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inventory. This step also helps you visualize 
the overall kit building process and become 
familiar with the various parts.

The actual build took me 11 hours. Experi-
ence has taught me to take my time and check 
each step. I like to have my projects work the 
first time out of the hanger (call me crazy) as it 
saves valuable time troubleshooting mistakes. 
Time better spent taking a nap!

The entire manual is extremely well 
written and illustrated. The FireFly is built 
in sections with a portion at the end of each 
construction phase for troubleshooting using 
a 9 V battery and a multimeter. I found that 
this method of building virtually guarantees 
trouble-free startup at the end of the construc-
tion phase. My test measurements during con-
struction were within 10% of the predicted 
numbers, so I felt confident that the kit went 
together without any misrouted wires, bad 
solder connections or misplaced parts.

The secret to building any piece of elec-
tronic equipment, whether from a kit or from 
scratch, is to plan your build, allocate ad-
equate time, use good soldering techniques 
and (in the case of a kit project) read the 
instructions carefully! Most problems with 
homebrew projects are not malfunctioning 
components, but poor solder connections or 
misplaced parts.

The overall quality of the FireFly kit 
is quite high. The double sided PC board 
has plated through holes and solder mask-
ing, and the silk-screen on the component 
side is easy to read. For me, the hardest 
part was winding L1, the VXO toroidal 
inductor. L1 requires 56 turns of 32 gauge 
wire. It takes a concentrated effort to wind 
it correctly. Aside from the tedious task of 
winding L1, this kit is a breeze to build and 
get working. 

Computer: 1 — W3OSS: 0
I wish I could say the same for the com-

puter-to-radio software interface! I should 
have known better, really, I should have. The 
FireFly kit went together so smoothly that I 
should have been on guard for the dreaded 
software boondoggle. Let me just say this: 
I am an analog guy in a digital world! Yes, 
I dabbled with BASIC in the dark ages, but 
today’s software is black magic to me. 

With the FireFly transceiver passing 
initial tests and working per the manual, 
the next step is to hook the radio up to the 
computer. That entails running a cable from 
the receiver’s low-level I/Q audio outputs 
to the computer sound card’s LINE LEVEL 
inputs.

I tried hooking up the FireFly receiver to 
my HP laptop. This particular laptop is only 
about a year old, so I figured that it would 
work fine. Not so! I soon discovered that 
the built-in sound card has no stereo LINE 

Figure 5 — Here’s 
the FireFly and 
Rocky SDR 
software in action 
during my QSO 
with W1AW.

or MIC input, only a monaural one. My other 
household computers were older models that 
would not handle the SDR software needed 
to make the receiver perform (you need a 
1 GHz or faster machine).

I contacted the ARRL Lab for advice, 
and Test Engineer Michael Tracy, KC1SX, 
sent an M-Audio Audiophile USB (a high-
end external sound card tested in May QST). 
Of course I couldn’t get that sound card to 
work with my laptop, so Michael offered 
to take a look. Not being one to look a gift 
horse in the mouth, I immediately put the 
package in the mail. 

Within a couple of days Michael said he 
was having problems getting the Audiophile 
USB, his own Compaq laptop and SDR 
software to play well together. He had gotten 
the FireFly to work with a desktop computer 
that had stereo inputs on the internal sound 
card (a high-end Sound Blaster Fatal1ty 
Gamer, also reviewed in May QST). He 
did the Lab tests in Table 2 with that setup 
and sent the radio back to me. I ended up 
borrowing a friend’s Sony Vaio desktop 
computer and using the internal sound card 
that came with it. This time the SDR receiver 
and software worked just fine! Okay, now 
we are getting somewhere!

So, how do you check to see if your 
computer will work with the SDR software 
for the FireFly receiver? Simple: Open the 
audio control panel and check to see if the 
MIC and/or LINE input has an R/L (Right-
Left) toggle on the menu above the VOLUME 
slider. If the internal card has a true stereo 
input, this R/L toggle will be highlighted. No 
highlights, no stereo input. 

The FireFly manual includes some 
suggestions on sound cards. Although the 
receiver will work with the generic 16-bit 
sound card included with most computers 
these days, a 24-bit device, such as the one 
used for ARRL Lab testing, yields notice-
ably better test performance. In practice, I 
found that the stock Vaio sound card worked 
well enough for enjoyable QSOs. I’d suggest 
starting with whatever you have and then 
deciding about an upgrade after you’ve used 
the radio for a while.

Which SDR Software to Use?
The FireFly manual points to two com-

patible SDR software packages that can be 
downloaded from the Web free of charge 
and used with the radio — PowerSDR 
(www.flex-radio.com) and Rocky (www.
dxatlas.com/rocky/). The manual suggests 
PowerSDR because it has more features and 
has had more development, but Michael sug-
gested that I try Rocky because it’s simpler 
and he had used it while the FireFly was in 
the Lab. Since I had enough aggravation in 
the software department, I left well enough 
alone and used the Rocky software with the 
FireFly. It worked beautifully! Of course 
there’s no reason you can’t download and 
try both packages. The manual has extensive 
instructions for setting up and using the 
computer, radio and software. It goes into 
great detail to describe the various options 
and show how to tweak the FireFly receiver 
for optimal performance. 

Transmitter and Control Features
The more conventional transmitter por-

tion of the FireFly is like a well broken-in 
pair of boots — comfortable. The transmit-
ter tuning range is specified to be 10.108 to 
10.119 MHz, with the lower end varying a bit 
depending on the characteristics of the crys-
tals. Our FireFly covered all the way to the 
lower band edge (10.1 MHz) and then some. 
The receiver coverage is approximately 
 ±24 kHz, centered on 10.120 MHz. This cov-
ers almost the entire 30 meter ham band. The 
radio operates on any supply voltage between 
9 and 13.8 V dc. The Lab measured 5.2 W 
output at 12 V dc, a bit more than specified.

The kit features a built-in memory keyer. 
By holding one of the paddles during initial 
power up, the keyer reverts to a straight key 
mode. All you have to do with this keyer is 
to plug in a paddle set (or a straight key) and 
work the speed control. The last five pages 
of the manual have all the instructions on 
how to get the most out of the keyer.

One of the very neat Rocky features is 
the ability to choose between a waterfall 
display and a classic spectrum analyzer 
display on the receiver. I like the spectrum 
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and very expensive). 
To a small degree, 
filter capacitors in the 
supply output pro-
vide the same ability, 
but not nearly enough 
to bridge the gap be-

tween a 20 A 
draw and a 
5 A source. 
Another re-

cent advance 
is the so-called 

“super capacitor” with capacitance values 
much larger than we are used to seeing. 
Values as high as 100 farads (F) are being 
manufactured and sold today. The HPS-1a 
takes advantage of these new parts to pro-
vide 5 F of output capacitance (actually five 
25 F capacitors in series, necessary because 
of their low voltage ratings).

The HPS-1a is a very tiny package, just 
1.6 × 3.4 × 5.3 inches and weighing a mere 
20 ounces. Apart from the labeling, the 
front has only a single LED for power, giv-
ing it a sleek appearance. The back of the 
supply carries the power cord, dc output (a 
2-pin Molex connector), power switch and 
a cooling fan just big enough to fill out the 
remaining panel space. The fan runs full 

recognized that in typical 
CW and SSB HF am-
ateur use, power 
supplies reach 
their maximum 
current draw for 
a small amount 
of time while 
t h e  r a d i o  i s 
transmitting at 
peak power. The 
rest of the time, the supply 
just loafs along at a fraction of its 
capability. By drawing off some of that ex-
cess energy and returning it when it is needed 
during transmit, you can use a lower current 
supply to do the job of a larger one.

The problem is that until very recently, 
the only practical way to do that was by 
using batteries (big and heavy, or small 

analyzer. You can look at a fairly large slot 
of receiver bandwidth and see the various 
signals popping up out of the noise. By plac-
ing the cursor over the desired signal and 
left-clicking the mouse, the receiver tunes 
to that signal and you hear it in the audio. 
Figure 5 is a sample of what you see while 
using the radio and software.

A SPOT switch places a low level stage 
of the transmitter on the air so you can see 
your operating frequency on the receiver dis-
play. To initiate a QSO with a station you’re 
hearing, simply turn on the transmitter SPOT 
control and adjust the frequency until the 
transmitter output is superimposed over 
the receive signal on the spectrum analyzer 
display. Hit the paddles and give him a call! 
It’s that simple. 

On the Air at Last
On-air testing was a blast! In keeping 

with the frustration encountered with the 
software, 30 meters seemed dead when I 
fired up the FireFly. I attached my Elecraft 
XG-2 test oscillator to the FireFly antenna 
input and immediately found the generator’s 
10.106 MHz signal in the spectrum display. 

Tweaking C75 and C87 peaked the receiver 
preselector for maximum signal input. So 
much for the receiver alignment!

A couple of days later I asked Michael 
Tracy if he could try a QSO from W1AW 
and listen carefully to the FireFly signal. 
No sooner was I on frequency testing than 
Mark Wilson, K1RO, the Product Review 
Editor, came up on frequency and we chatted 
a bit. Mark’s signals were a solid 599 and 
he gave my QRP signal a 579 at his New 
Hampshire QTH. In the meantime, Michael 
and W1AW’s chief op, Joe Carcia, NJ1Q, 
were reading me 599 and I worked the HPM 
Memorial Station next. The FireFly sounded 
good on both transmit and receive, and being 
able to see the other station’s signals on the 
display was extremely cool. A quick click 
of the mouse and I was able to narrow the 
receiver IF passband to improve the received 
signals. Hey, there may be something to this 
SDR stuff after all! 

I’m very pleased with the overall perfor-
mance of the FireFly. The fruitful minds of 
Dan Tayloe, N7VE and Doug Hendricks, 
KI6DS, offer the frugal QRPer an inexpen-
sive, feature packed kit that is on the cutting 

edge of technology for the radio amateur. 
Couple that with the enjoyment of build-
ing your own equipment, and the FireFly 
is a great choice for the intermediate and 
experienced kit builder. 

I found out more than I ever cared to 
know about sound cards! Seriously, building 
and testing the FireFly transceiver kit was 
a positive experience. Learning to use the 
capabilities of an SDR receiver provided me 
with an in-depth look at this new generation 
of radio gear. Once the FireFly’s running, 
you can try out other versions of SDR 
software, as they become available, to add 
features or performance to your rig. Since 
the performance of the FireFly is so depen-
dent on the software, we did not include the 
usual performance comparison bar chart that 
we generally use with HF radios. 

Manufacturer: Hendricks QRP Kits, 862 
Frank Ave, Dos Palos, CA 93620; tel 209-
704-3522; www.qrpkits.com.

Rich Arland, W3OSS, is the author of Low 
Power Communications, published by ARRL. 
The revised third edition will be available 
shortly after you read this review. Check the 
ARRL Web site for more information.

Reviewed by Michael Tracy, KC1SX
ARRL Lab Test Engineer

Lightweight 13.8 V dc switching power 
supplies are increasingly popular for com-
munications use, largely the result of “quiet” 
(at radio frequencies) designs. Switching 
power supplies in consumer electronics 
equipment often use switching signals in the 
25 to 35 kHz range and minimal filtering, 
resulting in spurs of the same frequency 
spacing across the HF range. The spurs tend 
to move up and down the band, presenting a 
real headache to those with nearby receivers. 
With additional filtering and more stable 
operation, switchers for amateur use have 
been a welcome change.

I’ve been a fan of switching supplies ever 
since I worked at a switcher manufacturer in 
the 1980s. So naturally when I went shop-
ping for a new power supply for my modest 
shack, several switchers from past QST 
reviews were on my list.4 Then I discovered 
a new product from Gamma Research that is 
smaller and lighter, yet capable of powering 
a 100 W transceiver. 

Big Current, Small Package
Gamma Research’s Fred Graham, K3GQ, 

Gamma Research HPS-1a Switching Power Supply

4M. Wilson, “More Switching Power Supplies,” 
Product Review, QST, Jul 2006, pp 58-61.

Bottom Line
The Gamma Research HPS-1a 

dramatically shrinks the size and 
weight of a 100 W transceiver power 
supply. RF noise is somewhat higher 
than other power supplies we’ve 
measured, but that isn’t too much of 
a problem in on-air use.
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Gamma Research HPS-1a Switching Power Supply

time but is essentially silent. 
Note that there is no room on the panel 

for a fuse. On the ac line side, the Gamma 
HPS-1a has a small cylindrical plastic- 
package fuse soldered on the board, a better 
alternative than a larger case. Users should 
also consider fusing the dc output because 
with the massive filtering capacity, this 
supply could put more energy into a faulty 
load than a larger supply, even after the input 
fuse blows.

As with other supplies we’ve looked at, 
the documentation is modest — a single 
sheet with specifications, a diagram for 
the dc connector and a couple paragraphs 
of usage guidelines. The back of the sheet 
features a drawing of a Molex terminal pin, 
describing the various parts and proper in-
stallation technique. A connector and two 
pins are included with the supply, and spares 
are readily available. 

Some folks have lamented that the out-
put connector is not the popular Anderson 
PowerPole, but an adapter is easy to make. 
A minor case modification permits connec-
tor replacement, should you wish to go that 
route. (Frequent QST contributor Phil Salas, 
AD5X, describes one such mod at www.
ad5x.com/presentations.htm.) 

The supply provides 5 A continuously at 
13.8 V, but more significantly, it can supply 
22 A at a reduced duty cycle of 25%. This 
means you can have an SSB or CW QSO 
with your 100 W transceiver and a power 
supply that is less than half the size and 
weight of even the smallest of the other 
switchers we’ve reviewed so far. Of course 
there is a tradeoff: With the other supplies, 
you can also run RTTY at 100 W, but with 
the HPS-1a, you have to reduce power (just 
how much depends on the duty cycle of 
your transmissions). As with other switch-
ers we’ve reviewed, the case temperature 
remains reasonable after extended transmit-
ting times.

RF Noise Testing
With a full 5 F of output filtering, the 

expectation is that the supply should be ex-
ceptionally quiet, and that’s the consensus of 
Internet discussion group opinions. Testing 
in the ARRL Lab showed a different picture, 
however, as the level of RF noise on the dc 
output is higher than other switching sup-
plies we’ve tested (Figures 6 and 7). 

So what accounts for this disparity? 
Part of the answer is at the other end of the 
supply, the ac input. Because the wiring at-
tached to the input (the house wiring itself) 
is much longer than the dc connections 
between the supply and transceiver, the ac 
wiring makes a much better “antenna” for 
spurious RF radiation. So a lot of filtering 
on the dc output doesn’t necessarily mean 

a generous donation of new test equipment 
by Dr Ulrich Rohde, N1UL, to be described 
in a future article.

With a typical HF transceiver and an 
80 meter dipole at modest height, a couple 
of S7 level spurs about 130 kHz apart could 
be heard on 15 meters, along with a number 
of much lower spurs on other bands (most of 
which did not move the S-meter). Note that 
this agrees very well with the ac line noise 
measurement. Gamma reports that they are 
working on a solution to the noise issue.

Although the HPS-1a generates more 
RF noise than other switchers we’ve tested, 
in most cases it’s not objectionable. The 
extremely small size and weight make this 
supply attractive, especially for portable sta-
tions or when space is at a premium.

Manufacturer: Gamma Research Inc, 
PO Box 50885, Nashville, TN 37205; tel 
615-424-3555; www.gammaresearch.net. 
Price: $149. 
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Figure 8 — Spectral plot of the ac line 
of the Gamma Research HPS-1a with 
no load as measured on a Rohde & 
Schwarz ENV216 line impedance stabilizer 
network (LISN). The vertical scale is noise 
amplitude in dBµV, and the horizontal 
scale is 0-30 MHz. 

Figure 7 — Spectral plot of the dc output 
of the Gamma Research HPS-1a under 
5 A load. The vertical scale is 10 dB/div, 
and the horizontal divisions are 10 MHz. 
Overall, the noise generated by this 
supply is moderate. 

Figure 6 — Oscilloscope trace of the dc 
output of the Gamma Research HPS-1a 
under 20 A load. The vertical scale is 
50 mV/div and the horizontal scale is 
5 ms/div. The level of the dc ripple is 
higher than other supplies we’ve tested, 
about 100 mV p-p, with visible 150 mV 
spikes due to switching.

a quiet power supply. Additionally, filtering 
in the HF range requires small capacitors 
rather than very large ones (this is why you 
often see small capacitors in power supplies 
for RF circuits). A measurement of the 
RF noise on the ac line connection of the 
HPS-1a appears in Figure 8. This type of 
measurement was recently made possible by 

Strays
QST CONTRIBUTING EDITOR 
K2TQN CONTRIBUTES TO 
2007 ARRL ONLINE AUCTION
Donations are already arriving in advance of 
the 2007 ARRL Online Auction, which will be 
open for bidding October 24 and will run through 
November 2. In addition to a great selection of 
donated items, this year’s auction will also fea-
ture a large selection of the gear featured in QST 
Product Reviews that readers having been poring 
over during the year. 

“Old Radio” columnist John Dilks, K2TQN, 
and his wife stopped by ARRL HQ in July with a 
spare Hallicrafters SX-25 Super Defiant receiver 
and matching speaker in tow, which he gener-
ously donated to the auction. More details will 
be forthcoming soon, but we can say that bidders 
will see a large assortment of new and vintage 
equipment, Amateur Radio-related products and 
services — and a few surprises as well.

Have an item of interest to your fellow hams 
that you’d consider donating? Contact Debra 
Jahnke, K1DAJ, at k1daj@arrl.org.

John Dilks, K2TQN, who has written the 
QST “Old Radio” column since January 
2000, admires some antique radio gear in 
the ARRL Headquarters lobby. He delivered 
the first donation to the 2007 ARRL Online 
Auction, a circa 1940 Hallicrafters receiver. 


