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The Yaesu FT·980 CAT
BY JOHN J. SCHULTZ·, W4FA

The FT-98Q almost appears small here as it has stacked upon it rhe SP-980opr,ona/ speaker and
a veesu FTV-707transverter which can be used with rhe FT-980 for 2 meIer coverage.

memory channel that stores a frequency with
in an amateur band,

5. FUll aSK within any band and crossbandl
crossmode operation.

6. TX and RX tunable frequency offset up to
± 10 kHz. The main frequency display touows
the onset tuning to indicate true operating fre
quency.

7. Internal reference oscillator stability of
::l: 3 ppm from 0 10 40 degrees C

B. Digital frequency display has serecracte
reSOlution 01 100 or 10 Hz and a dimmer con
trol.

9. Independent receiver "front-ends" for
amateur band or general-coverage receive.

10. If Shift and If Width adjustments on re
ceive along with seoarete a.l. notching and
peaking fillers.

11. R.I. speech processing on transmit with
microphone audio SQuelch and i.f. monitor en
cun to adjust processing.

12. corrciete metering to include s.w.r..
power output, a.tc. (normal or peak hold).
compression. etc .

13. All modes standard with a nominal 100
walls output on s.s.b. and cve ., 25 walls on
a.m., and 50 watts on t.m. and FSK,

14. Up to 75 % of full power output at a load
s, w.r. 011:3 (depending on the reactive com
ponents present in the load).

15. Some options are availab le. but the
FT-980 is basically a complete station. Onty an

to 950 in steps of 50. At urst I thOught it to be a
bit of " decoration." But after many hours of
using the transceiver, I completely changed
my mind, Also. alter many hours of using the
transceiver, I must say that I touno the sub
dued color styling extremely easy on the eyes.

Going back to Table I, alld if one wishes to
study the "numbers," it can be seen that the
FT·980 has completely state-of-the-art specifi
cations with regard to spurious responses.
sensitivity. serecnvnv. IMO. dynamic range.
image rejection, etc. However, the specifica
tions themselves do not highlight a number 01
interesting features 01 the FT-980_ Among the
more interesting features are:

1. An a-crt microprocessor control system
which includes 12 memory Channels whiCh
store frequency and mode.

2. Two independent v.to.:s. one for ama
teur band coverage and one for ceoerai-ccv
erage receive.

3. Tuning of the v.f.o.'s and the memory
channels by use or the main tuning dial, up!
down scanning (dual speed) buttons, or key
pad frequency entry.

4. Split-frequency operation between the
v.tc.:s and a memory channel (the memory
channel being used for receiveor transmit, oe
pending on whether the amateur band or qen
erai-coverace v.t.o. is used. since the qeneral
coverage v.to. cannot be used for transmit).
FUll transcetve operation is possible on any' c/o CO magazine

T he FT-980 is a very heavy-duty. rcu-tea
lured base-station transceiver. It has about
every operating feature one could imagine in
an h.f. transceiver with general-coverage re
ceive, However, it is a lot more than a trans
ceiver with various " bells and whistles." It is
one 0 1 the "new generation" of transceivers
slowly emerging on the market which have all
01 their major functions controlled by an Inter
nal microcomputer. Therefore. one can use
the transceiver in a conveouonat sense by
turning knobs and pushing buttons, or one can
control I! trom a personal computer. In the rat
ler case, one can control the transceiver by
keyboard commands or develop a program
wtlich will command the transceiver to do cer
tain ooereuoos in certain sequences. at cer
tain times. or in response fa certain received
Signals. Does one need all 01 these caceom
lies In a transceiver? Wen, one has to decide
that lor one's seu. r would suggest, however,
that an operator who even onJy enJOYS rag
chewing on 75 meters not say no too Quickly.
Convenience features in a transceiver. once
they are understood. really do make amateur
radio operating more interesting

This review will give ageneral description of
the FT-980 and its overall circuitry and con
struct ion: highlight interesting circuit fea
tures: provide test-bench results: and convey
operating impressions and results using the
transceiver in the usuai "turning the knobs
and pushing the buttons" fashion, In a subse
quent article we will prov ide a more technical
overview 01 hO'N the FT-980 can be interlaced
with a personal computer.

Specifications
Table I lists the soecmcencos for the

FT·980 as supplied by me manufacturer. They
deserve a bit 01 time for study, One might note,
lirst of all, that the FT·980 is not a paper
weight unu. It weighs some 37 occoos and
measures overall some 15 inches wide by 6Y,
Inches high by 18 inches deep. inclUding Its in
ternal power supply. 11 is a very impressive unit
as seen in an operating position. The styling is
a combination of oU-gray colors with the push
tenons and knob caps being aluminum col
ored The frequency display IS a son green
fluorescent type and the backup lighting for
the two panel meters is son green. Yellow-bar
type LEO's are used above or in association
with various push-buttons to indicate an "on"
status. Besides the main digital frequency dis
play, there is also a unique digital/analog
"scrol l" type frequency display directly above
the main tuning knob which indicates from 000
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TRANSM ITTER AFSK shift freq uencies:
170, 425, 850 Hz

IF ..,ject ion:
bener Ihan 70 dB fo r all frequen cies

TuninS$trps:
10 HI . 5 kHI and 500 kHz (band step)

Em~n Iyprs:
15B. USB (A3J/lJE"J. cw (A I/AlA-I. AM
(A3 /AlE-I. AFSK (FI/J I B- 1, FM (FJ/F3F,·)
• :O-;r'" emiWon desigl.alion per WARC '79

Frrqu..n.-y nn~ :

160 m band
!lO m band
4(} m band
30 m band
20 m band
17 m band
15 m band
12m band
10 m band

l.S 10 1.99999 Mllz
3.5 103,99999 Mfll
7.0 10 7.49999 MHz
10 ,0 to 10 ,49999 Mill
14,010 1449999 MHz
18.0 10 18.499Q9 MHz
21.0 to 21 ,49999 MHz
24.5 to 24.99999 MHz
28.0 to 29.999Q9 MHz

Oulpu l imprdan~ :

50 ohmstnominalj . unbalanced

Microphone impedan<T:
Low (500 to 600 ohms)

RECEIVER

Frequency rang<":
150 kHz 10 29.99Q9 MHz (conlinuous)

Grcu il type:
Triple conversion supemeterody""

aaru.... nng.r :
t 10 kHz

Selec:livily (adjusled fO I m3llimum IF ",idlhl :
-6 dB - 60 dB

SSB, CW (WIN), FSK 2.5 kHz 4.2 kHz
('W(NI· 300 Hz 600 Hz
CW(W)· 600 Hz 1,2 kHz
AM(W) 6 kHz 17kHz
AM(W)· 5 kHz 12 k Hz
AM(NI 3 kHz 9 kHz
FM· 12 kHz 24kHz
• ",ilh op lional fIlter instalJrd

NOTE: Th~ fllUres apply as ma."mum
bandwid ths wilh Width oonlrol set
to ma~imum.

Dynamic nnsr ' (at maximum ....nsi livity)
beller than 95 dB with optional 300 Hz
('W( N) fUter

Audio !"t'i'0n... :
belle r than - 6 dB from 250 Hz to 2750 Hz

Maximum FM drvial inn :
15kHz

Carrier stIppn!S§ion:
better th n 4(} d B belo", peak OUIPUI

AC
72 VA
530 VA

Audio peak filler rang.r:
350-1400 Hz

Audio oulpu l po",er:
l-",atu minimum (into 4 ohms, with less tlw1
10% THO)

IF nOlm fdlel nngor Cdem od ulalfil):
500-2700 Hz

POWER REQUIREMENTS

Audio ou lpu l imprdarKlC:
4101 6 o hms

Voltag.r :
AC: 100 to 120 V,or 200 10 234 V;

50 to 60 Hl

Po",er consumplion:
Receiver
Transmit (100 Woutput)

Dimensions (WHO):

approximately 370 mm x 157 mm x 350 mm;
380 mm x 165 mm x 465 mm with all feet,
knobs and heatsink

Weighl:
approximately 17 kg.

Sensiln-ity :
CCW, SSB. and AM fllUres mea",red for 10 d B
S+N/N)
· ~ t o 30 MHz ·· 150 kHz l0 2MHz
SS8 iFSK/CWC""' ; ", Iou l options)
• bet ter lhan 0.251'V, •• better Ihan 4.0 I' V
O\'(N)

(with oplional XF-455 .8MCN 300 Hz filler
installed)
• bener Ihan O.II'V• • • bet ter than 1.61'V
CW(WI
(w ith oplional XF·8.9fK filter inslalled)
• better Ihan 0 .16 I'V • • • bet te r Ihan 2.61'V
AM( W)
• beuerthan 1.4 " V. • • benerthan n "v
AM(W)
(with optinnal XF-8.9G A fil le r insla lted)
- be lle r than 1.25 " V, •• beller Ihan 20" V
AM(N )
• bener than 1.0 " V, •• be ller lhan 16 "V
FM

better than 0.6" V for 12 dB SINAD

Intennediale frequeJld es;
lst IF : 4 7.0 55 MHl
2nd IF : 11.9875 MI-Iz
lrd I I' : 455 kHz
FM IF: 455 kHz

Image rejection:
better than 70 dB

Call bandsl
100 W(PEPI
25 W

SOW

SSB. CW
AM
FM, FSK

Spuriou s radia t ion:
bellrr lhan 50 d B brio'" peak outpul

Un"'anted side band IlUppre~on :

bet ter than 50 d B belo", peak oulput ( I kHz
lone)

3,d order inlr rmod ulalion di~lort iun:

beller than - 40 d B below pea k OUlput (14
MHz, 100 WI

Frequen cy accuracy:
better than 13 ppm from 0 - 40·C

Modolation type :
A3J . AFSK: Balanced Modulalor
A3: Low Level MOdu lalion
F3' Variable Reactan ce

Table 1- Technical specifications for the FT·980 as supplied by Yaesu.

a.c. connection, antenna connecuon. and rni
crccnooe andlor keyer are needed to operate.

Circuitry
The FT·980 incorporates a complex mix 01

digital and analog circuit techniques. It would
be fun to describe and analyze all 01 them, but
it would lake a small book toooso. l tttink ,how
ever, that a basic circuit overview and the
highlighting 01 a lew circuit deta ils would be in
fer~shng ,

Fig.' is a block diagram of the FT·980. Such
diagrams oo. I agree. seem to be overwhelm
ing wllh eu their blocks. but they can provide
some interesting insights into the circuitry
concepts used in dlllerent transceivers. The
"trent-ere" of the FT·980(upper right 01 fig . 1)
shows, for instance, hOw the incoming signal
on receive goes through a fixed low-pass utter
assembly, but then splits, depending upon
whether the transceiver is being usee in the

amateur band or aenerai-coverece mode. In
the general-coverage mode the signal goes on
10 a bandpass filt er block (one 01 six cnooe
switched filters) and then on to a dual FET LI.
ampli lier stage (01005,6). In the amateur
band mode the signal is routed through a fixed
highpass filter , on through one of twelve (!) di·
ode-switched bandpass utters. and then to r.t.
amplifier stage 01007.8. which is also 01 the
dual FET variety. Fig. 2 shows a bit 01 the elab
orate "front-end" circuilry in the FT·980. In
either case. the now amplified receive signal
goes on to the urst mixer stage 01009. The
signal then goes OR to a number ollrequency
translalions which invOlve 47 .055 MHz,
8.9875 MHz. and 455 kHz i.l.'s. One can touow
this from right to left across the top 01 fig. 1.
The demodulated signal then goes Ihrough an
elaborate senes of fillering and amplilier
stages. It's interesting to note thai the a.o.t.
(audio peaking nnenoceretes. just as ns name

stales, at audio frequencies (stage 03026 VI).
However. lhe notch filter (slage 02006,07 ta
eerec 0 MUL1) operates at the 45 5 kHz LI. Ire·
quency and is a modern-day version 01 the
zo-vear-oio '·0 Multiplier" which, of course,
originally used vacuum tubes. The detailedcir
cunrv is shown in fig. 3.

In the transmit mode lhe s.s.e. Signal is gen
erated at the 8.9875 MHz i.I. frequency. The
signal chain can be lairly well followed from
the microphone amplifier stage (03001) to a
balanced mixer stage (03009) and then via the
dashed signal·!low lines in and out of the
8.9875 MHz lilter block. Perhaps Ihe most in
teresting Ihing about the transmit Signal cha in
flOw is to observe how it is routed in and out of
various 1.1. utter blocks common to the receive
Signal chain. but completely separate mixer
stages are used lor the transmit signal until it
gels to ns linal outputlrequency. The circuitry
necessary to do this makes things a bit more
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Fig. 1- Complete block diagram of the FT·98(}.

elaborate. but some 01 the compromises in
volved in using common mixer stages for the
transmit and receive signal flows are avoided.
The transmit signal, at the final output Ire
cuency . goes through one of the twelve band
pass filters associated with the receive chain
and then on to a power amplif ier unit. The tat
ter operates with a supply VOltage of 24 volts
and utilizes two MRF 422 power transistor s.

Finally , the 100 watt output level signal is
routed through one out 01 seven rerev
sw itched tow-pass fil ters Transmit/receive
antenna switching is done by a relay in the low
pass filter section, and there are provisions for
the use 01 separate transmit/receive antennas
as well as an external receiver.

The rest 01 the blocks in fig . 1 are con
cerned with a variety 01 osci llator signal gen-

ereuon and cont rol func tions. Fig. 4 give s one
some idea of Ihe frequency relationships in
the FT·geo. In this diagram the r I. signal chain
for the receive and transmit modes is shown in
abbreviated form in the upper part of the dia
gram. Most of the diagram shows how various
vonaae-conucuec oscillators are used to sup
ply the injec tion treoueoces lor all of the mix
ers in the r.t . c hain (down to the product detec-
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ONE ANTENNA.3 TO 70 MHZ.
VSWR 1.5:1 OR LESS

UNEXCELLED FOR "FREQUENCY HOPPING"

~---

• NO MOVING PARTS!
• 5 YEAR WARRANTY !
• INSTANT MATCHING !
, 50 OHM INPUT !
• LOW NOISE !
• DIPOLE !
• MARINE !
, AMATEUR!

• 100% SOLID STATE!
• NO CONTROL LEADS !
• LIGHT WEIGHT!
• HIGH EFFICIENCY !
• 200 TO 2KW. P.E.P. !
• LONG WIRE !
• MILITARY!
• AVIONICS!

"NEW R.F. GROUNDLESS LONG WIRE MODELS
NOW AVAILABLE"

CONTACT

MAGNUM DISTRIBUTORS INC.
1831 South Dixie Highway, Pompano Beach, Florida 33060

305-785-2002 • Telex 514365 (English FTLl
-T-"'s,.,. 'T.. .T.s.s. '.T SST. .'.ET.'-'- 5.. ·.s •••-••TRT•••••••T•••••••
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Fig, 2- Part of the "trent end " in the FT·980 shOwing the separate input filter and t. t. amplifier
stages used for the genera l·coverage and amateur band modes. 005 and 006 wilh their essoci
ated input fillers are for general coverage. while 007 and 008 with their associated 12 input fil·

tess are for amateur band coverage.
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weight uni t. but me weighl is all due to its very
solid construc tion. The photograph showing
the FT·980 with its top cover removed only
hints et some 01 the elaborate shielding used
inside the unit. Separate shielding and heavy
healsinks are used lor Ihe PA and IXJW9r·sup
ply sections. All of the PC boards have con
nectors. and although they are not otme plug·
in type. Ihey all can be accessed and relatively
easily removed should servicing ever be reo
quired. The construction can only be de
scribed as extremely heavy-duty, neat, and
orderly.

The back panel ot the FT·980 conta ins
enough auxilia ry connectors lor abou t ever y
conceivable mte rconnectton-unear amplifier ,
trensvener. phone-patch, computer control,
externa l receiver, U . output. etc. There ar e
also slide swi tches to change the FSK shilt
( t 70. 425. or 850 Hz) and the c, w, monitoring
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Construction
As was mentioned. the FT·980 is not a light·

tor stage). The VCO's are stabilized in PLL c ir
cuitry, and the PLL circuitry is a ll lOCked back
10 a 30 MHz master oscillator by means of va
reus frequency divider and mult iplier circuits
coupled to mat osci llator . The complexity 01
mereal c ircuitry is only hinted at by the blocks
shown in fig . 4. Some 01 me blocks labeled
" VCO" contain. in fact , up to ten separate
vee's to cover orttereot frequency ranges,
The 30 MHz master oscilla tor is contained in a
thermally controlled enclosure that only a tew
years ago would onl y have been found in labo·
ratorv-qraoe test equipment. There is an stab
orate use of LC fi lters to prevent spurious sig ·
nets trorn causing oscillator noise and interac
tion problems.

1112 GRANDVIEW STREET

SCRANTON , PENNSYLVANIA 18509

PHONE (717)343'2124

.i:Rue tlee/ron ics

FACTORY AUTHORIZED DEALER
PLE ASE CALL OR WRITE FOR THE

LATEST AN D GREATEST FROM ICOM
ICOM

Ie-us HF IcuJ(;II. Cu. IC'1'I.. Ulua
IC-110 Hf Gn. ell. 1m 59U10
IC·1 1IA HF Gu. ell lcu uuo
Ic·psn IlIDC. 15 ... ,. Pt.er 5,,,1, 1J1 .1Z
IC-'U O 12nc.30 Aa,. SJl. P.r. SIU" 221.16
Ic-srz h ltrnl S,lIktr 52.50
IC-5'3 (11K'" S,lIler 41.50
IC-271 H 2-Mt" FIlI/SUfeW.1no • ..Im 11t.OO
Ie· SillS Duk Mim,h n , JU G
IC-SIII6 Bu k M ic lll~"n 39.00
IC' SM ' Du k Mim,"u, On l C.'1 69.9 5
IC·Z U Z-Ih lu. Fill . 25 Witt 1m 319.00
IC-2 7H Z·.ller. Fl. 45 W,ll1m , .. 359.00
IC·J7A l ZO -MN t . Fill , 25 Will 1m. 389.00
It-ZAT Z·.lr.. Fill. Hlnd~fld W!T.u c~-TIU 21 HO
It·3AY 220-MHl.. FM, Hu...I. Wllk r-r ." 234.50
IC·OUT 2·MII.• FM, HIIOII, Wltk H .. . . 309.50
IC-IPZ 7 .2 V O C, 42 5",~ . Ni- Cd Bl tt Plck. . ,. 39.50
IC·lf'3 U IDC,250 1I 1~~ IIi-Cd IItt Pick 21,50
IC-8f'4 BlIll ry CIII 12.50
IC·8' 5 10.8 10C. 42511Ik.Ili-CI' 81tt Pick. .. 4150
IC·BP7 13.2 1Oe. 425IIl k. IIi-C,' 81tt f'lck. .. &7.50
IC·8P1 U 10C.100.,L. IIi-Cd IItl Pick. . , . &U O
8C·35 DrtJ-11 h ,iIlCk" " r: IC-I'2. 5. 7.' &1.00
IC'Cf' l Ml kill Cklrti'l Clli , , 9.50
IC-OCI DC Cllmtlr , 1750
IC·HI9 S'u kerJIlil:rt'klH . . , , 3450
IC-2U·lC l ulkIlCu. ;IC-ZAY,3U ,Ul 34.15
lC-14 lIllklllltl Cue FII IC·D2U 1795
HS·ID Nu'$I1 fir Hu l. I 1950
HS-I OSA VOl Ul it fir HS- IO 19.50
n ·u Sl rrr Ul it Fu HS· IO 1150
IC-El311 , . itl S,II"sillr u.n 31,95
IIC-IO Fr,••m,Clltrtll.r fir IC-75 1 3U O
I C· l 1 1. lml ' ReMtl CH lrtIler FII' IC-171 " 5U 5

TOKYO HY-POWER LABS
HC·2aa 200 Wi lt f'Ef' "lllIn CII ,I" saSH
HC-40at 200 WIII'EP bt.1II Cu,l.r 134.40
HC-20aD l-KI PEf' Allun Cllpl,r , 285,60
Hl·3a, 2-Mller FM Alllplililr 59.78
Hl· l lO, 2 - M ' I ~ r Multl·MD" AllpIUilr , 20160
Hl· 160V 2·Ml l l r Multi-MDd, AllpIUi'r 217 ,84
Hl·90U 430·MHl. Muill-Midl AIlI,lItl.r, 318,00
HRA-2 144-MHl. Mul-Mn.I" Pr, -AII' 132,00

WELZ
CT-15" O,lIl1ylid ,50W Pllk. 15W"'I, IIU5
Cl· 150 D. III1YLNUOOW" I k. 15aW Art 41,15
Cl·3aO D.llItYLNU· KWf'uk,3aOWb l- 69 95

BELDEN
III. 9113 Le. Leu 'H flU HF Cn sC,III•. lli-IIU Tn'
Acu . ls Slu..1i ... ,"HI ' l ·Z51 Aid 1m II CIlIL
I Vr ,"WIi . SlU•. 1111 CI" .r. Ciliu C,, '.cl.r. 84%
'.IKit, FKtll. 100% Skiel' C.nrtl l , 50 Ok. SI__
Slli•. h l,.Ik".1I. Clltlr I.ulltill U4/Fl

ASTRON
IS-U I3.lIac.all' I'L SA.,CuI. .... $46.3a
IS-IZA 13.I VaC.IZ I.LI ... 't..L •• &ua
IS·20A 1U 'DC,ZO , IlL 16 l.,tlll 12.110
111·35.. 13,1 VO e. 35All' lit. 25 ... , CNt 12ua
IIS- I ZM h •• blS- IZ A. Wilk I.t.r 10.46
IIS-201 h.,AIIS-20". Wil ~ Iltlr 91.76
IIS·35M h.,bIS-35". Wilk .,t,r 141.46
VI-2al h •• AIIHOI,"'j. , .IUtlfl' 117.a6
VI-351 h • • AI 111·3511,"'j. , .IUt.rr 151.76
VI·5al 13,I I OC.50A lat.,37.. CuI.. U~ , 22616

CIRCLE 6 ON READER SERViCE CARn
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Fig. 3- The inleresting 455 kHz i. f. 0 Multiplier circuifry(O 06-09 in the middle of me diagram). A
modern·day version of a circuitry idea developed well over 20 years ago.

soetone pitch (500, 600, or 700 HZ), All of the
conn ectors are well spaced, and there is no
diff iculty in having a multitude of accessory
connections. The only sligh tly awkward tea
ture is that the access panel for the memory
backup battery compartment (holding two AA
size bat teries) is on the bottom cover.

band modes. Sensitivity on that band is in the
order of 30 dB better in the amateur band
mode. On the amateur bands the dynamic
range was an excell ent 90-95 dB using s.s.o.
bandwidth and, of course, even better using
c.w , bandwidths (measurements taken with
the r.t. att enuator set at zero).

It's interesting to note that Yaesu has moved
away from the push-pull type of r.r. amplifier
stage as found in the FT·Qne, As one can see
from fig. 2, both of the r.t. amp lif ier stages
(005, 006 for general coverage and 007, 008
for the amateur bands) are of the dual FET
type, bu t only one FET is used as an amplifier;
the other FET is used for a.q.c.

The s.s.b. selectivity varied from 2.4 kHz at
- 6 dB to 40 kHz at -60 dB and could be reo
duced to about 400 Hz using the variable
bandwidth feature. The standard a m. normal
and wide fillers are excellent for general
purpose SW broadcast monitoring_However,
c.w. buffs will want to install at least one of the
optional c.w. filters. Both were tried and
checked exactly as specified, Irs difficult 10
crccse between them, but 1would opt for the
600 Hz Wter, since the main tuning rate is fixed
at 10 kHz per knob resolution. The600 Hz filter
is easier to use with that tuning rate, and there
are enough other CRM lighting controls built
into the FT-98O to handle any situation. 1.1. and
image rejection were exceptional, measuring
out at - 80 dB, No significant spurious Signals
could be found as me FT·98O was set up 10
scan through us entire receive trequeocy
range. The fast scan rate covers about 1 MHz
in 35 seconcls, and in the slow scan rrooe
about 10 kHz is covered in 40 seconds. To
demonstrate the follies one can get involved in
when testing equipment. I thoughl at lirsl
there was some funny iow-rrequencv cscma
tion in the FT·980 in the 2--6 MHz range. The S
meter would jump uoa few S units anywhere in
thai f requency range about once a second. Af·
ter some con fusion, n turneo out that 1had the
VOX control advanced too far, while not nav
ing the anti-VOX control adjusted properly,
such thaI an extern al very low frequency au
dio feedback loop had been established be·
tween the station loudspeaker and mic ro
phone, Apparently the gain variations in the
transceiver, al though minute, were just
enough to cause the ettect to appear over a
ce rtain frequency range. Although one cannot
tra nsmi t in the cenerar-coverace mode, the
VOX circuitry in the FT·980 remains active,

On the t ransmit side antne usual measure
ments for carrier suppression, sideband suo
pression, spurious radiation, etc., showed the
FT·980 to be well within its specifications. The
power output, into a matched load, was never
less than 100 watts over any amateur band, m-

An inside view of the FT·98Q with the top cover removed. There is extensive shielding used
throughout.
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Tesl Results
The FT·98O is a "quiet" transceiver . In spite

of its elaborate digital frequency general ion
circuits, it is as electrically quiet as any trans
ceiver using analog circuitry. rneretcre. sig
nals appear to rise out of a Quiet background,
and it's not unusual to have a weak, but well
modulated s.s.e. signal sound " loud" while
the S meter does not even move, even under
CRM conditions. Phase noise is at least 90
100 dB down. The only " noise" the FT-98O
does produce is a slight -oco'' as one goes
between exact 1 MHz points in the cenerai-re
ceiver mode te.c.. 9.999.99 MHz to 10.000.00
MHz). It doesn't amount to much and may
even be useful as a reminder that one has
tuned across a full MHz point. The transient
" pop" will not mask a signal thai one mighl
want 10 receive (e.g., on 9.999.99 MHz or
10.000.00 MHz).

The sensitivity is generally excellent and
never checked out less than that shown in
Table I. There is. hOwever, a signi fican t dif·
terence in sensitivi ty on 160 meters when
receiving in the cenerei-ccverece or amateur

Say You Saw It In CO January 1985 • CO • 29



---- " '<

I
--1 \ "' /1-

,oPTIc.....
~w_"

,,
'-

" ,w,
,,,,

4 '. OM -~,. 05"'"'",

II! {lfT I "CO

I ~ "'V "'0 OIV

.~,
A !'0 '..,

I P ON

12
"'0 DN

I

Fig. 4- Frequency relationships within the FT-980. Basic stability all relates back to the30 MHz crvstet csciuetor shown in the lower ten-rena comer,

,

should be set. However,bas ic operation of the
FT-980 is very simple and completely "no
tune" except for the main frequency setting .

The main tuning knob hasone of the smooth
est actions I have encountered in years . The
finger insert swivels independently to further
enhance rapid rotation of the knob. One of the

, POGO"

set. All of the rest of the controls that one Irn
mediately needs (AF gain, mode switch, mi
crophone gain, etc.} are obvious and clearly
marked. To change bands, the UP or DOWN
pushbuttons are used. Of course, one should
study the instruction manua l for the FT-980 to
learn the meier readings fo r which controls

Fig. 5- The 100 wetr output power amplifier block in the FT-980
which has exceptionally good IMD performance.

eluding 10 meters. Although all of the "specs"
have to be considered excellent, there are two
that deserve that rare rating 01 outstanding .
Those concern frequency stability overall and
IMD products for the power amplifier. I don't
have the laboratory equipment to make ex
tremely sophist icated frequency stability
measurements, so I went back to empirical
methods. The FT·980 is one of the few trans
ceivers I have encountered which couio be
turned on, tuned to a time standard station,
lell in a non-temperature-controlled environ
ment, and found days later (not hours) to reo
main exactly on the tuned frequency. With re
gard to the power amplifier, I thought at first it
was the same as in the FT-One. But although it
is similar, it is not exactly the same. Twenty
four v.d.c . is used for the collector voltage on
the final transistors, and those transistors
have been changed to type MRF422's rated at
280watlsdissipal ion each! Fig. 5 shows aola
gram or the power amp lifier. Measurements
showed that is does indeed exhibi tlhird-order
IMD products of - 40 dB, or slightly better. at
100 watts output on 14 MHz tor a truly "clean"
signal.

Operating Impressions and aesuns
As I have found with most new transceivers

which have a variety of sophisticated fea
tures, the best way to approach the use of
such a transceiver is to learn how the essen
tial con trols which allow one to basically com
municate work and then slowly dig into the
"bells and whistles" features. In this regard
the FT-980 is very easy to operate. Press the
VFObutton (an LED lights). press the HAM but
ton (another LED lighls), and then tune
through the band for which the t ransceiver is
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one tunes higher in frequency, an LED " dash"
appears, in turn, in ca librated 1 kHz steps ee
neath each of the nine display rosmoos. The
frequency 21,059 kHz is indicated by the oe
play o.-OSO--O. As one tunes another full kHz.
the display Jumps to 00--050-.. The 050 port iOn
of the display moves to the right of center to in
ocate one IS above 21 .060 kHz Sttlliu rther
tuning causes the " dash" LED to move Irom
left to right for upward frequency tUning Of
righl to let t for downward frequency tuning tor
displays such as 0.·150-·1 (2 1,150 kHz) or
050·-000- (2 1.020 kHz) might appea r. The se
qaence is a bit difficult to explain, since one

•

An internal view of the SP·980 optional speaker. 11 contains tront.penet selectable LC Mers so I
one can independently roll off the /Ow or high frequency response, The LC filter board is visible in

the approximate center of the bottom cover of the SP-980

•

,

" .. ~

first things one not ices when tumng is lhe digi
tal frequency scroll between the t-eccencv
display and the main tuning. The display IS
slightly confusing at first , but one rapidly ap
preciates that it is a very handy means to
QUickly establish which 50 kHz seqrnent of a
band (amateur or general coverage) one IS
tuning. So rather than look at the exact digital
readout with its rapidly changing digits as one
tunes. one can loOk at the much more comfort
able to view digital scroll.

For Instance, if one starts out a121,050 kHz ,
the scroll will have the display o..()5(}.() With
the 5 centered In the middle of the display As

The rear panel of the FT·98Q,s dominated by enclosed flea/sinks (on the fight for /tie power soo
ply and on the lett lor the power amp/iller) plus a variety of connectors for about any possible ex

terna l accessory Items (e.g" ureers. rransverrers. erc.).

• HOT DIP GALVANIZED
All ROHIII IoMIl Ir' hOi dip ,'/nnil.
after flbfkltloll.

• REPUTATION
1l0HN II . .. lit 1h.'adl_gloWir INInuflc
tu~.. wil!lllYlf 2S yars of IlplfilllCl.

tl lli r lDr U lllplill 1f."III.

RDHN.
"FOLD-OVER"

TOWERS
• EASE OF INSTALLATION
ROHN "Fold-Over" TOWlrs Irl quickly Ind
lully Instilled. lbl "Fold·Ow(' Is SlI•
•nd eny to Slrvlce.

• AOAPTABIUTY
ROHN bUlMrJlslzls 10 III your applica
liona or Y91/ Cln purclllu lha "Fold-Ovl'"
components 10 CllflY1rt your 1I0HN laMr
inlo' ··Fold·Over"'.
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Fig. 7- Specifications and etectricet diagram for the optional SP-980 speaker/filter system.

Fig. 6- An illustration and explanation of the digital frequency "scroll" feature in the FT·980.

(- 6dB/octave)
( - 6 dB/octave)
( - 6 dB/octave)
(- 6 dB/octave)
( - 6 dB/octave)

•

Status LED's for VFO,o MR {memory),
ATT Ianenuator], etc,

-•
I

o

-

ports. The operating manual for the unit is
clear and very well illustrated. It also contains
tuf electrical diagrams, which although not
sufficient for complete service and alignment,
are certainly sufficient for basic trouote
shooting.

Even forgetting temporarily the computer
control possibilities for the FT-980, I would not
hesitate to endorse the FT·9S0 as a hiqh-per
tormance. heavy-duty base station trans
ceiver that str ikes an excellent balance be
tween price and features. mI

Filter Circuit Setections:
LOW 1 below 300 Hz

2 below 600 Hz
HIGH 1 atovez.a knz

2 above 1 kHz
3 above 700 Hz

i

I

o

I

I
-

120mm
3 watts
S ohms
100-12000 Hz

o

,

",

I I

123456189

o

~
\ I I ' f ~Main tuning dial skirt with small

markers ellery 200Hz and large ones

'-.._~ ~............ every 1KHz

o

r -------------------------------,
I
I
I
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I
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SPECIFICATIONS

Speaker Element:
Diameter
Power Rating
Impedance
Frequency Range
Genera/
Case Dimensions (HWD) 129 x 200 x 306 mm
Weight 2.2 kg

crossrncoe operation. The FT·9S0 has so
many convenience features that it takes a
long time to appreciate them all. The various
a.t and i.f. filtering possibilities along with the
i.I. shit! and width controls, for instance, could
be adjusted to overcome almost any QRM srt
uation. The noise blanker was effective both
against ignition noise and the "woodpecker,"
The dual metering system is very convenient.
As usual, Yaesu's microphone squelch sys
tem (to reduce background noise) and r.f. pro
cessing system got excellent on-the-air reo

must also take into account a centerline mark
er on the window in trent cttne sc roll display.
Fig. 6 il lustrates the scroll feature in more de
tail. In use there is absolutely no ambiguity
about which 50 kHz portion of a band one is
tuning. I rarely ever looked at the main fre·
quency display when tuning through a band
except when an exact frequency was of inter
est. Besides using the main tuning, the FT-980
can also be tuned using the frequency scan
buttons located beneath the main tuning knob
or by similar buttons on a scanning-type mi.
crcphone. The two scan speeds (previously
mentioned) are just right for quick scan through
a band or detailed tuning, even on C.W.

For general-coverage receive, one simply
depresses the GEN button and tunes as before.
The UP and DOWN buttons now move the reo
ceived frequency in 500 kHz bands. A REPEAT
key allows the bands to be moved continuous
ly up or down until a desired band is reached.
There is also a 5 kHz UP and DOWN key so one
can scan the SW broadcast bands in 5 kHz
steps, if desired.

The upper two rows on the keypad on the
righ t side of the FT-980 have a dual function. In
the frequency entry mode (initiated by press
ing the ENT key) one enters any desi red trans
ce ive or receive frequency by following the
numbers on the 0 to 9 keys. It doesn't matter
what band one is using: one can switch In
stantly to another band once the frequency
keyboard entry is completed. The other tunc
nons of the keys involve switching on or off the
receive and/or transmi t offset feature, choos
ing control of the transceiver by the v.t.o. or a
memory channel, for split-frequency opera
tion choosing whether the receive frequency
will come from the v.t.o. or a memory channel,
and sett ing tuning or "tab" limits for v.t.o. tun
ing, The latter is an interesting convenience
feature. It can be used to umttv.t.o. tuning to a
sub-band applicable to one's license grade,
for instance, so one doesn't have to constant
ly monitor the frequency display. Once the
" tab" limits have been entered, tuning by
scanning will also be confined to those limits.

The memory channel switch is above the
keypad and has four keys associated wi th it.
To enter a frequency from a v.t.o. one simply
sets the switch to one of the 12 memories and
depresses a WRITE key. The mode for which
the v.r.o. was set is also memorized. A CHECK
key allows one to display the frequency and
mode stored in each memory without chang
ing the operating frequency of the transceiver.
A SHIFT key allows any memory to become
tunable, and if in tuning one finds a frequency
01 interest, using the WRITE key will enter that
new frequency into memory. The system
works extremely fine, but has only one slight
disadvantage. When one selects a memory
channel for use, one cannot use the MODE se
lector. Therefore, if one calls up a memory
channel that was entered for use with u.s.b.
one cannot switch to r.s.o. without going back
to v.t.o. tuning and then changing the mode
and entering the frequency and mode into
memory. When the memories are used for tre
quencies in the amateur bands, they can be
used for full transceive operation, which is a
great convenience, for instance, if one tunes
across a band (or bands) in the v.t.o. mode,
finds stations of interest in aso, stores their
frequencies in memory, and then wishes to in
stantly transmit once one of the stations is free.

During many hours of operation all of the
features and controls on the FT·9S0 worked
without fault. Full QSK was possible within a
band and sernr.Osk for crossoano and/or
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