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Important Advice on Mobile Installation and Operation

The following tips are designed to improve resuilts
when using the FT-900 in mobile installations. Adher-
ing to these suggestions can reduce difficulties result-
ing from improper grounding, high SWR, feedline
radiation and RFIl. Complete installation instructions
are included with the YSK-900 Separation Kit and
FC-800 Automatic External Antenna Tuner (if used).
Please read the information provided with them thor-
oughly before beginning your installation.

It is important to remember that mobile installations
often present special challenges to the owner, be-
cause satisfactory RF grounding (as opposed to DC
grounding) may be difficult to obtain at all frequencies
of interest. The use of a remote control head (via the
YSK-900 Kit) adds signal and ground paths which
must be considered. With thoughtful planning and
careful installation, your mobile communication
susyem performance with the FT-900 should be excel-
lent.

1. When installing the FT-900 with the YSK-900
Separation Kit, refrain from mounting the sub panel in
close proximity to the transmitting antenna. The strong
RF field near the base of the mobile antenna may
cause the sub-panel to not operate properly if the two
are mounted too close together.

2. Provide separate chassis ground connections
for the transceiver and antenna mounting base. The
shield of the coax cable, though it may connect to the
base of the mobile antenna, does not establish a
satisfactory RF ground by itself. Without solid ground-
ing of the mounting plate for the mobile antenna, RF
currents may flow on the shield of the coaxial cable,
leading to RF feedback, noise, and generally erratic
operation.

3. If at all possible, the mobile antenna should be
tuned for minimum SWR (less than 2:1 at the center
frequency of interest) at the antenna feedpoint. Be-
cause most mobile antennas have a very narrow SWR
bandwidth, it is important to establish the lowest pos-
sible center frequency so to allow as much lattitude as
possible for frequency excursions away from the cen-
tral frequency. The ATU-2 internal antenna tuner will
provide much better operating bandwidth if the (central
operating frequency) SWR is low.

4, During installation, do not route the DC power
cable, antenna coaxial cable and sub-panel control
cable together in parallel; route them along separate
paths, if possible. If you have excess lengths of cable,
coil and tape them up neatly, but avoid placing loops
from diferent cables on top of one another.

5. Use the FT-900’s internal antenna tuner (ATU-
2) to resonate the mobile antenna plus feedline sys-
tem in most installations. Even though the feedline
may carry a 3:1 SWR at some frequencies away from
resonance, the very short feedline length yields negli-
gible SWR-related cable loss in most mobile setups.

6. Should circumstances dictate the use of a non-
resonant whip in conjunction with the FC-800 external
tuner, a general guideline is to mount the FC-800 as
far as practical from the FT-900, with the antenna as
close as possible to the FC-800 feedpoint. Keep in
mind that that the external tuner itself becomes part of
the antenna system. Provide a good RF ground con-
nection for the tuner by using a short, braided ground-
ing strap.

Follow the installation instructions provided with
the FC-800, and ensure the supplied toriodal choke is
installed in-line to suppress RF currents on the ca-
bling. Yaesu recommends a minimum of 5 meters (16
feet) of coaxial cable be used between the FT-900 and
FC-800. If you experience RFI (feedback, transmit
distortion, etc.), try installing a separate common-
mode filter in the coaxial line between the transceiver
and tuner. A coil of 15 cm (6 ") diameter made from
8~10 turns of coaxial cable taped tightly together may
work well.

7. To prevent vehicle noise from being superim-
posed on your transmitted audio, pay particular atten-
tion to your MIC GAIN and (when using the speech
processor) COMP controls. Do not exceed the 12-
o’clock position of the COMP level control.

YAESUO

Performance without compromise.*



General Description

Congratulations on the purchase of your Yaesu
amateur transceiver! Whether this is your first rig, or if
Yaesu equipment is already the backbone of your
station, rest assured that your transceiver will provide
many hours of operating pleasure for years to come.,

We want you to feel that you are now a part of the
Yaesu Team, after all we also share the exciting
hobby of amateur radio communications you do. In
fact, Yaesu Musen’s history in Amateur Radio goes
back to 1959, being the first to introduce and manufac-
ture quality, high-performance SSB transceivers for
the amateur market. Yaesu Musen also manufactures
a broad range of high-quality commercial equipment
that public services, businesses and mariners depend
an every day.

Following the same tradition of excellence and
innovation into the twenty first century, Yaesu Musen
paves the way, incorporating the latest microproces-
sor and RF technology in our communications equip-
ment. Yaesu transceivers have scaled mountains,
crossed storm-tossed oceans and even orbited Earth.
Some Yaesu equipment are legends in themselves,
such as the classic FT-101E, and the industry stand-
ard of excellence, the FT-1000. Each Yaesu model is
the result of extensive research, design and develop-
ment. Most Yaesu engineers are also licensed ama-
teurs, and they design transceivers with operators in
mind. The product of this combined effort is evident in
Yaesu equipment's rugged construction, comfortable
operation, and of course, high performance.

But the effort doesn't stop here, With the progres-
sion of amateur radio along with the high-technology
race, each transceiver incorporates a wealth of oper-
ating features to help you “keep up with the crowd".
User-friendly controls and programming let you easily
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manage your new operating capabilities, with just a
few simple keystokes!

Along with the philosophy that each Yaesu trans-
ceiver should serve you well into the future, Yaesu
stands behind our products with a worldwide network
of dealers and service centers. Feel free to contact us
If you ever need technical advice or assistance.,

Your FT-900 is a high-performance transceiver
providing up to 100 watts transmitter output power on
all HF amateur radio bands in CW, S5B and FM
mades, and up to 25 watts carrier in AM. The receiver
tunes all frequencies between 100 kHz and 20 MHz in
2.5-Hz steps.

For mobile operation, a new lightweight detachable
sub-panel permits separating the transceiver and
mounting the rear main unit in a remote location,
keeping the most-commonly used front panel controls
and display where you need them-in a comfortable,
safe location (YSK-900 Separation Kit required for
separate installation). This makes the FT-900 conven-
ient for maobile and maritime amateur operation, or
wherever space is critical.

Operating frequency and other important settings
are displayed on a high-contrast backlit LCD. The new
three-mode bargraph meter display features delayed
“peak hold” circuitry for the tuning bargraph segments
that simplifies tuning stations with rapidly varying sig-
nal strength. The new flexible mounting scherme com-
bined with the famous high-performance circuitry of
the earlier FT-830 is combined to form a compact,
reliable rig that is ideally suited for base or mobile
operation.

CW enthusiasts will enjoy the new CW reverse-
sideband, which lets you switch the receiver carrier
point (offset) to help sidestep QRM, and not have to
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retune stations when switching between LSB and CW
(convenient when working on 40 meters and below). If
you use a multi-mode TNC or CW decoder, the adjust-
able BFO offset lets you match the CW pitch to that
used by your unit so that the tuned station will be
centered in the receiver IF passband, and your de-
coder will give optimum copy. The FT-900 full-featured
internal electronic keyer allows front panel control of
keying speed, weighting and mode (semi-/full break-
in).

Modern circuit design employs surface-mount
components on composite epoxy boards for high reli-
ability and serviceability. Twin direct-digital synthesiz-
ers (DDSs) and a magnetic rotary encoder with
selectable 2.5-, 5- or 10-Hz tuning steps provide silent,
silky-smooth tuning, pure local signals and very fast
tx/rx changeover important when operating QSK CW.
Frequency accuracy and stability are assured by driv-
ing both DDSs from a single master oscillator, and the
optional TCXO-3 temperature-compensated crystal
oscillator is available for enhanced +2-ppm stability
from 0° ~ +50° C.

The low-noise, high performance receiver front end
uses parallel high-IDSS FETs in a constant-gain,
grounded-gate RF amplifier, feeding an active double-
balanced quad FET-ring mixer. The RF amplifier can
be bypassed for direct-feed to the mixer (by the IPO
button), and a 12-dB attenuator can be inserted for
clear copy of even very strong signals.

Interference rejection is facilitated by the unique
"up-down" conversion scheme, and includes an IF
shift and notch circuit. The optional XF-110S crystal
filter can be installed for enhanced SSB and AM nar-
row-skirt selectivity.

Four microprocessors in the FT-900 are pro-
grammed to provide the simplest possible control in-
terface for the operator. Two independent (A/B) VFOs
for each band (20 total) hold their own frequencies and
modes settings. One hundred memories store all of
this data for both VFOs, giving a total of 220 inde-
pendent sets of frequency, mode and other selections.
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Flexible scanning features allow all 100 memories
or only those selected to be freely-tuned and scanned.
In addition, ten special memories also let you limit the
tuning/scanning range between their stored frequen-
cies. Scan resume mode is selectable between timed
or carrier-delay, and scanning speed is also adjust-
able.

Other valuable features include an effective noise
blanker, all-mode squelch, multi-function meter, and
an AF speech processor with adjustable IF offset
which lets you increase the average power of your
SSB signal and allows tailoring audio response to your
voice characteristics. The FT-900 weighs under 5.5 kg
and an internal thermally-switched fan allows full
transmitter output without any rear panel protrusions,
giving easy access to rear panel controls and connec-
tors.

A choice of automatic antenna tuners is available
for the FT-900, each with its own microprocessor and
31 memories which store most recent antenna match-
ing settings for nearly instant recall while changing
operating frequency. The ATU-2 can be mounted in-
side the transceiver, while the FC-800 can be installed
remotely at the antenna feedpoint. Each antenna
tuner is controlled from the front panel of the FT-900.

The MH-31a8J hand microphone is supplied with
FT-900. Other accessories include the FP-800 AC
Power Supply with Loudspeaker; the SP-6 External
Loudspeaker with audio filters and optional LL-5
Phone Patch and the MMB-20 Mobile Mounting
Bracket.

Before connecting the power cord, you should read
the Installation section carefully, heeding the warnings
in that section to avoid damage to the set. After instal-
lation, please take time to work through the Operation
chapter, referring to the fold-out panel diagrams at the
back of the manual as necessary for details. This
manual is intended to be read while sitting down in
front of the FT-900, so you can try out each control and
feature as they are described.



Specifications

General

Receiving frequency range: 100 kHz ~ 30 MHz
Transmitting frequency ranges:

160 ~ 10 meter Amateur Bands

Frequency stability: +10 ppm (SSB, CW, AM)
from -10° = +50° C or £2 ppm from 0* - 50" C
(SSB, CW, AM w/TCXO-3 option)

Emission modes: USE, LSB(J3E), CW{A1A),
AM(A3E), FM (F3E)

Frequency Tuning Steps:
2.5 Hz/ 5.0 Hz/ 10 Hz (CW, S5B)
100 Hz {AM, FM)

Antenna impedance: 50 £} nominal{w/o ATU)

16.7 - 150 £2 with ATU {unbalanced)
Operating temp. range; -10° C ~ 450 C
Supply voltage: 13.5-V DC £10%, negative ground

Power consumption (approx): 1.5 A rx (no signal)
20 A tx (100
watts)

Dimensions (WHD): 238 x 93 x 253 mm (w/o knobs)
Weight (approx): 5.3 kg

Transmitier

Power output. adjustable up to 100 watts
(25 watts AM carrier)

Modulation types: SSB: Balanced, filtered carrier
AM: Low-level (early stage) FM: Variable reactance

Maximum FM deviation: £ 2.5 kHz

Harmonic radiation: 50 dB below peak output
40 dB (10 MHz, 18 MHz)

Spurious radiation: 40 dB below peak output

SSB carrier suppression: 40 dB

Undesired sideband suppression: at least 50
dB below peak output at 1.5 kHz modulation

Audio response (SSB): = -6dB from 400~ 2600 Hz

Jrd-order IMD: -31 dB (typical) @ 100 watts PEP,
14.2 MHz

Microphone impedance: 500 - 600 €2

Automatic Antenna Tuner Option
Impedance range: 16.7 ~ 150 £ (unbalanced)
Frequency range: 160 ~ 10 m amateur bands
Matching time: < 30 secs.

Matched SWR: <1.4:1

Receiver

Circuit type: superheterodyne

Intermediate frequencies: 1st: 70.455 MHz
2nd: 455 kHz, MNotch 8.215 MHz

Sensitivity:

(for 10dB S/N, 0 dBu = 1 pV, IFO off)

| Frequency—: | 150-250 | 250-500

0.5-1.8 1.8-30 | 28-30
| Mode (BW). kHz kHz MHz MHz | MHz
SS5B, CW | 0.5 pv
(2.4 kHz) <SuV | <2pV (<1 u¥V <025 puVv| fué:n:' !IJE
AM (6 kHz | | dB
BW., SINAD
400-Hz. 30% | = 40 pV =16 uV [<BpV | <1V i
[ mnﬂulali:}n} , ]
Selectivity (-6/-60 dB):
Modes Min. Max.
S5hB, CW widet AM narrow 2o kHz | 4.2 kHz
i - {_wm options) | !
CW narrow with XF-110C option SO0HzZ | 1 .E._ kHz .
| CW narrow with XF-110CN option | 250 Hz | 700 Hz
' AM (wide) | 6kHz | 18kHz
Fi (-6/-50 dB) 8 kHz 19 kHz

Squelch sensitivity(IPO off):
1.8 -~ 30 MHz (CW, SSB, AM): < 2.0 uV
28 ~ 30 MHz (FM): < 0.32 uV

IF rejection (1.8 ~ 30 MHz): 70 dbB or batter
Image rejection (1.8 ~ 30 MHz): 70 dB or better
IF Shift range: 1.2 kHz
IF Notch rejection: 30 dB or better

Clarifier tuning range/steps; 1999 kHz/2 5 Hz

S5Hzor 10 Hz

Maximum audio power output:
at least 1.5 watts into 4 £ with < 10% THD

Audio output impedance: 4 1o 8 0

Slpmfﬁmﬁﬂns are subject iﬂcfmnge,__ in the interest of
 techmical mprovement, without votice o obigation. ]'
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Accessories & Options
Supplied Accessories

20-A Fuse (2 pcs, #Q0000009) Fused DC Cable {1 pc, #T9018320)

r..

3-ct Plug for KEY jack (1 pc, #P0090008) 2-ct RCA Plugs (2 pcs, #P0080544)

-

3-ct Plug for DATA IN/OUT jack (1 pe, #P0091046)

Hand Microphone MH-31A8J (1 pc)

Options

ATU-2 & FC-800
Automatic Antenna Tuners

The ATU-2 (internal) and FC-B00 (external remote)
match impedances of up to about 3;1 with the trans-
mitter. Operation is controlled from the front panel. The
FC-800 plugs into the rear panel, and can be mounted
at the antenna feedpoint to avoid feedline losses,

TCXO-3
Master Reference Oscillator ATU-2 & FC-800

For special applications and environments where extra
frequency stability is essential, the TCXO-3 tempera-
ture-compensated crystal oscillator is a £2-ppm (from
0° to +50° C) replacement for the reference oscillator.

YSK-900 Separation Kit

To separate the front sub-panel and mount the trans-
ceiver body in an out-of-the-way location, the Y'SK-900
includes a 6-meter length of interface cable and quick-
release panel clamp which can be attached to the
vehicle dash or a gooseneck-type mounting arm (not
supplied).

Tt e B T e e e e B e e TR Tl R e L i S e e e ST 1 @ied T B r == S TSmO e
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Accessories & Options

YSK-900

SP-6 Speaker w/Audio Filters
& LL-5 Phone Patch Option

Selectable audio high- and lowpass filters with a large
loudspeaker complement the audio characternstics of
the FT-900 with your choice of 12 different audio
fitering combinations. Two inpul terminals are pro-
vided for multiple transceivers, with a front panel swilch
to select between them. A phone jack is provided on
the front panel to take advantage of the audio filters
with headphones.

SP-6

With the optional LL-5 Phone Patch Unit installed
in the SP-6, the FT-900 can be patched to the public
network. The LL-5 includes a hybnd transtormer cir-
cuit to assure proper impedance matches, and gain
controls and level meter to set proper audio levels on
the telephone line

LL-5

DVS-2 Digital Voice System

Use as a continuous receiver recorder for instant
push-button playback, or microphone audio recorder
for multiple on-air playback, the DVS-2 applies the
advantage ol random-access solid state digital mem
ory lo senous communications, All data is stored elec-
tronically, with no moving parts except your finger and
a push-button. More information is on page 34,

DVS-2

FIF-232C CAT System Interface

To control your FT-800 from an RS-232C serial port
of an external personal computer, the FIF-232C con-
verts the TTL levels required by the FT-900 to the
RS-232C levels required by the computer. A cable is
included to connect the FT-900 to the FIF-232C (the
cable to the computer must be provided separately).
The FIF-232C includes its own AC power supply.

FIF-232C

IF Crystal Filter Options

For extra CW receiver selectivity, the 500-Hz XF-
110C or 250-Hz XF-110CN B-pole crystal filter may be
installed in the 455-kHz 2nd IF of the FT-900.

Also, for enhanced SSB and AM narrow recelver
fidelity and ultimate attenuation, the XF-110S 8-pole,
2.6-kHz crystal fiter may be inslalled in place of the
standard ceramic filter.

Optional Filters
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Accessories & Options
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Microphones

Matching the electrical and cosmetic features of
the FT-900, the MH-31a85 Hand Mic has 600-Q im-
pedance, and include up/down and fast scanning but-
tons and a two-position tone selector.

The MD-1cs Desktop Microphone may be used
with the FT-900. However, it requires the optional
CT-20 Microphone Cable. The CT-20 adapts the 8-pin
mic. jack on the MD-1cg to the 8-pin modular-style
plug used with the FT-300.
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Station Installation

Preliminary Inspection

Inspect the transceiver thoroughly immediately
upon opening the packing carton. Confirm that all
controls and swilches work freely, and inspect the
cabinet for any damage. Make sure the accessory
fuses and plugs pictured on page 4 are included. I any
damage is found document it completely, and contact
the shipping company {or dealer, if you purchased i
over the counter) right away, Save the packing maten-
als in case you need to retumn the set for service.

If you purchased optional internal accessories
separately, install them as described in Installing Inter-
nal Accessaries (p. 37). This chapter describes base
station installation first, followed by mobile installation
and then interconnections with exiernal accessories.

Installing the Front Sub-Panel

From the factory, the removable front sub-panel is
packaged seperately. Install the sub-panel by placing
it into the upper receptacle on the front of the trans-
ceiver (it should rest flush with the front panel, and
shifted approx 1 cm to the right of center). Next, using
your left hand to keep the unit in place, slide the sub-
panel to the left with your right hand. You will hear a
click when tha panel locks into place.

To remove the sub-panel, press the latch on the
right side of the main front panel and slide the sub-
panel to the nght and out from the transceiver.

Important! Ensure the power is first switched off
before removing the front sub-panel.

Installing the Front Sub-Panel

Removing the Front Sub-Panel

Changing the AC Voltage Range of the FP-800 Power Supply

1 Disconnect the AC cable from the rear of the FP-
800, and the DC cable from the FT-800.

1 Remove the B screws affixing the top cover.

[ Unsolder the wires from the transformer, and re-
solder for the required voltage as indicated below.

234 220 200 117 110

=110
""" 100 If you change the AC
voltage range you
must change the fuse

100 V AC

™1 Replace the fuse in the rear panel holder with a
fast-blow, 8-A fuse {for 100 ~ 117-V AC) or 4-A (for
200 - 234-V AC).

(1 Check your work carefully, then replace the top
cover and its 8 screws. Change the voltage mark-
ing on the FP-800 rear panel label, and replace the
AC cord, if necessary.

4 Important!

in the rear panel
holder. Do not use a
on the label on the
rear panel to match
ting.
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AC Power Supply

The FT-900 is designed for operation from 13.5-V
DC, negative ground. For base station installations,
we recommend the matching Yaesu FP-800 AC power
supply which was specifically designed for this pur-
pose, and which includes a large loudspeaker far the
transceiver and its own cooling fan. You can use
another DC source capable of providing 20 amperes
at 13.5-V DC with the supplied DC cable assembly, bul
you must be extrernely careful to avoid reversed polar-
ity connection. See the Caution box below

If you are connecting the FP-B0O with the FT-900,
belore connecting power, check the label on the rear
of the FP-800 which indicates the AC mains voltage
range for which the supply Is currently set. If your AC
mains voltage is outside of this range, the transformer
taps inside the power supply must be rewired, and the
fuse in the FP-800 must be changed. This involves
some soldering of the AC mains input (see previous
page, boltom), so you should ask your dealer for
assistance if you are not expenenced with this sort of
work. Incorrect connections could cause serious dam-
age not covered by the warranty.

In any case, make sure the power supply is set
correctly before connecting power, If you have any
doubts about the procedure, ask your dealer for help.

Also make sure the fuse in the FP-800 rear panel
fuse holder is correct for your mains voltage:

AC Mains Voltage Fuse Capacity
100 =117 BA
200 - 234 4 A

After making certain the AC voltage for which the
power supply is set matches your mains voltage, and
that the correct fuse is installed in the fuse holder,
connect the DC cable from the power supply to the
jack on the rear panel. Don't plug the power supply
cord into the wall until all other transceiver intercon-
nections have been made.

Caution!

| I Bl s |
w&mﬂmﬂumvmw
mmwwmwwﬂ
. ity DC, or DC outside of the
wmmvﬂm
If you wish to use a power supply other than the
FP-800, you must make certain that the DC supply
connector 1o the transceiver matches the FT-900
Wg; mmaﬂ the

Transceiver Location

To assure long hfe of the componenis, make sure
to provide adequate ventilation around the cabinet,
The cooling system of the FT-800 must be free to draw
cool air in at the bottom rear of the transceiver, and to
expel warm air out of the upper rear panel. Do not
place the transceiver on top of ancther heat-generat-
ing device such as a linear amplifier, and do not place
equipment, books or papers on top of the transceiver.
Place the transceiver on a hard, flat surface. Avoid
healing vents and window locations that could expose
lhe transceiver to excessive direct sunlight, especially
in hot climates.

In addition to the above, it you choose to separate
the front sub-panel and mount the transceiver body in
a remote location, choose both mounting locations
carefully. If mounting the main body in the trunk of a
vehicle, ensure a slable flat surface capable ol sup-
porting the weight of the transceiver is available for the
mounting bracket. Do not mount the transceiver into
fliberboard, plastic or other matenals sometime used in
automotive construction. Find a location that permits
mounting the bracket bolts through rigid sheet metal,
such as the transmission hump or trunk structural
support members. The front sub-panel is lightweight,
and can be mounted almost anywhere on the dash-
board, but as stated before, avoid areas where it might
be exposed to direct heat and sunflight.

Grounding

For protection from shock and proper performance,
connect the GND terminal on the rear panel to a good
earth ground, using a heavy braided cable of the
shortest length possible. Warning!! Do not use gas
line for station grounding!. All other station equipment
should be connected to the same grounding cable, as
close together as practical. If you use a computer with
ar near the FT-200, you may need to experiment with
grounding of both the transceiver and the computer to
suppress computer noise in the receiver.

Adjusting the Front Panel Angle

If your installation places the FT-900 much below
eye level, you may want to prop up the front. Awire bail
on the bottom of the FT-900 can be folded down for
this purpose.

Antenna Considerations

Any antenna connecled to the FT-900 should have
a coaxial feedline with 50-() impedance, and include a
well-grounded lightning arrestor. The internal ATU-2
and external FC-B00 antenna tuners are capable of
matching antennas with an SWR of up to 3:1 or more
on the amateur bands to the transmitter. Nevertheless,
eptimum performance for both reception and trans-
mission will generally result with an antenna designed
lo provide a 50-0} unbalanced resistive load at the
operating frequency. An antenna that is not resonant
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at the operating frequency may present too high an
SWR for proper matching with the antenna tuner, in
which case the antenna should be readjusted, or a
wide-range manual antenna tuner should be used. If
the tuner is unable to bring the SWR down to an
acceptable level, attempting to transmit will result in an
automatic reduction in power output and increased
losses in the feedline. Operation under such condi-
tions can waste power and cause TV, RFl and RF
feedback: it is better to install another antenna de-
signed for that band. Also, if your antenna has a
balanced feedpoint and you use a balanced feedline,
install a balun transformer between the feedline and
the transceiver’s antenna jack.

Mobile Power Connection

A fused (20-A) DC power cable for mobile installa-
tion is supplied with the transceiver. Please note the
Caution at the beginning of this chapter before con-
necting power. Plan to connect the DC cable directly
to the vehicle battery, rather than to the ignition or
accessaory circuitry. Houte the cable as far away from
ignition cables as possible, and then cut off any extra
cable (from the battery end) to minimize vaoltage drop
losses. If the cable is not long enough, use #12 AWG
stranded, insulated wire to extend it, but no more than
is necessary. Use the following procedure to connect
the cable:

] Before connecting the cable, measure the voltage
across the battery terminals with the engine run-
ning fast enough to show a charge. If above 15
volts, the automobile voltage regulator must be
adjusted to reduce the charging voltage before
proceading.

T With the radio end of the cable unconnected, con-
nect the RED cable lead to the POSITIVE battery
terminal, and the BLACK lead to the NEGATIVE
terminal. Make sure the battery terminal connec-
tions are tight, and remember to check them peri-
odically for signs of loosening or corrosion.

) Make sure the POWER switch on the transceiver
is off, and plug the DC cable into the 6-pin molex
jack on the rear panel.

Caution!

in mobile installations, check to ensure that the
transceiver POWER switch is off whenever start-
ing or stopping the engine, to avoid damage from
switching transients.

Mobile Mounting

The optional MMB-20 Mobile Mounting Bracket
allows quick insertion and removal of the transceiver
from the vehicle. Complete instructions are provided
with the bracket, which can be mounted above or
below the transceiver.

Remote Mounting

The front sub-panel can be separated and the main
unit and mounted remotely with the optional YSK-300
Separation Kit. Operation and mounting instructions
are provided with the YSK-800.

Mobile Antenna Installation

Please review the Antenna Considerations on the
previous page, as they apply equally to base and
mobile antennas., Use the internal ATU-2 antenna
tuner whenever possible in mobile installations, where
the short antenna elements have very narrow band-
width. Make sure that the shield of the antenna coax
is firmly grounded to the car body at the antenna
feedpoint if using a base-loaded vertical,

Interconnection of Accessories

The diagrams en the next page show interconnec-
tions of external accessories. If you have any ques-
tions on these accessories or connecting devices not
shown, contact your dealer for advice.

Memory Backup

The BACKUP switch inside the hole at the front
center of the bottomn panel is turned on at the factory,
allowing VFO and memory data to be retained while
power is off, Backup current is miniscule, so it is not
necessary 1o turn the BACKUP switch off except for
leng-term storage of the transceiver.

After about five years the transceiver may fail to
retain memones (although operation will be otherwise
unaffected), and the lithium battery should be re-
placed. Ask your dealer for replacement of the battery,
or for instructions on how to do so yourself,

OFF
s2001
ON

el ey e SR IO T, ErL - 5 O o O N ) T O Y i "1

BACKLUP INT. SPKR
Switch Switch
OMN s—» OFF OFF &= ON

Switch Locations in Bottom Cover
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Station Installation

Connecting External Accessories
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Station Installation Connector Pinouts
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Station Installation

Connecting a Linear Amplifier

For alllinear amplifiers, connect the ALC output from the linear to the EXT ALC jack on the rear of the transceiver.
After making the RF and t/r switching connections described below, you will probably need to adjust the ALC
output level of the linear so that it is not overdriven by the FT-900. Your linear’s manual should describe how
to do this.

If using an FL-7000 with the FT-900, use optional cable CT-11 to provide automatic band selection for the linear,
as well as QSK t/r switching control. If using another QSK linear, and if it can be switched with less than 100
mA of DC voltage below 15 V, you can connect the the t/r switch line for the linear to pin 2 of the BAND DATA
jack, and the linear’s exciter-enable output to pin 8 of the BAND DATA jack. This line must be held high (+5 to
15 V) to inhibit transmission until the linear is ready for excitation by the FT-900. If your QSK linear requires
more than 100 mA or uses more than 15 V for t/r relay switching, you will have to provide a suitable external
interface transistor, controlled by pin 2.

The FT-900 provides the TX GND jack on the rear panel, connected to an internal relay, for non-QSK t/r
switching of linear amplifiers that use AC voltage, or DC voltage above 15 V, or require more than 100 mA for
t/r switching. This relay is disabled at the factory to avoid the click sound when the transceiver is used alone
or with a QSK linear. To enable the relay for non-QSK linears that exceed the above t/r switching requirements,
you will need move switch S2001, located in the large hole near the rear center of the bottom cover, to its
forward position (see the photo on page 9). Turn the FT-900 on its side or upside down and use a thin, sharp
object to move the switch. Then connect the center contact of the TX GND jack to the positive line to your linear,
and the outer contact to the negative line or the linear’s chassis ground (if there is no separate negative line).

With the relay enabled, the FT-900 can support non-QSK linear t/r switching voltage up to 125 VAC @ 200 mA,
or DC voltage up to 220 V @ 300 mA, or closed-circuit current up to 2 A with DC voltage up to 30 V. Use the
TX GND jack after setting S2001 to the forward (on) position. Do not attempt QSK operation with a linear if its
switching requires the relay enabled.

Caution!

The FT-900 is designed for use with the FL-7000 when QSK operation with a linear amplifier is required, and
with the internal t/r relay enabled for non-QSK operation with all other amplifiers. Using pins 2 and 8 of the
BAND DATA jack for other amplifiers will not work unless the control line signals are carefully matched, and
damage may result otherwise. Your warranty does not cover damage resulting from improper connections to
this jack, so if you are unsure, use the TX GND jack and operate non-QSK only.

S$2001
D2 D2064 &
S 185270 0 C2012 C2014 D2003
0.047 4 0.047 1 1SS270  RL2001
&- & )

1 1 -
BAND DATA
®2®
® @ @
@ @

TX GND

+13Vv

Linear Amp T/R Switching in the FT-900
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Power-Up Customization & Button Combination Settings

By pressing and holding certain buttons while switching on the FT-800, you can make many settings to customize
features to your particular requirements, and perform several troubleshooting functions, Some important settings
can also be selected by holding the FAST button while pressing certain other bultens, These are described in the
tables below. Default settings are in ffalics. To return the setting below to their default, simply repeat the power +

button sequence.

e ——

Hold this

Power-Up Functions button & Comments
turn on 1] I '
Panel Button Beeper Enable/Disable NOTCH Frass 3 DUMon 10586 0
ot the beeper is enabled.
Display BFQ Offset or Carrier YDOWN BFO Offset adds 700 Hz to displayed
Frequency in CW mode | CW frequency. Affects display only.
Enableldisable 10-Hz frequency :
digit at right end of display _‘Lflp PG sy OnY: -
e SRS ENBAn Speraecn FAST FAST is displayed when active,
~ teggle on-off, ar momentary )
. : Shift is displayed. Use tuning knob or
Adjust Hepeater Shift (0 to 500 kHz, 100 kHz de- FM ¥DOWN/AUP buttons to change

faulf). Press FM again after setting.

System Reset - clears all memories and
returns settings to their factory default.

in 1-kHz steps.

AUP + YDOWN

VFOs and Memory 1 default
to ?.{JQI}_MHE LSE.

Scan Resume Mode: Resumes scanning after
5-sec pause, or only after squeich closes.

closes before scannfn_g resumes.

Select Lock Mode: Tuning knob only,
or tuning knob & front panel buttons

Displayhide Memory Channel
display during VFO operation.

Displaythide clarifier receiver offset

Enable/Disable Meter Peak-Hold Feature

There is always a pause after squelch

“Lock” displayed when buttons are
locked, MOX and POWER cannot be

ViM

LOCK
] _ locked.

v Hides memory channel display when

- M :
~ operating from a VFO.
CLAR |

S & PO segments held on peak signal

METER

level (tx or rx) for 1-second.

Default setting is off.
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Station Installation

FAST Button Combinations Hold Fﬁfr.:::ttan-:and Comments
Set Beeper Audio Fregquency (300 Hepeating double beep sounds
to 3000 Hz, 880 defaull). Press NOTCH and beep frequency displayed in
NOTCH again when done. Hz while adjusting. |
: Speed range adjustable t
i1 RN SAsG it v N _from 1 - 200 msec.(10 defaull)
Main tuning knob step selection: AM toggle 2.5-, 5 or 10-Hz steps

Speech Processor IF Offset Adjust
(-300~4+500 Hz). Must be in an

Offset affects both USB & LSB.
Manitor your signal in an external
receiver while adjusting.

Displays tone frequency in Hz. Use
the tuning knob or YDOWN/UP A
buttons to select.

Affects only memoaory scanning.
“SCAN" no longer displayed for
selected memory when activated.

toggle 2.5-, 5- or 10-Hz steps

Use tuning knob or YDOWN/UP A
buttons to toggle ‘:;u':P'ﬂn’ar
SEF g E,

gelect 400 - 1000 Hz (700 Hz default)

SSE mode. Press PROC again PROC
when done.
Display/Select CTCSS Tone Fre-
quency {from standard tones, de- EM
fault 88.5 Hz). Press FM again
~_when done.
Toggle Current Memory to be
skipped when Memory Scanning Vim
(skip/no-skip) = h
CLAR control tuning step selection CLAR
Lock main unit keys when front panel LOCK
is separated for remote mounting
Change GW_{-Z.*;‘fﬁe_t & Sidetone o ATT
Toggle internal keyer CW weighting IPO
Reverse CW Sideband cw

Use the YDOWN/UP A buttons or

tuning knob to select. “aa"= 1:1:4.5,
or “aF F"=1:1:3 (default),

Select USB (default) or LSB
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Operation

Getting Started Tutorial

While reading this chapter, refer to the fold-out
photos of the panels for the locations and functions of
the controls and jacks.

Before plugging in the transceiver the first time:
v Make sure your supply voltage is correct.
v’ Ensure a proper ground connection.

v Connect an antenna as described in the Instal-
fation chapter.

Then preset the following controls:

MOX & VOX switches: off (m);

MIC GAIN, RF PWR and SQL.: all cow (minimumy);
PROC, NB, IPO, ATT: all off;

AF: 10 o'clock:

SHIFT and NOTCH: 12 o'clock.

Connect your microphone and/or CW key or pad-
dles, then press the POWER switch. The display
should light up. If not, recheck all connections. At the
left side of the panel, if the green LEDs in any of the
PROC, NB, ATT or IPO buttons are on, press to turn
them off.

Take a moment to study the LCD, the FT-900
combines frequency, operational settings and a multi-
function meter into one easy-to-read display. You
should see "VFO-A" or "VFO-B" at the left, with the
operating frequency in large digits in the center (if you
don't see a VFO indicator, press the V/IM button near
the top nght). At the nght side of the display is a small
2-digit memory channel number (& ¢ by default).

VFO-A

Use the YDOWN and UP A buttons {to the right of
the tuning knob) to select a band for which your an-
tenna is designed. These buttons have different fune-
tions:

1 By default (the ham stepping mode), when receiv-
ing on a VFO, these step from one ham band to
another. Changing bands stores the current fre-
quency automatically, so that YDOWN/UPA al-
ways return you to the frequency last used on each
band (if it is inside the 500-kHz range of the ham
band). The 10-meter band has two 1-MHz ham
bands.

1 If the HAM/GEN button has been pressed (to acti-
vate GENeral coverage tuning mode), "TE0" ap-
pears in the upper left of the display, and the
YDOWN/UPA buttons step in 100-kHz incre-

Amateur Bands

Meter Band Frequency Range (MHz)
160 | 1.800-~2000

80 |  3.500 ~4.000

40 7.000 ~ 7.500

30 | 10,000 ~ 10.500

20 14.000 ~ 14.500

17 18.000 ~ 18.500

15 21.000 ~ 21.500
12 | 24.500 ~25.000

10° . 28.000 ~ 29.700

(in two 1-MHz segments} |

ments (or 1-MHz if FAST tuning is activated, as
described later).

Example: say you're tuned to 7.000 MHz, and want to
change to 21.200 MHz.

71 First check to see if the "TEE1" appears in the
display, and if it does, press the HAM/GEN button.
Then press the UP A button 4 times to change to
the last-used fI"EE]LIEr"IE"_.I' on the 15-meter band.

1 Now you can use the tuning knab to tune to 21.200.
However, if the current frequency is more than 100
kHz away, you can save some cranking: press
HAM/GEN again so that E=Ell appears, and press
the YDOWN/UPA buttons, as needed, to get
within 100 kHz. Then use the tuning knob. When
you want to change bands again, remember to
press HAM/GEN so that E=E1 disappears.

Press the mode button (to the left of the tuning
knob) corresponding to the mode you wish to operate.
For now, we suggest an S5B mode: USB for amateur
bands above 10 MHz, or LSB otherwise. Indicators at
the top of the display confirm your selection.

Adjust the AF control for comfortable volume on
signals or noise in the loudspeaker or headphones.
Tune around the band a bit with the tuning knob to get
the feel of it {if you want to adjust the torque, see page
24}, For faster tuning steps, press the FAST button at
the lower left side of the knob, to enable the “[FXE"
indicator on the display.

pE" Fast tuning normally requires holding this button
while tuning, but if you hold it while switching the
FT-500 on, the button becomes a foggle-type
(press-on/press-off).

Hiding the 10-Hz Frequency Digit
If you prefer to have the 10-Hz digit hidden on the
frequency display, you can turn it off by helding the
UPA button while switching on the transceiver.
Tuning steps are not affected. Repeal the process
to return the 10-Hz digit display.

S o s e e et e ey O St e, B R e e s 5 e | LB N ™9 5 ™ = B RAET 35— —E — o md oo
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Operation

If your microphone has UP and DWN buttons, you
can use them o tune in the same steps as the luning
knob. Also, the FST button on the microphone dupli-
cales the FAST button on the front panel.

Using the Keypad for Direct Band
Selection & Frequency Entry

The 10-digit front panel keypad permits the follow-
ing operation:

() Instant amateur band selection
03 Direct numeric frequency entry

L} An "instant-recall® programmable general cov-
erage band

f — — -

2R R R el
| |

L ‘ 3 L= 2-‘ L J}:“_i___ _‘_.’i—l\_\_ﬁ foly Al

L 4

3

(R -

FT-900 Instant Band Recall &
Direct Entry Keypad

To select an amateur band at any time, simply
press the numeric key corresponding to the desired
band (notice the label at the upper left of each key).
The lower band limit for each amateur band is pre-pro-
grammed for the corresponding button.

“1 For example, if you are operating on 18 MHz and
want 1o quickly QSY to 160 meters (without having
o press the YDOWNUPA butions five times),
simply touch the ™ 1) key.

[ You can also enter frequencies directly, and save a
lot of time cranking the tuning knob and toggling the
FAST button. Let's say you're at the low end of 10
meters (28.035 MHz, for example), and want to
QSY up to 28.600 MHz to check in on a net. You
can get there quickly by pressing:

v 1) - M2 - g - Mg ()

First pressing ENT causes the frequency display (o
clear except for the bottom segments and the two
decimal points. Al this point you can enter all digits of
the frequency. After the last digit, the receiver will QSY
automatically. Or you can enter just the first few digits
then press ENT momentaniy (< 4 sec.), in which case
zero replaces the remaining digits.

Note: For frequencies below 10 MHz, you can
either enter a leading 0, or else enter a decimal point
{press the lﬂt] button) after the MHz digit. For frequen-
cies below 1 MHz, enter two leading zeros, or enter the
decimal paint first.

() Ex. Enter the frequency of your favorite AM broad-
casl station on 648 kHz. There are two ways you
can do this:

Selecting Tuning Step Size

Tuning speed using the dial knob or micro-
phone UP/DWN keys depends on the de-
fault tuning step size lor each operating
‘mode, and if the FAST tuning function (but-
ton) is engaged.

You can select 2.5-, 5-(default) or 10-Hz
tuning steps by holding the FAST button and
then pressing AM, the frequency display
clears and shows the selected tuning steps.
Ratate the tuning knob or use the trant panel
YDOWN/UP A buttons to select the desired
size, then press AM again to return to nor-
mal. Note: while tuning increments as small
as 2.5 Hz are possible, maximum display
resolution is 10-Hz.

For digital modes, 2.5- and 5.0-Hz steps
offer a slower tuning rate and finer resolution
for tuning Packel, PACTOR, AMTOR and
RTTY. Pressing the FAST button increases

the default tuning rate (@8 appears in the

display). Possible combinations are:
- AM [ FM l USB/LSB/CW
Momal 100 Hz 4 2.5/5/10 Hz
| Fast | 1kHz | 100Hz |
Clanfier | 2.5/5/10-Hz steps, +8.99 kHz range

Similarly, CLAR tuning sleps can also be
selecled. Hold the FAST button and then
press CLAR. Selecl \he desired step size,
then press CLAR again to finish. Maximum
receiver offset available from the clarifier is
+9.99 kHz, regardless of step size.

E&Ej‘_ﬂ—rﬁf_fﬂ -—;f‘_ﬂ--& ["_.i] —+ !,“_'ﬂ —1@
ar
v BN)— Pg g g - "4 - [“g - (1),

With keypad frequency entry, operation not only
immediately shifts to the newly entered frequency, but
the entry is also automatically written into the front
VFO for that amateur band. Non-amateur frequencies
are written into the GEN register (covered next).

The S8 key at the bottom right is used to store
and sefect a "general purpose” band. While numeric
keys 1-0 are pre-programmed with amateur bands,
any frequency (amateur or general coverage) can be
recalled from the GEN band. You might want to pro-
gram the the bottom edge of the AM broadecast band
(540 kHz) for example, if you enjoy listening to music,
sports or news.
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Operation

Meter Functions

The FT-900 incorporates a multi-function digital
bargraph meter with “peak-hold™ segments for receive
signal strength and transmitter power output 1o aid in
tuning and adjustments. This feature is off by default,
and is activated by holding the METER button de-
pressed while turning the transceiver on.

5 & PO range
\
1= 3ehe7 a9 4+ 0 +
PE:} lllllll!llll IIIIIIIIIIIII=:II IEPdB
] 10 EE- E{I 1Dﬂ 1'51.']W
II-IIlll‘lllllll!lllllllllllllll
S5WhR 1.0 LS 2.0 2.0 50 O

t

I
ALC or SWR range

e e — —

FT-900 Multi-Display Meter

Three meter display combinations can be toggled
by pressing the METER button:

1. RX S-Units & TX Power Output
2. RX S-Units, TX Power Output & ALC range
3. RX S-Units, TX Power Output & SWR

In receive, the bargraph segments respond to rela-
tive signal strength (in S-units) of stations. The “peak-
hold™ circuitry keeps the rightmost segment on for a
delay of 1 second, indicating maximum signal
strength. This effect is useful in tuning stations with
rapidly varying signal strength, and simplifies tuning
AM broadeast stations,

Pressing LOCK normally only disables the tuning
knob (it still turns, but does not tune). To have the
Lﬂmmmmmmmm
wmmm IEE!‘EHi BK-IN),

General Coverage Reception

You may have noticed that you can tune outside
the amateur bands in either the GEN or HAM tuning
modes. However, the transmitter only operates inside
the 500-kHz segments containing the amateur bands.
It you try to transmit out of band, the TRANSMIT LED
still turns red, but there is no RF power output.

Also, the ham band recall system ignores such
frequencies. If you select a ham band and then tune
outside the band, the non-ham frequency will be lost
when you change bands. When you retum to the
original band you will find that it has reveried to the
(ham-band) frequency it was on when that band was
previously selected.

Don’t let this worry you: any displayed frequency
can always be stored in a memory (as described on
page 26) so you can recall it quickly later. Once you
become familiar with the memories, you will find this
convenient: each memory can be tuned just like a pair
of VFOs, and stored again without having to go
through the VFOs. In addition to the above, general
coverage reception provides all the features available
on ham frequencies,

_ Popular Shortwave Broadcast Bands |
Meter Freq. Meter Freq.
Band | (MHz) Band (MHz)
LW | .150-285 | 31 | 935-990
MW | .520-1625 25 | 11.55-12.05
120 2.30-2.50 22 13.60-13.90
9 | 320-340 | 19 | 15.10-15.70
75 3.90-4.00 16 17.55-17.90 |
60 | 4.75~5.20 18.90-19.30
49 | 585-620 | 13 | 21.45-21.85
41 7.10-7.50 11 25.67-26.10

Dealing with Interference

The FT-900 includes special features to suppress
the many types of interfference that may be encoun-
tered on the HF bands. Using these controls effec-
tively requires familiarity with the types of interference
and the subtle effects of some controls. Therefare the
lollowing information should be considered only as
general guidelines for typical situations, and as a start-
ing paint for your own experimentation.

The controls are described in the order that you
would usually adjust them after changing bands. An
exception to this is if strong pulse noise is present,
such as from man-made intedference, in which case
you may need 1o activate the noise blanker (described
on the next page) before making other adjustments.

h

page 17

——
o
%
=
€3




Operation

Front End Selections:
RF Amp (IPO) & AT Tenuation

A constant-gain, parallel FET HF amplifier receiver
front end provides high sensitivity to weak signals.
This amplifier is active whenever the IPO {Intercept
Point Optimization) button is OFF, and bypassed
when it is on. Additionally, a 12-dB attenuator in front
of the RF amplifier can be activated by the ATT button.

When looking for weak signals on a quiet band you
will want maximum sensitivity, so the IPO and ATT
buttons should both be switched off. This situation is
typical during quiet times on frequencies above 20
MHz, and when using a small antenna on other bands.

If you notice intermodulation from strong signals on
other frequencies, turn on the IPO function to bypass
the RF amplifier. Sensitivity is reduced slightly, but
intermodulation immunity increases.

Even with the IPO function on, very strong signals
can still overload the mixer. So if you still notice inter-
modulation, or if the signals you want to listen to are
very strong, vou can press the ATT button, This re-
duces the strength of all signals (and noise) by 12 dB,
and can make reception more comfortable, important
especially in long Q50s.

AGC Selection
(Automatic Gain Control)

When tuning around the band looking for signals,
the AGC-F button is usually best kept on (that is,
depressed - ), 50 receiver gain recovers quickly after
funing past strong signals, Once you have a signal
tuned in, unless it is very weak, you probably will find
reception more comiortable with it off { M slow AGC).

NB Setting (Noise Blanker)

This circuit can blank both wide and narrow pulses,
and can sometimes also reduce the level of static
crashes from electrical storms. The NB button acti-
vates the blanker, and the LED remains lit while it is
on. If you hear pulse noise, press the NB button so that
it ights. If the blanker seems to distort the signal you're
listening to, leave it off,

10-Hz Tuning in AM & FM Modes

When changing modes from SSB or CW to AM or
FM, operation initially remains on the same fre-
quency, even if it is not a multiple of 100 Hz (the
default tuning step in AM/FM modes).

As soon as you attempt to tune, the operating
frequency jumps up or down to the nearest whole
100-Hz step. However, the clarifier can be set to
use 10-Hz steps in all modes, so if you need 10-Hz
resolution in AM or FM made, activate the clarifier
(for a more detailed explanation, see page 25).

IF Shift Adjustment
(not used in AM & FM modes)

Once you have tuned in a signal you are going to
listen to for a while, if you hear interfference from
nearby frequencies, use the SHIFT control to sup-
press the interference. Turning the SHIFT control left
ar right from center shifts the center frequency lower
ar higher, as depicted here.

Desired
S Signal
|
1
l e
Bondposs Drasired signol
FENTICING 3
EEM now folls the shiffed band-
catsicla the shilted aladsH
bandpsass,

[— F —

Bondooss

IF SHIFT Adjustment

You may want to press the LOCK button before
adjusting the SHIFT control, as accidentally retuning
would invalidate your setting (particularly in narrow-
bandwidth CW). When ready to retune to a new fre-
quency, press LOCK again to release it, and return the
SHIFT control to its normal position (centered).

AM & CW Narrow IF filters

Pressing the AM mode button once (when switch-
ing from ancther mode) selects the default 100-Hz
tuning steps and the B-kHz AM wide bandwidth. This
gives the highest fidelity, and is best on strong AM
signals (and particularly music). For weaker AM sig-
nals, or where adjacent channel interference is pre-
sent, the narrower 2.8-kHz IF bandwidth offers a
compromise between interference rejection and fidel-
ity. This can be selected by pressing the AM mode
button a second time (%l appears at the top of the
display).

For even better reception of AM signals under
these conditions, you can switch to S5B (whichever
sideband gives the clearest reception). Along with the
choice of the best sideband, you gain several benefits
of the IF SHIFT control. After selecting LSE or USB,
you need to zero beat the carrier to avoid distortion:
turn the SHIFT control (outer collar) all the way clock-
wise for LSB or counterclockwise for USB, fine tune
until the signal is steady, then return the SHIFT control
to center (or for best audio and interference suppres-
sion).

Pressing the CW mode button once when switch-
ing from another mode selects the standard 2.6-kHz
IF bandwidth also used for SSB. If you have either the
250-Hz or 500-Hz narrow IF filter installed, pressing
the CW button again selects the narrow filter, and
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X" appears at the top of the display. The 2.6-kiHz
bandwidth is often convenient to give a “wide view”
when tuning around, but once you find a signal of
interest and center it in the passband, the narrow
selection is much better. The next section on transmis-
sion gives more details of CW operation,

IF Notch Filter (not used in FM mode)

Aller tuning in a desired signal and adjusting the IF
shift, if you hear heterodyne interference, activate the
IF notch filler by pressing the NOTCH button and
adjusting the control with the same name to null the
hetercdyne. Note that il the interfering heterodyne is
more than about 1.2 kHz away from the center of the
passband, the notch filter may be unable to null it. Try
switching the notch filter off and readjusting the SHIFT
so that the heterodyne is outside the passbhand.

Heterodyne

B Desired
« 1, Signal

«— |F Bandpass —
=1.2 kHz #1.2 kKHz

IF Notch Filter Adjustment

Adjusting Beeper Pitch

You can change the pilch of the beep that
sounds when a front-panel button is pressed
by holding the FAST button while pressing the
NOTCH button/LED. The display shows the
present beep frequency in Hz, while a double-
beep annunciator repeats. Rotate the tuning
knob to select a comfortable pitch from 300-
3000 Hz (in 10-Hz steps), then press the
NOTCH button/LED once again,

Note: Be careful not to confuse this adjustment
with the BFO offset and CW sidetone pitch
setting, as explained later on page 23.

Beeper volume is independant of the fromt
panel AF gain setting, but is adjusted using a
timpol accessible via a hole at the rear left
side panel of the transceiver. See the explana-
tion and photograph in the box on page 22

XF-110S SSB Crystal Filter Option

The optional XF-110S crystal IF filter can be
installed in place of the 2.6-kHz ceramic IF
filter, to enhance SSB and AM narrow recep-
tion. While both filters have approximately the
same shape factor and bandwidth, the crystal
fiter provides a flatter passband, giving re-
cever audio a more natural sound, and also
deeper attenuation for better immunity to inter-
ference Irom nearby signals.

Typical plots of the two fillers are supernm-
posed below for comparison. Ask your dealer
for the XF-110S option if you don't have it.
Installation is descrbed starting on page 37.
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Transmitting

The FT-900 can transmit within the 500-kHz seg-
ments of the HF amateur bands above 1.8 MHz, and
from 28 to 30 MHz. When tuned between 1.5 and 1.8
MHz, the tuner will not function, and when tuned to any
other (general coverage) frequency, the transmitter is
disabled. Still, you should restrict your transmissions
to those frequencies authorized by your license, and
for which your antenna is designed.

Attempting to transmit out of band still causes the
red TRANSMIT LED above the tuning knob to hight,
but nothing is transmitted. The transmiiter is also tem-
porarly inhibited when stopping scanning (descrnbed
later), as pressing the PTT switch while scanning just
causes the scanner (o stop,

When you transmit on an amateur band, the FT-
900 senses reflected power at the antenna jack. If an
impedance mismatch causes oo much reflected
power, the transmitter shuts down, and “ ap-
pears near the bottom right comer of the display.
Although this should prevent damage to the trans-
ceiver, we still recommend that you not transmit with-
out having a proper antenna connected to the antenna
jack.

Automatic Antenna Matching

The internal ATU-2 or external FC-800 automatic
antenna tuner makes even lirst-time transmitter setup
very simple. After using it once on a band, it recalls
previous settings from memory (the tuner has 31 of its
own) during reception, whenever you tune to the same
part of the band again, When using the tuner the first
time on an antenna, we recommend you set the RF
PWR control to around the 9-o'clock position (or 12-
o'clock above 24.5 MHz), to minimize possible inter-
ference to others and to minimize stress on the tuner,
feedline and antenna (in case there is a high SWR). All
you have to do beforehand is ensure your transmil
frequency is clear of other signals. If you want 1o
monitor the tuner's action, press the METER button
twice until the SWR bargraph display appears. If
is displayed to the left of the frequency, press the
SPLIT button to disable split operation for now,

After making sure you are on a valid transmitting
frequency, and that the channel is clear of other sig-
nals, press and hold the TUNER button for 12 second.
The “TMIEY" and TIAM" indicators appear on the dis-
play, indicating the automatic tuner is activated and
tuning, and the TRANSMIT LED tums red for up to
thirty seconds while the luner seeks the proper match-
ing settings. BF power is automatically reduced to 50
walts during the tuning process.

If monitoring SWRH on the meter, you should see the
lunar stop at the lowest SWR. When the indica-
tion disappears, you may transmit (assuming the (I
indicator didn’t come on).

The indicator remains on (unless you press
the TUNER butlon momentarly to swilch the tuner

off). If the tuner found a maich, the HEN indicator will
occasionally flash when you change frequency (while
receiving), as the main microprocessor reports the
frequency change to the tuner coprocessor (reception
is unaffected), The tuner coprocessor compares the
current frequency with its memaories, and resets itself
to the new range if it has any previously stored settings
for that range. However, when you first connect a new
antenna, the tuner does not have the correct settings
stored in these memories, so you need to “train” the
tuner, by pressing the TUNER button whenever you
change to a new frequency range (for this antenna).

e Remember, TUNER button action is twolold:

) pressing the button momentarly (< 'z sec.)
toggles the ATU on (in-line) or off (bypassed).

() holding the button for 4 sec. or longer brings
the tuner in-line and seeks a tuning match.

SSB Transmission

To transmit in LSB or USB mode:

[ Make sure the appropriate mode indicator at the
top of the dsiplay is lit, and press the METER
button so the ALC reference bar appears below the
power output-meter segments. The meter now
shows automatic level control voltage when you
transmit. This is negative feedback to the transmit-
ter amplifiers that prevents overdriving the finals
(higher ALC indicates greater reduction of RF am-
plification}.

3 If this is the first time you are transmitting SSB with
the FT-900, presel the MIC GAIN control to about
12 o'clock, the RF PWR control fully clockwise, and
make sure the VOX s off (ML),

1 Caonfirm that the display shows the frequency you
want to transmit on.

[ Listen carefully on the frequency 1o make sure you
will not interfere with any other stations. Then, if
you have an automatic antenna tuner option, press
and hold TUNER o match the antenna.

O After disappears from the display, press the
PTT (push-to-talk) switch on your microphone, and
give your callsign (to identify your transmission) or
make your call. You should see the meter seg-
ments fluctuate as you speak.

Note: Adjusting the MIC GAIN control for proper ALC
indication on the meter requires the SWR be below
1.5:1. Otherwise the ALC meter may behave errati-
cally.
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~1 To find the optimum setting of the MIC GAIN con-
trol for your microphone, begin with it fully counter-
clockwise (minimum), and adjust it while the RF
PWR control is fully clockwise. Speak into the
microphone (at a normal level) and adjust it so that
the meter segments stay within the solid band on
the ALC scale dunng voice peaks. This will nor-
mally be about the 10-o'clock position with the
MH-3148).

[ You can adjust the RF PWR control for less output
power if desired, as indicated on the meter scale.
Use the lowest power output possible to maintain
refiable communications — not only as a courtesy
to other stations, but to minimize power consump-
tion and the possibility of causing RFl and TVI, and
to maximize the life of the equipment.

Microphone Tone Selection

Befaore setting up the speech processor, set the
selector switch on your microphone for the desired
audio characteristic. The higher-numbered setting(s)
suppress low frequencies.

AF Speech Processor

After properly setting the MIC GAIN contral at full
power and selecting the microphone tone charac-
teristic, you can activate the speech processor to
increase the average power of your signal. The RF
PWRH setting does not affect speech processor adjust-
ment.

1 Press the METER button so that the ALC sub-dis-
play appears, and the PROC button just below and
to the right of it, so that the LED in the button lights.
MNow speak into the microphone and adjust the MIC
GAIN control slightly, if necessary, so the bargraph
segments stay within the sclid band on the ALC
scale,

1 The COMP control on the rear panel (the shaft
nearest the antenna jack) sets the degree of com-
pression. This control is preset to the 12-o'clock
position at the factory, which provides about 10 dB
of speech compression with an average voice
pitch. Setting it for more compression can seriously
distort your signal, so it should only be adjusted if
you have some means of monitoring the transmit-
ter. You can do this with an external receiver, if you
have one, or by having another station give you
signal reports as you adjust it,

1 If you adjust the COMP control, recheck your MIC
GAIN control setting as described above.

VOX (Voice-Actuated T/R Switching)

In VOX operation, your voice causes transmit/re-
ceive switching merely by speaking into the micro-
phone, without having to press the PTT. For the VOX
circuit to operate properly, three controls on the rear
panel must be set to match your microphane and the
acoustic environment of your station. Once sel, these
trimmers should not require readjustment unless you
change your microphone or station location.

IF Processor Frequency Shift

The frequency-shifted processor in the FT-900 lets
you shift the IF passband {and hence the RF
passband as well) of your transmitted signal in the
S5B mode, to customize your signal for your own
voice characteristics.

To display the current transmitter offset, hold the
FAST button and press PROC. The display
changes to 3 frequency digits indicating the current
offset in kHz. While this is displayed, the offset can
be set between —0.30 (-300 Hz) and 0.50 (+500
Hz) A minus sign indicates the offset is closer to the
carrier (low-frequency speech audio emphasized).
You can transmit during the display and adjust-
ment. When done, press PROC again to return the
display to normal.

Of course you can adjust the offset by trial-and-er-
ror on the air, but it is better if you have a separate
receiver in which you can hear the effect yourself.
Otherwise, we recommend starting with +0.10
(+100 Hz) offset initially, to add some “crispness”
to your processed speech.

OFFSET OFFSET
+ - — — ==

LSB | luse
CARRIER PASSEAND CARRIER
POINT POINT

"1 First set the receiver for normal volume on a clear
channel, and preset the VOX GAIN control (near-
est the power jack on the rear panel) fully counter-
clockwise. Also preset the ANTI-TRIP and DELAY
controls (next ta the VOX GAIN) to mid-range.

(7] Set the RF PWR control fully counterclockwise (to
avoid creating interference while setting the VOX
controls), then press the VOX switch near the lower
left comer of the front panel to activate VOX [ e=).

1 Without pressing the PTT switch, speak continu-
ously into the microphone while slowly advancing
the VOX GAIN control clockwise (as viewed from
the rear), just until your voice keys the transmitter.

1 Speak intermittently into the microphone, and note
the “hang time" between the moment you stop
speaking and when the receiver is reactivated. This
period should be just long enough so that the Tx
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stays keyed belween words, but switches to re-
ceive dunng pauses. Adjust the DELAY control, if
necessary. for a comfortable hang time.

E& Note: the DELAY setting also controls hang lime
for CW semi-break-in operation, covered next.

The ANTE-TRIP control probably needs no adjust-
ment, but if receiver audio from the loudspeaker trips
the transmitter with the microphone in its normal oper-
ating position, adjust the ANTI-TRIP control more
clockwise (as viewed from the rear), On the other
hand, it VOX keying seems sluggish ar unstable when
you speak into the microphone, try a more counter-
clockwise setting.

Note: it VOX operation is found to be unstable when
the RF PWR setting is increased, RF feedback from
the antenna or feedline may be getting back into the
transmitter. Be sure that your antenna s properly
maiched, and that your antenna or feedline is not
radiating near the transceiver.

Sidetone & Beeper Volume

The CW sidetone and front panel beeper volume
5 adjusted by the trimmer accessible through a
hole on the left side-panel of the unit. Set the AF
cantrol for normal volume on a received signal or
noise, then use a small screwdriver to adjust the
timmer either while closing your key or while
pressing a button (unless you have disabled the
beeper). This volume setting is independent of the
receiver volume.

CW Transmission

There are several types of CW transmission avail-
able with the FT-900. All require, of course, that you
have a CW key or paddies connected to the KEY jack
on the rear panel (with a 3-contact plug only - see the
drawings beiow). There are no critical adjustments for
the transmitter: you just use the RF PWR control to set
your output power. You may also wish to set the
sidetone volume, as described in the box at the left.

Straight Key Operation

1 With the CW mode selected, press the VOX button
to tum on the VOX circuit, which in CW mode
provides automatic transmitter activation when you
close the key. For now, make sure the KEYER &
BK-IN switches are off (m). This is the correct
set-up for semi-break-in CW operation.

~1 To transmit, simply press the straight key and ad-
just the RF PWR for the desired output level. Note
that if you select less than maximum power output
and press the METER button, the meter reading
will deflect beyond the ALC zone, This is perfectly
normal, and does not degrade your signal.

[ Courtesy of the VOX circuilry, you are now using
semi-break-in CW, in which the transmitter remains
keyed except during pauses in your sending. You
can set the “*hang time” during which the transmitter
remains on after you stop sending, by adjusting the
DELAY control on the rear panel, This is the same
control used in VOX operation, and will affect VOX
swilching 100, so you may need 1o choose a com-
promise setting.

3 For full break-in (QSK) operation, simply press in
the BK-IN button. T/R tumaround time is now im-
proved and the receiver is active between each dot
and dash. This is useful to listen for QRM or other
calling stations while engaged in a QS0 or calling
CQ.

CW Straight Key or Paddle Connections
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Using the Internal Electronic Keyer

The FT-900 incorporates a built-in, full-featured
internal iambic keyer. You will need to connect keyer
paddles to the KEY jack to use the keyer (see previous
page).

(J Once you have set up CW transmission as just

described, you can activate the keyer by pressing
the KEYER button, so the LED above comes on.

(J Now squeeze the paddles, and adjust the SPEED
control just to the left for the desired speed.

With the KEYER switch depressed, dot:dash
weighting is 1:3. If you prefer 1:4.5 weighting, hold
FAST, then press IPO. The display now shows the
weighting selection (on/off). Rotate the tuning knob so
that “c” is displayed, then press IPO again. The
keyer works for both semi- and full break-in keying, as
described in the previous section.

15 For both straight-key or keyer CW operation,
either the VOX or BK-IN key must be depressed
for the transmitter to be activated via the rear-
panel KEY jack. You can leave them off however,
to use the built-in keyer and sidetone for code
practice only.

=" Note: Sidetone volume is adjusted using the trim-
pot at the rear of the left-side panel. To adjust the
pitch, see below (CW BFO Offset).

Using an External Keyer

If you are using an external electronic keyer, you
need to wire the 3-contact plug for the rear-panel KEY
jack as shown in the example for straight-key opera-
tion (the external keyer now provides the dot-dash
keying and weighting functions). Semi- and full-break
in operation and settings still apply.

CW BFO Offset (“ Pitch”)

The receiver BFO offset can be varied from
400~1000 Hz (700 Hz default). CW signals tuned for
a pitch corresponding to this offset will be centered in
the receiver IF passband. This setting is also reflected
in the displayed frequency offset for CW mode (you
will notice this when switching to CW from another
mode). If you are using a multi-mode TNC or CW
decoder, you will want to set the BFO offset to match
that recommended for your model (some units use an
800-Hz pitch for optimum CW decoding, check in the
documentation provided with your unit). Note that the
sidetone pitch (the beep heard when using a straight
key or paddle) also tracks the BFO offset pitch.

(J To change the CW offset and sidetone pitch, hold
the FAST button while pressing ATT to display the
current offset (pitch) setting.

O Next, use the main tuning knob or VDOWN/UPA
buttons to select the desired offset, then press ATT
once again to save the entry and return the display
to normal.

1= Operating Hint -“CW Spotting” You can use the
sidetone monitor as a “spot tone” to center CW
signals in the receiver pass-band:

O First turn off the VOX and BK-IN switches (unde-
pressed position — M) so that the transmitter will
not be activated for now.

O Press the key or paddles so that sidetone audio
can be heard imposed over the station you are
trying to tune(you may want to take the KEYER
off-line to hear a constant tone instead of repeating
dits /dahs).

O Next, slowly tune the VFO until the station’s pitch
matches that of the sidetone. His signal is now
centered in your passband, and your TNC or de-
coder should now give you the best copy.

Turn on the KEYER and VOX or BK IN switches
again and give the station a call, if you want. With the
signal centered you can now insert a narrow band-
width filter (optional) without having to retune.

Reverse CW Sideband

When you switch modes between CW and USB,
you may notice that the frequency of the received
signal stays the same (even though the panel fre-
quency display may change slightly). Also notice that
in both CW and USB, the pitch of a received signal
decreases as you increase the dial frequency.

However, switching to LSB from CW normally re-
quires retuning the desired signal. This can be espe-
cially inconvenient if you enjoy working the lower HF
bands (40 meters and below) where LSB mode is
used.

To eliminate the need for retuning in this situation,
the receiver CW carrier oscillator injection can be
switched to the high side (same as used for LSB
mode):

O Hold the FAST button while pressing CW. The
display appears as below, indicating the sideband

wl I

carrier injection side (“L{” for upper, “L ” for lower).

1
-0
=3

!
L

-
l-
-’

(J Next rotate the main tuning knob to select the
reverse sideband ( ./ ). When using the “reverse”
sideband for CW reception, you can freely switch
between LSB and CW after tuning a desired station
without having to re-tune. Note that in LSB and CW
modes the received signal pitch now increases with
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dial frequency (a good way to confirm you are using
the reverse sideband).

71 To return the receiver to the default (upper) side-
band for CW reception, repeat the key sequence
(hold the FAST button while pressing CW).

= Operating Hint - An additional benefit from this
feature is QBM rejection. If you have interference
on a CW station that the IF Shift control is ineffec-
tive on, try switching to the "reverse” sideband,
retuning the signal, and then try the IF Shift again.

AM Transmission

Transmitter output power in the AM mode is auto-
matically limited to 25 watts (carrier), and attempting
to adjust it for a higher level will have no effect. After
setting the power level, you may you need to adjust the
MIC GAIN control to aveid overmodulating, This set-
ting will be lower than the optimum SSB setting.

[} The speech processor can be used in the AM
mode, but for now, make sure the PROC button is
off, so as not to confuse adjustments.

] With the AM mode selected, press the PTT and
rotate the RF PWR control for the desired power
level ([remember transmitter power output is limited
to 25 watts in the AM mode).

~1 While speaking into the microphone adjust the MIC
GAIN control just to the point where the PO meter
indication begins to jump by 2 or 3 segments. Do
not set the MIC GAIN control further clockwise, or
your signal will be distorted.

[ Reduce the RF PWR control, as necessary, for the
desired output level.

see [F Processor Frequency Shift in the box on
p.21 to setting the speech processor for AM.

FM Transmission

For FM transmission, the only control to be con-
cerned with is RF PWR. Microphone gain for FM is
preset internally and normally needs no adjustment
after leaving the factory. Adjust the RF PWR contral for
the desired output while transmitting. To avoid over-
heating, if you need full power, keep your transmis-
sions to three minutes or less, with the same time for
reception.

Repeater Operation

The FT-800 includes several features specifically
intended for repeater operation on 29-MHz FM.

To locate these repeaters, you can ask around the
calling channel (29.6 MHz), or you may want 1o load a
block of memory channels (page 27) with 20-kHz

If the tuning knob is too tight or too loose for your
preference, and if you have a 2-mm hexagonal
driver, you can adjust the torque.

1 Pull the knurled rubber ring off of the tuning
knob.

1 Locate the hole in the edge of the tuning
knob, and use the 2-mm hexagonal driver to
loosen the setscrew accessible through the
hole, just enocugh to allow the knob to be
pulled off the shaft.

[ Turn the exposed shaft tension spring counter-
clockwise to loosen the torque, or clockwise to
tighten.

) Replace the knob, tighten the setscrew, and
replace the rubber ring.
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frequency multiples from 29.62 to 29.68 MHz (and FM
mode, of course). Then set the squelch so that the
receiver is silent on a clear channel, and press the
microphone UP/DWN buttons to scan the memaories,

When you find a repeater, press the FM button
once for "= RPT" shift (to transmit below your receiving
frequency). Pressing it again will select "+ RPT" shift,
but this is not commonly used above 29.6 MHz, Press
it once more to return to simplex.

Try a quick |D transmission to ensure you have the
shift right (by default, the FT-900 automatically trans-
mits a low-level 88.5-Hz subaudible tone during FM
repeater fransmissions, to access repeaters that re-
quire it).

After making contact through the repeater, you can
store the frequency, mode, repeater shift and CTCSS
encoder settings in memaory for later recall.

If the repeaters you usually access have an offset
other than the standard 100 kHz, you can adjust the
FT-900 offset by turning it off and then back on while
holding the FM button. This displays the offset, which
can be set between 0 and 500 kHz using the tuning
knob. Press FM once more when done.

Also, if yvour usual repeaters require a CTCSS tone
other than B8.5 Hz* (default), you can display and
select another tone by holding the FAST button while
pressing FM, turning the tuning knob, and pressing FM
again (to accept). The tone you select applies only to
the current VFO, but can be stored in memory. The
available tone frequencies are listed balow.

' CTCSS Tone Encoder Frequencies

670 | 1035 [1318] 1679 2181
71.9 | 1072 | 1365 | 1738 2257

| 770 | 1109

141.3 | 179.9 | 2336
| 825 | 1148 | 1462 1862 | 2418
885" | 118.8 | 1514 | 192.8 | 250.3
948 | 1230 1567 2035
| 100.0 | 127.3 | 1622 | 210.7

Clarifier (Receiver Offset Tuning)

The CLAR button/LED and rotary control below the
YDOWN/UP A buttons allow you to offset the receiv-
ing frequency from that originally displayed {and used
for transmission) by up to £9.99 kHz in 2.5-, 5.0-(de-
fault), or 10-Hz steps.

Perform the following steps, if you like, to familiarize
yourself with the clarifier controls:

[ Press the CLAR button and notice the frequency
display. If any clarifier offset has been tuned before,
the frequency display shifts accordingly. Turn the
CLAR knob and notice that the frequency display
changes. Now press the CLAR button again sev-
eral times: the operating frequency returns to its
criginal setting when the clarifier is off, and adds

Optional Clarifier Display

Normally, pressing the CLAR button/LED and ro-
tating the control causes the displayed frequency
to change and reflect the “clarified” frequency.

If you would prefer the display to remain on the
carrer frequency, regardless of the clarifier offset,
press and hold the CLAR button while turning on
the transceiver. Clarifier operation remains as be-
fore, but the frequency display remains un-
changed as you adjust the offset with the rotary
contraol,

the offset (to the receive frequency only) when the
clarifier is on.

1 With the clarifier on, press the PTT switch and
notice that the transmit frequency remains the
same as the original (that is, non-offset) frequency
display.

See the table and information in the box on page
16 (Selecting Tuning Step Size) to adjust clarifier tun-
ing step size.

After you finish your conversation, remember to
press the CLAR button/LED again to turn off the
clarifier. You also might want to clear the offset (by
“zeroing” the CLAR knob) before turning it off,

Remember! The FT-900 actually has an inde-
pendent clanfier for each VFQO, on every band, plus
two on each of the 100 memaories. This means that
each clarifier offset setting is unique, and is stored so
that when you change VYFOs, bands or memory chan-
nels, it is active when you return to that VFO, band or
memory again.

= Operating Hint - Use the clanfier when you are in
contact with a station whose transmitter drifts (or
perhaps you were not both precisely tuned to the
same frequency when you started). You dont
want to change your transmitting frequency, as
that would force them to retune — you just want to
adjust your receiver. To do this, you can press the
CLAR button/LED to activate the clanfier, and
carefully retune their signal with the CLAR knob.

VFO B & Split Frequency Operation

As already mentioned, VFO B works exactly like
VFO A, although each is totally independent of the
other. You can use VFO B as a general-purpose “in-
stant recall” memory. VFO B has twao important pur-
poses;

(3 To double memaory storage capacity (described
in the next section),

3 It facilitates split-frequency operation {receiving
on one VFO, and tranamitting on the other).

The special case of split-frequency FM repeater
operation uses some features of its own, as previously
described. Also, it the diference in transmit and re-

page 25

—




Operation

[ELCH

ceive frequencies is less than 10 kHz, using the clari-
fier function is likely to be the easiest approach,

Use the A/B and SPLIT buttons to set up the two
VFOs. A short explanation of each button function is
as follows:

) The A/B button toggles operation between the
two VFOs, without affecting the contents of
either. When receiving on a memaory, it toggles
front and rear halves,

() Pressing and holding the A/B button (=% sec.)
“equalizes” VFO A & B, or the front and rear
memory halves (covered later) if receiving on a
memory (i.e. the contents of the currently se-
lected VFO are written into the other VFO.

() SPLIT toggles the “hidden™ VFO (or memoary)
for transmission.

For split operation, first load the VFOs with the
desired transmil and receive frequencies and modes.
Sel your mode and frequency for transmission, then
press A/B and set your mode and frequency for recep-
tion. You can use the A/B button to check your transmit
frequency while receiving ({to avoid transmitting un-
necessarily).

Once the two VFOs are set up, just press the
SPLIT button. " HMl" appears at the upper left edge
of the display, and when you transmit, the display
frequency shifts to the other VFO (and mode indicator,
if different), The contents of both VFOs can be stored
in a memory for future operation with the same fre-
quency pair, as described next.

Memory Features

The 100 memories consist of ninety reqular memo-
nes, labeled 01 through 20, and ten special pro-
grammed limit memaories, labeled P1 through PO (see
the box at the top of the next column). Each store a
pair of frequencies and modes, plus wide/narrow IF
salections (for CW and AM modes), clarifier on/off and
offset settings, plus split frequency status. When you
recall a memory, one set of these operating parame-
lers is displayed, and the other set is hidden. For
brevity, we will refer to the displayed set of parameters
as the front half of the memory, and the hidden set as
the rear half.

VFO & Memaory Structure

The front and rear memory halves are toggled by
pressing A/B, just as you can toggle the A/B VFQOs
when operating on a VFO (although the display gives
no indication of which half is which, as it does with the
VFOs). Like VFO operation, you can operate split with
the two halves, receiving on the front and transmitting
on the rear; and you can freely lune and change the
made or clarifier settings of whichever half is displayed
while receiving. You can also copy a pair of settings
from one memory to another. In fact, you can do nearly
anything with the two halves of a memaory that you can
with the A/B VFOs, except lor a few differences in
tuning steps, scanning (only the front halves can be
scanned) and the special PMS memoaries (P1-P0),
described later.

The VIM, V=M and M= V buttons are used to
control various memaory operations, as follows:

) VM toggles between memaory or VFO opera-
tion. Either VFO-A or VFO-B, or MEM is dis-
played to the left of the frequency to indicate the
current selection (see the box at the upper right
on the next page). If a displayed memory has
been retuned, pressing VIM once returns the
display to the original memory contents, and
pressing it again retumns to the last -used VFO.

(2 Ve M When receiving on a VFO or retuned
memiory, holding this for %4 second writes the
current operating data to the currently selected
memory. Two beeps sound, and any previous
data in memory is overwritten.

(2 M= V copies the pair of frequencies stored in
a memory into the VFOs (by pressing it for 1%
second). This is described in the next section on
memory storage and recall.

Panel & Microphone DOWN/UP Button Functions

Front Panel

MODE

| Microphone

VFO-A or VFO-B

YDOWN/UPA buttons

HAM Mode: Band Stepping
GEN Made: 100 kHz/1 MHz steps

UP/DWN butions

Dugplicates main tuning knob
tor VFO tuning & scanning

. Memory channel stepping
_MEM Memary channel s-tapp:ng and memary scanning
M-TUNE HAM Mode: Band Stepping Duplicates main tuning knob
g GEN Mode: 100 kHz/1 MHz steps for Memory Tuning
PMS same as VFO-A or VFO-B | same as VFO-A or VFO-B
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Memory Storage

You can store the contents of one or both VFOs 1o
the selected memory channel (front and rear halves)
indicated by small numbers at the night of the display.
For example, to store only the displayed VFO, just
press and hold the Ve M button for 1% second (2
beeps scund). Operation stays on the displayed VFO,
however, the front half of the memory now contains
your entry (press V/M to display the memory and
confirm your entry). Note that the other VFO is not
copiedin this particular example, and the rear memaory
half holds any previous entry (or the default 7.000.00
MHz if not programmed before) as shown below.

oy (Ch. 1D
VFO-B Nolel! ol
Pock 1420000 | whan veit, | Freq7.00000
s hlocier B e &dooa: LB
PROC: On COpEsd oo, Th oo PR OHF
AIT: Off rrprrry feoll selolne ATT- O
E:;:A'?. oA rjwﬁm contents | CLAR O
o B g
[om shaman) aic.
freq 14037 50| & | 10172 see)
o A4 - Fre:14.07.50
PROC: O PROC: Of
I: = ATT: O
NOTCH: On MOTCH: On
etc, ste,

Copying VFO A to Memory 15 (Front Half)

Let's try an example of storing only the currently
displayed frequency into the front half of a memory.

Ex: store 14.037.50 MHz from VFO-A into memory
15.

3 First press V/M, if needed, so that “VFO-A" appears
at the left. Select the desired mode, then tune for
ME31SC MHz .

) Next press the V= M button momentiarily so that
"M CK” blinks above the memaory channel display,
and within 3 seconds, press the YDOWN or UPA
button until * /5" (the memory number to store)
appears at the right. If nothing was stored there
before, the frequency display will be blank.

C) Now hold the V= M button for Y4-second (two
beeps sound), To confirm the memory was stored,
press VIM to display the memony.

With the newly-entered memory displayed, you can
now copy VFO-B to the rear memory half if desired:

[J Press A/B to display the rear memory half, then
return to VFO-A by pressing V/M.

By default, the current memory channel selection
is displayed next to the operating frequency on the
LCD during both VFO and memory operation.

'-ﬁmmpmmmmmmw
mwamw __._’j___: . held

Frequency Display Modes

VFO display with 10-Hz digit activaled (page 15).

a7 JY
0y IS

B 1 35728 +20 +40 +80cdB

Press VIM 1o switch to MEM mode. MEM mode display
of memory 15 with same frequency:

. ‘ / CwW SCAN
AATIOICT 37 o

Turn the tuning knob or press the mic. UP/DWN but-
tons to switch to M-TUNE mode:

mtune & B0 _ 0L 0.t | i_cH

8 18 -8:7-9-4+20 +40 +00dB
M-TUNE maode display of retuned memory 15. Press
V/M once o cancel changes and revert to MEM mode,
and press VIM again to return to VFO mode.

1 Next, press A/B to display VFO-B. With the rear
memory half and VFO-B now aligned correctly,
press Ve M for % sec. as before. This copies
VFO-B into the rear half of the memory.

Aligning and copying each VFO to memory one-at-a-
time is a straightforward approach, however, there is
an easier and faster method that copies VFO-A and
VFO-B into both memory halves simultaneously.

) After setting up both VFOs as desired, simply press
the SPLIT button ("ERNA" displayed) before holding
V= M. This copies both VFOs into both halves of
a selected memory (along with split operation) as
shown below. You can later lurn off the split setting
in the selected memory (halves) by pressing
SPLIT.

Sot up Dosh VEOs. then """""“"’HI:‘:““’
Frescy: |14 200 00 Fraxy: 14.200.00|
Modke: LSH l.rfuqm;l.m
ﬁﬂl On PROC: Off
1: Ol
CLAR: CLAR
o'e
Muwmory Cn, 18
VFC-A it
Frﬂ'lg 14.037 .50 03T ED
Moda: CW
PROC: GH PROIC: CIf
AT Off — AT O
MRUHCH: On NOTOH: On
ate, e

Using SPLIT to copy both YFOs to bath Memory halves
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Checking Memory Contents

Before storing or recalling a memory, you will usu-
ally want to check its contents. If you are operating on
a VFO, you can of course just press V/M to recall the
last-used memory, but this has disadvantages: any
current operation is interrupted as your frequency
changes, the antenna tuner re-tunes (if installed), and
you'll have to press V/M again to get back to the VFO.
Also, this will not work if you are operating on a retuned
memory: you will lose any changed settings entirely!
So, the FT-900 offers a way to dispiay the (front)
contents of memories without affecting current VFO
(or retuned memory) operation, and requiring only one
key press. We call it memory checking, and you al-
ready did it in the preceding example.

Momentarily pressing either Ve M or M » V acti-
vates memory checking. As you saw above, “M CK”
blinks near the top right of the display as the frequency
and mode indicators change to show the contents of
the last-selected memory. If you touch nothing else,
the display reverts to your current operating parame-
ters automatically after 3 seconds. By pressing the
front panel YDOWN or UPA buttons before the 3
seconds expires, you can select for display the front
half of each of the 100 memories. Pressing these
buttons restarts the 3-second timer, so as long as you
are changing channels, memory checking mode per-
sists.

While checking memories, the memory number
shows at the right end of the display. Also, when you
select a vacant memory, the mode indicators and
frequency display go blank (except the decimals).

5" Note: When checking memories, both vacant and
filled memories are displayed. If you would like to
skip over vacant memories, press the FAST but-
ton before memory checking.

Still, memory checking does not show you every-
thing you've stored; it only shows the visible front half
of the memory. To display the frequency, mode and
clarifier settings stored from the other VFO you have
to recall the memory and press the A/B button. So,
when storing memories with the intention of using both
halves (front and rear), it is a good idea to have them
related in some way so that you can recognize both
later when only the contents of the front half appear.

Memory Recall & Operation

To recall data stored in a memory for operation, you
can either copy it into the VFOs, or you can switch
operation from the VFOs to the memories. Since you
can freely tune any memory, copying it to the VFOs
only gives you the advantage of VFO-A or VFO-B
display indication.

Holding M» V for 1% sec. copies the current mem-
ory channel data into the VFOs. Pressing it only mo-
mentarily shows you the contents of the memory,
without overwriting the VFO data. Otherwise, when
you press and hold this button, you lose the previous

contents of both VFOs, and if you were receiving on a
VFO, operation shifis to the frequency and mode cop-
ied from the memory (and now in the VFO).

In most situations it may be more convenient sim-
ply to switch operation from the VFO to the memory,
by pressing the V/M button. This method allows you to
leave any settings in the VFOs undisturbed, so you
can instantly recall them just by pressing V/M again.

When actually operating on a memory (if you ha-
ven't retuned it), “MEM” is displayed at the left (instead
of “VFO-A” or “VFO-B”), and you can press the
VYDOWN/UPA buttons on the panel (or the micro-
phone buttons) to select any previously stored mem-
ory for operation. You cannot activate memory
checking or copy the recalled memory directly to an-
other memory, as the function of the V= M button
changes as described later under Memory Blanking.

However, there is an easy way to get this button to
work the same as it does on the VFOs, and to regain
the memory checking feature: if you change fre-
quency, mode or clarifier settings, or if you press and
hold A/B to switch front and back halves, “MEM” on the
display is replaced with “M TUNE”. In this memory
tuning mode, the functions of several buttons differ
from the ordinary memory recall mode: the YDOWN
or UPA buttons select ham bands or 100-kHz steps
(as when operating on the VFOs), the microphone
buttons duplicate the tuning knob functions instead of
the front panel YDOWN/UPA buttons, and the V/IM
button cancels any changes to the memory and re-
turns you to the memory recall mode (“MEM” displayed
again), instead of switching to the VFOs.

The memory tuning mode makes operation on
memories 1 to 90 just as flexible as the VFOs (memo-
ries P1 ~ PO have special additional features, de-
scribed later). If you want to save changes to a
memory channel, use the same procedure you use to
store the VFOs to memory: Press V » M momentarily
and use the YDOWN/UP A buttons to select another
memory (if desired), or just hold V» M for 14-second
until the double beep sounds (to overwrite the current
memory with the retuned data). The labeling of the V
» M button is somewhat deceptive here: the VFO
settings, which are hidden at this point, are not in-
volved in this operation at all, since those of the re-
called memory have taken their place.

As mentioned above, to cancel any changes you
have made to a recalled memory, press V/M once
(“MEM” is displayed again), and press it again if you
want to return to the VFOs. The display changes are
summarized on the previous page.

Split operation can be enabled and stored in a
memory, in which case the rear half of the memory is
used for transmission. Similarly, pressing the A/B but-
ton while receiving on a memory switches operation
between the front and rear halves of the memory
(don’t forget both of these functions also activate
memory tuning).
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Scanning Features

After you have programmed several memories,
you can scan them later to check for activity on those
frequencies. The 100 memones in the FT-900 offer
some choices regarding how they are scanned, and,
after the following brief description, you can decide
how to tailor scanning for your operating needs.

When receiving on a recalled memory (with “MEM"
displayed), you can scan the front halves of all stored
memornes. Just hold the microphone DWN or UP
button for ¥4 second to start. If you want scanning o
pause on signals, you must first adjust the SQL control
to silence the receiver (green BUSY LED off) on a
clear channel. Scanning pauses on any channel hav-
ing a signal strong enough to open the squelch, and
the two decimal points in the frequency display blink.
You may need to readjust the SQL control to prevent
scanning from stopping on only background noise.

To stop scanning press the PTT switch (no trans-
mission will occur), or a microphone button again.
When scanning, keep in mind that the IPO and ATT
buttons also affect the squelch threshold by changing
receiver front-end sensitivity.

Scan Resume Mode

By default, with the SQL control adjusted to silence
the receiver, scanning resumes soon after the signal
disappears (carner-drop resume). Alternatively, you
can also have scanning resume automatically after 5
seconds, whether the signal remains or not (lime-de-
lay resume). To toggle these scan-resume modes, tum
off the transceiver, then turn it on again while holding
the V/M button. See the table below for a comparison
of these two scanning modes.

Memory Scan Skip

Once you have stored many memories, you prob-
ably won't want to scan every one of them. You can
disable some of them from being scanned (see be-
low). To do this, recall the memory 1o be skipped, and
hold the FAST button below the left side of the tuning
knob (or the FST button on the microphone) while
pressing VIM momentarily. "SCAN" disappears above
the memory number at the right, If you have disabled
a memory to be skipped, and later want to enable it
again, just repeat the FAST + V/IM procedure.

Memory “Masking”

After storing many memories, you may wanl 1o
completely hide some from normal operation, to simp-
lify selection of the others. To mask a displayed mem-
ory. while "MEM™ is displayed at the left of the
frequency, press and hold the Ve M button for V%-
second until the double beep sounds. But be careful:
if you do this instead while "M TUNE" is displayed —
that is, after retuning the memory, the retuned data will
overwrite the original memory data, but it will not be
masked. So, if you have retuned the memaory and don't
want to save the changes, cancel them first by press-
ing VIM once, and then hold V == M for -sec,

l Sip Sk
Ch 1 Ch 2 . Ch 3 Hl Lﬂhl
(rminmony wacied
{enied”™ mermsony for Scon Sido)

Memory Channel Scanning
in the FT-900

Mode ~ w/SQL control "closed" (BUSY LED off) w/SQL "open” (BUSY LEDon) |
Scans selected memories for activity, pauses
when a carrier strong enough to open the . Decimal points blink and scanning does not
Carner-Drop | squelch is received. Decimal points blink while | continue - squelch must be adjusted to quiet
scanning pauses. Scanning rasumes five receiver for scanning 10 start again.
. seconds alter carrier drops. | ; -
Timed Same as above, except that scanning resumas ~ With the squelch open, scanning steps through
(5-sec. delay) alter 5 seconds, whether the carrier remains each selected memory channel, “sampling”
; y present or not. each for 5 seconds.

A Few Important Tips to Remember About Scanning!

e%  The SQL control setting is critical, if it is too “tight”, only extremely strong signals will force scanning to stop.
Too "loose” of a setting results in intermittent scanning, as the scanner “falses” on band noise, static or unreadable

signals,

e Check the ATT & IPO buttons to make sure they are not engaged, as these reduce receiver sensitivity and ul-
timately aftect what signals will be heard, and the relative squelch setting needed to hear tham.

ey Remember which memaories you have masked or selected for scan-skip, and re-enable them if desired,
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While a memory is masked, no frequency digits
appear (the two decimal points remain), and “SCAN”
disappears above the memory number at the right end
of the display, as shown below.

CW
MEM “—
N 1 _IcH
S 1 -3 -5-7-9-+20 +40 +60dB

Masked Memory Selected for Display

Masked memories are also skipped during mem-
ory scanning (see drawing on the previous page). As
long as you don’t overwrite a masked memory, you
can unmask it simply by repeating the same procedure
you used to mask it.

Band & Subband Scanning:
Subband Limit Memories P1 ~ PO

As you have probably already discovered, when
operating on a VFO or retuned memory, holding either
the DWN or UP button on the microphone for %
second starts scanning, and pressing one of these
buttons again stops it. By setting the SQL control so
that the receiver is just silenced on a clear frequency,
scanning will pause when it finds a signal, and resume
according to the scan-resume selection described ear-
lier under Memory Scanning.

You can also increase the scanning speed, by
pressing the FAST button while scanning (or toggling
it on, if you have set it to work that way — see bottom
of page 15 and also the next page -Adjusting VFO
Scanning Speed).

If you let scanning continue indefinitely, it will loop
around when it reaches 0 or 30 MHz, including the
entire range of receiver coverage. To limit scanning to
a particular frequency range, you will want to make
use of the programmable scanning limit (we call it
PMS) facility provided with these ten special-purpose
memories (P1 through PO).

To limit the tuning range to a particular subband,
store the edges of the range in the front and rear
halves of these memories. Then recall the desired
memory (tuning range) and activate memory tuning.
Tuning and scanning now loop around the ends of the
stored range, keeping operation inside the pro-
grammed subband.

. Sub-Band

18.068.00 Mrz] JUning & Scanning
Pl (onty | Limits” for Memorles 18'},‘}8'8203’""2

P1-PO

You can change modes and use the clarifier as
when retuning any other memory, but don’t bother to
press A/B to switch halves of the memory, or press the
VDOWN/UPA buttons: as soon as you try to tune
with the knob or microphone buttons, operation in-
stantly switches back to the subband. Also, if you
activate split transmit/receive, your transmit frequency
will be whatever you stored in the back half of the
memory you started on (P1~P0).

Example: Limit tuning & scanning to the 17-m band.

(J Press V/M once or twice, if necessary, to display
“VFO-A” at the left. Then tune to the low edge of the
17-m band: 18.068 MHz. Also select the mode you
expect to use most often (here, USB or CW).

(J Press A/B to select “VFO-B”, and tune to the high
edge of the 17-m band: 18.168 MHz. Again, select
a mode you expect to use (it does not need to be
the same).

(J Press V» M momentarily to activate memory
checking, and press the VDOWN/UP A buttons to
select memory P1. Then hold Ve M for 1% second
to write the contents of both VFOs into both mem-
ory halves of P1 (note that enabling SPLIT before-
hand or a two-step writing sequence is not needed
here to copy both halves, as with memories 1-90).

(O Press V/M to recall memory P1, and turn the tuning
knob (to activate memory tuning).

Tuning and scanning are now limited to the 18.068-
to 18.168-MHz range until you press M/V to return to
memory channel operations, V» M to copy the dis-
played frequency to a memory, or M» V to write the
displayed frequency to a VFO.

Copying between Memories

We previously learned the procedure for copying
one or both VFOs into memories. This same technique
can also be applied to copy from one memory to
another. Like VFOs, one or both halves of memories
can be selectively copied, however, there are a few
diffferent rules. For clarity, in the following explanation
we will refer to the memory whose contents are being
copied as the source memory and the memory being
copied to as the destination.

= Before copying between memories, remember
the following points:

O To copy from one memory to another (including
PMS memories), the source memory must have
Memory Tuning engaged. You can do this by
simply turning the tuning dial so that “M-TUNE”
replaces “MEM” in the display (and then tuning
back to the desired frequency).

O During memory operation, the V= M button
copies the contents from the source memory (or
memory pair) to a destination memory.

With these few things in mind, let’s try the example
at the top of the following page:

Ex. Copy both halves of memory 15 (used in the
example on page 27) to PMS memory P5.
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() Press VIM, if necessary, for memory recall opera-
tion ("MEM" displayed at the left), then press
YDOWN or UP A, and select memory 15 (note that
the source memory must contain data).

[J Also recall that we must activate memory tuning
before copying one memaory to another. Rotate the
tuning dial to activate the memory tune function
("MEM” is replaced by "M TUNE" in the display).

[1 Since we want to copy both the front and rear
halves to the destination memory, press SPLIT
now. MNext press Ve M momentarily to activate
memory checking, and use the WDOWN/UP A but-
ton to select memory P5.

T Hold V= M for V4 second to write memory 15 o
memory P5. That takes care of both memory
halves, and also shifts cperation to memory P5
with memory tuning activated.

MNow when you tune or scan, operation remains
within the limits of P5 (14.037.5- to 14.200.0-MHz

range).

Mermon Th,lb Memory ChPS
REAR REAR
Freq: 14,200.00 Freq: 14.200.00
Mode: USB e Mode: U383

PROC: On PROC: On
AlT: Off ATT: Off
CTIAFE: Cff CLAR; Off
etc, S Gl etc,
Mamory Ch,15 - Memories Memaory ChPs -
FROIMT FIRCNT
Freq: 14.037.50 Freg: 14,037 .50
Mada: CW Mode: CwW
PROC: Off v PROC: Off
ATT: Off AlT. Of
NOTCH: On NOTCH: On
afc, ete,
SPLIT Ve
Enable M TUNE, then press g [ ) 12 C
(1/2 sec.)

Optimizing PMS Memories

One way to optimize use of PMS memornes P1-P0
is to program the upper and lower limits of all 10
amateur bands into each memory pair (front and
rear). With this done, you can select, tune and
scan each PMS memory as you would a VFO for
each band. However, you now have the advantage
of always having the subband limits enabled and
never having to use the VFOs (except for storing
the band limits).

Adjusting VFO Scanning Speed

Although memory channel scanning speed re-
mains fixed, you can adjust the rate at which frequen-
cies are scanned in the VFO mode and also when
scanning a tuned memaory (“M TUNE"displayed).

Mote that this is different from selecting the tuning
step size (as described on page 16), and is done by
adjusting the scanning "dwell time” for each frequency
step, that 18, how Jlong the receiver remains on a
frequency before automatically tuning up or down to
the next channel step.

The dwell-time setting is adjustable from 1-200
milliseconds, with 1 ms. resulting in the fastest scan
rate, and 200 ms. being the slowest. To adjust this
setting hold the FAST button while pressing NB to
display the default dwell-time (10 ms.). Use the tuning
dial or YDOWN/UPA buttons to select the desired
time value, then press NB again to save the entry and
return to the frequency display.

You can observe the speed change by simply initi-
ating VFO scanning using the microphone UP/DWN
puttons. Try experimenting with different values until
you obtain the preferred scanning rate.,
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Digital Modes

The FT-900 offers a few special features for digital
modes, such as the DATA IN/OUT jack on the rear
panel, and a very fast transmit-to-receive turnaround
time. This provides good performance on 1200-baud
packet above 29 MHz. Unfortunately, optimum
AMTOR, RTTY and 300-baud packet operation is dif-
ficult, because the optional 500-Hz narraow CW filter is
not available for reception in the SSB modes needed
for AFSK transmission. You can keep operation simple
(and avoid the need for the 500-Hz CW filter option) by
using the LSB mode with its 2.4-kHz bandwidth for
bath transmission and reception, but the broad re-
ceiver IF bandwidth is not optimum for receiving nar-
row-shift AFSK. Alternatively, if you have the 500-Hz
CW filter installed, you can try using it for reception in
CW mode and transmitting in SSB; bul this requires
offsetting your transmit and receive frequencies,

Caution!
Although the FT-900 cooling system is designed to
'Mmrﬁiﬁmdwﬂammﬂ1mms
output, full key- output for long periods is not
recommended. When operating RTTY and FM,
and especially during hot or humid weather, we
recommend reducing power to preserve the life of
the components. In any case, during long trans-
missions, place your hand on the top occasionally
fo ensure that it's not getting too hot. The safest
_qmundahu:huppmmuannuiﬂuwﬂutn
less during long transmissions.

TU/TNC Interconnections

Connect your TU or TNC to the rear-panel DATA
INJOUT and PTT jacks, as shown below. The sche-
malic on the next page shows the relationships of the
transmitter audio inputs at the MIC, PATCH and DATA
IN/OUT jacks. Input impedance at the tip contact of the
DATA IN/OUT jack is about 3 ki), and peak input
voltage should be 20 to 40 mV, so you may need to
adjust the MIC GAIN control. Although it is possible to
inject TNC audio at the microphone jack, we recom-
mend using the DATA IN/OUT jack and disconnecting
the microphone during packet operation to avoid
transmitting shack noise on top of your signal.

Peak output voltage at the ring contact of the DATA
INJOUT jack is about 30 mV at 600 €2, so you may also
need 1o adjust the input level inside your TU or TNC.
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Before You Begin.....

The suggestions and descriptions concerning
packet TNC inlercennection and cperation are in-
tended to be general, and do not encompass all
aspects of the hardware, software and operating
technigues used in this highly popular mode.

There is a wide range of TNC units available on the
market. Audio data wiring, plugs, connectors and
operation often varies between manufacturers,
and in some cases between models of the same
company. While in some cases "plug-in and play”
operation is as simple as that, most TNC intercon-
nections and digital operation requires familianty
with your particular TNC and patience (you will
probably have to solder a few wires to make a
patch cable).

Before “diving in” to digital operation, we recom-
mend thoroughly reviewing the documentation
provided with your TNC and with the FT-200. Un-
derstanding the audio /O data flowpath between
transceiver and TNC as well as the connector
pin-out wiring is important. This will save you from
much of the headaches and frustration associated
with “hit-and-miss” cable patching and “trial-and-
error’ operating.

If you are uncertain, don't be afraid to ask for
assistance before you begin! Although your dealer
may not have connection data for every TNC on
the market, he can guide you to many amateur
clubs and user-groups that can be contacted for
assistance.

Transmitter Adjustment

Press the AGC button for fast AGC, and the SSB
mode button for LSB (normal shift). The display shows
the suppressed carrier frequency, so bear in mind that
your actual transmitted signal is offset below the dis-
play by the (audio) frequency of the AFSK tones gen-
erated by your TU.

Before transmitting the first time, preset the RF
PWR contral to about 12 o'clock, and unplug the
microphone. Select ALC level on the meter display
and then key the transmitter from your keyboard. Ad-
just the MIC GAIN control if necessary, for a level that
gives less than mid-scale indication on the meter. Now
you can adjust the RF PWR for the desired power
output.

Mote that for AMTOR and F1 packet operation, you
must have the VOX button off () for fast trans-
mit/receive turn-around.

Frequency Display & Tuning

As mentioned above, the transceiver displays the
suppressed carnier frequency, from which you must
subtract the audio frequency of your TU's or TNC's
AFSK tones to find the actual operating frequency. For
example, if your TNC uses 1600- and 1800-Hz tones,
you can subtract the difference (1700 Hz) from the
display to find the actual center frequency of your
transmitted signal. Also, you want to center your re-
ceiver audio passband at 1700 Hz, so yvou need to turn
the SHIFT control counterclockwise to about the 11-
o'clock position (the normal S5B passband is cen-
tered about 1500 Hz away from the carnier frequency).

Of course, if your TNC or TU uses higher-fre-
quency tones, you have to shift the passband further.

Example: You want to have a packet QS50 with a
station who has told you they will be on 141013 MHz
(sometimes called the old “14.103" according to the

Transmitter AF Input Relationships
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1700-Hz TAPR convention), and your TNC uses 2115-
{2315-Hz tones. What frequency should your display
show?

Unlike RTTY and AMTOR, which imply the mark
frequency when setting up skeds, packet frequencies
refer to the center of the two tones. With your modem,
the carner offset is in the middle between 2315 and
2115 Hz, or 2215 Hz. Soif you're using LSB mode, you
need to add this offsel to the specified QS0 frequency
to get your displayed frequency: 14,10130 + 0,.002215
(MHz) = 14,103515, which displays as either
14.103.51 or 14.103.52. On the other hand, if you're
using USB mode, you subtract the offset, and your
display shows 14.089.08 or 14.099.09,

Since tuning is very critical for F1 packet, selecting
2.5~ or 5-Hz tuning steps will provide the most precise
tumning. Also, you should enable display of the 10-Hz
digt, by holding the AUP button while switching the
transceiver on. Tune the transmitter and receiver
within 10 Hz of a signal to minimize repeats.

1200-Baud FM Packet

The equipment setup for 1200-baud FM packet
(above 29 MHz) 15 the same as for 300-baud packet.
There is no squelch status output from the FT-800,
however, so performance will be better on noisy chan-
nels if your TNC has PLL-type DCD. Tuning is much
less critical in this mode, requiring no special adjust-
ments.

To transmit FM packet, simply adjust the RF PWR
control for the desired power level.

Note: Computer-Generated RFI

When using a TNC connected to your transceiver,
or even having a PC located in the shack, the possibil-
ity exists that you may experience compuler-gener-
ated RFI (Radio Frequency Interference).

The CPU in a personal computer operates with a
crystal-controlled oscillator (clock) and timing circuits.
Commaon clock frequencies include 8, 12, 16, 20 and
25 MHz. In addition, high-speed digital data switching
uses square waves, which produce odd-order har-
monic frequencies.

Computer-generated HFl may appear at seem-
ingly random frequencies (usually right where a rare
DX station is calling CQ!) throughout the range of your
transceiver, and may sound like constant ticking or
buzzing that may change as you type or work within a
program. Severe RF| may have S-meter indications as
much greater than 5-9, making copy of voice signals
difficult and data signals virtually impossible.

Computer-generated RFI is usually a result of in-
adequate shielding of the PC's cabinet or 1/O and
peripheral connections. While computer equipment
may comply with RF emission approval standards, this
does not ensure that sensitive amateur radio receivers
will not experience BFI from the device.,

There are a few steps you can take to reduce or
ehminate computer-generated REl, The first step is to
ensure that only shielded cables are used for TNC-to-
transceiver connections, carefully check RF ground
connections and re-orient your station equipment in
relation to the computer. Try mowving your PC and

The DVS-2 is a digital recorder that can greatly
enhance DXing, voice contesting and net opera-
tions. The FT-200 has a special jack for connecting
the DVS-2 on the rear panel. It offers two inde-
pendent functions: recording received signals for
playback later in the loudspeaker/headphone, and
recording signals by the microphone for playback
during transmission. Operating details are provided
with the DVS-2, but here is an overview.

Receiver Recording

In this mode, the DVS-2 maintains a continuous
recording of the last 16 seconds of audio from the
receiver, This can be particularly helpful in picking
out callsigns during a pileup or net check in, as you
can replay the same recording with the push of a
button, as many times as you need, without having
to ask for re-transmissions.

Optional DVS-2 Digital Voice Recorder

Transmission Recording

This mode allows the DVS-2 to record either two
B-second segments or four 4-second segments of
audio from the microphone, such as contest ex-
changes, station IDs or net calls. Each can then be
played back, either in a monitor mode (without
transmission), or directly over the air. The 8- and
4-second segments share the same memory, SO
two 4-second segments can be combined into one
8-second segment. The digital memaory used in this
mode is independent from that used for receiver
recording.
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peripherals slightly and see if it has any affect on the
RFI, in some cases, this alone may be enough to
correct the problem.

If not, several additional steps to try include install-
ing AC line filters on the power cord(s) of the sus-
pected equipment and inserting decoupling ferrite
toroidal chokes on interconnecting patch/data cables
and smaller ferrite beads on single wires.

As a last resort, you can try installing additional
shielding within the PC case, using appropriate con-
ductive mesh/screening or conductive tape. Espe-
cially check RF “holes” where plastic is used for
cabinet front panels. For further information, consult
amateur radio reference guides and publications relat-
ing to RFI suppression techniques.

The removable front sub-panel of the FT-900 al-
lows increased flexibility when operating from an
automobile or boat. For remote mounting, you will
need the YSK-900 Separation Kit and MMB-20
Mounting Bracket. The Separation Kit includes a
6-meter length of interface cable with pre-assem-
bled connectors, quick-release mounting adaptor
and hardware. The YSK-900 mounting adaptor
installs on the rear of the FT-900 sub-panel and
provides a base for dashboard mounting (using
adhesive strips or screws). For adjustable mount-
ing, a gooseneck or ball-joint vise stand (pur-
chased separately) may be attached. Complete
mounting instructions are provided with the YSK-
900 Kit.

\.\" \. \VV P ]
AU S ¥

YSK-900 Separation Kit

YSK-900 Features and Speaker Audio Selection

IMPORTANT!

Internal/Sub-Panel speaker audio is selected us-
ing a switch accessible through a hole in the bot-
tom case cover (see below). From the factory, this
switch is set to the the ON position, and receiver
audio is normally available from the internal
speaker. Moving the switch to OFF disables the
internal speaker, and speaker audio is now avail-
able at the jack on the rear of the sub-panel. A
speaker can be plugged in here and then mounted
nearby for comfortable listening.

Remember to move the switch when separating or
re-installing the sub-panel or else your tranceover
may appear to have no audio output from the
internal speaker (audio is always available at the
rear-panel EXT SPKR jack when a plugis inserted
there, regardless of the speaker switch position).

[ ~®

A
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seanseanesaneanceonene

07 00 000

—F

INT. SPKR
. . Switch
Switch Location off «—> oON
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Installing Internal Accessories

This chapter describes installation of the internal
ophions available for the FT-900. The ATU-2 automatic
antenna tuner and the XF-110C or XF-110CN and
XF-1105 crystal filters are installed by removing only
the bottom cover, while installing the TCXO-3 master
oscillator requires removing first the bottorm cover and
then the top cover/heatsink. This chapter describes
the cover removal procedures first, followed by the
individual procedures for each option. Proper perform-
ance with these options depends on proper installa-
tion. If you are unsure of the procedures after reading
the following, please ask your Yaesu dealer for help,

Cover Removal
(1 Tum the transceiver off, and disconnect all cables.

] Place the set upside-down on the work surface with
the rear facing you, and remove the eight screws
affixing the bottom cover (Figure 1). Then lift the
bottom cover off.

If you are installing only the ATU-2, proceed directly
from here to the procedure on page 40.

) Disconnect the light-blue-banded coaxial cable
from J2026 near the rear of the exposed RF Unit
(L’ in Figure 2). If you are nol installing any crystal
filters, skip the next three steps.

(3 It installing crystal filters you will need to access the
solder side of the HF Unit. Unplug the yellow-
banded coaxial cable from J2024 near the rear
corner of the RF Unit (L2 in Figure 2).

3 Using a small sharp tool, gently pry up on either
side ol J2011, the while plastic nbbon cable sockel
near the rear left cormer of the RF Unit ((3) in Figure
2), about 2 mm (V4 inch), until the ribbon cable can
be removed (see Figure 3),

1 Remove the six screws indicated in Figure 2 (one
15 inside the large shield housing, accessible
through the hole near the corner).

3 If not installing the TCXO-3, the crystal filters can
now be installed as described on page 40. Other-
wise, continue with the following steps

TCX0-3 Enhanced-Stability
Crystal Oscillator Option

The 12-ppm TXCO-3 option can be installed as a
replacement for the standard £10-ppm crystal oscilla-
lor

) Place the transceiver topside-up, and remove the
four screws indicated in Figure 4.

~1 Now turn the transceiver onte its right side (as
viewed from the rear). Lift the rear of the lop
cover/heasink about 2 cm (<4 inch), then siide it
back slightly and begin to fold away the uppermost
side. Using care 1o unhook the coaxial cable that
was disconnected above from the RF Unit, fold the
two halves of the chassis apart until they lay fiat,
side by side.

BE
L]

Figure 2: RF Unit Location

Figure 3: Ribbon Cable Connector
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Fig. 4: Top Cover/Heatsink Removal

Figure 6: Local Unit Connectors and Screws
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[ Remove the four screws affixing the shield cover
over the Local Unit (Figure 5), then remove the
shield.

(1 To access the solder side of the Local Unit, first
remove the wire harness from its tie downs (paint
(Alin Figure 8). Then unplug the coax connector (B
in Figure 6) and the ribbon cable () in Figuer 6) by
gently prying up each side of the connector as
shown in Figure 3.

1 Remove the seven screws shown in Figure 6 (note
that cne is next to the DVS-2 jack on the rear
panel), and also remove the upper one of the two
screws on either side of the front panel (Figure 7)
and leosen the lower one {on each side), allowing
the front panel to be folded forward so that the
Local Unit can be lifted as shown in Figure 8 (next
page).

[ Referring to Figure 8, locate capacitor C1323 and
resistor R1361 on the board just behind the oscil-
lator housing. Cut the leads of these parts and
remove them.

~1 Straighten the leads on the TCXO-3 module, if
necessary. Then position it so that the trimmer hole
is criented as shown in Figure 9 (the label should
be upside-down when viewed from the rear), and
push the module leads through the board. Hold the
module snug against the board while soldering it in
place on the other side. Cut any excess lead
length.

“1 Replace the Local Unit board in the chassis, then
reinstall the wiring harness in its tie-downs, ensur-
ing no wires are pinched. Heconnect the cables
removed from the board, and replace the six
screws in the board and cne in the rear panel
{Figure &), and the two on each side of the front
panel (Fiqure 7).
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Figure 7: Front Panel Screws
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_J Again making sure no wires are pinched, replace
the Local Unit shield cover and its four screws
(Figure 5).

) Replace the top cover/heatsink by routing the light-
blue-banded cable around the rear left comer of
the chassis (as viewed from the rear), and then
after making sure no wires are pinched, replace the
tour screws shown in Figure 4,

=) Turn the set over, and, unless installing other op-
tions, reconnect the light-blue-banded cable to
J2026 and replace the bottom cover (bail towards
the front) and its eight screws.

Figure 8: Local Unit Components to Remove

Figure 9: TCX0-3 Orientation
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Optional IF Crystal Filters

The 500-Hz XF-110C or 250-Hz XF-110CN crystal
filters may be installed for CW narrow reception, and
the XF-110S 2.6-kHz crystal filter may be installed for
improved SSB and AM narrow receiver selectivity.

=l you haven't already, perform the first six steps
under Cover Removal at the stant of this chapter,

“1 Referring to Figure 10, determine the location of
the filter(s) you are installing (the XF-110C and
XF-110CN cannot both be installed, as they use
the same mounting location). If installing either
filter for CW narrow, remove the jumper plug.

71 Ifinstalling the XF-110S for SSB and AM narrow,re-
fer to Figure 11, lift the rear edge of the board and
carefully unsolder and remove the ceramic filter,
Straighten the new filters' leads, if necessary. Then
position each filter as indicated in the photos, and
push the filter leads through the board.

T3 Lift the rear edge of the board and solder each filter
lead on the solder side of the board while holding
the filter snug against the board. Then clip off any
excess leads. Check your solder joints carefully,
Heplace the board in the chassis, using care to
avold pinching any wires,

71 Replace the six screws removed from the RF Unit
(Fig.2), and replace the coaxial cables (1) and (2)
in Fig. 2): the yellow-banded cable goes in J2024,
and the light-blue-banded cable goes in J2026.

) Referring to Figure 3C, replace the ribbon cable
inta its connector, and press down firmly on both
sides of the socket while pressing the ribbon cable
into the socket. Confirm that it is firmly in place.

*1 Unless installing the ATU-2, replace the bottom
cover (bail towards the front) and its eight screws.

ATU-2 Iinternal Antenna Tuner

O1 If you haven't already, perform the first two steps
under Cover Removal at the start of this chapter.

(1 Locate the two unconnected coaxial cables and
three unused plastic connectors in the space on
the right side of the chassis (as viewed from the
rear).

[J Position the ATU-2 so that the tab with the two
mounting holes is toward the front of the trans-
ceiver, nearest the upward-facing bottom edge of
the front panel.

7 Connect the unused cables to the sockets on the
rear of the ATU-2. The green-banded coax goes to
J6502, the red-banded coax to JE6510, and the 4-,
5- and 6-pin connectors to J6504, J6505 and
J6506, respectively.

() Position the ATU-2 in the chassis, and mount it with
the three supplied screws. If you installed the
TCXO-3 but no crystal Tilters, replace the ight-blue-
banded coax into J2026 on the BF Unit,

[ Replace the bottom cover (with the bail towards the
front) and its eight screws.

Figure 10

Figure 11
SSEB Filter Location (replacing Ceramic Filter)

G GREEN- BANDED
RED-BANDED COAX
COAX

Figure 12: ATU-2 Connectors
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Figure 13: ATU-2 Mounting
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CAT System Computer Control

The CAT {(Computer Aided Transceiver) System in
the FT-800 provides control of frequency, VFO, mem-
ory and other settings using an external personal
computer. This allows multiple control operations to be
fully automated as single mouse click or keystroke
operations on the computer keyboard.

To use computer control of your transceiver, you
will need the optional FIF-232C Interface Box. This
device connects between the transceiver and com-
puter, and converts the digital signal levels for proper
data transfer. Each time a command instruction is
being received from the computer via the FIF-232C,
the "IEXA" indicator appears in the lower left comer of
the display, then turns off afterward. The cable con-
necting the transceiver to the FIF-232C is supplied,
however, you will need a serial cable for connection to
the RS-232C (serial or COM port) connector on your
computer. Purchase standard serial cable (not the
so-called “null modem” type), ensuring it has the cor-
rect gender and number of pins (some sernal COM port
connectors use a 9-pin rather than 25-pin configura-
tion). If your computer uses a custom connector, you
may have to construct the cable. In this case, refer to
the technical documentation supplied with your com-
puter for correct data connection. The illustration at
the bottom of this page shows an example of CAT
system interconnections.

Yaesu Musen does not produce CAT System oper-
ating software due to the wide variety of personal
computers and operating systems in use today. How-
ever, the information provided in this chapter explains

FIF-232C CAT System Interface Box

the serial data structure and opcodes used by the CAT
system. This information, along with the short pro-
gramming examples, is intended to help you star
writing programs on your own. As you become more
familiar with CAT operation, you can customize pro-
grams later on for your operating needs and discover
the true operating potential of this system.

If you do not wish to write your own programs, there
are some commercially produced software packages
available, as well as various shareware and freeware
programs. To find out more information, contact your
dealer or check advertisements in current amateur
radio journals and publications. Other valuable infor-
mation sources include amateur radio and PC users-
groups, packet radio and PC bulletin boards (BBS)
and amateur radio swap-meets (hamfests).

Personal Computer

System
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optional Yaesu FIF-232C Unit.
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CAT Data Protocol

Serial data is passed at TTL levels (0 and +5V) via
SO (serial output) and Sl (serial input) pins 2 and 3 of
the CAT jack on the rear panel of the transceiver, at
4800 bits/s. CAT jack pinout is shown below and on
page 11.

GND

. SERIAL DATA OUT
. SERIAL DATA IN
PTT

. S/PO METER

NC

I

CAT Interface Jack Pinout Diagram
(as viewed from FT-900 rear panel)

Each byte sent consists of one start bit, 8 data bits,
no parity and two stop bits:
Start Bit ! Bit | Bit | Bit} Bit | Bit | Bit | Bit | 2 Stop |
Bitj0]1j2{3]4,516]7] Bits |

One byte, sent left-to-right

All commands sent to the transceiver must consist
of blocks of five bytes each, with up to 200 ms between
each byte. The last byte sent in each block is the
instruction opcode, while the first four bytes of each
block are arguments: either parameters for that in-
struction, or dummy values (to pad the block out to five

bytes):

4th Arg | 3rd Arg | 2nd Arg | 1st Arg
Byte Byte Byte Byte

5-Byte Command Block, send left-to-right

Opcode

There are twenty-five instruction opcodes for the
FT-900, listed in the table on page 48. Notice that
several instructions require no specific parameters,
but every command block sent to the transceiver must
consist of five bytes.

The CAT control program in the computer must
construct the 5-byte block by selecting the appropriate
instruction opcode, organizing the parameters, if any,
and providing unused (dummy) argument bytes for
padding (dummy bytes may have any value). The
resulting five bytes are then sent, opcode /ast, to the
Sl serial input pin of the CAT jack on the transceiver.

Example: Tune to 14.25000 MHz;

O First determine the opcode for the desired instruc-
tion (see the CAT Commands table, page 48).
These opcodes should be stored in the program so
they can be looked up when the user requests the
corresponding command. In this case the instruc-
tion is “Set Op Freq”, so the opcode is 0Ah. Small
“h”s following each byte value indicate hexadeci-
mal (base 16) values. :
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(J Build the four argument byte values from the de-
sired frequency by breaking it into 2-digit blocks
(BCD “packed decimal” format). Note that a leading
zero is always required in the hundred’s-of-MHz
place (and another in the ten’s-of-MHz if below 10
MHz).

(J The resulting 5-byte block should look like this
(again, in hexadecimal format):

wte | oan ‘ 01h ‘ 42h ‘ 50h ’ 00h
Con- ) 1’s of , )
t‘i?,ti:f Sl;:er:egp 11%(’)580% 1'\35‘2 %f 11(’)530% 11%9380%
byte opcode | MHz kHz kHz Hz

O Send these five bytes to the transceiver, in reverse
order from that shown above — from right-to-left
(see the examples on page 47).

Data Returned From FT-900

The Status Update, Read Flags and Read Meter
commands cause the FT-900 to report various opera-
tional and internally stored settings on the SO (serial
output) line:

Status Update causes the FT-900 to return all or
portions of its RAM table (up to 1941 bytes).

Read Flags obtains only the first 3 bytes (the Status
Flags) from the RAM table, plus 2 extra “filler” bytes
(08h and 41h), ’

Read Meter returns the meter deflection (0 —
OFFh) repeated in four bytes, followed by one “filler”
byte (OF7h).

Each returned byte may be delayed by an interval
determined by the Pacing command (0 to 255 ms in
1-ms steps). This delay is initially zero until the Pacing
command is sent. This allows returned data to be read
and processed by even very slow computers. How-
ever, you should set it as short as your computer will
allow, to minimize the inconvenience of the delay. In
the worst case, when the radio is to return all 1941
bytes of internal data, about 1.4 seconds is required
with “0”-length delay selected, but almost 3 minutes if
the maximum delay is selected!

Status Update Data Organization

The 1941 bytes of Update data is organized as
shown on the next page. Aside from the Read Flags
command, different portions of this data can be re-
turned in blocks of 1, 18, 19 or 1941 bytes, depending
on the parameters of the Update command sent by the
computer. The details of these commands follow the
descriptions of the data.

(A) Flag Bytes

The first 3 bytes are treated as 24 1-bit flag fields:
a function is enabled (on) if a bit is set (1), and disabled
(off) if reset (0). Most of the functions represented by
these flags correspond to the radio display.
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All 1941 Bytes of Status Update Data (Sent L-to-R)

Flags Mem _ Operaling Data Record  VFO-AData VFO-B Data Memory Data Records
5 -4 19 bytes Obytes | Obyles | 19-bytes (x 100 memories=1900 bytes total) |
(&) (B) (C) (D) (E} (F)
Flags (A) Memory Status Flags (1 Byte)
This byte is at the head of every 19-byte Data
First Byte Record. Bits 0 through 5 are not used. Bit 6 is set if the

Bit 0: LOCK is active (= display)

Bit 1: GEN operation (= display)

Bit 2: SPLIT operation (= display)

Bit 3: Memory checking (M CK) in progress
Bit 4: Memory tuning (M TUNE) activated
Bit 5: MEM operation (= display)

Bit 6:VFO B in use for transmil or receive
Bit 7:VFO A or B operation (= display)

Second Byte

Bit O:PTT line closed by CAT command

Bit 1: Memory scanning is paused

Bit 2: Scanning in progress (paused or not)
Bit 3: Not used

Bit 4:Not used

Bit 5: Antenna Tunar tuning {(WAIT)

Bit 6: High SWR (= display)

Bit 7:FAST tuning/scanning rate is activated

Third Byte

Bit : ATU Operalion (reduce power to 10W)
Bit 1: ATU Operation (reduce power 1o S0W)
Bits 2 -4: not used

Bit 5: Antenna TUNER tuning (panel LCD)
Bil 6: Not used

Bit 7. Transmission in progress (PTT closed)

Memory Channel Number (B)

The 4th byte of Update data contains a binary value
between 01h and 64h (100 decimal), indicating the
current memaory number (or the last-selected memaory,
if operating on a VFQO). note: P1=5Bh, P0=64h.

19-Byte Operating Data Records (C)

The Memory Number is followed by a 19-byte
record defining current operating conditions. That is,
the two VFOs if operation is on a VFO, or the front and
rear halves ol the current memory if operation is on a
memory. This record consists one byte of Memory
Status flags followed by two 9-byte VFO/Memory Data

records:
19-Byte Data Record Format
__ibyte | 9bytes Obyles |
Memory  VFO-Aor Memory  VFO-B or Memary
Status Flag Front Hall Rear Half

SPLIT function is active on the memary, and Bit 7 is
set if the memory is blanked.

VFO/Memory Data Record (9 Bytes)

The structure of a 9-byte VFO/Memory Data record
is detailed in the table below. Each byte in the lable is
identified by its offset from the stant (base address) of
the record, since the same 9-byte record format is also
used elsewhere.

9-Byte VFO/Memory Data Record Format

Contents & Format of Byte Field

0 | BPF selection: 0 to 08 binary

Bytes 1 - 3: Base frequency in 10's of Hz
1 =3 | (w/o clar/rpt offset). Binary value in range
10000 — 3000000. Byte 1 is MSB.

4 - 5§ | Clarifier Offset FC19h-03ETh
B Modea: 0=LSB. 1=US8B, 2=CW._ 3=AM, 4=FM

CTCSS Encode (iocne = 00-20h) see the table on
néxt page.

-

8 | VFOMemory Operaling Flags (see balow)

VFO/Memory Operating Flags

Each bit in this field signifies a state unique to one
VG or half-memory.
Bit 0: frequency not 100 Hz multiple
(AM ar FM operation)
Bit 1: 5SB mode (0; LSB, 1:USB)
Bit 2: Memory set to SKIP when scanning
Bit 3: - Repeater Shift (for FM only)
Bit 4: + Repeater Shift (for FM only)
Bit 5:Clanfier active
Bit 6: Current mode is AM NARrow
Bit 7:Current mode is CW NARrow

VFO-A and VFO-B Data (D) & (E)
9 bytes each

After the 19-byte Data Record for current operation
is sent, two 9-byte VFO/Memory Data Records are
sent; one for each VFO. The format of each of these
records is the same as described above, and in fact,
when operating on a VFO, the values in these records
are identical to the two 9-byte records included in the
19-byte Data Record for current operation.

e e — = = e e e e e e
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100 Memory Data Records (F)

After the two 9-byte records for the VFOs, 100
19-byte Data Records are sent: one for each memory,
beginning with memory 01. Each memory data record
is constructed as described above for the 19-byte Data
Records,

Status Update Data Selection

The 1st and 4th parameters of the Status Update
command allow selection of different portions of the
Status Data to be retumed, as follows (“U" is the 1st
parameter, "CH" is the 4th):

Parameters Returned (see previous
| page)
U=0 All 1941 bytes | T T
U=1 Memory Number B
19-Byte Operating
U2 | DataRecors 4
A 18-Byte VFO-A &
Y8 | vFo-BData ki
Usd 19-Byte Mem Data
CH=1-B4h Hecﬂr{:l: a;f;r mem | F

Note that, in most cases, you will only need to read
the 19-byte Operating Data Record (with the first pa-
rameter = 2), since afl other CAT commands affect
only this data (except Ve~M and Memory Scan Skip).
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Read Flags Data

The Read Flags command retrieves the (first) 3
Flag Bytes of the Status Data. The transceiver re-
sponds to the Read Flags command by returning the
Flag Bytes described on the preceding page, plus two
bytes with the constant values of 08h and 41h (in that
order), as shown here:

st Flag | 2nd Flag | 3rd Flag | Dummy
Byte | Byte | Byl | (o8

Read S/PO Meter Data

Sending the Aead Meter command causes the
transceiver to return a digitized meter deflection indi-
cation, between 0 and OFFh (in practice, the highest
value retumed will be around OFOh). Four copies of
this value are retumned, along with one constant byte
{OF7h). as follows:

Dummy
{41h)

] Meter Meter Meter Mﬂtﬂr_ 0F7h
Byte Byte | Byte | Byte |

Dunng reception, the signal strength deflection is
returned. During transmission, the power output level
deflection is returned.

CTCSS Tone Codes (hex) &
Frequencies (Hz)

670 | 00 | 1462 | mh
71.9 o1 | 1514 | 12h |
770 | 02 1567 | 13h
825 | 03 | 1622 | 14n
85 | o4 | 1679 | 1sn
94.8 05 | 1738 | 1eh
| 1000 | 06 | 1709 | 17
1035 | o7 | 1862 | 18h
[ 1072 | o8 | 1028 | 1on
| 1108 | o9 | 2035 | 1an |
1148 | OAh | 2107 | 1Bh
1188 | o8h | 2181 | 1ch |
| 1230 | och | 2257 | 1Dh
1273 | ODh | 2336 | 1Eh
| 1318 | OEh | 2418 | 1Fh
1365 | oFn | 2503 | 20n
1413_| 1on




Writing Programs

Coding Examples

Although Yaesu Musen Company cannot offer to
provide complete CAT control programs (owing to the
variety of incompatible computers used by our cus-
tomers), the following are a few examples of critical
CAT 1I/O functions, in BASIC programming language.
Note that all variations of BASIC may not support
some of the commands, in which case alternate algo-
rithms may need to be developed to duplicate the
functions of those shown.

Sending a Command

After “opening” the computer’s serial port for 4800-
baud, 8 data bits and 2 stop bits with no parity, as i/o
device #2, any CAT command may be sent. However,
if you determine that your computer may need extra
time to process data returned from the transceiver, you
should send the Pacing command first. Here is an
example of the Pacing command setting a 2-ms delay:

PRINT #2,
CHR$(0);CHR$(0);CHR$(0); CHR$(2);CHRS$(&HE);

Notice that the instruction opcode is sent last, with
the first (MSB) parameter sent just before it, and the
LSB parameter (or dummies) sent first. The parame-
ters are sent in the reverse order from that in which
they appear in the CAT Commands table. Also note
that in this and the following examples, we are sending
zeros as dummy bytes; although this is not necessary.
If you decide to send commands through a 5-byte
array, the values of the dummy parameters need not
be cleared.

For example, the following command could be
used to set the frequency of the display to 14.25000
MHz:

PRINT #2, CHR$(&H00); CHR$(&H50);

CHR$(&H42); CHR$(&HO1); CHR$(&HA);

Notice here that the BCD values can be sent just
by preceding the decimal digits with “&H” in this exam-
ple. However, in an actual program you may prefer to
convert the decimal frequency variable in the program
to an ASCI! string, and then to convert the string to
characters through a lookup table.

If you send a parameter that is out of range for the
intended function, or not among the specified legal
values for that function, the FT-900 should do nothing.
Therefore, you may wish to alternate your sending
regular commands or command groups with a Read
Flags or an Update command, allowing the trans-
ceiver to let the computer know if everything sent so
far has been accepted and acted upon as expected.

Bear in mind that some commands specify “binary,”
as opposed to BCD-formatted parameters. You can
send binary parameters without going through the
character/hex string conversion process. For exam-
ple, the CH parameter in the Command table is binary.

You could have the FT-900 recall memory 29 (decimal)
by the following:

PRINT #2,
CHR$(0);CHR$(0);CHR$(0);CHR$(29);CHR$(2);

Reading Returned Data

The reading process is easily done through a loop,
storing incoming data into an array, which can then be
processed after all expected bytes have been read
into the array. To read the meter:

FORI=1TOS5
MDATA(I) = ASC(INPUT$(1,#2))

NEXT I

Recall from above that the meter data consists of
four identical bytes, followed by a filler byte, so we
really only need to see one byte to get all of the
information this command offers. Nevertheless, we
must read all five bytes (or 1, 18, 19 or 1941, in the
case of the Update data). After reading all of the data,
we can select the bytes of interest to us from the array
(MDATA, in the above example).

A SR
page 47
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CAT Commands

Legend:

Send all commands in REVERSE order from that shown! Commands that duplicate a front panel
button are named with all caps. Parameter variables are named to reflect their format: eg., “CH" indicates
a memory number, from 1 to 64h {1 to 100 decimal).

“—"indicates a padding byte. Value is unimportant, but it must be present to pad the block out to five
bytes.

Opcodes are listed in both hex and decimal formal for convenience - only one opcode byle can actually
be sent.

g Sommand | W Parameter B‘ym Parameter Duans
| | hex [(dec) 1 |2 | 3| 4 Shos Ssortprain
Switch Spiit tx/rx operation ON (T=1) and
1 SPLIT o1 1 T . - - - OFF(T=0) ¥
Recalls memory number CH: 1 to 64h
2 | Recall Memory _L_"-‘!E | . __EH | corresponding to memories 1 through PO
: p _ Code to display memory CH (P2=0),
i =N 03 | 3 |CHIP2| - | - | Hide CH (P2=1) or Unhide CH (P2=2)
4 | LOoCK 04 | 4 |P]| - | - - Tuning knob or panel lock/unlock(P=1/ 0}
=3 AB Bl -3 YN | Select operation on VFO A (V=0) or VFO B (V=1) |
| & M= V 06 | 8 |[CH| - - | = Copy memory CH (1 to 64h) to last-used VFO
' B AUP o7 < looh 8 " l Step current display up 100 kHz (S=0) or 1 MHz
- = it | AT g
B YDOWN 08 8 |00h] 8 | - [ - same as UP, bul steps down
Clarifier on/offffreq. set (C=1/ 0/FFh)
9 CLAR 09 9 GGl C2)|C3 C1-3=clarifier offset frequency in BCD
e = i : : fﬂl‘lﬂﬂ_t. .
' Mew operating frequency in F1 - F4,
10 . Set Op Freq. oaAh | 10 | F1 | F2 ‘ F3 | F4 in BCD format. see text for example

' M values: LSB=0, USB=1, CW-wide=2,
Bl MOBE [OCh | 12 I M- b - | CWenar=3, AM-wide=4, AM-nar=5, FM= 6 of 7

12 | HAM/GEN ODh | 13 [HG| - | - | - Select HAM/GEN stepping functions (H/G=0/1)
| Add N-millisecs (0-FFh) delay between

| 13 Pacing OEh | 14 | N == bytes of all data returned from radio
B PTT ofh | 18 [T | -] - | = | Transmitter on (T=1) oroff (T=0) |
Instructs the radio to return 1, 18, 19 or 1941 bytes
15 Status Update 106 | 16 U - - | CH  of Status Update data. CH is significant only when
| I L U=0~4. See text on page 46
| 16 TUNER Bth | 129 | T | - | - [ - | 3witch antenna tuner on (T=1) or off (T=0) _
17 Tuner start. BRUCLNIRE = ] g ko Start antenna tuner G
| 18 Repeater Offset | 84h [ 132 | R | - | - [ - | Select simplex (A=0), -shift (R=1), or +shift (R=2)
19 | VFO-A=VFO-B | 85h | 133 ":“fnf" gﬂfﬁaﬂfgﬂnﬂ“:ﬂ:‘?ﬂ“—
F i For memory CH 4.'_1 ﬂh]ﬁmp (T=1)

20 | Memory Scan Skip | 8Dh | 141 |CH T or include (T=0) in scanning

——

21 | Step Op Freq. BEh |12 | D| -] -] -~ Step operating freq up (D=0) or down (D=1)
Encoder Frequency SRt
22 . Select 0h |14 | S| - | - | - (S=00 ~ 20h)

=S " —

] Instructs raciin 1o retum d;gsiﬁ.;.ﬂd meter
| 23 Read S/PO Meter | OF7h | 247 - . - - indication (4 repeat &dh ytes, an d {}F?h}

$ 4 el

Set offset for RPT shifts, valid values are O -
500,000Hz (BCD formal, in S2 - 54), Parameter 1
must be zero, S2 mustba 0, 1 or2. S3is 1's & 10's

of kHz, S4 is 10's & 100's of Hz.

Instructs radio to return the 24 1-bit Status
Flags (5 bytes, see page 46)

24 Repeater Offset | OFSh | 249 [00h(| 82 853 | 54

25 Read flags OFAh | 250




Press Ihis button momentarily 1o tum the transceiver on
and hold it (> sec.) 1o wen it ofl, To avoid switching
spikes, make sure it is off when you lum the DC power
source (AC power supply) anar off, In a mobile inslallation,
the transceiver should be off when slaning or stopping the

BRINE

Pressing this butlon momentarily
puts the antenna tuner in line (IEE]
displayed). receplion is not af
tecled. Holding the bution (>4
sec.) activates the transmitter while |
the tuner rematches the antenna for
minimum SWH. The resulting sel-
lings are stered in the antenna
wner's 31 memaries, for automatic
recall later. See page 20.

R

=

Press this button to select the meter
function available on the display.
Three combinalions are as follows

1. S-meter/BF power

pedance is 600 ohms.

2. S-mater/RF power & ALC
3. S-meter/RF power & SWR

This B-pin modular jack ac-
cepls the MH-31aa) Hand
Scanning Microphone.

Proper microphone input im-

Some of thesa bultons have an internal
LED indicator to show when the lunc-
tion 8 aclivaled

PROC activates the speech processor |

in the 558 and AM modes. See page
21

ATT Ul the IPO function is on and the
band is noisy or very strong signals are
presenl, press this bulton lo insert &
12-dB attenuator in the front end o
protect the receiver from overload.

IPO bypasses the receiver RF ampti
lier, providing the widest dynamic
range. See page 18 lor details.

NB press this to reduce pulse-type in-
lederence. Loave ol # audic distomon
OCCUrs.

SPLIT This aclivates sphi frequency

| transceive operation. The displayed

Irequency is used for reception, and the
other VFO or rear hall of the memaory
tor fransmission, The "S20d" indicalor is
It while this lunction 1s active,

HAM/GEN This button delermines the
funclion of the YDOWN/UPA bullons
when recenving on a VFO or relunaed
memaory. GEN steps are 100 kHz, and
HAM steps are 'rom one amaleur band
o the naxl

Front Panel Controls

\ lold-oul.

The display indicates the operating
frequency, memory number and
special states. The meter indicates
the selected parameter during Irans-
mission (see METER switch), and
signal strength in S-units during re-
ception (below the frequency). De-
% lails are on the rear page of the

These four momentary
buttons select the oper-
ating mode, also indi-
cated at the top of the

display
S

5

Wi
VFC
butt
Pres

=

m\w TRANSCEIVER _ Fr-ﬁqu

EEEE I LS8 USE CW AM FM BT — + RPT s::nu

#iB6H8688 B5.

M CE

+4

jfr_ul.ll LLL lliEl-I L II IJEI UL ll!l u ll-l l

wo  vaw m

llllllllII!IIIIIIIIIII.I.II.IIl
SWR 1 1% Ino 3 hir LS

This 3.5-mm, 3-contact jack accepts
oither monaural or stereo headphones
wilh & 2- or 3-confact plug. When a plug
i5 Inserted. the loudspeaker 5 dis-
abled. Audio is supplied 1o both chan-

MIC GAIN adjusts the microphone Input
ievel for S5B and AM transmission.

RF PWR seis transmitier output power

nals of a stereo headphone

MOX This is used to manually key the
transmatler. It must be in the unde-
pressad (M) position lor reception

VOX Enables aulomatic voice-actu-
aled transmitter swilching in voice
maodes, Relaled controls are on the
rear panaland operalion is described
on pags 21

AGC-F sels the receiver Automatic
Gain Control decay time lor fast recov-

ery, which can improve CW reception
and tasl-fading {Q58) 558 signals.

m all modes. The adjusiment range is
from less than 10 o 100 watts (5 10 25
walls AN

SPEED This control adjusls the speed of
the intermal electronic CW keyer, when
the KEYER swilch is depressed.

KEYER This push button switch acti-
vales the internal electronic CW keyer, In
lhe undepressed position (), tha intar-
nal keyer is disabled. Keyer operation is
described on page 22.

BK-IN Pressing this button turns full
break-in operation {CW QSK) on and off

)

| Forlast

ratating
the AU
cregasa |
an - pag
When 1z
pears in
funchion
‘press-a
holding
caiver o

This bL
change:
can shill

can cha
of just i



Pressing this buiton momentarily displays

the contents of the currently selacted
When receiving on a VFO, this button loggles operalion and display between memory channel for three seconds. When
VFOs A and B. On a memory, It toggles front and rear halves. Holding this receiving on a VFO or a retuned memory,
button for 'o-second copies the contents of the display 1o the other VFO. holding this button for 4-second wriles the
Previous contents of the non-displayed VFO is overwritten (lost!). current operating dala 1o a selected mem-
ory. Two beeps sound, and any previous

e —— data in the memory is overwritten. Also,
pressing and holding this button alter re-
— calling a memory (without retuning)

This button 1oggles operation belween a memaory and mmmw“:mb:whw' st
The BUSY LED glows a VFO. Either VFO- A (or -B), or MEM is displayed '
green when the o indicale the current selection. i a displayed mem- |
squeich 5 open, and ory has been retuned, pressing this butlon once re- 'F'mﬁingﬂishamaﬂnwrmﬂmiwlﬂu-
turns red during lurns tho display to the original memary conlents, and piays the contents of the currently se-
- TRANSMIT. pressing it again returns to the last-used VFO, lected memory channel for three
'| seconds. Holding this button for '4
| - e = " | second copies all data from the mem
I —— . —| orytothe VFOs, as two beeps sound
| . Previous data in the VFOs is overwrit-
T g S | e -.'.l' el o] R s .-_-.." T l:" L ten. SE"E p&'g.ﬂ EE-
-. i aitit rl | : k j '_ 9 4 "
e = | | |
T ey, T, NN N | i = B The inner AF gain control adjusts the
A il & iy e B i ik e valume of the receiver in the speaker
[ f R ho SR D & ' g SR T or headphones.
f r*_ 1 T F s — N The outer SQL control sets the signal
. i & LAR—Y waroie et ""Hhi threshold at which receiver audio is
7 e Ao S I et L (ol muted (and the BUSY LED tumns off),
N B AR L 2 il B ! oar [ in all modes. This control is normally
0 T AT 1.2 e A ¢ kept fully CCW, excepl when scanning,
e~ Tt i B i‘[ o S | Y : and during FM operation. Scanning
: il b1 i T e e W \\ slops when the squelch is open, Sae
— ; I page 29.
: = e v A \
: B ] E=s T Y Y SR D ) R Y H"h Pressing either of these buttons mo-
) [ — - e - = A mentarily steps the operating fre-
[ Vo " - T 2 N T ”‘-.,% \'-.1' quency down or up one ham band, or
I Ll g W] ol = 47 N 100 kHz (if receiving in GEN mode),
= ' L ey \ respectively, Pressing FAST with ono
T e & I - 7 \ \ of these buttons steps down or up |
== i ; o IR MHz if receving in GEN mode. Con-
i ' ;' ! 1 "‘11 knue holding either button for repeated
-.-k__. \ steppng.
Y
BES T ISR YST. 'x\.
1 | | The inner NOTCH control adjusts the
B | IF nolch frequency when activated by
: . . These bultons provide one-louch the buttonlED next to the label. In
Farfast tuning, press this butonwhile | | | ooy obrtion. or digital frequency modes other than AM and FM, the outer
olatng The luning nob of Pressing | | | eniry. Normally. pressing one of the SHIFT control offsats the IF passband
the AUP or TWWH bution, 10 in- | | | bulton selecls the corresponding center lrequency from the displayed
oo 0 e e | | o oo anaaedlor e | | Lency s e vy 1
When fast luning is active, "@X1" ap- aral coverage receplion with the 12-0'clock position

I GEN button). However, if the ENT
pears in the display. You can set the | | | oo o o ; |
tunction of this bullon o be either P o IR DI S ¥ia

the digits o the desired operati i ifi
“press-and-hold”, or toggle oniol, by f,wuﬁw diractly HoLe This knob tunes the nian:ar u:sat
holding it while switching the trans- =i 1rﬂ-q_u&nﬁ:1r up to = 9.99 kHz, when
CEVET O, activated by the CLAR bu!-

ton/LED above and to the left of it,
Operating details are on page 25,

e = = .

This buttan loggles locking of the tuning knob lo prevent accidental freguency
changes." EX" appears at the bottam et of the di splay window when locked (the knob
can shll be turned, bul it does nothing). Press again lo re-enable the tuning knob. You
can change the function of this bulton 1o lock most of the contrels and butlons, instead
of just the tuning knob, by holding the button while switching the transceiver on,




Meter Functions & Display Indications

Thesa indicators appear when their

respective functions are active: spit i = r 71 (NARrow IF filter) While op- =
transceive (page 25), General coy- One of these indicators eraling in the AM or CW
| erage (100-kHz) YDOWNUPA appear (along with mode, pressing the AM or One ol _these seqg-
stepping (page 15) CW button, respectivel e Hhis. wehy
FARES NAR or RPT + = if en- R e et with the RPT indica-
o — abled) showing the op- | loggles this indicator and the for when the repealer
. erating mode selected narrow 1F filter iu:rr.1h&t mode o o artirasid
One of these four indicators shows by pressing one of the I:_':""""' i ibialobecs ekt S in the FM mode, indi-
the currenl VFO/mamory state se- | four momentary-lype tional filter). Press the same cating the drecnon of
ected by the A/B, VIM, Ve=M and | buitons to the night of I:n.:n{:ln gamin 1o Ieluria the repeatar offset. {
M=V buttons. or when retumng a the LCD. wide IF fiter. | {,-"
memaory (M TUNE). 3 g
= . ) = b i
_ : ‘%___‘ 2 HN.H__. .
_‘ \ e . HM'HH‘H i . | .._.-
. . = . F3
This s the currant operating frequency, with | b e v _—W s
decimals at the MHz and kHz positions. The : S m“m_ b i [ ¥
nghtmos! large digit is 10's of Hz, The dis- | * [SPLIT| ILSE USB CW AM lem|_+ RPT!SCAN
played frequency changes when you trans- \,— M CI‘[E
mit with either clarifier offset, split iransceive | ™ |UFD A ” ij ﬁ 'j n
or repealer offsel enabled. A Uhli:‘t:E} B '- '- ES
: S 3 . |MTUNE ;-‘ ' EH
These three indicators appear when the re- iy lll;lﬁl ;lﬁl:lil ;I%Il ﬁ% .;iﬂ..;EEdB '
spective functions are active e EI?‘,:ﬁ 0 25 50 100 150W
D ki e Sl M O i mm |
M3 -front panel luning knob or buttons are I g g8 =
locked
[EYA-External computer control of trans- P

CENEr 15 acinve

METER FUNCTIONS
During reception, the top “S" scale indicates incoming signal strength in S-units at the left end of the scale, and in dB above S-2 at the right end. When
transmitting, the second, “PO" scale ingicates transmitter power output, in waltls. This scale is calibrated to be most accurate when the antenna

impedance is 50-0). For the "Peak-Hold" meter feature, press and hold the METER button while turning on the transceiver,

The middie “ALC" scale indicates transmitter Automatic Level Control voltage when selected by the METER button. The position and movement of the
segments give a good indication of transmitter performance. This mater function is important when setling the MIC GAIN control for 358 modes. Ses
the Transmitting instructions beginning on page 20.

The “SWR" scale indicates the standing wave ralio at the antenna jack, as a ratio of forward 1o rellected power, when selected by the METER button.
A perfectly matched antenna should give no deflection. If the SWH is above 3:1, the antenna requires matching.

(Memory scan skip) This indica-
tor disappears when displaying a
memaory thal has been selected
to be skipped during memory
scanning (page 29).

| wou can press the YDOWN/UPA butlons

This indicalor blinks after pressing either
the M=V or V= M button, to indicats
that Memory Checking is active (M CK
blinks in the display). While it is blinking.

to check the contents of memaries, withaut
affecting operation. Wait 3 seconds and
Memaory Checking slops. See page 28

These two small digits display the memory
number when operating on a memaory of
from the VFO. You can tum these digits off
for VFQ operation by holding the Ve M but-
ton while turning the transceiver on.

I

Antenna Tuner Unit Indicators

| The WEE indicator comes on whan
| the ATU is activated and in line,

appears while the automatic an-
tenna luner is seeking an impedance |
malch with the antenna. It also flashes
each lime the main microprocessor
sends freguency update data to the
tuner microprocessor (while you tune).

The Il indicator appears when the
automatic antenna tuner detects an
abnormally high SWR that it cannot
match.




Rear Panel

Note: The only required connections for op-
erating the transcever are DC power (be-
low) and an antenna. Also, a proper ground
i5 highly recommended, and is essential for
proper oparalion, All other rear panel con-

nactions are optional

1 &2 bol lved
Jhd GND
E & & 135 VDO

Fepioce fuse wilh 20-A
tost-bow lype.

ing system. Make sure nothing |~
Blocks this grill in your installation,
as cool air must be free 1o enter

Use thess three conlrols to set
up VOX (voice-acluated trans-
milrecewe switching) opera-
ton as descnbed on page 21
| The DELAY control also
sorves o sel CW semi-break-in
fiming. as described on page |
22 |
|_ {

- ———

This grill |s the air inlet lor the cook S j

hara for proper cooling.

|

This red phono jack provides 13.5V DC
{pin positive) at up to 200 mA for power-
ing an exlemnal accessory.

CAUTION! The line is not fused, so0

be careful not to reverse polarity or
draw more than 200 mA, as serious

| damage can resuit!

This yellow phono control input jack can
be used o activate the transmitter re-
motely (by shorting the contacts). Open
circull voltage is 13.5 V, and closed circuil

current is 15 mA,

=

_ =

processor compraession as de-
scnbed on page 21.

*’ Use this control 1o adjust speech |

This phono jack accepts ransmilter audio input

Irom a phone patch to be mixed with the micro-
phone audio (see page 33). Input impedance is
500 ~ 1000 ohms, and optimum peak input level

is &

murml.

[ ,| Thes black phono oulput jack connects 1o

relay contacts which are closed during
transmission, for control of a non-OSK
II linear amplifier. See page 12,

| Connect your CW key, keyer paddies or
external keyer to this Ye-inch 3-contact
. jack. Wiring is on page 22. Open circuit
vollage s +5 V DC, and closed circuil
currant is 0.7 mA. Never use a 2-con-

tact plug in this jack!

This phono jack accepls external ALC
(Automalic Level Conltrol) voltage from a
lincar ampifier, 1o prevent over-excita-
tion. Power cuts back as voliage be-
comas more negatve than —4-V DC.

Connect the 60-(1 coaxial feediine to
your antenna or external ATU here us-

ing a type M (UHF, PL-259) plug. Do
not oparate the transceiver without
an antenna or dummy load!

&

= §

This &-pin mini DIN inputioutput

jack allows external compuler |
control of the FT-300. Signais lev-
els are TTL (0 and 5 V DC). Pinout
15 on page 11, and the signalling
prolocol and dala formals are de-
scribed in the CAT chapter, stan-

ing on page 43.

Ty & & fo 1. 298 F 1] :---:-r:.m*-~-=-=:_-=;-;a_-
= - — d bl — ;\_. r
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This 2-contact mini phone jack pro-
vides recever audio for an external
loudspeaker, such as the one pro-
vided in the FP-BDD PSU, or the
SP-6. Inserling a plug in this jack
dizables the intemal loudspeaker.
| Impedance is 4 10 16 £1.

“~._ | This 7-pin inputioutput jack is for
.| connection of the DVS-2 Digital
Volce Recording opfion, described

— on page 34,

—

This 3-contact mini phone jack pro-
widons constant-level receiver audio
output on the ring contact, and ac-
cepts transmil audio input on the fip
contact, for use with a packet TNC
or other lerminal unil. Input level
should be 20 ~ 40 mV at 3 k{1, dand
output is 30 mV peak at 600 ohms.
See page 32).

Connect this terminal to a good earth ground,
for salety and optimum perormance.

This 8-pin jack oulputs control signals for the FL-7000 Linear, including band
selaction data to sel the Linear to the same band as the FT-200. Pinout is on page
11, and QSK connections on page 10

This 5-pin mini QIN jack |s for the FC-800 Extarnal
Automatic Antenna Tuner, Pinout is on page 11,




[ ] M1 " YOI J2 gt
Connection Diagram |

c
J; 0 é—()
L — - -
| FER paur 8 & s eo TR
23 P36 (ORG)
' o 322%'0' ;Z g % i: 1J8001) (‘Foo:’])pﬁg‘
AN T
(No. 4XXXs BLACK) F3437000
. P35 . LPF=UNIT
Jax101(oRG) H
o N o-s0) ;
0| @1 1@ e RN e f
POS1 . [ZER €’= 1@ | ra ) fok] o
PoS2 g B fuaxi1) 19|@ KD | pa = - o
- e 3B ™ em ea 9= £5 B
pa-geny [
I ,_ggﬁg | ® 1®| Lrs EE_ gu.ug

[

|

|

|

|
8
I
e
o8
e

(( Y,
[(————— m —élﬂ- ————
oz A 1
554885 & SR o |®—
& g 2% oo | @—
E@ ‘@§ ’ | @—
a2 &3 ax ({——
N [ Br—
At [ O——
s | @
DRIVE | @
(J2011} -8 | @—
FM 5oL | (D
9 | @H—
9 | Bp—
o)
13 | H——
RF=UNIT 13 [ @H——
F3250000 sy \ O]
[No. 2XXX BLUE) paigen) ;I;
P104. {GAY)
(J2037) endt LD
PG [YEW) FMOD
1J2015) oo
P (mE) T IF[Q®
(02010) g
I g 2 3 9 3 g ] Pio2  (0RG)
I g g g % é g ‘S‘ (Jeosa) 1st LO
QU o < = i _ <,
gé 55 ﬁé @E ﬁg E ﬂg mol&elx
12008
-/
vy
-

MIC-UNIT

JP3006 (RED)

13 pg2 (BK)
ATT  |J3024) E

ro

i |

}—uyoiy g r HER con-d-az |
I I fesoed |
| con-z-uniT | “ |
| [0 LI HIE P - |

PRPRVWERPD|————




&

+—0

—_———lRRruwer——— -

R | 9ee "5883883 B
co4 o “m
RRRTRe mow @ 5| cos mw % “
@ | cos o =
:mao‘m_ﬂ_w? (L\ewam - TUNER-CNTL-UNIT  (Sabr) 21| @ ©|con X TUNER-MAIN-UNIT _ [+]
o ooz | @ ® co2 F3248000B |
F32470008 co3 | @ D| coa _ sP1
® 1]
~ (O a3 (No- 65XX: YELLOW) e O FR- {No- 64xX]
e @ J R pag _ _
; (LK) oo & a0 (KL, = = [ | ¢
TonT | (@ | TeNT 3 GND o
w 9| ® ® |19 m,lm mlm BE s {PEA03| _
3 (8501) | s _
. 2 ] [ ' EEEE 2,78 B L ]
10 ——{ee99e+—2Pp————- == = t——m—————————
R { - < S
A ] QIL\
C T ) | A
Q1) 7 L
- I OROW OROWe|— —|0eee}t—0eF—0eo-—esed -
«|® D)o gr =g gR2¥ 3 &8 mRE® ° g £E83 frrg b2 _
J Do = 2 - - ~ i _ _
@ ol B & B L S 2 S B
X R e g e Fe B & & I
c 5| ne _
c | ALC _
5 | Dls
|© Qo o |
5 | @ -2
L FM SGL _
3 |8 [
9 | 9
c | @ ABC
2|3 13 —
| &1 LOCAL-UNIT
v [D— 48 | BUSY F3445000
o e e tcm (No. 4XXx. RED)
.u o0 {0 AF IN
PIS4YE™ ar our
h 2nd LO P103 "mw%m_ 4 oo
0 HD|FMOD PS5 (YEW)
0 oND (uo28)
P54 (BAN) PROC
F T IF p7(BRLE (J1034) 5 @
o oD (V1029
b Jgioais Y _ : “
P9 (BLE) _ — _ - - ~ -
3 W8y B OB OEBEOO§ 5 5 b &
0 _ 1© |oo mam B = 55 ge 85 B3 73 e £3 |
NO; P iFma e R o bad o~ it = = i e _
. « 8 > w .
gy BBES gubwes 28 Ssf8F Brzzb za23l%% % «$8 o
- 200060060066 OIPEI01) 7 0 7 @®
; 1
- P,
——{0P0UeeEeE F-—
B £58328308+ ]
Zgeegedy
PO1
- _ - o
§ g g i £ x=
< - - —
m ¢ : _ JP9101 e N
Psa {BLE) >n“ (YEW) A&F oUT
1J3007} AF GND
CNTL—1-UNIT ™ SW-UNTT
F3447101 s1op F3447102
[ND. 3XXX, GREEN] . R e (ND. 91xx) o mw
- = - . Fv (BRN
B & £ & & g B " | b
(M g8 o8 28 28 (m 28 Aoy
g e £ i g g e “ £ s 0
o o - . oo ge (BLEl
159358 588388 BByx3 GoE 8uB...B55% vd u§@ _ . >
Y569
V00006 --[000060 00008060 H0060600000 O HDE _| B 5Bvz<BBSF _
2@
T ) :

FT-900




PA~UNIT

fIF1

52
14

B20¢
BEhe R

" TUNER-UNIT
D F32470008
B F3248000B [
1
"-FT
I 17
[_ Qo
ICTALC oAy in
_I Q1066-2 01080 ai1082-2 01082-1 ALCV 1042
70BGAPF
ELadeak e il
Py v
18AL
wE
T
o
ket W;"i
FEF lm|
. —
2 l
| e
E)@E}mwgiﬂs YC74}§7W‘
LPF A LAT(
8016
J j ﬁ(iAm?
NV
|
o = E Eo0 T
sor ] 3 guzs @ 5 BHEES shans 3 g EEE o 225
& INY
m?? 95
225 el
POS CNTL.
BZ
63024
CPU
PROC
MAIN CPU
BR
DAI
o o023
9 J— -
58 sk . : . g e i
S :
T
, Ly !
X3001 1
o, g3018 g3027 19. 6600z (-
83017 o= gy
o
Es:gf‘o — SN Wi Se
T
i
|| o021 03030 I P P any
PULSE GEN KEYER.CRJ ASF H DRIV atL
PO 17 I
oz F3447102A I
89101,
2584047 T
VOX SR
AF OUT I

e



£ 171

02018, £7.
2HIBVKE

X MIX

£F2000 £103

32

LR

NOTCH OFF

NOTCH-UNIT
F3263100
Q7201 G7202 G7204-0F

CFUAEK15

82063
+13 TAMONZ -3
0C-0C CONY

RF-UNIT
F3251000C

g . e
T TFF O A
i ¥

emmmen ed

wHe
%

l l cHev
01048
20
AET FIL

81079
FA1AdR
£

i 8105;
= B e
5oL 5W L
91040, 7002 FE7001 01052
2 FA{AG
lzs:zz.gew l aterioen o sz 188
003

g

87001 i7e
|8 | &% |

1073
FAlAdR
SCAN SW -

91061 oiosa P8
FAAdD 25A 155
oW E
= xs
1 A
I W

CNTL—4-UNIT
F3447104A

DATA QUT

MIC ouT =

ovs out

LOCAL=UNIT
F3445000 2

9035
arnon |
PES

CON-4-UNIT
e e F3450000
UIN BRIV |
'
i
| S
03036
2st2aizis
DATY CNTL

TO CNTL-2-UNIT

L RX 1~30. 0MHz
LTX =1.9~28MHz
[ 1F1=70.4554Hz
1101 :
F2 R

PR My

100WPA-UNIT
F3446000A

TR 2502186
PRE DALY

P
| 3tk

POS ™9

1
oi012 lﬁﬁv 34006 05 44008, 07
2SC200L e g
PS A DRIV M
] 3




5 a o
E“‘“x:;% Dsm,,;gdaow 30 28 Zs
e-Nmg s H By gEezE 35 o8 GEIEL Bl J3008 O 2. ha002 o _JP3003
z < S 3 J3004 o w u w g Q¢ 2xu — == O@ == 1
o 2 m F )O - @
2g=385 43003 Povsos2e G -0 0a¢ R3001, 12K =z |
SR Poososz‘___________._._L@@@@ 3 - had
® @G PO-i-a——'—[ Ol - NMRRERREN | 2% a3 w2 [8 [¥ ook |
r———————-® 23001 :&“ '\EE NN R — §* 2=
| CNTL {—UNIT = 1 2884047 bR 45 2L S 1 Y 8 ———— - anT8e |
1 ) oo Rl== ===t & oS ) o|lo|o R3°l§ 1,70 g— ~ I
~O| ¥ o | 22 2 =4 . @lelw|lo] RIR - - o 8
F3447101 ¢ o oR S, 9K S gﬁi[c’ Sl N S 2lalglr a
£ K33 Egm Sa P x glgiglgl gl |l ==5(818|8 %Au |
ros1| (O b B9 g 2] a? L had - 5 83 |83|8|8 B 8“:§ ° REED i |
- - -
Q o oo o
Posz @ o, ] nol 8 axl el (248 x o Eq: 3 &.&.&.Raozs 473 Fro |
= s = ttg z o4 & HroraTe =
-3 2~ 8a |2l g 9#" @ @3006-2 2 2 © ©l6)o]6 als |
o 4 B ) ~ oW @ D8
gzl L. die =l 7 TC7iHCOSAR B . " |
58] 1t 43008 2804047 4 3 <l z
Y £3011 4 83 5 |
| 188270 2 185270 & = |8 |
03006-3 @ 8
| e h TC74nc08AF S 2 @ |
o3| 10K §3006-1 o I 2 -t
2g C74HCO8AF] o L- 3 TS |
22| T 03012 N 2 2 18
33 185270 2 ) < Lo 2 §
‘*k R3040 (@303 R3042 10K S S E 2 Ge |
47 TUN AN77L08 A I i 14
TuN| (A 3 OX g |rares ¥|Xg - |
50 L o $ S|Ma o~
sow | @) Wy . | 2 29 478 -2 e & | g
R3044 = = ~ M Wy ® Q3013 ° I3 Y =8
470 P N &9 R3124 b pd MG2354FP z 2] Tw® azo0s-2 | 88
ol s b ) Nl b © Igs MS21BAFP =8
Ay N5 8 <] 8 Jotalclola : 5 L E
= " o5
w @ o - ni R3112 0 @ |con
(e ar i R3128 KD [wic
Y — R3108 O K
PTTI 3 ”r yrn (D a¢
> 1
™| @ [ j) 02 >
- i} - N O o = D =4y o+
y @ I agecCcf28 589 z W S o=
| Ofats .3 éﬁﬁgﬁéﬂay;‘uuﬂuxz<z g:; R?gszg% 8~ |
iy . — - © —
3l olo ~
:§= T 5 DAC $ [@ Mic
gzl °1° 9 Q3018 @ |ver
DS ol ~ Al 63 Q3017
& { 858 4 28418 28C4047 @ |sp1
| 83 R31'4'1'n ok B 858 o
[S S
7 |se2
i i ow " @
,.+N m> AM &) A
| G¥[3 I £u
i Sh4 8 ©g U FM 33 e~ ®| u
29F 5 S L4 3 M37702E4BFP oy
4 2e 3 M37702H4BFP) 6ND @2 328 yaoor alR| #x 3078 185270 O«
o8l S.lg S % = = 19.6608MHZ X5 58 ): L) fsemc
83| 2 ¥3 5 % T;goozHg;r-g aley & z 2 ®
L N =3 - 12| sk
] o o Blo TR3065 1M 0302711 93021-2 L
g BACK UP ole e #PDLOTIBG  aPD401186 | | [ DI L(D lono
Fv | @ ol o500 1 3001 ﬂ it ] 7
@ ! Ne T$P-E ? BLE T ( Q3021-3 €303 | *5
RV [’ eTo 3 4PD4011BG 0.01 B ) 158
aLev| @ 3 & o ol 23
€ 30 - S R33‘é’7 83058 Iz
WUTE | (2 RSOGSl o M 307 xPD40286G |
> @ (=]
GND 470 T N g 021-4
®) ” o & C3°37"+; MW— ugSAOHEG );C);();( A |
| L JaC zsv S| b Rages Ag1z SHEHES: T
o IR AR IR B4
| € #:)Q R W53 945ML 25 | ‘vvwvw 26 |
: Ry 3 v o
- 8 11ES1 NP2 0 [ 155270 36 47K IR
| LeTelll5e By oo 2 ES | = il : s HHEHEETI R
| S5 SE3 (¥ o°F L ot | R3072 100 I T HEEE |
;u 5| & S 23 4 I
| S o of « SF| |g0ESR g 5
{ 2§ o | ol i | T 5 L0 " 3% !
eathia\] o —
i - 193 IR s 8 E |
] g ] | &% 3 0
029 «© o <] Dy
I TCTORCRRuAE R3ans 2 | 5030038 ¢ 5 T " 158
[ © 58
¢ SC4047 D3054 a8
! IS A DA — 03032 D3033 l §¥ ;520 0.%:32%9, B 188270 RS
| v 7 olo Sc2812-L6 | 188270 < 8% I ¥ o e
. Be o33 — FOL0€ 2 i
l 5°. 52| Boote o oF | codod @|vP2
] 2 g2 ;g°§=g§ TS 3 S5V G S5 CSA4. 0OM njaln]a D] Lea
ot 5 @ — T a
| || EEsE B2 oR| 2 g T ogl R308s AR ®liee
53003 b 3y E3 Wy A
| || nosoos: i o8 2 b B N ) ©|urs
I 1 = Q3040 ) oic(slsfs
| = i ] 2800607 03037 alolvlnlolo ®|Lre
Pt Lei2034 : R3086 188270 wlo Lol . -
2z | Ra'{uH_ . C3Qs5 0.001 B _ 4 . alararareTass
| 56 & L 10K od 5 | R3087 470
| I T HETE4TEE G 3~ | 3056 0.001 - '-‘-l N
e e el B 9 & & & @ Ao R3089 470 l._ o -
| 5| Lo glelgiele B8 | % N e — BT
e} 2R B GIS[S[5|& N iss - @S | &9
I I N 2l le e o da S ©
i I La S © 318181 =18 9r18%8 %0.001 18 470 \ \ |
1 I MO0 00| i@ e ] ——
| B T i ,J,.J [T#He|2/2|22 (1 r®@o T @()J______—Em—rO()l——[@@@Q) J390026423
| e o ] 3072 - = Poo
I @ 2 @@@@@H@@@@C I_rd)@@@@ (n @ JP3006 ™ o~ o  POG90625 P00S0621 8 o 2= &
J3017 822852 s-%2r f.E22 2323 23583 &
Pooaoszzg&é L AN 358 &K 20000 i

2
0

J3018 JPI004 JP300S
POOS0E27



—_—
—I L4002  C400B 4013
1,20 0.047F FT] ca011 0.047 F _
_ 100WPA-UNIT L4001 ca003 4005 i 10021854 0. 0068 1 16
1.5 0.G47F Ca005. o 02183 500V XB 0F
_ F3446000 v d [ 1] 8= i g
s © 00208334 5| dg R4011 ay _
pate) m 3.3 1W
S0 © o T4002 14004
Tl 3 © = J4005
_ - e F205 B3 405, mz LO021404A  P{090255
(4 1] 2 g Q4002 W = Q4004
8
I 00 4001 ooporen G002 538 " 5 25C3133 e o 3% 2s5c2879
PI0S0255  0.047 F  “Tigoyo 0-047F TI | =588 H
_ g8 _
IIIL, - “ O
[ i8 % 83| 04003 oy 1=} 8400 _
u} S =
§3 | e = o pogs 3.5  25C3133 03 | 3o ¥ 2502873
a | ox a 53 Im 1.5 & 3.3 1K aw
! gn g g0
- R & 38 3 ox R4012 oF,
I [} - PN 3.3 1w m3
32 003 C4009 r on
o 4007 dgy L4 as _
_ 8 0.00568 1.2u o.oﬁn L2 a
_ 5 i i ’ 500V XB Ca014 _
5 7 0.047 F o
L. [=} o
0 o o 2 oN TP4002 _
st 2 k3 w hal
_ 836 wL3d S5 ~ 0 17@- . o) TRE
2 5 T o 55 o0l ay w 8 TN
_ ) oo © - o 38 8o Qe I @ S5 =&
° 585 a7 o e 8 g2 -
| - 3 58 3 |
[} —
4006
_ Qrlzs TE4o01 PO0S0621 _
o [el=)
A=
_ cono. R4023 Te-
DMommmI Q4007 2 7K
c+
| uPC780 paoig  2SDBB2Q " =~ [
22 30 3 in® or | nt ]
N ouT O Bt Bl Bl |
| g &2 58 89T 2
=3 o © o7 oo s | oo
_ ﬁ ¢ L5 Lg3 S8 e -
l. “ o# gzd 220 go V4001 R4020  D4002
_ slzl | = 3Ts T8 Raoc 10 181555 L4001 Lani2 _
°Te Uty > —p— w -, B4PE-1117P DC1aVv 35
[ ohos |8 N wl B3
N o SEL =t} Qo
_ i o v 25 co.H Tx oD
(&) (8] = s
_ Q4008 i saoon |
POJE0ES1
_ 25A1283D mmmmw oS 2
_ M.ﬁ/v | g— POS 1t
O Y _____ w
= g 18] e
L
| °% 2% o3t 38z |
e cuH S5
_ bz J4010 _
_ . POGS0E21
D40Q7 )
185270 it 13
< 22 19
—4
_ ETong By L7¢
U oM X
s Fn
_ s FH 25C2001L- ol IIM%%%mmmo 24011 _
o0 o PO0S0625
_ o o &5 o — —7F5 I@ 13
8 8 Q4010 TS g 1
_ oK o5 OS¢ Q4011 32 H2) | ono
a™ a MGS2418AL 2SC2004L =) L‘.II
_ R4034 @9
! ! A 1 OIRE]
_ 5} PTT
=& R4033 S Q4013 T
| 0z | Zh iz lo, ok ] 25 AN7703 - H ®|re
282922 382 OF % 2o sls|si o
_ S TEEYR TS 3 36 g3 OH 2 .
= a C4050 N ouT o=c=o=%2 _
www 16V
_ - o] o] ol = J4012
- 4051 > " N Bl 8|8 %L 0050621 o1t
-
_ 0:0a7F| |oz 33 L 8. gu | 2B, STETETS
¢ 323 s# §% g-= g oY)
_ 3o ©g o9 Ayl om
0 3 o |
4003 4
_ pG0I0E21

D (D | o e e e e

r
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I

z m
g -
F



RL5001
AG2013 DC12v

L5001
L0021405
3,7704

L5002
L0021406
2.9404

RL5002
AB2013 DC12V

LPF}

LPF2

CS017
0.047 F

e 1

LPFE-UNIT
F3437000

LPF5

LPFE

CS042

I
I

|
f LPFi it iv
[ Mo R t 3 3 =zl &
b e 3 w3l 1o 28l ax
T.5M 2 gg" 8 2w o¥= 83
! TR BITR u)
51 Ca OJ" J’_ 3 > a
I 84 "2 s 5
(=] w
l L5003 L5004
| RL5003 L002061S Loozusa
| AG2073 DC12v 1.9008 2.400
_________ il
| i 5015 +
| Ler2 i g \z;o, FPOV sy 82 5oov st |
1 i a1
| Leox . B =l 1 a4 @ {
| asaem| | e < S“J.' ¥ySmmes  29= | b =
| pe @ o8 T T ks N
| L Sgd 82 | IR |
| # e 8w S gw -
| 4 & n
| I L500S L5008
| RLS005 10020617 LO020618
| ) AG2013 DC12v 1.100s 1.320%
! | ., 5020 5022 |
! Cpes | 82» S00v sL | 30» 500V s |
L ;
N N SRS SR ey
] oz - o )_L
O B L Bt Re= 3T
! A g T8
i a i o o
PS001 1 ; ” g7 E”l’ L 5’1"
{ | ~ 2 e
r0 (O} .
L5007 LS008
| 10022085 10021408
i 0.650u 0.460s
r
| LPEL ! 390 soov ot | 1208 soov sL
— 7 p 7
! 130/20n 9 @ @ |
I ~2Jd @ =1
10-14M N 28 = a3z
| 26T S8BT S8 T
{ UODJ,. US | uéJ,_
o (')7,’ w
| ~ ] =1
| L5002 L5010 L50
| ‘ L0021855 L00Z1856 AG2013 DC12V
| 0.3704 0.440a
——
l I (crr [ _esbas | l—_t_:%g\a_—l
Lo 1 30p P L
| LpFs - lg[ 30p 500V SL | |12p 500V &
_ o ——
. 17./15a ] T gs | <l & 2 o
| Lo | 78| i @ wl
Z > > >
tots-21m [ @ #S= 88 qs=
‘ - 81 58] gmi
i @ 3] o
| -+ S Sar $
2 ] e
| = B =
| RLSO11 RL5012
i s AG2073 DCI2v L0021357 suz AG2013 DC12v
| €5045
| ees 27n soov st | 15 Sqqv st
it
i |
| 24.5-29M

JELO1
P1090255

e e

£5044
130p 500V SL
I—t

&8p SODV S

€5046
75p 500V SL

F32480008B

T

—1 -4

15014
1w

|
|
|
]
|
]
!
T920636 V'L
LPF1
NLPF2 g
LPF3 _@
NLPF4 _@
oS e
1L
1} NETTS
B =
J5001 !
FOOSOSZxA_
:‘\ 1 @
mGl i
—al I @
Om I i
aQ1 ! —
=81 |
<t - |
] Pi0S0555
©
/‘O
|
f@
OI-L
e~ I
oW
&8s 053854 I
S i JS003
piogasss |
i
36 I 85001 l
éa BA1ALM l
af |
" 1 - |
£5051 | C5052 Sud |
0.047 F| 0.047 F Bi65
b 298 !
£:3 |
[ QO
{
T )
§ P108035S
st ‘
£ 1
=4 H
& POGBOE2L
o '—
D
@
—®
@
©
w1
THSQ01  J5006 V'L
112103-2 PO0S0523
O
@
@
N o, r@
“ #F. SOV T

5 |

TUNER-MAIN UNIT
T
~_RLE410 1—1

LPr
LP2
LP3

LPS
LPS

13
T2

TUt

TU2

ANT

RX-ANT

GND
TCNT
T9



T T T e T e e T T T

i 5%s | TUNER-MAIN UNIT F32480008

W

RLE410
AGP2003 DCI12V

RLE4O8 RLB412
AGP2003 OC12v ABP2003 DC12V
- p—— —

T

VCE401
125p

~44

L6406 L6407 L6408
2.55¢ 2.55# 2.554

|

|

|

|

|

I

]

L6402 LE403 L6404 L6405 I

LOD213849 LO021948 L0021950 L0022064 L0022049 I
AGP20G03 DCt2V - I
]

|

|

|

|

|

|

|

|

[

]
|
I
!
|
|
I
!
|
f
|
l
i
|
|
I
i
O—

UNLESS OTHERWISE NOTED.

- - -~ ~ "
8 } i i i !
) 5 ! j SR
@ i | i i~ 35
- I I | £ oen
! 15 1 I I | i Yo
| 1°
| I_“i
& 1 g 5
S 3] ce421
¢.01 B
U3 RLE4O] RLE402 RLEA03 RLE404 RLE40S RLE40B RLE407,
] AGP2003 DC12¥  AGP2003 DC12V | AGP2003 DCI2V  AGP2003 DC12V  AGP20D3 DC12V  AGP2003 DC12V ABP2003 DC12V
< —1t
3 r (deoos ——————————
o0 I
i 33 86 R6408 "
| » °% T AL 6401 oz A7.172W . 45408 |
a 06402 HSM2838 DTet14Ek D6406 HEM2838 DTCI14EK | roneatss
I gm gm Y o~ o)
| 35 I ® ®|
| “e Pe 7 | co3
RE402 RG409 G B coz
I 47 1720 47 1720 1© ®
£03 A6402 NLo2 A 26410 G ) cot
| DTC114EK W DE407 HEM2838 DTCI 14EK
| q® = O @) cos
3
I 35 35 o, | s
] b Po 6 D} cos
| Re403 RE410 0 (D[ eNo
I heoa  40172% 05403 hos 401 g4t A
i l D6403 HSMZB38 DTCT14EK l DTC114EK II
\,m
o~
- JPG402
| 8z 2 | 15206153
(-] — -
i gt ® ®] Lot
| RE4D4 6411 o2
\cor 47 172w 98404 Los A7 172w Q6412 7 | Loz
| W DTCT14EK D5408_HSM2838 DTC114EK Lo € ®)| oo
! ge b Lot & S| ros
~5 b
| 2 2 Les @ ®| vos
I 108 O 3| Los
RE405 412 \ o7
ll o8 4"7"" 1/2W Q8405 cos AT 1SN a6413 o 2 @] Lo7
DE404 HSM2838 DTC114EK DTCH14EK . 28 @ 13
| @ 3= no L6409 h
35 S5 35 226 |
| 8% 8% &s
| Og Og ‘-‘OI I
| 86408 |
Neos 47172 96408 LO7 ’ Q6414 I
| b DTCHI4EK DE408 HSM2838 DTCI14EK |
| A% 82 |
| ‘éa 35
| K 83 I
! 4 63t I
\cos 40 6407 Lot a5408
! 06405 HEM2838 DTC114EK Wr— DTCH14EK |
I 3“‘ gm I
I Zas (513 as' La1
| NOTE: Yo 7-1 |
CAPACITOR VALUES ARE IN uF. SOV : B
| (T) CAPACI TOR VALUES ARE TANTALUM : F—————————
| INDUCTOR VALUES ARE IN H |

e



I__._____.___.___..___..________...._____._....___________..__~_~.__;___

PO0S0352

- Q8 W m Q u v
386 & ¥ 36863
———{§80g~——{g9eoe}-———-——-————-- :
_ o [ 5 |
5
I—||W Y] _
8 ASZ 170 il [
el g o= g |
“hee ooy 32
[A3VE] SN | R
L<]8)
wum 2 |
5 |
Kl |
g0 _
|
|
o o |
_ N |
PR |
T L
8 ASZ 10 |
gi12d
% |
B |
z €014 ) ~ _
S s H—+ 2 _
5y 778 £y u
2 S0LLD Mm —f—h _
{—+ 58 | aasz 10 |
B ASZ L°O @D LIILD
Yiv5) o |
e g * |
00}, R
Su SO12y |
F3 h
E 3 |
= — —i—H
WM—h O g ASZ 1'0 |
© Jiis R 9t1Ld _
ml yolZd b _
mM |1H1V51 NI (0 HHHS _ -
—k Hm% | 2% 5 &
_ T O s (1110 e
e i N |
o< _ | 58 _
0 S " [ !
0 — | ﬂ s | | “
5 _ e © Lo P _
m N | | 2a) w8 |96
=2 O [ 1 B2E 5a= “
0 L I | =7 e
gl o |
||||||||||||||||||||||||||||||||||||| e - 100°0 |
| 8s 1649 1
| it
———————— [
| —h [
I 4089
. i Ze | o005 “
g2y 2%
gs3 | - _
||||||||||||||| EiSle TTTTTTTTT | mm !
o8 ! 33 |
848 _ _
N FEN T ] ]
58 | I
2 I I
P
<5 I | 1
10°0 mm ! } |
€0ZL0 °g i i .fmm?|w
. | & x 110044 |
2% | _ mm mm _
B | “ 55 o&x “
b ) g2 |
[ BRE g, IS |
38 83 |- 88 53
B _ = & |
Ty 5 | _
9022 58 | ]
1 | ] ] AE'S
=85 AL'9 L'y rat; |
| ] Do 80040 10043 _
o HH——Fh b _
201-89 1ty 100484
Iy o_ e o
| | B ASZ 30 8 ASZ
$00,3 o |
_ | % o
_ v@@m
_ __ POOROBB A&
| e & ®|aus
& I & [ al
i [ N @[ ane
8 - | @ = 210
i W=l sg 2 _ & wum @] o
s0zcy mvH & 28 | | g m B A
- 52 Te I & 28 88 1
— & 1 © ak | @ op \ 28 |
= 0l e 0 zz . # = o ' &
o Sg W ! _ = % _
i 55 82 1 | Z 2 ——t |
5 X ggg | | T o 2 !
o iz | | ®o |
) L 85 —k I
= N I S SOC |
g238 | | @ " |
Bez 1 | <O * _
© W
[ I
[ |
|




ang

08304 Dasgo3 REI01 08302 D8301
CL-170D-CD  CL=170D-CD = CL-170D-CD  CL-170D-CD
< < < <
o Ao ¢ o/
[3lzSlelz] D807 R8g02 DB8306 DBs0s
CL-1700-CD CL-170D-CD 56 CL=-170D-CD CL-170D-CD
pDgal2 Das11 R8303 DBg10 DB309
CL-170D-CD  CL=170D-CD =5 CL-1700-CD  CL-170D-CD
< < < P
fag " "y N
08316 08915 AE904 beaLa bes13.
CL-170D-CD  CL—170D-CO Hes CL=3700-CO CL71700-CD
) ™) o ()
¢ fad g ¢
DBg20 08919 5905 oBS18 08917
CL-170D-CD CL-1700-CD 56 CL-170D-CD CL-170D-CD
Y >\ 4@ <
W@ »’ W o
DBg24 D893 AB906 Degz? DBg21
CL-170D-CD  CL=170D-CD . CL-1700-CD  CL-170D-CD
() 4@ A 46 P
. @ ® W
08928 DBg27 8907 08926 DegRs
CL-170D-CD  CL-170D-CD 5 CL-1700-CD  -CL-170D-CD
< e P >
« € (@ <
DB932 08931 JS— 08930 DB929
CL-170D0-CD  CL-1700-CD =5 CL-170D-CD  CL-170D-CD
P — P <
o pos a oy
08936 08935 A8909 08934 08933
CL-170D-CD  CL-1700-CD . CL-170D-CD  CL-1700-CD
i® < (® L)
DB940 08933 RB910 08338 08937
CL-170D-CD  CL-170D-CD =5 CL~170D-CD°  CL-1700-CD
() 44 P P
« pa & "

0010vvEd LINN-T8

o — o e et et o S e e

€016dr

R
J

i

SN Yy SR

T

€168
[x0A]

980060YN

im

—3 2
<
| ge
Sa
I <$Eﬂ
—————0 0 —_—
Bla
e8| x
> @
¥ o
ENES
an
S|=
S s
£ 3
)
ro
@@
m3
]
31

8800607N
21168

b
f
P01 1S
Poz | @
T
i
|
|
i
gl
2|
.
spe | &Y
v |©
PH &
e
g |
g 1
1
vie @
VeR | @)
sP1| @
sP2 |9
A&
" (o)
1@
SEMK| @)
sk |©
snnb

i

colZryed

=
N P
t @
Q2 B
55 8=
52 T & l
a
= z
B < D
=& e
< {2
IS ol &=
z (5] ~N g
S
o ()
)
0 |0
8= |4
Sa :
o
z O =z
o a,
|}°$ EJOQ :
w_ ¥ urd ;"
(=3 (=3
o N
= g§® 7 goR
<
3[R
@
%2 3
0 o,
w3 o [N Ben
.2 B Bj@ts ~ g2
o = |[=] o 1
aCRE S ol 58
- |G| ~ ~N
g (2812
Fos | CE
=~
<@ (g z =
2 o, o,
20 | 8% N o8B B
@ 1] 8= (@ 85 S
w Qo [« r [»]
T ~N ? ~
R
X
it
)
§9 5 z
=im ol B I
o3 A 321
8 o S
S oF
&= Ra @
~ ~N
(g z CL =
{73
Q (>3
k- e
g g8
_T h

LINN-MS
Lo 0000 0O OB O

AF IN
AR DUT
AF GND

KL
AGC
K82
KS1
K80
K13
K12
Kit
Kio



TO CNTL~1-UNIT

| onTL-2-unIT _} i 1 —————— q
| F3448101 CON-2-UNIT
| B g e e e BT o ] ) e
| A -———*\/‘ : I | | w | F3448104 ﬁ o
| | L _ L
¢ B I
| o I : | VR-UNIT [
t se002 | IL F3448103 |
|
| e
| A I
| Q +av
I
l 08016 / 068009. 10
FG7927 2322 Pos B
| Sohs REG ONTL DS80014
DIAL COUNTER . FTD-13337AA
[ aoonrr | i LCD DISPLAY
| | F3440100 s
| B [ I = | i
I Morey | B1T00CD o] t—>5v sE6
] 08011 Q8014 l ’ 68032 0%, 31
| = i I e anE =3
| M3B8022E2FP (M38022M2FP ) asd 1
| _ 1
1213 s suB CPU
08020-25 CLAR
} Fen [0 %H oS-z v | oo | 8013
PEG MSM52656S-V 1K
{ Bax N B Leo parv
crosk | Loso
| .
| T e
| ) 7,2?%%:4—12 | [_MIC_LNIT FAST
% 0801 vos xso || Faassioe viz
| DS L 1 | -
| poe |
Ki7 [2)503'3‘523 AX LINE = —————e
I TX LINE ====-- -
l {/ t COMMON LINE ———
| ‘ O
l KEY l
| MATRIX |
|
| |
I l



TUNER BLOCK DIAGRAM

% ™1 oM coeLen 3 M oouT
i MATCHING
I I SECTION
| | —~
| 065081 06521 l
NM2904M MB37B3PF
| INV. AMP izt veT MOTOR DRIVE |
| 06522
R 52, ’
| INV. AMP 120y veL MOTOR DRIVE l
I 06501 06503 065051 oesoe=t | #c C1-CB. FRL I 06401~6407 ||
25Ki04u b+ 2502801 | TC7aac00 [—={ TC74AC74 - Ir N DTCL14EK
I BUFF AP P F.F o | C CNTL
I 96517
M37450E4 I
v TUNER CPU il
I 56502 06504 06505-4 06506-2 ™ ! St
25K104J ] 2502801 = TC74ACO0 [ TC74AC74 e TCiLaEl
l BUFF AP AMP F.F l
I SHA l
06509-1 06509-4 I
NM2B02M NOMZEOM
INV. AMP INV. AMP I
l 06510 06513 06512 l
25160 NOMPIOM | —»  2SA1235 |
I ATT AP S I
06509-2 06509-3 06516 9 l
N M = NJM2S02M 25C2712
TNV. AMP AP BUEF l
l 06511 06515 TCNT I
25K160 25c2712
I ATT BUFF |
| TUNER-CNTL ! TUNER-MAIN

19 TCNT TXINH sa S8



RAF-UNIT

F325100C
1
e k
e it
AGC201 éE?V
Vlm e : R
i L e | e e
5
:, L
ﬁgﬁ:‘?ﬁﬁl gnl l &glg‘ﬁz:
N ML’IOM Eiusoae
( B S wns AW W
o | o ) >
2 Eﬂ;% §§: gol 3 s %T%
(| gl Bl
"5"‘1%1 » By [ ?%3
$t B K o 48
Jw b g%sgg L3
By :
i -1 9%?& Loy ‘}E:‘
wel gE ok
I ! % w7 w%
1 ™
i1 B Bl
U ul ‘%OE P fd =g
R'A e R"‘ N b
mgﬁ ﬁg: gﬁ gf r2018 @ﬁ gm%

2l 0. ” 100
1| Elps i
T B
R o @u W g S g
[ i wlgg
28 ol L L o 18
P “i%g;:% " ﬁg»g e Y] %
ol :
:I g?:f gzj
= r L5040 E%Ms’_ m% L g
» i —r o

7]
o [
HLEIE ol
By ey 2E B4
bt i v -
el plel plgl = 7
) J © Fgg21 ﬁﬂ o iy
. | » 8§ TEe 1
qol g I @035 o =
i ﬁgl E?d g 2ace7izen © :; ;:gaﬁ
EEGE L » <
) [ T, GG V\Iﬂ (D\I\I\ \ = gglt > e
a0
oo | @)
]+ B e
sy ® 6.8 16V
@-j
. ey ‘1
ec (@1
s|®
™ s: or—!
| @
oR1vE | @)
s|©
ALC |49
~|@
AX
™




uitEn |OBRe ER GRS o
cosms TP Ferois . ey s,
e D €5 Hiife| e e @ .
e | TR 1B iE e, 3
§ ’fa Iag # (o %’ §l§
1 TP2004
pal 5
T 7

02045
FALA4P B

VR2008

ﬁx r_,,,_m
S iFJB w §‘I>’—‘ =
’T- « “22’5125' *mx 3 g . 31
< g 8 I
L ~

T8
—— NOTE:
ELECTY YTIC CAPACITOR E; INSF. 488V :
#1 3 !

Vs 1N M
sv#ﬁfﬂs N H
VISE NOTED.

W
*RT % E-0) E)

reooe| "o [moscomee| -
2003 [Hitoai6s| - =
- = |n1s02164)




1ST LG 28D LD .
Jioat J1803
P1030255  P10SDZSS

LOCAL-UNIT
F3445000 & o cos  2esTe

a.01 8
i

1346

Q1005
25C27147

11007 L1008 11008 L1013 Lot
LDG21819A LUG21820A LOGZ1820A LOG2IE214 LUG21B20A

RI01Z 22K

mioza [ ciosz | ciosa | £103%
veal w 5 & tr | SpeH | zpex
0.1-7.54 b 25 = o
w, DIODS S 25 85 -
3 1588 EEI c1e Is; sﬁ %{'
S P 5§ G 3
% Rigs ] SR

N
ﬁ! Efl i b I
1ET i BE Y 0,
3|9 U LS Vicrozs 250262008 c1075 1076 | B8
z EL 27 2,
veoz - 8
. D10GB o
3 15558 { £}
o9 Rryosa i o]
41020 H] g N
FATAGP 35 o
S 58 o3
5 S H
2 =
108 R1087
vCo3 M i §§ LT S50
8
&1 1
I © £1107
“ 6.1 25v X
Q1027 Te1001 8.
1005 FAIAGP £ O ox, s
0080624 =] . = 91022
A Bl o 280271768
w |G — 8T = =Y Q1824
oz 2 38 | g% Cog- 2839 5en -
{2 ~ ﬁ am & =T & 21028
orr |G err E 28C27126R a
3 o T 25 L4 2
T n) £ 53 3
#x }G L VEO4 ©
o " -
BT THg 3R Yesss S
o W an S

100
" ‘g§ RLL$ 100K
’f ) o R1368
pio1s ] 3 piii
> = e o
1028 Iu
RI310
12K FATA&P g £
@ o
F =3 &
3 = i)

Cliis 338 CH

cks O rer
[
o8 © oo

dioto ! Rytzs  CIFSL
PO090824

0.33 35%
. Ty
H

Q1045 R1326 220 TP1002
1.5K  28K208Y [ ¢—T—Wr——g 4 Q TP-E Q1046
2 1397 TP1G08 250262008

2
2
2
>

Y=Y

\
7]
]

8 1008
220
220

1048 At133
25C27136R 100K

£1188 1200 cl2of
0.0 B 335 CH33» CH

@
a
7
o
i]
1
Rr1331
R

21042
MB8708GAPF

o

J1912
PO0S062Y

2
=
=8

D1072
188188

2
|

%

i

Q1048
ﬁ FA1A4P
R r
> W b, E T T3 f [

veos
veo3
veoz
veot

R1341100K

43

6
12,
£

123
0.0047

-
-

1231
3.3 50V

330

1237
0.00% 8

-

Cizee Ri1se

Q1064
25A12630 Ri7a -

e
]
8

—————®e0g~
i
o

-4 &
i3
22

S
aN
T

g
&

FATAGP

22p CH

i

..‘
D

3
%

J1g3i |
P1osG348

1022
PG0S0E2:

2 B B4 3
b BEE BT 32k 5
Q1087-1 ol =] g8 e [o2
¥5218A. e S
E 2o
fa .

=
B R}

b5y

[EXT ALC|

8

Rrt270|
doK

A

D1g42 R1273

- ™
188270 | |amive °

€t
&

FY

+ )

Ri275 7 K, §_ ] at

> Taok % o5 feica1— H

1017 RI274 Troat.2 R 8% [uszioal
TOK gt ws2ieAL 53 ©

R1304
i

priag
| [OR

.

)
by
=2
3
32
o
2
3!
2
5

2

I
233

i 5ov

01065
ROS. 2E82

NOTE:

AESISTER VALUES ARE IN 8.1/10K 1

CAPACITOR VALUES ARE IN #F. 50V :

) CAPACITOR VALLES ARE TANTALUM +

INDUCTOR  VALUES ARE IN H

UNLESS DTHERWISE NOTED. arcay 21038 91039 Q1160
FAIALP FATAZP FATAP FATAP

- B S, MO . 1) ooy “omeoy

J103s 1026 J1027
® 8 poosteer 2 B & eoostez &2 38 B eotdten poDS062) 8
g

ooy
Damy

ot
DABH



1361 Qrooz
FI38Y 4oliaat0n

2 Q1005 RI0IS
25CZ714Y 1AK

TCXO
*C apTrom

€626
1500 CH

RID30 19K

B

T1002
Q1068
2sc27iz0m LOD21932
00K

R135

0021932 0,

c1082
T8 eem,, guse,
—

Q1014
AFCID37H

oig €881 D1010
s2008 .01 185270

=1
i
1
1
1

b €y

c1348

RIDSY 220

c1101
1004
22 CH PT0S0546

RIOBS* o ?59
P v [OATA_TRAUT]
w— g] A

-
01013 188270

O TP

RICS2 LioEZ
820 ta

Q1029

a2
@

,,

1376

J1008
POCS0622

[
|

o r-@“AF
@

¥

uic

1388
o

a

2

1
1364 & 50V J

€1373
4707 18Y

©1374

‘C_é!'ﬁ RITIY r
‘—-l
See) -

1

RI088 (0K

470 6.3V

£3175
0.047 F

J1013
POAS0621

8P

101t
P0080622

=

4%
7

6.02

g124

Sov
e
<
]

€1241 0.018]

11,
o
2
g

£1250 0.047 F
238
50
D028
185270
1

T 12

K

S Ani
o1027
188270
>
R ook | 4=
ot n
Q10632 S 4 ake
Sy g “‘;;Iia 186270 | |S7FF
= 66,

g :IJ-
- & POGS0621
gul [ piozs bR =
185770 8 18
= " i
6] P =1 f il oo
v » I

4

RI1Z
3.2

D1064 158270 -

Q1101
28D667C
™

P1080657

T
C1276 1 BOY

€1268

220 10V

Pl L

o oo

-2
Lo

c1ze2
47 {8V

ﬁ 953

]

- Q1078 21063
AiZE7 Clsv [ARTTTRIE i 4oser 26C2T126R

Rizes d FM St

™ FAIMP

1267 160K

1384 aRIZ72 100K
1078 190K

DRIVE

Mz
BOV
R":‘:"
R18L
AT
{
0EEOOPWORR| {00

Ri278
100€

)

e
L 100K

2
8
o

>
S
2!
a

22 18V

[
3,
ey

Rizez.2. 2 2.

R1297
2% a.

R v

J1023
3 POOSOE21

g H—H NiE

VS

GND

J1gzs
! P10g0a48

PATCH [N|

oz

1.

1307
0,0068 B 1

—| RI31g

12K

%1315 12¢

Tt
n . R132)

,

] w

91024
P1050648

b

1029

g - poosoe2s
.



5008 T & \»PW.T g r.iLO 2 5 o _
1w s < vEORH [ - LvOOBOSN 2208S _
g ! S o Tk = VOUSUEN
8% oYy 4 TvO060EN A
8* _ P2, o EE0BY T “'so0es > | 5
! 3 2 U5 S _
4 | @ _|O o— © L£500B0SN 12085 _
2 7G00B0GN_ GO0BS
@ OINWT 97080 @ )QIL 2700500 _
=
[ =]

e |+ 8 1000 5 Ml\lmr Bl S _ ! |
a, | [ B C £50050GN” 02085 _
My Ll
B <8 OTNWI S10BQ _
E _ 8l o g £800BOSN ¥0OBS | |\ [ _

= H 050GN
_ = 8B |55 2208 o 08 HO—(@—0—+
aT e - ) - [ ! I ] _
v
| B L ALy oo & BTSN
< 3 05084 Lo & Ml o o
| , 23 IR OINNT_Pr0Ba I 1 [° 9 o i _
@ 4 a Qo GOUBOEN & _
g o Ao
) T
_ i ox 8 8 1800808N g008S | | | [ |
_ oF ) n o £0060GN |
(S T = HO—{@—0H 01085 | +rO—@—O- _
- ——k 2
m W 4, hge g .M|°\|m. = & M|A _
ey £€08D [ I © o [
6| @ 8208 /500505N_ 8085
o @ 2 ASD 00T
| @—k Slat 238 0180 OFNKI g oY
= 58 i _Lm|m v 21080 | > o
o - nw._.lm L 8E LPOOGOSN | LPOOBOEN L7085 _
™) r
—k 60085
g _
OInW w - . z
© mx@l» 238 Loy 4v8GSPOL m _b m _ﬁ_
N | Ok 20 & 81080 d5—— B o |
o o5 SRS ANY 1POOGOEN 97085
8l ~ |
g1 | 83 3 |
b %
e o% 1900505 38 W4
_ 99 52085 [0 s 25 _
ag =% | seved
| & 8 |
_ “mls |5 88
J ~ i = a5 _
u«;%m R 8 100" gRe .—.m & i
: 07080 8
_ 11082 1} W W l_l [aY] W . _
MR
_ o g1y oLy, 1908 0Ly NS _
P2 14 -7 Q v08d oD
oSN i —w—k )
_%. a vE 0 o 5001 oe ~ o _
378 e | e 6208t 2z s oy
_ 2182 gn M x b S al _
o & B9 | ow ] o¥
Lo @ i 28! |croososn oS 28 o2 0 _
wlx 019 88| [Fooms 4 fal=) 8L o &5
o o [=3re] oS og S
#1918l 29 O_O DO > D < _
_ S <] T z, a Mod og =30 _
| i e |
@«
o o=l ] 10 0o WA
@ 20, - pasal AT
_ 8g= 32 & 35m° 22 15084 _
8o S ——h ~ <5 an W
5 o
_ e oy e as -5 @ 9c08d _
Qom 25 <Q & o
_ 85 2 o% Q| @a 21 _
S oF 5508
a0 ERR=1%]
— oq 2R A
e & 2
_ 208y _
PN
_ Tooan ~o 7 2r08y N o0 _
| Tk 83 o) B
<
Zxt o 3 > o% 83683082 a5
28S% oa i) 8] BRrBOCBO
2] on /fr + =10] 3=0E=50
<p 01 Q
_ & oo o10BY ©
AGe A
_ 10 0% 00T S
+——k 62080 g00BH 6ocBy
AOT_OT R noot ©
# 0080 2 RO o
<
_ ——+ 822 971-C1820s2 —H—* A go0a1
5 6083 3g 10088 12084 <
| 23 o ot o o
! 001
T3 3Bos p% 9008 £008 uly w
L& ; g
I < 'Y = ~ -
_ = . W k A0V 22 I 32
= . WEE o> SOT £0083 323
Zz W beh | eBosu  SB4 voohu 3 94 -
[+ Bo 23 236ay
. % 23
T ol "t o | 83000 e8
A0 3
_ 10080 g, L zooe0
oo~ >3
[id
_ ] w —_———
e [CI1CTC) SR B B—
- L J—-[e®
EM < 10 =]
83 28 55
89 288
0NE 59
o
a o a
<
3



L3313

| N5S030047 f D8O16 IMN1O MR = ] ,{9
l S8021 NS090047 ®
l = ®
" D
I cg028 n o 2
f8033 N g Q [P [
I 58022 NS080047| 12 x3 i) |
O - RE034 - Ox ne
I 1K ce027 Ao N e
RE03S 32 fov ~ 58 @
l i 100K N =< q»__@
- !
I 56007 N5090057, RBoss %?8 ®
58023 NE030047| 54 LB
o) —o0 RE037 IS @
S ‘?] E 100K = Q8030 = ®
g 2SA1179-M6 28
I 580145 saooa |3 e 8g 8026 —
N5030647 NBOS0047 caooa =@ 0.1 !
l $8024 N5090047 [ AR 25 10V Exs % T [
0 o RE049 REQ48 —w fal T 3 TN pl
22K 22K RE040 1)
L 8 ¥ ) 1908 ook 1y
~8 W . C8106 3 IS
I 58 i RE074 RE873 16 1oV A '
] C8036 ® RE050 54 A |
I 001 B 2K
[ &
ca101 |
RE0S53 o 0 Ng Q185 F
10 RBQE3 @ @ s ey [
—_————— e 10K S1e R [y
RE054 Rlol 8L o
10 ¥ E== w3 L =
— At - = Wy S
2w 8] ooz -_ [y Lo I
g 10 5oV | B @ e @
gt} a6 e e fevatIatiilalss yatilaly & al i
SOV DRRROBV® cao21 B -
| = G®sggz 228958888 28P5@DY PR e |
SEG 2 é. 0O % X0 (27 % 6§58 w8 J0 60 5 r 8 ® SEG 79 ca1o02 ] o [ |
I sge 3 B VP> = szge - £ o6 78 ——— 01 o 0 I
@ = = = z P b BV F c
' sec 4 & X SEG 77 oD —Q b4
® & ) c8103 o]
SE6 5 K T, SEG 76 L] Py — |
| @ ® g£=
SEG 6 & X SEG 75 om - | '
Q@ @ a
g6 7 & b, 56 74 & _ |
SEG 8 ¥ o6 73
I pm— ® @ SEG 72 l
| @ ® @ 10
SEG 10 & Ay SEG 74 O /_SEES_BBQQ_ SEG 41 [
l & @ w® (see 97 r)
seo tt & & 6 70 @S L 37 ] S22 '
Q - - 44
[ SEG 12 & z & SEG, 89 a1 [ —SEc 34 SEG 45
I s 13 & ] & st o8 & 3 = |
L D [—Sed 31 ]
SEG 14 4 %D S SEG 67 /% SEg 33
| SEG 15 631 88 & SEo 8 =2 == I
5
@ @ ) [~—sec 22 £6 52 |
SEG 17 4 J SEG 64 —ses 21 SFG 55
l ) < ® [—sec 50 G 56
SEG 18 & = SEG 63 | —see 19 | I SEG 57 |
@ = @ [-—Sed 1] = 556 58
SEG 19 SEG 62 l——sFc 17 | [ SEG 59
) @ | —sic 16 =& SE6 60
| SEG 20 SEG 61 [—sec 15 ] okt SEG 61
&) & — G 4 @ £6 2 I
SEG 21 & SEG €0 See 13 > St 63
| ) Q I~ G 12 > SEG 64
sec 22 X &0 59 =15 = |
| SEG 23 é’ & 58 58 [—ee S |
- e
’ st 24 %) &8 7 o s
; | |
l ses o5 & P | =7
3 —sic 2]
sec 26 & &L = 284 S |
| w0 o1 @ T = ==1 B |
—se ¢ 25 e
| SEG 28 SEG 53 —E2-22 S8
ﬁ’ @ L SE( 7 SEG 78 |
I SEG 29 & ) SEG 52 COM B SEG 79
3
sE6 30 % SEG 51 oM A e 80 |
| : 6
l DD SO EB-B-I-B-B-E |
winiuningelagluju|le ulnlg|le (.|eio|oivlg]|d |
mjmam pm pm | M ([ pm o (Efmfmopm M| momofmopm o
] diolaolalao | |e|la{e|e|io|(oie|e[a|la |66 |®
Wiw[wiwlw (W | W Wb N[N IN RS [N SN |] I
I SR (SRR BN |B (S |2 N |G|8|a|&|3|a|c|S
I k k 2 :




m o < 0N %
TE8E885¢%
I JHEEERE POOS0627
l HELEE R R OR 52
©O|DD]H|Hn[ 00
2lelelR| e ee
| TUNER-CNTL-UNIT AENERE G
s ETa[ETE ]2
I F3247000B oc|lo|o|o|o|o
slolslelsic 3
L 2
I ™~ o %8
Q6521 ] i
| MB3763PF~G-BND 5 8
| |
I IERIE
3 :
I SOKB u;o' 8;ov RslsKeg e
oe] v
@
| B
ey [t
| (5] (5]
I s o ABSZ0
[
e AiAK
I RBE01
I iK
»
sl
i,
o
l Jraby
0o
I ] e
JB508
I PO0Y0523
=] co4
| 5 hais €05
Some NN Qd
! NITES o0 06
SoKB g.T BFC 83 olele]o)]
[Is}
| Sgl ST (6522 UOI co1
w O— S MB3763PF—GBND oz
JPES03
193159114 19V o3
| FAL
Lo7
6ND Q6508 —1 RES31 1K L0
I NJIM2S04M o \
Lo5
Q65082 5| ¢
J " Lo4
/ RES32 IK Lo3
6
JEB10 T
P10S0210 I N . QST e Loz2
RAE52 RE530 ] 4 Pz Q Lot
l 100 5k 220, 0K Q6505-2 8 IS
) 1%
| 6506~ 1
HD74AC74EP 1
| 2| R {5
I o2 Gef-
08801 k2 @ X
I 155101 tro o | =] S
4 ! 4] B=Rs8
S “m 5 o8
lﬁég: 2z &1HD74ACO0FP S| &
| vl :
DB506 Ll L.l
. JE501 o 3. 1% 8 18597
p{090210 B3zS 2 ¢ - ololole
TUs glxx |0 @ _.L
a glg=| @ - o
| =8 AB510 1K § 8gT3s g% b ce3ds
By [ ol 8= Uld £ 8l°' >
] =3 - RB522 a5y ceses g
| g s 25 B3 ” geag 1o LS
8] 82 =3 Q6507 W, 8888 T, j0.047 F BB &
| ” S |2sca7izep  PesEs ‘Blo_ :
| Juls 10K S
[ls) fein res24| g g
On < @'\
JES02 I 8 ¢ 3 {10 L
P1080210 | JPES02 08501 = g ~| lo| @ |¥5eE0!
T3317880 o 208 02 GB505-3 Fox|pes & m RE533
TU2 4k = ¢ 20K 0% eT 8T gl T 100K
M —
[ 48] = =l 2, 8a) Jgg 96506-2 o
g ﬁ g g7 £ _6e502 [13 o Rzt
w —
l - 25K104J ;gﬁ% Q65054 1] . tAt]s 05509 ﬁl‘« AN
Pt 13 11 D1 QL . 9 ‘
| g 12 il 1 Ce517 1555
11 4 m CKSR?x ik pi <| | Q6509 -4
I M h2 - 0.047 F ol m!!§
| : oo 3 2. 2.l g8l Sl
B B ST 53 ”
| 3 ¢ BT g |
| £504 ge ” gz 06509 —3
| 288585 DI .
I RE547
I 47K
| NOTE ¢
| RESTSTER VALUES ARE_IN 9. 1/10W :
CAPAGITOR VALU WF. ;
(T)GAPACITOR VALUSE ARE TANTALUM :
| ELECTOROLYTIC CAPACTTOR ARE IN #F. 16V
TNDUCTOR VALUES ARE IN H :
COTLES VALUES ABE INH -
| ONCESS OTHERWISE NOTED. R,
. |
| ceoeoao
0O Q0 O O O O O ¢
| 366636 3 S
2Bl el 8888
] 888 B 8e
ololololalal ol
| N
| MMM E
nLOLr (239
| T
| RIREREE
_..__.____.____________.._____.______._.__.___..__._.____..____._________...__.—____[ 1 @@ DEE®T
MmN W owY MmN
-+ O O O 9o O ©
o B I |



Q6520 |
uPC7808H Les503 |
100U
u_l ~ |
I N
By =3 |
[ole] {g% l
[5n8 O ™~
01 @ B 8% |
@Q . [Tojund
8570 e @6518 82 _— |
3 FA1A4P STy |
=g | [= i+
ay Bl =3 L |
S oF ©
32 BFcest @ R
& F |
e} 0!
33 RH | T 82
21
” |
GGG IGIE-GICICICICICIC-EIEE-ED ,.L i Q6516 » I
< O <« @@ (9] = Z (9]
't o = 4 FALA4M Ry
544 £ 37 & < oo o 188270 l
@ = )
[s:] e e =
T400 @ & 2992 |
@) 1200 €) 83T By e rnwm e
| 2 b 06516 =82 BEga JB506
-QE T100 ) 2% @ 5 O BEEB IPoososes
@5 INT1 > it T
) 1400 INT2 48 A Jr > = Jr ®|1s
RESE0 T
8 L200 INT3 = - 10K I ®|res
9 -, 8 Rl INx
@9 L100 TX/Rx 49 B38= =88 FEGO3  DB51S @]
60 FRL <y ye= A ] O]
&7 2|3 TElETE 10K 15597 & s
69 16 g2l2=22 (D] sa
0 — g (S (MG T
635 BILT BT SHR FeRe
63 L4 Q65417 SWR 1.5 g § 28 . 5| |
& L3 M37450M4~-634FP SR 2.0 .0 |
€9 L2 SWR 2.5 .5 |
6)L1 SwR 3.0 (8 - -0 JB505
83 4L 7 i X |P0090524
100k | Bb¥ 5 e mlm
69 sc ® Jr\%%,g gl Bl TOIRE]
w o
€0 1zlv ve SET (S VCSETOTEFE§E1 s Sl (@ | TeNT
6D 1zl4 PAUSE (4 O 1pss0; 3 |eND
62 ver b ™R pause  TP-E @|n
63 vou > 88 6 q e RE564 o Olm OF
&3 sum 2zz2¢¢ 83 ® e Bo= 8=z 4 :
~£5 TRt Ealk, =77 B0 %,é ﬁ‘é uol ulc'. l
g ] IR |
o, m  GE515 7 |
heicE: 25C2712GR
2= I
RE563
ces28 Y| 3 C6541 100K I
10— B L= 0
T 0,047 F O B 0.018 J,
RS & ”r - I
Sle "1 ges10 e
2SKIBO—K5 o |
Ja)
8530 od J-_h—‘ o ml I
[
0.01 B D = m 10 2>
sz GG 7O 2 313 06514 B%’l |
ook &% vl —4 | pesas opok 8T 3 NJM78LOSUA I JE504
=i{eno E PO0S0623
DAY UK
RE541 7142 ata oth K@D 113
47K 14 @
\I_13 LL.I._< oo | 5 i
- [y 'l ~5 ~ -9
o, -,
]| aes09 -4~ | 25l |2y nils .
2vh B3 BT 18 ﬂulg ~ 52l GND
& @ e 8 ] RI |
7, -
”r - |
86513 —————————————————
NJM2903M |
[0« O o S« B« (I« o J 5o By 1 I
e momow wowm i
O o o o
Scfcacca 25A1235~ME 3K |
mlo|la|alorolo| S
EEEEEEE |
Qlololal ool al o
TEZFToE |
AN NN 2 |
RERBEAEIE
n ~ qLOL
—{B= Bz B Pe B
BT BTETETET 87 8 |
CHEEEE] o |
JToeeee0e — 2 e
(1)
Jut



YAESU

Performance without compromise.'™

Copyright €0 1994
Yaesu Musen Co., Litd.
All rights reserved.

TR T ET N






