this writing, 
this high quality microphone is the least 
expensive of those in Heil’s lineup.

Hooking It Up
Using their online adapter selector, I or-
dered a Heil CC-1-K cable to mate with the 
front panel 8-pin round MIC connector on 
my Elecraft K3 transceiver. The cable also 
includes a 1⁄4 inch in-line jack that can be 
used with a foot or hand push-to-talk (PTT) 
switch. There were no issues about connec-
tions and everything worked fine out of the 
box(es). 

Unlike some studio-style mics, the HM-12 
includes a PTT push button on the mic 
barrel (see photo). This works fine and 
can be used in parallel with the external 

headphones, so I do not recommend head-
phone operation. 

Current consumption of 300 mA while 
receiving is a bit high for the TJ2B’s 1400 
mAH internal battery. While I’m sure I 
could get a spare battery, you have to re-
move four small Phillips head screws in 
order to change it. The screws can easily 
be lost in the field. Finally, my unit did not 
attain its specified power output. While I 
enjoyed many hours of fun and amazement, 

having an extra 3 dB of power on 20 meters 
would have been helpful when using the 
whip antenna. 

Conclusion
The YouKits TJ2B is a usable 60, 40, and 
20 meter SSB QRP transceiver for fixed 
or portable operation, provided the opera-
tor has an adequate antenna system and an 
understanding of HF propagation. The 
TJ2B will walk and talk on 20 meters, when 
propagation is good. Operation on 40 and 

60 meters really needs a bigger antenna 
than the typical portable whip. A favorable 
environment, such as operation at the shore 
of an ocean, may give better results than in 
rocky woods. With this reasonable expecta-
tion and patience, the user will enjoy this 
handheld transceiver that has the potential 
to span thousands of miles.

Manufacturer: YouKits, 1736 Arborwood 
Dr, Oshawa, ON L1K 0R6, Canada; tel 
647-205-2808; www.youkits.com.

Heil HM-12 Base Station Microphone

Bottom Line
The Heil Sound HM-21 brings 

a professional grade base station 
microphone to Amateur Radio at 
an affordable price. The micro-
phone element has the range 
required to allow use of your audio 
equalizer to make you sound the 
way you want.


