Product Review and Short Takes from QST Magazine

April 2008
Product Reviews:

Elecraft K3 HF/6 Meter Transceiver
Kenwood TH-D7A(G) Dual Band Handheld

Short Takes:

TigerTronics SignaLink USB Interface

Copyright © 2006 by the American Radio Relay League Inc. All rights reserved.



PRODUCT REVIEW

First Look: Elecraft K3
HF/6 Meter Transceiver

L ERECHal

Reviewed by Bruce Prior, N7RR
ARRL Technical Advisor

Elecraft entered the market with the
K2, a rather good multiband low power
(QRP) transceiver kit with a well-regarded
receiver.! Over time, with options the K2
developed into a 100 W SSB/CW radio with
digital signal processing (DSP).2

Ideas about further improvements even-
tually outgrew the K2 box, so the folks at
Elecraft decided to go back to the drawing
board. The result is the K3, a software-
defined radio with sophisticated DSP, great
receiver performance, and a wide range
of features and options in a handsome and
ergonomically well-executed, but traditional-
looking package.

Unlike the K2, the K3 is not a kit of
parts. It comes either factory assembled or
as a solderless kit of fully tested and aligned
modules. Festooned with surface mounted
parts, in traditional kit form the K3 would be
impractical for most amateurs to build.

With a huge selection of options, K3
configurations range from about $1400 for
a basic K3/10 (10 W) radio in kit form to
well over $4000 for a K3/100 (100 W), fac-

L. Wolfgang, WR1B, “Elecraft K2 HF Trans-
ceiver Kit,” Product Review, QST, Mar 2000,
pp 69-74. QST Product Reviews are available
on the Web at www.arrl.org/members-only/
prodrev/.

2. Wolfgang, WR1B, “Elecraft KPA100: A 100 W
Upgrade for Your Elecraft K2 HF Transceiver,”
Product Review, QST, Feb 2004, pp 76-80.
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tory assembled with all the options. Check
out Elecraft’s Web site (www.elecraft.com)
for full details of the many options and con-
figurations available. With the wide range of
possibilities, the QST staff decided to review
two separate K3 transceivers: a bare-bones
modular kit and an as-complete-as-possible
factory assembled version.

This review spotlights the basic K3/10 kit
with an overview of the kit building process,
adescription of the features and a somewhat
abbreviated battery of ARRL Lab tests.
Later this year we’ll take a closer look at an
assembled K3/100 loaded up with options
(some are not yet available) and with more
mature firmware, and perform additional
ARRL Lab testing.

The Basic K3/10: A QRP Super-Rig

Selling for $1399.95 in modular kit form
($1599.95 assembled), the K3/10 probably
represents the current summit of QRP level
transceivers. The basic K3/10 transmits and
receives CW, SSB and data modes on all ama-
teur bands from 1.8 through 54 MHz at the
10 W power level. Adding AM and FM
operation requires just two optional filters.
Except for the transmitter power, it’s the
same radio as the K3/100. Any K3 options
can be added to the K3/10 model, and it’s
easily upgraded to 100 W any time you
want. Assemble the built and tested modules
and you end up with a K3/10 identical to the
factory assembled version. No soldering is
required.

Summary

Key Measurements
139
i

Mw 140

20 kHz Blocking Gain Compression (dB)

um 140

2 kHz Blocking Gain Compression (dB)

I3 .
50 103 110

20 kHz 3rd-Order Dynamic Range (dB)

w L e
50

102 119
2 kHz 3rd-Order Dynamic Range (dB)

N e

-40 +26 +35
20 kHz 3rd-Order Intercept (dBm)

B o

-40 +26 435
2 kHz 3rd-Order Intercept (dBm)

% B P
50 22 10

Tx-Rx Turnaround Time (ms)

s

139

-

7

Transmit 3rd-Order IMD (dB) e
19 F ‘
-53

k-ZO -70

Transmit 9th-order IMD (dB)
pr029

80 M

v ZQM

Key:

Dynamic range and intercept
values with preamp off.

Intercept values were determined
using —97 dBm references.

Bottom Line

Elecraft's K3/10 modular kit is easy
and enjoyable to assemble. Once built,
you're rewarded with a feature-laden
transceiver with receiver performance
rivaling the best available at any price.
You can customize your radio with a
wide range of options at any time as your
interests and needs change.

Mark J. Wilson, KIRO ¢ Product Review Editor

¢ Kkiro@arrl.org
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I’m an enthusiastic kit builder who has
a well-deserved reputation in the Pacific
Northwest QRP Group as “Dr Klutz.” If
anybody can figure out how to flub a kit
assembly, I'm that person. It turned out
that the K3 module kit is Bruce-proof.
Well, almost.

Taking over the dining room table, I as-
sembled the bare-bones K3, serial number
158, in about 11 hours on a brand new
static-dissipating work mat. The egg carton
I used to sort the K3 hardware only had 12
compartments. Monday morning quarter-
backing tells me that I should have used an
18 compartment carton. Using 12 compart-
ments, | sorted screws by type, but not by
size. When I was very close to finishing the
kit, I was short three Y4 inch black pan-head
screws to attach three transistors for heat
sinking. I apparently had used some %4 inch
screws where ¥is inch ones had been speci-
fied. Luckily, Elecraft had supplied extra
Y% inch zinc pan-head screws, so I could
complete the assembly. Later, Elecraft sent
replacements for the screws I “lost.”

Building this modular kit with help from
its lavishly-illustrated K3 Assembly Manual
(available as a PDF download from the
Elecraft Web site) seemed almost too easy.
The only moderately challenging stage was
fitting the front panel circuit board assembly
to the main RF board. It took me about five
minutes of fiddling before they fit neatly
together.

I would recommend building the kit to
anybody who is physically able. It gave me
an appreciation for the superb engineer-
ing that has gone into the K3, something I
wouldn’t have experienced with the factory-
assembled version. Once completed, I was
amazed how much space was left in the
box. Some of that space is reserved for the
100 W amplifier, antenna tuner and subre-
ceiver options, but even with those installed
there will still be plenty of space available
for further hardware enhancements.

Did it work? Well, not quite at first. I plan
to eventually install an FM roofing filter in
slot 1, so I put an optional 6 kHz filter in slot
2 and the standard 2.7 kHz filter in slot 3.
It turns out that the K3 defaults to expect a
filter in slot 1. After enabling the appropriate
filter parameters in the CONFIG menu, the
K3 sang happily.

The Elecraft K3 Utility is available to
update the transceiver to the latest firm-
ware versions within a few minutes. It’s
a good idea to check Elecraft’s Web site
after assembly to see if there is a newer
version available. The K3 can be connected
to a computer via a USB-to-serial cable,
available as an option from Elecraft, or by
an ordinary serial-to-serial cable, and the
software can then be instructed to search
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Table 1

Elecraft K3/10, serial number 00158

Manufacturer’s Specifications
Frequency coverage: Receive, 0.5-30, 48-
54 MHz;* transmit, 1.8-2, 3.5-4, 5.3305,
5.3465, 5.3665, 5.3715, 5.4035, 7-7.3,
10.1-10.15, 14-14.35, 18.068-18.168,
21-21.45, 24.89-24.99, 28-29.7, 50-54 MHz.

Power requirement: 11-15V dc (13.8 nom.);
receive, 0.9 A (signal present);
transmit, 4 A (10 W out).

Modes of operation: SSB, CW, AM, FM,
PSK31, FSK, AFSK.**

Receiver

CW sensitivity, 500 Hz bandwidth: —136 dBm
(preamp on)

Noise figure: Not specified.
Blocking gain compression: 140 dB typical.

Reciprocal Mixing (500 Hz BW): Not specified.

Two-Tone IMD Testing
Band/Preamp
14 MHz/Off

Spacing
20 kHz

Input level
—27 dBm
—15dBm

0 dBm

14 MHz/On

20 kHz —38 dBm

—23 dBm

14 MHz/Off 5 kHz —28 dBm
—15 dBm
0 dBm
14 MHz/Off 2 kHz —28 dBm
-15dBm
0 dBm
50 MHz/Off

20 kHz —28 dBm

—14 dBm

Measured in the ARRL Lab
Receive and transmit, as specified.

Receive, 0.91 A; transmit, 3.1 A;
tested at 13.8 V dc. Operation confirmed
at11V.

As specified.

Receiver Dynamic Testing
Noise Floor (MDS), 400 Hz bandwidth:t

Preamp Off On
14 MHz -130 —137 dBm
50 MHz -128 —-135 dBm

14 MHz, preamp off/on: 18/11 dB.
Gain compression, 500 Hz bandwidth:

20 kHz offset 5/2 kHz offset
Preamp off/on Preamp off
14 MHz 139/134 dB 139/139 dB
50 MHz 135/135 dB 134/132 dB
20/5/2 kHz offset: —116/—106/-95 dBc.
Measured Measured Calculated
IMD level IMD DR IP3
—-130 dBm 103 dB +25 dBm
—97 dBm +26 dBm
—52 dBm +26 dBm
—-137 dBm 99 dB +12 dBm
—-97 dBm +14 dBm
—-130 dBm 102 dB +23 dBm
—97 dBm +26 dBm
—52 dBm +26 dBm
—-130 dBm 102 dB +23 dBm
—97 dBm +26 dBm
—52 dBm +26 dBm
—128 dBm 100 dB +22 dBm
—97 dBm +27 dBm

for new K3 upgrades periodically.
The K3 Driver’s Seat

The basic features of the K3 are simple to
learn. The three-page Quick-Start Guide in
the K3 Owner’s Manual gets the ball rolling
in short order. This feature-rich radio has
much more to offer beyond simple receiving
and transmitting, however. As with operat-
ing a high-performance automobile, these
nuanced features take more time to learn.
The Basic Operations section gives a lot of
detail in 10 pages. The Advanced Operating
Features section takes up an additional seven
pages. Menu-accessed functions require
more than five densely packed pages. Since
much of the functionality of the K3 is driven
by firmware, the list of features will surely
grow and change. Consider this a snapshot
of a moving target.

Combating Noise and Interference
Perhaps the single most powerful facility

of the K3 is a wide range of interference and
noise fighting aids. A classic problem in
non-channelized Amateur Radio operation
is to dig out a weak signal with one or more
strong signals lurking nearby, and the K3
employs several tools to help with this.

Roofing Filters

The K3 provides for selectable roofing
filters at the first IF to limit the off-frequency
signals getting into the receiver — too many
strong undesired signals may overload am-
plifier and mixer stages, causing internally
generated spurious signals that reduce re-
ceiver performance. Note that the roofing
filter’s job is only to protect the rest of the
receiver, and that the operating bandwidth
filtering is performed by the DSP.

The basic K3 is equipped with a 5 pole
2.7-kHz roofing filter that can be changed
to an 8 pole 2.8-kHz unit at time of order.
Other 8 pole roofing filters are available for
6,2.1, 1.8 and 1 kHz, as well as 400 Hz and



Receiver
Second-order intercept: Not specified.

S-meter sensitivity: S9, 50 uV (adjustable).

Audio output power: 2.5 W into 4 Q at
10% THD.

IF/audio response: Not specified.

Spurious and image rejection: 70 dB.

Transmitter

Power output: 1.8-14 MHz, 10 W;
18-54 MHz, 10 W (CW, FM), 8 W (SSB);
AM not specified.

Spurious and harmonic suppression:
HF, 50 dB; VHF, 60 dB.

Third-order intermodulation distortion (IMD)
products: Not specified. (at 8 W)

CW keyer speed range: Not specified.
CW keying characteristics: Not specified.

Transmit-receive turnaround time (PTT release
to 50% audio output): Not specified.

Composite transmitted noise: Not specified.

Receiver Dynamic Testing
Preamp off/on: +79/+79 dBm.

S9 signal at 14.2 MHz: preamp off,
50 puV; preamp on, 14 uV.

2.8 W at 10% THD into 4 Q.

Range at —6 dB points, (bandwidth):
CW (400 Hz): 455-840 Hz (385 Hz),*
Equivalent Rectangular BW: 364 Hz;
USB: 306-2827 Hz (2521 Hz);

LSB: 373-2898 Hz (2592 Hz);
AM: 202-2802 Hz (2600 Hz).

First IF rejection, 14 MHz, 98 dB;
50 MHz, 96 dB; image rejection,
14 MHz, 109 dB; 50 MHz, 71 dB.

Transmitter Dynamic Testing
HF: CW, SSB, typically 12 W high,

<1 W low; 50 MHz: CW, SSB, typically
8 W high, <1 W low.

HF, 50 dB; VHF, 61 dB.
Meets FCC requirements.

3rd/5th/7th/9th order (worst case band):
HF, —27/-40/-47/-53 dB PEP;
VHF, —28/-43/-47/-50 dB PEP.

8 to 65 WPM.
See Figures 1 and 2.

S9 signal, 22 ms (SYNC DATA mode).
Unit is suitable for use on AMTOR.

See Figure 3.

Size (height, width, depth): 4.0 x 10.7 x 11.8 inches; weight, 6 pounds (8.5 pounds for the
100 W version, all options installed, not including power supply or external accessories).

Price: K3/10 kit version, $1399.95 ($1599.95 assembled); KFL3A-6K 8-pole, 6 kHz roofing
filter, $120; KFL3A-400 8-pole, 400 Hz kHz roofing filter, $120.

*Reduced sensitivity around the 8.215 MHz IF. The optional KBPF3 bandpass filter is required

for full general coverage receive.
**FM and AM require optional IF filters.

tThe optional KFL3A-400 8-pole, 400 Hz roofing filter was used for optimum performance.
The noise figure is approximately 1 dB less than the 500 Hz filter.

*Varies with pitch control setting.

250 Hz. The 6 kHz filter is required for AM
transmission. A wider 8 pole FM-bandwidth
filter was not yet available at press time.
Other 5 pole roofing filters are available for
500 Hz and 200 Hz.

There are five filter slots available on
the main RF board and another five can be
used on the forthcoming KRX3 subreceiver.
Once again, you don’t need a narrow roofing
filter to operate at narrow bandwidths (say
500 Hz) in CW or data modes — bandwidth
filtering is provided by the DSP. But install-
ing one will improve dynamic range at very
close signal spacings. Unless you plan to
use the radio in demanding environments
with lots of strong signals on adjacent fre-
quencies, you may not need anything more
than the stock 2.7 kHz unit. I’ve ordered the
6 kHz and FM bandwidth filters to be able
to operate AM and FM, but am not adding
any more for now.

The ARRL Lab added an 8 pole 400-Hz
roofing filter for testing. As shown in Table 1,

the results are impressive. Overall receiver
performance is right up there with the best
radios the Lab has ever measured, and this
is the first receiver we’ve tested with better
than 100 dB IMD dynamic range at the
closer signal spacings.

Bandwidth and Shift Filtering

DSP bandwidth and shift filtering are
coordinated automatically with whatever
suite of roofing filters is installed. There are
four kinds of filtering: bandwidth and shift
for CW and phone, dual passband for CW,
and dual-tone for RTTY.

The K3 DSP bandwidth filter can be ad-
justed as narrow as 50 Hz and it still sounds
fine without ringing — a remarkable accom-
plishment. A special dual passband filter
designed for CW combines a steep-skirted
narrow filter focused on the signal of interest
with a broad-skirted variable wide filter that
allows the operator to hear adjacent activity
as well at a lower volume.
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Figure 1 — CW keying waveform for

the Elecraft K3/10 showing the first two
dits in full-break-in (QSK) mode 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 10 W
output on 14.2 MHz.
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Figure 2 — Worst-case spectral display
of the Elecraft K3/10 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 10 W PEP output at 14.2 MHz.
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Figure 3 — Worst-case spectral display of
the Elecraft K3 transmitter output during
composite-noise testing. Power output

is 10 W at 14.2 MHz. The catrrier, off the
left edge of the plot, is not shown. This
plot shows composite transmitted noise
100 Hz to 1 MHz from the carrier.

From April 2008 QST © ARRL



Finally, a dual-tone filter
with its two peaks (for mark and
space tones) is the standard filter
for RTTY operation. The filter
shapes are illustrated graphically
on the display and their values
are displayed momentarily when
they are adjusted.

Notch Filtering

The purpose of notch filtering
is to remove interfering narrow-
band interference such as a car-
rier or CW signal. The K3 has
two different kinds of notch fil-
ters. The manual notch filter is
tunable from 200 to 3920 Hz. It
works in any mode. The auto-
matic notch filter will find and
attenuate a single tone and works
in any voice mode.

Noise Blanker

The K3 includes a rather
traditional 1st IF (8215 kHz)
hardware noise blanker with a wide range
of adjustments when active. It has width set-
tings — narrow, medium and wide — that
determine the width of the offending signal
to be suppressed. Another setting controls
the relative aggressiveness of suppression
in seven steps. As a noise suppressor, the
hardware noise blanker creates holes in the
waveform. This hardware noise blanker is
useful to fight broadband hash originating
from sources such as noisy ac power lines
and motor vehicle ignition systems.

A DSP noise blanker at the 15 kHz IF
also offers a choice of 21 different set-
tings. This system attacks pulse noise by
substituting signal in place of the noise
instead of creating a hole. It’s most effec-
tive against artificial electronic noise from
sources such as a nearby computer.

Noise Reduction

When the automatic gain control (AGC)
is active, a DSP noise reduction (NR) sys-
tem can be employed with 16 different
settings to attenuate the random noise that
is ever-present in the radio spectrum. The
NR system can produce dramatic changes
in the readability of signals in any location
and with any antenna system. Time spent
experimenting with just the right adjustment
for various modes and band conditions is
most worthwhile.

Just among the noise blanker and the
noise reduction systems there are 7056 ac-
tive combinations. Noise control engineer-
ing is complex, and the operator needs to
work with tradeoffs: Heftier noise control is
usually accompanied by increased audio dis-
tortion, so a compromise needs to be found

From April 2008 QST © ARRL

Figure 4 —There’s a lot of room inside the K3/10 for
options and upgrades such as an antenna tuner,
100 W amplifier or second receiver.

that results in better intelligibility and lower
listener fatigue. Once a sweet spot is found,
turning the NR on and off can demonstrate
a dramatic contrast.

RIT and XIT

The usual receive or transmit incre-
mental tuning (RIT/XIT) labels show up
in the display. Changes in the RIT are
shown on the VFO A display and changes
in XIT are indicated momentarily on the
VFO B display. In addition, three LEDs
on the lower-right corner of the front panel
indicate whether the adjustment is lower in
frequency, centered or higher. Another LED
near the PHONES socket lights whenever the
transmit and receive frequencies differ.

Tuning Aids

A long-standing problem with CW and
digital modes has been accurate tuning, and
the K3 has three facilities to help. One is the
SPOT button, which emits sidetone audio
at the correct pitch, allowing the operator
to tune the received signal to match the
sidetone frequency. The second facility is
the CW/data tuning (CWT) button, which
enables a visual tuning display. The incom-
ing signal can then be tuned to coincide with
the CWT pointer.

The third facility is the real winner:
With the CWT circuit enabled, the SPOT
button automatically slides the K3 to join
the frequency of the incoming signal. CW
operators will appreciate the fact that they
can continue copying while the K3 adjusts
the frequency for zero-beat. The same
auto-spot function works with PSK31, but
may require some manual tweaking for fine

frequency adjustment.

RTTY Without a Computer

Standard or reversed 45 baud
RTTY can be decoded on a scroll-
ing K3 display, and the CW
keyer can be used to transmit FSK
RTTY directly from the K3 with
no computer interface required.
Send CW, out comes RTTY. Any
of the eight CW message memo-
ries can be programmed with
RTTY messages.

There is a 5 second pause
before the RTTY transmit diddle
switches off when controlled by
the keyer, giving the operator
some ear-scratching time while
transmitting. A useful prosign IM
can be inserted at the end of trans-
mitted text to switch immediately
to receive mode. A nonprinting
double-dash (BT) prolongs the
diddle time.

Similar receive/transmit facili-
ties are planned for other digital modes such
as PSK31. With or without the optional
100 W amplifier installed, the K3 is said to
be robust enough to allow full power opera-
tion in 100% duty cycle modes.

Visual Morse Decoding

A CW decoding display can be chosen
for both transmitted and received Morse
code. This display is especially useful for
instilling in the CW operator the discipline
of leaving proper spacing between words.
Operators may chose to have the display
operate only while transmitting. This facility
can be set manually for a given code speed
or allowed to float automatically within
presets. Yes, it also allows beginning CW
contesters to read Morse code faster than
their normal skill level.

Tuning

It’s easy to change bands with repeated
presses of the BAND up or down buttons, or
you can jump to any frequency within the
K3 range via direct keypad entry. The large
VFO A knob changes receive and transmit
frequencies simultaneously unless the K3
is in SPLIT mode, in which case the VFO B
knob controls the transmit frequency. If the
RIT or XIT is not active, the RIT/XIT encoder
can be configured to act as a coarse tuner of
VFO A for a very rapid frequency change
(QSY) or for quickly “taking the pulse” of
band conditions.

Audio Equalization

Some operators care a great deal about
receive and transmit audio quality. The K3
features audio equalization adjustments on
receive and transmit. Frequency response can



be custom tailored in eight bands in incre-
ments of 1 dB within the range of +16 dB.
These adjustments help compensate
for variations in speaker/headphone or
microphone frequency responses or the
acoustical characteristics of the operational
environment to faithfully reproduce the
original audio or to enhance intelligibility.
The transmit voice signal audio equalization
quality can be monitored simultaneously in
headphones without transmitting.

Pseudo-Stereophonic Audio

An “Audio Effects” (AFX) mode feeds
received audio to stereophonic earphones or
stereophonic external speakers with a slight
adjustable lag between left and right sides.
The result is a textured listening experience
that I found considerably less fatiguing than
monaural audio, especially during extended
operating sessions. Having discovered the
AFX, I refuse to turn it off. Both phone and
CW listening is much improved, especially
using stereophonic headphones.

Upgrades and Changes

Elecraft has an established reputation
for listening carefully to user feedback and
in many cases responding to that feedback
by making changes in their products. That’s
been the case with the K3, beginning with
the early beta testers and continuing as ra-
dios are delivered and put into use. The K3,
very largely a software-defined radio, was
designed specifically to allow for changes
through firmware, and a number of well
documented updates have appeared on

Elecraft’s Web site.

Some issues have required hardware
changes. Initial ARRL Lab testing revealed
that transmit-receive turnaround time was too
long for AMTOR operation. Elecraft released
a modification that solved this problem and
improved AGC operation. Another change
(a single capacitor) improved the CW keying
waveform and fixed an issue with shorten-
ing of the first transmitted character. These
changes are included in current production
radios. Owners of early radios should contact
Elecraft for more information.

Initial Lab testing also showed worse than
expected transmitter IMD performance. We
measured third order IMD products at about
-23 dB worst case, and Elecraft indicated
that it should be significantly better. We
confirmed this by measuring transmitter
IMD at the low power amplifier output on a
K3/100, and measured the recorded —27 dB
with their new guidline (below). At press
time we were working with Elecraft to lo-
cate the problem in the review K3/10. We’ll
have more on this in the follow-on K3/100
review. For now, Elecraft recommends that
for best SSB transmit IMD performance on
17 meters and higher, set the power output
to 8 W or less.

I do have a short “wish list.”

= The date formats offered so far are US:
MM.DD.YY and EU: DD.MM.YY. The SI
(metric) format could also be added as an
option — SI: YY.MM.DD.

= It would be great if the Elecraft engi-
neers could find a way to allow auto notch to
work on CW, without notching out desired

CW signals. This is probably a tall program-
ming challenge, but something that many
CW operators would appreciate.

= Nitpicking: I'd like to see a heftier
thumbscrew ground post to accommodate
heavier wire. The Anderson PowerPole
system for the high-current dc power input
has a tendency to disconnect with little
force. That’s only a minor irritant in a fixed
installation, but it could become a more
significant problem in a vibration-prone
mobile environment.

= The K3 Owner’s Manual is available
online. The K3 is complex enough and
changes are made often enough that an
updateable index would be helpful. As firm-
ware changes are made over time, perhaps
new or revised items could be color-coded so
that users could scan the revised index and
key in on the most recent changes.

Final Thoughts

Finishing the K3/10 can be your final
destination, and you’ll have a QRP trans-
ceiver rich in features and basic radio per-
formance. Or you can view it as a starting
point, adding a 100 W amplifier, automatic
antenna tuner, more filters, an interface for
a transverter or separate receive antenna, a
second receiver and more. Full details are
available on Elecraft’s Web site, along with
detailed technical information and explana-
tions of all aspects of the radio’s operation
and a very active user’s e-mail reflector.

Manufacturer: Elecraft Inc, PO Box
69, Aptos, CA 95001; tel 831-662-8345;
www.elecraft.com.

Kenwood TH-D7A(G) Dual Band Handheld

By Howard Robins, WIHSR
ARRL Contributing Editor

The Kenwood TH-D7A(G) is a unique
dual band handheld radio that has integrated
Automatic Packet/Position Reporting Sys-
tem (APRS) functionality with a built-in
terminal node controller (TNC) and APRS
firmware.3 We reviewed the original version,
the TH-D7A, in 1999. Physically, the "'D7A
and the "D7A(G) appear the same, and the
FM voice features are comparable.

The big difference is that the G version
has significant improvements to the APRS

3S. Horzepa, WA1LOU, “The Kenwood TH-D7A
Dual-band H-T” QST, Aug 1999, pp 58-62. QST
Product Reviews are available on the Web at
www.arrl.org/members-only/prodrev/.

functions, along with some other changes
that are addressed in the Enhanced Features
manual that comes with it. This 28 page
supplemental manual is dedicated to ex-
plaining operation with the new and changed
features. Although the G version has been
available for several years, it has not been
reviewed in QST. We thought it appropri-
ate to look at the G version considering the
extent of the changes and the popularity of
APRS operation today.

Bottom Line

Kenwood'’s TH-D7A(G) is a full-
featured dual band handheld that works
well, is easy to use, and expands on
the original model's APRS capabilities.

The TH-D7A(G) offers 5 W output, ex-
tended receive coverage including the AM
aircraft band and NOAA weather channels,
CTCSS decode/encode, memories and scan-
ning and repeater options and DTMF dialing
and memories. The radio also supports Ken-
wood’s SkyCommand II system for remote
control of the TS-2000 series HF radios. The
A band receives the aircraft band and VHF,
and the B band receives VHF and UHF. As
a true dual receiver radio, you can listen to
both bands at the same time;

Readers are encouraged to read the
thorough review of the original TH-D7A
for a presentation of the core features, and
to better appreciate the changes incorporated
in the G version. ARRL offers several re-
sources that may be helpful to those who are
not familiar with APRS operation.

From April 2008 QST © ARRL
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Setting up APRS

For fixed location operation, you can en-
ter your coordinates manually and transmit a
station icon, position data, position comment
and status text. For mobile operation, you
need to connect an external GPS receiver
to be able to include updated position data,
speed, direction and altitude. The "D7A(G)
is compatible with the industry standard
NMEA (National Marine Electronics As-
sociation) data strings, so it can be used with
a variety of GPS receivers.

From April 2008 QST © ARRL

I've operated APRS extensively and used
other Kenwood APRS radios, so my first
approach with the "D7A(G) was to see how
difficult it would be to set it up to beacon
my position without a GPS and without
looking at the instruction manual. I pushed
the POWER button to turn the handheld on.
I was in VFO mode, so I pushed the ENT
button on the keypad, tapped 1-4-4-3-9-0 and
was in business, hearing packet clatter on the
144.390 MHz APRS frequency. I then saved
that frequency in a memory location.

Pressing MENU and then pushing the
jog wheel to the APRS menu brought me
to a screen from which I could select and
program the options I needed. Programming
was pretty straightforward. First, I needed
to select which radio band to use for data. I
programmed my call sign, selected a station
icon, entered my position (geographic coor-
dinates), selected a position comment,
selected a transmit method (manual,
PTT or auto), set the TX interval (how
often to automatically transmit a bea-
con), entered a packet path (specifies
how my data should be transferred via
digipeaters) and programmed position
ambiguity (allows you to select how
precise your location will be known
to receiving stations by truncating the
coordinates). These settings took just a
few minutes to make.

Testing 1,2, 3

With the parameters set, the next step
was to try to send an APRS beacon. To
do that, I pushed the TNC button followed
by the BCON (beacon) button. Success!
Instantly the TH-D7A(G) sent out a beacon,
and an instant later [ heard beep-boop, and
MY POSITION blinked on the LCD screen.
Pretty neat!

The TH-D7A(G) can store APRS data
from up to 40 stations, and the oldest in-
formation is replaced once you exceed 40.
Pressing LIST brings you to a list of call
signs that you can scroll through and select
from to see more details. For a map based
display, you can connect the 'D7A(G)
to a personal computer running APRS
software or to the AvMap G5.# Ken-
wood’s optional PG-4W programming
software kit includes the cable needed
to connect the radio to the computer’s
serial port.

I am in North Broward County in
Florida, in a concrete and steel retire-
ment community as I write this. There
is a digipeater, WB4QNX-3, operat-

4H. Robins, W1HSR, “AvMap G5 Personal
Navigator,” Product Review, QST, Feb
2008, pp 48-49.

ed by Boca Raton ARA that is receiving my
5 W signal and repeating it. Thanks to
W6LMIJ in West Palm Beach, about 30 miles
away, these beacons are being uploaded to
the Web through an Internet gateway. Once
on the Web, people all over the world can
visit www.findu.com, look up WIHSR-3
and see where [ am. This was done with the
stock antenna and battery power. With the
standard PB-39 NiCd battery pack (9.6 V,
600 mAh), the "'D7A(G) beaconed on high
power every 3 minutes for 15 hours before
the battery needed to be recharged.

Time to try mobile operation. In my next
foray I attached the TH-D7A(G) to a Byon-
ics GPS1 module and trunk mounted mobile
antenna on my car. The GPS1 is a small GPS
receiver designed to be used with mapping
software and other applications that require
GPS data. Byonics offers an interface cable
and power cable specifically for use with

Kenwood APRS radios. See www.byon-
ics.com/tinytrak/gps.php.
I changed the GPS menu setting from
NOT USED to NMEA, and the 'D7A(G)
was instantly doing its intended busi-
ness. I have the Kenwood TM-D710A
(on another antenna) and the AvMap
G5 GPS/navigation system in my car.
So, when the D7A(G) sent out my
position beacon, it was received by
the ‘D710A and W1HSR-3 was clearly
displayed on the G5’s map. I drove
north for about 20 miles and every
three minutes, the ’D7A(G) would
send out an updated position, which
would show up as a red triangle with

W1HSR-3 under it on the G5 map.

Every three minutes this would re-

peat with the red triangle moving to

reflect the updated position.

What’s New and Updated?

The menu system has
been updated in the
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Table 2

Kenwood TH-D7A(G), serial number 90500085

Manufacturer’s Specifications

Frequency coverage: Receive and transmit,
144-148, 438-450 MHz.

Power requirement: 5.5-16 V dc; receive,
0.09 A; transmit, 1.7 A (max).

Modes of operation: FM.

Receiver
AM sensitivity: Not specified.
FM sensitivity, 12 dB SINAD: 0.18 puV.

FM adjacent channel rejection: Not specified.

FM two-tone, third-order IMD dynamic range:
Not specified.

FM two-tone, second-order IMD dynamic range:

Not specified.
S-meter sensitivity: Not specified.
Squelch sensitivity: 0.1 pV.

Receiver audio output: 450 mW at 10%
THD into 8 Q.

Spurious and image rejection: Not specified.

Transmitter

Power output (H/L/EL): VHF and UHF,
5/0.5/0.05 W with PB-39, 9.6 V battery;
VHF, 6/0.5/0.05 W; UHF, 5.5/0.5/0.05 W
with 13.8 V dc.

Spurious-signal and harmonic suppression:
60 dB.

Transmit-receive turnaround time (PTT release
to 50% audio output): Not specified.

Receive-transmit turnaround time (ix delay):
Not specified.

Measured in the ARRL Lab

Receive, 118-174, 400-480 MHz;
transmit, 144-148, 430-450 MHz.

Receive, 0.2 A; transmit, 1.7 A.
Tested with 9.6 V battery.

FM, AM (receive only).

Receiver Dynamic Testing

AM, 10 dB S+N/N: 120 MHz, 0.51 pV.

For 12 dB SINAD: VHF, 0.17 nV;
UHF, 0.14 pV.

20 kHz offset: 146 MHz, 57 dB;
440 MHz, 54 dB.

20 kHz offset: 146 MHz, 57 dB*;
440 MHz, 54 dB.*

10 MHz offset: 146 MHz, 76 dB;
440 MHz, 78 dB.

84 dB.

S9: VHF, 2.1 pV; UHF, 1.3 pV.

At threshold: VHF, 0.13 pV;
UHF, 0.11 pV.

600 mW at 10% THD into 8 Q
(dc and battery).

First IF rejection, VHF, 93 dB;
UHF, 132 dB;

Image rejection, UHF, 89 dB;
UHF, 94 dB.

Transmitter Dynamic Testing

With 9.6 V battery: VHF, 5.7/0.8/0.09 W;
UHF, 5.5/0.8/0.11 W.

With 13.8 V dc: VHF, 6.1/0.8/0.13 W;
UHF, 6.0/0.83/0.13 W.

VHF, 65 dB; UHF, 66 dB.
Meets FCC requirements.

S9 signal, VHF, 148 ms; UHF, 167 ms.

VHF, 79 ms; UHF, 74 ms.

Size (height, width, depth): 4.7x2.1x1.7 inches; weight: 13.4 ounces.
Price: TH-D7A(G), $350; PG-4W programming software/cable, $55.
Note: Unless otherwise noted, all dynamic range measurements are taken at the ARRL

Lab standard spacing of 20 kHz.

*Measurement was noise limited at the value indicated.

"D7A(G), with some items streamlined
(made easier to use), others enhanced or
made more robust and several new options
added. New features for APRS operation
include:

= Position Ambiguity allows you to select
the precision of position data sent by mask-
ing the last 1, 2, 3 or 4 digits of latitude and
longitude.

s Status Text Transmit Rate selects how
often status text is sent with beacons. It’s
selectable from every time to once every 8
times, or not transmitted at all. In addition,
the 'D7A(G) has two additional Status Text
memories (total of three).

= Auto Answer Reply allows the operator
to automatically send a reply message of up
to 45 characters.

= Message Group allows you to program
alphanumeric codes to filter group messages
so you only receive certain types.

® Data Band — APRS and packet can
be programmed independently. Split band
operation is now supported

® Packet Transfer Rate supports future
9600 baud APRS.

= My Position has been upgraded to
include time, speed, direction and altitude.
There are two additional My Position mem-
ories (total of three), and Time Zone allows
the user to select a UTC offset for time.

® Packet Transmit Delay lets the user
select a delay between keying up and start
of APRS data to the transmitter (this helps
with receiving stations that miss initial part
of packets)

Figure 5 — The TH-7DA(G) displays an
APRS packet from KB1DFC. The text
indicates that KB1DFC is running 4 W
power, is 425 feet above sea level and is
using a 4 dB omnidirectional antenna.

Other changes to the APRS features
include support for GPS receivers using
the NMEA 9600 baud protocol, seven ad-
ditional position comments (total of 15),
selection of one line or the entire display
for received APRS data and additional sta-
tion icons.

In addition, the radio now permits split
band for satellite operation, improves sup-
port for DX PacketCluster monitoring,
allows direct keypad entry to enter text
when programming various parameters and
improves 1750 Hz tone operation.

Parting Thoughts

I was skeptical about the practicality of
a 5 W handheld transceiver for APRS. My
experimenting convinced me that this is
fully functional as long as you are in range
of a digipeater. There seems to be ample
battery to run for the better part of a day
without recharge. Of course, this would
vary depending upon how much transmit-
ting you do and how fresh the battery is to
start with.

The Kenwood TH-D7A(G) provides a
quick and simple way to get into APRS. Its
portability is a definite plus for certain types
of operations such as search and rescue.
I could envision setting up a field vest or
fanny pack and putting this unit together
with a GPS receiver module and battery
pack for public service events. It could
be set up to send a position as you release
the PTT button in environments set up
for that type of operation. If you’re looking
for dual band handheld radio and interested
in APRS, consider the TH-D7A(G).

Manufacturer: Kenwood USA Corp, 3975
Johns Creek Ct, Suite 300, Suwanee, GA
30024; tel 310-639-4200, fax 310-537-8235;
www.kenwoodusa.com.
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