
ICOM IC·701 HF Transceiver

The IGOM IC·701, shown here With matching power supplyl::;p8fJker unit, The 701 Itself is the
same size as the IC-211. and in fact looks practlcaily Identical to the 2meter ng.

It seems as though everyone and his brother is
introducing a new hf transceiver to the amateur
market these days, Each h. purportedly bigger
and better than the competition's, performing
all sorts of marvelous deeds with the exception
or tying your shoelaces. With 128 transistors.
23 FETs, 56 [0. and 265 diodes, the INOUE
Communications Ie-70l is proof that good
things can come in small packages.

The transceiver measures a mere 4-3/8 inches
high x 9-1/2 inches wide X 12-1/4 Inches
de..ep (Ill x 241 x ,111 mrnl. When placed
next to the competition's equipment, the
le·701 occupies ccnsiuerably less space, With
the matching ICM701PS ac-opcrated power sup­
ply, which measures 4-V~ X 7 X JO-l/4
inches (J II X 178 X 260 mm), beside the
transceiver they take up approximately the
same amount of room as other transceivers
alone, The power supply IS connected to the
hack of the transceiver through a heavy-duty,
vet flexible. Six-foot umbilical cord so it's
possible to "tow the power supply away from
the operating position. However, the power
supply i~ styled to match the. transceiver and
contains an external 3- X Scinrh (76 x 127
HUn) sneaker, '>'.1 u there's W\)111 at the
opcrattng position it might as well stay, For the
record, the transceiver also has a built-in
speaker. should it be used without the '"lOIPS
POWt't' supply.

The 'iOI is what you would expect from a
transceiver L'tnrJOymg. space-age technology,
With the optional KM-2 computer hookup.
l,lllt' can program the transceiver to scan an en­
tin: band, a portion of a band and eveo
automatically switch bands and tunc to specific
frequencies! To incorporate remote band
switching, the (COM engineers have used a
multisecnon, motorized rotary switch.
Changing the position of the hand switch
results in a series (If clicks as the rotary switch
~tt'p::. its way to the selected band,

The' only option available for the '701 is the
RM-2 computer. Hems normally found as op­
tiotl!l ott other radio,., an; ~tandard equipment
on the '701, Ftll' t','mrnple, standard equipmellt
indudcs digital readout, Wide and narruw Cw
bandwidths, a conling fan. t'f specl:h processor,
band-pass tIIning, nuist: blanker. dual-sp('cd
tuning dial, Harrow and wide ..hin j{ rTY,
VSWR irldicator and a huilt-in st'cond VFO. A
.,ingle tuning knob <.;ontrols each VFO in­
dept:rldently v:ith a front-pand switch ..... iccting
unc nt' tht' rt.l(Jowin.~ lllodes: tran,~~'t'ivc on \i FO
.\; trans'.:dve on VFO B; ret'/;,ivl.: on A, transmit
011 H; and receive on B, transmit on 1\. The
packagt;' t1lso indudes a ne<ttly ~ty{cd E.lectret
<.'I>ndcnser microphone with built-in
pH:<tmplifleL Dc r,)lta~t' l~ fed fo the
preamplifl('f thrQugh tht: [·our.cnndlldor
microphone "'able, rhere art' no battl'ries to
I'<:,placc.

fechnical Specifics

:'\ hlock diagram of thc Ie-tO! appears
,'~hewhcrc in this revi;-:w, The '70] ('nlploys a
dIgital phase·locked·loop IPLLl ClTcuit as the
local oscillator for both transmit and r('ceive,
Output from the P!.L is 9,01 J5 MHz higher

than tilt:' frequency of operation {the i~f is
9,0115 MHz). The rLL frcqui..-ncy is deter­
mined as follows, A pulse generated by the op­
tical chopper circuit. located at the tuning
knob. is digitalized.by the up/down counter in
the large-scale integrated circuit (LSIl and used
to control a programmable divider, also
located inside the LSI chip, The programmable
divider controls the PLL circuit which deter­
mines the frequency of the voltage controlled
oscillator (VeO). A front-panel switch is used
to select. the synthesizer tuning rate at either
100-Hz or 1O-[..:lJz steps.

Receiver

Signals arriving at the antenna connector
pass through the transmitter low-pass filter and
an attenuator (0 or lO dB) and are then diode­
switched to one of the six individually opti­
mized MOSFET J f amplifiers. From there, the
signals are applied to a Schottky-diode. doubly
balanced mixer where they are mixed with the
local-oscillator signal from the "CO, The
resultant i-f is at 9,0115 MHz and the signals
ail' passed through a lfl-k l-lz wide monolithic
filter. The oLltJ111t from the filter is then passed
through the noise-blanker gate to a second
9.0l1,)·MHz filter with a bandwidth of 2.4
kl-lz: From there, the signal is amplified and
routed to the hand-pas.'; tuning circuitry.

Basically, the band-pass tuning system con­
sists of two SN76514 mixers with an additional
filter located between them, The center fre­
quency of this filter is 10.75 Ml-iz and hi :'.4
kHz wide. A variable-crystal oscillator iVXO)
circuit provides identical injection information
for hoth mixers at about 19,7615 MHz. This in­
jecnon up-converts the existing i-f at 9))1 J5
f\tHI to the new JO,7~-I\.H1l i-f where the signal
passes through the IO.75-MHz filter. Output
from the filter is immediately down-converted
to the previous i·f of 9.0115 MHz. Since the
down-conversion is equal to the up-conversion
(the o...cillator being used for both), changing
the VXO frequency does not change the fre­
quency of th.: re-eeivt:'d signal. The output fre·

qucncy Is always equal to the input frequency;
the VXO only changes the position of the
signal in the 1O,75~MHz: filter passband.

Output from the band-pass tuning circuit is
amplified in the i-f stages and applied to the
product detector. For narrow t:W operation. the
signal is routed through an active audio filter,
through a low-level af amplifier, low-pass filter
and finally to the audio output stage. For wide
cw operation, the active audio filter is by­
passed.

A combination of i-f and audio-derived age
-rystems i~ used in the '701, Ag:t: characteristics
arc switchable with a front-panel control, with
FAST for cw operation and SLOW for phone
work. The SLOW system features a hang-age
characteristic.

Rccerver-pvrfcrmance tests as outlined by
Hayward' were performed on the '701 and
yielded the following numbers: noise floor,
- 133 dam: blocking dynamic range, ill excess
of flO JB (beyond limit of measuring
equipment}; and HvlD dynamic range, 87 dB,
These tests were performed at 14 MHz, An ad­
ditional set of tests was run at 3,5 MHz where
the numbers turned out to be identical except
for the 11',10 dynamic range which increased to
89 dB.

Transmitter
Fhc JC~70J transmitter circuitry i,~ quite

straightforward. as outlined ttl the block
diagram, A. detailed circuit analysis will not be
given here. Simply, a double-sideband signa! is
generated at the 9,01Ij-j\!IHz i-f and passes
through the ~,OI15-MHz filter where it
becomes a single-sideband signal. From there it
passes through a buffer stage to the transmit
mixer. Here the signal is combined With the
\TO to produce an output signal at the desired
Frequency of operation, Finally, the signal is
applied to an amplifier and buffer, and then to

1 Hayward, "Drfming and Mea:;urin~ Recdvt'l Dy­
namic Range," July 1975 QST.
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IC·701 BLOCK DIAGRAM
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the predriver, driver and final-amplifier stages.
Cw operation is accomplished by unbalancing
the balanced modulator.

Rf speech processing is performed at the
lO,75~MHz j·f and is of the rf-compression
variety. With the processor switched on, the
JO.75-MHz filter serves to eliminate the
undesired sideband and the 9.01 J5-MH7 filter
is used to clean up the processed rf signal.

Ihe prcdrivcr, driver and final-amplifier
stages are broadband, which means that no
transmitter tuning is necessary. All one does is
select the frequency of operation and adjust the
microphone- or ow-level control, and that's It.
Needless to say, band switching if; a snap. The
transmitter has all SWR shut-down protection
circuit, :'10if the load connected to the transmit­
ter i.\> significantly different than 50 ohms, the
transmitter willautomatically lower the output
power in order to protect the final-amplifier
devices. The transmitter has no difficulty
working into various mismatches up to a 3 to I
SWR while supplying full transmitter power.
Spectrum-analyzer photographs of the
transmitted signal are shown elsewhere in this
review.

Operation

"Silky smooth" perhaps best describes the
operation of the '701. Each knob and switch
seems as though it has been independently
engineered for the perfect "feel" ,-- just what
yL1U\1 expect from a radio in this price class!
Transfer from receive to transmit is extremely
quiet with none of the usual loud clicks .or
thumps. The same IS true when changing bands
or modes or when operating any of the six
front-panel toggle switches.

The RIT push switch is of the latching type,
so it must be pressed once to turn the RIT on
and one again to turn it off. When the RIT eir­
euit i,., on, it is automatically pulsed off if the
main-tuning knob is turned! Should you nut
desire this luxury, a simple modification can be
made which involves changing a lead (rom one
po~t to another.

The large-scale metercan be used to monitor
collector voltage. collector current, relative
power output, r-fspeech-compression level, and
SWR au the line. The noise blanker was found
to he quite effective in reducing automobile ig­
nition noise and helpful on certain types of line
norse.

A thermostatically controlled cooling far! is
another interesting feature of the '701. Should
the final transistors need additional cooling, as
they might during a very long transmission, the
fan comes on automatically. II is extremely
quiet, making it difficult to tell whether or not
the fan is in operation. If the temperature of
the final transistors should ever reach the
danger point, the fan will switch to a higher
speed and the frequency display will begin to
flash on and off! Tbc fan seldom carne on dur­
illg normal operation but energized a bit more
frequently during "contest style" operation.

Inside the small "trap door" Oil top of the
transceiver arc located controls or switches for
the following: display bright/dim, RTTY
wide/narrow, SWR forward/reverse switch
anti sensitivity control • cw monitor level, fre­
quency set. VOX gain, anti VOX, <:W VOX
delay, and ssb VOX delay.

The two most commonly asked questions
about the IC-701 have been, "How's the
receiver hold up under strong signals?" and
"What's it like tuning the bands in IOO-Hz
steps'?" Wen. laboratory tests are fine, but,
there's no better test for a receiver than to hook

Here IS a spectrum analyzer photograph of the
worst case for spectral purity; the transmitter
is operated at the full input power. The vertical
Scale is 10 dB/division and the honzontal
display is 10 MHz per division. Ihe second her­
monic can be seen at 45 dB below Ihe earner
and the third hannonlc ·IS at 54 dB below the
carrier.

In this photograph IS tile display of a two-tone
IMDtest as performed on the rC·701 running at
the fufl rated input power level. The horizontal
display is set for 1 kHz/division and the vertical
scale corresponds to 10 dB per dtvlstoo. A:;
can be seen, the third-order IMDproducts are
down a remarkable 45 dB as referenced to Ihe
PEP output. The filth order products are down
roughly 49 dB.

This photograph is of the IC·701 transmitted
Signal on 14 MHz. Each horizontal division cor­
responds to 100 Hz and each vertical drvision
ts equal to to dB, The two terce prps on either
side of the carrier are 120·Hz hum, the level of
which is 48-dB down from the main signal. Tbe
purpose of this photograph is to show the puri­
ty ot the synthesized srqnal.

it to a moderately sized antenna at a hilltop
location in central Connecticut (or any other
congested rf environment) during a contest
weekend! So we did just that. With at least nine
or 10 line-of-sight stations all operating with
the maximum legal power and gain antennas
(the closest was less than l~112 miles away), no
IMD products were noted when tuning the
various bands. A slight amount of desensitize­
tion occurred when operating within 10 kHz or
so of the station located t-tvz rnnesawav. This
impaired reception of only the weakest of
signals and was not considered particularly ob­
jectionable. All in all, the receiver performed
exceptionally well.

As for the tuning rate, it did take a few hours
to get used to tuning the band in 100-Hz in­
crements. There were no instances when an ssb
or L'W signal couldn't be tuned in to sound
"just right." After a week of operation the
step tuning was barely noticeable. There are
tWD step rates with which the receiver can be
tuned - 10(} Hz and 10 kl-iz. In the 1t}{}~HI

position, one revolution of the tuning dial cor­
respond... to a 5-kHz frequency change. In the
lO-kHz position one revolution is SOU kHz. The
faster rate position would be used for a quick
QSY from one part of the band to another.

There were two minor sore points that we

ICOM IC·70i HF Transceiver Specifications

Frequency Coverage: 1.8·2.0 MHz
3.5-4.0 MHz
7.0·7.5 MHz

14.0-15.2 MHz
21,0-215 MHz
28.0·30.0 MHz

Transmitter

De input power: Sse (A3J) 200 W, cw (Ai) 200 W
Ermssron modes: Ssb (A3j), cw (Ail and RTTY

(F1j. .
Harmonic output: More than 40 dB below peak

power output.
Spurious output: More than 60 dB below peak

power output.
Carrier suppression: More than 40 dB below

peak power output.
Unwanted sideband: More than 40 dB down at

1000 Hz at input.
Frequency stability: Less than SOO Hz change

after switch on 1 minute 10 60 minutes, and
less than 100·Hz change after 1 hour. Less
than 1·kHz change over the temperature range
of -10~C to +60 QC.

Power supply requirements: De 13.6 V ::t15 per-
cent at 18 A maximum.

Antenna impedance: 50 ohms unbalanced
Receiver

Becetvmq modes: Ssb (A3j), cw (A1) and RTTY
(F1\.

Sensttrvltv: Ssb. RnY 2".4 kHz at --6 dB
(ad/ustable to t kHz
mrn.]
4.0 kHz at --60 dB

Cw 0,5 kHz at -6 dB
14kHz at -60 dB

Ow narrow 02 It.Hz at -6 dB
t.O kHz at -60 dB.

Spurious response rejection: More than 60 dB.
Audio output: More than 1,5 W.
Audio output impedance: 8 ohms.
Price class; $1600.
Supplier: ICOM East, 3331 Towerwood Dr.. no.
30r. Dallas, TX 75234.



noted, the first being that the received audio on
extremely loud signals could sound mildly
distorted when W"lJIg the fast age. Use of the
<low age completely cured the problem, The
second sore point was that of keying the
transmitter. In order to properly operate the
transmitter, the kevcr must bring the key ter­
minal to within (lA volt of ground. At least two
keycrs we tried would not key the transmitter.
A simple curl' for those keyers would be to use
a relay between the kcycr and the transmitter
or, as WL' did. connect a l-ll2·\(lIt battery in
-enes with the kcycr output in reverse-bias
fashion. This brings the key-down voltage to
the negative side of LeTO volts. Jay
Rusgrove. ~rI VI)

INFO-TECH MODEL 300 KEYBOARD

Recently joining the solid-state cw/RTTY
keyboards now available. the info-Tech model
:\00 offers all commonly used RTTY speeds
(6U, 66. 75 and 100 wpm), (;W speed variable in
t-wprn Increments from four to 125 wpm, a
700-charader running buffer. II separate
'..rorage memories, an' R'M'Y loop output, and
a built-in afsk generator. The model 300 also
has 110- and 300~bauU ASCll, At the time of
this writing, amateur use of ASCII is limited to
oSCAR.

\t first glance, the rtlouc1300 looks YCIy sim­
pie ",." there isn't a single knob on the front
panel! But commands are given by pressing the
kevs 1Il vanous sequences. For example, after
the three-wire line cord is plugged in and the
power ....... itch turned on, the "Morse" il;w)

mode is selected by pressing the CONTROL
and M keys simultaneously, entering the speed
desired (as a numeral corresponding to the
number of words per minute}, and finally hit­
ring the kETUKN key, The ~w weight ratio is
..ariablc in nine steps. The setting of the weight
docs affect the ..peed somewhat: the entered
:-,pc,-"d h. i,:urrecLQulywhcn the Liit-tn-space ratio
is I: 1. AI( ntne sdtin,Il:S of the """<:ight ratio are
reasonable. tn contrast to <;OlIle keying dcvicc')
\',ith which a ~i/,able portion of tht' control
range results in ridlcu[ou~ ext rem e.').

i\ (.'Q key amI a DE k.ey an· prOVIded. For
\Uffir rl;'as{)n, nQ.word space is programmed in~

10 these tunctions following the <..'haraders, 1'1)

if you ha<;ti!y press the LX) and UE keys fol~

The Into-TRch model 300 RTTYJASf.::llfcw
kevboald. The \..-vnlrol functions· are rll1 ex·
",,(;uteri by pre~sinCl the keys In specifiC se·
quences, The small black proluberan<~p. at the
C'"treme upper nqht (rear panel) IS part of the
tiISf! holder, The only rotatable a.diu~tment con·
trol 15 the cw ~idetone v<.l!ume fJot. located on
the ff::'<:lr .'lproll.

lowed by WQIXY7, you'll hear it come out as
"CQIJEWQIXYZ.·' The word-space hal' must
be used to insert the necessary spaces with these
functions. For ragchcwing, words can be
"burst" typed one at a time, pausing for word
spaces, or you can get way ahead of the output
by using the buffer and se-parating words by
means of the word-space bar.

The cw prosigns .M{, AS, lITand SR ar c sent
by shifting certain characters. All standard
punctuation is abo provided. There's a cw
sidetone with adjustable volume built into the
keyboard..\ monitor output and auxiliary in­
put arc provided. The transmitter may be
keyed through a remote PTT line.

One rather strange problem was encountered
with the unit we tested. Although the cw keying
output is handled by a relay rated at 200 V de
01 500 rnA with a power limitation of [0 W, we
couldn't get the mode! 300 to key either the
Kenwood TS~820S or the Collins n.,-l. No
matter what we tried to send, the keyboard
produced only all erratic series of diu, when
connected to a transmitter. \Ve tried only these
two rigs, but neither of them offer a challenge
to the keying-relay ratings. We informed Into­
I'ech of this difficulty and returned the
keyboard to them. The problem was corrected
[-:Iy means of a three-conductor jack installed at
the ":w output instead of the original two­
conductor jack. The two tuner contacts are
1I>\,,'d for the keying circuit, isolating the (day
contacts from the keyboard chassis. No turtber
keying anomalies took place,

RTTY operating conveniences include a
RETURN key which actuates the signals for
carnage return. tine feed. and the case of the
character sent just before the REn)RN key is
pressed (either FIGS or L rRSl, in that order.
At the end of a 71-charactcr line, the Rl:::TU RN
function iii automatically triggered. There arc
no keys labeled FIGS or LTRS: case shifting b
done autoruancally. However, FIGS and Lt'I{S
stgnals \:,'1.11 be acncratcd hy ~hifting thc PCI iod
and r....onHna. An RY te"t sig.nal and a "quick
hrown fox" test kt,y are provided, Thcre's also
ail automatic cw identifier. An "RA monitor"
output is provided for monitoring RTTY or
..\SCIl transmissiolls with tht.' rt..'l:eh·in~ ter w

minal unit.
I'he at\k feature makt.o:> RTTY transmission

pussihlc \vlth any .~sb transmitter or
transi,:eirc-r: the t<lne..~ ar~ :.;,imply fed to the
nllcrophone input in the [sh modc anJ rht'
r~"ult (~ (theoretically) l' I ~·mis~iull. The afsk
g'~llt,'rator in tht~ lllodel 300 uses standard "high
tnne~" (2[25 and 2295 Hl fOI narm..... :>hifr and
21~5 and 2975 H7 for widt.' ~hlftl. The audio
output 1:\ ;,5 volt.s. pt'ak-to-peak, ;;·tnd if the
tones arc ted iofo the rtticrophooL' ja.:-k. at­
tt:'nuation i!> uMtally lleCl.::,sary tll pn..·.... l·nt
o .... t·t"1oadmg the tran.~mitter audio .... tages. ·l·hc
',ingk-tone dl~tl)rlion ur the ~t\k lJutput wa."
tl1easurcd_a~ 2 percent by llIeallS of ..all audio
di!>.tortloll anal)'7<'r.

rhe t t'a"utI we say "thl.'ol"dically" in the
previous paragraph when referring to fo'l emi~­

'~i()n i~ that tht: ~lightest stray noise will ~hmv up
ott the air' along with the RTTY !'>Ignal whell 1-1
emission (~ sutlght in this way. The model 3ClO
wa~ tested with a popular hI" ssb transceiver in
lhe ARRL lah to St'~ h()w dean the "!-1" ('mis­
sion really would bt:, The re~ult is shown ill th~

~.rl'ctra[ photograph of fig. I.
Tht,' ml?IT1ory capability of the moue! 300 is

,:ull!>iderahle. Error~ can he corrected tn the
running buffer or storag,t' l\lenlOric~ anytime
prior to their a,'tua! transmission. There <11,' 11
:~roragl" 11It,;IIIUlll'~, -.,t\;h 120 .:haraL'ters itl

Fig. 1 - Spectral photo ot rS·82[)~ output on
:~!j9!) kHzl~b, with 2121j·H:z smqle-tone Input
from the model 300, Each horizontal drvrstcn
represents 1 kHz and each vertical drvrsion
represents 10 dB. The pip tartbest to the rtoht
IS the transmitter suppressed-earner trequencv.
The center uenesn prp is the signal resulttnq
from the 2125·Hz tone. The pip at the lett is, the
r.rqnal resulting from the second harmonic of
the 2125·Hz tone. The transmitter power Input
w~'::; approxrmatetv 90 watts.

length. if a message runs out of room while be­
ing. programmed into a given memory, the
overflow will be taken up by the next memory.
Messages can he "nested," meaning that one
message (an end hy calling another message
from auy or the storage memories. A separate
identification memory is supplied. l'hcse
memory features are identical for "Morse,"
j{TTY and ASC 11.

The instructions give installation and opera­
tion procedures, alignment information for the
;JJ~k generator and RTTY identifier. and
details for changing the cw sidctone pitch.
There is a brief circuit description with a
-chvmatic diagram. An errata shed (including

-_ _--- _-~_.__.-

Info-Tech Model 300 Keyboard

DimenSions (HWDj: 3·718 x 12-3/4 x 13 inches
(98 x 324 x ;J3Q mm),

Weight: 7.1 pounds (3.2 kg).
Power requirements: 110·120 V ac, 50·60 Hz,

12 W maximum.
Cw speed range: 4-125 wpm In l·wpm incre­

ments.
Gw keying output: +200 V dc Ot 500 mA. 10-W

maximum contact rating.
Cw mOnitor output: +20 V de maximum off

state, 50 mA maximum on state.
Cw auxiliary input: +5 V dc off ~tate, 0.5 mA

on state,
Sidetone audio: Approximately liZ W to inter·

nalspeaker_
R1TY speeds: 60, 66, '75and 100 wom (Baudot

code). .
ASCII speeds: 110 and 300 baud.
loop lfskl output: nOllIsolated, open-eollector;

;mo V dc maximum off state, 100 mA maXi·
mum on state,

RA mOllltor output: at leal':'t +4 V de marking,
lefss than +0,3 V dc spac;ing, hIgh impedance.

RnY/ASCII atsk output: ~,5 V pk·pk. 1000 ohms
Impedance; 2125 Hz mark, 2295 Hz (space for
narrow shift), 2975 Hz (space for Wide shitt).

Remote PTT output: + 200 V de and 100 mA
maximum.

Buffer memory: 700 charaders.
Storage mernory: 11 addressable memories, 120

characters each; 1320 characters total.
Supplier: Into-fech, Inc., 2349 Weldon Parkway,

St Louis, MO 63141.
Price (;la55: $450.


