lcom IC-7/56PRO HF
& 50MHz Transcelver

Reviewed by Peter Hart, G3SJX*

MEWHAT OVER three years ago,
Scom launched the IC-756, a high end

F+6mbasestationwhich| reviewedin
theMay 1997 edition of RadCom. Very recently
lcomhaverel eased thel C-756PRO, whichfrom
itsnumber may convey theimpression of just an
upgradedversion. Theoutwardappearanceisvery
similar, indeed the same solid multi-partitioned
diecast chassisisused, withthesamefrontandrear
panels. Someof thebuttonshavebeen reassigned
toprovideadditiond features, butthemouldingsare
identicd. However,interndly thed ectricd architec-
tureisvery different, relyingheavily onDSPfor IF
as well as AF processing functions and with a
number of important new festuresadded.

PRINCIPAL FEATURES

THE IC-756PRO is 12V operated, with a peak
current drain of up to 23A. Itisatable-top size
measuring 340x 111 x 285mm andwei ghsabout
9.6kg. USB, LSB, CW, RTTY, AM and FM
modes are selectable, with normal or reverse
sidebandonCW and RTTY.RTTY isFSK with
selectable mark frequencies, shiftsand polarity,
andrequiresal ogicleve inputontransmit. Foruse
with AFSK terminal units, AMTOR, PSK31,
SSTV etc, voicemodesareused. Onall thevoice
modes, along push of the mode key selectsdata
and thismutesthemicrophone.

Thereceiver tunescontinuoudy from30kHzto
60MHz, with thetransmitter enabled only within
theexact amateur band all ocation (makesurethat
you have the appropriate version for the country
fromwhich you wish to operate). Individual but-

* The Willows, Paice Lane, Medstead, Alton, hants GU34 9YA.

tons sdlect the bands, with atriple band-stacking
register employed that is useful if you operate
frequently onthreemodes,egSSB,CWandRTTY.
One of threelast used frequency/mode combina-
tionsisreturned for each press of theband key.
Thesmooth action tuning knob tunesin 10Hz
steps at SkHz per knob revolution, with auto
speed-up on fast sustained tuning. Faster tuning
ratesfor rapidfrequency changesandd ower rates
forprecisontuningarea soprovided. 101 memory
channd sareincludedwiththeusua facilities, and
frequency and memory channel can be entered
directly. A memo-padfestureallowsfrequencies
tobequickly stored and recalled by asimplekey
press, on the basis of lagt-in, firgt-out. RIT and
transmitter incremental tuning operate over a
range of £9.99kHz and various scan modes are
implemented. Comprehensive switching man-
ages access to the VFOs and split frequency
operation. For repeater use, separate splits are
programmable on HF and 50MHz and there is
aso a CTCSS tone encoder and decoder for
repeater access or tone squelch operation.
Thereceiver front-end configuration may be
optimisedtosuitdifferentrequirements, withtwo
selectable preamplifiers, three levels of signd

Carrier suppression: 25dB (see text)
Transmitter AF distortion: <1%

NOTES:

TRANSMITTER MEASUREMENTS

Ccw SSB(PEP) INTERMODULATION

POWER POWER PRODUCTS
FREQUENCY OUTPUT OUTPUT HARMONICS 3rd order 5th order
1.8MHz 106W 106W -64dB -30dB -44dB
3.5MHz 108W 108W -64dB -36dB -45dB
7TMHz 108W 108W -64dB -28dB -42dB
10MHz 108W 108W -64dB -32dB -42dB
14MHz 108W 108W -64dB -22dB -36dB
18MHz 108W 108W -60dB -30dB -40dB
21MHz 108W 108W -70dB -35dB -36dB
24MHz 108W 107w -70dB -26dB -36dB
28MHz 107w 107w -70dB -22dB -38dB
50MHz 104W 103W -70dB -20dB -36dB

Sideband suppression: 70d0B @ 1kHz
Microphone input sensitivity: 3mV for full output
SSB T/R switch speed: mute-TX 12ms, TX-mute 1ms, mute-RX 22ms, RX-mute 1ms

All signal input voltages given as PD across antenna terminal .
Unless stated otherwise, all measurements made on SSB with receiver preamp 1 switched in.
All two-tone transmitter intermodul ation products quoted with respect to either originating tone.
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attenuation and a novel combined RF gain/all
modesquel chcontrol. Preamp 1hasagain of about
10dB for use on al frequencies above 1.6MHz
and preamp 2 isintended for useon 21MHz and
abovewith again of about 16dB. The CW pitch
is adjustable over the range 300-900Hz to suit
personal preferences. A front panel pushbutton
selects between two antenna sockets and aso
enablesexternal receiver antenna. Thelast used
antenna/ externd receive antennacombinations
arestoredwiththeband stores. It canbeuseful to
be ableto sdlect external receive antennas auto-
matically for theL Fbandsfor loopantennasor for
those fortunate to have accessto Beverages. An
auto ATU isbuilt-in, matchingupto 3:1VSWR
and coversal bandsincluding 50MHz. Tuning
settingsevery 100kHz are stored to enablerapid
andaccurateresdection.

Thetransmitter powerisvariablefromabout 2-
100W on all bandsand the anal ogue meter indi-
cates power output, SWR, compressionor ALC
level. An IF DSP speech processor is provided
with three bandwidth settings, treble and bass
adjust, VOX and atransmit signal monitor. Full
andsemi break-inisavailableon CW, withafront
panel control for adjustabledelay.

The rear panel carries the usud interfaces,
commontoall lcomradios, for control of linears,
ATUSs, dataterminals, etc. ThestandardlcomCl-
V serial computer interfaceisprovidedwithdata

Top view with covers removed, showing PA, filters
and ATU.
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Icom IC-756PRO HF & 6m Transceiver

transfer rates from 300 to 19200 0 ©nsaB AG2560
baud, which also allows
transceiving with other Icom ra- -10
dios. Twokey jacksarefitted, the ~20 :’: sfg:)er:se
jack onthefront panel for akeying Y |+
paddletocontrol theinternal keyer, G =30 e
andthejack ontherear panel fora 2 .0 dynamic
straight key or external keyer. A | & range
transverter jack is also provided o -50
which outputs about -20dBmon | § _¢,
transmit and functions asthe re- g
ceiverinputonreceive. 70 = :
= _1” Oscillator
DSP 2% B / \ /S'ii?saend
THEMAJOR(differencebetween | § ~%°F=" 7 <
this radio and the earlier IC-756 — —
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lies with the DSP circuitry. The
=110

1C-756 used aquadruple conver-

sionsuperhetwiththemainselec- -120

tivity achievedthroughcrystal/ce-
ramicfiltersatboththe9MHzand

-30 =25 =20 =15 =10 =5 0

Frequency offset (kHz)

+5 +10 +15 +20 +25 +30

AGCisdsoimplementedbytheDSP,
with three separate time constants
sdectablefromthefront panel. These
threevaluesmay beset fromamenu
of 13 different values (0.1 to 6s) and
areset separately for all modesexcept
FM. Twoseparatenotchfunctionsare
providedinthistransceiver, both us-
ingtheDSP. A particularly effective
manudly-tuned | Fnotchwithadepth
of 70dB isincluded withinthe AGC
loop, and hence does not result in
desensitisngwithstrongcarriers. An
auto-notchisimplementedat AFand
will automatically attenuatesevera beet
notes, evenif they aremoving.

An adjustable DSP noise reduc-
tion systemisincluded and thereis
-5 aso a conventiona (not DSP) IF
noiseblanker for pulsetypeinterfer-
encesuchascarignition. Themodu-
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455kHz IFs prior to feeding the
DSPat 15.6kHzfor demodulation
and audio processing. The IC-
756PROisatripleconversionsuperhetwithafirst
IF of 64.455MHz, asecond IF of 455kHz with
fairly broad (15kHz) sel ectivity andathird conver-
sionto 36kHz tofeed a32-bit floating point DSP
which providesall thel Ffiltering, demodul ation
and audio processing functions. The channel fil-
tering is impressive, providing 41 different
passband widths on CW and SSB from 50Hz to
3600Hz with shapefactorssuperiortoany crysta

Fig 1: Effective selectivity curve on USB.

filters. There are 32 passband widths selectableon
RTTY (50-2700Hz) and3eachonAM (3,6,9%kHz)
and FM (7, 10, 15kHz). Three separate selectable
bandwidthsareavail ableforeschmodeby asmple
pushof afrontpand key, selectablefromtheavailable
menuviathesat-uproutine.

The DSP aso provides the twin passband
tuningfunctionwhichenablesthefilter sidestobe
both independently moved and narrowed. The

latedtransmitsignal isalsogenerated
by theDSP, with adjustablebassand
treble microphone equalisation and
adjustablecompressor.

OTHER SPECIAL FEATURES

A DUAL-WATCH facility isincorporated viaa
second recelver. Thetwo receivers use separate
first mixersand synthesi sersandacommonsignal
path for al RF, IF and AF circuitry. Hence the
second receiver will usethe same I F bandwidth
and mode and must be broadly within the same

NOW vou nave reap THE peTer HART REVIEW

for almost 50 years and is |
respected as a DX operator worldwide. His ‘CV" includes No.1
DXCC, 5 band worked all zones, RSGB Commonwealth Century

Club Supreme, 875 IOTA Award and many many more.

...and seen how impressed he
was, read what Henry Lewis,
G3GIQ has to say. Henry has
been operating on the HF bands
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band, or for the higher frequencies, on adjacent
bands. A balance control setsthegain of thetwo
signa pathsviaPIN diodeattenuatorsfollowing
themixers. A singletuningcontrol isused, assign-
able to either receiver and both receive VFO
frequenciesare continuoudly displayed together
withtheseparatesel ectedmemories(activeor not).
A quick duawatch function equalises the fre-
quency of bothreceivers.

The IC-756PRO includes a built-in RTTY
(baudot) demodulator and decoder circuit for
displayingthereceiveddatadirectly onthedisplay
pandl. Thisisanew feature, afirstin any trans-
ceiver. The DSP providesasharp two-tone dual
pesk filter demodulator limited to 2125Hz mark,
170Hzshift45-baud RTTY . A tuningindicatoris
also provided on the display panel to assist with
tuning RTTY signals.

A built-infull messagekeyer with someuseful
featuresfor contest operationisprovidedfor CW.
Thekeyer operatesover awiderange of speeds,
withadjustableweightingandavariety of keying
paddle arrangements. Four memories will each
storeupto54 characters, withaprovisiontosend
automatically incrementing serial numbers and
auto-repest after atimedel ay. Themessagestores
are programmed in text from front panel push
buttons, not using the keying paddle.

ThelC-756PRO dsoincludesadigital voice
recorder withfour memory channelsonreceive
and four on transmit. Each memory store is
limited to a maximum message length of 15
seconds. Thisisuseful for repeated CQ callsin
long contestsand other fixed contest messages.
Thetransmit storescan betagged withlabelsup
to20characterslongfor easy identificationonthe
display panel. As an optiona extra, a voice
synthesiser module can beinstalled.

MEASUREMENTS
Measurementsare givenin thetablewhen pow-
ered from a 13.8V supply with additiona com-
ments as follows. Notethat | have now included
the 136kHz band in my standard set of measure-
ments.

RECEIVER

With the higher gain preamp in circuit, preamp
2, the sendgitivity on 21MHz and above was
about 3dB better than with preamp 1. Note that
no preamp is selectable on 136kHz. The Smeter
reading is independent of mode. The rejection
of images and al |F frequencies was exception-
dly good, in excess of 100dB. The initid AGC
attack time was fast, but took around 200ms to
settle the last dB.

Thefilter bandwidths showninthetableare
justarepresentativeselectionfromthe40+filters
available. Theshapefactorsand steep skirtsare
really excellent, even with bandwidthsdownto
50Hz. ThisiswhereDSPscores, asthesefigures
areunattainablewithconventiona I Ffilters. The
reciprocal mixing performance is very good -
better thantheoriginal 1C-756 - and theoverall
dynamicrangefiguresarereasonable. Eventhe
close-in dynamic rangeis quite creditable (see
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RECEIVER MEASUREMENTS
SENSITIVITY SSB 10dBs+n:n INPUT FOR S9
FREQ PREAMP 1IN PREAMP OUT PREAMP 1IN PREAMP OUT
136kHz - 2.5uV (-99dBm) - 280pvV
1.8MHz  0.18uV (-122dBm) 0.45uV (-114dBm) 18uv 56uV
3.5MHz  0.18uV (-122dBm) 0.45uV (-114dBm) 18pv 56uV
7TMHz 0.16pV (-123dBm) 0.35uV (-116dBm) 14pv 450V
10MHz 0.16pV (-123dBm) 0.35uV (-116dBm) 14pv 450V
14MHz 0.16pV (-123dBm) 0.35uV (-116dBm) 13pv 450V
18MHz 0.14pV (-124dBm) 0.35uV (-116dBm) 13puv 450V
21MHz 0.16pV (-123dBm) 0.40pV (-115dBm) 14pv 450V
24MHz 0.16pV (-123dBm) 0.40pV (-115dBm) 16pv 50V
28MHz 0.16pV (-123dBm) 0.45uV (-114dBm) 16pv 56uV
50MHz 0.22uV (-120dBm) 0.45uV (-114dBm) 20uvV 450V
AM sensitivity (28MHz): 1pV for 10dBs+n:n at 30% mod depth AGC threshold: 1.3pv
FM sensitivity (28MHz): 0.3V for 12dB SINAD 3kHz pk deviation AGC attack time: see text
100dB above AGC threshold for +1dB audio output AGC decay time: see text
Max audio before clipping: 1.5W into 8 ohm, 2W at 10% distortion
Inband intermodulation products: better than -50dB
S-READING INPUT LEVEL SSB FILTER |IF BANDWIDTH
(7TMHz) PREAMP 1IN PREAMP OUT -6dB -60dB
S1 1.6pV 5pv 10kHz 10.9kHz  16.2kHz
S3 2,50V 8uv 6kHz 6.6kHz 10.8kHz
S5 4.5V 14pv 2.4kHz 2520Hz 3560Hz
S7 8uv 25uVv 500Hz 515Hz 1140Hz
S9 14pVv 45V 250Hz 263Hz 859Hz
S9+20 63pV 200pV 100Hz 107Hz 216Hz
S9+40 800pV 2.5mV 50Hz 63Hz 141Hz
S9+60 6.3mV 20mV
INTERMODULATION (50kHz Tone Spacing)
PREAMP 1IN PREAMP OUT

3rd order 2-tone 3rd order 2-tone
Frequency intercept dynamic range intercept dynamic range
136kHz - - +16dBm 84dB
1.8MHz +3dBm 90dB +13dBm 92dB
3.5MHz +3dBm 90dB +13dBm 92dB
7TMHz +0dBm 89dB +11dBm 92dB
14MHz +2dBm 90dB +13dBm 93dB
21MHz +0dBm 89dB +13dBm 92dB
28MHz -2dBm 88dB +14dBm 92dB
50MHz -4dBm 84dB +13dBm 92dB

CLOSE-IN INTERMODULATION ON 7MHz BAND
PREAMP 1IN PREAMP OUT

3rd order 2-tone 3rd order 2-tone
Spacing intercept dynamic range intercept dynamic range
3kHz -27dBm 71dB -18dBm 72dB
5kHz -26dBm 72dB -17dBm 73dB
TkHz -26dBm 72dB -16dBm 74dB
10kHz -22dBm 74dB -12dBm 76dB
15kHz -14dBm 80dB -4dBm 82dB
20kHz -8dBm 84dB +3dBm 86dB
30kHz -2dBm 88dB +9dBm 90dB
40kHz +4dBm 92dB +12dBm 92dB
50kHz 0dBm 89dB +11dBm 92dB

RECIPROCAL

FREQUENCY MIXING FOR BLOCKING BLOCKING
OFFSET 3dB NOISE PREAMP1 IN PREAMP OUT
3kHz 83dB -32dBm -22dBm
5kHz 86dB -32dBm -22dBm
10kHz 92dB -29dBm -19dBm
15kHz 96dB -21dBm -10dBm
20kHz 98dB -13dBm -3dBm
30kHz 101dB -7dBm +2dBm
50kHz 106dB -7dBm +2dBm
100kHz 111dB -7dBm +2dBm
200kHz 115dB -7dBm +2dBm

Fig1),consideringthat all thechannel selectivity
isinthefina IF, apotential problem with this
approach. Thein-bandintermodul ation perform-
anceisexceptionally good.

TRANSMITTER
The power output figures in the table were
measured with the ATU out of circuit. The

ATU introduced an additional 1oss of about
10%. The SSB carrier suppression with no
modulation was greater than 80dB, but de-
gradedtoonly 25dB withmodul ation. TheCW
riseand fall timeswerefairly sharp and there
was about 30% character shortening at
40WPM on full break-in. Therewasno char-
acter shortening on semi break-in.
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LCDpanelshowing RTTY decoderdisplay (full screen).

LCD DISPLAY PANEL

THEFRONT PANEL display usesa5-incolour
TFT LCD panel. Associated withthisareseven
buttons down the side and five function keys
aong the bottom. These buttons and keys are
assigned functionsaccordingtocontext. Thetop
half of the panel indicates all the frequencies,
modes, split and dual-watch status, | Ffiltersetc
at al times. A graphical representation of IF
bandwidthisalso portrayed, responding alsoto
PBT settings. The 24-hour clock time is also
displayed andatimer with programmabl eon/of f
timesmay also beenabled.

Thebottom part of thedisplay hasanumber of
functions. It can show the spectrum on either side
of thereceivefreguency, withase ectablegpanfrom
+12.5t0+100kHz. The current spectrumtraceis
shown in green, with ablue background tracefor
pesk hold. Pesk hold can beuseful for monitoring
transent openings on 50MHz. The transmit fre-

quency isindicated for split operation or the sub
receiver frequency for dual watch. A sectionof the
memory bank can bedisplayed showingupto 13
consecutivel ocations. Alphanumericnamescanbe
assignedfor easy referenceanditisas mplematter
toscrall through, locate and select channels. This
section of display aso showsthe set-up and mes-
sage stores for the voice and CW keyers and
decoded RTTY messages.

This radio has a host of user programmable
seftings. These are easily accessed and s,
without constant reference to the manual, by
the simple presentation in words and the as-
signable keys provided on the display. This
same approach alows the memory keyer,
scanning options and other functions to be
set up in avery user friendly way.

ON-AIRPERFORMANCE

THEFIRST THING youwill seewhenyouturn
onthisradioisthestart-up screen saying that the
DSPiscdlibrating. Thistakestenseconds. Overdl
| found theradio an excellent performer, easy to
use after initial familiarisation and with &l the
featuresthat anyonecouldpossibly want andwell
implemented. Thefilterswerereally superb. The
narrower filtersoffer someinteresting possibili-
tiesfor 136kHz DX and narrow datamodessuch
asPSK31. Theperformance on 136kHz seemed
very goodandalthoughl amcurrently without my
LF antennas, several stationswere heard onthis
band. Thereceiveperformancewasvery goodon
all modes, although somestrongsignal problems

couldbefoundon40mwiththepreampswitched
incircuit. | foundthespeaker somewhat restricted
infrequency rangeand|acked bassresponse, with
much better quality on headphones. Thebuilt-in
RTTY decoder performed effectively and the
spectrumdisplay wasparticularly useful for moni-
toring 50MHz band activity. The transmit per-
formancewasgood and CW break-in effective.

CONCLUSIONS

ThelC-756PRO isan excellent all-round buy
for HF and 50MHz, packed with features and
agoodelectrical performance. Thelist priceis
£2099 and, most importantly, there are no
expensiveextrafiltersneededfor serioususeon
CWandRTTY.

ACKNOWLEDGEMENT
| wouldliketothank Watersand Stanton PL Cfor
the loan of the equipment. .

LCD panel showing spectrum display.

icom
IC-756PRO

qq-r'ﬁ?'lt'j"

o
.‘.'-

‘-l -
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Choose Your Dealer Carefully

Whean you decde o purchase a radio as complex and as
idvanoed i Jesign 45 he IL-736FPR0, you nead o choose your
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Check it out below, and then give us a call for a
diract deal or part exchange. Do i foday!

* In Stock and on Demo
* 10-day Approval

i * Free 6 Month's Credit
*8.7% APR for longer terms
* 4 Full-time Engineers
* On-premises servicing
* 14 Licensed Staff

r IS0-9002 Accreditation

der
We're ICOM's
Number One Dealer
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