[ EQUIPNENT RLVIEW

PETER MART, G3SIX o E-MAIL: PETERSGISIX FREESERVE.COUK

uwmzow.mnm]

Icom IC-7200

Peter Hart looks at this new HF & 50MHz transceiver

Tha kom 1C-7200 i & rugged-deoking racio that should ghve years of Sapendatis servics.

NEW KID ON THE BLOCK. The IC-7200 5
tha atest radio from lcom, First seen in the
UK at the recent RSGB HF Canvention, it is
billed as an entry-class banscaiver but & is
certainly nol shoit on essential features. As a
midi-sized tadio with nugged looks and
niggad consiruction, i squally suiled o
ousdoor use and travel as well as noamad
opecation from home. Although not

waler o, il s o nesssune of prolection
against he waather using lechnigues that
Icom has developed for thelr range of
marine radios.

BASIC FUNCTIONS. The IC-7200 i a 12V
oparated radio measuring 241 x 28] x
Bdmem (W x D x H) and weighs about 5.5k
The recener tlunes continuously om JOkH2
o G0MHz. The transmitior is enablled only
wilhin the amaleur sllocations sppropriate o
each country area, with 1 00W maximum
output power on 2l bands. SMHz tracsmil
baguancies ae not enablod as received out of
the box in the UK but lcom agenis can enable
thesa channals on request. SS8, CW, AM andd
RTTY moces ase provided but FM is not. A
scroll button selects modes and @ long press
Pves allamative (opposie sidoband) moades
on SS8, CW and RTTY. Modes can be
Inhibited for simplified operation ¥ desimd
RTTY uses a gt FSK yransmit iniestace 10
an exemal isrminal unit. For AFSK audio
fones, 3 data mode on S53 may be anabled
via the set-up menu, rather less convenient if
you nead o swilch Ireguently between yoloe
and cata modes. More on dala modes further
1 this review,

The front panei containg thiee dual

concentric rotary contiols and a chunky
tuning knob, Mast of the functions of the
radio are aocessed by pushbutions, which in
most cases are multifuncion and are
dependent on whether a short or long peess is
given. Microphone and haadphona jacks ans
mountad on the front with a CW key jack on
e rear and urusually a front panal-mounied
speaker is ited. Al 40mm dameier, this 5
very small but gives surprisingly good results
with good bass and quita high volume levels
aithough thers are same ramles. From the
sutio point of view, he front panel is really
the best place lo mount the speaker but panal
arva for the opevating conbrols is at & premivm
and they usually take pronity.

A leng push on many of the pushbutton
selacied faaNUres ACORSSES 3 Set-up kel Of o
sub-selection function. In addition, a further
52 iterms are customisable via the set mode
sorolling meanus, Some 11 of the more
commonly accessed iems are grouped into
the quick set-mode needing o single ey
access and the remainder into the standard
sel-mode needing double key access. The last
accessed set-mode item &5 retumed fest on
sesalection so, kor example, switching data
mode on and off If you use voice and data
modes frequently is nol so tedious as might
first be thoughi. Overall, acoess to the
Tuncions Is well hought out given the
consraints on front panel area and the
necessaty number of conrols.

The display uses an amber bacwit LCD
pancd wilh excellent bightness and visibality
and a wida viewing angic. it is a monochsome
display showing frequency and o the usus
functions with a bar-graph metar and shows

everything that is really necessary Voice
readout of frequency, mode and S-meler
reading is provaded & Sandard al the louch
of a button,

The rear panel camies 3 simple st of
nlerface connecions. There is a single anlenna
socket (iwo woulkd e more conversent lor HF
and Gm) and no seperale wosive anieana
socket, A | 3-pin sccessory socket (plug
supplied) peovides peneral interiacing lo
Inears, automatic ATU, FSK and AFSK
signals for data berming! Lnits and has band
data avaslable. Two phono sockets provice TR
control and ALC for general amplilier
swilching but with 16V maximun open cecuil
on the T/R switching line an isclating relay s
nocessary for many older styls valve linaars. A
separate sacket for control of the AH-4
automatic ATU is peovided ard 3 CH-V remote
interface lor PC control via a leved converter

One inleresting new feabure is the
peavision of 8 USB port. This can be used o
peovide il PC control as an aleenative 10 the
CIV inleriace. Also via the associated buill-n
oodec, the USE port lranslers receive and
transmil audio 10 and from the PC without the
nead for 2 sound cand, This can sinplify
operation on data modes, and with
appeopeiale software in the PC can be used
for Wrnramitting comiost volco messoge shons
and recoeding vintually an unlimaed amount
of receiver audio,

The radio s providad with an HM-36 hand
micsopivns and an instruction manual that
runs 1o 100 pages and ks thoeugh and well
written. It includes a set of cecuit dlagrams
and remke conbiol commands.

RADIO DESIGN AND ARCHITECTURE.

The recatver In the IC-7200 adogts a rple
superhet architacture with a first IF of

64 4550MHz, a second IF of 455kH7 and 3
third IF of 18,628z that droctly foods the
DSP for all further signal processing. The first
mixer uses 2 quad arangement of FETs and
10 diogde-swiched bandpass likers cover Lhe
tuning range of the receiver, A 15kHz wide
soaling filter is fithed af the fiest IF, a2 GkH2
widke filter at the second |F and 21 remaining
filtering, demodulation, nolse reduction,
audio processing, AGC and ansait sigal
generation is performed by the DSP. The DSP
15 a 400Nz unit with 22 bit ND and D/A
comveriars, The AGC cecultry emplays two
loops, one within the DSP following the
channel lilening and the olher scling on

the earlier IFs to prevent ovarioad of the

AT and DSP circuils
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For mary yesrs now in most HF
transcelvers, ihe fleguency syrenesiser uni,
which peovidas the first local oscillator signal,
has commonly used a combination of a single
loop PLL with a DOS chip reference. This
£rves a good compromise betwesn low phase
noise, ‘ow level spurs, small step sice with
fast settling, simplicity and bow cost. DS
fechnology has advanced over the years and
The Llest devioes now give cxoallent
parformance woll wio the VHF region. The
Synthesisar in he IC-7200, which covars
64,485 « 124 455MHz, uses one of these
Bler seneration DOS chips. the Analoe

uning. A faster tuning rate programmabile in
S1aps Detween 100MHZ ana | UkMz can 3lso be
sefectid. Auto speed-up increases the tuning
rade on fast sustained tuning but this can be
disadled. The radio can also be tuned from
1he microphone or the frsquency smarad
direcily through the numesic keypad

Tha normal A/B twin VFOs are provided
with split operation and quicksplt for
equalising the VFOs. Monitering and tuning
the transenit frequency during split frequency
operation may be dona by a push and hold
Dutton press OFC lunction). This is similar 1o
the Yaeeu TXW furction RIT is availahis (1n

banchwadths am immedialoly avallable for
each mede, selectable by a simple push ol 8
Iront panel key, from the avaiiatle menu of
bandhwdths. In addition, two filter peofiles am
selactable on CW and SSB modes, a sharp
profile with a flat passband and a sofl profle
with @ mose rounded passband, Twin
passbhand tuning Is a%so provided, which
anaties the filter sidas 10 be both
indepencently moved and namowed. A
manual noich (iller ts providad wit thees
dfferant width settings arxl an auto nolch on
SSB and AM modes. On RTTY mode, a twin
reak fillar fan be anabled will char reske



Devices AD99% ,on its own wlm't'm PLL.
This splifies the overall 3

10 10KHZ With ¥t of k10D Winding) DUt o

0 the 21 25/2295M2 ones. This I8 not
avaliabile for shifls other than

shuchure and s, | believe, the .
first ranscaiver fiom the main
Japanese supplers o adopt e
this approach, The DDS
operates a1 half frequency with -
a doubler and harmonic
ilering. A buik-in 0.5ppm
1CX0 reference ensures
excellont frequency sccieacy
and stability.

The radio is very solidly
Cormshiocied using & substantial
crecast frame on which the
Chreuit boads a2 mounied in
recessed sections. The boseds
have metal shiakis and rubber
gaskat seals 1o pravent tho
Ingress of motstuse. The diecast
Irarne provides an miegral
heatsink blown by two intarmad
ank very quict miniature fans,
The frame also incorponles the ™
rear panel with side axlersions,
giving protection 1o the rear
connectons e alioms e unit
o stand vertically when not in

BT W Y W Ly By

l,-~
e L)
o

Py Ot M)

FIGURE 1/ Composite selectivity curve on USB.

170Hz o on he AFSK data
mades on SSB, which uses an
audio passhand centred on
1500Hz

TRANSMIT FEATURES, The
tracyemitier contains a 100W
power ampificr, Power s
adjustable down 10 kes than 2W
from the quick sat manu with
different seftings posside on HF
and 6m. There 15 no provision ke
& buili-in ATU but 2 tuner buttor
provides conlrol of lcom extarmal
ATUs AT-180 and AH-4, The
bargraph pansl meter can be
switched to read RF power cutput,
ALC leved or antenna VSWR
Authio madulation input may
be selectad from the microphone
sochel, the acoesscry socket or
both, or via the USB port.
Separate sefections for vaice
aperation o data oparation may
e set via the menu, VOX s
provided on SSB and AM voice

usa. The two-parn case and

front paned lock metalic but a=

in fac! plastic and a ball stand angles the
pane for ease of uge. Front facing handles
may be fitted to provide added protection
during lransit

RECEIVE FEATURES. Incividual buttons
selact the Bands but nol in (he wsal wiry.
This had me reaching for the manual when |
fest warned fo change bands. Band changes
ere second lovel functions on e
muitfunclion keypad, and band selection
must be pracaded by 4 kong press of the band
ey, A short press of the band key accesses
direct rumenic frequency input via the
koypad, so some care is nesded, Only one
Last-used frequancymode combination is
stosed for cach band; there s no mulliple
Land siack ragister.

The radio is fitted with a 45mm dameter
tuning drive with a nice feel and Sywhee!
acton but only 150 sleps per knob
revolution. Normal tuning is 10M2 per step
but THe per step can be seleciad kot Nne

transmit XIT. There are 199 regular memory
channels that stose lrequency, mode and IF
filler bandwidih sctting but no fancy features
such as labelling or quick 3coess stacks,
Scanning between two programmabile
frequency imits or acrass B stoeed memory
channals is also provided

A switchable frortend preamplifier and a
swilchable attenuator slows the receiver lo
ba optimised for weak o stiorg signals and &
cornbioed RF gsin contiol and sguesich |s also
provided. The AGC can be switched betwesn
st and slow seftings or tumed off. A nolse
Dianker is provided for pulse-type noise and is
fully adjustable for level and puise wioh
Digital nolse nduction & abo included with
adjustable level sefling,

The same comprehensie sot of IF channel
fiters 3 fitted in the lcom top-end 1adios is
also included in the IC-7200 wih 41
different passhand widlihs an SSB and CW
(50-3600Hz), 32 passhand widths on RTTY
(50-2700Hz2) and 40 passhand widths on
AM (200M2-80H2). Theee separate

modes but only if the mcrophone
socket Is used for audio input. A spesch
compressor is 2iso providsd on SSB. Thers is
no adjuairnent of the ansmit audio
bandwidth or audio monior facily.

On CW, there is the usual provision for fult
and serni break-in and a keyer The keyer s
adjustable for weghting and speed over the
range from 6 %0 60wpm and accommodales
different pacddie ypes including the
microphone up'down keys. These ¢ no
memery $tones,

MEASUREMENTS. The full set of
measurements is given in the table. The
sensitivily is exceflent acmss the HF tuning
renge. Below 1 EMHZ an alteruslor s
insested and sensitivity drops shamply below
100KHz. At 1368Hz it 's sbout A for 1048
S+N:N, The S-neter bars dwell for about
B4B 21 S9 and above and aboutl 248 below
59 and are similar on all modes. The quoted
S-meter calibeation figures aee the medisn
values at each loved IF 1ojoction was greator
man 10008 hut Brst IF mmags rjecion was
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Tha USE port Is 2 most welcome additice to the

usual array of rear panst connectivity.

Opening the 1op cover reveals the main PCE and
substantial fan-blown haatsivk.

rather pocr a1 latle over G04B. Rejection of
the second IF image at 910kHz above the on-
fune frequency was arnund 90dB. Other
spuricus responses, which can be a protiem
with DOS synthesisers, were genarally at a
low Jevel of around -S0dB or better, which is
quile a good result. The AGC performance

Uncemeath the bottom cover are the PA board, cutput low pass fiers and tront end fiters.

odded minimal extra dslortion, AM traramit
was Clean with low distortion. CW rise and
fall times were 2 10 4ms with nagigitle delay
or characher shartening under semi boeak-in

keying, With full bregicin at 40wpm the
characters ware slightly shortened

ON THE AIR PERFORMANCE. | tock the

This coukd e cured Ly weapping the
headphone leads theough & ferrite ring but
could be 3 potential problermn arca.

Once | had overcome ny iniial cisise of
912 two-Dutton band change, | fourd the
overall argonemics really quite good, It is an
easy radio % use but | found the butions
nedded a good push and must ba oressed




wass generally Can 300 wilh no ‘attack hole’
@5 seen on some DSP basad radics.

Thind order intescept snd Gymemic range
figures wese vary good for a radio In this peice
bracket. holding quste well close-in.
Reciprocal mibdng resuits are not as good as |
wass expecting from a straight DDS
synthesiser, avarage o poor close-in and
further out it plateaus at quie a high leval.
Reciprocal mixing noise is aven sean on
adiacont bands a1 1is plslesy level whare the
hands shaee & common input Slser. The phase
noise banefits of 3 DDS synithesiser ara not
reafly Leslog achieved with this radia. Second
order intermodulation with signats on other
bands was farly poor; | suspect the front-end
bandpass lillars ae not particularly shamp.
The I finer measurements show a supert
performance with poasibly the narowest
skirts | have messused on any racko. These
figures ace even befler than the IC-7700,
SUEResTNG lcom have been oplimising their
filkering software. Figuee 1 shows the
composie sdectivity curve. As with most
performance was axcaptionally good.

O transenit, distor lion products on SSB
wese fairly good for @ 12V operated power
amplifier, exceot on 24MHz. A VOGAD cecult
15 Incorporated into the transmil audio. This is
#lang time constant AGC, making level

opporiunity 1o check out the rdio during the
racent COWW SSB and CW coniests. The
receiver copad very well with crowded
condions and no real stong sgral problems
were encouniesed. The reosiver was clean
with a quiet background and very sensitive on
the higher bands. On AM beoadcast the
quality was oxcellent and although the
sensilivity cropped 2t LT the recsiver was
again very clean. The auio guality from the
front panel speakor was good on speech but
there were resonances and ralties on fones
and on CW. As abways, headphana quality is
50 MUCh better,

The filters ganaeally functioned well but
nasrow CW bandwidths In sharp mode
tendad 1o ring or Diur the sound mom than
expected and the soft mode seemed betler.
The manun! IF notch was very effective. kom
claim 70d8 depth and, being before the AGC
detection point, lll sensitivity s retained with
strong carmiers. The auto-nolch also
functionad well and was very last 10 operate
although strong carriers capturo the AGC.
The noise seduction system also seemned
Tairly effective.

On transmit, | had good sudio quality
Feports on 558 and the CW break-in
characteristic was cleen and frouble free
allhaugh the changeover refays were a littlie
noisy on full break-in. | had some peoblens
with RF breakthough into the heodp?
leacts on 20m when beaming af the house.

SQUAra-on as many it in a slight recess in
the front paned. The tuning drive is good but
| generally prefer more steps per mvokution
Howover, the changs luning speed button is
easlly accessed fom e luring hand and
with 100Hz set for thee bigfres tuilng rate
good compromise on tuning the bands is
achiaved. The display is bright, unamblguous
and easy to read.

To connect the radio to a computer via a
USH cable, you first need to Install a driver on
tho PC. Suitable drivars for Windows XP,
2000 and Viets can be downlcaded from the
Icom Japan support website and full
Instructons are given in the manual and on
the wobsite. | installied drivers on two PCs and
had RTTY rurning using MAMTTY in LSB data
moce with no probiem, It's 3 pity that VOX
doesn't function on deta modes: | I 1o oute
the PTT line via 2 serlal port. Suitable
soltware could enabie his via the IS8 port

CONCLUSIONS. The IC-7200 is far more
Man just an entry-Sevel radio. It is a good
performer and has all the faatures and
functions nocessary for aflectve use on all HF
modes at hame or out In the fiekd. Fossible RF
breakshrough might be a problem in high RF
anvircnments and with a linesr. Priced less
than £800 &t represents good value and will
appesl os an excellont alleound rado for
peneral use on HI and SOMHL My thenks lo
lcoen (LK) Lict for the loan of the radio.
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ICOM IC-7200 MEASURED PERFORMANCE

RECEIVER MEASUREMENTS
598 10088+ mn— FOR §8)— S-READING  ———INPUT LEVEL USB——
FREQUENCY  PREAMPOFF PREAMPON  PREAMPOFF  PREAMPON (TMis)  PREAMPOFF  PREAM? ON
18MHz  O3SV(-1160Bm) 0.4 (-127¢Bm) L0 25V s B3N L3V
35MHZ  O32VE-1170Bm) O (-127¢8m) 1004 28 53 1N 25V
IMHZ  O.28V(-1150Bm) .08 (-128¢8m) 1004 2V 5 24N a5V
10MHZ Q28N (11848m) 0.09A (-12808m) 100w 22V 57 40N 85
14MHz  028V(-11848m) O LuV(-12708m) 1064 24N 59 100V 22
18 O280V(-11898m) 0.1V (-127dBm) 1007 22N $9+20 BOON 180V
205 02BNV(-11828m)  O.1uv{-127dBm) 100/ 20 5940 B8 1 Aariv
24MMr  O3ZN1176Bm)  0.1uV(-127dBm) 110GV 250 9460 35mv B
28 035N (116¢8m) OILV(-126dBm) 120V 25N
50MM:  OIAN[-122dBm) O.0%N (.12848m) SN 16N
AM sansitvity (ZAMHz) preamg om0 560V for 1008 5+ N:N e
"mW' O8N, b g ety RO
preamp en:
1000 above AGC threshoud ke < 108 audo output incraasa, 48 0B 708 4B -s0m  -708
AGC aack Sme- |-2ms, AM Gy 6110Mz B5G4H2 D180M2 - .
AGC decay lime: 100-200ms (fazt) 0.5-35 isiow) USB2 4y  2502H: 2807H: 2383Mr 2601Hz  4065Hz 432342
Max audio into 8 1,7W at 1% distortion, 2.1W at 10% USB1BeHz  1922Hr 2376Mr 2486Hz 2129z 3476M: 3B0GHz
disorton. CW 500M: G18Mz 60MMz  E0OH:e S17H 009k S46Mz
Intiand interroduiation products: Catier thas -5503 CW250Hz  260K: 207Mr 308Hz  260Hz  443Mz  486Hz
INTERMODULATION (50KHz TONE SPACING)
2400Hz BANDWIDTH USB TRANSMITTER MEASUREMENTS
S Of PREAP O INTERMODULATION
3and Bl o
ol 2ome el 2iow FOPER i
P oy ol el S FREQUENCY OUTPUT HARMONICS  3eiosder  Sth osder
1 8MHz 114W 6640 3048 4108
LBMHT  +200Bm 9788  -350Bm S48
35MM;  +210Bm 9908 +3.5Bm 9408 o vorh R o e oot G
TMH2 - 20dBm 9608 +550Em 9608 oo A =y R Gt
T o0t 978 <BiOw. - osom MM 107W  60® 2 438
21MMr  }7dBm 9708 + 48 9ed8 e yome . Sia0m 38 e
28z +204Bm 978 +75Bm 9540 T 1000 bt e nm
SO +ldBm  9Mb cdEm 9B MMz 106W 638 -2x8 -3
P 28MHz  107W  800B 338 -34d8
RECOROCAL SOMHz  103W  -700B 2048 3608
FREQUENCY MOUNGFOR  DLOCKING  BLOCKING
oFsET 3B PREAMP OFF  PREAM? ON Indormonulation produc L levels sre guoied witl respet 1o PEP.
ww‘ )7“
24z 5| noise fimiied  noise limited Sidebond suncression: > 7008 at 1kiHr.
SaHz 8008 Noiselimiec noise liied Vansminer AF becwidh. 280 - 2715He ot ~3dB.
SaHz 9308 roselmiec  noise limites Transmimr AF distortion: miach 165 thon 1%,
10%Hz 9746 6Bm ~18d8m Microphone input seraitaity EmV for bl outpt.
15z 9648 +10¢8m -298m Duts T switch spead: muse-TX 3 2ms, Timute 4ms, mute-RX
208Hz 10008 +1108m -1dBm 0ms, RXsmiute 2ms.
I0KHE 10148 +11d8m -1dBm ’
S0KH? 10248 +11d8Bem -LdBm NOTE:
1006z 10248 +1ldBe “1d8n Al signaf irout votages ghen &3 PO ecsrss anienn derminal
2006z 10298 +11dBm -1dBm Unleee stated sthorwise, all measuromonss maco 0 USE wih
TOCRVEC ICIMP 5w ASHES Out and with 2,4kH2 DINGWT shard
Sller sefeciad.,
I NSFAN INTFEAAN I ATINAI NAL 2 SM ks SANN




RN T T MR R S e

2400Hz BANDWID

TH USB
s FREAMP OF F PREAMP ON.- -
351 order 2 ore 33 onder <o
Spacing Ircapt dyramic rnge rieroept dynamic rage
Fidy noso Nerile ot imied  soise Smind o Wrsiled
Sz noise limitce nobseimeod  molse Sming notsa lmiled
Tz +1.538m 8&dB 13d8m 8348
10 +13.548m 2448 +0.50Bm 208
S + 1 8d8m 9748 +3.5dBm EREH
200Hz  419.5%m 843 +3.5dBm 448
S0nH +2108: FNcH +3 Saim Gagp
40ak2 +21dBm FxA +3 598m agae
BOkH; + 21dBm 99c8 + 3 508m 9438
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