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The Yaesu System 600 is a low-cost, integrated HF
communications transceiver designed for the worldwide
Land Mobile, Marine, and Amateur Radio markets.
Utilizing an innovative Configuration Kcy technique,
the System 600 is casily configured for the unique op-
erational and regulatory requirements of the nation and
service in which it is to be used.

The Yacsu System 600 provides continuous receiver
coverage from 50 kHz to 29.99999 MHz, and transmit-
ter coverage, determined by the Configuration Key, as
appropriate for the user’s application. Operating modes
provided include J2B (USB or LSB), J3E (USB or
LSB), AlA, A3E, and H3E (only on 2182 kHz in the
Marine version), making the System 600 ideal for a
wide varicty of voice, telography, and many data com-
munication applications.

Advanced features of the Yaesu System 600 include
100 memory channels, arranged in four banks of 25
channels each, keyboard frequency entry with fre-
quency resolutien to 10 Hz (100 Hz in Memory modc),

and Alpha-Numcric labeling of Memory channels. For
casc in programming fleet systems, a handy Clone fea-
ture is provided. And a Yaesu-criginal selective calling
feature allows paging of a single transcciver or groups
of transceivers by a dispatch center.

Available options include the FC-800 Automatic
(External) Antenna Tuner, FP-800 AC Power Supply,
YA-30 Broadband Dipole Antenna, YA-007 Mobile An-
tenna, MD-100asx Desk Microphone, SP-7 External
Speaker, SP-8 External Speaker with Audio Filters, YH-
77STA Lightweight Headphones, TCX0O-4 High-Sta-
bility Master Oscillator, and the FVP-24 Encryption
Module (not available for the Amateur Radio version).

This manual includes installation, configuration, and
interfacing instructions covering the wide varicty of
applications for which the Yacsu System 600 is de-
signed, so as to allow the dcaler or installer to cnsure
maximum customer satisfaction with the Yacsu System
600 HF Transceiver.

page !




I. Specifications

General

Receiver Frequency Range:
50 kHz ~ 29.99999 MHz

Transmitter Frequency Range:
1.8 ~ 2599999 MHz (Selected memory channels, de-
pending on ITU Marine channels or general coverage
configuration)

Emission Modes: J3E (USB, LSB)
AlLA (CW), A3E (AM)
H3E (2182 Mode only, Marine version only}
I2B (USB, LSB)

Frequency Synthesizer Step Resolution:
10 Hz, 100 Hz, 1 kHz

Frequency Stability:
+10 ppm from 0 °C ~ 140 °C (Standard Version)
+2 ppm from 0 °C ~ 150 °C (w/TCX0-4 Option)

Operating Temperature Range: -10°C ~ +50°C

Antenna Impedance:
50 Q) nominal (2:1 Maximum Permitted SWR)

Supply Voltage: 13.5 V DC +10%, negative ground

Power Consumption:
1.2 A {Receive, no signal)
20 A (Transmit, 100 watts oulput)

Dimensions (WIID): 244 x 104 x 286 mm
Weight {approx.): 4.5 kg (9.9 1bs.)

Transmitter

Power Qutput: 100 watts (]2B, I3E, A1A)
25 watts AM Carrier (A3E, H3E)
Modulation Types:
SSB: Balanced modulator, filtered carrier
AM: Low-level (carly stage)
Spurious Radiation: 40 dB below peak output

SSB Carrier Suppression:
>40 dB below peak output

Undesired Sideband Suppression:
At least 50 dB befow peak output @ 1.5 kHz modula-
tion input

SSB Audio Response:
Not more than —6 dB from 400 Hz ~ 2600 Hz

Occupied Bandwidth: A1A: < 0.5 kllz
J2B: < 3.0 kHz, J3E: <3.0 kHz
H3E: < 3.0 kHz, A3E: < 6.0 kHz

3rd-Order SSB IMD:
—25 dB or better @ 100W PEP (14 MHz)

Microphone ITmpedance: 500 ~ 600 QQ

Receiver

Circuit Type: Double-conversion Superheterodyne

Intermediate Frequencies:
1st: 47.055 MHz, 2nd: 8.215 MHz

Sensitivity (for 10 dB S/N):

0.5~ 1.8 MHz: J2B/3E/ATA 2pV, ASE 8V

1.8 ~29.999MHz: J2B/I3E/ATA 0.25uV, A3L 1uV
Squelch Sensitivity:

Better than 2pV (1.8 - 29.999MI11z)

IF Rejection: Better than 60 dB3 (1.8 ~ 29.995MHz)
Image Rejection: Better than 70 dB (1.8 ~ 29.999MHz)

Selectivity:
J2B/I3E/A3E-Narrow/H3E-Narrow/A1A-Wide 2.2
kHz (-6 dB), 5.0 kHz (60 dB)

AlA-Narrow 500 Hz (-6 dB), 1.2kHz (-60 dB)
A3E 6.0 kHz (-6 dB), 12.0 kHz (-60 dB)

Clarifier Range: £300 1z

Audio Output:
At least 1.5 watts into 4 Q (@ 10% THD or less)

Conducted Radiation: Less than —55 dBm

Spurious Responses:
Below 1 mV equivalent signal level. (Except discrete
spurious responses at 5.2428 MHz, 8.2150 MHz,
10.4857 MHz, and 19.6610 MHz)

FC-8300 Antenna Tuner

Operating frequency range:
1.8~30 MHz with 12m+ end-fed wire;
3.5~30 MHz with 2.6m whip

Matching impedance: 50 Ohms (unbalanced)
Maximum transmitter power: 150 watts PEP
Maximum SWR after tuning:

1.5:1 (if antenna is not a multiple of 2A)
Required RF power for tuning: 10 watts (£3W)

Tuning time:
3 s typical, 10 s maximum (for one channel)

Power requirements:
13.5 VDC £15% @ 700 mA (from FC-800 jack on
rear of transceiver)

Operating temperature range:
—30°to +65° C (-22° to +149° F)

Case size (WHD): 264 x 80 x 264 mm
Weight: 2.1 kg.

Supplied Cables:
Coaxial Cable (5m), p/n T9101366
Control Cable, 4-wire (5m), p/n T9101419

Specifications may be subject to change without notice.
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II. Controls and Connectors
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II-1, Front Panel Controls

(1) Microphone Jack [D
This modular jack accepts microphonc voice input,
as well as scanning and PTT (Push To Talk) control
from the microphone. Specificd microphone imped-
ance is 500 ~ 600 Q.

(2) Headphone Jackﬂ

Usc this jack for connection to Yacsu YH-77STA or
equivalent headphones. Specificd headphone imped-
anceis 4 ~8 Q.

(3) Clarifier: Receiver Offset Tuning (— 4 +)

Use this control for fine tuning around the current
operating frequency. Rotating the Clarifier control
tunes the receiver (up to £300 Hz) without affecting
the transmit frequency. The center detent of this
control yields zero offset between the transmit and
receive frequencies.

{4) Power (1/0)
This is the main Power Ow/Off switch for the trans-
ceiver. The switch is a locking type.

(5) W/ALARM

In most transceiver configurations, this button serves
as a [frequency, memory, or band stepping control
which causes downward frequency, memory chan-
nel, or band change.

In the Marine configuration, pressing this button
activates the alarm generator, with the alarm tone
emanating from the Speaker (reccive audio is muted,

and no transmission occurs). To transmit the alarm
tone, press both the W/ALARMkey and the 4/2182
key (described next).

This key is non-functional during frequency or mem-
ory channel entry.

(6) A/2182

In most transceiver configurations, this button serves
as a frequency, memory, or band stepping control
which causes upward frequency, memory channel, or
band change.

In the Marine configuration, pressing this button
places the Sysicm 600 in the “Emergency Channel”
mode, with the following results:

(A) The transceiver is instantly set to 2182 kHz in the
H3E mode;

(B) On the LCD, £ ~{H appears on the display, indi-
cating Emergency CHannel operation.

This key is non-functional during frequency or mem-
ory channel cntry.

(7) Main Dial

The main dial tuncs memory or VFO channels (de-
pending on transceiver configuration) in 50 steps per
revolution. It is also used for selecting alpha-numeric
characters during “Alpha-Tag” entry.
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(8) Volume @

This control adjusts the (receiver) audio volume level
trom the spcaker or headphones. Clockwise rotation
of this control increases the volume level.

(€]
(9) Squelch =%

This control may be used to silence the receiver when
no signals arc being received. Clockwise rotation of
this control causes the receiver to respond only to
progressively stronger signals; conversely, counter-
clockwise rotation of this control allows progres-
sively weaker signals to be heard.

When a signal or noise breaks through the squelch
“threshold,” the icon on the main display will be
illuminated.

(10) Keypad

The Keypad is used for both frequency entry and/or
certain operational commands, depending on the
transceiver configuration. The following rules apply
during Kcypad operation:

() The kevpad entry function on the keypad is used on
transceiver configurations where direct frequency en-
try is possible, and is activated by pressing the D
key; thereafter, the digits of the desired operating
frequency may be entered.

O The primary function on the keypad—the action
which is accomplished by a single keystroke (e.g. 1,
(%), cte.)—is the function which is printed above the
key.

0 The secondary function on the keypad—the action
which is accomplished by first pressing the (F) key
followed by another key (e.g. (F)+ 1)) — is a func-
tion which may adjust, modify, or otherwise expand
on settings of the transceiver. In other words, pushing
(1) will change the operating mode of the transceiver,
while pushing (F)+(7J will allow the sclectivity fil-
ters which apply to that operating mode Lo be
changed.

The keypad functions arc as follows:

Keypad Entry Functions

(19 ~(a) These keys are used to enter the operating
frequency during direct keypad frequency entry.

Primary Functions

(%) This key allows selcction of the opcrating mode:

J3E: USB (Upper Sideband) or LSB (Lower Side-
band) SSB Voice transmission and reception.

J2B: AFSK (Audio Frequency-Shifted Keying)
Data transmission and reception, using LSB as the
default sideband.

A1A: CW (Continuous Wave—Morse Code) teleg-
raphy.

A3E: AM (Double Sideband with full carricr).

The H3E (Single Sideband AM) mode is only acti-
vated via the 2182 key in the Marine configuration. It is
not possible to change modes in the Land Mobile con-
figuration, and only possible in the P& GEN (General
Coverage reception) mode in the Marine configuration.

The operating mode is displayed, for operator refer-
ence, along the left side of the main LCD display.

(3) Pushing this key activates the Neise Blanker. When
the Noisc Blanker is activated, the NB icon on the
Main Display becomes illuminated.

Pushing this key turns the FC-800 Antenna Tuner
option on and off. When the Tuncr is activated, the
icon on the display becornes illuminated.

) Pushing this key activates or terminates frequency
entry from the keypad.

STER,

{3) Pushing this key changes the synthesizer steps in the
VFO operating mode, if cnabled in the transceiver
configuration in use.

(%) Pushing this key toggles the main display area be-
tween the “frequency display” and “Alpha-Tag” (if
programmed) modes.

(F) Pushing this Function key prior to another keystroke
activates the secondary keystroke function.

ff] Pushing this key turns the internal speaker (or exter-
nal speaker, if used) on and off. [f the speaker is
switched off, the icon on the Main Display
becomes illuminated.

(2) Pushing this key activates or deactivates the Dual
Watch feature, which allows a frequency other than
the main operating frequency to be checked peri-
odically for activity.

When the Duat Watch function is activated, the DW
icon on the Main Display becomes illuminated.

¢37 Pushing this key activates the Mcmory Write mode,
used for entry of operating frequencies into memory
locations.

(v) Pushing this key allows sclection of the display
brightness. Two levels of brightness are availabic.
Secondary Functions

(F) +7) These keystrokes allow Widc/Narrow filter se-
lcetion in the J2B and AlA modes (only).
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(F)+3) These keystrokes cause all memory channels in
MB1 (Mcmory Bank 1) to be tuned by the FC-800
Automatic Antenna Tuner.

(F)+:%) These keystrokes allow selection of the desircd
“Resume” modes, using the following selections:

T IME Dual Watch will resume scanning ten seconds
after it stops on a signal, whether or not that station
is still transmitting.

L RRA Dual Watch will resume five seconds afler the
signal which causcd the scanning to stop disappears
(and the icon disappears from the display).

(1) E

This key activates the Encryption mode. When this
feature is activated, the Bl&H icon on the Main Dis-
play becomes illuminated.

(12) S

Pushing this key activates the Sclective Calling fea-
ture. When this feature is activated, the SZX¥I icon
on the Main Display becomes illuminated.

(13 M

Pushing this key allows selection of the various VFO
and/or Memory Bank combinations, depending on
the configuration of the transceiver in use. For exam-

ple, on the Land Mobile version, repeated pushes of

this kcy causes MBI, MB2, MB3, and MB4 to be
chosen in that order, returning to MB1 aficr MB4.
The specific memory channel within the selected
memory bank is chosen via onc of the Up/Down
switches or the Main Dial.

{14) Lock (m={¥)
When this key is pushed, all keys on the front panel
(except the 2182 and ALARM keys in the Marine
version and the =18 key itself) are locked out and
cannot be used. This feature prevents inadvertent
changing of the transceiver operating frequency,
mode, ctc.

(15) LCD Display

This mulii-function LCD (Liquid Crystal Display)
includes frequency readout or Alpha-Tag labeling of

the channe! in use, plus a Bar Graph which rcads out
differently on transmit as opposed to receive:

(7 On transmit, the Bar Graph indicates transmitter
power output on a scalc of 10 watts per segment;
accordingly, a reading of @ corresponds to 100
watts of power output.

(J On receive, the Bar Graph indicates the relative
strength of the incoming signal (with @ corre-
sponding to a signal level of 100 dB above 1 mV).

The right side of the LCD field is used to display the
current memory channel number. Memory channels
are prescnted in hyphenated form, with the Memory
Bank first, followed by the Memory Channcl within
that bank second. Thus, the designation 4-¢Z% indi-
cates Memory Channel #25 in Memory Bank #4.

Surrounding the Frequency/AlphaTag/Memory
Channel display arca are a series of icons which
provide visual confirmation of transceiver status.
These icons include:

(B3 Upper Sideband mode is in use.

J3E SSB Mode ((E3 or will also be 1it) is in use.
Lower Sideband mode is in use.

J2B AFSK Mode (IEE or IEE] will also be 1it) is in use.
A1A CW (Morse Code Telegraphy) mode is in usc.
A3E AM (Double Sideband plus carrier) mode is in use.

H3E AM (Single Sideband plus carrier) mode is in use
{Marine version only , in 2182 Emergency Channel
mode).

MEM Frequency/mode control is from Memory system.

ITU Frequency/mode contrel is from special “1TU
Memory™ system; active in Marine version only,

VFO Frequency control is from Main Dial; not active
in Land Mobile version, restricted in Marine ver-
sion.

EMEM Sclective Calling system is in use.
@ME Encryption system is in use.

DW Dual Watch feature is active.

J2B
A1A

1

> 9 -> 9

EEJ MEM ITU VFO B PIo)' ki L] BUSY

L !III 5=
L

A3E
H3E @ LOWHINEA NB 3 pONBNORGRERD

STEP

(RX)

- - HZ
L Jdcn
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w8 The Front Pancl Lockout feature is active.

A signal strong enough to override the Squelch
threshold is being received. In the SELCALL
mode, signals not sending the appropriate sclee-
tive-calling code will activate the indicator,
but will not be heard.

The (ranscciver is in the Transmit mode.

[ The transceiver is in the Receive mode.

I1-2. Rear Panel Connections

EXT
KEY AFBK | Sc

@) @

EXT o ALARM GLONE  FG-800

8PKR  TONE

i
!®
|

ETE3 The internal speaker has been turned off via the
Tkey.
NB The Noisc Blanker is activated.

GG The FC-800 Automatic Antenna Tuner is actli-
vated.

@  The (F) key on the keypad has been pushed o
activate the secondary keypad functions. The [F|
jcon will disappear alter five seconds if no further
keystrokes are completed.

(1) EXT SPKR

This 3.5-mm miniature phone jack providers receiver
audio output for an external speaker. Available audio
output is 1.5watts, and the permitted impedance is 4
t0 16 © . Insertion of a plug into this jack automat-
ically disables the internal speaker; insertion of head-
phones into the front panel headphone jack disables
audio from both speakers.

(2) SIDE TONE

This is an access hole for adjustment of the CW
(A1A) sidetone monitor level. This potentiometer
also adjusts the level of the SELCALL alert tonc, as
well as the front pancl “Beep” tone, Adjust the poten-
tiometer inside, using a small Phillips screwdriver,
for a comfortable sidetone level.

(3) ALARM

This is an access hole for the level control for the
(Marine version) Alarm feature when in the “21827
modec. Adjust the potentiometer inside, using a small
Phillips screwdriver, for a suilable alarm level.

(4) CLONE

This 6-pin mini-DIN inputfoutput jack allows exter-
nal computer control of the System 600, or Cloning
by a dealer or installer during flect instailation. Signal
levels are TTL (0 and 5 V DC). Pinout is on page 8,
and data formats are described in the CAT System
chapter of the Appendix.

(5) FC-800

This 5-pin mini-DIN jack is for interconnectionto the
optional FC-800 External Anicnna Tuner. Pinout is
on page 8.

(6) BAND DATA

This 8-pin mini-DIN jack is for interconnection 10 a
station accessory such as a lincar amplifier. Pinout is
on page 8.

(7) POWER

This is the main DC power input jack for the System
600 transceiver, Pinout is shown here, and you must
be absolutely certain to follow the connection speci-
fication precisely!
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(8) ANTenna

This PL-259 (“M” Type) connector is used for con-
nection of the coaxial feedline from the antenna.
When the optional FC-800 External Antenna Tuner
is used, the RF interconnection cable from the FC-
800 connects here, while the antenna wire or whip
connects to the FC-800.

(9) Ground Lug

Connect your station ground here, using a heavy,
braided cable for the connection to your station’s
ground bus.

(10) PTT

This RCA jack accepts external Push To Talk control
from an external device. Shorting the center conduc-
tor 1o the shicld will activate the System 600 trans-
mitter, while opening the short will return the
transceiver to the receive mode. A footswitch may be
attached here, or it may be connected to a data trans-
mission device (such as a Terminal Node Controller)
PTT linc to allow remote transmit/receive control to
be exercised by the TNC. Open circuit voltage is 13.5
V DC, and closed circuit current is approximaltely 2.5
mA.

(11) ALC

If an external Linear Amplificr (such as the Yaesu
FL-7000) is used, or one with power-output-derived
ALC (Automatic Level Control), the ALC line from
the Amplificr may be connected here. This jack may
be used to control the output from the System 600 to
prevent over-drive of the amplificr. The ALC control
voltage range is 0 to -4 V DC, going more ncgative
as more power cut-back is being exercised. Adjust-
ment of the ALC range is performed at the Lincar
Amplifier per the manufacturer’s instructions.

(12) AFSK

This 3.5-mm three-conductor miniaturc phone jack
provides constant-level receiver output on the ring
contact, and aceepts transmit audio input on the fip
contact, for use with a Terminal Node Controller
(TNC) or other data transmission/reception device
(such as a WeatherFax demodulator). Input level
should be approximately 60 mV at 3 kQ, and avail-
able receiver output is 100 mV peak at 600 Q.

(13) KEY

This 3.5-mm miniature phone jack accommodates a
telegraph key or output from an electronic telegraphy
keying unit. The open circuit voltage is +7 V DC, and
closed circuit current is approximately 8 mA. Never
connect a device to this jack that is configured for
“Negative” or “Grid Block™ keying, as serious dam-
age may result.

1I-3. Microphone Controls
(HPTT

This is the Push To Talk switch which activates the
transmitter. With the PTT switch pushed in speak into
the microphone to convey your message (there is no
VOX function available on the System 600).

(2) DWN

This button allows downward manual scanning or
channel stepping, depending on the transceiver con-
figuration.

3yUP

This button allows upward manual scanning or chan-
nel stepping, depending on the transceiver configu-
ration.

(4) TONE

This switch activates a Jow-cut filter which, in Posi-
tion 2, may be used to reduce unwanted bass response
in the operator’s voice. Position 1 resulis in a wider
frequency response. Experiment with the two settings
to determine which is best for the user’s voice pattern.

Note!The FST (Fasd_k?y_olz the AIH-S'fABJ.
Hand Microphone has no function with this®
.transceiver model, regardless of the ¢configura- -
tion, e
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Connector Pinouts

Front Panel Microphone Jack CLONE
GND SERIAL OUT

1 FAST \ /
5: MIC GND gD%
o B \
8: DOWN SiPO

FC-800

AFSK

DATA OUT o @@N\W
owikm oo Ml

GND GNDED BY FC-800

BAND DATA
PTTIEXT ALC +13V BAND DATA A TX GND

{ f\3§

gﬂ&/}/
el

\ BAND DATA C LINEAR
oD BAND DATA D

SIGNAL

BAND DATA B
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II1. Installation

IHI-1. Safety Precautions

Before procecding with installation of the System
600 Transcciver, please read and observe all safety and
operating instructions. Safety for both installation staff
and the customer must be ensured during the configura-
tion and installation process.

1. Power Connections

The power conncctor for the System 600 must only
be connceted to a DC source providing 13.5 volts DC
(£10%), and capable of at least 20 amperes of current.
Do not connect this apparatus to any other DC voltage,
and never connect the DC power cable to an AC source
of any kind. Always observe proper polarity when mak-
ing DC connections. Our Limited Warranty does not
cover damage caused by improper power connections.

Note that other manufacturers may use the same type
of DC power connector as does your System 600 Trans-
cciver, but the wiring configuration of the other manu-
facturer’s plug may be different from that specified for
your transceiver. Scrious damage can be caused if im-
proper DC connections arc made.

2. Grounding for Electrical Safety

Connect the rear panel ground lug to a good earth
ground. For best performance, such a ground may con-
sist of onc or more ground rods connected to the trans-
ceiver via a low-inductance cable such as a hcavy
braided wire (the shield from RG-213 type cable is
ideal). The lead-in cable should be as short as possible.

Do not use gas lines as a ground connection!

3. Electrical Shock Prevention

Bc certain that all station wiring is properly insulated
so as to prevent short circuits which could damage this
transceiver and/or accessorics connected to it. Be sure to
protect power cables from damage due to abrasion by
ensuring that they cannot be walked upon nor crushed
under rolling chairs, etc. Never route power cables near
sharp metallic edges which might cut through protective
insulation.

4. Antenna Precautions

Always locate antennas such that they can never
come in contact with outdoor power lines in the event of
a catastrophic antenna support or power line support
structure failure. Ground the supporl structure ade-
quately, so as to dissipate cnergy absorbed during a
lightning strike. Install appropriate lightning arrestors in
the antenna lead-in and rotator cable (if uscd) according
to the arrestor’s instructions.

In the event of an approaching electrical storm, in-
struct your customer to disconnect all antenna lead-in,
rotator cables, and power cables completely trom your
station if the storm is not immediately in the vicinity.
Disconnccted cables must not touch the case of the
System 600 transceiver or accessories, as lightning can
easily jump from the cable to the circuitry of the trans-
ceiver via the case, causing irrcparable damage. If a
lightning storm is in progress in the immediate area, the
customer should not attempt to disconnect the cables, as
he or she could be killed instantly if lightning should
strike the station’s antenna structure or a ncarby power
line.

If a vertical antenna is ulilized, advise your customer
that humans and/or pets and farm animals must be kept
away both from the radiating element (to prevent elec-
trical shock and RF exposure danger) and the ground
system (in the cvent of an clectrical storm). The buried
radials of a ground-mounted vertical antenna can carry
lethal voltages outward from the center of the antenna in
the event of a direct lightning strike.

5. Heat and Ventilation

To cnsure long life of the components, be certain to
provide adequate ventilation around the cabinet of the
System 600. The cooling system of the transceiver must
be free to draw cool air in from the side of the trans-
ceiver and expel warm air from the rear of the trans-
ceiver.

Do not install the transceiver on top of another heat-
generating device (such as a lincar amplifier), and in-
struct the customer not Lo place cquipment, books, or
papers on top of the transcciver. A hard, flat, stable
surface such as a desk or computer work station is
always best for ensuring stability. Avoid heating vents
and window locations that could expase the transceiver
to excessive direct sunlight, especially in hot climates.

6. Electromagnetic Compatibility
and RE Exposure

If this transceiver is used with or in the vicinity of a
computer or computer-driven accessories, you may
need to experiment with grounding and/or radio fre-
quency interference (RFI) suppression devices (such as
ferrite cores) to minimize interference to communica-
tions caused by energy leakage from the computer.

Although there is negligible radio frequency (RF)
leakage from the System 600 Transceiver itself, its an-
tenna system should be located as far away from humans
and animals as practicable, 50 as {o avoid the possibility
of shock duc to accidental contact with the antenna or
excessive long-term exposure to RF encrgy.
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I1I-2. Preliminary Inspection

Inspect the transceiver visually immediately upon
opening the packing carton. Confirm that all controls
and swilches work freely, and inspect the cabinet for any
damage. Gently shake the transceiver to verify thal no
internal components have been shaken loose due to
rough handling during shipping.

If any evidence of damage is discovered, document
it thoroughly and contact the shipping company so as (o
gel instructions regarding the prompt resolution of the
damage situation. Be certain to save the shipping carton,
especially if there are any punctures or other evidence of
damage incurred during shipping; if it is necessary to
return the unit to Yacsu for service or replacement, use
the original packing malerials but put the entire package
inside another packing carton, so as to preserve the
evidence of shipping dumage for insurance purposcs.

II1-3. Power Requirements
and Basic Installation

1. DC Power Connections

The System 600 Transcciver is designed for opera-
tion from 13.5 volts DC, negative ground, with the DC
source being capable of providing 20 amperes of con-
tinuous current.

For mobile applications, the fused (20-A) DC cable
supplicd with this transceiver may be used for making
the power connections, Be absolutely cerlain to observe
the proper pelarity when making power connections:

The RED DC power lead connects to the Positive
(+) DC terminal; and

The BLACK DC power lead connects to the Nega-
tive () DC terminal.

Te minimize noise pickup, and to provide the best
input voltage stability for the transceiver, we rccom-
mend that the DC cable be routed directly to the vehicle
battery, rather than to the ignition or accessory circuitry.
Routc the DC cable as far away from ignition cables as
possible, and cut off any extra cable (from the battery
end) to minimize voltage drop. If the DC cable is not
long enough, use #12 AWG (minimum) stranded, insu-
lated wire to cxtend it. Be absolutely certain to solder the
connections at the splice securely, and provide ample
insulation for the soldered splice (heat shrink tubing
plus black electrical tape work well).

Usc the following procedure to connect the DC cable:
FUSE HOLDER

| J:‘rl@ﬂ RED

@
BLACK WIE’C—I v Y O

FUSE HOLDER DG FUSE Rating: 20A

(7] Before connecting the DC cable to the baltery, meas-
ure the voltage across the battery terminals with the
engine running fast cnough to show a charge. If the
voltage is above 15 volts, the vehicle's volage regu-
lator should be adjusted to reduce the charging voli-
age below 14 volts.

[ With the radio end of the cable disconnected, connect
the RED cable lead to the POSITIVE battery termi-
nal, and the BLACK cable lead to the NEGATIVE
battery terminal. Make certain that the batiery terminal
conncctions are tight, and remember to check them
during periodic maintcnance inspections of your cus-
tomer’s mobile station.

(J Make sure the System 600 transceiver is switched
off, and plug the DC cable inlo the 6-pin Molex jack
on the rear panel of the transceiver.

2. Mobile Mounting

The optional MMB-20 Mobile Mounting bracket
allows quick insertion and removal of the System 600
transceiver [rom the vehicle. Complete installation in-
structions are provided with the bracket.

3. Mobile Antenna Considerations

The System 600 transceiver is designed for use with
any antenna system providing a 5002 resistive imped-
ance at the desired operating frequency. While minor
excursions from the 50€2 specification are of no conse-
quence, the power amplificr’s protection circuitry will
begin to reduce the power output if there is more than a
50% divergence from the specified impedance (less than
33Q2 or greater than 7502, corresponding to a Standing
Wave Ratio (SWR) of 1.5:1). Compliance with this
specification critically depends on the range of frequen-
cies on which operation will take place, and the design
of the mobile antenna(s) in usc.

If the mobile or marine installation requircs wide
frequency coverage, the Yacsu YA-007FG or similar

MMB-20 Mobile Mounting Bracket
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mobile whip antenna may be used in conjunction with
the Yaesu FC-800 External Antenna Tuner. The FC-800
is designed to accommodate a wide variety of whip
impedances at the operating frequency, converting these
to the desircd S0 impedance via a sophisticated micro-
processor-controlled impedance matching circuit. The
FC-800 and System 600 provide memory of antenna
matching settings sufficicnt for all channels on Memory
Bank 1, In marine applications, the FC-800 is also ideal for
the use with a “backstay” antenna or marine mobile whip.

The FC-800 should be located at or near the base of
the antenna, so as to minimize losses and stray radiation.
We recommend that the FC-800 and the antenna be

SWR

700 7.05 740 745  T.20
(MHz)

located at least 5 meters apart, if possible, so as to
minimize RF feedback causcd by direct radiation from
the antcnna element into the casc of the transceiver.
Installing the FC-800 in the trunk of a vehicle is satis-
faclory in most instances.

The short lead-in wire from the whip must be se-
curely bonded both to the FC-800 and the antenna (whip
or wire), and the FC-800 must be securely bonded to the
vehicle or vessel ground system, which will act as a
counterpoise for the FC-800 and antenna radiating ele-
ment. Be sure to weatherproof all outdoor connections
thoroughly, especially in maritime environments.

Complete the installation by connecting the RF coax-
ial cable (Yacsu p/n T9101366) and FC-800 control
cable (Yaesu p/n T9101419) as shown in the pictorial
below. The coaxial cable and control cable may be
extended if the installation situation demands it. An
optional 10-meter-long control cable, Part #T9101420-
C, is available from Yaesu to replace the standard 5-me-
ter-long control cable supplied with the FC-860. The
maximum allowable length for the control cable will
critically depend on the diameter of the wires, but lengths
of up to 50m should present few problems. Test the
system in the shop prior to embarking on installation at the
owner’s sile, s0 as to uncover any potential problems.

Comprehensive installation instructions are found in
the FC-800 Instruction Manual;, follow the manufac-
turer’s installation instructions when using a whip an-

tenna other than the YA-007FG. Complete specifica-
tions for the FC-800 when used with the System 600
may be found on page 2.

Because short antennas become very inefficient and
highly reactive at low frequencies, Yaesu does not rec-
ommend mobile installations (utilizing the YA-007FG
or other similar-length whip) where operation below
approximately 3.5 MHz is required.

In the event of erratic FC-800 operation causcd by
RF feedback, wrap the control cable around the rim of
the “doughnut” tereidal inductor supplied with the FC-
800; this inductor should choke off the interfering RF
currents, thus restoring normal operation. In some in-

ANTENNA

FC-800

B w—
f—‘gi—f - o o

[§

o2/

e

N o
7 0
o (O C O @‘
. =
B - g
e *""”‘1 GNp 2l
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Yaesu o 2] To GND %:
System 600

—
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stallations, so-called “common mede” current may flow
an the skield of the coaxial cable linking the FC-800 and
the transceiver, causing similarly crratic operation; it
winding the control cable around the toroidal inductor
does not restore proper operation, try winding a few
turns of the coaxial cable around the toroid instead.

4. Mobile Station Grounding

Although satisfactory grounding in most instalta-
tions will be achieved via the DC cable’s negative lead
and the antcnna system’s coaxial cable shield, it may be
necessary, in some installations, to provide a direct
ground connection to the vehicle’s chassis at the mount-
ing location of the transceiver. Duc to uncxpected reso-
nances which may naturally occur in any location,
improper comumunication system performance may re-
sult from insulficient grounding. These symptoms may
include: RF feedback (resulting in distortion of your
transmitted signal), unintended frequency change,
blinking or blanking of the frequency display, noise
pickup, or loss of memory.

Note that these conditions may oceur in gy commu-
nications installation. The System 600 includes cxten-
sive filtering designed to minimize the chance of such
problems; however, random currents set up by insuffi-
cient RF grounding can nullify such filicring. Bonding
the rear pancl GROUND lug of the System 600 trans-

ceiver to the vehicle or vessel’s ground system sheuld
clear up any such difficulties.

Yacsu does not recommend the use of “on glass”
mobile antennas unless the shicld of the coaxial cable is
sccurely grounded near the feedpoint of the antcnna.
Such antennas frequently are responsible for the
ground-related difficultics described above,

5. Buse Station Installation

For basc station installations, Yacsu recommends the
use of the Model FP-800 AC Power Supply. The FP-800
includes a large loudspeaker for the transceiver, as well
as its own cooling fan, making the FP-800 ideal for base
station applications. The FP-800 is capablc of operation
from 100~117 volts AC or 200~234 volts AC, depending
on the wiring of the FP-800’s power transformer taps.

Other models of DC power supplies may be used
with the System 600, but the 13.5 V DC voltage, 20-am-
pere current capability, and DC cable polarity guidelines
described previously must be strictly followed.

If the FP-800 is being connected with the System 600
for the first time, before connecting AC power, check the
label on the rear of the FP-800 which indicates the AC
line voltage for which the supply is currently set. If the
customer’s AC line voltage is outside of this range, the
transformer taps inside the power supply must be re-
wircd, and the AC line fuse in the FP-800 must be

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

[ Disconnect the AC cable from the rear of the FP-800,
and the DC cable from the System 600 transceiver.

(] Remove the 8 screws affixing the top cover of the
FP-800.

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

234 220 200 117 110 100 VAC

_._) .............. ___’ ...................
.—} ............. _—> .............
_b. ............ _).. ......

[: R R e e o A
Ty >l

(O Replace the fuse in the rear pancl fuse holder with a
fast-blow, 8-Amp [usc (for 100~117 V AC) or a
4-Amp fuse (for 200-234 V AC).

(J Check your work carefully, then replace the top
cover and its 8 screws. Change the voltage labeling
on the rear pancl of the FP-800, and replace the AC
cord, if necessary.

117 _ i
110 : .
o - Imporeant! -
Ifyou change the ACvoltage
o “range you must.also. change
— the fuse in the fuse holder.on.
0 “the rear panel of the FP-800.
100 Do not use a slow-blow fuse, ™
Also, make .sure to change: -
the lubeling - of the voltage
0 rating on the rearpanelof the .
_FP-800 so as to match: the:
“ aew vollage setting. = =
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Caution!

" Permanent damage can result if improper supply
voltage is applied to the transceiver, The warranty
does not cover damage caused by application of
AC, reversed polarity DC, or DC voltage outside
of the specified range of 13.5 V £10%.

If using a power supply other than the FP-800,
ensure the DC supply connector to the trans-
ceiver matches the System 600 wiring configu-
ration. Other manufacturers may atilize power
“supplies with a physically matched connector
that is wired differently; this will cause serious
“damage to the System 600 transceiver!

changed. Re-wiring of the transformer laps requires a
few minutes of soldering, and is easily accomplished by
a qualified technician. facorrect connections may cause
serious damage not covered by the FP-800 or System
600 Limited Warranty. Note thal somce customers may
usc a different voltage in their communications station
(e.g. 220 V) than may be used in typical houschold
outlets (e.g. 117 V). Be sure to verify the voltage at the
actual site before connccting the FP-800"s AC cable to
the wall outlet.

Once the AC mains voltage has been verified, con-
firm that the fusc installed in the FP-800 fuse holder is
of the proper rating for the AC mains voltage in use:

AC Line Voltage Fuse Rating
100~117V 8 A
200-~-234 V 4 A

After making certain that both the AC line voltage
and tuse rating arc correct for your customer’s station
location, connect the DC lead [rom the rear of the FP-800
to the DC jack on the rear panel of the System 600
transceiver. Do not plug the power supply AC cord into the
wall until all other transceiver mterconncetions are made.

6. Base Station Antenna Considerations

As with mobile or maritime installations, antcnna
performance is critical to base station communications
system effectiveness. Every effort must be made to ensure
that the impedance of the antenna system utilized with
the System 600 is as close as practicable to the specified
30€2 impedance value, and that mechanical and clectri-
cal component integrity are maintained at all times.

For wide frequency range applications, Yaesu's YA-
30 Broadband Dipele Antenna may be ideal for the
customer’s communicalion requirements. Covering an
operating frequency range of 3.5~30 MHz, the YA-30
eliminates the need for multiple antennas which might
otherwise be requircd for cquivalent frequency coverage.

The type of antenna required for a particular commu-
nications distance will vary. A complete discussion of
this topic is beyond the range of this manual; however,
a few general guidclines follow.

Any anlenna to be installed should be free of nearby
obstructions which might interfere with its radiation
pattern. The antenna, its support structure, and its cables
must aever be installed in such a manner that would
allow them to come in contact with power or telephone
lines in the event of a catastrophic windstorm or other
cause of major failure. An adequate safety margin is
usually provided by scparaling power lines from the
antenna and its support structure 1.5 times the height of
the support plus the length of any antenna or guy wires
attached to the support plus the height of the power line
support pole.

When installing a balanced antenna such as a dipole,
remember that the System 600 transceiver is designed
for use with an (unbalanced) coaxial feedline. Always
use a balun or other balancing device so as to cnsure
proper antenna system performance,

Vertical antennas usually provide excellent coverage
beyond about 1000 km (600 miles), but very poor cov-
erage at closer distances. Horizontal antennas are fre-
quently better for shorter distances, but they may require
a stout support structure such as a stecl lattice tower. The
height of the horizontal antenna, and the nature of the
ground below it, have a profound impact on the favored
launch angle for the main radiation lobe from the an-
tenna at a particular frequency. For example, at 6 MHz
a horizontal dipole 10 meters high (33 feet) will provide
cxcellent Tocal coverage out to about 500 km (300
miles); however, at the same frequency the dipole would
have to be much higher (perhaps 50 meters or 165 feet)

50° 60° 70° 80° 90° 80° 70" 60° 50°

50° 60° 70° 80° 90° 80° 70° 60° 50°

i N i ! K B ; -
a0 ~l , a0°

30° [ e
20° 20°
10° |-~ 4 1ge
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for satisfactory communication over a range of 3000 km
(1800 miles). On the other hand, at 25 MHz the same
dipole at a height of 10 meters could, ionospheric propa-
gation conditions permitting, be expected to provide out-
standing performance over the same 3000 km distance.

When operating below 2 MHz, Yaesu recommends a
minimum end-fed wire Length of 13 meters (42 fect), or
the use of a suitable loading ceil or other loading device
5o as to make the radiating element self-resonant at a
frequency not lower than about 5.5 MHz.

Excellent reference texts and computer software for
antenna modeling are available for the design and opti-
mization of HF antennas.

Use high-quality 50Q coaxial cable for the lead-in to
the Sysiem 600 transceiver. All efforts at providing an
efficient antenna systern will be wasted if poor quality,
lossy coaxial cable is used. Losses in coaxial lines in-
crease as the frequency increases, so a coaxial line with
0.5 dB of loss at 6 MHz may have 2 dB of loss at 25
MHz (1 dB is a just-perceptible decrease in signal
strength). As a gencral rule, smaller-diameter coaxial
cables tend to have higher losses than larger-diameter
cablcs, although the precise differences depend criti-
cally on the cable construction, materials, and the qual-
ity of the connectors used on the cable. Sec the cable
manufacturers’ specifications for details.

For reference, the chart below shows approximate
loss figures for typically available coaxial cables fre-
quently used in HF installations.

Loss in dB per 30m (100 feet)
for Selected 5002 Coaxlal Cables
(Assumes S0 Input/Qutput Terminations)

7

_:5
Roea | 0s5 | TS
Ro-s8Foam | 084 | 150
poox | eav | tor 185 |
hoenro2s| 027 | 085 | 125 |
RoeFoam | 022 | 085 | oM
agenossrs | 018 080 | 089
G-17A T oos | o030 | 04

Loss figures are approximate; consult cable manufacturers’
catalogs for complete specifications.

7. Base Station Grounding

The Yaesu Systen 600 HF transceiver, like any other
JHF communications apparatus, requires an effective
ground system for maximum electrical safety and best
communications effectiveness. A good ground system
can contribute 1o station efficiency in a number of ways.

(7 it can minimize the possibility of electrical shock to
the operator.

(7 It can minimize RF currents flowing on the shield of
the coaxia! cable and the chassis of the transceiver
which may cause interference to pecarby home enter-
tainment devices or laboratory test equipment.

{7 It can minimize the possibility of erratic transceiver
operation caused by RF feedback or improper cur-
rent flow through logic devices.

An effective earth ground system may take several
forms; for a more complete discussion, sce an appropri-
ate RF engineering text. The information presented be-
low is intended only as a guideline.

Typically, the ground connection consists of one or
more copper-clad stecl rods, driven into the ground. if
multiple ground rods are used, they should be config-
ured in & “V” configuration, and bonded together at the
apex of the V which is nearest the station location. Usc
a heavy, braided cable (such as the discarded shield from
type RG-213 coaxial cable) and strong cable clamps to
secure the braided cables to the ground rods. Be sure to
weatherproof the connections 1o ensure many years of
reliable service. Use the same type of heavy, braided
cable for the connections to the station ground bus (de-
scribed below).

To minimize RF currents flowing on the shicld of
coaxial cable, grounding clamps which bond the coaxial
shield (o a ground rod may be installed dircctly outside
of the station location. Such clamps frequently will
«cleanse” a station’s coaxial line from troublesome RF
currents which can cause television interference or other
difficultics.

Inside the station, a common ground bus consisting
of a solid copper pipe of at least 25-mm (I-inch) diame-
ter should be used. An altcrnative ground bus may con-
sist of a wide copper plate (single-sided circuit board
material is idcal) sccured to the bottom of the operating
desk. Grounding connections from individual devices
such as transceivers, power supplies, and data commu-
nications devices should be made dircetly to the ground
bus using a heavy, braided cable.

Do not make ground connections from one eleetrical
device to another, and thence to the ground bus. This
so-called “Daisy Chain” grounding technique may nul-
lify apy attempt at effective radio frequency grounding.
See the drawings below for examples of proper and
improper ground connections.

Tnspect the customer’s ground system—inside the
station as well as outside—on a regular basis as a part of
a periodic maintenance procedurc 8o as to ensure maxi-
mum performance and safety.
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I11-4. Accessory Interfacing
1II-44. Accessories & Options

Note: The “Supplied Accessories” may vary from coun-
try to country.

DC Cable (1) p/n T9018320

20-Amp Fuse (2) p/n Q0000009

own 8T up

Hand Microphone (1)
p/n MH-31a80

YAESU
DYNAMIC MICROPHONE
MH-31

3.5mm Plug (AFSK) (1) p/n P0091046 (Stereo)

Keypad Cover

2182/ALARM Cover (1)

Configuration Key Jig (1)
(Supplied in dealer’s Programming Kit only.)

Key Cover Jig (1)

“[TU-Disable” Plug {1) p/n P1090737

(Marine Version)

Optional Plugs/Cables

Item Utilization Yaesu Part #
2 Plugs . L
RCA Plug EXT ALC, PTT | P0090544
3.5-mm Plug KEY, EXT SPKR  |P0090034
(Mono) T o
M plug (PL-259) Antenna__ggt_n_le_ L PQ090177
6-pin mini DIN Clone cable P0090819
8-pin mini DIN BAND QATA ) PDOVQQQ_VT_Y_
Cables = = N
RCA-RCA EALC FTQ1O12£-)6
| iCT-11
Band Data To FL-7000 (A05000001)
M-M _RF to Amplifier _ 179100980
. . CT-16
Clone ! Transcel\fr?lonmg (AOB72000%)
T9101420C
Tuner Control FC-800 cable (10m length)
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Optional A ccessories

FC-800 Automatic Antenna Tuner

The FC-800 Automatic Antenna Tuner matches a
wide variety of impedances, and is designed in a weath-
erproof housing for mounting ncar the antenna feed-
point (thus avoiding feedline losses due to impedance
mismatch). The FC-800 is particularly well suited for
Marine installations.

FP-800 AC Power Supply

For base station applications, the FP-80C provides a
regulated 13.5 V DC supply at up to 20 Amps for
powering the System 600 via AC power. The FP-800
may be configurcd for operation from 100/110/117 V or
200/220/234 V AC.

SP-7 & SP-8 External Speakers

The SP-7 is a high-quality mobile speaker matching
the impedance and output requirements of the System
600 transceiver. For base station installations, the SP-8
Speaker includes selectable high-cut and low-cut filters
which provide 12 different audio tailoring combina-
tions. Two input terminals arc provided for multiple
transceivers, with a front panel switch to sclect between
them. A hcadphone jack is also provided on the front
panel to allow the operator 10 utilize the audio filters
when using headphones.

To control the System 600 transceiver from an RS-
232C serial port of an cxternal computer, the FIF-232C
converls the TTL levels required by the System 600 to
(he RS-232C levels required by the compuicr. A cableis
included to connect the System 600 to the FIF-232C (the
serial cable from the computer to the FIF-232C must be
provided separately). The FIF-232C includes its own
AC power supply.

TCXO-4 High-Stability Reference Oscillater

For data or encrypted-network applications, and
other environments where cxtra frequency stability is
essential, the TCXO-4 temperalurc-compcnsalcd crys-
tal oscillator is a 2 ppm (from 0° to +50° C) replace-
ment for the standard reference oscillator. The TCX0O-4
is highly recommended for data communications links,
as well as any installations where SELCALL or En-
crypted operation is required.
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YH-77STA Lightweight Headphones

g

The YH-77STA headphones are ideal for applica-
tions where the use of a loudspeaker is inappropriate.
Lightweight and comfortablc, the YH-775TA will pro-
vide many hours of listening with minimal opcrator
fatigue.

FVP-24 Encryption Unit

Use the FVP-24 Encryption module for fleet instal-
lations where voice privacy is desired. The FVP-24 will
not function in the Amalcur Radio (FT-600) configura-
tion,

MD-10048x Desktop Microphone

The MD-10048x is designed to match the clectrical
and cosmetic features of the System 600, and it includes
audio filters to enhance the operator’s voice pattern.

IF Crystal Filter Options

For extra CW selectivity, the YF-112C 500 Hz CW
filter may be installed in minutes. No soldering is re-
quired.

For enhanced fidelity on shortwave AM broadcasts,
the YF-112A 6 kHz AM Filter 1s highly recommended.

page 17




[

III-4B. Front Panel Interconnections

1. Microphone

The coiled cord from the MH-314%; Hand Micro-
phone or MD-100a8x Desk Microphone may be
connected to the Microphone ([)) jack on the front
panel by pushing the connector carefully into the jack
until a “click™ is heard.

To remove the microphone, push on the top of the
microphone cable’s conneetor so as to disengage the
restraining clip. The microphone cable may then be
unplugged.

2. Headphones

Either a monaural or sterco Y-inch plug for head-
phones may be connected to the [ront panel Head-
phone jack (ﬂ). Plugging headphones into this jack
automatically cuts off any audio fed to the internal or
external speakers. Howcever, the headphones are not
affected by the action of the (7) (Speaker Cutoff) key
on the Keypad.

HII-4C. Rear Panel Interconnections

1. General Accessories
(Key, Speaker; Footswitch)

The drawing below shows connections fora CW key,
footswitch and the loudspeaker in the FP-800.

2. Terminal Node Controller
(For Data Transmission and Reception)

Data terminal installation involving a Terminal Node
Controller (TNC) is simple and direct. Follow the draw-
ing and connector pinout pictorials for connection de-
tails.

The receive audio level from the System 600 is fixed
at approximately 100 mV, which should be compatible
with most TNCs on the market. The AFSK zransmit
audio level must be set by the installer, so as to comply
with the System 600°s 50% duty cycle specification.

General Accessories

(] For intermittent data modcs such as AMTOR, the TX
Audio level may be set for 100 Watts output from the
System 600. So long as the transmit-to-receive time
ratio does not exceed 50% on such “burst” type
operating modes, this power level is well within the
capability of the System 600.

() For continuous data modes such as RTTY, the TX
Audio level should be adjusted for a maximum of 50
Watts output, so as not to cxceed the heat dissipation
capability of the System 600’s cooling fan and heat
sinking. Consult the Installation Manual for the TNC
for instructions on how 1o adjust the TX Audio input
level to the transceiver.

If only data communications of a continuous-duty
nature are planned, the internal “30/100W” power selec-
licn switch may be set to the “50W” position. This will
simplify the sctup procedurc. The TX Audio level from
the TNC will still have to be set so as to provide suffi-
cient modulation drive for the transceiver; however, the
use of this switch will prevent the possibility of acciden-
tal power increase due to unauthorized adjustment of the
TX Audio level.

Because frequency accuracy is very important in
most data communications installations, we highly re-
commend that the optional TCXO-4 Temperature Com-
pensated Crystal Reference Oscillator be installed in all
transccivers used for data transmission and reception.
Without the TCXO-4, it is unlikely that an unattended
HF Packet station, for example, will be able to stay
connected to the communication network, because fre-
quency tolerances of £20 Hz are usually required.

AFSK Jack Wiring for Packet and WeatherFax

Tx Audio Gnd
@ /
1
Rx Audio

{Also connect the terminal's tx control line to the PTT jack)
=

Yaesu System 600
@

XT SPKR |
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3. WeatherFax Demodulator

Connect the ring contact on the AFSK jack (page
8) to the demodulator input.

4. Linear Amplifiers

Linear amplificr interfacing requires three intercon-
ncction cables.

(J A 50€2 coaxial cable with PL-259 connectors on each
end (Yaesu Part #T9100980) carrics RF drive from
the System 600 to the amplifier.

1 A (user- or dealer-supplicd) multi-wire control cable
provides transmit/receive control as well as transmit-
ter/amplifier switch sequencing (if required).

If the transmit/reccive relay in the amplifier utilizes
a DC coil voltage of less than +150 V (positive voltage
only!), and draws less than 600 mA of current when
engaged, the relay control lead may be connected to pin 2
(TX GND) of the System 600 BAND DATA mini-DIN
connector, using pin 3 (Ground) for the shield. When the
System 600 is placed in the transmit mode by closure of
the PTT switching line, pin 2 of the BAND DATA jack
will be closed to ground (pin 3), thus placing the ampli-
fier’s transmit/receive relay in the “transmit” position.
Releasing the PTT switch on the System 600 opens the
connection between pin 2 and pin 3, and the amplifier
will return to the “receive” condition. Refer to the insct
in the diagram on the next page for schematic details.

If the transmit/receive relay in the amplifier utilizes
a DC coil voltage greater than +150 V, current greater
than 600 mA, or an AC voltage of any magnitude, then
the relay control line must not be connected directly to

Ta GND_
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thc BAND DATA connector. Instead, a suitable me-
chanical relay interface to the amplifier should be con-
structed. The Yaesu FRB-757, re-wired to interface to
the BAND DATA pin requirements, is suitable for this
purpose.

If the proposed amplificr provides an “excitcr-cn-
able” output line, it may be connected te pin 8 (LIN-
EAR) of the BAND DATA conncctor.

This line must be held high (+5 to +15 V DC) to inhibit
transmission until the amplifier is ready for excitation
(usually, when the amplifier’s control microprocessor de-
termines that the relays in the amplifier are properly
seated). Generally, the usc of this pin is not required.

3 A shielded audio or 502 miniature coaxial cable
with RCA connectors on each end (Yaesu part
#T9101296) carries ALC feedback voltage from the
amplifier to the transceiver, allowing the amplifier to
control the drive level supplied by the System 600 to
the amplificr. The ALC voltage range is 0 V (at zero
drive) to 4 V DC (at maximum amplifier power
output).

ALC control of the System 600 only works properly
when the control vollage gencrated by the amplifier is
derived based on the total output power from the ampli-
fier. That is, when the amplifier has reached its rated
output power {e.g. 1000 W), the amplifier then generates
ALC voltage to prevent the System 600 from providing
additional (unnceded) drive power. Some amplifiers,
however, generate ALC voltage based on other paraimne-
ters (such as PA tube grid current), and these ALC
derivation techniques, which may serve to protect the
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Location of VR1016 and 50/100W Switch
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amplifier from damage caused by mis-tuning, will not
work correctly with the System 600.

If the ALC system of your amplificr is incompatible
with the System 600 transceiver, the maximum power
outpul may be adjusted by setting the internal
“350/100W” switch to “50,” and adjusting potentiometer
VR1016 for the desired drive level. Note: this will limit
the transcciver’s power output when the amplifier is off,
as well.

Important Note!

“The transmit/receive control transistor used for-
interfacing fo a linear amplifier has a total dis-
. " sipation® rating -of .about -7.5-watts (veltage x
current)y;: Therefore, an amplifier control relay
< coil .which draws 600 mA at +150 V DC will
exceed. the transistor’s ratings and may cause
damage. The above voltage and current specifi-
cations are maxinuum ratings. Do not exceed
- either individual specification, and do not ex- -
- ceed the total dissipation rating of the transistor
o 100 mA at7s VDC Jor example).’

Most amplifier cantm! relay coils require muck
" less switching eapability (typically, +12 V DCat
2 50-100 mA maximum), and the switching tran-
- isistor in the System 600 w1ll easily accommodate:
such amplifiers.

IT1-4D. Installation of Internal Accessories

1. Cover Removal

(] Turn the transceiver off, and disconnect all cables
and accessories.

() Remove the five screws holding the top pancl assem-
bly in place: two from cach side and one from the
rear face at the top. Carefully slide the top cover
backward and upward to remove it.

(3 I installing crystal filters, proceed directly to the
crystal filter installation procedure below.

[} To remove the bottom cover (for TCXO-4 or FVP-24
installation), turn the transceiver upside-down on the
work surface. Remove the six screws affixing the
bottom cover to the chassis, and carefully remove the
bottom cover from the transceiver.

J— AR
o= (\@3 ; b

2, TCXO-4 High-Stability Master Oscillator

The +2 ppm TCXO-4 oplion can be installed as a
replacement for the standard +10 ppm reference oscilla-
tor in the System 600.

3 Afier removal of top and bottom covers, turn the
transceiver upside-down on the work surface.

(3 Locale the original reference oscillator assembly
(see Figure 1). Using a sct of ncedle-nose pliers,
gently squceze the plastic retaining clip (located on
the end of the reference oscillator board nearest the
front of the transcciver) so as to allow the reference
oscillator board to be pried gently upward. Rock the
board back and forth so as to loosen and remove it
completely.

(7J Carefully align the pins of the TCXO-4 into the
Molex socket, and push the TCXO-4 onto the con-
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Figure 1. TCX0-4 Location
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nector until the plastic retaining clip at the front of
the TCXQ-4 clicks into its “locked” paosition.

i Replace the bottom cover its six screws.

[J Replace the top cover: first fit the screw on the rear
panel, then fit the other four screws.

(J Save the original master oscillator module for pos-
sible emergency use in the unlikely event of a reter-
cnee oscillator failure in the future.

3. Crystal Filter Installation

{7 Oaly the top cover nced be removed for instaliation
of the optional crystal filter(s).

{3 Referring to Figure 2, determine the location of the
filter(s) you are mstalling. The YF-112C should be
installed in the slot nearest o the front pancl of the
transceiver, while the YF-112A should be installed in
the slot nearest the rear of the transeeiver.
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Figure 2. Crystal Filter Locations

Figure 3. FVP-24 Location
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{J Carefully align the pins on the Main Unit with the
socket on the filter module, and then push the filter
module downward onto the Main Unit. Gently push
downward until the two plastic retaining ¢lips click
into their “locked” position.

(3 The filter module contains wiring which adviscs the
main microprocessor that the optional filter has been
installed. No other wiring changes or diode cuts are
required.

(3 Replace the top cover: first [it the screw on the rear

panel, then fit the other four screws.

4. FVP-24 Encryption Module

(7 Only the top cover nced be removed for installation
of the FVP-24.

(7 Refer to Figure 3, and locate the pin connector for the
Encryption module (J1009). The Main Unit is
printed OPTION SCMB UNIT in the location
where the FVP-24 is to be installed.

O Carciully align the Molex connector on the FVP-24
with the pins on the Main Unit, and gently push the
FVP-24 onto the pins.

{7J On the FVP-24, select the “FIX” mode {Switch #1
Off) or the “ROLLING™ mode (Switch #1 On), ac-
cording to the requirements of the communication
network being installed.

(J Now set the Encryption Codes using the DIP
switches. Switches 2~6 arc used for the Rolling
mode, and switches 6~0 arc used for the Fix mode.

(T Replace the top cover: first fit the screw on the rear
panel, then fit the other four screws.
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Comparisan of Encryption Modes

The two Encryption modes provided in the FVP-24 each
have advantages and disadvaniages. A comparison of the
two modes follows.

(7] Fix Mode

Better performance under marginal signal conditions or
high noise.

Fregquency tolerance is less stringent than Rolling mode.
Communication security not as good as Rolling mode.
(1 Rolling Mode

Communication security higher than Fix mode.
Frequency folerance is very tight (£50 Hz maximum).
Distortion of voice signal slightly higher than Fix mode.

Not recommended during marginal signal conditions or
high noise.
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IV: Configuration and Programming

1V-1. Basic Steps

Prcparation of a System 600 Transceiver installation
involves five basic steps:
1. Insertion of the “General Coverage” Configuration
Key, used for programming of memory channcls (if
needed).

2. Programming of any needed customer memory chan-
nels for the customer’s requirements.

3. Insertion of the Configuration Key appropriate for the
user’s ultimate application, and installation of any
applicable covers preventing uscr aceess to illegal or
unnecessary controls and switches, as well as any
appropriate labels.

4, Verification of performance using the user’s Configu-
ration Key.

5. Cloning of data to other transceivers, if a flect is being
configurcd.

V-2, Configuration Key Information

Four Configuration Keys are available for the Sys-
tem 600 HF Transceiver line. They are:

O The “LMR” key, used for Land Mobile Radio
installations.

0 The “Marine” key, used for Marine service instal-
lations.

O The *“” key, used for programming by the dealer
or installer; also uscd for governmental or other
“General Coverage™ applications. This is the key
referred to as the “General Coverage” key.

(1 The “FT-600" key, for Amateur Radio installa-
tions. This key, and all Amatcur Radio-related
installation and programming discussions, are
found in the System 600 Opcrating Manual, and
arc not repeated hercin.

A Configuration Key may be inscried into the front
panel slot by hand. Be certain to obscrve the proper

Configuration Key

polarity of the Configuration Key: the single alignment
ridge is on top, and the pasr of alignment ridges goes on
the bottomn.

To remove or change a Configuration Key, usc the
System 600 Configuration Key Jig. Then follow these
stmple steps:

(") lold the Configuration Key Jig such that the single
alignment shaft is on top.

(] Carclully align the Configuration Key Jig so that its
four sides will slip into the Confliguration Key slot
(on the front pancl of the transceiver) just outside the
currently-inserted Configuration Key.

[ Carefully push the Configuration Key Jig inward
until you feel a slight “click™ as the Jig locks onto the
Configuration Key.

(71 Pull the Configuration Key Jig out, bringing the
Configuration Key with it.

A different Configuration Key may now be inserted.

. Important Notice Regarding -
' Configuration Keys -

“The Yaesu System 600 HF Traiisceiver Systent is
designied for a wide range of applications in world:
“markets. As such, it can be configured for a.
namber of different operating and pfb,?raniming 4
“techniques, some of whicl may not.be necessary;

- desirable, or legal for use by some licensees.

It is the responsibility of you, as the Dealer, to
respect and maintain the security of Configura-
tion Keys, so as to prevent the use of the Systeni
600 trunsceiver in a service for whicit it may not
be authorized in your market. The unauthorized
“ release of a Coafiguration Key to any person
outside of Yaesu’s authorized Sales und Service
network is expressly prohibited by Yaesu, and
may endanger your stutus as a Yaesu Dealer; -

IV-2A4. Marine “ITU-Disable” Jumper

A special jumper plug, Yacsu Part #21090737 on the
Main Unit, allows the “Maring” version to include or
cxclude the “ITU Marine Channel” memory bank.

The “ITU-Disable” plug must be installed if the 1TU
Marine Channel memory bank is (o be excluded. For
most installations, however, this plug should be left out
of the transceiver.
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ITU Disable Plug Location
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IV-3. Memory Channel Programming

Four Memory Banks, each capable of storing up to
25 memory channels, are provided, yiclding a total of
100 available memory channels. Programming is casily
accomplished using the keypad. Before memory chan-
nel programming can be attempted, it important to un-
derstand the (simple) procedures used in frequency
dctermination on the System 600.

1V-34. Frequency Defermination

On the front panel LCD display, frequency, mode,
memory channel npumbers, and Alpha-Numeric labels
(denoted “Alpha Tags” in this manual) can all be dis-
played at onc time or another, depending on how the
transceiver is configured. These instructions will as-
sume that the dealer or installer 1s turning on a System
600 transceiver for the first time; if the unit has already
been programmed, some displays may be different as to
the numbers or letters observed, although the functions
will be the same).

Initial Setup

(7] Placc the “«” (General Coverage) Configuration Key
into the designated slot on the front pancl of the
transceiver.

(] Preset the Volume and Squelch controls fully
counter-clockwise, and preset the Clarifier control to
its center (detent) position.

(7] Connect a Dummy Load (or antenna) to the rcar
panel Antenna jack, and the microphone to the front
panel D jack.

(7] Turn the transceiver On. The LCD will indicate
[6.000.0] {MHz) as the operating frequency, using
the VFO method of frequency control, the J3E
(IED) operating mode, and with 180 Hz {per step)
sclected as the synthesizer step size.

VFO [BusY]
T ophnnn e
O I B T T

(T3 Adjust the Volume for a comfortable listening level,
if you have an antenna connected. You may use the
Main Dial to tune around in the vicinity of 6.000.0
MHez. Sce the “Operation” section for morc informa-
tion regarding VFQ opcralion.

[ Push the M key once. The main frequency display
arca will go blank, and the i Hz indication wiil be
replaced by {03! CH, indicating Memory Channel
1-01, and the VFO icon will have been replaced by
the MEM icon, indicaling Memory operation.

MEM
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The System 600°s 100 memory channels, as men-
tioned carlier, are arranged in four banks of 25 channels
each, Here is how to navigate through the memory
channels and other frequency determination options
available on the System 600:

Navigation

(J From Memory Channel 1-01, rotate the Main Dial
clockwise one click. You will observe that the {~J!
CH Memory Channel indication has changed to {-
02 CH, indicating that you have selected Memory
Channel 1-02. Further clockwise rotation of the
Main Dial will step the memory channel sclection
process through the 25 channels available in Mem-
ory Bank 1. At Mcmory Channel 1-25, further clock-
wise rotation of the Main Dial returns the display to
Memory Channel 1-01.

N R SR BT N B (VR By

D 1]
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) Now press the M key once more. The display will
now show @-0i CH, indicating Memory Channel #1
on Memory Bank #2. Again, you may rotate the
Main Dial to select any of the 25 channels available
in Memory Bank #2.

(] Pressing the M key again will bring you to Memory
Bank 3 (Mcmory Channel 3-01), and yet another
press of the M key will select Memory Bank 4 (Mem-
ory Channel 4-01).

£ From Memory Bank 4, press the M key again. The
display will indicate a frequency of 4.357.0 MHz, a
channel indication of Y--0{, and thc MEM icon will
have been replaced by the ITU icon. This display
indicates that the transceiver has been placed in the
special bank of ITU-assigned Marine channels
(listed on page 30).

Rotation of the Main Dial will step the transcciver
through these pre-set memeries. These memory slots are
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fixed, and ncither the operating frequency, mode, nor
channel number can be changed, nor can an Alpha Tag
be programmed onto a Marine channel.

Remember that, if the “ITU-Disable” Marine jumper
is installed, this bank of 1TU Marine Channels will be
disabled and not included in the rotation of frequency-
determining modes.

(J From the “ITU” mode, one more push of the M key
will return the transceiver to the “VFO mode, where
the transceiver initially came up. Now that you un-
derstand navigation through the various frequency-
determining banks of the System 600, channel
programming may commence.

IV-3B. Memory Channel Storage

For Simiplex Memory Channels
(transmit/receive on same frequency):

[J Press the M key, as needed, to sclect the desired
Memory Bank.

3 Once the desired Mcemory Bank is selecled, rotate the
Main Dial to select the desired Memory Channel
within that bank. If you choose a channel on which
data is already stored, you will overwrite the data
previously stored.

(7 Press the '5) (Memory Write) key momentarily; then
enler six digits of the desired operating frequency
(the 10s of Hz digit cannot be entered, as frequency
resolution during memory operation is to the ncarest
100 Hz step).

() Press the END) key. The icon will blink. If the
displaycd frequency is the same as the receive fre-
quency just stored, press the &1 key again (sce the
note following “Semi-Duplex Channcls” below).

{J Now press the (1) key, as needed, to select the desired
operating mode (J3E USB/LSB, I2B, A1A, or H3E).

(7] Now press and hold in the &) key for 0.5 sccond to
lock the frequency and mode into memory.

7] Repeat this procedure for all memory channels de-
sired. Note that Memory Channel 1-01 is used for
“Dual Watch™ operation, so it is advised that you not
use this channel except for the Dual Watch Priority
Channel. Sce the Operating Manual for information
on Dual Watch operation.

(J To delete channel information from a memory, fol-
low the above procedure for storage, but enter all
Zeroes for the frequency (c.g., 000000), then press
€N, The memory data for that channel will then be
crascd.

If you make a mistake during memory entry, rotate
the Main Dial so as to cause the erroneous digit of the

frequency to blink; now, push the correct number on the
keypad, and continue with the remainder of the memory
frequency entry process.

For Semi-Duplex Channels
(different transmit/receive frequencies):

[ Press the M key, as needed, to select the desired
Mecimory Bank.

[ Once the desired Memory Bank is selected, rotate the
Main Dial to select the desired Memory Channel
within that bank. If you choose a channel on which
data is alrecady stored, you will overwrite the data
previously stored.

[ Press the (9} (Memory Write) key momentarily. The
X icon will blink, indicating that you are ready to
program the receive frequency. Now enter all six
digits of the desired receive frequency (the 10s of Hz
digit cannot be entered, as frequency resolution dur-
ing memory operation is to the necarest 100 Hz step).

() Press the @9 key momentarily. The icon will
now blink, indicating that you are ready to program
the separate fransmit frequency.

(J Now enter all six digits of the desired transmit fre-
quency.

(J Press the B97) key momentarily.

[ The mode icon will now be blinking. Press the 75
key, as nceded, to select the desired operating mode.

(J Now press and hold in the 87 key for 0.5 second to
lock the split frequency pair into memory.
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Note Regarding Memory Programming

If you have programmed a split pair of frequen-
cies into a memory, remember that both the re-
ceive and transmit frequencies must be entered iff
you over-write that memory slot, even if' it is a
“simplex” situation. Just re-enter the receive fie-
quency when the @8 icon is blinking, as described
previously, to ensure that storage of an unwanted
split frequency pair does not occur.

1V-3C. Alpha Tag Storage

An Alpha-Numeric label, referred to as an “Alpha
Tag™ in this manual, may be added to the contents of a
memory location. Such an “Alpha Tag™ may be easier or
more intuitive for the operator to utilize when recalling
memories; frequency information alone can be espe-
cially confusing when a large number of memories are
stored.

MEM
3E
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Storage of an Alpba Tag into a memory location is
simple to perform. Use the following procedure:

() Select the Mcmory Bank and Memory Channel
numbcr on which you desire to add an Alpha Tag.

[ Press the (s key to select the Alpha Tag method of
memory channcl display. If an Alpha Tag has been
previously stored, it will be displayed now. If no
Alpha Tag has been stored, only the memory channel
number will be displayed (e.g. {-09). You may want
to double-check the frequency data at this point, to be
certain you havc sclected the correct channel.

(7] Press the (99 key to enler the Alpha Tag Entry mode.
The first digit location on the Icfi side of the display
will begin blinking.

(7 Setect the first character of the proposed Alpha Tag
by rotating the Main Dial.

7 When the first digit has been chosen, press the &1
key. The second digit of the Alpha Tag will now
blink.

{7 Repeat the entry procedure of rotating the Main Dial
to select the desired character, then pressing the £
key, for up to six digits of the Alpha Tag.

[ To complete the entry and return to normal operation,
push gnd hold in the €49 key for 0.5 second. This may
be done at any point in the Alpha Tag Entry process.

If you make a mistake, just re-write the Alpha Tag
from the beginning.

Useful tips: the “y” character is used to program a blank
space, which may be useful on some Alpha Tags.
Also, use the “Zero” figure when an upper-case “0O”
(“Oh™) is desired, as the “O” figure in the Alpha Tag
character set is lower case (a).

IV-3D. SELCALL ID Code Programming
(J3E Mode Only)

The Yacsu System 600 Selective Calling featurc may
be useful in some fleet installations. It allows a dis-
patcher to page a particular station, group of stations, or
the entire fleet by selection of an appropriate SELCALL
code. Programming of SELCALL codes is casily ac-
complished; use the following procedure:

T} Turn the transceiver Off.

(3 Push and hold in the 8 key while you turn the
transceiver On. The display will show % IJ fol-
lowed by four digits (or four hyphens, if this is the
first time a receive SELCALL code is being pro-
grammed),

SEL CALL
3E
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(7 Press the keypad’s ) key momentarily. The first
digit location of the RX 1D code will blink. Now key
in a four-digit TD code (Note: you may not use the
“0” (Zero) figure for way digit in a receive SEL-
CALL code). Complete the procedure by pressing
and holding in for 0.5 second the B8 key after all four
digits have been entered. The display will revert to
the operating frequency.

(™ 1f you intend to program a transmit SELCALL code,
proceed to the next paragraph. Il you arc nof program-
ming a transmit SELCALL code, turn the transceiver
OfT, then back On, to resume normal operation.

(7 To program a transmit SELCALL code, push the S
key momentarily. The RX 1D code will appear. Now
rotate the Main Dial clockwise one click to display
Tuw ID 1, the first of five different transmit SEL-

CALL codes available. As on reeeive, press the key-

pad’s &7 key momentarily; the first digit of the TX

1D 1 code will blink. Enter the four-digit code of the
station you wish to page, then press and hold in the

ENT) key for 0.5 second.

(3 The (o) (Zero) key is available when programming
transmit ID SELCALL codcs; it activates a “Group
Page” mode. Placing the “0” figure as the first digit

page 26

|



Yaesu System 604

in a TX ID code will cause al/ units to be paged
whose next three digits are the same as the last three
digits of the dispatcher s TX 1D code. For example, if
the dispatcher sends a TX 1D code of “0555,” then
any flect units with “x355” in the RX 1D cede (e g.
“1555,7 2555, ete.) will be paged. If the dispatcher
sends a TX 1D code of #5055, then any fleet units
with “5x55” in the RX ID code (e.g. #5155, #5255,
¢te.) will be paged. If all zeroes are sent as a TX 1D
code by the dispatcher, then aff stations will be
paged.

Do not use “0” as a “routine” digit in a TX ID code,
since the “0™ cannot be entered as an RX ID code by
another unit; the use of the “0” figure is reserved for
Group Paging.

{7 Rotate the Main Dial one click clockwisc to dis-
play TX ID 2, and you may repeat this procedure
for up to five TX ID SELCALL codes. If your
fleet regularly utilizes SELCALL, it may be a
good idea to storc “0000” as a wuniversal flect
paging code in one TX ID memory, so as (o allow
paging of all units by the dispatcher.

3 When all SELCALL codes are stored in memory,
furn the transceiver Off, then On again, to resume
normal opcration.

Notc that the TX ID codes may be changed at any
lime by pressing the 8 key momentarily, rotating the
Main Dial to display the desired TX ID code, and com-
pleting the above entry procedure, The RX 1D code,
however, can only be changed by first switching the
transceiver Off, then pushing the S key and holding it in
whilc turning the transceiver On. This is a safcty feature
designed to help prevent inadvertent changing of the
important receive SELCALL identification code.

To check the proper functioning of the SELCALL
system, usc the following procedure:

3 To activate the SELCALL system, push the front
pancl S button momentarily. The (incoming) “RX
ID” selective calling code will be displayed. If the
“RX ID” code is correct, push and hold in the $
button for 0.5 second to place the transcciver in the
“SELCALL” receiving mode. If the code is not cor-
rect, re-program it,

[ In the SELCALL receiving mode, the recciver will
be muted, and the icon will be illuminated.
When a call to the selected “RX IR code is received,
a bell alarm will be heard and the icon will
blink. Push the PTT switch momentarily 1o cancel
SELCALL, then push the PTT and speak into the
microphone in the usual fashion to reply to the SEL-
CALL page.

[ Once you have transmitted following reception of a
SELCALL page, SELCALL must be re-activated by
the operator; otherwise, normal receive (un-muted)
operation will occur. Push the S key twice, as above,
to re-activate SELCALL operation.

(3 The volume level of the receive SELLCALIL alarm
betl may be adjusted via the rear pancl SIDETONE

potentiometer.

If you have programmed a transmit SELCALL page
code (any of “TX 1D 17 through “TX 1D 5”) into the
transceiver you are setting up, the transmit SELCALL
signal may be sent via the following procedure:

(3 Press the S button to display the “RX TD” code.

] Rotate the Main Dial to select the desired “TX D™
code for the stations(s) to be paged.

(J Press the S button for 0.5 second to transmit the
page.

Do not close the PTT switch; pushing the S key will
automatically engage the transmitter. To repeat the page,
push 8 once montentarily and then again push S for 0.5
second.

(3 Torevertto the receive SELCALL mode, push S (the
TX ID code will be displayed), then rotate the Main
Dial to display the RX ID code. Now push and hold
in the 8 key for 0.5 second to re-cnable receive
SELCALL opcration.

IV-4, Performance Verification:
Transceiver

Once programming has been completed, verify per-
formance using the transceiver as it is to be utilized by
the operator.

(3 Turn the transceiver Off.

(J Connect a dummy load and wattmeter to the rear
panel Antenna jack,

) Remove the » key from the transceiver under Icsl,
using the Configuration Key Tool, unless the user is
authorized to use the General Coverage key.

(73 Install the “LMR™ or “Marine” key, as appropriate,
] Turn the transceiver On.

{3 Conduct a power output check on each installed
channel. The J3E power output should be 100 watts
when you whistle into the microphone. 1f no CW key
is connecled, closing the microphone PTT switch in
the A1A mode will cause a full-power carrier to be
transmitted.

O If any ATA channcls are installed, plug a telegraph
key into the rear panel KEY jack, and verify proper
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CW operation by closing the key contacts. The trans-
mitter should be activated, the Sidetone should be
audible, and full power output should be obtaincd.
Set the Sidctone level via its adjustment access hole
on the rear panel of the transceiver.

() Marine Transceivers Only:

Verify porformance of the Emergency Channel as
follows:

[ First, press the 2182 key on the front panel. The
display should indicate operation on 2.182 MHz,
with a special channcl designator of £ CH. The H3E
mode icon should also be activated.

{73 Next, press ALARM. After one second, the audible
alarm bell should be heard coming from the speaker.

(3 Press ALARM again to stop the alarm bell.

(7 Finally, press both ALARM and 2182 simultan-
eously.

(] Check to be surc that the transmitter is activated, and
listen on a menitor receiver to be certain that the
alarm signal is being transmiited by the transcciver
under test.

(3 Now disconnect the dummy load and wattmeter, and
connect a calibrated signal generator in their place.

[ Conduct a receive sensitivity test. A Signal-To-Noise
ratio of at least 10 dB or better should be attained
when a test signal of 0.25 mvV is injected in the J3E,
J2B, or A1A modes; on A3E channels, 10 dB Signal-
To-Noise ratio should be attained on a 1 mV signal
modulated 30% by a 400 Hz tonc.

Remember to install any applicable Key Covers o
the transceiver prior to delivery to the customer. If the
transceiver is a “Marine” configuration, be certain to
install the 2182/ALARM label which replaces the
¥/ A label to the right of the Main Tuning Dial.

1V-5. Performance Verification: FC-800

When the Yacsu FC-800 External Antenna Tuner is
installed, it must be activated on cach channel in use.
While transmitting, you should sce the bargraph illumi-
nate fully to the right side (to the @ icon). This indicates
that a satisfactory match has been achieved. Use the
following procedure to verify FC-800 performance.

[ Be certain that all connections to the FC-800 have
been properly made.

(7] With the appropriate channel selected via the Main
Dial, press the (3 key on the keypad. The icon
on the Main Display will blink, and the System 600
will transmit for a short time. Thereafter, the trans-
ceiver will return to the receive mode, and the

icon will now be illuminated constantly. The ‘chat-
tering’ of the FC-800’s rclays is entirely normal, as
the tuner’s microprocessor 18 selecting the optimum
combination of coil(s) and capacitor(s) for the fre-
quency and antenna under test.

Once the Antenna Tuner is activated on a particular
channel or channels, it will remain active unless you turn
it off by pushing the [3) key again. If this is done, and an
improperly-tuncd antenna is connected to the rear panel
Anicnna jack, the power output from the transceiver will
be suppressed by the power amplifier protection cir-
cuilry.

As a short-cut to tuning each antenna individually,
you may use a special procedure for tuning a/l channels
stored in Memory Bank 1 (Memory Channels 1-01
through 1-25). Push the (F) key, then (within five sec-
onds) push the {5 key. The Main Display will indicate
TUNING and the transmitter will be activated. When
tuning of all channels on Memory Bank 1 is completed,
the transceiver will revert to the receive mode. Note that
this Automatic Memory Bank Tuning feature may take
up to three minutes to complete. During this time, no
transceiver operations may take place. Do not turn the
transceiver off during Automatic Memory Bank An-
tenna Tuning.

The FC-800’s microprocessor-based circuitry in-
cludes memory sufficient to retain 31 antenna tuning
settings in memory. This will greatly reduce frequency
change time. If more than 31 operating channels are
utilized that are widely removed in frequency, the new
tuning settings will be over-writlen onto tuner memory
slot #31.

Note that the FC-800°s tuner memory system and
tuning range arc designed to allow a frequency cxcur-
sion of up to 100 kHz without automatically causing a
re-tuning to oceur. If you arc installing a unit with
several channels within a 100-kHz range, only one tuner
memory slot should be required, unless the antenna
displays high reactance (and, consequently, a very nar-
row range of approximate resonance after tuning by the
FC-800).

Important Note!

If the FC-800 is unable to attain a satisfactory
impedance match to the antenna, tuning will cease
and the WBE) icon will cease to be illuminated.
Under these condirions, you will have fo change
the antenna’§ length or otherwise modify the an-
tenna for proper performance. See the FC-800
Operating Manual and for further information re-
garding antenna configuration.
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IV-6. Cloning

Ifa flect of transceivers is o be installed, all of which
use identical channels, Alpha Tags, and other such pa-
rameters, use the handy Clone featwre to speed your
installation work.,

(73 Tum both transceivers OIT. Now push and hold in the
(4} key on each radio while turning the transceivers
On. Release the 3] key after the transceiver comes
on displaying [L ONE on the LCD.

(7 Conneet the (optional) CT-16 Cloning Cable be-
tween the CLONE jacks of the source radio and the
target radio.

(3 On the target radio, press the *T} key to receive the
data. SRYING will appear on the display. On the
source radio, press the (3 key to sond the data.
SNDING will blink on the display.

[ When data transfer is compleie, a “Beep” will sound,
and the [LONE indication will return to the display.

If a problem has occurred during data transfler,
ERROR will be displayed.

Check your cables, and try again if this happens.

() Turn the transceivers Off, then On again, to resume
normal operation,

Remember that, if one transceiver is a dispaich cen-
ter transceiver, its SELCALL codes may be different
from those of the fleet’s transceivers, and it may be
desirable to program that unit separatcly.

IV-7. Final Fleet Performance
Verification

Once Cloning is completed, you may verify fleet
performance by sctling up two transceivers and testing
Selective Calling and Encryption performance, if in-
stalled. We recommend that each transcciver be tested
prior to delivery, so as to ensure proper functioning of
the transceiver and its accessories in the controlled en-
vironment of your sorvice shop.
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V. Appendix

V-1. Computer Programming Using the
CAT System

The CAT (Computer Aided Transceiver) System in
the System 600 provides control of frequency, memory,
and other scttings using an ¢xternal personal computer.
This allows multiple control keystrokes to be fully auto-
mated as a single mouse click or keystroke operation on
the computer keyboard. The CAT System protocols are
available in the General Coverage and Amateur Radio
configurations of the System 600.

The CAT System protocol is also utilized by the
System 600 transceiver for the Cloning procedure.

To use compuier control of your System 600 trans-
cciver, the optional Yaesu FIF-232C Level-Conversion
Interface Box is required. This device connects between
the transceiver and computer, and converts the digital
signal levels for proper data transfer, The cable for
connection between the System 600 and the FIF-232C
is supplied with the interface. A standard (not “null
modem™) serial cable will be required for conncction of
the FIF-232C to your computer’s scrial (“COM™) port.
Be sure that the scrial cable has the proper gender and
number of pins (some COM ports used a 9-pin rather
than a 25-pin configuration). If the computer uses a
custom connector, you may have to construct the scrial
cable; in this casc, refer to the technical documentation

FIF-232C CAT System Interface Box

supplicd with your computer for correct connections,
The illustration at the botlom of this page shows an
example of CAT system interconnections.

Yaesu Musen Co., Ltd. does not produce CAT Sys-
tem software, owing to the wide variety of personal
computers and operating systems in use worldwide.
However, the information presented in this chapter ex-
plains the serial data structure and opcodes used by the
CAT system. This information, along with the brief
programming cxamples supplied latcr, is intended to
assist the developer in writing programs.

S—— P C

(COM)

Serial Cable

FIF-232C
CAT svysTem

(rear)

TO RECEIVER/
TRANSCEIVER

Uﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁiﬂﬂ AT
6 CI.ON’E:.)“&;.S6 %
557 06 & [EE
- —;

{front)

AC 120V

oA—

RS-232C

DB-25 (femaie)

FT-600 Computer interconnection with FiF-232C
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Data Format

Serial data is passed at TTL levels (0 and 5V) via the
SO (Serial Output) and ST (Serial Input) pins of the
CLONE jack (pins 2 and 3, respectively) on the rear
pancl of the transceiver. The serial data format is 4800
bits/second; each byte sent consists of one start bit, §
data bits, no parity, and rwo stop bits (4800,N,8,2).

SarBt 01 2345

,,,,,,,,,,,,,,,,,,,,,,

CAT Data (One byte, sent left-to-right)

All commands sent fo the transceiver must consist of
blocks of five bytes cach, with up to 200 ms between
each bytc. The last byte sent in each block is the instruc-
tion opcode, while the first four bytes of cach block arc
arguments: either parameters for that instruction, or
dumniy values (to pad the block out to five bytes).

Command
Opcode ©

1stArg. Byle |2nd Arg. Byte| 3rd Arg. Byte | 4th Arg. Byte

5-byte Command Block, sent left-to right

There are thirteen instruction opcodes for the System
600, listed in the table on the next page. Notice that
several instructions require no specific parameters, but
every command block sent to the transceiver must con-
sist of five bytes.

The CAT control program in the computer must
construct the five-byte block by sclecting the appropri-
ate instruction opcode, organizing the parameters, if
any, and providing unused (dummy) argument bytes for
padding (dummy bytes may have any value). The result-
ing five bytes are then sent, opcode last, to the SI (scrial
input) pin of the CAT jack on the rear of the transceiver.

Example: Tune to 14.250.0 MHz:

O First, determine the opcodc for the desired instruction
(see the CAT Commands table, next page). These
opcodes should be stored in the program so they can
be looked up when the user requests the correspond-
ing command. In this case, the instruction is “Set Op
Freg,” so the opcode is 0Ah (small *h” letters follow-

ing cach byte value indicate hexadecimal (base 16)
valucs).

{7 Build the four argument byte values from the desired
frequency by breaking it into 2-digit blocks (BCD
“packed decimal” format). Note that a lcading zero is
always required in the “hundreds-of-MHz” place
(and another in the “tens-of-MHz"” place, if below 10
Milz).

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

P Brte gan | oth 0 42n o son | oon
. Value : ‘
Content! Set Main . 1's of MHzi
" 100s& - i 10 & 1's ;. 100's &
of this VFO Freq. 10's of MHz & 100 of w ofkHz | 10's of Hz
| byte opcode . kHz ;

(7 Send these five bytes to the transceiver in reverse
order from that shown above, i.e. from right-to-left;
sce the examples on page 35.

Data Returned From System 600

The Status Update, Read Flags, and Read Meter
commands cause the System 600 to report various op-
erational and internally-stored scttings on the SO (serial
output) line;

0 Status Update causcs the System 600 to return all or
portions of its RAM tablc (up to 1941 bytes).

O Read Flags obtains only the first three bytes (the
Status Flags) from the RAM table, plus two extra
“filler” bytes (06h and 04h).

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

Status Update Data Organization

The 1941 bytes of Update data are organized as
shown at the top of the page after next. Aside from the
Read Flags command, different portions of this data can
bereturned inblocks of 1, 18, 19, or 1941 bytes, depend-
ing on the parameters of the Update command sent by
the compuler. The details of these commands follow the
descriptions of the daia.
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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).
s indicates a padding byte. Valuc is unimportant, but it must be present to pad the block out to exactly five bytes.
Opcodes are listed in both hex and decimal format for convenience - only one opcode byte can be actually sent.

e Opcode | Parameter Bytes | S a
Command s e Parameter Description
e w1 | 2] 5] frismebetibn ot
‘ R : B ‘Recalls memory number CH: 1 to 64h corresponding to memories
Recail Memaory 02 2 CH1 | 1 through 100
. i _ i _ Code display to memary CH (P2=0),
Write VFO to Memory . 03 | 3 | CH, P2 Hide CH (P2=1) or Write CH (P2=0)
Recall VFO 05 5 - - - - |Recalls the last-used VFO
Set Receive Fre 0AR 10 Fi F2! F3| F4 New operating frequency in F1 - F4, in BCD format: see text for
Q- example
Set Transmit Fre gah 138 | F1 F2! F3| Fa New operating frequency in F1 - F4, in BCD format: see text for
€ Q- example
L M values: 0=A3J-LSB 1=A3J-USB  2=A1AW
MODE 0Ch: 12 M- - - 3=A1A-N 4=A3E-W 8=J2B-LSB-W
: 9=J2B-USB-W 0Eh=J2B-LSB-N OFh=J2B-USB-N
PTT ofh | 15 | T - - | - "Transmiter on (T=1) or off (T=0}
! “Instructs the radio to return 1, 18, 19 or 1941 bytes of Status
Status Update 10h . 16 U - - CHilUpdate data.
| | CH is significant only when U1=4. See text for U values.
1 T i - - T s oo
Change the receiver carrier point. W=0 {o write to memory, 5=1
. to set, F1 and F2 are (signed 2's complement) offset frequency in
Carrier Point 50h 80 w S| F1| F2|10sof Hz, BCD encoded.
Eg., for +1.5 kHz, F1=0 and F2=96h (150 dec);
_jand for -1.5 kHz, F1=FF and F2=6Ah (FFBAh = 65536 —150 dec).
VFO Rx—Tx 85h ' 1330 - - - - 'Copy the current VFQ receive frequency to the transmit frequenc
: Y
3 i} _ _ “Step operating freq up (D=0) or down (D=1} minimal step (10- or
Step Op Freq. ‘7EEh : 142 D 100- Hz)
Read Meter | OFTh: 247 | - } _ _ Instructs radio to retumn digitized meter indication (4 repeated
] bytes, and OF7h)
Read fiags OFAR 250 . ) B _ | Instructs radio to return the 3 Status Flag bytes plus 06h and 04h
g constants (see following pages)
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All 1941 Bytes of Status Update Data (Sent Left-to-Right)

Flags M

Operating Data Record

Tx VFO Data

Rx VFO Data 100 19-Byte Memory Data Records

TR

s (100x19)

(A) (B) (© (D)

(A) Flag Bytes

The first three bytes are treated as 11 one-bit flag
fields: a function is enabled (on) if a bit is set (1), and
disabled (off) if reset (0). Most of the functions repre-
sented by these flags correspond to the radio display.

First Flag Byte

Bit 0: LOCK is active (7= on LCD).
Bits 1 ~4: Not uscd.

Bit 5: Memory operation (MEM on LCD).
Bit 6: Not used
Bit7: VFO operation (VFO on LCD).
Second Flag Byte
Bit 0: PTT line closed by CAT command.
Bit 1:  Scanning or Dual Watch is “paused”
Bit 2:  Scanning or Dual Watch cnabled
Bit 3:  J2B Filter: “Narrow” selected.
Bit4: AlA Filter: “Narrow” selected.
Bit 5:  J2B operation selected.
Bits 6 & 7: Not used.
Third Flag Byte
Bit 0: Not used.
Bit I: TX Output of 10W selected.

Bit 2 ~4: Notused.

Bit5: Antenna tuner working ( TUNIND on LCD).

Bit 6: Notused.

Bit 7: Transmission in progress (PTT closed).
(B) Fourth Flag Byte

This byte is not used in the System 600.
(C) 19-Byte Data Record

A 19-byte record defining current operating condi-
tions in the current VFO or memory. This record con-
sists of one byte indicating the current memory channel
number, followed by two 9-byte records indicating the
current transmitter data and receiver data (described
below) for either the VFO or Memory currently in usc.

19-Byte Data Record Format

(D) & (E) Rx VFO and Tx VFO Data
(9 bytes x 2)

After the 19-byte Data Record for current operation
(either VFO or memory) is sent, two nine-byte VFO

(E) (F)

Data Records are sent, one for the receive status and one
for the transmit status. 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 nine-byte records in the 19-byte
Data Record for current operation.

9-Byte VFO/Memory Data Record Format

ontents

0 Band Data (BPF selection): 00h ~ 09h

Base frequency (without clarifier offset) in 10-
Hz units (BCD)

byte 1 = MSB, byte 3 = LSB

100 kHz (002710h) to 30 MHz (2DCBCOh)

4,5 Not used

Mode: 00h = J3E(LSB), 01h = J3E(USB),
6 02h = A1A-W, 03h = A1A-N,
04h = A3E, 05h = J2B

7,8 Not used

(F) 19-Byte Memory Data Records

After the two nine-byte records for the VFOs, 100
19-byte Data Records are sent, one for each memory,
beginning with Memory Channel 1-01. Each Memory
Data Record is constructed as described above for the
other 19-byte Data Records. The Memory Channels are
arranged in the following order:

MBI = 25 channels (01h~16h)
MB2 = 25 channels (17h~32h)
MB3 = 25 channels (33h~48h)
MB4 = 25 channels (49h~64h),

where MB1~MB4 are Memory Banks 1~4.

Status Update Data Selection

The first and fourth parameters of the Status Update
command allow selection of different portions of the
Status Data to be returned as follows (“U” is the first
parameter, “CH” is the fourth):

u=0 All 1941 bytes

u=1 iMemory Number

u=2 é19-Byte Operating Data

= seah Lol

u=3 | 18-Byte VFO-A Data

U=4, CH=1~ |19-Byte Mem Data Record |

64h {for memory no. CH
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Note that, in most cases, you will only need to read
the 19-byte Operating Data Record (with the first pa-
rameter = 2), since all other CAT commands affect only
this data.

Read Flags Data

The Read Flags command retrieves the (first) three
Flag Bytes of the Status Data. The transceiver responds
to the Read Flags command by returning the Flag Bytes
described on the preceding page, plus two bytes with the
constant values of 06h and 04h (in that order), as shown
here:

ny (06h) Dum

!15! Fia'g B'yle" 2n -|ag By

Read Meter Data

Sending the Read Meter command causcs the trans-
ceiver to return a digitized meter deflection between 0
and OFFh. Four copies of this value are returned, along
with one constant byte (OF7h), as follows:

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

Coding Examples

Although Yaesu Musen Co., Ltd. cannot offer to
provide complete CAT control programs (owing to the
wide variety of incompatible computers used by our
customers), we present herewith a few examples of
critical CAT i/o functions, in BASIC. Note that not all
forms of BASIC may support some of the commands, in
which case alternate algorithms may nced to be devel-
oped in order to duplicate the functions of those shown.

Sending a Command

After “opening” the computer’s serial port for 4800
baud, 8 data bits, two stop bits, and no parity as /o
device #2, any CAT command may be sent. The instruc-
tion opcode is sent last, with the first (MSB) parameter
sent just before it, and the LSB parameter (or dummies)
sent first. The parameters are sent in reverse order from
that in which they appear in the “CAT Commands”
table. Note also that, in the following examples, we are
sending zeroes as dummy bytes, although this is not
necessary. If you decide to send commands through a
five-byte array, the values of the dummy paramecters
need not be cleared.

The following command could, for example, be used
to set the frequency of the display to 14.250.0 Mhz:

PRINT #2,
CHRS$(&h00); CHR$(&H50); CHR$(&H42);CHR$(&HO1);
CHRS$(&HA);

Notice here that the BCD values can be sent just by
preceding the decimal digits with “&H” in this example.
However, in an actual program, you may prefer to con-
vert the decimal frequency variable in the program to an
ASCII string, and then 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 val-
ucs for that function, the System 600 should do nothing.
Therefore, you may wish to alternate your scnding of
commands or command groups with a Read Flags or an
Update command, allowing the transceiver to let the
computer know if everything sent so far has been ac-
cepted and acted upon as expected.

Bear in mind that some commands specify “binary™
(as opposcd to BCD-formatted) parameters. You can
send binary parameters without going through the char-
acter/hex string conversion process. For example, the
CH parameter in the Command table is binary. You
could have the System 600 recall Memory Channel 2-04
(which is interpreted as memory #29, since it is the
fourth channel in the second bank of 25 memories) as
follows:

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

Reading Returned Data

The reading process is casily 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=1TO 5
MDATA(I)=ASC(INPUTS(1,#2))
NEXTI

Recall from above that the meter data consists of four
identical bytes, followed by a filler byte, so we really
only need to sec one byte to get all of the information
this command offers. Nevertheless, we must rcad 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).
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V-2. Memory Backup and System 600 Switch-On Options

The System 600°s memory system uses a nen-vola-
tite RAM chip, instcad of a lithium or other battery- Switch-On Options
based backup system. No operator intervention should ‘
be required in order to maintain the integrity of memory

Push following |
Command | key(s) while tuming | Comments:::

information indefinitely. System 606 on |
Several switch-on options exist on the System 600. wo ‘ i
¢ D ; A Y ' All Reset j + \NZBJ Not Land Mobile/

These may be useful for testing the display or clearing = % (Marine

all mcmori‘es, if desired (and ifpolssiblc on your trans- Display Er Checks all display

ceiver version). To perform the switch-on function, turn Check ) ) | segments

the transceiver off, then pushl and hold in the appropr“iate T » S— TF;-OM pa'ne|

key or keys (sec below) while you turn the transceiver éep Ln D) beeper on/off

on. Once the display stabilizes, you may relcase all keys. 128 Mode oo Toggles J2B

a) mode LSB/USB

Reset Tuner Tmen When using FC-
Memories 3 800
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V-3: General Coverage Operation

This section will provide stand-alone instructions for
operation of the System 600 in a Governmental or
other General-Coverage application (such as the U.S.
Civil Air Patrol or Military Affiliate Radio System).
Release of this information to an user not duly author-
ized to operate this equipment in a General Coverage
manner is expressly prohibited by Yaesu.
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Yaesu System 600 HF Transceiver Operation

Startup Procedures

(] Be certain that ali power supply, antenna, ground,
microphone, and other accessory conncctions have
been properly accomplished.

[J Preset the /O (power) switch to OFF, and rotate the
volume and squelch controls fully counter-clock-
wise.

(] Now apply DC power to the System 600 by plugging
in and turning on the AC Power Supply, if operating
from a basc station, or tuming on the vehicle, if
mobile,

[} Next, turn on the transceiver by pushing in the VO
switch. The LCD display will become illuminated;
the current channel frequency or Alpha Tag, the
operating mode, and/or the channel number will be
displayed. If you are on an ITU Marine channcl, in
transceivers so configured, the ITU icon will also be
displayed.

Reception

7] Advance the volume control for a com-
fortable listening level on the incoming 7 >
signals or noise present on the speaker or @
headphones. a0
(J When no signal is present on the channel, rotate the
squelch control clockwise until the back-
ground noise is just silenced. Unless you /“'/‘\'/\‘\
are responsible for listecning for very @
weak signals (very near the background
noise level), silencing the receiver using
the squelch circuitry is usually preferable in many
applications.

o

When a signal strong enough to override the squelch
threshold is received, the incoming signal will be heard
in the speaker or hcadphones, and the icon will
become illuminated, When the incoming transmission is
complete, the icon will disappear, although the (3
icon will still be illuminated.

(J When a signal is being received, the Bar Graph will
become illuminated according to the strength of the
incoming signal. You may use this Bar Graph to
compare communications path effectiveness on dif-
ferent channels, or to assist with optimum antcnna
rotation, if a directional anlcnna is being used.

FONBEOECRERD

{7 Should you encounter impulse noisc, such as that
from a vehicle’s ignition system or a power line, push
the keypad’s [2) (Neisc Blanker) switch, which
should help reduce the noisc level.

(7] If the station you are listcning to should i
drift or otherwise be unclear (the voice

m‘
bassy), rotating the Clarificr control may @

may sound too high-pitched or too
o [s]

improve the sound of the incoming sig-

nal. Rotating the Clarifier control does not affcct
your transmission frequency; only the receive fre-
quency is being adjusted. Note that the frequency
change caused by the Clarifier control does not affect
the displayed frequency. Accurate (rcecive) fre-
quency readout only occurs when the Clarifier con-
trol is set to the 12 o’clock position.

(3 Should you encounter interference in the A1A or 2B
opcrating modes, reception may be improved by ac-
tivating a narrower filter (if installed). Push (F) then
{3 to view the current filter (4IFE is the default).
Rotate the Main Dial to display NRFROMW, then push
*79 again to resume normal operation.

(F)—"¥)— WIDE — turn Main Dial = NAPRGH — (1)

If, however, your transceiver has not been fitted with
a narrow filter, activating the NARFGW mode may actu-
ally degrade reception. If such a filter has not been
installed in your transceiver, leave the filter selection on
its default (4T IE setting.

{7 If the Main Display is toc bright, push the (3) key on
the keypad. This will reduce display brightness by
about 50%.

(] To turn the internal speaker (or external speaker, if
used) off, push the 7) key on the keypad. Repeat this
procedure to restore speaker audio. Note: this action
does not affect audio outpur delivered fo the head-
phones or the rear panel AFSK receive audio jack.

3 To turn the front panel keypad “beep” tone generator
off, turn the transceiver off. Now, push and hold in
the 5 ) key while you turn the transceiver on. No tong
will be emitied from the speaker when any front
panel key is pushed. To re-activate the beeper, repeat
the above procedure.

o + (5

Frequency and Channel Selection

The System 600 HF Transceiver includes the follow-
ing frequency selection capabilities:

O A VFO (Variable Frequency Oscillator—{rce tun-
ing) system;

O Four user-programmable memory banks for storage
and rccall of any frequency (simplex or split trans-
mit/receive frequencies) within the range of the trans-
ceiver;
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"

0 A dedicated memory bank storing ITU-defined
Marine channels in transccivers configurcd for
Marine usc; and

(3 A one-touch Emergency Channel Memory, which
places the transceiver on 2.182 MHz (in transceiv-
ers configured for Marine usc).

In the VFO mode, the frequency is displaycd on the
left side, with the mode icon being found against the far
left edge of the display. On the right side of the display,
the current synthesizer step size (default: 100 Hz/step)
is displayed.

VFO BUSY

J3E ster R
Ll bl (e

t. _“ Ly o

In the Memory mode, on the right side of the display
a hyphenated number is shown (for example, Y{-Z5).
The digit to the left of the hyphen is the Memory Bank
number, while the digits to the #ight arc the channel
nunbers wilhin that bank. Therefore, in the above ex-
ample, the display is indicating Channel #25 on Memory
Bank #4.

g MEM
— A — m

Y e Ted W L 5,
‘ 'oL. —'L.lou L_‘ CH

In the ITU mode, the frequency and operating mode
are displayed as they are during VFO operation; how-
ever, the right side of the display indicates the ITU
Marine Channel designator.

ITU BUSY

J o, - [RX

m L A
[ Y YN | Lt 1 oo

Frequency and channel selection are very simple on
the System 60O:

(] Select the desired frequency sclection technique
(VFO, ITU, etc)) by repealedly pushing the front
panel M key. The circulation of frequency selection
modes is VFO — Memory Bank 1 — Memory Bank
2 — Memory Bank 3 — Memory Bank 4 — ITU —
VFO.

VFO — MEM (Bank 1) - MEM (Bank 2) -
MEM (Bank 3) —» MEM (Bank 4) —
ITU— VFO ..

{J Once the desired channel grouping is sclected, chan-
nel or frequency selcction may be performed.

O In the VFO mode, rotate the Main Dial to tunc in
the desired station.

O 1n the Memory mode, rotate the Main Dial to
select the desired channel within the selected
Memory Bank. Remember thal there are a total of
four such Memory Banks, so if you do not find a
particular channel it may have been stored in a
different Memory Bank. Push the M key to select
a different Mcmory bank, then rotate the Main
Dial to select the available channels in the Mem-
ory Bank.

O In the ITU mode, rotate the Main Dial to change
channel numbers within the standard ITU Marine
Channel bank provided. Operating mode is auto-
matically selected, and cannot be changed in the
ITU bank.

{7J The microphone UP or DWN buttons may also be
used to select frequencics or channcls. Pushing the
UP or DWN button momentarily will cause the fre-
quency or channel to increment or decrement one
step, respectively.

Pushing and holding the UP or DWN bution for
longer than 0.5 second will cause the frequency or chan-
nel selection to scan upward or downward manually.
Releasing the UP or DWN button halts the scan.

(7 In the VFO mode, frequency selection may also be
made via direct keypad entry.

For Simplex Channels (transmission and reception
on same frequency):

0 Press the M key, as nceded, to select the VFO
mode.

O Press the {7 key, as needed, to sclect the desired
operating mode (A1A, A3E, ctc.).

(7 Push the &7 key momentarily, then enter six digits
of the desired operating frequency (the 10s of Hz
digit cannot be entered, cven if 10 Hz steps are
seleeted—this is a time-saving feature).

O Push and hold in the v key for 0.5 sccond when
all six digits have been entered. This will switch
the transceiver to the new frequency. If you need
1o change operating modcs, see below.

For Semi-Duplex Channels (different transmit/re-
ceive frequencies):

O Press the M key, as needed, to select the VFO
mode.
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(1 Press the /1) key, as needed, to sclect the desired
operating mode). Note that this must be the same on
the transmit and receive frequencics.

O3 Push the &1 key momenlarily, then enter six digits of
the receive frequency, as above.

O Push the 87 key momentarily again, and now enter
six digits of the fransmit frcquency.

Now press and hold in the B key for 0.5 sccond to
lock in the split frequency pair. You may conlirm that
the transmit frequency is different by pushing the PTT
switch on the microphone; the displayed frequency will
change if the split pair have been successfully entered,

(I In the VFO mode, the operating mode may be
changed by the operator. By repeatedly pressing the
keypad’s {T] switch, you may select from the avail-
able operating modes: J3E (USB), I3E (LSB), J2B
(LSB default), A1A (CW), and A3E (AM).

(3 Tn the VFO mode, il the tuning rate is too slow or too
fast, the frequency synthesizer sieps may be changed
by the operator. Available step sizes are:

10 Hz/step (500 Hz per dial rotation)
100 Hz/step (5 kHz per dial rotation)
1 kHz/step (50 kHz per dial rotation)

Finc tuning steps will be best for modes like A1A,
where tuning is critical. The larger tuning steps may be
more suitable for modes like AM (A3E), where precise
tuning often is not essential.

(J In the Memory Mode, an “Alpha Tag” label may
have been added at the time of programming, so as
to aid in identification of the memory. To see if an
Alpha Tag has been added to a particular memory
channel’s data, press the (§) key on the keypad. If no
data was included, the channcl frequency informa-
tion will simply go blank, lcaving only the channel
number on the display. If an Alpha Tag was stored
during programming, the Alpha Tag will replace the
channel frequency information on the display.

(53 MEM

J3E - - RX]
LIrtmL.
UL LR YR Rt A Y

2182 Emergency Channel Mode

A special Emergency Channel feature of the System
600 provides several important operational benefits, if
the transceiver has been configured for Marine use.

O Pressing the 2182 key automatically switches the
transceiver to the Marine Distress Channel, 2182 kHz
(2.182 MHz), and also places the transceiver in the

H3E (Single-Sideband AM) mode. On the display,
the frequency “2.182.0” will be displayed, as well as
a special Alpha Tag E-CH. designating this as the
Emergency Channel. 1f desired, the mode may be
changed to J3E (USB) by pressing the {7) key on the
keypad.

BLSY

i RX]
a,_' E“L;": CH

jo—

-t
‘-l

-3
C.ors

L]

H3E

01 The ALARM key, adjacent to the 2182 key, may be
uscd for sending a distress call. To rest the alarm, just
push the ALARM key momentarily. Aficr one sec-
ond, an audible alarm will be heard, although no
transmission will occur. You may usc this Alarm Test
mode to adjust the level of the rear panel ALARM
potentiometer. Press the ALARM key again to end
the test.

In an emergency, press the ALARM key, iold it in,
and press the 2182 key while holding ALARM in.
This will transmit the international marine distress
signal (alternating 1300 Hz and 2200 Hz tones) for 35
seconds. Press ALARM (not 2182) to cancel the
transmitted distress signal.

Be certain your operators and crew understand the
function of the 2182 Alarm feature, and make sure they
understand that it is only to be used in case of a true
emergency situation.

Front Panel Locking

To prevent inadvertent changing of the channel fre-
quency or other front panel parameters, press the 1
switch on the front panel. All keys will then be locked
out of operational command capability except for the
2182, ALARM, and the =8 switch itself, Press the
w08 switch again 1o release the front panel to normal
operation.

Memory Channel Storage

Four Memory Banks, each capable of storing up to
25 memory channels, are provided, yiclding a total of
100 available memory channels. Programming is easily
accomplished using the keypad.

For Simplex Memory Channels (transmit and
receive on same frequency):

3 Press the M key, as needed, to select the desired
Memory Bank.

{73 Once the desired Memory Bank is selected, rotatc the
Main Dial to select the desired Memory Channel
within that bank. If you choose a channcl on which
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data is already stored, you will overwrite the data
previously stored.

[J Press the E) (Memory Write) key momentarily, then
enter six digits of the desired operating frequency
(the 10°s of Hz digit cannot be enlered, as frequency
resolution during memory operation is to the nearest
100-Hz step).

[ Press the &) key. The icon will blink. If the
displayed frequency is the same as the receive fre-
quency just stored, press the &9 key again (sce the
note following “Semi-Duplex Channels” below).

73 Now press the (1) kcy, as needed, to select the desired
operating mode.

(71 Now press arid hold in the BN key for 0.5 sccond to
lock the frequency and mode into memory.

[ Repeat this procedure for all memory channels de-
sired. Note that Memory Channel 1-01 is used for
“Dual Watch™ operation (explained later), so it is
advised that you not use this channel except for the
Dual Watch Priority Channel.

(7} To deiete channel information from a memory, fol-
low the above procedure for storage, but enter all
Zeroes for the frequency (e.g., 000000), then press
Ev). The memory data for that channel will then be
erascd.

If you make a mistake during memory eniry, rolate
the Main Dial so as to cause the erroncous digit of the
frequency to blink; now, push the correct number on the
keypad, and continue with the remainder of the memory
frequency entry process.

For Semi-Duplex Channels
(different transmit/receive frequencies):

[CJ Press the M key, as nceded, to select the desired
Memory Bank.

(7 Once the desired Memory Bank is sclected, rotate the
Main Dial to select the desired Memory Channel
within that bank. If you choose a channel on which
data is alrcady stored, you will overwrite the data
previously storcd.

[ Press the (8) (Memory Write) key momentarily. The
[ icon will blink, indicating that you are setting the
receive frequency. Now eater all six digits of the
desired receive frequency (the 10s of Hz digit cannot
be entered, as frequency resolution during memory
operation is to the necarest 100 Hz step).

() Press the &) key momentarily. The icon will
blink, indicating that you are now setting the transmit
frequency.

(J Now enter all six digits of the desired transmit fre-
quency.
(7] Press the &80 key momentarily.

[ The mode icon will now be blinking. Press the [7)
key, as needed, to scleet the desired operating mode.

(O Now press and hold in the B key for 0.5 second to
lock the split frequency pair into memory.

Note Regarding Memory Programmning

If vou have programmed a split pair of frequen-
cies into a memory, remember that both the re-
ceive and transmit frequencies must be entered if
you over-write that memory slol, even if it is a
“simplex” situation. Just re-enter the receive fre-
quency when the I icon is blinking, as described
previously, to ensure that storage of an unwanted
split frequency pair does not occur.

Alpha Tug Programming

An Alpha-Numeric label, referred to as an “Alpha
Tag™ in this manual, may be added to the contents of a
memory location, Such an “Alpha Tag” may be easier or
more intuitive for the operator to utilize when recalling
memories; frequency information alone can be espe-
cially confusing when a large number of memories are
stored.

Storage of an Alpha Tag into & memory location is
simple to perform, Use the following procedure:

[ Select the Memory Bank and Memory Channel
number on which you desire to add an Alpha Tag.

(73 Press the () key to sclect the Alpha Tag mcthod of
memory channel display. If an Alpha Tag has been
previously stored, it will be displayed now. If o
Alpha Tag has been stored, only the memory channel
number will be displayed (e.g. {~09). You may want
to double-check the frequency data at this point, tobe
certain you have sclected the correet channel.

(7J Press the [ENT) key to enter the Alpha Tag Entry mode.
The first digit location on the left side of the display
will begin blinking.

[ Select the first character of the proposcd Alpha Tag
by rotating the Main Dial.
) When the first digit has been chosen, press the £\

key. The second digit of the Alpha Tag will now
blink.

() Repeat the entry procedure of rotating the Main Dial
to sclect the desired character, then pressing the )
key, for up to six digits of the Alpha Tag,
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(3 To complete the entry and return to normal operation,
push and hold in the 8T key for 0.5 sccond. This may
be donc at any point in the Alpha Tag Entry process.

If you make a mistake, just re-write the Alpha Tag
from the beginning.

i 98

Useful tips: the “y” character is used to program a blank
space, which may be uscful on some Alpha Tags.
Also, usc the “Zero™ figure when an upper-case 07
(**Oh™) is desired, as the “O7 figure in the Alpha Tag
character set is lower case (o).

Transniission

[ For Voice iransmission, close the PTT (Push To
Talk) switch on the microphone; the transmitter will
now be activated (note that the BEY icon has become
illuminated on the Main Display). Hold the micro-
phone about 25 mm (1 inch) from your mouth, and
speak into the front of the microphone in a normal
voice level, No adjustment of the microphone gain
level should be necessary; this fevel has already been
set by at the factory. Release the PTT switch on the
microphone to return to the receive mode (the (A
icon will again become illuminated, and the 1B icon
will go out).

(J For CW (Morse Code telegraphy) in the ATA mode,
begin sending using your telegraph key or electronic
keyer. The System 600 will automatically be placed
in the transmit mode ( ) when you start to send,
and will revert to the receive mode ( [E) when you
stop sending.

As you send, a “Sidetone”™ audio gencrator allows
you to monitor your sending. The level of this Sidetone
may be adjusted through the small SIDETONE hole on
the rear panel of the transceiver.

() For Data transmission (including Morse Code teleg-
raphy) using a TNC (Terminal Node Controller) and
keyboard, or similar computer-driven data transmis-
sion devices, transmit/receive control is exerciscd by
the soflware which accompanics the data transmis-
sion equipment in use. Sce the User’s Manual for
your terminal equipment for operating instructions.

Note Regarding Data Operation

The FT-600s J2B (AFSK) mode utilizes LSB
(Lower Side Band) for its default operating mode.
Some services, however, utilize USB (Upper Side
Band) for digital work. Changing the J2B operat-
ing mode is a protected, yet operator-accessible,
procedure, accomplished as follows:

O Firn the iransceiver off.

() Press and hold in the "7y key while turning the

{ranscetver on.
The LSB mode should be displayed.
(J Rotate the Main Dial so that USB is displayed.

o . .
(3 Press (1) again to store your new setting, and
resieme normal operation.

Remember 1o follow the maximum power output
guidelines during continuous-duty operation such as
RTTY (Radio TeleType) in the J2B mode. Adjust the TX
Audio level from the TNC for a maximum of 50 watts
power output (five segments illuminated on the Power
Output Bar Graph) if long periods of continuous trans-
mission are anticipated.

Antenna Tuning Procedures

When the Yacsu FC-800 External Antenna Tuner is
installed, it must be activated on each channel in use.
Otherwise, the nccessary tuner settings will not be
stored, and little power output will occur.

Whilc transmitting, you should see the bargraph illu-
minate fully to the right side (to the f icon). If this does
not happen, the antenna system may require retuning.
Use the following procedure.

(J Be certain that all connections to the FC-800 have
been properly made.

(3 With the appropriate channel sclected via the Main
Dial, press the "33 key on the keypad. The BIIED icon
on the Main Display will blink, and the System 600
will transmit for a short time. Thereaflcr, the trans-

Important Note for First Time Users!

If your installation includes the FC-800 External
Antenna Tuncr, and you are using new channcls
or a new antenna system for the first time, you
may have to perform a simple antenna “tuning”
procedure before proceeding with normal opera-
tion. See the “Antcnna Tuning Procedures™ sce-
tion below for details.

Note Regarding FC-800 Antenna Tuner
Operation

Ifyou are testing the FC-800 prior to final instal-
lation, you will notice that it emits a “chattering”
sound during antenna tuning. This is perfectly
normal, as tuning is accomplished by the high-
speed switching of mechanical relays at low
power levels
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ceiver will return to the receive mode, and the LIIED
icon will now be illuminated constantly.

) Once the Antenna Tuner is activated on a particular
channel or channels, it will remain active unless you
tarn it off by pushing the 3] key again. Ifthis is done,
and an improperly-tuned antenna is connected to the
rear pancl Antcnna jack, the power output from the
transceiver will be suppressed by the power ampli-
fier protection circuitry.

3 As a short-cut to tuning each antcnna individually,
you may usc a special procedure for tuning a/f chan-
nels stored in Memory Bank 1 (Memory Channels
1-01 through i-25). Push the (£) key, then (within
five scconds) push the 3 key. The Main Display will
indicate TUNING and the transmitier will be acti-
vated. When tuning of all channcls on Memory
Bank 1 is completed, the transcciver will revert to the
receive mode. Note that this Automatic Memory
Bank Tuning fcature may take up to three minutes to
complete. During this time, no transceiver operations
may take place. Do not turn the transceiver ofl during
Automatic Mcmory Bank Antenna Tuning.

(] The FC-800's microprocessor-based circuitry in-
cludes memory sufficient to retain 31 antenna tuning
settings in memory. This will greatly reduce fre-
quency change time. If you utilize more than 31
operating channels that are widely removed in fre-
quency, the new tuning scttings will be over-written
(repeatedly) onto tuner memory slot #31.

Important Note!

If the FC-800 is unable to attain a satisfactory
impedance match to your antenna, tuning will
cease and the icon will cease to be illumi-
nated. Under these conditions, you will have to
change the antennak length or otherwise modify
your antenna for proper performance. See the FC-
800 Operating Manual your dealer or installer for
further advice.

Shortwave Listening

When tuning threugh the HF bands, the System 600
scrves as a high-performance shortwave monitor receiver.
The optional YF-112A 6-kHz AM filter may provide
better fidelity on shortwave broadcasts, and it is highly
recommended if you do any extended AM listening.

Any displayed frequency may, of course, be stored in
amemory (as described on page 40), so you can recall it
quickly later. Once you become famihar with the memo-
ries, you will find them extremely helpful in recalling
favorite stations quickly.

Popular Shortwave Breadcast Bands

“Meter”| Freq. Meter Freq
Band ~(MHz) Band (MHz). .
LW .150~.285 31 9.35~9.90
MW . .520~1.625 25 11.556~12.06
120 2.30~2.50 22 13.60~13.90
790 ‘ 3.20~3.40 71 9 ”"77175. 10~1 5.7577
75 3.90~4.00 7178 17.55~17.90
670 4,75~5.20 - 18.90~19.30
49 5.85-6.20 13 21.45-21.85
41 710~750 | 11 |  2567~26.10 |

Weatherfax Monitoring

Monitoring of HF WeatherFax broadcasts is easily
accomplished using the System 600,

(O Before proceeding, be certain that the WeatherFax
demodulator unit is properly connected to the Sys-
tem 600 transceiver,

(7 Set the Mode to J3E (USB), by pushing the [7) key
as needed.

(7 Set the transceiver to the VFO meoede (unless a
WeatherFax channel has been programmed into a
Memory channel). Now, using the keypad (or Main
Dial, in the Memory mode), select the operating
frequency of the station transmitting the WeatherFax
broadcast. Note that, in the USB mode, the frequency
you should program onto the display is typically 1.90
kHz below the station’s “assigned” frequency. Thus,
for a WeatherFax station assigned to 8.682.0 MHz,
tune to 8.680.1 MHz.

(] When the WeatherFax broadcast begins, no further
operator intervention should be needed from the trans-
ceiver standpoint. The audio level from the AFSK jack
on the rear of the transceiver is fixed, and cannot be
adjusted. Fine adjustments in the grey-scale and the
frame adjustment are all accomplished using the
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computer connected to your WeatherFax demodula-
tor.

Dual Watch

The System 600 Dual Watch feature allows the user
or dispatcher to operate on onc channcl while peri-
odically making a brief check of Memory Channcl 1-01
(Memory Bank #1, Channel #1). The Dual Watch fea-
iure is enabled so long as there is frequency and mode
data written into Memory Channel 1-01.

Every five scconds, the transceiver will automat-
ically switch over—for two seconds—to Memory Chan-
ncl 1-01. If a station is transmitting on Memory Channel
1-01, one of two things will happen:

[ If the System 600 is in the “Carrier Drop™ mode, the
transceiver will hold on Memory Channel 1-01 until
the transmission ceases. The transceiver will con-
tinue to hold for five seconds after the transmission
ends, in case the other station decides to resume
transinitting. After the five second delay, Dual Watch
will resume, with your original operating channel
(not Memory Channel 1-01) being restored to the
Main Display.

(7] If the Systemn is set to the “Time Delay™ mode, the
transceiver will hold on Memory Channcl 1-01 for
ten seconds, then Dual Watch operation will resume
(irrespective of the transmit/receive status of any
stations on Memory Channel 1-01). Note that, after
ten seconds of “holding™ on Memory Channel 1-01,
the transceiver will revert to your original frequency
for five scconds, checking that freguency for re-
newed activity. After the five seconds of checking
the original frequency are completed, the transceiver
will re-check Memory Channel 1-01, and will again
hold there for ten scconds if the squelch is “open.”

Dual Watch operation is simple to usc:

First, set the desired “Resume” mode for Dual
Watch. Usually, this will be “Carricr Drop,” which will
not allow the transceiver to move off Memory Channel
1-01 it someone is still transmitting.

(7 To do this, push (F) then 57, and rotate the Main Dial
until CARR is shown, If you prefer the “Time Delay”
mode, rotate the Main Dial until TIME is displayed.
Now push (%) again to return to the normal display.

(3 Adjust the squelch control so that the icon disap-
pears and the receiver is silenced.

7] Push (3) to activate Dual Watch. After five seconds,
the transceiver will switch over to Memory Channel
1-01, and will stay there for two scconds, thereafter
returning to your original channcl.

(7 If a call is reccived on Memory Channel 1-01 during
Dual Waich operation, the transceiver will lock onto
that channel, then resume in accordance with the
“Resume” mode selected previously.

(7 Push. %) again to de-activate Dual Watch. Operation
will revert to your original operating frequency.

Note that your main operating channel can be
changed during Dual Watch operation, but you cannot
change channcls while Memory Channel 1-01 is being
checked for activity. Dual Watch can also be activated in
the “2182” mode.

SELCALL (Selective Calling) Operation
(J3E Mode Only)

(7] To activate the SELCALL system, push the front
panel § button momentarily. The (incoming) % IJ
selective calling code will be displayed. This is the
code that your station should have been assigned by
the dispatch center when your network was set up. If
the % Il code is correct, push and hold in the S
button for 0.5 second to place the transceiver in the
SELCALL receiving mode. (If the code is not cor-
rect, sec below.)

usE)
)3F

(7 In the SELCALL receiving mode, the receiver will
be muted, and the FEXEMR icon will be illuminated.
When a call to your 7 1D code is received, a belt
alarm will be heard and the icon will blink.
Push the PTT swilch momecntarily to cancel SEL-
CALL, then push the PTT and speak into the micro-
phone in the usual fashion to reply to the SELCALL

page.

(7 Once you have transmitted following reception of a
SELCALL page, SELCALL must be re-activated by
the operator; otherwise, normal receive {un-muted)
operation will occur. Push the S key twice, as above,
to re-activate SELCALL operation.

[ The volume level of the receive SELCALL alarm
bell may be adjusted via the rear pancl SIDETONE
potentiometer.

If you have programmed a sransmit SELCALL page
code (any of T# ID !through 7% I7 §), the transmit
SELCALL signal may be sent via the following proce-

dure:

{7 Press the S button to display the % 1D code.
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[ Rotate the Main Dial to select the desired T8 I2
code for the station(s) you wish to page.

{7 Press the S button for 0.5 second to transmit the
page. Do not close the PTT switch; pushing the 8
key will automatically engage the transmitter. To
repeat the page, push 8 once momentarily and then
again push $ for 0.5 sccond.

(] To revert to the receive SELCALL mode, push S (the
TX 1D code will be displayed), then rotate the Main
Dial to display the RX ID code. Now push and hold
in the § key for 0.5 sccond to re-cnable reccive
SELCALL operation.

To change the SELCALL codes in your transceiver,
use the following procedurc:

[ Turn the transceiver Oft.

(] Push and hold in the S key while you turn the
transceiver On. The display will show R% 1T fol-
lowed by four digits (or four hyphens, if this is the
first time a rcceive SELCALL code is being pro-
grammed).

(] Pross the keypad’s B key momentarily. The first
digit location of the RX 1D code will blink. Now key
in a four-digit ID code (Note: you may not use the
«”* (Zero) figure for any digit in a reccive SEL-
CALL code). Complete the procedure by pressing
and holding in for 0.5 second the @) key after all four
digits have been entercd. The display will revert to
the operating frequency.

(J If you intend to program a transmit SELCALL code,
proceed to the next paragraph. If you are not program-
ming a transmit SELCALL code, turn the [ransceiver
Off, then back On, to resume normal operation.

[ To program a transmit SELCALL code, push the S
key momentarily. The RX 1D code will appear. Now
rotate the Main Dial clockwise one click to display
T4 ID i, the first of five different transmit SEL-
CALL codes available. As on receive, press the key-
pad’s D) key momentarily; the first digit of the TX
ID 1 code will blink. Enter the four-digit code of the
station you wish to page, then press and held in the
&) key for 0.5 sccond.

The (%) (Zero) key is available when programming
transmit ID SELCALL codes; it activates a “Group
Page” mode. Placing the “0” figure as the first digitina
TX 1D code will cause «// units 1o be paged whose next
three digits are the same as the last three digits of the
dispatcher s TX ID code. For examplc, if the dispatcher
sends a TX ID code of “0555,” then any flect units with
“x555” in the RX 1D code (e.g. “1555,” “2555,” etc.)
will be paged. If the dispatcher sends a TX D code of
“5055,” then any flect units with “5x55” in the RX ID

code (e.g. “5155,7 #5255,” cte.) will be paged. If all
zeroes are sent as a TX ID code by the dispatcher, then
all stations will be paged.

Do not use “0” as a “routine” digit in a TX ID code,
since the “0” cannot be entered as an RX 1D code by
another unit; the use of the “0” figure is reserved for
Group Paging.

{1 Rotate the Main Dial one click clockwise to dis-
play TX ID 2, and you may repeal this procedure
for up to five TX ID SELCALL codes. If your
flect regularly utilizes SELCALL, it may be a
good idea to store “0000” as a universal fleet
paging code in one TX ID memaory, s0 as o allow
paging of all units by the dispatcher.

1 When all SELCALL codes are stored in memory,
turn the transceiver OfT, then On again, to resume
normal operation.

Note that the TX ID codes may be changed at any
time by pressing the § key momentarily, rotating the
Main Diai to display the desired TX ID code, and com-
pleting the above centry procedure. The RX ID code,
however, can only be changed by first switching the
transceiver Off, then pushing the 8 key and holding it in
while turning the transcciver On, This is a safety featurc
designed to help prevent inadvertent changing of the
important receive SELCALL identification code.

Encrypted Transmission/Reception
(requires FVP-24 Module)

[7 If the transceiver you are using (and others in your
communication group) is equipped with the FVP-
24 Encryption Module, the Encryption mode may
be activated on any J3E channel by pressing the
front panel E key. The BIEH icon will become
illuminated.

O To transmit, push the PTT switch, and spcak into
the microphone per normal procedure. You may
find that communications quality is slightly de-
graded during Encrypted operation; this isnormal.

O If the signals of all the other stations in your
communications group have a severely distorted
or “scrambled” sound, you may have accidentally
de-activated your transceiver’s encryption mode.
Pushing the E key may allow recovery. However,
if only one station in your communications group
sounds distorted or “scrambled,” it is possible that
the encryption mode of that transceiver may have
been accidentally turned off. Either the dispatcher
or you may advise the other station by switching
your encryption off and calling the other station in
the non-cnerypted mode. Remember that your
transmissions will be sent in a non-encrypted
format, and will thus not be secure; limit your
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discussion to a brief advisory regarding the E
switch on the other stution’s transceiver, then revert
to encrypted operation immediately by pressing the Successful operation in the “Encrypted” mode re-
E key on your transceiver. quires that the frequencies of the communicating
stations be closely marched (+50 Hz). The installa-
tion of the TCXO-4 is highly recommended for
reliable vperation in the Encrypied mode.

Notes Regarding Encrypted Operation

To de-activatc encryption, push the E key again.

If your transceivers are not equipped with the
TCX(O-4, use the following procedure fo align your
communications link:

(O] First establish communications in the non-en-
crypted made, aund adjust your operating fre-
quency using the clarifier so that the voice
quality is as as natural as possible.

[V Now press the E key to enable the Encryption
mode, and begin secure communication.

Note also that communication using encryption
typically requires a signal-to-noise ratio of at least
10 dB. Under marginal signal conditions or high
noise, encrypted communication may he impossi-

ble.
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