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Reviewed by Ron Fisher VK3OM. 

ICOM IC775 DSP HF Transceiver. 

What Is It? 

The ICOM IC-775 DSP is a new top 
line transceiver. It takes over from the 
now aging IC-765. Of course, the 
IC-781 is still the highest priced 
transceiver that ICOM produce but 
this is only available on special order 
at a price of around $13,000. No 
stocks of this transceiver are available 
in Australia. The |C-775 DSP retails at 
$7849.65 which puts it out of reach of 
many amateurs but, for those lucky 
enough to afford one, it has a 
multiplicity of facilities that are not 
available in many other transceivers. 
Of course, in time, many of the unique 
features of a top line transceiver will 
filter down to lower priced equipment. 

The IC-775 comes in two levels of 
sophistication, the IC-775 and the 
IC-775 DSP. The DSP equipped 
model will be the only one available 
in Australia. It makes more sense to 
build the DSP unit in than to offer it 
as an optional extra. After all, if you are 
spending over $7,000, why not spend 
a bit extra and have the benefit of 
digital signal processing for both 
transmit and receive. | think this 
would be money very well spent. 

Features 

The IC-775 is a full featured base 
station transceiver. It transmits on all 
the HF amateur bands from 160 to 10 
metres with a power output in excess 
of 200 watts. The receiver section 
covers all frequencies from 100 kHz 
to 30 MHz and, like the transmitter, 
has all mode capability. In addition, 
there is a second receiver built-in 
which allows you to listen on two 
separate frequencies at the same 
time. 

A switched mode power supply is 
also built-in to allow operation from 
normal AC mains power. There is no 
provision for operation from a 13.8 volt 
DC power source. The switched 
mode power supply helps to keep the 
size and weight of the IC-775 down 
but, even so, it weighs in at 16.7 kg 
and measures 424 mm wide, 150 mm 
high and 390 mm deep. This is 
exactly the same size as the earlier 
IC-765 and almost 1 kg less in weight. 
But the new IC-775 has double the 
transmitter power output. 

The fluorescent display on the old 
IC-765 has been updated with a large 
LCD similar to the display of the 

IC-736/IC-738. However, the 
information the display provides to 
the user is vastly increased over the 
two lower priced models. We will 
cover the facilities provided later in 
this article. 

Probably the most interesting 
aspect of the new transceiver is the 
digital signal processor. Facilities 
available with the processor include 
receiver noise and heterodyne 
reduction, and independent 
adjustment of transmitted and 
received bandwidth with separate 
settings for high and low frequency 
response. The transmitted signal is 
generated from the DSP to produce 
low distortion audio on SSB and AM 
and clean carrier for CW. 

A new feature for ICOM is the 
provision of twin pass-band tuning 
controls. This allows independent 
adjustment of the high and low 
frequency ends of the received band 
pass. There is also a manual notch 
filter which doubles as an audio peak 
filter. However, separate controls are 
included for each function. 

Of course one of the highlights of 
the IC-775 DSP (as with most of the 
current ICOM range) is the incredible 
memory system. To start with, there 
are one hundred and one 
programmable memories. Channels 
one to ninety nine can accept 
frequency and mode while memories 
100 and 101, actually labelled P1 and 
P2, can be used to set the band 
edges for the programmed scan 
function. As usual, all memories are 
tunable so you can tune away from 
them with the normal main tuning 
control but return to the memorised 
frequency at the touch of a button. In 
addition, there are two VFOs with the 
usual facilities for split operation. 

As this transceiver is large, the front 
panel controls are of good size and 
are well spaced. There are also more 
of them than you will find on your 
standard transceiver. It’s good to see 
that the AF and RF gain controls are 
concentric, not separated as on some 
of the other ICOM HF transceivers. A 
new control on this class of rig is a 
“tone” control. This provides top cut 
only, but is useful none the less. 

The Preamp/Attenuator control has 
been changed. There are now two 
preamp selections. Preamp 1 gives 
10 dB gain on all HF bands, while 
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preamp 2 gives an additional 16 dB 
gain above 21 MHz. The attenuator 
has been changed from 10 dB steps 
on the IC-765 to 6 dB steps. With 
three steps, this gives a maximum of 
18 dB attenuation as against 30 dB 
on the old model. | would have 
preferred to have had at least four 
positions to give 24 dB cut and 
possibly five to bring it up to 30 dB. 
Carrying out antenna and IMD tests 
requires at least this amount of 
attenuation. 

Again, there are two antenna 

connectors on the rear panel. These 
are controlled either by front panel 
switching or programmed via the 
band switching for automatic 
selection. 

Missing from ICOM transceivers 
since the days of the old IC-745 has 
been the variable AGC decay control. 
| used a 745 for many years and 
always thought that this was the best 
thing ever put on a transceiver. For 
some reason it disappeared with the 
demise of the 745 and hasn't been 
seen since, until now, with the 
exception of the high priced IC-781. 
This control should be on all 
transceivers. 

On The Air 

The first thing noted with the IC-775 
DSP is that the microphone is an 
optional extra. Luckily | have a couple 
of ICOM microphones tucked away 
for such emergencies. | usually like 
to include a short review on 
microphones — supplied with 
transceivers; however, this will not 
happen in our current review. 
Perhaps ICOM might like to supply a 
few of their current series of 
microphones for separate review. 

Considering the complexity of the 
front panel, the transceiver is very 
easy to get up and going. However, 
an hour spent reading the instruction 
manual beforehand is very worth 
while. Many functions are not self 
evident, in particular the “Set” mode 
where you can optimise 26 different 
functions. Let’s look at a few of these. 

The CW operator can set his 
preferred pitch from 300 to 900 Hz in 
20 Hz steps. RTTY keying polarity 
can be reversed to give mark/space 
for either key open or closed. 
Transmitted and received bandwidth 
can be set independently. On receive, 

the low frequency can be varied in 18 
steps from 80 to 500 Hz. The high 
frequency cut can likewise be set to 
14 frequencies between 1.5 and 3.3 
kHz. The transmitted response can 
be varied in a similar way. Another 
nice feature for the CW operator is 
that the CW pitch mentioned above 
can be assigned to the squelch 
control for normal front panel 
operation. The squelch is then set to 
the full off position. You will have fun 
exploring all of the other variable 
parameters. When in the “Set’”” mode 
the various functions are identified on 
the main LCD so you can see what 
is happening. 

The transceiver was used over a 
four day period on various antennas, 
including beams and long wires and, 
overall, the performance was 
faultless. Received audio quality was 
good on the internal speaker, which 
is mounted facing up in the cabinet 
top panel. Received audio quality 
using a good external speaker was 
top class. 

For SSB operation | found that 
setting the band pass to 250 Hz at the 
low end and 2.5 kHz at the top end 
produced the best results. However, 
with ease of changing the response 
you can, of course, set it to your own 
taste. ICOM have carried over their 
two antenna connectors from the 
earlier 736/738. This is a great “why 
didn’t they think about that before?” 
idea. If you run a tri-band beam for 
high frequencies and, say, a trap 
dipole for 80 and 40 metres, all your 
antenna switching can be carried out 
automatically by the transceiver. Also, 
with the above set-up you might find 
the automatic ATU ideal to flatten the 
SWR out to the band edges. 

The twin band pass tuning controls 
now allow you to control the 
selectivity at both ends. With a single 
BPT you can cut either the low end 
or the high end but not both. With the 
twin BPT system one control can set 
the low end while the other sets the 
high end. The result is very effective 
QRM elimination. On the subject of 
interference rejection, the digital 
signal processor built into the IC-775 
DSP does a magical job in removing 
heterodynes but not quite as good in 
removing random noise as compared 
to our external DSP unit. It’s a start, 
but maybe ICOM needs to tap into 
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some of the USA technology to get 
things right. 

The most used thing on a 
transceiver is, without doubt, the 
tuning control. Not only is the 
mechanical smoothness of the 
control important, but also what goes 
on behind the panel with the 
electronics is important. | think that 
ICOM have both factors exactly right. 
The tuning knob is large enough to 
provide a good “feel”. With the 
smallest tuning step of one Hz the 
knob has a 500 Hz per revolution 
tuning rate. At this rate, the tuning is 
silky smooth. Push the “TS” button 
and the speed increases ten times. 
Push it again and you select one kHz 
steps to get to the other end of the 
band in a hurry. 

For some years now, ICOM have 
produced the best memory systems 
in the game. The IC-775 DSP 
continues and improves on_ this. 
There is now a triple band stacking 
register which means you can recall 
the last three frequencies and modes 
used on a particular band which, in 

conjunction with the second receiver, 
gives unsurpassed band monitoring. 

The second receiver, or ‘Dual 
Watch” as ICOM call it, works well but 
perhaps not as well as others. It 
shares the IF strip and front end band 
filters with the main receiver which 
means two things. Firstly, whichever 
mode is chosen for the main receiver 
is the one you get on the second 
receiver. You cannot, for instance, 
listen on the opposite sideband or on 
SSB and AM at the same time. 
Secondly, you can only use the 
second receiver within the band 

chosen for the main receiver. This 
might extend a MHz or so but you 
cannot listen to, say, 3.5 and 7 MHz 
at the same time. Perhaps not too 
serious but | can think of many cases 
where full coverage with the second 
receiver would be useful. 

For transmitter tests on SSB, | used 
two fairly old ICOM microphones, an 
HM-12 and an SM-6. If you were to 
purchase an optional hand 
microphone for your new ICOM you 
would get an HM-36 which, as far as 
| can tell, has identical characteristics 
to the HM-12. Both of my old 
microphones performed very well 
with IC-775 DSP. If it proved one thing 
it was that these microphones can 
produce excellent quality and any 
criticism of them in the past must 
have been due to the transceiver 
used with them. With the DSP band 
pass optimised the transmitted 
quality was high class. 

Keen CW operators are well looked 
after. Some of the features they will 
appreciate are the CW reverse mode 
and the audio peak filter which, 
combined with the DSP automatic 
audio peak filter, produces superb 
audio selectivity that makes even 
weak signals stand out from the 
crowd. The DSP CW filter has a band 
width of 80 Hz which must surely be 
the narrowest CW filter ever. 
Combined with the one Hz tuning 
steps, this is very easy to use. You 
can also plug your key into the front 
panel socket, no more fumbling 
around the back. 

On Test 

! carried out the usual series of 

The uncluttered rear panel of the IC-775 DSP. 

tests on the IC-775 DSP, starting with 
transmitter power output. RF power 
output is variable on all modes via the 
front panel “Power” control. Minimum 
power output was about seven watts 
on all bands. | measured a minimum 
power output of 200 watts on 10 
metres and a maximum output of 225 
watts on 80 metres. Again, the IC-775 
DSP specification does not include a 
figure for transmitter intermodulation 
distortion. The same IMD tests were 
carried out that we have used on 
previous HF transceiver tests. We 
arrived at a figure of -27 dB. This is 
not as good as the figure we obtained 
on the IC-736 in the July 1994 review. 
In fact, it seems that transmitter IMD 
figures have improved very little over 
the years. With all the improvements 
we have had, such as high voltage 
FET final amplifiers, why are we still 
around the — 30 dB mark for average 
amateur transceivers? 

Receiver Tests 
The first test was for “S” meter 

calibration. This was carried out at 
14.2 MHz with the preamp switched 
off. 

“S” Reading = xV input 
S1 2.0 pV 

$2 2.2 uV 
S3 2.5 uV 
S4 2.8 uV 
$5 3.8 nV 
S6 5.4 uV 

S7 9.0 nV 
S8 18.0 pV 
Sg 30.0 nV 
+10 dB 120 pV 
+20 dB 420 pV 
+30 dB 1600 pV 
+40 dB 5500 pV 
The preamp gain was measured at 

10 dB and the 6 dB steps of the 
attenuator were spot on. Preamp 2 
was also spot on at 16 dB. AGC 
threshold was about 2.0 nV and 
increasing the signal generator to full 
output produced an audio output 
increase of less than one dB. AGC 
action was very smooth. The variable 
decay control could produce a range 
of 8 seconds from S9 (maximum 
delay) to less than 1 second at 
minimum delay. In between these, 

you should be able to find a setting 
that will suit your taste. It is also 
possible to switch the AGC off, which 
should please CW operators. 

Receiver sensitivity was measured 
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in the SSB mode at 14.2 MHz with 
the preamp switched out. It was 0.14 
uV for 10 dB SINAD, which is 
identical to the figure obtained with 
the IC-736 (Amateur Radio, July 94). 
AM sensitivity again was the same as 
the IC-736 at 2 »V for 10 dB S/N 
(30% modulation). Both of these 
figures are spot on with the specified 
sensitivity. 

The quality of AM broadcast 
reception was very much better than 
the earlier models. It seems that there 
is far less audio response tailoring 
employed in the IC-775 but, if you 
prefer bassy sounding audio, the 
“Tone’’ control will produce the 
desired result. It is a straight top cut 
control producing -4 dB at the centre 
and -8 dB full on, both at 2 kHz. 

Audio power output measured, 
with the extension: speaker socket 
terminated with an 8 ohm load, was 
2.7 watts maximum and 2 watts for 
10% distortion. This is a little less 
than the specified output. However, 
by using a 4 ohm speaker the output 
increases to a maximum of 4.2 watts 
and 3.0 watts for 10% distortion. 
Distortion with around 250 milliwatts 
output (a little above normal listening 
level) was only 0.6%. While this is an 
excellent figure, it is higher than | 
measured on the IC-736 at 0.3%. 

Frequency readout accuracy and 

Underneath view of the IC-775 DSP with the case removed. 

stability are superb. With the one Hz 
readout selected the total estimated 
error in the readout and total drift did 
not exceed +/— 5 Hz. If the optional 
high stability crystal oscillator (the 
CR-282) had been installed, this 
would have reduced to about +/— 1 
Hz. In basis, if someone tells you that 
you are not on the frequency you say 

A top view of the IC-775 DSP with the case removed. 

you’re on, then they must have 
access to some rather fancy 
measuring equipment. 

With the exception of the 
transmitter intermodulation distortion, 

the performance of the IC-775 DSP 
is beyond reproach. As opposed to 
some earlier ICOM transceivers, | 
find that both transmitted and 
received audio quality are very much 
to my liking. However, | feel that a 
transceiver in this price range should 
have much better IMD performance. 
Commercial equipment is, in general, 
10 dB better than the best amateur 
equipment. Why? 

Instruction Manual 

The instruction manual supplied 
covers both the standard and the 
DSP versions of the transceiver. The 
63 page book has excellent coverage 
of the operation and functions of the 
rig. A full circuit diagram is included 
as a loose separate insert. There are 
dozens of line drawings to illustrate 
the operation procedures. However, 
if you want an overview of the 
facilities that the transceiver has, you 
will need to get hold of the advertising 
brochure. Perhaps ICOM assume 
you have obtained this before your 
purchase of the transceiver. So, | 
come back to my old grouch. Why not 
include a few pages of technical 
information that would at least cover 
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the features of the equipment? 
Perhaps one day! 

Conclusions 

If you are in the market for a 
$7000/$8000 transceiver (half your 
luck) then the IC-775 DSP would 
have to be on your short list of 
possibilities. With the 200 watt power 
output capability there is really no 
need for a 400 watt linear, the 
difference is almost imperceptible. 

ICOM have looked at the 
requirements of the amateur looking 
for a top line transceiver very closely 
and have come up with a rig that 
should please the most particular. 

A good range of optional filters 
allows the demanding operator to 
optimise the transceiver for DX or 
contest use. Filters available include 
the FL-101, 250 Hz at -6 dB for 
narrow CW, price $158.76; the 
FL-102, 6 kHz at -6 dB for wide SSB, 
medium AM or narrow FM, price 
$117.60; and the FL-223 with a 1.9 
kHz at -6 dB band pass for narrow 
SSB, priced at $141.12. All of these 
filters are for use in the 9 MHz IF. 

There are two filters available for 
use in the 455 kHz IF. These are the 
FL-53A, a 250 Hz CW filter priced at 
$298.70; and the FL-222, a 1.9 kHz 
narrow SSB filter at $346.92. While 
these filters are not cheap they are 
reported to have superb 
characteristics. It was unfortunate 
that no options were installed in our 
review transceiver. 

What would | change with the 
IC-775 DSP if | had the opportunity? 
Not much, | have to admit. Perhaps 
the feature that disappoints the most 
is the second receiver. There is no 
provision to use the receiver outside 
the band pass filter used with the 
main receiver so you can really only 
use it within the confines of the 
chosen amateur band. Pity that 
ICOM don’t offer an optional band 
pass filter for the second receiver as 
Yaesu have done with the FT-1000. 
Also, you are stuck with the same IF 
selectivity as you have chosen for the 
main receiver. | guess it’s all a matter 
of price, but | think ICOM could well 
extend their options list to include 
some of the above facilities. 
My thanks to Daycom 

Communications Pty Ltd for the 
loan of the review transceiver. ar 

Transceivers 

ICOM IC-22S Revisited 
Modifications to 48 
Channels 
Clem Maloof VK2AMA* describes another method of getting even 
more out of this classic transceiver. 

The humble IC-22S 2 metre FM 
mobile transceiver has earned a 
special place in history. It was the first 
to offer a synthesised VCO, doing 
away with the large number of 
expensive crystals. It uses a rotary 
switch to change channels so you 
don’t drive off the road, you simply 
count the clicks. Over the years there 
have been many modifications to 
improve the 22S, including extra 
channels. 

Over some twenty years the author 
has been tinkering and fixing the 
occasional dry joint. One such 
modification was to add diodes to 
receive the Hornsby ARC Morse 
beacon on 144.850 MHz. This 
channel is represented by a dot on 
the dial. 

This set was designed to operate 
from 146.00 to 148.00 MHz in +600 or 
-600 kHz offsets. It will, however, work 
quite well in simplex mode down to 
144.400, which is the lower limit of the 
VCO. 

The author uses a scheme which 
utilises the HI/LO power switch to 

provide the 25 kHz or 50 kHz 
selection with the centre position 
being power OFF. 

Here’s how: 
. Remove the (brown) high power 
ALC biasing wire from the central 
terminal of the HI/LO switch and 
connect it to the Tx 9 V point on the 
main board, that is to the same 
point as the lower wire on the 
switch (white). 

. Remove the white wire from the 
switch and relocate it to the 9 V rail 
of the PLL/VCO board. It is 
connected to the common contact 
of the rotary switch (red wire). 
Connect the reverse side of the DO 
pin on the PLL/VCO board to the 
vacant central pin of the HI/LO 
switch. 

4. Disconnect the purple wire (R149 
wiper contact) from the switch, 
insulate the wire (no low power 
bias is now available). 
The blanked out position on the 
dial can be used for 146.000, 
eliminating all 22 diodes on the D6 
rail. This is achieved by using a 
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Fig 1 — IC-22S switching modifications. 
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