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24.9,208 & 50-MHz All Mode Transceiver

A bt

s

The FT-650 is a high perfonmance all node mans-
ceiver providing transmission on the 24.5, 2K and 50-
MH: amateur bands, and continoous general cuverage
reception {where legal) from 24.5 to 56 MHe Trans-
Miler power output is adjustable from 10 to 100 wans
in CW, 558 and FM modes, and up 1o 25 watts carrier
in AM mode. Operating from 13,2 V DC, the FT2650 is
available with or without the FP-22 switching mode
AC power supply, which mounts in the rear of the
wansceiver using a single screw,

Fr-650 design incorporaics a compartmentalized
steel chassis with extensive use of surface mount com-
poneals on individually shiclded plug-in compusitc
epoxy boards, The discast final amplifier module and
the slide-in 100 duty cycle FP-22 power supply op-
tion each have their own independent forced-air coul-
ing systems, for greater cooling efficiency than single
flow desipns.

For exceptionally clean receiver and ransiniter per-
formance, the FI-650 incorporares three Direct Digital
Synthesizers (DDSs) for its Tocal oscillators {all driven
by a single £2-ppm TCXO master oscillator), and a
2-stage low noise (1200 NF) front end BF amplifier
with the first stage switchable from the front panel,
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MEM/CH knob is ensily setable for 2.5-, 5-, 1f
12.5-, 15-, 20- und 25-kHz steps (with 500-kHz 51|
always avallable). In addidon to sanduard IF ban
widihg, fine iloting of the IF passhand is mads po
sible by wo of the DDSs, providing seleciable |
bandwidths of 1.8, 2, 2.2 and 2.4 kHz in $5E mode
300, 600, 1200 and 2400 Hz in CW mode, 2.4 and
kHz in AM and 8 und 15 kHz in FM modes (the tw
narrowest CW modes require an optional filter). T
passband shift is continuously adjustahle for +1.1
kHe, und in addition to a manual IF powh filter, n
antomaric IF notch filter Ands and notches out interfe
ing heterodynes without operator interventon {who
enahled).

Also provided are 105 scanable memories, each ¢
which siores its own mode and IF filter selection, i
additien to one frequency on each band. scan stams an
CTCSS tone frequency (il the oprional FTS-8 Ton
Squeleh Unit is installed). The FT-650 holds up tn 42
independent frequency, mode, clarifier and TEpeate
settings. Two priority channel memories are includad

External options include the DVS-2 Drigital Vioice
Symthesizer for continuous recording and instant play
back of received signals, and pushbutton pre-Tecorde
transmissions, and the MTi-lro Theck smm @



speciications

General
Receiving frequency range: 245 ~ 56 MHz

Trinsmitting frequency ranges:
12-m band, 24.5 10 25,0 MHz
10-m band, 28.0 to 24.7 MHz
6-m band, 50.0 10 54.0 MHz

Frequency stability (010 +50°C): < £ 2 ppm S58B/CW
< 110 ppm AM/FM

Emission modes: LSB/USB (I3E), W (A1A),
AM(AZE), FM (FIE)

Frequency stepes:
10 kHz & 500 kHz for all modes;
10 e for T3E, A LA and A3E;
100 Hz for F3E:
25, 5,10, 15, 20, 25 kHe selectable, all modes

Antenna impedanee: 500 nominal

Supply voltage:
133 VDC,
110 = 125 or 220 - 234 VAC (selectable), 5060 Hz

with optional FP-21 AC PSLL

Power comsumption (approx.);
20418 A DC receive/100W transmil: or
35/500 VA AC receive/100W transmit (with FI*-22)

Dimensions (WHLDY): 283 x 110 x 267 mm without feet,
knobs or FP-22.

Weight (approx.). 7 kg. for transcedver,
plus 1 kg. for FP-22 PEU
Transmitter

Fower outpat:
10~ 100 warts adjustable (max 50 watts AM carrier)

Dty cyele: 10089 @@ 100 watls, 25 °C

Modulation types:
53B: Balanced, filtered carrier
AM: Low-level (early stage)
Ml Variable reactance

Mai:imum FM deviation; + SkHz at normal

S5B carner suppression:
at least 40 dBE below peak cutput

Undesired sideband suppresion:
at least 40 dB below peak ouipo

Audio response (S58):
heter than -6 dB from 00 10 2600 Hz

3rd-order IMTY. -3 1 dB @ 80 walts PEF, 50.1 MHz
Microphone impedance; 200 ~ 10k (6000 nominal)
Receiver

Cimewis type:
triple—conversion superheterodyne
[dual-conversion for FM)

Intermediale Mequencies:
13.09 and 455 kHe, 8215 Ml Lz (exc. FM)

Sengitiviey (RF amplifier on):
EECW (0125 pV far 10 4B 8/
AM 0.5 1V dor 10 dB S/N
FW 0,16 0V for 12 0B SINAD

Squelch Sensitivity (RF amplilier on):
02UV SSB/CW/AM
0125 UV FM
Selectivity:
SSB/CW/AM-narrow 2.4/4.5 kHy (-6/-60 dB)
CW narrow GO0VL 200 Hz (-6/-60 4B, wiopional Ml
AM normal 618 kHz (-6/-30 dB)
P normal 15/30 kHe (-6/-40 J3)
FM narrow 8730 kHz (-6/-40 dB)

IF rejeciion: 70 dB or better (within amateur bands)
Image rejecton: &) dB or beter (within amatour bands)
IF shift runge: 41,12 kHz

IF notch depth: 41 dB or betier

Maximuen audio power oot
1.5 watts into 80 for <5% THD

Andio cutput impedance: 4 1o 1602 (8L nominal)
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Accessories & Options

Supplied Accessories

oG8t

E-DC-3 | | FPaz |

Options
MD-1cg Desk-Top Microphone

Designed especially to march the electrical and cos-
metic features of the FT-650, the MD-1c5 has 600-52
impedance, and includes up/down scanning burtons
and a farge PTT switch with Latch.

SP-5 Loudspeaker with Audio Filters

Selectuble audio high- and lowpass filters wogether
with a large loudspeaker complement the superb audio
characteristics of the FT-650 with your cholce of 12
different audio filtering combinations. Two inpur ter-
minals are provided for multiple wransceivers, with a
front panel switch to select berween them. A (mon-
aural) phone jack is provided on the front panel w take
advantage of the avdio filters with headphones.

DVS-2 Digital Voice System

Serving as either 4 continuous receiver recorder for
tnstant pushbutien playback, or microphone audio re-
cerder for multiple on «ir playback, the DVS-2 applies
the advantages of random-access solid-state digital
WEMmOTY 10 seriows communicadons, All data is stored
electronically, with no moving parts cxcept your finger
and the pushbutton. More information is un page 23,

FIF-232C CAT System Interface

is included for connection berween the ransceiver ang
the FIF-232C (the cable 10 the computer must be pro
vided scparately). The FIF-232C includes its own AC
power supply.

Narrow CW IF Crystal Filter Cplion

The XF-455MB01-(1 600-Hz BW crystal filter en-
ables both 300- and G00-He nerrow CW bandwidths 1o
be selected. Tnstallation is described on page 27.
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Front Panel Controls

This chapter deseribes cuch conmmol and connector
on the FT-650. You can just read through quickly now,
bt some of the descriptions will be more meaningful if
you first work through the Getting Started 'Tutorial at
the bepinning of the Operation chapter, and then Teturn
1o this chapler with the set powered up, as questions
urise during cperation. Some contrela and awilches are
dizabled under certain conditions,

@) T

This button turns the ansceiver on and off.
(2) METER Selector

Thig gelecior deermines the function of the mult-
meter during transmission. The meanings of the
abbreviations are as follows:

ALE = relative Automatic Level Control voltuge
Fo = Reladve RF Power Output (8™ = 10 wats)
i = Sranding Wave Ratio (forward:reflecred)

The meter indicates the selected parameter during
ransmission, and signal surength in S-units on the
top scale during reception. Each S-unil is approx-
imataly 6 dB.

(3) PHOMES

This Yy-inch, 3-contact jack accepts either mon-
aural or sereo headphones with a 2- or 3-contact
plug. When a plug is inserted, the loudspeaker is
disabled,

puge 4
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This 8-pin jack accepts the MD-1pg or MD-1cs
Deskrop Microphong or the MIT-1pg Handie Scan-
ning Microphone, MIC pinout is shown on page
13. Microphone input impedance is 500 to 600

alirms.

@ 2-Position Pushbution Switches

Al-F

This button enables the fast decay raie of the re-
caiver auromaric gain control, Normally, reception
will be most comfortable with fast AGC switched
off, but when tuning around for weak signals on 8
crowded band, they may be easier to pick out from
between the sirony stutions  when this bumon is
depressed. This bumon is disabled in the FM mode.

KT

This button wggles the receiver attenuator. When
activaled, receiver sensitvity is teduced by about
10dR. When interference is encountered from very
strung signals, and the 4F 887 is already off, press
this button,

EF Sy

This button roggles the receiver 1st RF amplifier
on and off. When on, receiver sensilivity is in-
creased by about HWE, Tf interference is encoun-
ered from very smong signals, switch the RF
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amplifier off belore acrivating the attenuator (817
button), if necessary,

MOX

This buiton may be used in place of a microphone
PTT switch or CW key to manually activate the
transimitter, when depressed (). It muast be in the
undepressed (m) pusition for reception.

Rag

This button toggles the RIF speech processor on
and off for S3B ransmissien.

This button activates the receiver noise blanker,
Press to blank pulse noisc such as from auiomobie
ignitions, power lines and swilching ransient spikes.

HIT -5+ BF PYR

The inner MIE control adjusis te microphone fnput
Tevel for 858, AM and FM ransmission.

The vuter &¥ PHE conrol adjusts the iransminer
gutput power in all modes. The adjustment range is
from less than 10 o 100 watts, except in AM mode,
where 1t 15 from about 5 o 30 watts.

BF -8 S0

The inner &F rain conirol adjusts the audio veleme
uf the receiver in the speaker or headphones. The
outer SHL control sets the signal level threshold at
which recoiver audio is muted {and the green 2UEEY
LED tum off), in all modes, This contral is noe-
mally kept fully counterclockwise, except when
scanming, and during FM operation.

HABE

These five mumentary bunions select the operating
monle, indicaed by the LED in cach button, Only
one may be activated at a ime.

Main T'uning Knob

This knob adjusts the operating frequency. Tuning
increments are normally 10 or 100 Hz, according
o setting of the STEF switch (except in FM mode).
Fast tuning in 10-kHz steps can be cnabled by
pressing the yellow EEE] button on the keypad.
The markings on the knob represent 50 increments
each, and one full turm of the knob provides 1000
increments { 10 or 100 kHz).

(d) Control Keypad

Mormally, these buttons provide the primary function
markid on the keylace. However, when i%
pressed first, (hese buttons perform their alternute
function (marked in reverse letters above each keyl,

==

1

[CLEAR]
GLAR

The normal function of this key 13 to change
bands. The 24.5, 28 and 50 M« bands are
selected by repested presses, The alernate
funetion of this key locks either the mning
kenob (T T06K | displayed at the lower right), or if
held for Me-second, all of the mode and tuning
controls on the panel {FAEL] displayed). In
either case, FEE] and this key must be
pressed aguin 1o wnlock the control{s).

Normally, pressing this button swikches be-
tween the two vios (9904 or ¥Fe-Rdisplayed o
the left of the operating [requency ). When re-
ceiving on a memory, however, this button
gwitches from the memaory to the last-used vio,
The alternate function of this bulton aclivates
Programimable Memory Scanning, described
in the Operation chapter.

‘This button normally switches reception frum
A vio to the last-used memory, When recciving
Un O mermnory, pressing mls bumen allows you
Lo tupe the memory. The alternate function
toggles the currentmemory for either inclusion
or exclugion from memaory scanming.

Press this button to wggle the recoiver clarifier
on and off, to coable tuning the recaive fre-
quency without affecting e ransmit frequen-
CY ((TOW] is displayed when aetivated). The
alternate funcion clesrs (cancels) clarifier off-
gat, 30 receive and transmit frequencies are the
SUITE.

page 5



peye

eV This tumen normally woggles split-frequency

operation: receiving on the selected vio, and
transmitting on the other vio (EPLIT] 15 dis-
played when active). The alternate function
exchanges mansmit and receive frequencies, so
you can check your iransmit fregquency.

If the optivnul FT'5-8 Tone Squelch Unit is
ingtalled, thiz button woggles the subaudible
CTCSS tone features betwesn encode (rans-
mit tone) only, encodefdecode (mansmit, plus
tone squelch on receive), and off. In the en-
code-only made, (M is displayed, and in the
tune squeleh mode, [T1[500] s displayed. The
alternate funcrion of this key allows selting the
frequency of the CTUSS wne. However, thig
key canalso be used o toggle the button beeper
a% described in the box on the previous page.

CBET]
TONE

This burton normally 1oggles repeater offsen of
the transmiming frequency between plus
(above), minus (below) and simplex (equal)
relative to the reeciving frequency. [=] or [+]
is displayed when repeater offsetis active, The
alternute function is uzed w select the desired
Tepeater offser, when different from the de-
[auln, See the Operating chapter for details.

(1) WAEEDE Button

This momentary button enables a narmow [F hand-
width for the cument mode. The narrow band-
widths for AM and I'M are fixed, while for CW and
S8B modes, you can select feomn several choices by
pressing [FEE] first and then wrening the HEHSCH
knob, BREETY is displayed when the narmow bancl-
width is active, Available bandwidths are:

* requires XF4S50G01-00 optional filkes

(@2 SYEP Button

This momentary buton wggles the main tuning
knab steps between 10 and 100 kHz in 558, CW
and AM modes. The 100-kHz selection allows fast

@

@

@

9

@

uning, The 100-kHz steps of the FM mode are
unaffected by this butron.

EHIFT Control

In all modes cxcept FM, this knob shifis the TF
passband down {counterclockwise) or up (clock-
wise} from e IF center frequency. Normmally this
control is kept in the 12-o'clock position, except
when inerferance is presenl from a signsl on a
nearby frequency.

HITEH Two-Position Pushbultons & Control

The 08 button twms the IF Noiwch on (o) and off
(). With the §8 burton depressed () and the 4570
button off (m), the BTEE control can be used to
manually wne the notch frequency within the pass-
band, For 35B reception, when both buttons sre
om, the Motch circuitry will auiomatically suppress
a heterodyne it sironger than the desired signal (in
this case, the #ITER control iz disabled).

HEZH/TH Knob

When receiving on (or storing) @ memaory, urning
this knob selects another memory. When receiving
on & vio. this knoh mnes the receiver in operator-
selectable steps, or in 500-kHz giant steps
if FEE is pressed first This knob is also used Tor
semting the sizes of the operator-selectable tuning
sezpe, ropearer offsets, and CTCSS tone frequency
when used in conjunction with other keys and but-
tons, as derailed in the Operation chapter.

ELAE Control

When the clarifier (receiver offset) function is ac-
tivated by the burton with the same name, this
conmrol allows uning of the receiver independently
frimn the transmitrer.

Bl WED Buiton

When receiving on a memory, holding this button
fur Us-second copies the frequency and mode data
from the memory 10 the last-used vio, and also
shifts operation to the vio (as opposed o the mem-
ury) mode. Previous data in the vio is overwrillen.
Pressing this button while operating on a vio does
nothing,

The slternate ([FA]) function of this key (aller
pressing Jactivates PRIority monitoring, in
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Digital Display Annunciators
which the receiver checks for activity on special @ Prigital Display

memories P1 and P2 while operating on a vio or
other memeories, Details are on page 22,

i8 WFD = ¥ Button

The main function of this button is to store the
currently displayed frequency and mode (from a
vin or memory) inte a memory. Pressing it momen-
tarily canses the memaory number to the righe of the
freyuency o blink for a few seconds, during which
you can turn the SERSCE knob to select & memory
number for storage. Holding this button for ;.fz-sw:-
ond transters (writes) the current fregquency and
miodle dats into the selecisd memory channel, aver-
writing any previous data stored rhere,

The alternate ([CMe 1) function of thiz bumon
clears (deletes) all duta in the selected memory
when receiving on the memaory.

In addition 10 the operating frequeancy, the display
shows the current stams of practically all mans-
ceiver functions, as indicated above.

@3 1 and BUSY LED Indicaiors
The 12 LED glows red when the ransmiller 15

actvatsd, The sasy LED glows green when the
squelch is open (while receiving).

@- Meter

The 4-function muldmeter nommally incdicaes me-
ceiver signal strength on the op scale, and one of
three parameters (celecled by the BISTER selector)
during trunsmit on the lower scales.

S 3

5 7 9 20,49, 9B

SWR__!
ALC

PO __..--t""-'_-r_'____""'--..__
16 £ 3
__...-#__-—-—-._._

M2 Q005%

m Meter PWHAwmge Sﬂemm ;

_ Tbmwrmnhmmuﬂxmmammw
k?ﬁdgﬁmwhenqhesdmmmaetm the PO
‘pusitivn (the: scale markings, ]:fwmm, are relas
tive). Sqeﬁwsémmmmmﬂsﬁmhgsmpnga
12 for the location of the Peak HnWNunnal{*av—
mwmr-ﬂ selmmnm&mh
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Rear Panel

FEY 3-Contact Phone Jack

This Li-inch phone jack accepts a CW key. A
Z-contact plug cannet be wsed in this jack. Key-up
voligge is +3 ¥, and key-down cument is 0.5 mA.
Pinout is shown on page 13,

ATRY Phomn Jack

This putput jack connects ingide the ransceiver 1o
# switching tansistor, which conduets to chassis
ground whenever the mansmitter is acive, to pro-
vide ransmilfreceive switching of an exlernal dev-
ice such as 4 linear amplifier. Maximum mtnes for
this jack are 300 mA @ +24 V DC (the center
contact must be positive). Before connecling an
external device, make sure iis switching reqguire-
ments will nor exceed these limis,

If your smplifier requires higher cumment, or has
higher voltage switching requirements or ditferent
polarity, an external switching device such as the
Yoesy FRE-737 Relay Eox must be uscd, and may
b connected here,

EXT &LE Phono Jack

This input jack accepts external ALC (Automartic
Level Comrol) voliage from a linear amplifier, w
prevent over-excitation by the transceiver. Accept-
able input voltwge range is 0w —1.5 W [

() PTT Phono Jack

This input jack may be used o key the transmirter
manually using a footswitch or other switching
device. Tts funciion is identical 1o Lthe KEE button on
the front panel. Open-circuir velage is +3 VDG,
und closed-circult curten 15 3 mA.

(& DY5-2 DIN Jack

This 7-pin inputftutput jack is for the DVS-2 Dig-
ital Viice Beconder option, described on page 23,

AT Mini Phone Jack

This 3-contact inpu Youtput jeck provides output of
the squelch Busy status (ring contact), and accepts
serial commands o control the TT-650 from an
external computer (center contact). Signal levels
arc TTL (i and 5V TXC), The signalling protocol
and data formats are described in the CAT chaprer
near the end of this manual.

(7) T4TH IH/OUT Mini Phone Jack

This 3-contact inputfoutput jack provides receiver
audio (ring contact) for, and sccepts AFSK rans-
mitter audio {center contact) from a packet inc. The
reeeiver andio level at this jack is at 4 constunt
100-mV level (@600L), preset by VR3005 on the
AF Unit (see Internal Adjusimenrs on page 12 for
how o gain access 1 this mimmer, if necessary),
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E EET SFEE Mini Phone Jack

This 2-contact output jack provides receiver audio
for an external loudspeaker, such as the SP-3, The
i contol on the froar panel affecr the volume
here. Inserting 2 plug into this jack disables the
internal loudspeaker. Impedance is 4 1o 16 £2,

(o)

FUSE Holder

When the FP-22 AC Power Supply is installed on
the: tramsceiver, this holder requires an #8-A fuse for
operation from AC voltages below 123 'V, and an
4-Afuse for AC voltages of 200 V und above. Only
normal Fast-hlow type fuses should be wsed,

Nowe! The AC Supply iz alzo protecred by two
internal fuses. AN three must be changed if chang-
ing the supply voliage. See page 1.

(i) AT Line Cord Socket

When using the FP-22 AC Power Supply, connect
the supplied AC line cord to this socket after ensur-
ing thut your AC mains voltage matches that on the
label Sce page 10 (or instructions on how o

change the AC supply voltage for the FP-22, if

NEcessary.

{1 DECINSocket

This 6-pin connector requires a 13.8-volt supply
capable of 20 amperes continuous duty. For base
station operation, the FI-22 power supply moun-
ied on the back of the mansceiver provides the
required voltage. For DC operation, use the Yaesu
E-[2C-3 DC Cable with two 20-A fuses.

@ BHYT Coaxial JTack

Connecl your anienna here wsing & type-M (UHF,
PL-259) plog and coaxial cable, Anfenna impedance
musl be close 1o S0L2 for proper performance.

-@ EHD Tenminal Post

Connect this terminal to a good earth ground, for
sufety and optimum performance. Use a short thick
braided cable,

@) Fp.22 AC Power Supply (option)

The FI*-22 Switching Regulator AC Power Supply
installs here on the rear pancl, AC inputis provided
vig the 88 socket and fuse, and the output pigtail
connects to the 06 T8 jack, See the Installation
chapter for details on setting the comect AC volr-
dge Tange when inswdling e FP-22,

Power Up Selections

By pressing and holding cenain bunions while switching on the F1-650, you can perfonn several functions and
muke some stmple seltings, ' :

To reset the micToprocessors and clear a1l memories, mrn the mansceiver off, and hold the YFE=H and H=YFQ
bulionis {at the upper right) while switching the transceiver back on. Normally there should be no need to do this,
but it is provided for servicing purposes, o renm all memores snd other settings W their delaull staies, Motz
that itis not necessary t mm off the memiTy besekop 10 resel the microprocessors, bul that clmng a0 will erase
all memary conteny.

To perform the “Las Vegas” diagnostic test of the display and its microprocessor, pressand hold {TEL] while
switching on the ransceiver. This will not erase any memorized data or other settings, All of the display
serments will be turned on, and then cyclad mirough a test pattern. After a fow seconds, the displyy will return
to posmal,

To adjust the display brightmess, pross and hold arul E while swilching Lhe rensceiver on. Several of

the display segments will blink (the decimals, T and 2 smatl bell), snd the memory indicator will show s number
berween 01 and D8, which in this situation indicares the current display brightness level (01 is the dimmest). Just

turn the BEMSCH knob while the segmeris are h]m'klng to changs the hrightness level, Afier a few seconds, the

isplay will return o normal.

poge 9
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Preliminary Inspection

Inspect the transceiver thoroughly immedinely
upon opening the packing carmmn. Check to see that all
controls and switches work freely, and inspect the cab-
inet for any signs of damage, Make sure the accessory
fuses and plugs pictured on page 3 are included. 1f any
damege is found document it completely, and contact
the shipping company (or dealer, il you purchased il
over the counter) right away. Save the packing mal-
erials in case you need to return the set for service.

If you have purchased optional internal accessories
separately, install them as described in Chaper 6 (page
26).

Power Connection

The FT-650 is designed for operation from 13.8 W
DC, requiring up 1o 204 continuous curent. This may
be supplied by the optional FP-22 AC Power Supply,
which attaches to the rear panel, or by s DC source such
as an automobile clectrical system or an exlernal AC
power supply.

In any case, before connecting power, ensure that
your power source is eapable of providing the neces-
siry wungnt, and for AC operalion, confirm the power
supply and fuses are correct for your mains voltuge.

AC Operation with the FF-22

If your transceiver is supplied with the FP-22, 4
label on the FP-22 indicates the AC muins volage
range for which the transceiver und FP-22 are currently
set If your AC mains voltage is ouiside of this range, @
switch in the FP-22 must be reset, and three fuses in the
transeeiver must be changed. The procedurs is des-
ctibed on the next page. If you have any doubts aboul
the procedure or do not have the required foses, contadt
your dealer [or assistance,

Regardless of the voltage label, we recommend that
you apen the fuse holder on the rear panel, and make
sure that the fuse is correct [or your mains vollage:

AC Mains Voltage Fuse Capacity
100t 125V 84
20010234V 4 h

After making certsin the AC voltage for which the
fransceiver is sef matches your mains veltage, and that
the comect {use is instulled in the fuse holder, conmect

CAUTION!

Permaneni damage will resall [fimproper sup-
ply voltage is applied to the transceiver. Your
warranty does not cover damage caused by
application of improper supply voltage, or use
afimproper fuses. Use extreme care when mak-
ing power conmections.

the AC power cord to the 3-pin AC jack on the rear
panel, Wit until all other transceiver interconnectiony
have been made before connecting the other end of the
power cord to the wall outlet.

DG Power {Mabile, or External AC Supply)

A double-fused DC power cable (model E-TXC-3] 15
supplied with the FT-650. This cable should be wsed
when powering the transceiver from a DIC source, such
as an automebila bartery, or from an external AC power
supply. Confirm that two 20-A fuses are instlled, one
in cach side of the cable.

For mobile installation, before connecting the pow-
er cable the maximum bauery charging voliage should
be checked to ensure that it remains below 15V when
the engine is Tun fasl. 1f more than 15V is found, the
voltage regulator of the cur should be adjusted before
connecting the transceiver,

The cable should be connected directly to the vehi-
cle batery, RED wire 1o the *+" terminal, and BLACKE
wite 1 the “ " termingl. Route the cahle s far a8
possible from the car’s clectronic ignition/control cir-
cuitry, if present, but also try to keep the cable a3 short
as possible to avoid excessive voliage drop duting
ransmissions. Do not arempr to run the FT-650 from
the cigareite lghier v ether circuliry, I the cable 1% oL
long enough, extend it using stranded, insulated wire of
the same size or Targer than the supplied cable, and
make sure the splices are well soldered and curefully
insulated with plastic sleeving or tape.

Fur operation from an exiernal AC supply, make
sure the supply is set properly for your AC muins
veltage, and use the fused cable supplied with the rans-
ceiver tv make the connectivns. Be absolutely certain
that the RED wire connects 10 the POSITIVE supply
terminal, and the BLACK wire to the NEGATIVE sup-
ply terminal, beforc plugging in the supply.
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Changing the AC Voltage Range

The AC voltage range for which the transceiver and
FP-22 are sel should be marked on the rear panel. If
your AC mains vollage is not in this range, the FP-22
must be switched wo ity alteTnate range, and three fuses
in the ransceiver must be replaced.

1 Remove the 6 screws affixing the top cover, and
remove the cover.,

1 Using a large coin, Ioosen the large screw in the
centler of the FP-22 on the rear pancl, and pull the
I'P-22 out of the ransceiver chassis.,

() Referring to the phote at the right, move the AC range
swilch to the 118 position for operation from 100 to
125 VAC, or to the 230 position for aperation from
20010 234 VAC,

7 Locate [uses FS7001 and FS-7(02 just inside the AC
sockel al the rear of the ransceiver, und replace them
with 10A fuszes il your mains voltage is 100 to 125
VAC, or with 5A fuscs if your mains voltage is 200 m
234 VAC,

1 Remove the [use from the fuse halder in the rear panel
of the transceiver, and inztall an %A fuse for 100 0o
125 WAC pperation, or & 4A Quse fur 200 m 234 VAC
Uperation.

7 Replace the FP-22 in the ear panel, and tghten the
large serow,

7 Heplace the (op cover and its 5ix screws.

Important!

ffyou change the ACvoltage range , muke sure
for o change the voltage marking on the
label on the rear panel to match the new
voltage setting, Also, make certain thar all
three juses in the transceiver have been
changed if’ you change the sewing of the FP-
22, a5 indicated in text above, Do nor use
slaw-Blow rype fuses.

l'ransceiver Location

To assure long life of the componcnrs, a primary
-onsideration in sciting up the FT-650 is providing for
dequate ventilation around the cabinet. The cooling
ystem of the FI-630 must be free to draw cool airin at
he lefl side and, it the FP-22 is installed, at the lower
car of the ranséeiver, and to expel warm air out of the
pper rear panel Provide & few centimelers (an inch or
nore) uf space for cool air intake at the lefl side of the
ransceiver. Do not place the transceiver on top of
nother heat-generating device such as a lincar amp-
ifier, and do not place equipment, books or papers on
op of the transceiver. Also, avoid heating vents and
vindow locations that could expose he transceiver (o
lirect sunlight for long periods, especially in hot cli-
Lites.

Grounding

For prutection from shock and proper performance,
connect the GND terminal on the rear panel 10 & good
earth ground, using a heavy braided cable of the short-
esl length possible. All other station equipment should
be comnected to the same grounding cable, ns close
together as pracrical. If y oo use a computer with or near
the FT-650, you may need 1o cxperiment with ground
wire rouling and computer grounding to SUppress com-
puter noise in the Teceiver.

Adfusting the Front Feet

The two front feet of the FT-650 can be serin either
of two positions, By turning the knured ring sround a
(rewracted) foot clockwise, the middle of the foot will
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cxtend about one centimeter. Turn the Ting us far as it
will go (about Ly-turn) to lock the extended foot in
place, To retract an extended foot, turn the knurled ring
counterclockwise Lis-turn while pressing on the center
of the foot,

Amtenna Considerations

Any antenng connected w the FI-650 should have 4
coaxial feedline with 50-L£1 impedance. Base antenna
systems should include a well-grounded lighining ar-
restor in the feedline near the transceiver, Opfimum
performance for both reception and mansmission re-
quires an antenna designed w provide a 50-02 unbalan-
ced resistive load al the operating [réequency. An

antenna that is not designed for Tesonanee at the oper-
ating frequency may present oo high an SWR, in whick
case power outpur will be reduced. Operation unde:
such conditinng is not recommended: the antenna itsel
should be Teasdjusted, an antenna matching unit (Co-
ner') employed, or another antenna designed for tha
band should be used.

Interconnection aof Accessaries

The diaprams on the next page show interconnec
lieng of various external accessorics. IF you have any
questions on these accessories or connecting device:
not ghown, contact your dealer for advice.

Memory Backup

The FT-650 retaing memory and vfo data (althougt
ne actual control programming) in CMOS RAM
backed up by a lithium battery. The current drawn fron
the bavery is minscule, s0 it is keplon all the ime,

Aller [ive or more yvears the wransceiver may fail u
retain memorics, at which time the lithium batters
should be meplaced. Contact your dealer Tor replace
ment of the banery, or for instructions on how to do s
yourself,

Internal Adjustments: Beeper/Sidetone Volume & CW Hang Time

To suit individual preference, the beeperfsidelons
volume and CW hang time can be adjusted by removing
the tnp cover as shown at the right

To se the key beeper/sidetone volume, adjust the
TORE wimmer polentiometer while repeatedly pressing
a key on the front panel (or your CW key, with the B¢

CAUTION

These adivstnrents must be made with power
applied, aad with the cover removed. Although
the voltages ar expoyed places in the tranvcetver
dre ot dangerais i You, Sensitive circudiry can
be damaged by contact with meeallic tonls.
Therefore we recommend using a non-metallic |
edfwtment tool, o available, In any case, aveid
touching any components not involved in the
cdfustment, and do not allow anything to fall in
the et while the cover s removed.

(W contrel set o minimum). This adjustment is inde
pendent of the AF control.

To adjust the OW hang rime, set the BF FEE contro
to minumum, and adjust the DELAY control while send
ing zsome CW phrases at your normal speed, so that the
ransmitter remains keved berween leners and phrases

page 12



Connecting External Accessories — ANTENNA

FT-650/FP-22 ot -

esea2s SR =8

FI-650/AC POWER SUPPLY ——antEnna

Lk

FT-650 Eﬁ .
T*='Gr' ac POWER SUPPLY (208)
B |
I .
-Dg.;.m "'ti:\"u'/t: > m__ 13.8v
Y G T AS

GND= | il
’m—-% ELACKI_I |'|RED AC
T_EDbc3_ | | I

S .—-.._._._|

FUSE: 20A

FT-650/FP-22/SP-5 i — anTENNA i
FT-650 SR
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Connector Pinouts

MIC

3
1 GND
B MIC

SIGNAL (R)

KEY

SiGMAL (L)

GND

VOICE IN

| VOICE oUT
PTT

+av
CNTL1
CCNTL 2
GND

iea! iha) (=

= () N

[ DATA IN/OUT

KEY

CAT

GHD

< DATA 1IN

»

h

GMD

DATA OUT

EXT SPKR

~SIGNAL

GND

RCA PLUG

‘kﬁi‘. ~SERIAL IN

BUSY ' 1 ‘,

GMND

SIGNAL or (+)
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upcraking 1 utorial

Before plugging in the mansceiver the first time,
louble check your installation w make sure your AC
oltage is correct, and that your ground and antenna ure
connecied us described in the Inxtallarion chaptee. Then
wesel the fullowing controls s indicated:

] PRKTR, and the six buttons under the meter all off (m)
1 HEE, @F iR, snd 3L all counterclockwise

1 A5 10 o'click

1 SREFT 12 0'clock (centered)

T RETEE 08 and ABTA switches off (m)

Connect your microphone and/or CW key or pad-
les, and then, if operating [rom the AC maing, plug the
\C cord into the wall outlet.

Newe: the following procedure assumes that the
ranseeiver has not been used before, and that vfos
and memories are in the default siae, I the trans-
ceiver has been used before, the display will show
the Fregueency and statos Tast used. To resel the
vios and memories to their factory default states,
hold the ¥F = Hand K = WO buttons ar the
upper right when switching the transceiver on,

Tress the PEWER swinl un. The meter and display
hould light up. If the display is oo bright for your
ste, see the Power Up Selecrions box on page 9.

Take o mument to stody the display. You should see
Fi-8 at the lefi, with the operaling [requency just
buve the tuning knob. To the right of thatis 1 memory
harne] number (@2ex by defanlt). Also notice that an
ED in one of the BIUE keys s lit (defanl 052, and that
e green MY indicator glows, indicating that squelch
 Ope.

SRR A

Pross the B33 keypud key (to the right of the tuaing
k), if necessary, m select a bund for which your
itenna is designed. This key rotates through the 24.5-,
- amd 50-MHz bands. Next press the mode hutton
18t 1o the left of the uning knob) corresponding to the
ode you wish to operate — for now, we suggest USB,
hich is the default.

The nommal 24-kHz 55D bandwidih is seleceed,
iless BAREDHN i3 displayed above the frequency. If it s,

press the BAREGH button (lo the tight of the tuning
knob} to tuen it off for now, The (wide) bandwidih
provides the best fidelity for SSB reception, so should
be used unless interference [rom statons on adjacent
frequencies becomes o problem (as described later),

Adjust the AF control [or comfortable volume on
signals or noise in the loudspeaker or headphones, Now
ry the tuning conrols: the main tuning knob and the
microphone UP and DNN buttons normally provide fine
luning, while the B28/CE knob provides channel step-
ping at convenient rates. For coarser (%10 steps) muning
in modes other than FM with either the tuning knob or
microphone buttons, press the 3TER buton to the tight
of the knob. For even bigger steps, such as when mov-
ing from one end of the band to another, press the
yellow FES butlon before tuning. The wble helow
shows all available tuning rages.

VFO Scanning

Two scanning methods are available: endlesy, and
stop-on-signal. You select the scanning method with
the squelch control: if the syualch is open (green 2usy
indicator next o the meter on), endless scanning will
result; if the squelch is closed (RREY off). stop-on-signal
scanming will resull Note that for stop-on-signal scan-
ning, you should tune to a clear frequency before sot-
ting the squelch, if you want the scanner o Stop on
wenk signals.

To start scanming, just press and hold one of the
micTophone buttons for Y-second. Release the micro-
phone hullon and press it again (or the PTT switch) 1o
stop, I scanning is left running, it will loop through the
entire range from 24.5 o 56 MHz. You can select the
scanning speed with the $TER button,

Tuning Increments & Steps (Hz)

Mode = [LSB,USB,CW.AM|  FM
Cortiotl | e buton | - fevee] 11 [rocol] 3
B ot iml = fmd | ;| oon [STRR] o
i stepsize | 10 | 100 | 1ok | 100 | 1ok
Tuning knob | perknobmark | 500 | 5 | 300k | 56 S0k
' pervataion | 10k | 100k | 10M | 1006 1uu
e L LR
| servomin[oasn s e o [rzs
Microphane: up/mwbuttons | 10 | 10 | 1 | 5k | sook
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Note: pressing fmm stars 4 S-second timer, which
displays [F]while the fimer is running. This timer rescts
each time another key is pressed or the frequency is
chanped, causing the speciyl *altemate™ functions 1o be
active undl 3 seconds after the last key (or tuning)
action. The Hmer can be stopped before the end of the
S-second period by pressing pggs) again, the PTT switch
or any BIUE button, returning the keys and tuning knob
o thedr regular funclions.

General Coverage Reception (2435 - 56 MHz)

You may have already noticed that you can tune
outside one of the amateer bands {ubove 25 MHz or
below 50 MIz), w receive any frequency berween
theze bands. However, the ransmitter is disabled out-
side of the amateur band ranges, and il you fry 1o
transmit, the display shows ErFas,

Algo, such [requencies are ipnored by the band sel-
ection key: it you tune a vio 1o a requency outside of a
ham band, you will have 10 switch vios or store itina
memaory (a5 deseribed on page 20) if you want 1o be
able 10 recall it guickly later. Otherwise, as soon 4 you
press the band key, the gencral coverage frequency will
be lost as the vio reverts to the (ham-hand) frequency it
was on when the band was last changed.

Ounce you become familisr with the memories, you
will find this really doesn't present a problem, as cach
memary can be wned just Like the vio, and stored into
another channe] withoul having w go through the vio,

Dealing with Interference

The F1-650 includeas several special features to sup-
press inerference Whal muy be cncountered on the low
VHF bands. Real world interference conditions are
constantly changing, so optimum scting of the controls

is somewhat of an art, requiring familiarity with the
rypes of interference and the subtle effects of some of
the controls,

Altenuation & RF Amplifiers

Once you have selected a bund for operation, you
MY want to 2et the receiver fromt end smd IF stages for
oprimum performance, using the &&RC-F, ATT, BF A&y
und B% buttons below the meter. The best selection will
depend on the type and level of noise, how busy th
band iz, and whether or not you want o hear very weak
signals,

OF course, if you hear pulse noise such as from
aulomobile iEnition systems, press the 88 buton (—).
Otherwise, reception is likcly to be bermer with this
button off (m). T7 you're going to tune around for
(non-FM) wesk zignals, press f88-F. This allows re-
ceiver gain to recover quickly afier a noise pulse or
waing through a strong signal. However, once you've
tuned in & volee station, return is bullon o the off (=)
position for most comfortable copy (ln CW, you may
want to leave it on all the time), Neither the AGC nor
noise blanker are wsed in FM mode, since the FM
circuitry limits all signals and noise to the same ampli-
ude.

The AT and BF ABF butons allow you 1o il
receiver gain in all modes for opimum sensitvioy. The
effects of these bullons ure similar, but not identical.
Three levels of gain are available: the middle level is
selecled when both buttons are off (m). Pressing only
ATT reduces sensitivity by ahout 10 dB (with a resistive
netwoik in the receiver front end), pressing dF Sy
inereases sain by abour 10 dB (by switching in a second
RF amplifier sipge), Note that having both buttons
depressed al the sume time (not recommended) rosults
it ahout the same gain as leaving both out, but with o
lot of exira circuitry in the signal path.

If the front end is set for too much gain, background
noise umd very strong signals on other frequencies may
make listening dillicult, especially for weaker signals
On the other hand, if the front end is s2t for 100 litle
gain (or oo much amenuaton), very weak signals wil
nut be heard either,

If background noise or intermodulation products
from strong signils causes the meter to deflect on clear
channels, press ATT. Otherwise, if you're looking for
weak signals and the band is guict, press BF 88, Once
you have tuned in a station you want 1o work, you may
want to switch off the §F A8 or activaie the ATT, as this
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| make reception of the desired s@tion more com-
table, important especially in long Q50s.

Bandwidih and Shift Adjustment

Once you have mned in 2 signal you arc going to
gn fo for g while, if you hear inlerference [rom
tinns on nearby frequencics, press the BARETY button
select a narrower IF bandwidth, and turn the SEIFT
wrol, if necessary, 1o suppress the interference. The
ect of these controls varies somewhat from mode to
e, and in 558 and CW, according to which narrow
wdwidth you have selected (see the box below).

‘Neotch Filter (not used in FM mocde)

After tuning in 4 desired signal, seleciing (he TF
wdwidih and adjusting the shift, ift heterodyne inter-
erice is heard, activate the TF notch filter by pressing
 K3TCH button. Unless the heterodyne is very wonk
ton tar from the center of the passband, you can alzo
55 the AUW1E button, which will autmmarically seek
| and null the helerodyne. Otherwize, Teave the A0TH
on off (m), and adjust the manual conmal just be-
v the buttons to null the heterodyne. Note that if the
crfering heterodyne is more than about 1.2 kTTe away
m the center of the passband, the notch filter may be
b le o null e In this casc, switch the notch filier off,

A reddjust the IF shilt o that the belerodyne is onl-

IF Shift Adjustment
m . [rtarfaring [H Lnverfor ing
5ullrm-n! Sigul-h"-_l
Bange o i AL
{ Shitted
IR T 0=
|
= =1 I
IF Darcpass ¥ Bandpazes IF Nsndpamm

side of the passband, While the auto-notch function s
active, the nowch control provides fine funing of the
(antomatic) notch frequency.

Transmitting

The transmitter can be actvated in the amatcur band
ranges of 24.5 - 25 MHz, 28 ~ 297 Mlle, and S0 - 54
MHz. If the transmiticr is keyed on any other fre-
quency, Errar Is displayed in place of the operatng
frequency, and the ransmitier is disabled. However,

you should alse restrict fransmissions to the frequen-
cies tor which your antenna is designed.

The transmitter is also emporarly inhibited when
sopping memory scanning {(described later), as pres-
sing the PTT swich while scanning just canses tho
sUnmeT o ::tl.lI.r.

Whenever the ransmitier 15 activaied, the FT-650
automatically deweets any rellected power that might
appedr at the antenna jack (as a result of an impedance
mizsmatch), and reduces power ourpur if 100 much re-
flogted power s found. Although this proection system
should prevent sny damage tw the ransceiver, we sill
recommend that you avoid wransmiting withoot having
4 proper antenna connected 1o the A8T jack,

S5B Transmission
To transmit in LB or UJSB mode:

] Make sure the appropriate mode indicator is lit, und
siet the BEVER selector to the 868 position.

O 1f this is the first ime you are ransmiting 888 with
the TFT-A30, preset the 806 and 85 FW comrals w
about the 12-o'clock position.

O Press the PIT (push-o-alk) swich on your micro-
phone, and mlk.

“I'o determine the optimum setting of the KIE control
for your microphone, adjust it while speaking into the
microphone (st 4 nommel level) so that the meter de-
Mects w about midrange on voice peaks (the upper end
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of the blue ALC range). Onee found, this sstling can be
lf1 ag it iz unless you change microphomes.

You ¢an switch the BiETER sclector 1o the #il positon
and adjust the BF FEE contral for more or less oulput,
from about 10 to 100 wats (“8" on the second meler
geule from the top), as desired, However, you should
always use the lowest possible power output to main-
in relighle communications - not only 45 2 COUTLESY 10
otlier stativns, but to minimize the possibility of caos-
ing RFI and TV, and to maximize the life of the
equipment.

Cince the proper B control seuing has been deter-
mined, you can activate the speech processor by pres-
sing the PREE button o Increass the aveTage power of
your signal,

CW Transmission

With your CW key or external keyer connected 1o

the BEY jack on the rear panel, just set the BETER

selector to the BO position and use the &F FiRe conrol w
et your OuIpur power while the key is clozed.

The FT-650 provides sermi break-in CW with a side-
tone oscillator, in which the ransmitler remains ncri-
vated cxcept during pauses in your sending. You can st
the “hang tme” during which the ransmitter remaing
on after you open the key, and the volume af he CW
sidatome in 1he londspeaker, by adjusting the internal
PELLY and TONE wrimmer potentiometers (se€ page 123,
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AM Transmission

Power output in the AM mode must be limited to 50
warts, since both sidebands plus a carrier must be Tuns-
miingd.

O Set the BETER selector to the P@ positon, and preset
the ¥IE and BF FVE controls m their 12-0°clock posi-
fhoms.

O Press the PTT swilch on the microphone 1o iransmit,
and use the 3F PR control to set your oufput pOwWer
up to 30 walls: the maximum sate meles Indication in
the AM mode is mid-scale (%4 on the PO scale).

T To optimize your modulation, speak inio the micro-
phone while advancing the HIE control just 1o the
point where slight movement of the mefer cen be
seen. Tm'L set it heyond this point or your signal will
Thecome distorted from overmodulation.

MNute that the speech processor is disabled in the AM
muche.

FM Transmission

The BLE control sets your deviation in the FM mods,
50 it will need o be set carefully,

1 Select the FM mode, presel the BIE control w 12
o'clock, WF BWE to maximum, and set the HETER
selectir 10 the PO position.




O Close the PTT switch and, while speaking into the
microphone, adjust the §XE control 50 that the #usy
LED just blinks on voice peaks. This se1s your devia-
tion o 5 kHz,

O Den’t forget to reduce your power with the BF FiE
control (if you need full power, you shoeld keep your
transmizgions o three minutes or less, with the same
time for reccption).

Clarifier (Receiver Offset Tuning)

The EZQ key and the GLAE control are used to adjust
the receive frequency independently from the Lransmit
frequency, typically to fine tune & station afier estah-
lishing contact, On the FT-650, these conrrols allow
you to store o particular offset (up 10 9.99 kHz) and then
to reactivare: it later.

Perform the following steps, if you like, to familisrize
vourself with the elarifier controls;

07 Press the B3 key and turn the SLAE conol back and
forth while watching the display frequency. The tun-
img rate and 10-Hz steps of the GLAR knob are the
same in all modes, but if you tumn the mein knob or
the HEW/TH selector while the clabfier i active, their
steps will be the same ag if the clanfier way off,

O With the clarificr offset o some requency other than
that o which vou siaried, close the PTT switch and
notice e displayed frequency shifts buck o its origi-
nal spot while transmiting.

1 Press Eagﬂiﬂ to tum the clarifier off. Notice tha
the offser disappears.

[ Mow retune with the main knob or BEESCH selector,
und press EES once more 1o reaclivate the clarifier.

Motice that the sume offsel that you had set previpusly
returns, but iy applied o the new frequency,

O Toclear the offset from the clarificr it iy not necessury
10 readjust the £L&4 control. Just press B2 followed

by % {the clarifier does not even have to be active
At the dme).

MNow let's look at a typical application for the clari-
fier. Say vou ane in contact with a station whose trans-
mitter drifts {(or perhaps you didn’t have him guite
tuned in when you called him). You don't want to
change your transmitting frequency, as that would force
him to remne — you just want to adjust your receiver
You could procesd as [ollows while listening to his
gignal and watching your displuy:

M Press B Lo activate the clarifier, and if you notice

the trequency change, press 020 followed by B3
cancel the previous olfser

[ Then caretully retuns his signal with the CLAR knoh
(be careful not 1o wen e main knob by mistakel),

That's it. Your iransmissions will remain on the
frequency where he originally found you, but you will
hear him clearly. But there’s one more thing: after you
finish your conversation with him, you must remember
0 press o] again m turn off the clarfier, Otherwise,
the next station you call will find you off frequency.
Aliernatively, you can leave the clarifier on nnd just
clear it with (200 and B2 (il you expect 1o need it again
200,

Remember that the clarifier stores its offsel wntil
you clear it. The FT-6350 actually has an independent
clarifier for cach vfo (A und B) and each of the 105
memaories, on each of the three bands! This means that
clarifier offset serings are not carried over when you
chunge bands, vos or memories, but rather are stoted
until you rerurn to that vio or memory and band,

Using Vfo B

As you might Imagine, vio B works idemivally w
vfr A. The major purpose of this second vfo i3 o
provide simple, wnlimited-range split (transmit/re-
ceive) frequency operation, described in the following
section, and o allow you to keep all sctiings in ong vio
while using another (for quick return later). To activate
vio B, press 3 while receiving on vio A (the Current
vio sclection iy indicated o the lell of the frequency
display). Band, frequency, mode, IF filler, clarifier and
tepeater shift duty can be selecled entirely indepen-
dently of vio A, and you um swilch berween the two at
any Lime just by pressing m (goahead and my it} You
can also copy the contents of the displayed vio to the
other, by pressing and holding the FHe-¥FO button fur
La-gecomnd.

Split Freguency Operation

Splitoperation is performed by Teceiving on one v
(A or B) and transmitting on the other. The special case
of FM repeater operation uses sume features of iL5 own,
and is described in the box on pase 18,

O Before activating split operation, you need © wne
one vio o the frequency you aTe going b mansmit on,
TP
and then press B2 w0 swilch vo the ather vio.
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[ Then i activate splil operation, press . SPLIT ap-
pers in a box at the top left corner of the display, and
when the transmitter is keyed, operation shifts to the
other vio.

You can now une the (receiving) vio around as
desired, and you can press HEH and £ (A/B reverse)
e check activity on the other vio (normally your Tuns-
mitting trequency). However, you cannot wne while
the vios are Teversed — if you oy to, Teverse Gperation
is cancelled.

Noie that A/B teverse exchanpes the transmit and
reccive frequencies for ransmission, as well as recep-
tion, so you will probably want o press BEE and 5ric}
again to retorn things 10 normal before you fransmit
{although you don't have 10),

Memuory Storage

The 105 memory channels in the FT-65( cach store
frequency, mode, normal/narrow IF filter selection and
clarifier settings copied from the display into the dis-
played memory channel number when the ¥Fik= bul-
tom is pressed and held for Yo-second. The data 10 be
copied from the main display may be either in the vo,
ur in another memory, General-purpose memaories are
mumbeTed from 0L w %9, amd speecial-purpose me mo-
rics (described in derail Tater) are labelled L1, U1, 1.2,
Uz, P1 and P2,

Example; 1o store 14.25 MHz USE in memory 10:

O First tune o the desired band, frequency and mode,
and activate the repeater shift, it desined.

Note: Jugt like the vwos, each memory stores three
proups of serings, one for each band, If you like,
you can set up frequencies on any or all three
bands, and all of them will be stored together in
ane memory. In addition, after sefting up any or ald
bands, you can tune the vfo to a frequency outside
af the ham bands — i you do thiy lost,  will qiso be
stored in the memory alomy with the seiing far the
three ham hands!

0 Once you have the vio set up as desired for memori
zaton (up 10 four frequencics, plus sellings), press the
W= button {(at the upper right) momentarily — the
channel number on the display will begin to blink,
and rotate the MEF/CE knob undl 1 is displayed (0
select the channel number tw store).

Note: when selecting the memory number inwhich
i yiore new data, the small “08" will appear 10 the

right of the channe! number if it iy already holding
dara. Therefore, if youw do N0 Want o averwrite
data that has been stored previeuwsly, selecr a
memary number that does not hove G displayed
after ii.

O Now just press and hold the ¥ Fle-8 button for Va-sec-
ond, unfil a second heep sounds [rom he key beeper
{confirming that the memoey has been stored).

If you have the clarifier set for some effset o the
repeater shift activated, these are also stored in the
memaory.

Mote that storing a memory does not shill operation
o that memory. A& memory must be recalled as da-
seribed next hefore it is used for operation, However,
before proceeding, we suggest you store 3 few memo-
ries as deseribed above so thar the next scetion will not
be conlusing {you only necd to store one frequency in
each - they can be modified luer),

Memory Recall & Operation

To recall data stored in a memory channel for oper-
ation, just press 58 . The vfo indication ot the left edge
of the display will be replaced with HEW as the modo
indicator LEDs and display change, il appropriaie, to
rallect the contents of the memory channel, Turning the
WEH/GE knob now selects from among all stored mem-
ories, while empty memories remain hidden,

You can put this to advantage by grouping your
memories according to their use when you store them.
For example, put 10-mater repeater channels in memo-
fes 20 — 23, G-meter repealer channgls in 30 - 79,
utility stations (like the Hed Cross channels around 43
MI1z) in memarics 80 ~ 99, eic. Then when you e
recalling wld or sloring new memorics you will be uble
o better keep track of which memories are in use.

Once you have recalled a memory for operation, you
can treat it just like a vio: retuning, changing bands and
modes, erc. As soon as you make any changes o e
memaory, the BEW displayed at the left will change o
TUNE.

Il you want tn make any changes permanent, you
must press and huld the ¥Fi-H button for V-second o
restore the now datu is the same channel; or you can
press the button briefly, select another channel for the
new data, and then press and hold it for Ye-second.

Ir }-::m tecall 2 non=ham band memory and then press

he B3 key, you will be furced onto the ham bands. To
met back o the non-ham band frequency. just press the
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A key (o cancel changes o the memory), If yoo
don’t want 10 foose vour changes, first storg them w an
new memory channel,

While a memory is recalled (and retuned or net),
you can copy all of its dara to the last-selocted vio, by
holing the B=-¥F3 button for Le-second. The previous
conrenes of the v are losy!

To get out of the memories and back o the vlos,
CHED
press the 20 key,

Memary Scanning

You can scan any stored memonies by pressing and
holding either of the UF or D buttons on the micro-
phone lor Ya-second while & memory 15 recalled (and
mert Tetuned). 1 g is displayed to the left of the tre-

quency, only the memory channels will be scanned. 10

H TERE is displaved, scanning will be the same as vio
scanning (that 18, scanning of the enfire range of the
trunsceiver), beginning with the displayed frequency.

Ay with viv stamming, both cndless and stop-on-sig-
nal scanning modes are available for the memories,
depending on whether the squelch iy inidally open or
closed, respectively. As with vin scanning, you may
first want to adjust the 391 conmol on & clear channel.

During stop-on-signal memory scanning, the scan-
ner will pause on any channel having a signal (or noise)
strung enough w open the squelch, during which the
wwo decimal points in the main fregquency display will
blink, s0 you may need tw readjust the 5L control w
keep the scanner from stopping on channels with high
background noise, ATier pausing, scanning will resume
gilher after five seconds, or after the signal disappears,
depending on your scan resume sclection (sce box be-
lowh,

Smm&abm sa;eam

mﬂrmmﬂmachﬁmdfmcmfm
wﬁchmnningvﬂmmafmmamuﬁs—'

= urmdﬂredmpf"ﬁxm or
| chunge the selection, press CF and the STEP bat
mmm&qmﬂmhmﬂhmpwaﬂmmm. ;
Bﬂm‘mﬂﬂ!gmnforﬂﬁﬂumﬂmﬁhim&ﬁﬁmg

To stop the scanner, press the PTT switch (no wans-
mixsion will eccur), or one of the microphone butions
again, Note that the ATT and BF A8P selecbons also
affect the squelch threshold,

Memory Scan Skip

Once you have stored a 1ot of memories, you prob-
ably won't want to scan every one of them, You can
mark sume of them to be skipped during scanning, To
do this, recall the channel to be skipped, and press

(1 and then BZR . sy will sppesr to the right of the

channel number (this setting 15 automatically stored in
memaory, so you do not need to store it manuvally).
Repear the same keysirokes 10 re-include the memory
in seanning,

Even with some memories marked to be skipped,
you can siill all memorics just by bolding the micro-
phone bunton down while scanning.

Clearing/Hiding Memories

You can clear the contents of a memory when no
lomger needed (or to hide it wemporarily), by pres-
sing @R and then the YR0=B button. Now, when this
memaory is selected during memory siorage, CLEAR will
be displeyed next to the memory number. This helps in
keeping (mck of which memories are in use doring the
memory stocage process: cleared memories will display
CLEAR, and vnused memories will display their channgl
number without “t8”, as described on the previous
page. You can also unhide a cleared memory simply by
repeating the same keystokes used 1o hide ic

Moaode-Specific Scanning

Ax described so far, memory scanning includes
channels in the scan regandless of mode — that is, if the
memories were stored with different modes (AM, USEH,
FM, etc.), the correct mode will be recalled whenever a
channel iz scanned. You cun limit the scanner o only
memories of a specific mode, by pressing the corre-
sponding mode button (fo the left of the wning knob)
affer you aclivale the scanner, Tt will then skip any
memories thar were not stored in that mode, This is
particularly handy for scanning FM repeaters, as de-
seribed in the following example:

To sean the standard FM repealer channels on the
29-MITz hund:

O Select the FM mode, and store the 10-meier FM
epedler output channels, 2962, 2061, 2066 and
29.68 MHz, In any four memories. Then tecall one of
hese memories.
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O With the squelch closed, press a microphone hutton to
start scanning, and then press the FM mode batton,

O Scanning will cover the four repeater channels, plug
any other memorics stored with the FM mode,

Programmable Scanning Limits (PMS)

The four memotices Tabelled L1, L2, U1 and U2 can
be wsed just Hke the other memories, but they also
provide a special function: as frequency subband limit
pairs (LL/TE and LXAT2). Store the lower subband edge
in memory L1 or L2, and the comesponding upper edge
(or actually, one step past it} in 171 or 172

Example — Scan 28.05 o 28992 MHz and 30003
1o 50.399 MHz (as you might 1o watch for DX beacons
on these bands):

[ Press the v | kwey, if necessary, to select a vio, and
mne it o the lower edge of the first Tange (24,05
MHz). You do not need to select the mods now, as this
must be selected larr when vou activae PMS.

O Mow press WEd=4# bricfly, wrn the BER/CH knob w
select channel 1.1, and then press and hold it agaia for
Ya-second m store the displayed frequency in the
MEmaory,

0 Ketune [0 289921 MHz, one siep above the upper
edge of the first range, and store this in memory 171
in the sume manner a5 above.

[ Retune to $0.003 MHz, the lower edge of the second
Tange, and store this in memory L2,

O Now retune to 50,3991 MHz, the upper edge of the
second ranpe, and swore this in memory U2, The
memories are now all set for PMS openition.

(0 Before activating PME, select the mode (FM, in this
example), and press gm0 activale minus repeater
shift — stundard for repeaters on these bands.

() Finally, press iz and then EL@ (0 activaie the PMS
subband limirs (you can do this from a vio or memory
— it doesn’t matter). The display frequency will
change to that of memaory L1, although the displayed
channel number will likely be ditferent (you can ig-
nore i), and FES will appear above the memory nom-
ber. If you turn the tuning knob you will see that the
muning range is limited 1o the L1 ~ 171 and L2 ~ 12
subbands.

O To scan both subbands, make sure the squelch is
closed, and just hold one of the mictophune keys for

Va-second. The scanner will averse 29.62 to 29,68
MHz, then 53.01 tn 33,99 MHz, and then jump buck
10 29.62 Ml

While PMS operarion is active, you can change
scanning sleps, modes, repeater and clarifier setrings,

Pressing or geem will deactivate PMS operation.

Aller setting up your PM3 memories, if you wish (o
use the PMS leatwre to fune or scan only one of the
ranges, just hide one of the band limit memories of the
band you do not want to scan, as described on the
previous page.

Priority Monitoring

You have probably alreasdy noticed the two other
special purposs memories, labelled P1 and P2, You can
store frequencies (and muxdes and repeater shifis) in
these memories thal you wish tw monitor for actvity
while receiving on a vfo or other memories, by actival-
ing priority monitoring,

PMS & Rapam

When PMS upemmnmmvami. i repeater shilk
effective at the time remains active, even though
operalion may shift tou different band (such as in
the 28-/50-MHz Exumplf. above). Thus if repeater
shﬂmuﬁveanﬂlhaum;mmm keyed on the
mherband.me.shlﬁwﬂmmhknly be incorrect.

To avmﬂlhispmhl@m,wtmumnmn] ﬂ:aijfm
restrict PMS opetition to unly onc bund when using
: 1:tua¢anrepemrnhammls Mtemacﬂvﬁy,yqum
store the repeater channels in separals memorics,
and use memory scanming, as described for the
10-meter repeater channels in the previous ﬂemim
meWc?tmmx.

To activate priorily monitoring, press Fed) and then
e E=¥FD butlon, PRI will appear above the memory
number. Every five seconds, the receiver will brielly
check for activity on the priority channcls, and if a
gignal iz found strong enmough to open the sguelch,
operation will jump to thar channel for five seconds
(regardless of the seming of the scan resume mode).

While paused, the decimals in the frequency display
will blink, and if you press the PTT switch on the
migrophone, operation will shift permanently to that
priority channcl a3 priorily monitoring is deactivated.
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Dwring priority momndtoring you will probably want
1 keep the squelch closed, so that the receiver does nol
ause for five seconds each fime it checks the priority
hanmels.

You can tune the vio or memory while priority
romitring, bul switching vios or berween vios or a
uned memory and other memories will cancel pricrity
noniloring.

1If you want to monitor only one priority channel
fier storing both, simply hide the one you don't want
v monilor, Tf hoth arc unhidden, P1 will always be
hecked before P2 (so il signals appesr on both, P1owill
1AVE Prioriny.




Tone Squelch

When the FTS-8 ‘Tune Squelch option is installed,
you can access CTCSS-activated siations and repes-
ters, and silenfly monitor for calls on busy channels,
The Iranzmit function of the FIS-8 superimposes a
subaudible tone {at & frequency too low w be heard) on
the ransmilted carrier, while the receive function mon-
itors receiver audio through a narrow filter at the same
subaudible frequency, keeping the squelch closed until
a matching tone is received. Tnstallation insmructions
can e found on page 26,

The FT5-8 offers a choice of 37 different subandible
one frequencies (listed below), from which you must
select the one that malches the station(s) with whom
you want to communicate. To check or zet the CTCSS
tone frequency:

{7 Press mrm and then g2 . The display will show the
current lone frequency, in Hertz,

O Tu change the tone frequency, just oon the WER/EE
knob.

] Press E‘iby itself w return the display to normal
when finished.
After selecting the desired wne frequency, you can

activate it for transmission by pressing B onee =o that
a “T" is displayed above the operating frequency. For
twne-squelched reception (as well as transmission),
Press g 00ce more, so that “SQL" is displaved too,

To deactivate CTCSS operation, press gug until the
display is clested of the “T" und “SqL”,

FT5-& Tone Frequencies (in Hz)

0670° | 670 | 1188 | 1738
oo | 7is | a0 | 18
0744 | 770 | 1273 | 1862
0770 | 825 | 1318 | 1928
0787 | 835 | 1365 | 2035
082.5 948 | 1413 2107
0854 | 1000 | 146.2 2181
0885 | 1035 | 1514 | 2257
0915 | 107.2 | 1567 | 2336
1109 | 1622 | 2418
1148 | 1679 | 2503

“Tong sekciions wilh kading ('3 use high-0 decoder fiers

Facipre 2



T

1200-Baud (FM) Packet

The DATA IN/OUT juck on the rear panel provides
ansmit und receive sudio intereonnectons [or @ pick-
| tnc. Connections are shown below, Note that the
qelch control line for the me connects o the BUSY
ring contact) of the CAT jack on the wansceiver.

For reception, select the M mode. Either wide or
arrow TF [ilters may be used, with the narrow selection
kely to give better performance if the other station
Is0 has a narrow I capability.

o setup the wansmitrer for FM packet:

7 Start with the BF Pl conmmol st about midrange, and
set the WETER selector to ALE.

7 Set your wme 1o its “calibrale™ mode, preferably with
bath tones ahernating, and adjust the munsmit audio
vulput level control of your tnc so that the meter
deflects m mid-seale (this control may be an internal
wrimmer, but the adjustment should only need 1o be
done once).

) Switch the KETEE selector to PO and set the Be R
control for the desired power output (keep fe power
level as low as possible to maintain communications
while ayoiding unnecessary heatng).

Packet TNC Interconnactions
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Installing Internal Accessories

This section contans the installation procedures for
installable options available for the FT-650.

FTS-8 CTCSS Tone Squelch Unit

The FI'S-B provides tone squelch operation of the
FI-650, allowing silenl moniwring of busy channels,
and access 10 repeaters that require 4 subaudible wne.
It consists of a programmable subaudible tone geners-
tor (for ransmission) and matching decoder (for recep-
lion), with ElA-standard tones seleciable from the front
panel.

0 Disconnect the mansceiver from the power source.
Loosen the two carrying handle screws, and remove
the twa screws on each side of the upper half of the
mansceiver, and the four screws from the wp, as
shown ot the upper dght. Then 1if1 off the twp cover.

O At the wp left side of the rear-most circuit board (the
AF Unit— see right, and below left), locate the two
white plastic connectors, one of which is empty, and
the other huving only a 47-k (vellow-purple-orange)
resistor installed between ping 4 and 5. Remove the
resistorn, and save itif you expect to remove the FTS-8
later.

1 Press the FTS-8 onto the two conneclors, so that all
ping find their mating holes (see photo, below lefi).

O Unless you are also installing the COW flter, replace
the top cover and cight screws removed above, and
retighten the carrying handle screws.
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F-455M601-01 600-Hz Narrow CW Filter
iis procedure Tequires a soldering iron,

Disconnect the mansceiver from the power source,
Loosen the two carrying handle screws, and remove
the two screws un each ide of the upper half of the
transceiver, and the four screws from the oD, us
shown &t the upper Tight on the previous page. Thea
lifL off the twop cover,

| Referring 1o the photographs at the right, remove the
serew at each side of the third hoard from the from
{the ¥ Unit), amd carefully pry up each side of the
board wbour Smm (34™), Then Lift the board out of the
chussis.

] Siraighten the four wires ou the new [lter, if neces-
sary, and then feed them into the holes at Incution
CF4004, just helow the existing ceramic filter. Make
sure the new fller is pressed all the way in, then
solder each of the four Jemls, and trim away any
EXCEES, .

1 Refemring to the photo below left, locate miniature
glide switch S4001 near the filter, and move it w the
lower position (foward the new filer).

1 Replace the board and its two screws, and the top
cover and cight serews removed above. Don'l 10Tget
10 retighten the carmying handle scTows.
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FP-22 AC Power Supply

O Referring to the photo at the right, remove the screw
near the bottom of the dummy plate on the Tear pancl,
and remove the plate,

1 Stide the FP-22 into the apening, and ighten the large
mMOUNHNE SCTeW USINg & coin,

O Press the output plug from the FP-22 on to the DC

supply plug on the transceiver’s rear panel, Installa-
ton i% now complete.

page 28



Cat System Computer Control

The CAT (Computer Added Transceiver) System in
the FT-650 provides control of operating frequency,
mode, bandwidth, mansmiyreceive and memory sel-
tings by the operator's external personal computer. This
allows multiple conrol operations, such as crosshand
splits, to be fully auiomared as single keyswoke opera-
tiong o the computer keyboard, While the CAL system
is enabled, the front panel tuning knob, mode buttons
and keypad are disabled.

Serial data from the compuier 15 passed at TIL
levels (0 and +5V) via the center (serial input) pin of
the CAT jack on the rear panel of the mansceiver at
4300 bitsfs. The ring contact of this jack provides a
TTI.-level indication of the squelch stams for external
processing (such as for scanning). Pinout is shown on
page 13, Esch byte sent consists of one start bir, § data
bits, no parily bit and two stop birs:

[ @ peta B (No Party By 2 ep By

1 Byte (sent left-to-right)

All cormmands sent from the compuler 1o the rans-
ceiver consist of hlocks of five byles each, with up to
200} ms between each hyte. The last byle sent in each
block is the instruciion opcode, while the first four
bytes of each block are arguments: elther parameters
for that instruction, or dummy values (required 10 pad
the block out to five bytes):

[ Arg Byw [3rd Arp Byte [2nd Arg By ist Arg Byle| Opoode |
5-byte Block (sent left-te-right)

There are ten instucton opcodes for the FT-H5L,
listed in the 1able on the next page. Notice that several
insructinng require no specific parameters. Howewver,
every Command Block sent 1o the oansceiver must
always consist of five bycs.

The CAT control program in the computer must
construct the 5-byte block, by selecling the appropriate
instruction opcode, organizing the purameters, if any,
and providing unused (dummy) argument bytcs for
padding {the dummy bytes can contain any value). The
resulting five bytes are then sent. opeode last, o the
serial inpot pin of the CAL jack on the iransceiver

EXAMPLE: Set operating frequency to the Interma-
tional Gm S3B DX calling frequency, 50,110 Mz,

[ Tirst determine the opeode for the desired instruction
(scc the CAT Commands Table). These opeodes
should be stored in the program. so they can be looked
up when the user requesis the comesponding com-
mand, Tn this case the insmuetion is “Set Op. Freg.”,
s0 the opeode 15 01h. Small “h"s following cach byie
value indicate hexadecimal (hase 16) values.

1 Duild the four argument byte values from the desired
frequency by bresking il into 2-digit blocks (BCD
“packed decimal™ formar). Note that a leading zeco is
always required in the hundreds-of-MHz place.

1 The resulting 5-byte block should now look like this

{ngnin, in hexadecimal format):

B?ﬂ‘" tsh 0ih 1Wh  Ooh Dk
Content 10058 \A% yocire qopes SHOP
Chms  WEX t0psot aikiz 10salt Fresy A

kHz

M Send these five bytes to the mansceiver, in the same
order a3 that shown above — from lefi-to-right (see
e Bacic example on the page alter nexr).
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CAT Commands

“—* indicates & padding byte. Value is unimporim, bui il imest be prescat o pad the block out to five bytes.
Uipendes are shown in both hex and decimal fommal ¢whers difleren) for comméniencs - only one byie can be aomally sent.

Parameter Byles Opcode
Command T Notes
1 2 | 3 | 4 |hex (dec) V)
CAT On — | — | — | — |00h Swilch GAT operation QM {If aff] - Operation shifts o the VFO if on & memary
CAT Off — | = | = | — |@80n [128)| Switch CAT cpesation OFF (if on)
Set Op. Freq. Fi | F2 | F3 | F4 | ¥h hew frequancy in F1 - F4. in BCO format: see e for example
" | Recalls memory channed number C: 01 1063h comesponding bo memaries 1 1o
RecallMemory | C | — | — BIh 1129 gy, or 64 (L1), 65 L2), 66h (U1), 67 {U2), 63 (P1) or 630 (P2)
VFO =M | — l — | = | Cih (193)) Gopy digpiay lochannel G
vz W0 1 , :
Upper nybbks W sats Sangwiolh: N
- Oxh = wide FMYAM, or 2 4kHz ssh/TW 2
Set Bandwidth | | _ | _ | _ |gm 4 = 2. %Mz ssb o 1.2k W LigB=x1h
and Mode Hieh = nizrmow FMIAR, 20 kHz sb or 600 Hz GW ﬂt‘&
Cxh = 1.4 kHz 53b or 300 Hz CW e :
=8h
Bitwizs OF [he Wand M nybbles before sending, or a6 the Table below lpit
Transmit - [ = | = | = | 06h (loss FTT [achvabe ransmitter]
RetntoRecelve | — | — | — | — |&8h (136)| Open PTT ({deactivate ranamitar)
CTCSSSquelchOn| — | — | — | — | oAb (10) | Actvale CTCSS for bolh Fansmil and i (requires FTS-8 option)
CTCSS Tx Only - :! — | — | = [#an (74) | Achvate G1GSS for transmit (only) (regquies 15 opacn)
CTCSS off — | — | = | — |BAh {138)| Deactivale CTCSS cperalion
3 | selecta CTCSS Tone Frequency. Ses Tons Gode Tabie belaw for e vaes of
SetCTCSS5Freq. | T — | — |Fan ({250 T thit corrsspand wilh the 2vallable ones (raquires FTS-8 option)
Bandwidth & Mode Codas (WM) CTCSS Tone Code Table
i T |
Wide Mamow 24 22 20 15 12 600 300 Tone Cods | Yo Code | Tore Code | Toue  Cuce
AMFM AMFM kHz KkHz KHz FkHz kHr H:  He | ‘G0 1Dh | 670 3ER | 1188 35h | 1738 b
LS8 Gon 400 BGh  Coh 0718 1Eh [ 718 aDh | 1230 Sh | 1799 h
LSE Mk 41 8k Cih 0744 160 | 770 aCh | 1273  Sth | 1862 h
cw ozh - 0770 iAR | 825 3B | 138 Mh | 1328 #Sh
aM | oan  adn o797  19h | 8B5 3R | 1385 2Fh | 2085 b
m | o sm 0825 18h | 948 3R (1443 Zh | 20T  Zh
2 0854 1fh | 1000 38h | 1462 2Dh | 280 2
0BE5 tBh | 1085 3/h | 1514 2Ch | 257 21h
0915 50 | 1072 3Bh | 1567 2Bh | 2386 2
1108 350 | 1822 2Ah | 2416 1Fh
1148 34 | 1679 290 | 2503 1Eh |
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Coding Examples

Although Yacsu Musen Company cannot offer to
ovide complete CAT control programs {owing o e
rge varicty of incompatible computers used by our
1stomers), following are o few examples of critical
AT output functions, in Basic. Note that all variatons
[ Basic may not support some of the commands, in
hich case alternate algorithms may need to be devel-
ped to duplicate the funcrions of those shown.

ending Commands

After “opening” the computer’s serial port for 4800-
aud, 8 daga bits and 2 stop bits with no parity, as Yo
evice #2, any CAT command may be sent. Here is an
xample of a typical statement (in this case, in
ficToseft GW Basic) to open serial porr 1, and then o
ctivate the CAT system in the FI-650;

OPEN "COM1:4800,M,83,2,R5,05.05,00% AS #2;
PRINT #2, CHRS{0):CHRS (D) ;CHRE{0) :CHRE (0] sCHRE(0) ;

The insmuction opcode is sent last, with the param-
ters sent in the same order as shown in the CAT
ommands table, Also note that in this and the follow-
ng examples, we are sending zeros as dummy bytes:
his is not necessary, however. TF you decide to send
ormmands through a S-byle amay, they values of the
lummy parameters need not he cleared.

Using the same example as belore, the tollowing
ommand could be used to sel the frequency of the
lisplay 1o 50,110 MHz:

PRINT #2, CHR$(EHOS); CHRE(ENO1);
CHR&{EH10); CHRS(&HOO); CHRS{ZHO1);

Mofice here that the BCD values can be sent just by
receding the decimal digits with “&H™ in this exam-
ole. Ilowever, in an actual program, it may he pret-
rable to converl the decimal frequency variable in the
program to an ASCIT string, and then w0 convert the
siring to characters through a lookup rable.

If you send & parameter that is out of range for the
intended function, or not among the specified legal
valpes for that function, the FT-630 should do nothing.
However, if you send a wrong command s¢cidentally,
your program ¢ould loose rrack of the wransceiver set-
tings, Therefore itis very important to include plenty of
error checking to test any data For validity before send-
ing it to the mansceiver.

Bear in mind that all commands except frequency
setting specify “hinary™, as opposed (0 BCD formatted
parameters. You can send binary parameters without
going through the character/hex string conversion pro-
cess. For example, the C parameter in the Command
table is 2 binary value. You could have the FT-650
recull memory channel 50 (decimal) by the following:

PRINT #2,CHRS (50) :CHRS (0} ;CHAS (0) ;CHRS (0) s CHRS (129);

MNote that only decimal values are used in this siare-
ment: the binary value of CHRS (50), which is 32k (hex)
will be sent to the transceiver without need for the
program to explicitly make the conversion.

As you can see from the Command Tuble, the band-
width and mode serting parumeter byte, WM, has a
unique structure, The upper four bits sel the bandwidth,
while the lowar four bits set the mode. There are several
wiys you can choose to handle this, one of which is to
handle the two 4-bit nybbles separately, and OR them
together to gel (he required parameler o send. For
example, if you define the valid nybble values as:

LSRR =0; USBE = 1; CW = 2; AN = 4; fM - B
WIDE - 0; MWIDE = AH40; MHAR - EHBO; MAR = LHCD

Then you can set a new mode and bandwidth (USE,
2,2-kITe medinm wide here) like this:

MODE = USBE: BWIDTH = MWIDE
WM = MODE OR BWIDTH
PRINT #2,CHRS (WM} ;CHRS (D) : CHRS [0) ; CHRS (D) sCHRE (7) 5

However, you'll need o keep in mind that some
combinalions are notvalid (such as mediom AM or FM
bandwidths), and so may want to add some checks to
warn the nscr amd prevent these from being sent.
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