
CQ VHF Reviews:

The ICOM IC-7000
HF/VHF/UHF Transceiver

For most of last year ICOM teased us with pictures of its new IC-7000.
When it fina lly arrived in ham radio stores near us, N5AC was among the
first in line to purchase one, Here he gives us a tour of the new rad io .

By Steve Hicks, * N5AC

The le -7000 has a beautiful operating display that shows f requency, memory
information, power out, SWR, compression, and even radio temperature all at the

same time.

The ICOM IC-7000 was released
this past Decemb er and I picked up
min e on Wedn esda y, December

7th . The IC-7000 is the first truly mobi le
amateur HF transceiver that has a TFT
co lor LCD display. The 2.5-inch diago­
nal display shows standard radio func­
tions and is quit e similar to that of the IC­
756PRO line. The frequency display is
large and easy to read from different
angles and can be shown in three differ­
ent co lors and a couple of different type
styles. It is very well thought out.

The TV
One unique capability of the radio is that

as designed in Japan, the radio can display
NTSC VHF video channels 2 though 13.
As shipped in the U.S., however , th is
capa bility is disabled due to potenti al lia­
bility issues. Fortunately, the radio is eas­
ily modified to enable the TV feature and
simply requires the removal of a diode that
is read by the radio' s microprocessor on
power-up . (See the acco mpanying sidebar
for the modi fication.)

The IC-7000 also has a beautiful oper­
ating displ ay that shows frequ ency,
memory inform ation, power out, SWR,
co mpression, and eve n radio temperature
all at the same time. Thi s has become my
favorit e radio display (see photo). For
times when other information is dis­
played on the lower half of the screen,
you can se lect which of the meters is dis-
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played ju st below the frequency readout
- power out, SWR , compression, or ALe.

The TV display is nicely don e and eve n
has the capability of viewing an NTSC
signa l on any frequ en cy from 49- 218
M Hz, in addition to standard U.S. TV
channels. Although the TV side wi ll not
tune di rect ly to the UHF channels for
ATV (I confirmed thi s with ICOM),
downconverters such as the TVC-4G
from P.c. Electronics ($59 kit , $9 9
assembled) should work fine with the IC­
7000.Thi s has some nice impli cations for
use in pub lic service, ballooning, rock­
etry, etc.

The IC-7000 does not have dual­
recei ve like so many of its big bro thers,
so when watching video, you are not able

to transmit (the mic butt on is disabled) or
monitor anothe r channe l. Still , the
promi se of being able to switch over and
see a video feed from a descending bal­
loon or for a net contro l in the local EOC
to be able to pull up video at the disaster
site is very real.

Much discussion about watchin g TV
while dr iving down the highway has sur­
faced on the IC-7000 e-ma il refl ecto r.
Whil e it seems obvious that this is a "no­
no," most who have the 7000 probably
will enable the video , and man y will run
the IC-7000 as a mobile rig. If you' re dri ­
ving home at 6:05 PM and the FM radio
station and your local repeater aren 't
interestin g, it would be tempting to turn
on theTV andjust listen to the local news.
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Modifying the IC-7000 for TV Reception

T he [COM [C- 7000 ju st released in December 2005 promised to
have the capability to rece ive T V broadcasts off air and display these
on the [C-7000 ' s 2'/2-i nch TFf display. Th e fea ture was disabled at
the last minut e due to liab ility co nce rns, which is understand able
given the many disparate sta te laws on TV dis plays in vehicles. Re­
enab ling the TV funct iona lity is simple and ca n be performed by any­
one who fee ls co mfortable with a so lderi ng iron and a pair o f tweez­
ers. In add ition, the out-of-band tran smit modi fication ca n also be
done at the same time. Keep in mind, though , that making modifi ­
cations to yo ur new radio may void the warranty. There fore, proceed
accordingly.

Beca use yo u wi ll be inside a microprocessor-cont roll ed un it and
yo u will be removing the processor uni t itse lf. it is best to have all
tools ready and in one place before beginn ing. Stat ic d ischarge ca n
harm or destroy parts of the rad io and stat ic buildup is always greater
in the dry winter months. Be sure to touch the outer chassis of the
rad io and discharge any static buildup if yo u do find yo urse lf wa lk­
ing around the room duri ng this procedure:

I . Remove the top cover of the radio using a Philips-head screw­
driver by removing two black screws on each side of the rad io hold ­
ing the top (total of four) and four screws on the top of the rad io not
immediate ly adjacent to the speak er (see photo A).

2.T he cover of the radio shou ld lift up easi ly. Th e speaker cabl e
snakes under the CPUlDS P unit (bus iness-card-size metal enclosure)
and can be moved out fro m under this module . It is not necessary to
unplu g the speaker. The cover ca n be just set to the side or if yo u are
more co mfortable yo u may unpl ug the speaker.

3. Rem ove two silver scre ws holding the CPUl DS P module in
place (see photo B).

4. Pull up on the CPUl DSP modul e and remove it fro m the radio .
The unit can be se t to the side.

5. Direct ly under the DS P unit are a num ber of integrated circuits.
Between the two white con nec tors that the CPU/DSP unit plugs into
are four identical integrated c ircuits, three in a line and one next to
the left-most one in the line. T hese are CMOS 4094 shift registers
that are used by the processor to read the diodes on the board that
co ntro l radio optio ns. All four chips on my radio have the Te xas
Instrumen ts logo and the part number "'HJ4094."

6. Toward the front of the rad io are rows of surface- mo unt (S MT)
diodes. The diodes have silver pa int on top and the lett er "'A" cle ar­
ly marked . Us ing the supp lied photograph, yo u may remove one

Photo B. Arrows point to the two screws holding the CPU/DSP mod­
ule ill place. Step 3 requires their removal. Step 4 requires the removal

of the module.

Photo CI . With the CPU/DSP module removed, the four 4094 shift
registers are exposed. They callbe identifiedby the Texas Instruments

logo and part No. "HJ4094."

Photo A. The ICOM IC-7000 HFIVH F/ UHF transceiver. (All
photos courtesy ofN5AC)
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Photo C2. This photo highlights the fo ur 4094 shift registers
mentioned ill step 5.
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Photo D. Arrows point to the SMT diodes targeted fo r removal fo r
the modifi cations. See steps 6 and 7 for instructions on how to
remove them. Note that this photo is oriented 90 degrees counter-

clockwise fro m photos B, CI, and C2.

diode for TV reception enable and another diode for MARS out-of­
band transmit enable. The diodes may be removed in any number of
ways. For most with limited equipment, a good pencil iron and a pair
of tweezers can be used. I generally alternate heating up either side
of the diode (there are two pads that barely stick out to each side of
the diode on the short sides) with the iron and applying gentle pres­
sure to the diode until it moves. Once it moves, it will have moved
off both solder pads because it is so small. I then wrestle it into place
with just one pad touching and reheat the diode to get it to adhere to
the board. This is so that I can go back and add the diode back later
if need be. With just one lead soldered, the diode will not operate in
the circuit and will be in the radio if you need it later. You may also
remove it completely if you like.

7. To enable TV, remove diode number two on the left of the set
of diodes in front of the middle 4094 (see photo C).

8. For MARS operation, remove diode number two on the left of
the set of diodes in front of the left two 4094s (see photo 0 ).

9. When you are done with the diodes, ju st reassemble the radio
in reverse order. After putting the CPu/OSP unit back into the radio,
be sure to slide the speaker cable gently under the upper left and
lower left corners of the CPu/OSP module. If you do not do this,
you will have trouble putting the top back on the radio.

To use the TV receive mode, press and hold the upper-left knob
marked AF(SET) on the radio for one second. The normal radio
screen will be replaced with a TV receiver screen . The receiver will
tune US TV broadcast channels 2-13 by using either the band-up
and band-down buttons or the [M-ch] inner knob on the lower left
of the radio. TV channel 2 uses the HF antenna port on the back of
the radio, while TV channels 3-13 use the VHF port on the radio.
Specific channels can be tuned to a different frequency in the 49- 218
MHz range and can be skipped from the channel-up and channel­
down function by pressing in the AF (SET) button momentaril y and
following the prompts.

You can also put an ATV downconvcrter between the VHF anten­
na port and your antenna to receive ATV. Such a downconverter is the
TVC-4G from P.c. Electronics. The website is: <http://www.hamtv.
com>. Unlike your TV set, however, RF can come out of your VHF
port. so you will want to be sure not to transmit through your ATV
downconverter after you are through watching ATV.

www.cq-vhf.com

Wh ile listen ing, wo uld yo u avoid looking at the screen if a video
of the overturne d tanker o n the high way we re shown? It' s easy
for a ll of us to say that we wo uldn't watch TV w hi le drivi ng
down the road ; it' s probabl y a littl e more diffic ult to avoi d do ing
just that if so me co mpe ll ing video were to be shown. So met hing
to think about.

The Scope
While the [C-7000 also has a spectru m scope like the [C ­

75 6 PRO radios, it is not as funct iona l as the bigger rigs (see
phot o). Th e most obv io us di fferen ce is in the way the IC-7 000
sweeps the band scope . While it is not a " live" scope as in the
[C-756PROIII or the [C-780 0, thi s is defin ite ly an improveme nt
over the [C-706MKIIG.

As with the IC-706MKIIG , the 7000 does not have a se pa rate
recei ver dedi cated to the band scope; the recei ver is taken "o ff
line," muted, and used to create the band scope . In the slow­
spee d mode, a tick ca n be heard abo ut every fi fth of a second
while the recei ver is used to ge t data fo r the scope . T his does
not dr asticall y affec t intelli g ib ilit y of the incoming s ig na l, bu t
the scope takes abo ut five seconds per pass to di splay . At this
spee d, yo u could eas ily find sig na ls that a re e ither a lways pre­
se nt or are present much of the tim e.

To find more inte rm ittent signa ls, the scope can be pu t in the
fast mod e. [n th is mod e, the tick s are abo ut every tenth of a sec­
o nd and render virtua lly unintellig ible the incoming aud io on
the current channel the radi o is mon itoring (you can also mut e
the aud io entirel y). In trad e, yo u ge t a mu ch more rea l-time view
of the spec tru m. Th e radi o tak es und er a hal f-second to di spl ay
the e ntire range, whi ch ca n be va ried fro m 10 kH z to 250 kH z.
Th is is clearl y a real first for a mobile radio.

Weak-Signal Work
Fo r weak-sign al co ntes t wo rk, the ques tio n of whe n and how

we might use this scope arises . I wo ndered how stro ng of a sig­
nal is required in order for it to appear in the spec trum scope . I
hook ed up my HP 864 0 B sig na l ge ne rator and put it on 144 . [00
MH z. [ was abl e to hear a s igna l at - 145 dBm on the [C-7000.
I put the band scope on in both fast and s low and found that it
took a signal of abo ut -95 dBm before it showed up on the band
scope . I have ye t to test if th is is an ab solute or rel ati ve va lue.
In othe r wo rds, if [ use a preamplifier that pro vides significant
ga in, would thi s improve the abilities of the spectrum scope?
For exam ple, if I hav e a 25-dB preamp, will [ only need '1- 120­
dBm signal befor e the sig na l appears in the band scope? This is
simple to test , but I've just not had the oppo rtunity .

Th e qu estion he re is if yo u are meeting so meone on 2304 and
they 're not exac tly on channe l, wo uld yo u be able to j ump over
to the band sco pe and qu ickl y find the m. Th e rece ived signa l
would need to be we ll above the noi se for yo u to spo t it on the
scope, so condition s and the rece ived s igna l le vel w ill dictate
wh ether you will be able to use the band scope for thi s pu rpose.
You can also use the band scope as a m ini spec tru m ana lyzer
for work under 470 MH z.

The DSP
[COM ha s mo ved the DSP fun ct ionality from afte r the AGC

to inside the AGC loop. For a mobile VH Fer thi s has the poten-

(Continued 011 page 76)
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the tower , I noticed the kink in the wire, about 5 feet above the
gro und. I thought, " I' Il twist a jumper wire around the kink to
strengthen the wire." Of co urse, I forgo t to do this in my exc ite­
ment in trying out the new antenna sys tem.

Th e SW R and resonant frequ enc y had not changed notic e­
ably from the tunin g that was done with the beam near ground
level , and several new 6-meter beacon sig nals were heard that
could not be hea rd on my 1/4-wa ve vertical.

Abo ut a wee k later , an eve ning stor m came in from Lake
Michigan , with winds up to 70 mph . I watched out the window
and observed the feedline whipping vigorously as it disappe ared
up into the darkness. Suddenly, the feedline we nt slac k!

Sadly, I took a flashlight and went out into the howling storm.
On the ground lay my tow er and beam ; the back guy wire had
broken at the kink . Th e woo de n boom was undam aged , but the
three co pper-pipe elements we re bent beyond repair.

Usi ng the dimen sion s that were record ed when the or iginal
beam was tuned up , new co pper-pipe e leme nts were cut and
installed . Speci al care was taken when the repaired beam was
erected to ensure that none of the guy wires became kinked.
Th e new beam has weathe red severa l wind and ice sto rms over
a period of a ye ar with no probl em . A co nce rn that the wood­
en boom wo uld wa rp and throw the eleme nts out of alignment
has not been rea lize d; the pressure-treated wood is very
stable. T he reconditioned rotor continues to wor k eve n in near­
zero weather.

Ord inary so lid-web 300-o hm TV line was used as a feede r
on the origi na l beam . During rain storm s the SWR we nt up to
about 2: I . However , the SWR could be brought back to I: I by
adj usting the antenn a co upler. Three-hundred- ohm "window"-

type ladd er line with stra nde d co nducto rs was used on th
repaired beam. Rain has no noticeabl e effect on this feedline.

Performance
A Yagi with three elements spaced 0.2 wavelength apart typ

icall y has a front-to-bac k ratio of about 12 dB , but the front-to
side ratio ca n be as high as 20 dB . At my QTH a steady ca rrie
at 50 .12 MH z can be heard about S8 (apparently, it is not a 6
meter beacon , as I have heard no modul ation or Morse identi
ficati on). Th e ca rrie r must be nearby, as it ap pears to be unaf
fected by propa gation phenomena.

The " mys tery" signal provides a co nve nient means to evalu
ate 6-meter antennas ! Rotating the beam to place its back -sidi
to the signal causes the signal level to drop nearl y into the nois
level. Off the sides of the beam , the sig nal co mpletely disap
pears in sharp null s.

Postscript
An initia l co nce rn abo ut the lack of durabil ity of the wood

en boom see ms to have been unfounded at this point. Fro m tln
ground, it does not app ear to have wa rped despit e the vari able
of the Michi gan wea ther, and it is st ill aes thet ica lly a pleasan
sight to see.

In spite of its endurance and eye appea l, however, it has yet t~

perform durin g the big opening, the most recent one missed OR

December 19, 2005. Unfortunate ly, while my wife Norma
KA8EHE, and I were at a movie, the locals were wor king h n
dreds of stations durin g our absence . Sadly, as of yet the bean
has not been able to perform its magic on the Magic Band . [

IC-7000~V~W ~m p~ 1 1 ) ~

While the IC-7000 has a spectrum scope like the IC-756PRO radios. it is not as
j unctional as the bigger rigs.

tial to drastically reduce the effects of any
sor t of ambient noise on operation. For
exa mple, ign ition noise, eve n when not on
channel, can cause AGC pumping that can
make reception of a weak signal very dif­
ficult. Once the noise has been moved out
of the IF passband , this effec t is go ne,
unlike with more traditional configurations
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where the AGC would pump the receiver
gain eve n from an off-channel signal.

Having said this, I have yet to have an
opportunity to test the benefits of this. The
IC-7000 also has many of the features of
its big brothers, including twin digital
passband tunin g and dual manual notch fil­
ters. The 7000 is the first radio with dual

notch filters, which is pretty coo l if used t{
reduce sideband images around a signal
By using the notch to eliminate sideband:
that are pumping the AGC, the AGC n:
allowed to act directly on the signal yot
are trying to receive (this is a key benefn
of having the DSP in the AGC loop). Thi:
dramaticall y af fects the SIN radi o am
causes a signal to ju st pop out.

Overall
The IC-7000 has a significantly ex.

tend ed set of C I-V co mma nds for remote
programming of the radi o. It will be inter­
es ting to see all of the so ftware program,
that emerge to control the IC-7000. Voice
record and playback is a new feature for
this size radi o and one which should help
all of us VH F+ rovers who aren' t ca rry­
ing big rigs with us in the field . A high­
stability osci llator is now part of the stan­
dard radio, which should help out with
digital modes.

Overall I'm very impressed with what
ICOM has been able to pack into the IC­
7000 chass is, and I'm looking forward to
ga ining more operating ex perience with
such a fine radio. 0
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