'PRODUCT REVIEW

ICOM IC-756PROIlI HF/6-Meter Transceiver

By Rick Lindguise, NIRE
ARRL Senior News Ediror

With the [C-T36PROL, TCOM likely
has come the closest of any manufaciurer
i providing the sort of performance de-
manding opérators expeéct in a radio that
relies largely on digital signal process-
ing (DSP) for its ultimate selectivity,

To review very quickly for those of you
who are tuning in late, the [C-T36PROII
covers the HEF bands and 6 meters, plus it
olfers gencral coverage receive that begins
down in the nether regions of the spec-
trum {30 kHz) and extends up to the VHE
range (60 MHz). It transmits and receives
S5B, CW, AM and FM, and it can even
decode RTTY and directly display the texi.

OF course, we liked the original PRO
very much, o we had to wonder if those
FRoman numerals really lded much, Per-
sonally, T wend to stay away from those
Foman numeral movie sequels, but that
docsn't necessarily apply 1o ham radio gear.

“The best just got better,” ICOM's ads
proclaim, With our [ocus on performance,
the degree to which that claim is true
about the IC-736PROIN is our chiel task
al hand. While it may not be readily ap-
parent from the Lab oumbers alone, the
PROII does représent a level of improve-
ment over its predecessor. It hears and
sounds better, and it does so withowt some
of the annoying idiosynerasies ol the
original PRO,

So Soon?

Indeed, it seems like just yesterday
that we'd reviewed the 1C-736PRO. Well,
aging 15 a lunny thing, | guess: vour sense
of time gets all compressed, It was June
2000 when the PRO “Product Review™
appearcd in G857, While that's a techno-
logical eternity, it’s not, afier all, very
long in the greater scheme of things,

With the PROI coming out a vear or

so later, the more eynical might wonder if

there was something wrong with the origi-
nal PRO that ICOM needed to fix, hence
the PROIT, Or did technology just leap-
trog ahead, and ICOM now is taking ad-
vantage with this updated model? Manu-
factorers might balk, but, cynics aside,
these are valid questions that prospective
buvers of transceivers in this price class
have a right and o responsibility o ask.
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True Story

You probably knew you were soing (o
ael g story al some point, 0 hére 11 is.
The First |']iL-Lt‘: of new ham gear [ ever
bought was a 2-meter all-mode trans-
ceiver, At the time (this goes back about
20 vears), 1 was very much into working
Mode A on the carly OSCAR and RS sat-
ellites, and the modifed Tecraft (remem-
her that little outfit?), crystal-controlled,
tube-type transoitter [d moghified for OW
satellite use just wasn™ L culling il anymaore
fimaging that).

So. I scanned the catalogs, asked
around and finally settled on a Kenwood
TR0, Over vigorous spously profest,
I plunked down about 3430 For that il
gem—a 200d chunk of cash in the early
98 0s—and that unit continued (o serve
me well Tor the next 15 vears, when 1 [i-
nally parted with 1. But it always just
galled the feck out of me that, within six
or eight months after I'd bought the
TR-4000, Kenwood came out with the
TR-9130), which had a vastly more read-
able fluorescent display (the 2000"s red
LEDs were wicked hard. il not altogether
tmpossible, to read o sunhght), plus more
memories, among other things 'd wished
the TR-U00 had when 'd bought mine,

Bottom Line

With subtle but significant im-
provements, |COM has nudged
this latest incarnation of the ‘756—
the IC-7EEPROI—aven closer to
Mirvana.
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There were other new niceties, oo, and
the price was aboul the same.

Arvgh! I only F'd waired!

We can’t speak for them, of course, but
a few owners of the original PRO might
well be saying the same thing 1o them-
selves right about pnow. [COM savs the
PROII includes “improvements and lea-
lures Chat youo réquested most.”™ The
changes are more than mere software up-
grades and, no, you can’'t upgrade your
FIRO 1o a PROIL

As we've said o the past, [COM is
perhaps the only ham radio equipment
manufactiurer to routinely build on its past
successes. Wilness the three terations of
the extremcly popular 1C-706, which is
e upe ko is MENG model and sill go-
ing strong. Lach medel 15 better and more
featurg-filled than its predecessor, This
1% an admirable rend. Let’s see how it
worked cut in the case of the latest
1C-736 model.

A 3G Radio

Taking a cue [rom the wireless tele-
communications indostry, we'd have to
call the PROII a “third-generation™—or
3G —rudin, The original 1C-756 was 3
very capable. yvet more conventional,
transceiver that showed up in 19946 (see
OST “Product Review,” May 19973,

Like maost other transceivers in its
price class, 10 continued the trend 1o rely
on conventional crystal or mechanieal fil -
lers 1o enhance selectivity i the interme-
diate-frequency stages. But, as we pointed
out in our review ol the ariginal PRO, the
die had been cast with the debut of the
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Kenwood TS-870, which relied on then-
state-of-the-arl DSP,

Coming up with a flawless DSP de-
sign has become a search Tor the Holy
Grail of sorts among manufaciurers—
although some scem 1o favor designs
that meld conventional and DSP IF
[iltering systems, as Yaesu's MARK-Y
FT-1000MP does, Notonly do DSP-based
filters eliminate the need and expense of
optional crystal or mechanical lilters, but
they also enhance flexibility, With the
PROICs DSP, you don’t just have a couple
or three hard-and-fast choices for narrow
lilters, you've got more than 50 (by
[COM s count), Then there are the noteh
filters and digital noise reduction to
sweeten the pol. We should point out,
however, in the interests of accuracy that
the PRO and the PROIN use crvstal filters
in the signal path, nol eeramic, as we'd
incorrectly stated in our earlier PRO re-
view. We're notl quite o the point that
we're ready o do away with crystal il-

ters altogether.
We appear o be inching forward 1o
that fabled day in the future when we’ll
“upgrade™ our 1otally soltware-defined
radios via the Imernet.

Changes at the Cellular Level

ICOM says it went back 1o the draw-
g board to effect considerable changes
from the original PRO w the new PROII
at what we might call the cellular level,
All ol these changes seem 10 be aimed at
reducing distortion in various places
along the signal path. To wit {according
to [CONM):

® The front-e¢nd bandpass Tilters have
been completely redesigned 1o improve
the second and third-order intercept num-
bers (more on what this means in a bit),

# PIN diodes have been improved 1o
turther redoce Tromt-end distortion.

® The first mixer has been reworked
for improved sensitivity and inter-
maculation distortion characteristics.
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Flgure 1—Weorst-case spectral display of
the IC-FS6PROI transmitter during two-
tone intermodulation distertion (IMD)
testing on HF. The worst-¢case third-order
product is approximately 30 dB below
PEF ocutput, and the worst-case flfth-
order is approximately 40 dB down. The
transmitter was being operated at 100 W
output at 28.35 MH=z.

Figure 2—Spectral display of the
IC-7S6PROIN transmitber during two-tone
intermodulation distortion (IMD) testing
on & meters. The third-order product is
appreximately 28 dB below PEP autput,
and the fifth-order s approximately

42 dB down. The transmitter was being
operated at 100 W outpul at 50.2 MHz.
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Flgure 4—Worst-case tested HF spectral
display of the IC-TS6PROI transmitter
oulput during cemposile-noise testing at
14 MHz. Power oulput is 100 W. The
carrier, off the left edge of the plot, is not
shown. This plot shows composite
transmitted noise 2 to 22 kHz from the
carrler.

Figure 5—BSpectral display of the
IC-756PROII transmilter output during
composile-noise testing at 50.2 MHz.
Power output is 100 W. The carrier, off tha
left edge of the plot, is not shown. This
plot shows composite transmitted noise
2 to 22 kHz from the carrier,

¢ “Preamp 17 now is a push-pull de-
sign, which reduces second-order IMD,

# The thivd mixer was redesigned for
lower distortion using ast analog
swilches, (1COM says that, because the
DSP does the narrow-band filtering after
the mixer, the third mixer becomes more
critical in DEP receiver designs,)

A More Delightful Display

Everyone loved the display on the
original PRO, and they adored the one on
the PROI just as ardently, While 1COM
touts the PROIIs display as being “higher
quality,” putting a PRO and a PROII side-
by-side revealed distinctions without
much of o difference. For all intems and
purposes, these were identical (wins—
clear and crisp and easily readable at wide
angles from either side, To the naked eye.
we noticed only that the Farge font used w
read out the frequency was composed of
vertical lines in the PROII rather than the
tiny dots in the original PROs display.

The real big difference is that you can
do more with the display on the PROII,
There's a greater choice of display back-
grounds, and, as with the carlier model. there
is a choice of seven fonis for the freguency
readont and other on-sereen legends,

The PROII now provides eight pos-
sible display backgrounds, labeled A
through H. In summary, there's a black
backgrownd with wihite, vellow, lizht blue
or green legends, a white backeround with
dark blue legends, a dark blue background
with white legends. i seascape with white
legends or a cityscape (is it Tokvo, and,
if 0, can we gel one with Godzilla?) with
white legends.

Performance: Are We There Yet?

Creature comforts in a transceiver coer-

Figure 3—CW keying waveform for the
IC-F56PROIN showing the first two dits in
full-break-In {QSK) mode, The equivalent
keying speed is 60 WPM. The upper trace
is the actual key closure; the lower trace
Iz the RF envelope. Horizontal divisions
are 10 ms. The transceiver was being
operated at 100 W output at 14.2 MH=.
Mote that both dits are somewhat
shortened. Only the first dit is shortened
in semi-break-in modo.
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Table 1
ICOM IC-756PROII, serial humber 01164

Manufacturer’s Claimed Specifications

Receiver Receiver Dynamic Testing

Fi two-tone, third-order IMD dynamic range: Not specified. 20 kHz channel spacing, both preamps on: 28 MHz, 77 dB:

52 MHz, 77 dB*. 10 MHz channel spacing: 52 MHz, 92 dB.

59 signal at 14.2 MHz: preamp off, 53 nV; preamp one, 19 uV;
preamp two, 7.9 nV 80 MHz, preamp off, 73 nV;
preamp one, 26 nV; preamp twao, 13 v,

Al thresheld, preamp on: SSB, 3.8 uV; FM, 29 MHz, 0.31 pv;
52 MHz, 0.25 pV,

22Wat 10% THD into & L,

Range at -6 dB points, (bandwidth):
CW-N [500-Hz filter): 466-982 Hz (516 Hz);

Measured in the ARRL Lab

Frequency coverage: Beceive, 0.03-60 MHz; transmit, 1.8-2, Receive, as spacified'; transmil, as specified.
A.5-4, 7-7.310.1-10.15, 14-14.3518,088-18. 168, 21-21.45,

24.89-24 99, 28-29,7, 50-54 MHz.
Power requirement: Beceive, 3.5 A; transmit, 23 A {maximum}.
Modes of operation; SSB, CW, AM, FIM, FSK, AFSK.

a-metar sensitivilty: Mot specified,

Recoiva, 3.2 A; transmit, 21 A, Tested at 13.8 Y,
As specified.

Squelch sensitivity: S5B, CW, RTTY, <5.6 uV; FM, <1 uv.

Receiver audic output: 2 W into 8 £ at 10% THD.
Receiver Dynamic Testing IFfaudio response: Mot specified,

Meoize Floor (MDS), 500 Hz filtar:

Receiver
SSBCW sensitivity, bandwidth not specified,

- 1.8- i <016 uW; Preamp off Freamp ong  Paamp fwe CW-A1 348-16749 Hz (1231 Hz);
ég-gg Eﬂﬁé Eﬂ?aiﬂaggiﬁ?rﬂﬁ u"-?l.-l}l s {OMHz —121dBm  NiA # el USB-W: 235-2725 Hz (2490 Hz):
sl 2l 35MHz -132dBm  —140dBm  —143 dBm LEB-W: 232-2716 Hz (2484 Hz);
14 MHz —131 dBm  —132 dBrn —141 dBm AM: 94-2786 Hz (2692 Hz),
0 MHz =125 dBm —136 dBm —139 dBm Spurious and image rejection: HF & 50 MHz, First IF rejection, 14 MHz, 94 dB: 50 MHz, 83 dB:
AM sensitivity, 10 dB S/N: 0.5-1.8 MHz, <13 n\,; 10 dB {S+M3M, 1-kHz lone, 30% modulation: (except IF rejection on 50 MHz): 70 dB, image rejection, 14 MHz, 110 dB: 50 MHz, 110 dE.
1.5-30 MHz (preamp 1 an), <2 uV; 50-54 MHz, <1 uV. Fraamg off Freamp ong  FPreamp two
1.0 MHz 5.0 !.llll.'II P, B A Tranﬁmitter - B -
38 MHz 1.6V 0.7 pv 0,46 pv Transmitter Dynamic Testing
50 bHz 3.6 uv 1.2 uV .65 pV FPowver output: HF & 50 MHz: 858, CW, FM, HF: CW, SSB, FM, typically 115 W high, <1 W low:
FI sensitivity, 12 dB SINAD: 28-30 MHz (preamp 1 on), For 12 dB SILHAD: i i y ; 100 W (high), 5 W (low); AM, 40 W (high), 5 W (low), ghﬁﬂé[ylé}r:ﬂcatl;r}rp%i l*r;:f %gﬁhiﬂ .;;F: "?;”iﬂ :}T_i rﬁ;w,
=05 uV; 50-54 MHz (preamp 2 on), <032 pV. TEEND O, FEANE e reamp fwo B, FM. al ) . .
!’ ; 29 MHz Q.72 v 0.33 p 021 p typically 38 W high, <1 W low,
52 MHz 1.2V 0.43 Vv 0.28 pv Spurioug-signal and harmenic suppression: =50 JB HF, 57 dB; 50 MHz, 62 dB.
Blocking dynamic range; Mot specifiad. Blocking dynamic range, 500-Hz filter: on HF, 260 dB on 50 MHz. Meats FLC requirements for spectral purity.
Spacing 20 kHz 5 kHz 55B carrier suppression: 240 dB. As specified. =65 dB.
Praamp Preamp : : . N
offionetwe offionestwo Undesired sideband suppression: =55 dB. A= specified. =65 dB,
3.5 MHz - 1187187113 dB 102100/95 dB Third-order intermadulation distortion (IMD '
14 MHz 1181167111 dB 100/97/34 dE products: Mot specified. ek e Fiies | and. =
50 MHz 116117115 dB 99/92/98 JdB
_ : _ CW keyer speed range: Mot specified. G o 48 WPKM.
Two-tone, third-order IMD dynamic range: Two-tone, third-order IMD dynamic rangs, 500-Hz filter: _ S -
Mot spacified. Spacing 20 kiHz 5 kHz CW keying characteristics: Mot specified. See Figure 3,
Praamp Freamp Transmit-recaiva turn-around time (PTT ralease 1o 58 signal, 23 ms
offfonsdwa offfonetwo 50% audio output): Not specifiad, e '
2.6 MHz  98/97/92 dB TTTTTE <B _ _ !
14 MHz  9795/01 B TETETE dB Receive-transmit turn-around time [t dalay): 238, 20 ms; FM, 11 ms, Unil is suitable for use on AMTOR.
B0 MHz  24/94/00 dB FATATE dB Mot specified.
Third-ordar intercept: Mot specified. Spacing 20 kHz 5 kHz Composite transmitied noise: Not specifisd, See Figures £ and 5.
Praamp Fraamp
afffomnedtwo afffonadfno . ) e e
35 MHz  +17.148.2-43 dBm  -18.9/~27 B-35.8 dBm Size (HWD): 4.4x13.4x11.2 inches; waight, 21.1 pounds.
14 MHz  =202/+10.2~4.1 dBm  -1B.8/-25.6-35.5 dBm Mote: Unless otherwise noted, all dynamic range measuremnents are taken at the ARRL Lab standard spacing of 20 kHz.
B0 MEz +14 4748 1/-4.2 dBm —156/~=25.5-31.2 dBm

Second-order intercept: Mot specified,

FM adjacent channel rejection: Mot specified.

Freamp offfoneftwe, +7547 1469 dBm.
20 kHz channel spacing, both preamps on: 28 MHz, 77 dB;

32 MHz, 77 dB.

Third-order intercept points were determined using S5 reference,

*Megsurement was noiza-limited at the value indicaled,
'Sensitivity degrades below 150 kHz and above 58 MHz.
“All measurements were taken at the “sharp” filter setting. SSB measured in the 2.4 kHz Tiller sefling. CW bandwidih varies with the PET

and Piteh control settings.

tainly are welcome, but For most amateurs,
it"s all about performance, and ICOM says
it"s upped the ante in the PROML Among
ather things, TCOM claims thal 1ls newest
all-DEP-flier radio offers improved third-
order intercept (this has to do with dy-
namic range amd o receiver’s ability 1o let

vou hear weak signals in the presence of

strong ones), as well as better sensitivity
without having (o hit the FREAMP button,
selectable TF filter “shape™ and enhanged
[¥5P noise reduction.

[COM savs i's completely redesigned
the noise blanker, and the PROIL offers
an adjustuble noise blanker level (not just
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an onfoff batton), improved band scope
noise floor and better andio fidelity,
When the first radios with digital fil-
ters came onto the market, one ol my col-
leagues opined that we were still years
away from the day that any soltware-de-
fined filters would be capable of replac-
ing crystal or mechanical filters. At that
point, DSP “hoxes” —oulboard accesso-
ries that oilered DSP Hlters at baseband
audio—still were popular, Although ear-
lier iterations ol this technoleg y—inboard
and vulboard—may have fallen short of
the benchmark set by conventional [17 [1-
ters, muny users were willing to sacrifice

some performance For the [lexible user-
friendly DSP Oliers.

DSP designs are getting beller, though,
and the days of the tradeolT and the com-
promise may well be in the past. With
more than one “REPT transcever (mclud-
ing the original PRO) now on the market,
it's casier 1o make comparisens o guun-
1ily the state of the art in this regard.

Learning to Love the Numbers
Dreciding what radio to buy—helping
voul 1o do that as an informed consumer
is what “Product Review™ 15 all aboul—
is a little bic like falling in love, A lol ol

sibjective factors can attract an adoring
amatenr public to o given transceiver—
fancy or innovative display, nice knobs,
i guality “look and fecl,” even the color
and texture of the cabinel {remember
Lthose two-tone green Heathkit hoxes7).
Atarling with its dazzling TFT display, the
PROII has its share of these,

O, she's sweet as honey, bul is her
daddy rich? The subjective stoll is just
one side of the coin. s the objective
numbers thal result from rigorous and
standardized testing in the ARRL Lah
Lhan can separate wheatl from chafl in
lers af manufacturer’s representations

and stark reality. Quite frankly, the mar-
gin of measurable improvement from the
FRO 1o the PROIL is rather narrow,

We've ncluded some numbers for
competitors” radios in the same price
class, [T you're curious about the specific
transceivers and can’t guess, you can look
these up in past reviews: we would rather
not inject the issue of brand names in this
particular discussion, however, so we'll
stick o the numbers themselves,

Let's cut (o the chase. Please tum 1o
Table | and follow along in your hooks
as we learn several words and concepls
vou might not be familiar with.

SSE/CW Sensitivity

ICOM says i0's becfed up the
transceiver's sensitvity, so you won't
need 1o be hitting that FREAMP button
when the weak one comes along. The
problem with adding stases of amplifica-
tion s, of course, that you risk adding
distortion, so maore is not always better
when it comes o “preamps.” [COM
seems (o be reasoning that the primary
RF-amplilication circuitry ought 1o be
sullicient for most situations.

U our original PRO, we measured the
SSB/CW sensitivily or noise floor (what
the Lab calls “minimum discernible sig-

05+ February 2002 73



nal™ or MIDS) on 14 MHe, preamp oft, al
=128 dBm. Indeed, our PROIL came i a
bit better, at =131 dBm, and a second unit
we checked tested at —132 dBm.

Recent comparable offerings from
competitors came it al =127 dBm and
=129 dBm 1n the MDS department at
14 MHz, preamp off,

Dynamic Range

The most demanding [3Xers and con-
testers tend Lo gravilale oward transceiv-
ers that offer superior dynamic range,
rather than sensitivily, however, Someé-
thing known as “two-tone, third-order
IMD dynamic runge” 15 an ohjective meua-
surg of the recever’s ability 1o let yvou
discern {copy) a weak signal in the midst
of stronger—even much stronger—sig-
nals, On a practical level. the difference
here can be finding and working that rare
one with the puny signal or going with-
out because vou couldn’t “pull him out.”

Now, eyes lorward and repeat after me:
“If you can’t bear "em, you can’t work
‘em!”

As regular readers of this column are
aware, this past summer we began test-
ing and publishing two-tonc, third-order
IMD dynamic range numbers at spacings
of hoth 20 kHe—our standard Tor many
vears—and at 3 KHz. The latter measure-
ment 15 ¢loser to real-world QREM. It's
also well inside the typical [3-kKH# front-
end “roofing filter.”

At the 20-kHz spacing, our original
PRy came mnoat 95 dB on 14 MHz2,
preamp off. We weren™t publishing a
3-kHz number when we reviewed the
original PRO, so0 we measured the one
ICOM donated 1o WIAW. [t came in al
8O0 dB on 14 MHz, preamp ofl.

By comparison, our PROIT measured
at 97 JdB and 76 dB respectively. We
checked another unit provided by 1[COM
and we measured 100 dB ar the 20-kHz
spacing.

The competition, you ask? The most
recent comparable unit with DSP filier-
g tested at both spacings came i at
U4 dB and 69 dB, respectively, Another
compelilor’s current transceiver offering
in the same price class that uses cryvsialf
mechanical Llters and DSP topped
[O0 dB at 20-kHz spacing and 76 dB at
5-kHz spacing.

Third-Crder Intercept

The bottom line stalistic Tor many
manulacturers and prospective buyers is
something called “ithird-order intercept”
or IP5. ICOM claims an [P, improvement
tor the PROID over 1ts predecessor. This
number is calculated on the basis of the
MDS {or some higher signal level) and
the two-tone, third-order IMID dynamic
range ligures we just discussed. The more
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the third-order intercept is in the positive
range, the better,

Sticking with 14-MHz, preamp off,
numbers, our PROS 1P, worked out to
be +15.4 dBm. Our PROIT came in al
+20.2 dBm, while a second unit tested
at + 17 dBm and o third, provided by
[COM, tested at +2]1 dBm {we also mea-
sured 10 AB dynanie range on this umt).

IF/Audio Response

The characteristics of the IF “strip” and
the audio amplifier stages by and large
determine how a recerver sounds, assum-
ing that whatever you're using to listen
wilh—speaker or headphones—are up to
the task of handling the delivered audio.
Giood “communications-quality” audio for
amateur S5H work typueally has o band-
width in the vicinity ol 2.4 kHz or 50, De-
pending on what happens inside the ra-
dioy, the resulting audio within such a
passband can range from rich and lull 1o
overly bright, unny or muddy. Digutal fil-
ters ol the sort the PROI employs allow
the user Lo customize response, within
design Iomits, among the vanous extremes,

Since ICOM claims “improved audio
lidelity™ as one of the PROIDs selling
points, we were a bit perplexed to dis-
cover that 55B audio with the 2.4 kHz
filler engaged in the default “sharp™ fil-
ter position sounded identical to our ¢ars
as that from the earhier PROY (we’ll say
more about the “sharp™ vs “soft” fillers
in just a bit). The audio sounded clean: it
just was not perceptibly better.

This was borne ont by our Lab num-
bers {see Table 1), which show the UUSB
Twide” response curve or range, measured
at the —6-dB points, starting at 235 Hz on
the “bass™ end and ending at 2725 Hz on
the “treble” side—a 1otal audio bandwidih
ol 2490 Hz—prety close to what it
should be according to the filter setting.
For all intents and purposes, this was
wentical 1o the audio response curve we'd
measured with our original PRO, and it
lefl us pondering [COM s definition of
“improved audio fidelity.”

Widening the S5B filter to a full
3.0 kHz vielded “richer”™ andio, as ex-
pected—with the low end now rolling off
at around 100 Hz and the high end at
around 3010 Hez, or 2910 Hz ol awdio
bandwidth, These are the Kinds of things
that flexible DSP hilters let you do,

The good news here for [COM s that
while the PROI's “default™ audio is no
better or worse than the orginal PROYs,
it does appear to top that of two compet-
g transceivers we revigwed in recent
months, We'd measured the “S5B-wide™
audio passhand for one DSP-based trans-
cever al a rather constncted 1911 Hz
(the low end rolled off at around 450 He
on that unit), and at a somewhat better

2157 Hz on another transceiver that em-
ploys conventional flerng (the Tow-end
response was slightly better, and there
was more high end). These measurements
also were made at the 2.4-kHz filter set-
lings on the respective radios,

Going by our Lab numbers, the
PROI's audio response curve lor classic
AM maode does not appear to be nearly as
wood as the original PROs, but this num-
ber 15 a bit deceptive. Keep in mind that
our measurcment was al the rither narrow
3.0 kHz bandwidth, and PROIs measured
AM bandwidth of 2692 Hz s much more
in line with what one should expect from
a 3.0-kHz filter than the broader 3363 He
we'd measured on the onginal PRO. The
narrower passband in the PROI comes
largely at the expense of high-end re-
sponse, which will mean slightly muddier-
sounding AM audio in the narrow filler
position. The PRO and PROID offer AM
filters at 6.0 and 9.0 kHz 1o0.

The PRO and the PROII both mea-
sured a substantial 2.2 W oar 10% total
harmonic distortion inte an B-L2 load,

Killing Me Softly

A significant change in the DSP fil-
tering 15 that you can s¢lect {via the menu)
whether you want “sharp™ or “solt” filter
skirts Tor S5B or OW. These choices will
tmpact the awdio response curve. The
PROIL offers a graphical representation
of the filter curves. In the sharp position,
the filter curves are flat at the top and
break ab nearly right angles at the twop of
the slope. In the sofl position, the filer
curves are rounded at the top, something
like a sine wave—sort of the Kinder, gen-
tler version of DSP.

On 558, the difference is a bit more
noticeable to the ear, and we were able 1o
gquantily this in the Lab in terms of how
it affects andio response. In the USB
mode with a 2.4-kHz filter enabled, the
soft filter rolled off the audio at both
the high and low ends—vielding a pass-
band that started at 283 He and didot roll
off until 2456 Hz at the top—a total of
2173 Hz. That's more than 300 Hz nar-
rovwer Lhan the sharp mode—mostly as a
resull of high-end rolloff. As a resull, it
secems ke there’s less distortion and
less background noise with the soft filier
engaged, and, in general, the soft Niler
setting sounded beter in the presence of
atmospheric noise.

On CW, the soft filter exibits much
less ringing, especially at narrower band-
widths—although overall there's not
much discernible difference on CW be-
tween the sharp and soft settings. The
graplical representation of the hilter curve
indicates that the filker’s skirts broaden
in the soft mode in CW, In terms of mea-
surable filter bandwidth, with o 3(H-Hz

filter setting in the sharp mode, it's
1o He—prewy close! With the same fil-
ter in the soft maode, it's 541 Hz,

For those who use or listen in the AM
mode, the sharp filter sounded a bit better
than the solt filter, This would make sense,
since the soft filter would similarly con-
strict the audio passband, and AM listen-
ers typically like as much as they ¢can get.

A Different Breed

Because some ol the odd things we'd
noticed in the original PRO only manifest
themselves when the band we were using
was really busy, we put the PROII though
its paces inone 558 contest and two OW
contests. A couple of things became clear:
(1) the PROII comes through in a com-
pelitive environment and (2) 1t's a breed
apart from the more conventional (e, non-
DSP) transeeiver and yvou'll need o work
willi it @ it to leam how to achieve opli-
mum resulis,

We alluded to the Fact that [COM has
punched up the receiver’s sensitivity, In
fact, outside of FM use, | can't recall
needing 1o twrn on the preamp. Nine (imes
out of ten, it did just fine without,

Arguably, the two most valuable fea-
tures are the twin passband tuning and the
manual notch control, The twin PBT is
an obvious choice, since it lets you ad-

Just your bandpass on the fy thigh and

low) as well as shift it o avoid interfer-
ence {and displays the results on the
screen). Ax for the noich, I've found on
convenlional transceivers that an IF notch
{as opposed to most [35P-based notching
system) can be a valuable asset o manu-
ally "shape™ the IF fillering to help cut
noise and pull out especially faint signals.
This scemed to work even more superbly
with the manoval notch on the PROII,

The noise redoction ollen can accom-
plish the same thing, but a lot of opera-
tors don't care [or the digital artifacts that
some NR systems can impart,

ICOM Hears Us

We'd observed on the original PRO
some distortion on stronger signals, with
signals being further degraded with the
preamps switched in, OW signals
sounded “fTutey™ or a little rough, Loud
CW oand some 55B signals sometimes
sounded as though they were on the verge
of overloading the receiver or heing
clipped, Specalation was that this might
have resulted from the inability of the
analog-to-digital converier 10 track the
mput signal i a linear fashion, possibly
as a result ol AGC delavs, Additionally,
the original PRO would infroduce pops
on the "make” ol each CW element.
Keeping gain down or using noise reduc-
tron helped.

We're nol exactly swre what TCOM did,

bl these wosynerasies are barely notice-
able in the PROIL 11°s a much more de-
lightful receiver wo listen o, As with the
PRO, the thing that seems 1o help most is
simply engaging the 6-dB attenuator, By
and large, the PROII is plenty “hot™ ul-
réady. and reducing the gain a bit can
make all the difference.

In the original PRO, several operators
noticed that, at some wider Oller semings
and with a band filled with signals, the
radio generated o low-level rumble. The
more signals in the bandpass, the more
rumble. With no signals, the rumble dis-
appeared. This was especially noticeahle
on CW oand when using headphones that
have good low-frequency response.
ICOM said it got very few complaints
about this but addressed it anyway by
making some changes in the audio am-
plifier stages. They apparently worked,
becavse the rumble was not detectable on
the PROIl—even duning a conlest.

We'd griped that when you're running
the built-in digital voice recorder, vou
could not bring up the band scope at the
same fime—something you may want 16
be doing during a contest. The DVR in
the PROII now can be controlled re-
molely—as we'd suggested in our earlier
review—while the band scope or other
menu 15 up on the display.

You also cuan control the memory Keyver
the same way.

Incremental Improvements

® The bener-looking, brighter, easier-
to=read analog meter is an unheralded
improvermnent. The PRO meter has a jaun-
diced cast 1o it. The PRON meter has
white markings and brighter backlighting.
{The PROII also provides more steps for
backlight dimming.)

® 7 pow possible o store digital and
volce mode Tilter settings independently,

® [t’s no longer possible to inadven-
ently engage the speech processor in digi-
tal data modes, assuming vou select the
data made, The frsiruetion Manwal is no
réal detarled m this regard, but you'll
know vou're there when you sec the
“-1" appear after the mode in the display.
You press and hold the AMIFM or S5B
mode button 1o gel into the data mode. A
quick press returns you to speech mode,

® You can activate /s tuning (fine tun-
gl in the digitl mode,

® There are two menu modes for clear-
ing the RIT. You cun set the RIT either 1o
clear at a single button press or 1o clear
only when the button 1s pressed and held,
lest it be clearcd accidenially,

® The porse reduction 15 o big help, It
works very well and cven helps on noisy
FM signals. ICOM says that it"s improved
the NR function to reduce noise without
degrading the signal,

& We of the failing-eyesight genera-
tion applaud TCOM for also improving the
labeling on the PROINs keyvpad, The
larger, bolder red digits are much easier
to read than the boxed, small teal-colored
ones on the original PROY,

® 1COM has changed the color of the
lunction buttons that line the lefihand side
of the display. The new ones are black,
not gray, and now have hittle red arrows
painting toward (he screen function dis-
plays they're associated with.

® [COM improved the sensitivity of
the PROII's band scope. It's now about
5 dB incarly two ICOM S units) hotter,
which means that signals that might no
have showed up on the PRO band scope
arc visible on the newer model’s screen.

What More Could We Ask For?

ICOM has been so accommodating in
updating and enhancing the PRO thai
we e reluctant 1o suggest they might have
left anything out, for fear that we be con-
sidered ingrates, But | think most users
will concur that the cooling fan—as was
the case with the PRO—is still weaaay
too loud, It makes so much noise that you
can hear it while using headphones,

I addition, the S5B monitor is a bit
muddy-sounding, and some Kind of
“tune” button would be nice oo,

But the big thing ICOM didn't do is
include 2 meters on the PROIL Frankly,
I"'ve never understood the logic of includ-
ing both 6 and 2 meters on the 1C-746
one of my personal favorite ICOM
radios that's soon to get the “PRO™ treat-
ment—and wor including it on the higher-
priced, better-featured unit. With 2-meter
capability, the PROI would be approach-
ing Nirvana—at least in ham radio terms.

We'd concluded our review of the
ariginal [C-730PROY by suggesting that all
but the most particular operator would
enjoy owning one. Given the subtle but
significant improvements 1COM's man-
aged o make in the PROII, we'd have to
amend that statement 1o say that [COM,
with the 1C-756PROILL has minimized the
need for further improvements—and sat-
istied just about evervone but the crys-
tal-lilters-are-forever and heavy-metal
AM crowds,

5o, just when are they coming out with
Halloween X, anyway?

Manufacturer; TCOOM America, 2380
| 161th Ave NE, Bellevue, WA 98004
425-454-8155, fax 425-454-1509;
amateur@icomamerica.com; www,
icomamerica.com. Manutacturer's sug-
gested list price; 5359999, Typical cur-
rent streetl price: 52980, Manufaciurer’s
suggested hist prices for selected optional
accessories: UT-102 voice synthesizer
umt: 5740 CT-17 CT-V level converter
i(for computer controli: $169.
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