-

',\\

FT-8500

- Dual Band FM
Paging Transceiver

{

B2L.K -



N FT-8500
1K Dual Band FM
Paging Transceiver



Contents

Introduction . . ............... 1
Specifications . . . . . e e e e ..3
Accessories & Options . . . ... ... .. 4
Controls & Connectors . . . . . e e 5
Top, Front & Side Panel Views 5-9
LCD Indications 10
Installation .. ...... e .1
installing the FS-10 Smart Controller 1
Transceiver 13
FS-10 Smart Controller Holder 14-16
FS-10 Key Reference Tables 18
Basic Operation . . ............ 19
Preliminary Steps 19
FS-10 Smart Controlier 19
Advanced Operation ........... 25
Spectra-Analyzer Operation 25-28
Auto Receiver Mute 28
Memory Storage 30
Recailing Memories ’ 30
Home Channel Memory 3N
Split Memory Operation 31
Tuning Memories 31
Scanning 33
Memory Skip Scanning 33
Programmed Subband Tuning & Scanning 34
Priority Memory Monitoring 34-35

CTCSS Operation

CTCSS Bell Paging

DTMF Code Squelch & Paging
Trigger Paging

One-Touch Paging

Paging “Answer-Back"

Paging Tx Delay

Sending DTMF Messages
Customizing Ringer Settings
DTMF Autodialer Operation

Composing the Ringer User-Melody

APO (Auto Power Off)

Alphanumeric Character & Symbol Charts

Power-On Settings Chart

Appendix . .........
Packet Radio Operation
Cross-Band Repeater Operation
Transceiver Cloning
In Case of Problems

Personal Computer Control Operation

PCC Data Protocol
Writing Programs

FTS-22 Tone Squelch Unit Installation

36
36
37
41
41
4
42
43
45
46
46
46

48, 49

50

. 51
51
52
53
54

. 55
56
58
59

Menu Programming & Custom Settings . 61

Menu Organization
Menu Headings

61

62-74



N B WR = - O WO OO U W N = o~ w

FT-8500 Dual-Band
FM Mobile Paging Transceiver

Congratulations on the purchase of your Yaesu
amateur transceiver! Whether this is your first rig, or
if Yaesu equipment is already the backbone of your
station, rest assured that your transceiver will pro-
vide many hours of operating pleasure for years to
come. Along with the philosophy that each Yaesu
transceiver should serve you well into the future,
Yaesu stands behind our products with a worldwide
network of dealers and service centers. Feel free to
contact us if you ever need technical advice or assis-
tance.

The FT-8500 is a deluxe compact FM mobile trans-
ceiver for both 2-m and 70-cm amateur band opera-
tion. A few of the new features in this dual-band rig
include the following:

e FS-10 Smart Controller — permits controlling all
transceiver functions from the palm of your hand.
With the unique joystick lever, tuning and menu
programming is now quick and straightforward.

¢ Spectra-Analyzer — allows viewing station activity
above and below a selected channel: simply turn
the dial to center a signal of interest on the scope
and press the PTT to operate! You can also view
activity among programmed memory banks. Adjust-
able signal width, spacing and span markers allow
fine-tuning the spectrum view as you like.

¢ Configurable Memory Banks — fifty general-purpose
memories are arranged into five memory banks on
each band. However, you can transfer memory
banks from one band to the other as needed. Free
up unused memories and move them where they
are needed! Five special-purpose memories (in-
cluding an instant-recall Home channel) are also
available on each band. Memories can be tagged
with an 6-character alphanumeric name and this
name can be displayed instead of the frequency.

e DTMF and Message Paging with CW Monitor —
decodes incoming DTMF Paging codes and mes-
sages with selectable CW playback speed.

e Dual In-Band Receive (V&V and U&U) with Auto
Receiver Muting for improved cross-band opera-
tion. Receiver muting has selectable leveis and
duration.

The upper LCD shows channel data and most pro-
grammable settings, you can even display the DC
supply voitage. The lower dot matrix display shows
programming menus and also double as a Spectra-
Analyzer display for viewing channel activity. The
LCD has selectable contrast and illumination levels
for maximum visibility under varying lighting.

Searching for station activity has never been easier
with VFO, memory and programmed-limit (sub band)

Description
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Description

scanning and the new Spectra-Analyzer feature. Se-
lect all memories or only those you want to be
scanned. Two scan modes are now available: Busy
Scan searches for activity then pauses, while Clear
Scan looks for an inactive channel to operate on -
great for urban areas with crowded bands. Scan
speed can be set to normal or slow, and when activity
is found, scanning pauses, then resume after 5-sec-
onds, or only when the station stops transmitting.
Each band has one priority memory which can be
monitored every few seconds while operating from
the VFO or memories.

The built-in CTCSS (Continuous Tone-Coded
Squelch System) provides 39 subaudible tones
which can be stored in each memory independently.
The CTCSS Bell feature can be set to ring when the
tone squelch opens.

DTMF calling and private paging features quietly
monitors until calls to you (or only stations in groups
you select) are received. After receiving a page, the
calling station’s |D code is displayed so you know
who is calling you. With answer-back paging, the
FT-8500 can even acknowledge or relay (forward)
DTMF paging calls when you are absent. A fully
configurable paging ringer beeps, plays a melody
you compose, or plays back paging 1D codes in CW!
The Trigger Paging function automatically switches
from paging to code squelch operation after receiv-
ing a page by pressing the PTT so you can talk
immediately. The DTMF paging ringer can be dis-

abled, or settoring 1, 3, 5 or 8 times, and even cycle
every minute until you respond. With the one-touch
paging feature, selecting and displaying paging
codes from the FS-10 is simplified.

DTMF text messages up to eight characters long can
be sent to other stations. A message ID of eight
characters can also be sent and displayed with the
text. Received messages are displayed and auto-
matically stored for later retrieval. A tri-mode ringer
alerts you to calls or messages by sounding a preset
or user-programmed melody, or else have the built-in
CW monitor playback the message in Morse code!

For autopatch operation, a 10-memory, 16-digit
DTMF autodialer stores nine frequently-called num-
bers and one memory reserved for a user-pro-
grammed DTMF melody ringer for playback. The
DTMF autodial memories can also be tagged with
six-character alphanumeric names.

The Tx time-out timer (TOT) limits key-down time
and the selectable-period APO (Automatic Power
Off) timer turns off the radio after a period of inactiv-
ity. A convenient rear-panel! data jack is provided for
packet TNC connection. Data rate (1200/9600 BPS)
and VHF/UHF port selection can be configured via
menu programming. PCC (Personal Computer Con-
trol) and transceiver cloning is also accomplished
using this jack. Please take some time to carefully
review this manual thoroughly before operation.

T T T T ———
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General

Frequency range: (Rx) 110~174 MHz 410~500 MHz
(Tx) 144~148 MHz 430-450 MHz

Channel steps: 5, 10, 12.5, 15, 20, 25 & 50 kHz

Frequency stability: 10 ppm from -20 to +60° C (VHF)
+5 ppm from -5 to +50° C (UHF)

Repeater shift: +600 kHz , +5 MHz (programmable)

Emission type: F3 (G3E), F2
Supply voitage: 1.7 - 15.9VDC
Current consumption:

Receive: Lessthan1A

VHF

Transmit (MAX) (high) 11.5 A
(mid) 6.0 A

(low) 45 A

Operating temp. range: -20 to +60° C

Specifications

UHE
9.0A
5.0A
4.0A

Case size (WHD): 140 x 40 x 160 w/o knobs

Weight (approx.): 1.1 kg (2.4 Ib)

Transmitter

RF output: VHE UHF
(high) 50 W 3BW
(mid) 10 W 10W
(low) 5W 5W

Modulation system: variable reactance

Maximum deviation: +5 kHz
FM Noise (@ 1kHz):  better than -40dB
Spurious emissions: > 60 dB below carrier

Microphone type:  2-kQ condenser

Receiver
Circuit type: double-conversion superheterodyne

IFs:  45.05 MHz & 455 kHz (VHF)
58.525 MHz & 455 kHz (UHF)

12-dB SINAD Sensitivity: < 0.18 pV (main)
< 0.25 uV (sub)

Selectivity (-6/-60 dB): 12/24 kHz

Image Rejection: better than 70 dB
Squelch Sensitivity: better than 0.13 pV
AF Qutput: 2W @ 8Qfor 5% THD

AF QOutput Impedance: 4-16 Q (8-Q internal speaker)

Specifications subject to change without notice or obligation.
Specifications guaranteed within amateur bands only.

Frequency ranges and repeater shift vary according to transceiver
version, check with your dealer.

Specifications
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Accessories & Options

Accessories & Options

Accessories

FS-10 Smart Controller w/cable
MMB-36 Mobile Mounting Bracket
DC Power Cord w/fuse

Spare 15-A Fuse

Smart Controller Hanger

Options

YSK-8500 Separation Kit

MMB-62 Mobile Controller Bracket
FTS-22 Tone Squeich Unit

SP-7 External Loudspeaker

FP-800 AC Power Supply w/Loudspeaker
MMB-60 Quick-Release Mobiie Bracket

Availability of accessories may vary. Some accessories are supplied
as standard per local reguirements, others may be unavailable in
some regions. Check with your local Yaesu dealer for changes to
the above list.




Controls & Connectors

Front Panel (2) DIAL Rotary Selector

(1) LCD (Liquid Crystal Display) Rotate this to tune, or select memories and other
settings, according to the function selected by the
keys. This knob duplicates some functions of the
FS-10 joystick and urA/ow¥ keys for convenience.

The upper half of the display consists of seg-
mented digits for frequency readout and various
icons representing enabled transceiver features.
The lower half contains a dot-matrix display for  (3) TX Indicator

Spectrum Analyzer viewing, menu programming This LED indicator glows red when transmitting.
and alphanumeric name display. See the graphics

on page 10 for descriptions of the display icons and
indications. This senses ambient lighting and adjusts LCD

backlighting for optimum visibility.

(4) Auto Dimmer Photo Sensor

(1) (3)\ 4
\{' < = Q/( )

eM” PWR/ BAND

¥

FT-8500 Front Panel

Controls & Connectors - Front Panel



Controls & Connectors - Rear Panel

Rear Panel
(1) Antenna Jack

This Type-"M" jack accepts an antenna designed
to provide 50-Q impedance on 2-m & 70-cm. An
external duplexer is not required. Note: European
versions use a Type- "N" connector.

(2) UHF -SP- EXT Jacks

These 2-conductor, 3.5-mm mini phone jacks pro-
vide separate VHF & UHF audio output for an
optional speaker (impedance is 8Q). Inserting a
plug into the UHF -SP- jack disables UHF audio
from the internal speaker. Both VHF & UHF audio
is disabled when a plug is inserted in to the -SP-
EXT jack.

(3) +13.8 VDC Cabile Pigtail w/Fuse

This is the power supply connection for the trans-
ceiver. Use the supplied DC cable to connect this
pigtail to the car battery or other DC power supply
capable of at least 15 amperes (continuous duty).
Make certain that the red lead connects to the posi-
tive side of the supply.

(4) DATA Jack

This provides interface connections for packet TNC
operation, transceiver memory cloning and (with the
optional FIF-232C Interface Box) for PCC (Personal
Computer Control) operation of the transceiver.

(4)

-~
@g

‘ | DATA 1a.avnq
———— [UHF__-SP- EXT

)\ all |
=

i
(2)
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FS-10 Smart Controller (rear view)

(1) Microphone
Beneath this grill is the condenser microphone

element. Speak across this opening in a normal
tone of voice while pressing the PTT.

(2) Keypad
All 16 keys generate DTMF tones during transmit.
some also have other special functions: ®) & &)
tune channels, select memories and start scan-
ning, €L, selects scan skip for selected memories,
(&) enables memory tuning in the MR mode, and
C{Tactivates priority memory monitoring.

3) @ button
Used for direct keypad entry of frequencies. Press
this preceding and following digit entry.

(4) [pacE) button
This selects various paging modes: DTMF Paging,
Trigger Paging, Code Squelch and CTCSS Bell
operation.

(5) (wsc) button

This selects prestored message slots for transmis-
sion during DTMF Message operation.

(6) button
Press this to enable CTCSS tone encode or en-
code and decode (ENC Or ENC DEC).

-
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FS-10 Smart Controller - Rear View



FS-10 Smart Controller - Front View

FS-10 Smart Controller (front view)
(1) Joystick

This 3-axis joystick allows frequency tuning, chan-
nels selection, as well as adjusting and program-
ming various transceiver settings.

(2) VOL & SQL Band Selection Controls

The outer controls adjust the volume of the receiver
for each band. Likewise, the squelch is adjusted
using the inner controls. This sets the threshold at
which received signals (or noise) open the squelch.
Pressing inward on either VOL button selects the
main channel (band) for operation.

(3) LOCK switch

This switch locks the FS-10 controis and buttons.
Various locking combinations are selectable.

(4) 2= button

This toggles operation between DIAL and MR
(Memory Recall) modes.

(5) &™) button

This toggles the main channel of operation from
one band to the other.

(6) @ button

Pressing this momentarily recalls the Menu Pro-
gramming loop. Holding it for longer than % sec-
ond writes the current channel data to an allocated
memory.

(3)

(2) —

(5)

(12) (13)

______
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(7 button

Pressing this instantly recalls the Home channel for
the selected band.

(8) @ button

This starts band scanning in the DIAL (VFO) mode,
or memory scanning in the MR (Memory Recall)
mode.

9 button

Press this momentarily to start manual “one-shot”
Spectra-Analyzer sweep or hold it to start continu-
ous spectrum sweeping.

(10) button
During Spectra-Analyzer operation, press this to
revert to the center channel.

(11) & putton

Press this momentarily to manually mute audio
from both channels.

(12) button
Press this to reverse Tx/Rx frequencies momentar-
ily during duplex or repeater operation.

(13) button

Press this to enable Tx offset (+/-) needed for
repeater operation.

(C) — -

;*'Q_ (D)

l

1)

lil&—//

(E)—T>

(A) PTT switch

Press and hold this while speaking across the
microphone opening to transmit.

(B) Tone Burst switch

in European versions, this transmits a 1750-Hz
tone for use with repeaters requiring tone burst. In
other versions it has no function.

(C) &) putton

Pressing this momentarily disables the receiver
squelch to monitor for weak stations.

(D) 9 button

Press this to toggle RF output (transmit) power
level between low, mid and high.

(E) @ button

Hold this to turn the transceiver on/off or press
momentarily while the transceivers is on to toggie
main and sub channel operation.

FS-10 Smart Controller (cont.)



LCD Indication
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LCD Indications

Channel Channel
kNumber Repeater Bank Number Repeater
Bank | Shift i CTCSS Shift DTMF Pagin
! CTCSS DTMF Paging  Number . ging
Number T Encode]Decode [ Trigger pa\ging l Encode/Decade , Trlggei Paging
=i_o1y ENC DEC —+ CODE T.PAGE 1112t ENC DEC -+ CODE T.PAGE
] ll'l Yl VAIN ] l l.l_<s;lqpmmm
/
DTMF Code \ Main Channel DTMF DTMF Code Memory Main Channel DTMF
Memory Enable Indicator Code Squelch Memory Enable Scan Skip Indicator  Code Squelch
Memory
Scan Skip
CTCSS AM CTCSS
Rx Rx
X Bel_ Rx prote BeN, FIT

N W Tou T A o W ow D w220
Y = O o e v

MTQ’.—'-.-—-.’ TOT MT wafewm!
M oy | | N
_?mory One-Touch  Scan Stop Time-Out Memory One-Touch Scan Stop
une Paging Indicator Timer Tune Paging indicator
Dual VHF Rx Low/Mid VHF  Dual UHF Rx Low /Mid UHF
Enabled Tx Power E“3b|3d Tx Power

-n-l! Yeusy]1] 13| 5] Jol [ |} LM C\‘J ﬂlﬂlﬂ.ﬂ.. Lm

|
Rx S-Units / Relative APO Timer Rx S- Unlts / Relative

Keypad
ngk Tx Power Oon/Off Tx Power
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Installation

This chapter describes installation of the FT-8500
with typical supplied accessories. Installation of the
optional FTS-22 Tone Squelch Unit should be done
before installing the transceiver and is described in
the Installation of Options chapter at the back of this
manual.

Preliminary Inspection

Inspect the transceiver thoroughiy immediately upon
opening the packing carton. Confirm that all controls
and switches work freely, and inspect the case for
any damage. Make sure the accessory fuse is in-
cluded. If any damage is found, document it com-
pletely, and contact the shipping company (or dealer,
if you purchased it over the counter) right away. Save
the packing materials in case you need to return the
set for service.

If you purchased the optional FTS-22 Tone Squelch
Unit, install it now as described on page 59. This
chapter describes base station installation first, fol-
lowed by mobile installation and then interconnec-
tions with external accessories.

Installing the FS-10 Smart Controller

From the factory, the FS-10 Smart Controlier and
control cable are packaged separately from the
transceiver body. They are installed by removing the
front panel from the transceiver, plugging the control
cable into the FS-10 and transceiver body, then rein-
stalling the front panel.

T To remove the front panel, use your left thumb nail
to slightly pry open the latch on the left side of the
transceiver. Next, using your right hand to slide the
panel outward and away from the transceiver,

3 Locate the control cable and Insert the plug with the
rubber boot into the bottom of the FS-10 Smart
Controller. Insert the other plug into the recessed
jack on the transceiver, as shown in the drawing.

Installation



_Installation (cont. )

7] Before reinstalling the front panel, decide if you
want the control cable to exit from the side or
bottom of the transceiver, then route the cable into
the appropriate channel provided (see drawing)
Reinstall the front panel by hinging it into place, you
will hear a click when the panel locks into place.

Important! Ensure the power is first switched off
before removing the front sub-panel. The transceiver
will turn off automatically after two seconds if the
front panel is removed with power applied.

Antenna Considerations

The FT-8500 is designed for use with antennas hav-
ing an impedance near 50 Q at all operating frequen-
cies. For optimum performance use a high quality.
carefully designed antenna. The antenna should be
connected whenever power is on, to avoid damage
that could otherwise result if transmission occurs
accidentally without an antenna.

Ensure your antenna is designed to handle 50 Watts
continuous transmitter power. For best performance
and safety in mobile installations, mount the antenna
in the center of a flat surface, out of reach of human
hands: 50 Watts can cause an RF burn to anyone
touching the antenna during transmission!

For best performance use the shortest possible
length of quality coaxial cable. Use a matching type-
M piug for the jack on the transceiver pigtail (Euro-
pean versions use Type-N).

Mobile Installation

The FT-8500 must only be installed in cars having a
negative ground electrical system. The transceiver
can be installed in one piece using the supplied
MMB-36 mobile mounting bracket, or in two pieces
using the optional YSK-8500 separation kit and
MMB-60 quick release mounting bracket. Mount the
transceiver where the display, controls and micro-
phone are easily accessible. The transceiver may be
installed in any position, but should not be near a

T T e -
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heater vent or where it could interfere with driving.
Make sure to provide plenty of space at the rear so
that air can flow freely through the heatsink. Refer to
the diagrams showing installation.

Transceiver Installation

{J Decide the mounting location with sufficient clear-
ance for the transceiver, plus space for ventilation
around the cooling fan and above and below the
set. Use the mounting bracket as a template to
locate the mounting holes. Use a 4.8-mm (34¢") bit
to drill the holes, and secure the bracket with the
supplied screws, washers and nuts (see diagram).

(J Position the transceiver in the bracket so that the
holes in the side are aligned with those in the
bracket, and bolt the transceiver into place using
the supplied short screws and flat washers. The
FS-10 Smart Controller hanger may be installed
wherever convenient.

Transceiver Installation

13



Mobile Power Connections

16

Mobile Power Connections

To minimize voltage drop and avoid blowing the car
fuses, connect the supplied DC cable directly to the
battery terminals. Do not attempt to defeat or bypass
the fuse — it is there to protect you and the equip-
ment!

. ,Never apply AC power to tthe power cable of the .
’ transceiver, .nor DC voltage greaier than 15 vol(s",
"When replacmg the fuse, only use.a 15-A fast blow'*
“type. Fallure 1o observe these safety precautlons will
vad the warranty : : :

7J Before connecting the transceiver, check the volt-
age at the battery terminals while revving the en-
gine. If it exceeds 15 volts, adjust the car regulator
before proceeding.

7J Connect the RED power cable lead to the POSI-
TIVE (+) battery terminal, and the BLACK lead to

the NEGATIVE (-) terminal. If you need to extend
the power cable use #14 AWG or larger insulated,
stranded copper wire. Connect the cable to the
transceiver only after connecting to the battery.

FP-800 AC Power Supply

Operation from the AC line requires a power supply
capable of providing at least 15A continuously at
13.8 VDC. The FP-800 AC power supply/loud-
speaker is available from your Yaesu dealer to meet
these needs. Use the DC power cable supplied with
the transceiver for making power connections, and
connect the external speaker cable to either speaker
jack on the rear panel.

External Speakers

The optional SP-7 External Speaker includes its own
swivel-type mounting bracket, and is available from
your Yaesu dealer. Of course the SP-3, SP-4 or
SP-55 External Speakers may also be used. Piug-
ging in an external speaker disables the speaker in
the transceiver.



xtend
ilated,
to the

supply
isly at
floud-
)y meet
d with
s, and
yeaker

ts own
e from
P-4 or
. Plug-
aker in

FS-10 Front Panel Key Reference

FS-10 Rear Panel Key Reference

momentarily to toggle Main Channel.

~ Key- | Function™ < Key I Fuh“étio’ri,r
Toggles CTCSS Encode/Decode Mode: Reverses Tx & Rx frequencies.
(Toue, ENC/ DEC/ oft (FTS-22 needed for
decode). ) Tc;%lf;f r(z;;;g::;)shiﬁ direction:
uss Press to display/select message slot.
& Pay g &) Toggles the receiver audio mute feature
= Select Paging, Trigger Pager, Qode o on or off.
Squelch or CTCSS Bell operation. - ) )
= Toggles DiaVMemory Recall operation.
Direct frequency entry from the 16-digit
& keypad d y entry g o Enables/disables the receiver spectrum
: analyzer.
A)B Tune/Scan up/dwn or select settings. )
OO une £up g Transters Main Channel control to the
€ Toggles memory scan skip for selected other band.
Q" memories. - -
Returns operation to the center channel
) Activates Priority Memory Channel during spectrum analyzer operation.
~ monitoring. Press momentarily to recall Menu
’,® Activates Memory Tuning of the o Programming routine, hold for one-
wToRE selected memory. touch memory write.
@ Transfers Main Channel control to the o Recalls the programmed Home channel
other band. for the selected band.
FS-10 Side Panel Key Reference &) :‘g ::i;:; VFO or memory channel
Key ~ Function =~ - B
foom) Momentarily disables receiver squeich.
) Toggles High, Mid or Low Tx power.
) Hold to turn power on/off, press

FS-10 Smart Controller Key References
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Basic Operation

This chapter is prefaced with a short tutorial to get
users on the air quickly. The remainder of the manual
covers the more complex transceiver settings and
various programming routines.

For now, we recommend reading these first few
pages in detail, then, after you have become more
familiar with the basic operation of the FT-8500, you
can move on to customize transceiver settings to
your taste and take advantage of all of the features
of this transceiver.

Preliminary Steps
Before operating the FT-8500 the first time:

J Connect an appropriate antenna to the antenna
jack at the rear of the transceiver. Never operate
the transceiver without an antenna connected.

J Ensure a 13.8-volt regulated DC power supply
capable of providing 15 amps continuous currentis
used. Never connect this transceiver to 24-volt or
positive-ground automotive electrical systems.

J Never connect AC to the power lead of this trans-
ceiver, irreparable damage may result and this will
void you warranty!

The FS-10 Smart Controller

The operating versatility
of the FT-8500 is the FS-
10 Smart Controller. All
transceiver operations
are accomplished with
this hand-held control on Step
unit. Designed with an oown
easy to operate and logi-

cal layout, the FS-10 in-
corporates joystick
control - four simple
thumb movements now replace the need for sepa-
rate UP/DWN buttons and DIAL knob (although they
can still be used). Tuning and customizing trans-
ceiver settings is now quick and easy. Although it
may take some time getting accustomed to using the
FS-10 Smart Controller, once you become familiar
with its layout and operation. maneuvering through
transceiver operations will come naturally.

To lock out functions of the DIAL knob, joystick or
controller buttons, slide the LOCK switch upward so
that w8 appears. The PTT lock is enabled via the
programming menu and % appears when activated.
The locking scheme (PTT, DIAL, keypad, etc.) can be
configured later on page 73.

Basic Operation

19



Basic Operation

Turning the Power On/Off

Turn the power on by pressing in the DIAL knob or
button as shown below. The transceiver is turned
off in the same manner - only this time press and
hold either the DIAL knob or &9 for V% second.

FS-10 Front Panel
In =\ |
! SN T
m [[omp |
v :II‘ \ qos“' PWR! BAND
q 'l Low]
w N | | I

‘4—'— Press —+ ;
LN ’ & hoid for l
| 1/2 sec.
| | =)
Transceiver Power-on

Adjusting the Volume & Squelch

Volume and squelch are set independently for VHF
and UHF. Rotate the outer controls for a comfortzble
volume level (upper control for VHF, lower for UHF)
while receiving stations. The inner squelch control
sets the signal threshold for each band at which
stations will open the squelch and be heard.

Generally, you will want to set the squelch level just
past the point where channel noise is muted. Adjust-

ing the squelch too “tight” results in only strong,
relatively nearby stations being heard. With the
squelch too “loose”, stations too weak to operate, or
falsing on channel noise will open the squelch.

Selecting VHF or UHF Operation

The frequency with D appearing next to it is called
the main channel, while the other displayed fre-
quency is known as the sub channel. The sub chan-
nel can be disabled for monoband operation or you
can have the DC supply voltage displayed in place of
the frequency (see graphic below and page 71 in the
Menu Programming section),

Sefected Main Channel for Operation

/ Sub-Channe!
Ul o D D] ' N T D]
i ik

Sub-Channel Disabled

Corm"ol Tris!eid to-Sub Cha&’ ol
A iy
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There are three ways to select or toggle a band for
operation. You can momentarily press in the VOL
knob to select the band you want as the main chan-
nel, or else momentarily press the DIAL knob or &5
button to toggle the main band of operation. Remem-
ber to only press these for less than % sec, as
holding them longer will turn the transceiver off, or
activate other functions.

A‘/’ BAND
| ERE PWRI
VHF B y

“ voL saL
=
= =

UHF {

I

|

Selecting Main Band

Normally. the FS-10 controller and DIAL knob only
affect the main channel. However by pressing o
until blinks next to the sub channel, the controls
now act on the sub channel. After making adjust-
ments to the sub channel, press again to return
to the main channel.

Tuning

The FS-10 Controller offers four easy ways for tuning
to the desired frequency. The joystick provides ver-
satility in rapidly tuning to a desired frequency. You
can jump in 1-MHz segments or in the default chan-
nel steps by manipulating the joystick.

Buttons

@;;u
@.‘*@1
®E

Buttons Knob

Joystick

Tuning Methods

Pressing the &) or @ buttons or rotating the DIAL
tunes in the defauit channel steps only.

IBD (Intelligent Band Display) is active by default and
causes the channe! display to blink to let you know
at a glance which band is receiving a station. IBD can
be enabled or disabled as described on page 71.

Tuning & Direct key Entry
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Mixed Receive & Transmitting

Frequencies can also be entered from the FS-10
keypad using the following procedure:

ex. to enter 446.520 MHz, press:

1T D@D

ex. to enter 446.500 MHz, press:

= M>@D>@>@> &

ex. to enter 446.000 MHz, press:

T ->@D>@D>®

ex. to enter 440.000 MHz, press:

T H->@D>@D> &)

Remember to match the 1-kHz and 10-kHz digits
-place entry of the frequency to the default channel
(tuning) step size. While some entries are valid, other
will be rounded to the nearest 12.5-kHz or 25-kHz
channel, or else rejected. {f you enter an incorrect
digit at any time, simply press the PTT and start over
again (this does not key the transmitter). You can
enter frequencies directly without needing tc first

press ® by turning on the Direct Frequency Entry
mode via menu programming (see page 71).

Mixed Receive (V & V.U & U) Operation

You can simultaneously receive on two VHF or two
UHF channels, and select either channel as the main
channel for operation. During mixed receive, the sub-
channel receiver is disabled during transmit.

To mix receive, depress either the VHF or UHF VOL
knob for longer than Y2 second (remember that only
momentarily depressing toggles main channel selec-
tion). Each time a knob is held, the selected display
toggles between its normal and alternate band, ena-
bling U&U, V&V and V&U capability (but not U&V).
Also, @20 or (7 appears in the display indicating
which combination is selected.

et e ] | el (I I ]
(Y0 (e TR
as7a88 L o gof [T ] [0 L

Afterwards, the joystick, DIAL knob and ®), / ®) keys
are used as before for tuning or scanning operation
on either receiver.

During mixed receive, sensitivity and IMD of the
alternate receiver is degraded slightly, however this
should not be a problem except in highly RF-con-
gested areas.
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Transmitting

Select low, medium or high transmit power by press-
ing . A three-pitch beep sounds along with each
selected output level, and L or M appear when low or
mid-power levels are selected, respectively.

Speak across here

Press to
transmit

@ u ©

I
clelolo)
| &&®E

Press to select
- RF power level

"L"-Low
"M" - Mid
”n " - High

To transmit, press and hold the PTT while speaking
across the microphone eiement grill in a normal
voice. Release the PTT to receive again. During
transmission, LCD bargraph segments appear and
the red TX lamp just above the DIAL knob turns on
(as shown in the graphic).

\HX ADS
VHE UHF
an L 5w 5W
F1] /37 /5§ M 10W 10W
¥4/ J3/ [5] Jo] ] | 50w 35W

Repeater Operation

The ARS (Auto Repeater Shift) feature allows easy
repeater operation by automatically selecting the
standard shift (—/+) used in the VHF/UHF repeater
sub bands of the country the unit is shipped to.

ARS-Repeater Subbands

Version A (VHF)
1451 1455 14B.0 1454 1465 1470 1474 1478 148
[ =1 [+ 1 [ =T+ | =1
l;} European Version (VHF)
145.6 1458

440 445 450
-—

Version A (UHF) + l i

4382 43945
Euro Version 1 (UHF) | -

Euro Version 2 (UHF) |_ T+ |
433 433.4

Pressing the PTT is all that is normally needed to
operate on standard “open’ repeaters. If the repeater
uses a reverse shift, you can select this manually by
toggling the button until the required shift ap-

Repeater Operation

23



Memory Channels

pears. If you want to listen on the repeater input (to
see if you can work a station direct, for example), you
can reverse Rx/Tx frequencies by pressing (*=).

For repeaters requiring a CTCSS tone for access,
press ) to activate the CTCSS tone encoder (ENC
appears). CTCSS operation and tone selection are
covered later on page 35.

Note: European versions of the FT-8500 can access
repeaters requiring a 1750 Hz tone burst by pressing
the lower segment of the PTT switch (this activates
the transmitter and sends the 1750 Hz tone). In other
versions this switch has no function.

Selecting DIAL or Memory Operation

DIAL Mode - This is for tuning or scanning a band
when looking for a clear channel to operate on. In this
mode, the joystick, DIAL knob and ®), / @) keys each
tune the band in the selected step size, (orin 1-MHz
steps using the joystick), and the scanning function
tunes in the selected step size.

Memory (MR) Mode - This is for operating on chan-
nels usually stored in memories. For example, after
storing the frequencies of your local repeaters, you
can confine operation to those channels by selecting
the memory mode. The joystick, DIAL, ®) / ®) keys
and scanning function select stored memories.

Each band has 50 general-purpose memories ar-
ranged into five banks with ten memory channels per
bank. These banks can be transferred from one band

to another as needed (explained later). Six additional
special-purpose memories store band scanning &
tuning limits, a priority channel and a home channel.

-+ % 2> _ Memo nStructure 2% -»-
- s ?"‘ S o thhy ;ﬁ
General Purpose Special
Memories Use
-G 12-8¢ 3-8 |8-0¢ |Ss-8: L
i-52 { c-82 13-02 |8-82 |Ss-5e lue
Lol i i Loy
f
-08 2-8 3-88 14-808 |5-808 |ue
I
-0 |@-! |3-i0 |4-i8 | 5-1i0 |PRi

Each memory has a Memory Tune mode which al-
lows tuning similar to the DIAL mode, and storing the
resulting re-tuned memory into the same or another
memory slot. This and other special MR functions are
described later, but keep these terms in mind.

You can tell at a glance which mode is active for each
band by looking above and to the left of the first
frequency digit. If you see a number or name (such
as -0 {or PP 1) you are in the MR mode. The
numbered annotation denotes bank and channel.
For example 1-01 indicates bank 1, channel 1.

The &5 key toggles between DIAL and the last-used
memory. While in the MR mode, your previous DIAL
settings are preserved.

S ——
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Advanced Operation

In the Basic Operation chapter, essential transceiver
functions were briefly covered to get you on the air
quickly. In this chapter, the remainder of the more
advanced operating features and programming are
covered. The FT-8500 has a wealth of features to
allow you to derive the most operating pleasure
whether you are mobile, base or away from your rig.

The more advanced transceiver function have vari-
ous settings and parameters associated with them
that are usually configured according to operating
requirements or personal taste. The FT-8500 uses a
menu display system which allows using the FS-10
controller joystick to navigate among the various
menu entries, then select and configure settings as
needed. Afterwards, most of these settings take ef-
fect when the transceiver is turned on, or when
manually enabled with the press of a button. Menu
programming is covered in the last chapter, which
begins on page 61.

Throughout this chapter, various page references
are made to the Menu chapter. In this chapter we
cover more advanced operational features and set-
tings. After understanding how each feature works,
you can proceed to the Menu chapter and customize
each setting as we go along - or after all the descrip-
tions are covered first.

Spectra-Analyzer Operation

The Spectra-Analyzer displays station activity above
and below the current operating channel in the DIAL
(VFO) mode. In MR (Memory Recall) mode, all pro-
grammed memories within a selected memory bank
(up to 10 channels) are displayed for activity. In both
modes, the display shows the relative signal strength
of any stations on each channel.

You can use the analyzer to

search out signal activity, and )
then QSY directly to a signal of L 5FA)
interest for a QSO.

7 )
The Spectra-Analyzer is operated Q__l

using the &) and () buttons. Two
types of sweep activity are possi-
ble:

Single Sweep - press (* momentarily (less thanls
sec.). Each press thereafter gives a “one-shot’
sweep for activity.

Continuous Sweep - press and hold &4 (longer than
1% sec.) for continuous sweeping. During continuous
sweep, S PR blinks above and to the left of the Main
Channel (similar to that shown on the next page).

When activated, the lower dot-matrix display sweeps
from left to right searching for activity on the main
channel. The centered pixel group (top & bottom) of

Advanced Operation
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the lower display is the center marker, and a single Signal Strength Typical Signal Spectrum

blinking group is the tuning marker (representing the
displayed receive frequency). When Spectra-Ana-
lyzer operation starts, the center marker is at the 1

receive (displayed) frequency. In fact, the lower cen- wee D ISE IS HRSI R BDLLINN eeln
ter marker and tuning markers overlay and appear as (w1d4=3 Spacing=1)

one. As you move the joystick, turn the DIAL or press

on the &), / ®) buttons, the tuning marker shifts left or o0 et e canter

right, while the center marker remains fixed to give a L L I T R I L
relative position of your retuned frequency. ,

The vertical (stacked) pixels indicate the relative 200 e maram ‘

strength of received stations and ranges from 1-7 . . .
pixels. The sweeping circuit of the Spectra-Analyzer

combined with vertical representation of signal activ-

ity form a characteristic “silhouette” of band activity. (500 kHz markars)

L]

|
Span markers are provided to give visual reference
during frequency excursions and signal “location”. .
They can be calibrated to appear in 100-kHz, 200-
kHz, 500-kHz, or 1-MHz increments.

Span Marker Comparizcn

{@25-kHz channel staps)

Spectra-Analyzer active \\q\ "// -
Dl T T M alnlx
g N Y i fLdge gt

/ Center Channel

r\\QT/// Center Marker ;
- Iu/nmg Marker

Span Markers - oL
4‘,\




it is important to realize that the total spectrum you
can view depends on the configuration of three (3)
following settings:

Channel Step Size - basically, the larger the steps
size, the greater the total spectral view, but at the
expense of channel resolution. For general opera-
tion, we recommend keeping the default step size to
the standard size used for the amateur band you

operate on.

Signal Width — the number of horizontal pixels as-
signed to represent a signal. Received signals can
be displayed using 1 to 10 pixels in width.

Space Width — similarly, this is how many horizontal
pixels are turned off to represent "spaces” between
visible channel activity. This can be varied from 0-5
pixel widths. Both this and the signal width setting
determine how the spectrum “silhouette” appears.

with seven channel steps sizes, ten signal widths
and six space widths, there are a variety of combina-
tions that each present a unique spectrum view. With
experimentation, you can select the combinations
that are most effective for your operating needs and
configure these settings in the Menu Programming
chapter on page 61. The illustration shows examples
of the effect of these settings.

Signal Width=5
Signal Spacing=1

Signal Width=5
Signal Spacing=5
SERES
AEEEE aNams
LIl agEEE sEass
ERNNE sRuEn SERED
L1l L] SERRE ENEED BARES
Lt il L)) LI it] Lt
anEnR anaEE NSRS aSuEEs
Signal Width=2
Signal Spacing=0
. an
] s
an sEER =8 anen

Using the Spectra-Analyzer

For DIAL (VFO) operation press to start continu-
ous or single sweeping. When you see activity or a
signal of interest, use the joystick. DIAL or @\ &)
buttons to shift the tuning marker over so that it is
centered on the visible segment (or the tallest seg-
ment of a group). When properly centered on an
active channel, the frequency display blinks (unless
IBD is disabled, see page 71). Please remember the
following points when using the Spectra-Analyzer:

* If single-sweep mode was used (pressing & for
less thanls sec), the station will be heard when

Spectra-Analyzer Operation



Auto Receiver Mute

properly tuned (the marker is centered). You can
press the PTT at any time to operate.

e With continuous-sweeping, after centering (tuning)
a signal of interest, you must first press in on the
joystick once to monitor and/or transmit, and again
to resume sweeping.

* When viewing main channel activity, you can toggle
operation to the sub channel at any time, however,
Spectra-Analyzer operation remains on the pre-
vious band. To change spectrum views, you must
first turn the scope off by pressing @ then toggle
bands and press &) again.

You can instantly return to the original (center) chan-
nel at any time during Spectra-Analyzer operation by
simply pressing (3).

Display Dimmer and Contrast

The LCD backlighting gdjursts auto- 1o Dimmer
matically to ambient lighting from sensor

the front panel photo sensor. How-
ever, there are six auto-dimmer lev-
els and six manual levels that can
be selected, and backlighting can
also be turned off if desired.

Qogn- PWR/ BAND

The display contrast can be manually adjusted
through 16 levels for best visibility at different viewing
angles. Please refer to page 71 for menu program-
ming of dimmer and contrast settings.

Auto Receiver Mute

With dual receive capability, stations can occasion-
ally be heard from both receivers simultaneously.
Aside from causing coniusion, important information
such as a QTH or callsign from the desired station
might be missed. This feature mutes or disables
audio while receiving a station from a selected band
while receiving a station on the other band. You still
have S-meter indications of activity on the sub-chan-
nel, but audio will not be heard while the main-chan-
nel is busy. Audio from both channels can also be
muted together, if desired.

The mute feature can activate automatically or
manually using the @ button. In addition, selectable
muting levels and time duration are available. The
settings explained below are menu-configured and
covered on page 73.

Mute Time - during manual muting, audio is continu-
ously muted by selecting Off, otherwise a mute dura-
tion of 1 -~ 60 mins can be selected. After the time
expires, audio is unmuted until @ is pressed again.
Timer settings do not apply if Auto Mute is enabled.

Mute Level — Audio is either partially or completely
muted according to selected mute level.

e Mute Level 1 (preset muting) - reduces audio to a

preset level-regardless of the original volume (the
preset level is also factory default).

e ————
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o Mute Level 2 (full mute) — audio is disabled so that
received audio from the selected band is not heard.

Auto Mute - this selects which band’s audio is to be
muted if two stations are received simultaneously
(see the note below). The MUTE icon appears above
the selected band. The mute function is completely

disabled by selecting OFF.

Mute Function Comparison

Manual Mute ™ -

=~ . Auto Mute

Enabled by pressing &= mo-
mentarily (<1/2 second).

Enabled/disabled in the auto
mute menu, activates when
the transceiver is tumed on.

Mutes both channels /
bands according to the se-
lected mute level (1, 2) and
duration (1~60 mins) set by
menu.

Mutes a selected channel /
band (MUTE icon displayed)
according to the selected
mute level.

Comments -

- Comments -

. Ensure mute time is set be-
tween 1~-60 mins - setting
this to 0 disables the manual
mute feature completely.

'{ Mute time duration (1-60
mins) does not apply to this
function.

Do not hold the &= button
longer than 1/2 sec, this ac-
tivates the unrelated skip
function.

" Pressing &3 momentarily
| during Auto Mute operation
mutes both channels.

Note - during mixed V&V or U&U receive, the MUTE
icon identifies which channel's audio will be muted.

With Auto Mute enabled from the menu, the function
activates whenever the radio is turned on, and MuTE
appears to the left of the selected band. Refer to the
table for a comparison of manual and auto mute.

Extended Receive & AM Reception

Receive range (only) can be extended from 110~174
MHz (VHF) and 410~500 MHz (UHF) by performing a
power-on routine. Press and hold &3 & &= while
turning on the power.

If you want to receive aeronautical transmissions, AM
mode can be set to automatically activate for frequen-
cies between 110-137 MHz or else be disabled via
menu programming (see page 74). For best tuning,
use 50-kHz channel steps in the aeronautical band.

The % symbol blinks next to the left frequency display
to remind you that AM reception in enabled. Note: do
not confuse the blinking % AM indication with the PTT
lock indication (which appears as a steady % next to
the right frequency display.

To retun to amateur band-only reception, repeat the
power-on sequence.

Auto Receiver Mute
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Memory Storage

There are 112 programmable memory channels in
the FT-8500. These consist of 100 regular memories
divided into 10 banks, along with 6 special-purpcse
memories (L1, L2, U1, U2, PRI and HOME) for each
band. Normally, the ten memory banks are divided
evenly, providing 5 banks (50 memory channels)
each for VHF and UHF. If you need more memories
on a particular band, you can transfer banks as
needed (see the box to the right).

Each memory can store separate receive and trans-
mit frequencies or repeater shift, and CTCSS tone
data. The Home channel memory is recalled instantly
by pressing &. The L1 & U1 and L2 & U2 memories
can be used in pairs to store the programmable
tuning and scanning limit as described later, in addi-
tion to general purpose operation. The PRI memory
can be used for priority channel monitoring.

You can assign alphanumeric (A/N) names up to 6
characters long to each memory, and have it dis-
played by name rather than frequency. Memories
that have not been named are still displayed in the

usual 3-0 {,L i format, so you can mix and select
the way memories are displayed.

A choice of 60 different characters is available, with
24 special-purpose symbols to customize your name
tags (see the table on page 48). While programming
frequency and operating settings into a memory, you
can assign it a name. Refer to page 62 in the Menu
Programming section.

Transferring Memory Banks

The ratio between VHF and UHF memory banks can
be changed as needed. Hold the 2 hutton while
turning the transceiver on. The display appears as
below showing the present memory bank ratio:

LHF S BAMES  UHF 5 BAMES
Move the joystick up/dwn to select the ratio you need,

then press & to save and exit. Note: previously-stored
channel data is lost when performing this procedure.

Notice that pressing from the VFO mode always
recalls the /ast stored or used memory. When storing
memories, <LHCHMT » appears on the display for
memories that have not been previously pro-
grammed, while {HHILRELE> appears when
memories presently storing data are selected. Make
sure you don't overwrite memories that contain im-
portant data.

Recalling Memories

In confirming the results of the last example, we used
@ to change from the VFO mode to the memories
after they were stored. The group and channel num-
ber appears at the display top whenever operating
on a memory.

After at least one memory has been stored, you can
select memories for operation by pressing 22 using
the joystick, DIAL, or ®)/®). If you use the &)/®)
keys, press and release the key for each memory: if

- T T T -,—'w g ] - La
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you hold either key down for more than'-second,
memory scanning will start. In any case, only pre-
stored memories are displayed: empty memories are
skipped. To exit the memories and return to the
last-used VFO, press )

Direct Memory Recall

After at least one memory has been stored, you can
also select them for operation by direct keypad ac-
cess. Simply press &), enter the memory bank and
channel number, followed by @ Note: special func-
tion memories (L1, L2, U1, U2, PRI & Home) cannot
be recalled via direct recall.

For example, to recall programmed memory 3 - 58,
press the following:

= &)->->O0~>@®—®
Home Channel Memory

The Home channel is an instant-recall memory (one
per band) that can be used to give quick access to
any commonly used frequency (such as a simplex
calling channel or club repeater). It is instantly re-
called from DIAL or MR modes by pressing &=. H
appears in the channel box for the respective band
while the Home channel is selected. The Home
channel memory is set to bottom edge of the band by
default, but you can reprogram it with any frequency
and repeater state, or even a separate transmit fre-
quency.

To program the Home channel memory, select
HZOHOME CHRMMEL WRITE under the <HEHOEY
FUNCTIOHS menu (page 63) and use the same
procedure for storing regular memories.

Split Memory Operation

All memories can store an independent transmit fre-
quency, for operation on repeaters with non-standard
shift. To do this:

O Store the receive frequency in the desired memory
using the method already described (it does not
matter if a repeater offset is active).

3 Tune the VFO to the desired transmit frequency.
Press @" and use the joystick to again bring up the
H1HEMORY WREITE entry.

T Push the joystick in, then hold the PTT switch while
pressing &) once more momentarily (this does not
key the transmitter).

Whenever you recall a separate transmit frequency
memory, “—+" appear together above the appropriate
frequency display. Again, you can press to dis-
play the transmit frequency, and the shift symbols will
blink. You can also press (® to cancel repeater shift
(temporarily, until you change channels).

After storing a memory with a separate transmit fre-
quency, rewriting the receive frequency also deletes
the separate transmit frequency.

[ ot
~

Direct Memory Recall, Home Channel & Split Memory Operation
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Tuning Memories

While receiving on a recalled memory, you can re-
tune it and change other memorized settings (such
as repeater shift) by pressing &. The MT icon ap-
pears to the left of the channel display, and you can
tune in the same way as described before (including
1-MHz steps).

O To store the retuned frequency or setting in the
current (or other) memory: press @ bring up the
H1CHEMGREY WRITE entry, select a new memory
(if desired). Press @ again to save the retuned
memory, then =21 1o exit memory tuning.

T Once you have retuned a memory, if you don’t want
to save your changes, just press @ to returnto the
original memory data.

Clearing Memories

If you regularly move from one area to another, you
may want to use certain memories at specific loca-
tions or times. You can temporarily clear undesired
memories from operation (except memory channel
i-G 1) and restore them any time later when
needed. Refer to page 63 for details on memory
clearing. The status of each memory appears on the
menu display.

The following are a few terms to be familiar with:

e “LEHZHNT > indicates the memory has not been
previously programmed.

» “RESTORE: appears for previously written memo-
ries which have been erased.

s < EFHSE » indicates memories stored with data but
not yet erased.

I}

o FERMAMEMT > only appears on memory (-G |
this memory cannot be erased.

H

One-Touch Memory

To store channel data quickly, holding & for 1 second
writes the current channel settings into the first va-
cant memory of the last available bank. For example,
it five banks were made available for VHF (see the
box on page 30). and all memories in bank 5 were
vacant, channe! data would be entered into S-3J /.
You can later recall this memory and assign it a name
or move it to another memory channel, as desired.

Memory-Only Mode

If you would like to only operate on memory chan-
nels, you can use this feature for very simple opera-
tion: only stored memories can be selected and
displayed (along with their aiphanumeric names, if so
tagged). Indicators for settings like repeater shift and
tone squelch are still displayed, although they cannot
be changed. Only TX power, volume/squelch, chan-

nel selection and paging operation can still be se-
lected.

O After programming memories, you can toggle
memory-only operation by holding £ & 7 while
turning on the power.

T T TTTTeam—m——
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Scanning

Before scanning, make sure the squelch is set 1o
silence background noise. In the DIAL (VFO) mode
scanning stants upward by pressing &=, To toggle
scanning direction downward. press ®), hold the
joystick to the left or rotate the DIAL ccw. If the
transceiver is in the VFO or MT (memory tune) mode,
band scanning will result. Otherwise, in normal mem-
ory mode, only the memories are scanned.

In the MR (memory recall) mode, momentarily (less
than V2 sec.) pressing & only scans those pro-
grammed memories in the currently selected bank
(i-5i~i- i3, for example). Pressing and holding
@ scans all memories (except L1, U1, L2, U2 &
PRi).

Scanning pauses when a signal opens the squelch,
the decimal point in the display blinks (with IBD
enabled, the frequency also blinks - see page 71).

When band scanning, a double beep sounds each
time the scanner reaches the band edge, unless the
beeper is disabled (page 71). Scanning resumes
according to how you set the scan resume mode in
the menu programming on page 72. There are two
types of scanning, each with two modes of resume
operation:

BUSY SCAN - searches for the next active channel,
then pauses. With Carrier Resume, scanning contin-
ues after the station stops transmitting. Time Re-

sume pauses on activity for 5 seconds then scanning
continues (if the station is still transmitting or not).

CLEAR SCAN - searches for the next open (clear)
channel, then pauses. With Carrier Resume, scan-
ning continues if a station transmits. Time Resume
pauses on open channels for 5 seconds then scan-
ning continues (if a station is transmitting or not). You
can use Clear Scan in metropolitan areas with
crowded bands to find a free channel to operate.

Normal or slow scan speed can also be selected in
the 37+ SCAM SFEED SELECT menu on page 72.

J To manually stop scanning, press the joystick up or
down, PTT, @ or =), This leaves operation on the
current frequency.

Memory Skip Scanning

With very active channels stored in memories, you
may wish to skip them when scanning, but still have
them available for manual selection. You can mark a
memory to be skipped by pressing €. while receiv-
ing on the memory. The «SKIP icon appears just
above the 100's of MHz digits, indicating that this
memory will be skipped during scanning (although
you can still recall it manually).

To cancel scan-skip and allow the memory to be
scanned, repeat the steps used to disable it; select
the memory manually, and press €),,.

Scanning Features

33
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PMS (Programmed Memory Scanning & Tuning)

Besides band and memory scanning, you can also
scan only between two frequencies of your choice (in
the selected channel steps). The limits are stored in
two pairs of special memories labeled L1 & U1 and
L2 & U2 as follows:

7J Store the lower edge of the desired scanning range
in memory L1, and the upper edge in memory U1
(or L2 & U2).

T With either of the memories recalled, press @ to
enable memory tuning (MT appears blinking).

You can now tune and scan as before, however the
range is now limited to the resulting subband. If ARS
or manual repeater shift is activated, the offset is
applied automatically when you transmit (even if the
resulting transmit frequency is outside the subband
limits). Memories L2 & U2 work together the same
way.

Note: The frequency resolution of subband limits is
100 kHz, although the channel resolution of the L &
U memories is the selected channel step size. There-
fore, the actual limits are the frequencies stored in
these memories rounded down to the nearest 100
kHz. Since the memories themselves are not limited
to a specific frequency, you can still use them for
other purposes within the 100-kHz range above the
intended limit.

Note that with PMS, as with regular band scanning,
a double beep sounds each time the scanner
reaches the sub band edge, unless you have dis-
abled the beeper (page 71).

7J To release subband limits press 23 once to return
to memory operation, again to return to a VFO, or
&= to switch to the Home channel.

Once the L & U memory pairs are stored, you can
reactivate subband scanning and tuning just by re-
calling either memory of the pair and pressing @_
again. However, you cannot activate the subband if
either memory of either PMS memory-pair is marked
for skip-scanning, or cleared (page 63).

One-Touch PMS

A taster way to start PMS scanning is by holding &
for one second; the display reverts to the /ast-used
PMS memory with memory tuning automatically en-
abled (MT blinking). If this memory is in the pair
(subband) you wish to scan, simply press 8 to start.
Otherwise select a memory in the other pair and
press £ to begin scanning.

Priority Memory Monitoring

The priority function automatically checks for activity
on the priority memory every five seconds while
operating on the VFO or other memories. When the
receiver detects a signal on the priority memory,
operation automatically shifts there while the signal
is present (plus a few seconds). If you transmit while

B
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paused on the priority memory, monitoring ceases
and operation stays on the priority memory.

To set up priority monitoring:

J Program a channel you wish to use as the priority

channel in memory ## | (found between L and
-an. ’

O Press =3 to operate in the VFO mode or select the
memory you want to operate on, and then press
(¥). P appears in the display, and about every five
seconds the displayed frequency and channel
number shift to the priority memory (P# i) briefly
while the receiver checks for a signal.

As long as no signal appears on the priority memory
to open the squelch, you can tune, transmit and
receive on the VFO, or select other memories (mem-
ory labels are displayed only while changing). If you
hear a station you wish to talk with on the priority
memory. press the PTT momentarily while receiving
their signal to stop priority checking, otherwise, op-
eration reverts and checking continues. Priority
monitoring will resume according to how you set the
scan-resume mode (see page 72). To cancel priority
monitoring manually, press é

Note that you programmed memory £# | as the pri-
ority memory in the above procedure when operating
from a VFO. You cannot, however, switch between
memory and VFO operation (because pressing @
cancels priority monitoring).

Locking the Controls

The PTT, FS-10 buttons and DIAL can each be
locked (disabled) to prevent inadvertent transmis-
sions or adjustments. You will find w8 (dial and/or
buttons)or possibly % (PTT lock) displayed singly, or
in combination near the frequency display when any
of these are locked. Configuring the locking scheme
is explained on page 73.

LOCK

The DIAL and buttons are locked
using the LOCK switch (located just
to the left of the joystick), while the
PTT lock is menu-enabled. Slide
the switch upward to lock and down
to unlock.

Priority Memory Monitoring, Locking the Controls
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CTCSS Operation

You can access repeaters requiring a CTCSS (con-
tinuous, subaudible) tone, and silently monitor for
calls on busy channels. The encode "ENC " function
superimposes a subaudible tone on the transmitted
carrier. The decode "DEC” (tone squeich) function
monitors receiver audio through a narrow filter at the
same subaudible frequency, keeping the squelch
closed until you receive a matching tone (with op-
tional FTS-22 tone squelch unit installed). To check
or set the current CTCSS tone frequency, refer to
page 64.

To activate CTCSS functions, press when the
operating frequency is displayed. With one press,
ENC (encode) appears above the display and the
tone generator is activated for transmission. Press
71 again and ENC DEC are displayed together as
the tone squelch system is activated for both transmit
and receive (only incoming signals “encoded” with
the matching tone open the squelch). To turn off the
tone squelch features, press once more.

You can store CTCSS tones (and encode/decode
states) in each memory in the same manner and at
the same time as storing channel frequencies. To
change the tone or state stored in a memory, just
recall it, reset the tone frequency or function, and
store the memory again. If you activate CTCSS on a
subband limit memory, it will be active when that
memory is used to start subband operation.

CTCSS Bell Paging

CTCSS Bell operation is an extension of the CTCSS
encode/decode function previously described: in-
coming subaudible tones open the squelch. How-
ever, it adds two features to make this semi-private
operation more convenient:

(1) The CTCSS Bell mode displays ¥ above the
respective band's frequency display. When you re-
ceive a matching CTCSS tone, this bell blinks for a
few moments to indicate you received a call. So, by
looking at the display you can tell if a call came. You
cannot tell, however, who called. That requires
DTMF Paging, described later.

(2) If you are waiting for a call, it is sometimes
convenient to have the transceiver “ring” to get your
attention. The alert ringer can be set to ring once,
several times or can be disabled compietely (see
page 69 for CTCSS Bell ringer configuration).

To activate the CTCSS Beli;

0 Tune to the desired frequency, then select a
CTCSS tone frequency as described on page 64.
Note: ENC DEC does not have to be selected
and/or appear in this case.

T Press & four times to select the CTCSS Bell
mode. This cycles through the following paging
mode/displays:

e DTMF paging - PAGE is displayed below the center
of the respective frequency display.
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« DTMF “Trigger’ Pager — T.PAGE is displayed, as
above;

« DTMF tone-coded squelch — CODE is displayed;

e CTCSS Bell Paging — ¥ is displayed at the upper
left, and:

« No paging (none of the above symbols).

Now all incoming calls without a matching CTCSS
tone will be ignored by your receiver. Any call re-
ceived with the matching CTCSS tone will cause &
to blink and the transceiver to ring (if the ringer is
enabled) as the squelch opens while the caller trans-
mits. Note that other stations do not need to be using
the CTCSS Bell function to call you: they can use
normal CTCSS functions of their transceiver.

When you reply to a CTCSS Bell call, you may want
to turn off the CTCSS Bell function, since otherwise
the transceiver will ring every time your squelch
opens (unless you have disabled the ringer). Just
press 79 once to turn it off. If you have set up normal
tone squelch operation beforehand, you can con-
tinue your QSO.

You can store the CTCSS Bell mode selection in a
memory, just as you can store different CTCSS tones
and encode/decode states.

DTMF Code Squelch & Paging

The FT-8500 includes a DTMF (Dual-Tone, Muiti-
Frequency) tone encoder/decoder for paging and
selective calling features. This allows calling specific
stations or groups, and receiving calls directed only
to you or to groups of your choice.

The paging and code squelch systems use 3-digit
numeric codes (000 ~ 999), transmitted as DTMF
number sequences. There are eight Code Memories
(independent of channel memories and the VFO)
numbered 1 ~6, C and P, which all store 3-digit
DTMF paging codes.

=3 DlgltrDTMF Code Memones

individual ID code of stations you wish to call

%@w
I
|
1

1-86 or monitor stored here.
. Automnatically shows ID code of paging 1‘
C station — Rx-only, cannot be written to. |
=N l Your personal ID code is stored here. ;
i

"memory cannot be selected for page-code inhibit

Your receiver remains silent until it receives three
DTMF digits that match those stored in one of its
code memories. The squelch then opens so the
caller is heard, and the paging ringer sounds (see
page 68~63). When you press the PTT, the same
three pre-stored DTMF code digits are transmitted

DTMF Code Squelch & Paging
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DTMF Code Squelch, Paging & Code Memories

automatically. In the paging mode, three more DTMF
digits are sent, representing the 3-digit identification
code of the transmitting station.

Like the CTCSS Bell system described previously,
the DTMF Paging and Code Squelch systems are
selected by pressing #9. Either the PAGE , T.PAGE
or CODE icon appear when DTMF paging, trigger
paging or code squelch is activated, respectively.
The following descriptions begin with an overview of
the various DTMF selective calling features, followed
by details of actual operation.

DTMF Code Squelch

The code squelch mode is very simple: both you and
the other station communicate using the same 3-digit
DTMF sequence, sent automatically at the start of
every transmission. Your receiver remains silent to
all signals that are not prefixed by your selected
3-digit code. When you receive the matching tone
sequence, your squelch opens and stays open until
a few seconds after the end of their transmission.

In the code squelch mode, you must first store and
then manually select the one Code Memory holding
the 3-digit DTMF code required to open your squelch
(described on page 67). Also, in the code squelch
mode, Code Memories 1~ 6 always function the
same — the distinctions and special settings de-
scribed next for the paging mode do not apply.

DTMF Paging

Standard DTMF Paging uses a specially formatted
string of 7 DTMF digits (see below). With DTMF
paging, you can receive signals that are prefixed with
your personal 3-digit code, or any of up to six other
3-digit codes.

DTMF PAGING FORMAT

Code of Called Station Flag | Code of Calling Station

I ' ]
1‘2g3>(.4\5‘

6

DTMF String (7 digits inilength)

When you receive a paging call, the selected Code
Memory changes automatically, and the way the dis-
play responds depends on which paging code was
received. The key to using DTMF paging in the FT-
8500 is first understanding how the Code Memories
are used.

Code Memory P (Personal Code Memory)

You must choose a 3-digit code to identify your sta-
tion, and store it in this Code Memory. You can share
this code with your friends, club members or anyone
you want to be able to reach you by paging.

When a station transmits your personal 3-digit code,
the receiver squelch opens, the ringer responds
(page 68), and the 3-digit code of the station calling
is stored in Code Memory C. At the same time the

e ———
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frequency display changes to show the contents of
Code Memory C - which always contains the identity
of the calling station.

Code Memories 1 ~ 6

Codes of up to six other stations can be stored in
these memories. These are stations you expect to
frequently contact, and whose page calls you also
want to receive. Members of a common group or club
usually share a common 3-digit paging code so that
they can be paged simultaneously.

if the paging code received is not your personal
code, but matches one of those stored in Code
Memories 1~6, the transceiver still responds as be-
fore, but the display now shows the code memory of
the station that was paged (rather than the calling
station’s 1D).

Code Memory C

This is reserved for only one purpose - to store the
calling station’s 3-digit ID code for later display. This
code memory is read-only and cannot be used to
manually store codes like memories 1~6 & P.

If a station pages your personal 3-digit code (stored
in code memory P), the transceiver automatically
reverts to code memory C and displays the caller’s
ID. If the paging code matches one of the other
codes stored in code memories 1~6, the calling sta-

tion's ID is still entered in code memory C, however,
you have to manually recall it for viewing.

Note that Code Memories 1~6 are used to store
codes for calling purposes only, or for both calling
and receiving, as you desire.

Remember, with Code Squelch operation (but not
with DTMF Paging), you can only receive a call on
the currently selected code memory, and the display
does not change when a call is received. So for code
squelch, as mentioned before, the code memory
distinction does not apply (although you must still
store the 3-digit Code Memories).

In either code squelch or paging modes, any DTMF-
equipped station can call you. They can use a DTMF
keypad to send the three digits if you are in code
squelch mode, or seven digits (actually, three dig-
its—"star"—three digits, e.g. 12 3 % 4 5 6) if you are
in paging mode.

DTMF Code Monitoring

When a 3-digit DTMF code is received during Code
Squelch or DTMF Paging operation, it is automat-
ically written into code memory C. By selecting this
code memory as described next, you can view what
DTMF code was last heard, whether or not it opened
your squeich.

DTMF Code Memories & Code Monitoring
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N Configuring Code Memories, Code Squelch & Paging Operation

Configuring Code Memories

The first thing to do before using DTMF Paging or
Code Squelch is to store your personal 3-digit code
in Code Memory P. Although up to six other code
memories can be stored, you might only need a few
of them to call your friends or a specific group.
Likewise, you'll probably only want your radio to
respond to pages directed to you (or maybe your
group or club's code). When storing code memories
using the procedure on page 65, you choose whether
your transceiver should respond to paging calls for
the codes in memories 1-6 (code memories P & C,
howeéver cannot be modified). Remember that the
field entry at the far right determines whether DTMF
Code Squelch or Paging operation will respond to the
3-digit code stored in this memory.

After entering the 3-digit code, move to the right and
use the joystick to toggie the field selection to either
EMAELE or LISHELE. You can also have a small
underbar appear in the display for code memories
enabled to receive paging calls with the One-Touch
paging feature (covered later).

As mentioned above, code memory P carnot be
disabled, since this is your own ID (that you will
always want to receive when paging is activated).
Likewise, code memory C cannot be enabled, since
this is reserved for displaying incoming codes only.

Once you have stored your 3-digit ID in code memory
P, you can activate the paging or code squeich func-

tions from the normal frequency display by pressing
9. As mentioned earlier in the CTCSS Bell proce-
dure, repeatedly pressing this key cycles through
DTMF paging (PAGEdisplayed), trigger paging
(T.PAGE)), code squeich (CODE), CTCSS Bell pag-
ing (®), and no paging (none of these symbols).

DTMF Code Squelch Operation

As described earlier, with DTMF code squelch acti-
vated (CODE displayed), your squelch will not open
until you receive the proper 3-digit DTMF code ac-
cording to the selected code memory. Likewise, each
time you press the PTT, the same 3-digit code is
automatically sent to open the other station's DTMF
coded squelch.

DTMF Paging Operation

Any DTMF-equipped station can call you by sending
your 3-digit code, followed by their 3-digit ID Code.
When a valid paging tone sequence is received,
several things happen:

* The ringer sounds (unless you disabled it, as de-
scribed on page 69).

* The PAGE icon blinks, and the 3-digit ID code of the
calling station appears in the frequency display.
This code in now stored in code memory C.

It you press your PTT switch after receiving a page,
the transceiver sends the other station's ID code, a
DTMF “star” (%) followed by your own 3-digit per-
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then resets the radio to receive another call.

Unless you are using the Trigger Paging function
(covered next), you may want to switch from paging
to code squeich mode once contact is established.
Just press 75 once, so that CODE appears. Either
you or the other station will also have to select code
memory C. so that you will both be using the same
DTMF code (either, but not both, must re-select their
Code Memory).

With the Code Squelch activated in this manner, you
will hear three DTMF code digits transmitted when
you press your PTT switch. These are the digits
stored in the currently selected code memory (and
displayed in place of the 100's-of-MHz digit if One
Touch Paging option is enabled). and that open the
squelch of the other station.

Therefore, at the start of each transmission, you
must wait a second or two after pressing the PTT
switch for the DTMF code to be sent (you will hear it
in your speaker).

When you finish your conversation, if you need to
reactivate DTMF Code Paging, press 2 until PAGE
is again displayed.

Trigger Paging

This feature overcomes the inconvenience of manu-
ally switching to and from Code Squelch operation
when responding to a page. It can only be used
between transceivers equipped with this feature:
such as the Yaesu FT-11R/41R and FT-51R.

To activate Trigger Paging, press 729 repeatedly until
T.PAGE is displayed. When a call is received, T.PAGE
blinks, and the alert ringer sounds. if the other station
is also using Trigger Paging, communications can
begin just by acknowledging the page: press the PTT
and begin talking within three seconds after the
DTMF code sequence is sent. The pager resets to
receive a new call as soon as either station fails to
respond to the other within three seconds.

One-Touch Paging

If you prefer, you can enable the One-Touch Paging
feature, and have the code memory number dis-
played in place of the 100's-of-MHz frequency digit
whenever DTMF Code Squelch, DTMF Paging. or
Trigger Paging is enabled. The rest of the frequency
digits remain as before, except for the separator
decimal (see below).

Code Memory
enab'ed\_ LAAIN " " -';A'G'E
g
i ] AN G W
Selected Code Separator Operating Frequency
Memory #

Trigger- & One-Touch Paging Operation
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Paging "Answer-Back", PAging Tx Delay

In addition. one touch of the &) and &) keys now
select code memories, instead of tuning or scanning
as before (D/MR operation remains unchanged).
Each press displays the selected code memory set-
ting for a second, then returns to the channel display.

Code Memory

enabied -— e e PAGE
- - () /
(] - o,
a0 LM
- - W W
Selected Code Separator 3-Digit DTMF
Memory # Code for this Memory

To free up (display) the 100’s-of-MHz frequency digit
for tuning/scanning while in these modes, you may
prefer to disable One-Touch Paging. DTMF Codes
are now only displayed after receiving a page (or in
the code memory menu programming). One-Touch
Paging is enabled/disabled by menu programming.
explained on page 69.

Paging “Answer Back”

When you press the PTT to respond to a page call,
the caller’'s ID code, followed by a DTMF “#" and
your personal ID code, are transmitted. This informs
the calling station that their page was received. If you
prefer, you can have the FT-8500 respond automat-
ically (transpond) to received calls using the answer-
back feature.

There are two choices for automatic response - An-
swer-Back and Page Forwarding. As mentioned be-

fore, the answer-back mode acknowledges a re-
ceived page by “paging back” the calling station (just
as if you manually selected their 3-digit code and
pressed the PTT). Page Forwarding takes a received
DTMF paging string and re-transmits the original
sequence (rather than reversing the |D code pair as
in answer-back format), relaying the call to extend
your paging range. The graphics on page 47 illus-
trates the difference between these modes.

You can leave your FT-8500 with this mode enabled
in your vehicle, office or other vantage point when
you are temporarily away, but will be using another
transceiver and don't want to miss any paging calls.

To enable this feature refer to the Menu Program-
ming section on page 68.

Paging Tx Delay

When calling other stations using DTMF Paging or
DTMF Code Squelch, particularly through repeaters,
you may find that some stations are unable to receive
your calls. This can be caused by their squelch not
opening fast enough (after receiving your transmitted
carrier) to allow all of the DTMF digits to be received
and decoded.

To correct this problem, you can set a longer delay
between the time your transmiiter is keyed and the
first DTMF digit is sent.

Refer to page 68 for to change the default delay of
450 msecs to a longer delay (750 or 1000 msecs).
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Sending DTMF Messages

This feature uses DTMF signaling to send messages
to stations with transceivers equipped for message
reception, such as the Yaesu FT-11/41R & FT-51R.
This feature is independent of DTMF Paging de-
scribed previously and you aren't required to first
page a station in order to send them a message.

Message Format

The FT-8500 contains a bank of ten Tx message
memory “slots” fabeled 1~9 and 0 {which is reserved
for holding your personal ID, etc). Any of the num-
bers, letters or symbols from the sixty alphanumeric-
character set (page 48) can be used in message and
ID text.

~ 27 . TxMessage Bank " %7
Slot No. Messages

c HESL (1D slot)

: OISy 1

4 U |

3 =

4 SIHMFLE

S GOZREFT

5 IH IZAF

I AT HIOHE

5 CHLLHE

S EHERI:

A separate 9-slot memory bank is used for incoming
(received) message storage. Once received, these
messages are automatically stored to be recalled
and viewed later.

Message are sent using a simple format:; the mes-
sage text is composed of up to eight DTMF charac-
ters, always preceded by and ending with a DTMF
“#" character, as shown below.

TX Message TEXT & ID Format -
Flag (up to 8 characters) 2 Flag
# CALLHOHE | #

The DTMF # flags used at the beginning and end are
significant because they identify the DTMF string
contained within as a message when decoded. The
FT-8500 automatically formats your message with #
flags, so you only have to enter text as you would like
it to appear.

The reserved ID slot uses the same format, and is
basically just another message slot. However, when
the receiving station is set up for message and ID
reception, it will be handled (and displayed) sepa-
rately.

There are ten factory-programmed Tx messages (in-
cluding the ID slot), as shown in the table. You can
store your own personal ID in slot 0 and customize
slots 1~9 with messages of your choice by following
the procedure outlined on page 66~67.

Sending DTMF Messages
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DTMF Message Operation

DTMF Message Operation

When sending messages, you can have your |D
included along with the message, and have their ID
displayed when you receive a message (if they in-
clude it). Also, ‘M=z or else ‘M=z 1D "appears at the
lower left of the display, indicating if one or both are
to be sent (and displayed). Message or message+ID
operation is selected and enabled in the program-
ming menu on page 66.

With message mode activated, you operate as be-
fore (there is no requirement to have DTMF paging
or CTCSS turned on). Message operation remains
transparent until a properly formatted DTMF se-
quence is received. When this occurs:

+ The message is stored into an open slot in the
receive message bank. Up to nine messages are
stored in the order received, and can be recalled
later.

¢ A display header appears, showing the message
(and ID if enabled), which band it was received on,
and the slot it is now stored in (1~9). If the CW
Monitor is enabled. the message is decoded and
played back in Morse (see page 67).

» In either case, the message header remains until
&9 s pressed twice.

Vacant siots can be filled with up to nine messages,
subsequent messages are queued and overwrite
filled slots on a first-in, first-out order. If you do not
want stored messages overwritten, this can be dis-

Message Message
Slgt No. l
\ _
1:UHF  CALL HE R IT‘EF.:
Ba.nd D

abled and HSiz FiILL appears after the ninth mes-
sage (see page 67). To view messages, press (us9)
and recall message slots using joystick (up/dwn), the
DIAL knob or &)/®) keys. Empty message slots are
indicated by <ELRMK .

Sending Messages

Before sending a message, inform the other station
to switch their transceiver into its message reception
mode. With that done, any stored messages can be
sent using the following procedure:

T Hold the PTT and press ), the display changes
to show the currently selected message slot.

3 Use the numbered keys or the @)/8) button to
selected the desired message siot to send, then
press &) and release the PTT. You will hear the
DTMF message string (and ID if selected) as it is
being sent.

Sending Messages Manually

If you do not have a particular message in memory
(or the time to store it), you can send it manually by
using keypad button combinations. As explained be-
fore, message format consists of a DTMF # followed
by up to eight message characters, ending with an
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additional #. When sending a pre-stored message,
the #'s are automatically inserted. When sending
messages manually, however, remember to include
these.

Unlike DTMF numerals, which are entered with a
single key, letters of the alphabet and other symbols
each require a two-button key sequence. For exam-
ple, generating the letter P requires manually enter-
ing @—>®). The table on page 49 shows the key
sequences required to generate each of the avail-
able characters.

J Press and hold the PTT during the message string;
press { O followed by your message (up to eight
characters), then @) again before releasing the
PTT. If sending an D string immediately follow with
an additional (&), the ID text (up to eight charac-
ters), then .@: to finish.

Customizing Ringer Settings

The transceiver’'s ringer responds CTCSS Bell,
DTMF Paging or DTMF Message calls according to
how it is configured via menu programming. Three
types of ringer melodies are available:

» Beeper Melody (factory-programmed)
» User-programmed Melody
¢ CW Monitor

The CTCSS Bell & DTMF Paging Ringer can be
enabled to repeat the selected melody (or Morse

announcement) 1, 3, 5 or 8 times when a cali is
received, or disabled.

The DTMF Message ringer can be enabled or dis-
abled. The User-Melody is stored in DTMF Auto-Dial
Memory LISE (reserved for this purpose), and is ex-
plained in detail shortly. The CW monitor decodes
incoming DTMF tones and replays them via the inter-
nal speaker to alert you to incoming calls and their
message. The CW playback speed is selectable from
approximately 5 wpm to 25 wpm (see page 72). The
chart shows possible ringer settings.

Ringer Repetition Melody

Function {onloff) Selection

CTCSS —» Off CW Monitor

Bell 1,3,5 8 —{ Internal
User

Paging— Off CW Monitor

Ringer 1, 3,5, 8 —»{ Internal
User

Message —» Off
Ringer On ——— > CW Monitor

To configure the CTCSS Bell, Paging/Message
Ringer and CW Monitor, refer to pages 68~70.

Customizing Ringer Settings
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DTMF Autodialer Operation

Ten autodial memories, labeled 1 ~ 9 and USr store
DTMF tone sequences of up to 16 digits each. Mem-
ory USR is reserved for storing a user-composed
ringer melody, and is covered shortly. You may as-
sign a name up to 6 characters to each DTMF auto-
dial memory, to be displayed when the memory is
recalled. This can help you to identify whose num-
bers you have stored. The same character set and
procedure is used for autodialer memory naming.
Autodialer memories can be used for remote DTMF
control sequences or telephone numbers for re-
peater or personal autopatch systems.

The DTMF autodial memory feature is toggled on or
off via menu programming and i is displayed at the
center of the lower display when autodialing is acti-
vated. To store DTMF Autodialer Memories and en-
able the function, refer to page 65.

Using the Autodialer

T To play back DTMF auto-dial memories on the air,
first make sure the DTMF memory mode is acti-
vated (i is displayed). Then close the PTT switch
and simply press the number of the auto-dial mem-
ory to transmit. Once the DTMF sequence has
begun, you may release the PTT (the transmitter
stays keyed until the auto-dial string has been
sent).

Note!

With the DTMF Auto-Dialer active, the keypad cannot
be used to transmit individual DTMF codes. If you da
not have the required DTMF sequence stored in mem-
ory, turmn the Auto-Dial mode off, then manually enter
the desired DTMF codes. - -~

Composing the Ringer User-Melody

The default ringer with CTCSS Bell or DTMF Paging
operation is factory programmed. You may compose
your own melody if desired, and and store it in a
special DTMF Autodial memory reserved for this
purpose (memory LI5R). When enabled, the user-
melody plays instead of the factory melody. Refer to
page 65 to enter your own melody.

APO (Automatic Power-Off)

This turns the transceiver off after 1~12 hours of key
or PTT inactivity”. APO is activated using the routine
on page 70. Afterwards, 8 appears in the display,
and a timer starts every time you press a key. If you
don't press any keys for the selected time-out period,
and as long as you are not scanning or priority
monitoring, the transceiver turns off. After that, you
must switch the transceiver back on for use. You can
deactivate the APO feature via menu programming,
so the display shows GFF. *Note: Tx during Packet
and X-Band Repeater operation will not reset the
APO (but pressing a key will).
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Transmit Time-Out Timer (TOT)

This limits Tx time after the PTT is held (1~60 mins),
after which the transmitter automatically un-keys
(even if the PTT is still held). To reset the timer and
transmit again, the PTT must first be released. This
feature is useful to limit long key-down periods when
the cross-band repeater feature is enabled, or in the
event of a stuck microphone (wedged between the
car seats, for example).

The TOT is menu-enabled (page 70): select a timer
duration of 1~80 mins or OFF. When active, ToT
appears between the channel displays.

« 112585

Checking the Battery or DC Supply Voltage

The battery or DC supply voltage can be displayed in
place of the sub channel frequency or momentarily
checked in the Programming Menu (page 71).

Disabling the Keypad Beeper

You can turn off the keypad beeper that sounds
whenever a key or button is pressed on the FS-10
Smart Controller unit. If you lock the keypad, each
key will sound a different musical note for as long as
itis held. Refer to page 71 in the Menu Programming
section to enable/disable the beeper.

555-111

555«111

1D=555

Automatic "Answer-Back" Paging (see page 42).

Answer-Back
Paging

555111

Page
Forwarding

ID=558

Customization Ringer Settings
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Alphanumeric Character Set
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Alphanumeric Character Set

Note! Characters within the thick boundary line are :lapanese kana, and are used in domestic Japanese
transceiver versions. While selecting and entering characters for memory names, you can instantly return to
the first character of a set (shown in the shaded boxes) by simply pressing , instead of using the joystick.
Also, you can move among first characters in each set by pressing &)
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Power-On Settings

Power-On Settings

Some transceiver default operational settings can be enabied/disabled, changed or reset using a power-on
procedure. This requires holding a particular key (or key combination) depressed while turning the transceiver
on, as outline in the table below. For detailed explanations on how these affect transceiver operation refer to
the page(s) listed in the far right column.

Power-On Settings and Functions

Press and hold the following ~ - - 7 7= 7 - s - -
key(s) while tqrnirl_g thetrans- | Operational Effect or Setting Egagleq Ref. Page
ceiveron. .- - . . - - . - N B
G} Enables Cross-Band Repeat Mode (bi-directional repeat). 52
& l Enables Transceiver Cloning Mode. ' 53 |
=g = | Enable Extended Receive (110~174 MHz & 410~-500 MHz). | 29
=@ Reset CPU and all operational settings to factory-default. ‘ 54 '
SR Activate Memary-Only mode. ’ 32
) Adjust Memory Bank Ratio for VHF and UHF. ’ 30

3{ 2= & & & VHF volume knob Reset VHF memories to factory-default settings. \ 54

| == & & & UHF volume knob I Reset UHF memories to factory-default settings. ‘ 54 IR
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APPENDIX

Packet Radio Operation

The FT-8500 provides a convenient rear-panel DATA
jack for easy TNC interconnections. Refer to the
graphic for pin-out connections.

When the DATA jack PKS line is grounded, data
transmission is enabled and the FS-10 microphone
circuit is disabled during transmit. However, keying
the FS-10 PTT at the same time defeats this and a
“live mic” will occur, so be careful. Band selection and
data rate (1200/9600 BPS) can be selected via the
programming menu on page 72.

Note: Tx and Rx audio via the DATA jack is deter-
mined by menu programming (%<& OHTH JRCE
SELECT), even if the main channel indicated by GZID
is the other band.

To use the FT-8500 for packet, first select the desired
band and data rate for operation. Construct or pur-
chase a patch cable for connection between the
FT-8500 and your TNC and refer to the table at the
right for complete ievel and switching information. If
your TNC uses a PLL-type DCD (Data Carrier De-
tect) circuit, you may not require the squelch status
input from pin 6 (SQC).

DATA JACK PIN CONNECTIONS

PIN ! LABEL NOTES
Packet Data Input.
1 PKD Impedance: 10 kQ2
Max. Input Level: 40 mVpp @ 1200 bps
2.0 Vpp @ 9600 bps
2 GND Signal Ground
Packet Send: PTT switching:
3 PKS ground to transmit-FS-10 mic circuit
| disabled during data transmission.
! 9600 bps Packet Data Output:
4 | RX9600 | Impedance: 10 kQ
Max. Output: 500 mVpp @ 9600 bps
1200 bps Packet Data Qutput:
5 | RX1200 Impedance: 10 kQ
Max. Qutput: 300 mVpp @ 1200 bps
Squelch Control
6 sQC Squelch Open: +5V (TTL)

Squelch Closed: OV (TTL)

saL RX

(as viewed {rom the rear panel)

Packet Radio Operation
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Cross-Band Repeater Operation

o

Cross-Band Repeater Operation

The FT-8500 can be set up to operate as a full-fea-
tured cross-band repeater with a simple power-on
procedure. This feature is useful for field-day, club
station or emergency operation in remote areas, and
for cross-band linking. However, remember these
few points before using the cross-band repeater
function.

e Check with amateur rules and regulations to ensure
this type of operation is permitted in your country.

s Pick your frequency pair carefully, so as to not
interfere with existing repeaters in operation, cross
linking two repeaters on two separate bands may
cause a lot of havoc. and may be illegal! If you are
not sure of active repeater frequencies, a safe rule
is to stay off of the repeater sub bands and use the
simplex portion of each band. Contact the fre-
quency coordinator for your area for guidance.

¢ Remember that the Tx duty cycle will probably be
much greater than before, so use a low Tx power
output setting for cooler operation.

Transceiver CTCSS settings (encode/decode) can
still be selected for each band, so you can make your
repeater “closed” if desired.

T Before enabling cross-band repeat, configure both
channel settings as desired. Then, hold &) while
turning on the power. The display shows =-ERHDG
FFTR OH-DFF.

Bi-Directional Repeat

Main Channel: 446.540 MHz
Sub Channel: 146.540 MHz

==;D=—
L, [ .50 pqs.swaJ
: |

X-BAND RPTR o) oFF

i

f—'

T3 Move the joystick to the left to select Ot |, turn the
transceiver off, then on again.

J For cross-band repeat you do not need to select
the main channel. as this changes depending on
which channel the input signal is received on. The
@D icon automatically switches to show which
channel the FT-8500 is transmitting. or you can
glance at the meter to see which side is transmit-
ting and receiving.

To exit the cross-band repeater mode, turn the trans-
ceiver off, repeat the appropriate power-on se-
quence, and select GFF




turn the

to select
nding on
jon. The
w which
you can
transmit-

the trans-
3r-on se-

Transceiver Cloning

You can transfer all data stored in one FT-8500 to
another set automatically by a cloning procedure.
This requires a user-constructed cable to connect
the DATA jacks on the two transceivers as shown
below.

(J Now insert the clone cable into the DATA jack of
each transceiver.

(J Turn both units off, then press and hold the & key
of each radio while turning the power on again.
JCLOHE HiZDE™ appears on the display.

T On the destination transceiver, press (=), the dis-
play shows HRITIMG DRTH>. Next press &) on
the source transceiver so the display shows
JSEMOIMG ORTHX. After successful data transfer,
< CLOME DRTAY appears again on both trans-
ceiver displays. If there was a problem, <EFRIF >
appears on the display, recheck your cable and
then turn both transceivers off and try again.

3 Remove the cloning cable. Channel and operating
data for both transceivers are now identical.

Transceiver Cloning
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In Case of Problems

In Case of Problems

Don’t worry if you find transceiver operation some-
what complicated at first. You might find yourself
temporarily lost, at least until you have had the
chance to learn the various functions of the display
and keys. This section provides some tips to help you
navigate the various display and key modes if you
get stuck.

If the display shows nothing at all, check the pcwer
switch, and power supply, fuses and cables. if two
beeps sound unexpectedly when you transmit, check
for a small *+” or “=" near the top center of the display,
indicating that the operating frequency, with the se-
lected repeater shift, is resulting in an out-of-band Tx
frequency.

Invalid key entries usually do nothing, and no beep
sounds. However, if the keys are locked, ncthing
happens when you press a key for even valid com-
mands. Check for v (key, DIAL & joystick lock) or
% (PTT lock) in the display. If you see one of these,
slide the LOCK switch, or check the lock configura-
tion in menu programming.

If you stilt cannot enter data. check to see if TX LED
is red, indicating the transmitter is activated. Releas-

ing the PTT switch should return the set to receive. If
not, switch the transceiver off, and then back on.

Ifa 1 does not appear in the 100's-0f-MHz digit place
on the VHF band, or a 4 on the UHF band, or if the
transceiver behaves strangely when you try to tune,
check for either PAGE, T.PAGE or CODE above the
frequency display, indicating that DTMF Paging, Trig-
ger Paging or Code Squelch is active with the code
memory display option. If so, press £, several
times if necessary, to clear these symbols and return
the frequency display to normal.

Resetting Memories

To reset the VHF and UHF programmed memories,
hold &5 & &) with the respective band’s volume knob
depressed while turning on the transceiver.

Resetting the CPU

0 As alast resort, if you are unable to gain control of
the transceiver, the FT-8500 can be reset from the
keypad to clear all settings, memories. channel
step and repeater shifts to their factory defaults.
Just press and hold &%) and & together while
turning the transceiver on.
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Personal Computer Control Operation

Introduction

The PCC (Personal Computer control) System in the
FT-8500 provides control of frequency. VFO, mem-
ory, and other settings using an external personal
computer. This allows multiple control operations to
be fully automated as single mouse click or key-
stroke operations on the computer keyboard.

You will need the optional FIF-232C Interface Box for
PCC operation. This device connects between the
transceiver DATA jack and computer, and converts
the digital signal levels for proper data transfer.
When the command instruction activating PCC op-
eration is sent from the computer via the FIF-232C,
<P OM appears in the display.

FIF-232C

The cabie connecting the transceiver to the FIF-
232C is supplied, however, you will need a serial
cable for connection to the RS-232C (serial or COM
port) connector on your computer. Purchase a stand-
ard serial cable (not the so-called “null modem”
type), ensuring it has the correct gender and number
of pins (some serial COM port connectors use a 9-pin
rather than 25-pin configuration). If your computer
uses a custom connector, you may have to construct
the cable. In this case, refer to the technical docu-
mentation supplied with your computer.

Yaesu Musen does not produce PCC System oper-
ating software due to the wide variety of personal
computers and operating systems in use today. How-
ever, the information provided in this chapter ex-
plains the serial data structure and opcodes used by
the PCC system. This is intended to help you start
writing programs on your own. As you become more
familiar with PCC operation, you can customize pro-
grams later on for your operating needs.

There are commercially produced software pack-
ages available, and various shareware and freeware
programs. To find out more information, contact your
dealer or check advertisements in current amateur
radio journals and publications. Other valuabie infor-
mation sources include amateur radio and PC users-
groups, packet radio and PC bulietin boards (BBS),
and amateur radio swap-meets (hamfests).

Personal Computer Control Operation
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PCC Data Protocol

PCC Data Protocol

Serial data is passed at TTL
levels (0 /+5V) via the DATA
IN & DATA GND pins of the gs00
DATA jack on the rear panel
of the transceiver, at 9600 g\p
bits/sec. (see the DATA jack

pinout shown to the right).

(as viewed from the rear panel)

Each byte sent consists of one start bit, 8 data bits,
no parity and two stop bits:

Start | Bit
| 0 |

Bit | Bit | Bit | Bit | Bit | Bit | Bit | 2 Stop .
Bt 1,234 |

5167 Bis

One byte, sent left-to-right

All transceiver settings and operating features can
be enabled and programmed by sending commands
in hexadecimal code to the transceiver CPU via the
FIF-232C interface. The coding table to the right lists
all functions (and their FS-10 button equivalent) with
the corresponding hexadecimal code.

Using the PCC Command Coding Table

To use the coding table, first choose which function
or button you wish to emulate. Next locate its corre-
sponding hexadecimal code by reading the table
column first, row last be sure to remember this se-

PCC Command Coding Table

B RN T R
o lo | = (1) hold
‘1l D | 2 |press| (1)
2l @ | = Lw | O i

® | & |dwn | (1) 1

@ | @ |rnght| (1)

® | & | et | (1)

® | ® (1)

@ | = (1)

B | & (1)

® | = (1)

® | 3 (1) Ay

144 1) OFF

€, | 430 (1

® | = (1)

® | ® (1)
- [ORIKS (1) |

t

bit 0 | bit1.cbit2 it 4] bits ] bite fibit7 |
"1 2 1 0 0
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quence. For example, to activate the spectrum ana-
lyzer. a hex code of 19h must be sent. To derive the
code, trace the column containing the =4 button.
then the row. This cell is located in column 1, row 9,
therefore sending a command of 18h activates the
spectrum analyzer.

Before starting, PCC operation must first be enabied
by sending the PCC ON command (AAh); after-
wards, following PCC commands take effect. Note
that joystick press/up/dwn/left/right commands
(21h-25h) can also be entered, as well as press &
hold (FOh) for buttons that have two functions, de-
pending on the duration they are held. In this way,
you can use a specially written program or the com-
puter keyboard to control the FT-8500.

There are 41 instruction opcodes for the FT-8500,
histed in the table on the previous page. The PCC
control program in the computer must construct the
appropriate instruction opcode, organizing the pa-
rameters, then send them to the SI serial input pin of
the DATA jack on the transceiver.

Example: Tune to 145.520 MHz (this assumes direct
frequency entry is not enabled);

o First think how this would be entered using the
FS-10 Smart Controlier. The sequence would be:

> D>~ E—->2D>0—e

+ Determine the opcode for the desired instruction
using the PCC Commands Code table. These op-

codes should be stored in the program so they can
be looked up when the user requests the corre-
sponding command.

In this case the instruction is :
1Fh 01h 04h 05h 05h 02h 00h 1Fh

Small "h’s following each byte value indicate hexa-
decimal (base 16) values.

Example: Change the CTCSS encode/decode tone
from 88.5 Hz (default) to 100.0 Hz;

s First, the menu programming loop needs to be
recalled, next, tone select must be selected and
then the default tone changed using the joystick:

_@ enables menu programming (20h).
(@—® recalls the tone select entry (00h, 06h).
PRESS the joystick in views the default tone (21h).

UP — UP — UP — UP moves the joystick up four
consecutive times to select 100.0 Hz (22h x4).

PRESS the joystick in to save the new tone (21h).
@ exits menu programming (20h).

* The opcode for this instruction is :

20h 00h 06h 21h 22h 22h 22h 22h 21h 20h

Some buttons activate one function when pressed
momentarily, and another when held ionger. These
commands require a special flag when constructing
the opcode:

PCC Command Coding
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Writing Programs

Example: Activate continuous-sweep spectrum ana-
lyzer operation.

« Using the FS-10, the &4 button needs to be held to
enable continuous sweeping, (single sweep acti-
vates if it is only momentarily pressed). Referring to
the PCC Commands Table, preceding a button
code with FOh (press & hold) simulates holding that
button for 1 second.

In this case the command to activate continuous-
sweep spectrum analyzer operation is:

FOh 19h

Note: Also remember that some functions may have
more than one unique opcode instruction.

For example, upward scanning can be started by
either holding &), or pressing &~. Therefore, an op-
code instruction of either FOh 0Ah or 17h would
both be valid and produce the same result. Program-
ming structure dictates which would be more efficient
for the transceiver operation involved.

Writing Programs
Coding Examples

Although Yaesu Musen Company does not ofter PCC
control programs (due to the variety of incompatibie
computers used by our customers), the following is
an example of a PCC command, in BASIC program-
ming language. Note that all variations of BASIC may
not support some of the commands, in which case
alternate algorithms may need to be developed to
duplicate the functions of those shown.

Sending a Command

After “opening” the computer’s serial port for 8600-
baud, 8 data bits and 2 stop bits with no parity, as i/o
device #2, any PCC command may be sent.

Notice that the instruction opcode is sent in the same
order in which they appear in the PCC Commands
table.

For example, the following command could be used
to set the frequency of the display to 145.520 MHz:

PRINT #2,

CHR$(&H1B); CHRS$(&HO1);
CHR$(&H04); CHR$(&H05);
CHR$(&HO05): CHR$(&HO02);

Sending a parameter that is out of range for the
intended function, or not among the specified legal
values for that function should do nothing.
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FTS-22 Tone Squelch Unit Installation

The FTS-22 includes dual decoders for 39 user-se-
lectable EIA standard subaudible CTCSS tones. It
provides silent monitoring of busy channels when
activated (ENC/DEC). See the page 36 & 64 for opera-
tional and tone selection.

J Disconnect the power cable, and tumn the set up-
side-down. Referring to Figure 1, remove the six
screws affixing the bottom cover.

1= I
i | =

- J
(i

Figure 1

O Referring to Figure 2, locate the unused 12-pin
connector inside the front panel. Plug the FTS-22
cabie into the connector.

) Peel the covering from one side of the double-
sided tape provided with the FTS-22, and stick it in
the bare area on the printed circuit board.

O The factory adjusts the output tone level (VR1 on
the FTS-22) for the proper deviation, so it should
require no further adjustment.

T Replace the bottom cover and six screws.

FTS-22
Mounting
Location

, : 12-pin

Connector

00003

Figure 2

FTS-22 Tone Squelch Installation
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126 RINGER REPETITION 30 LCD CONTRAST
127 RINGER MONITOR , 31 DIMMER
i .

32 DC POWER CHECK




|

N Y AT
-~ ¥
¥

Bt

Menu Programming and Custom Settings

in the last chapter, basic and advanced operation
were covered {o enable you to quickly get on the air
and show the various transceiver features. This
chapter covers all of the menu entries and selection
settings used by the transceiver. These functions
were described previously, but must be configured
as desired using menu programming. Menu and en-
try headings are shown as they appear in the display
to assist you as you go along.

Menu Organization

Fifty three transceiver settings are contained in one
of thiteen menus (refer to the menu loop shown on
the opposite page). To enable menu selection and
programming, press Q momentarily.

The lower display heading contained within the <
brackets is the menu title, and the number inside of
the I 1 list how many entries are available for the
selected menu. Setting for menu entries preceded by
a “#” symbol take effect for both bands, otherwise the
setting must be configured twice (once for VHF then
again for UHF).

Moving the joystick up/dwn maneuvers inside the
menu loop. When the desired menu appears, move
the joystick left or right to display its first entry (some
menus have only one entry, while others have as
many as twelve). Move up/dwn to view the other

menu entries. If you know the number of the entry
you want, you can go directly to it using the keypad.
For example, to recall $Z:FTT LOCE, simply press

@O ®.

With an entry appearing, you must press the joystick
in to display its default setting, then once again use
up/dwn joystick movement to select or change a
setting. Pressing _@ saves the entry setting and exits.

Let's begin by doing an example that demonstrates
the basic procedure used throughout this chapter.

ex. change the default CTCSS tone to 103.5 Hz.

O First press &) to bring up the menu display.
SHEMORY FUMCTIONS: [4]

O Press the joystick up once so that the STEF .~ TOHE
SET menu appears. Move the joystick either left or
right so menu entries appear, then up or down until
BooTOME SELECT is displayed. Note: tone se-
lect could also have been recalled directly by

pressing @—>®.

7 Press in on the joystick so the default setting -
TOME 23 5 Hz- blinks, then move up/dwn until
103.5 Hz appears. Press the joystick in again to
save the entry and return to the original menu or

&) to exit.

Menu Programming and Custom Settings
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Menu Headings

62

This demonstrates the basic maneuvering and entry
method used for most transceiver menu-based set-
tings. The remainder of this chapter covers each
menu in order with a brief description of entries and
their settings. A menu flowchart is provided for your
reference on page 60, refer to this as necessary.

Menu Headings

As mentioned before, the menu “loop® contains 13
headings and a total of 53 entries encompassing
most transceiver functions and settings. Entries are
numbered and grouped under appropriate headings.
A brief explanation of each menu heading, its various
entries and their settings follows.

_—- ., r

SHEMORY FUMCTIONS: [ 4]

There are 55 programmabie memory channels for
each band. These consist of 50 regular memories
arranged into 5 banks, along with 5 special-purpose
memories. Memories can be tagged with alphanu-
meric names (up to six characters in length) if de-
sired. Each memory can store separate receive and
transmit frequencies or repeater shift, and CTCSS
tone data (also refer to the memory organization
table on page). The Home channel memory is re-
called instantly by pressing &4 and L1, U1, L2 & U2
memories ¢can be used in pairs to store the program-
mabile tuning and scanning limit as described on pg.
33-~34, in addition to general purpose operation.

gis MEMORY WRITE

3 To store a frequency in memory. first select the
desired frequency (and repeater split manually, if
desired) in the dial mode as already described.

T Press the joystick in so that the memory Iabel

blinks. If the memory has not been previously pro-
grammed <YHCAMT: appears, otherwise
<HHAILRELE » is displayed. If you select one that
is already being used (stored with data), it will be

overwritten with new data in the next step.

0 Move the joystick up/dwn to select channel groups
or L1, U1, L2, U2 & PRI With a channel group
appearing, move the joystick once to the right to
“open’ up the group, then up/dwn to selecting a
specific memory within that group to fill. To attach
a name to the memory, proceed to the next step,
otherwise press &) to save the entry and exit.

T To name the memory, move the joystick to the right
so that the first underline blinks. Up/dwn joystick
movement selects any of 85 characters (including
upper-case and lower-case alphabet, numbers
and special symbols). With the desired first charac-
ter appearing. move the joystick once to the right
and select the next character in the same manner.

0 After entering the desired name or after six charac-
ters, press &) to save all data for the channe! and
exit to the dial mode.
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Az HEMORY CLERR

This is used to temporarily erase all data from a
previously-programmed memory. Memories can
later be restored if needed.

7J Press the joystick in so that the small group number
blinks.

J Move the joystick up/dwn then left/right to select
the memory to erase or restore. In the lower leit
display one of three cases appear:

o <LEOCAMT > indicates the memory has not been pre-
viously programmed.

o {RESTORE: appears for previously written memo-
ries which have been erased.

o {ERHSE> indicates memories stored with data but
not yet erased.

<PERMAHEMT > only appears on memory -G i, this
memory cannot be erased.

7 Pressing (=) erases and restores selected memo-
ries with previously-programmed data. Press & to
save the entry and exit to the dial.

HIIHOME CHARMWHEL HRITE

7J The instant-recall home channel is programmed in
similar fashion to regular memories (remember to
first select a frequency and any other desired set-
tings). To attach a name to the Home channel,
proceed to the next step, otherwise press 2 to

save the entry and exit. Press the joystick in so that
H appears in the memory window, and the first
character’s place blinks.

T Move the joystick up/dwn to select the first charac-
ter of the name for the home channel.

7 Move once to the right then up/dwn to select the
next character. Repeat the sequence (right, then
up/dwn) to finish the name, then press & to save
the entry and exit to the dial.

ad4: UFD WRITE

71 A name can be also entered for display to identify
(dial) operation. Press in on the joystick so that the
underline of the first character’s place blinks.

73 Move the joystick up/dwn to select the first charac-
ter of the name for the VFO, then move once to the
right then up/dwn to select the next character.
Repeat the sequence to finish the name, then
press &) to save the entry and exit.

Note

While selecting and entering characters for names,
you can instantly return to the first character of the
alphabet set (upper & lower case) or numeral set by
simply pressing . You can also move among the first
characters of each set by pressing #3. Refer to the
table on page 48.

Memory Clear, Home Channel Write, VFO Write

m
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Step Size, Tone Select, ARS, Repeater Shift

CETERPSTOME SETH (2]

“REFEHTER SET: [2]

Tuning steps are pre-set for the country the unit is
exported, but can be changed to any one of seven
available steps. Tone selection is used to access
repeaters that require a CTCSS (continuous,
subaudible) tone, and to silently monitor for calls on
busy channels. See page 36 for an explanation on
CTCSS operation.

v,

e .
A Tie

(LY

g B ) =
TEF SIZ2E

) Push the joystick in for the channel step selection,
then left/right to choose the desired step. Press in
again to save the entry and exit.

@50 TIME SELECT

2 Push the joystick in to display the current CTCSS
tone, then up/dwn to choose a different tone. Press
in again to save the entry and exit. CTCSS tone
frequencies are listed below.

| 670 ' 854 | 1072 | 1365 | 1738 | 2257
| 693 | 885 | 1109 | 141.3 | 179.9 | 2336
| 719 | 915 | 1148 | 1462 | 1862 | 2418
f74.4 | 948 | 1188 | 1514 | 1928 | 2503
| 770 | 974 | 1230 | 1567 | 2035 |

' 797 | 1000 | 127.3 | 1822 | 2107 .

. 825 1035 | 1318 | K

167.9 | 2181 | ‘

The repeater shift is pre-set to 600 kHz for VHF,
and 5, 7.6 or 1.6 MHz for UHF. When tuning through
standard repeater subbands, ARS (Auto Repeater
Shift) selects the appropriate shift and offset (+/-) for
easy operation. The following entries enable chang-
ing the default offset or turning ARS on/off.

EYORUTT RPTR SHIFT
T Press in on the joystick to display the default offset.

Move left/right to select the offset digits place, and
up/dwn to change the offset value.

0 With the correct offset displayed, press the joystick
in again to save the entry and exit.

Wiz REFEATER SHIFT

J Press in on the joystick to see if ARS is presently
enabled or disabled. Move left/right to turn ARS on
or off, then press the joystick in to save the entry
and exit.

3 NOTE! Since offsets are independent for VHF and
UHF, this setting must be repeated for both bands.
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£OTHF SET* [Z]

Ten memories, numbered 1~9 & USr, are reserved
for storing DTMF tone sequences of up to 16 digits
each. These can be used to store telephone num-
bers for auto-patching systems. The user-memory is
reserved for programming a melody to be played
back during paging operation.

A special mode must be activated to use the DTMF
autodial memory features, and is covered on page
46. The &= icon appears at the display center when
this mode is active.

el OTHE RAUTOOIARL

7 Press in on the joystick to see if the DTMF auto-
dialer is set for auto or manual operation. Move
left/right to select operation and press in on the
joystick to save and exit.

#1GTAUTODIAL MERORY

To store a DTMF Auto-Dial Memory:

T Press the joystick in so the display appears similar
to that below. The small blinking digit indicates the
displayed autodial memory. From the factory,
DTMF Autodial memories are named OTHF | -
OTHF = and LISER EF (covered later), but can be
renamed later with a name of your choice.

7 Moving the joystick up/dwn cycles through the
autodial memories. With the desired memory dis-

played, move the joystick to the right if you want to
rename the memory while programming autodial
digits, or else left to skip renaming the memory and
go straight into programming the digits.

3 The blinking underline shows the current digit's or
character’s place. Move up/dwn to select a number
or character, then to the right to save it and move
on to the next place. If you make a mistake, you
can always move the joystick to the left to-go back
and correct any entries. Remember, the small num-
ber must be blinking before you can enter digits or
characters.

7J With the desired DTMF string appearing, press _5_2
to finish and exit.

To program the user-melody (for paging and CTCSS
beli functions):

3 Press the joystick up/dwn so that JS# blinks in the
memory box.

J To rename the memory, move the joystick to the
right, or else move to the left to skip renaming and
go directly to melody entry.

) With the first underline blinking, move up/dwn to
select a note (C4~D7#) or rest (1/8 or 8/8), then to
the right to save it and move on to the next place
(up to 16 notes/places). The piano keyboard out-
lines the four octaves of notes available for entry.

7 The small number appearing in the memory box
indicates the serial place of the next note entry. For

DTMF Autodial, Autodial Memory

s |




DTMF Monitor, DTMF Message Format, Message Write

example, U 5 means you are entering the 15th
note/rest of the melody. If you make a mistake, you
can always move the joystick to the left to go back
and correct any entries.

u

After entering the desired DTMF melody, press &)
to finish and exit. To play back what you have just
composed, proceed to the next entry.

LN

|
o o eefies o)

TT

= uc- |‘D’“_E_

#1110 0OTHF MHOHITOR
T You can play back the user-composed melody at
any time from this entry by merely pressing the

joystick in. The entire melody repeats each time the
joystick is pressed.

i

5-.\ cs ns! ER' F3 u oS

SMESSAGE SET» (4]

The following entries determine how the transceiver
responds and operates when sending and receiving
DTMF messages. Refer to page 44 for details on
message operation and configuring the following.

#1ZUMESSAGE FORMAT

—J Press in on the joystick to display the current mes-
sage operation format. Move left/right to select
MEG, MEGE+I0 or OFF,

{J With the correct message format selected, press
the joystick in again to save the entry and exit.

#13HESSHGE WRITE

A memory bank stores 10 transmit (outgoing) mes-
sage slots, each up to 8 characters in length. The
pre-programmed messages can be rewritten as fol-
lows:

T3 Press the joystick so the message display appears.
The left field is the selected message slot number.
Displayed at the right is the current message writ-
ten into that memory slot.

7J Press the joystick up/dwn to select slots, then to
the right to move to the message field for writing.

3 Move up/dwn to choose the first character, then
move right to the next place. Repeat this again to
complete the message. If you make a mistake
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entering a character, move left to backstep to the
incorrect entry, make the correction and continue.

J Move back to the slot number, select a new slot and
write a new message if desired. When all message
slots have been filled as desired, press the joystick
in to save the entries and exit.

w14t HESSAGE STORAGE
{J Press in on the joystick to display the default stor-
age format for received DTMF messages. Move

left/right to select FILL or QUELE, then press the
joystick in again to save the entry and exit.

{STHESSAGE T MOHITOR

J Press in on the joystick to display the defauit moni-
tor setting. Move left/right to turn the CW monitor
on or off, then press the joystick in again to save
the selection and exit.

“PHCER SET> (2]

The following entries configure the transceiver for
DTMF paging operation.

TEOPRGIMG CoOE
7J Press the joystick in so the paging code display
appears, with the selected code channel blinking.

Code channels 1~6, C & P are selected by moving
the joystick up/dwn. You can move between fields by
pressing the joystick left/right. Note that code chan-
nel C cannot be written to. The setting in the last field
(enable/disable) determines whether the transceiver
responds to the selected 3-digit if received in a pag-
ing sequence or not.

T First select a 3-digit code for your personal ID and
store it in code channel P.

T in the first field, move up/dwn to select channel P,
then move right to jump to the 3-digit code field.

T Move up/dwn to choose the first digit, then move
right to the next digits place. Repeat this again to
complete the |D code, then move right to jump to
the last field.

J Move up/dwn to disable or enable the code chan-
nel from paging operation. If you make a mistake
entering a character, move left to backstep to the
incorrect entry, make the correction and continue.

Message Storage, Message CW Monitor, Paging Code

67
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J Move left/right to select S IMGLE or REFERT, then
press in to save and exit.

EFETITIGOH

The DTMF Paging ringer can be turned off, or else
enabled to repeat the selected melody (or Morse
announcement) 1, 3, 5 or 8 times when a call is
received.

J Press the joystick in to display the currently se-
lected ringer repetition.

J Move left/right to select 1, %, %, & or IFF, then

press in to save and exit.

Z2OPHGING HOHITOR

0 You can play back the selected DTMF Paging
ringer melody (beep, user or CW) by pressing the
joystick in while this is displayed. Move up/dwn to
stop playback and exit.

ZEIOME TOLCH PRGER =ET

Enable this to display the Code Memory number in
place of the 100's-of-MHz frequency digit whenever
DTMF Code Squeich, DTMF Paging, or Trigger Pag-
ing is enabled.

3 Press the joystick in to display the current setting.

J Move left/right to select M or 1IFF, then press in
to save and exit.

CmIMGER SETH [4]

The ringer response CTCSS Bell operation depends
on the configuration you select. Three types of ringer
melodies are available (note that the CTCSS Bell
and DTMF alert ringers and their settings are inde-
pendent).

* Beep Melody (factory-programmed)
* User-programmed Melody
* CW (Morse Code) Ringer

24 RIMGER TOME

0 Press the joystick in to display the currently se-
lected CTCSS Bell ringer.

O Move left/right to select the BEEEF
then press in to save and exit.

L LESER or T,

23 RIMGER IMTERLEL

7] The CTCSS Bell ringer can be enabled to sound
only once, or else repeat the selected melody (or
Morse announcement) every minute until the PTT
is pressed.

(J Press the joystick in to display the current ringer
alert.

7] Move left/right to select SIMZLE or FEFEAT, then
press in to save and exit.

Ringer Repetition, Paging Monitor, One-Touch Pager Set



Ringer Repetition, Auto Power Off, Time-Out Timer

TEIRIMGER REFETITICH

The CTCSS Bell ringer can be turned off, or else
enabled to repeat the selected melody (or Morse
announcement) 1, 3, 5 or 8 times when a call is
received.

7 Press the joystick in to display the currently se-
lected ringer repetition.

J Move leftright to select 1. =, 5, = or UFF, then
press in to save and exit.

ITIRINGER HIOHITOR

T You can play back the selected CTCSS Bell ringer
melody (beep, user or CW) by pressing the joystick
in while this is displayed. Move up/dwn to stop
playback and exit.

Various convenient features to enhance transceiver
operation are configured within these menu entries.

SZRIAUTD FOMER OFF

The transceiver can be set to turn itself off after a
pre-set period of inactivity (keys or PTT are not
pressed).

TJ Press the joystick in to display the current APO
status.

1 Move up/dwn to select an inactivity period of 1~12
hours or OFF, then press the joystick in to save and
exit.

#29 TIME-OUT TIMER

The transceiver can be set to unkey after a pre-set
period of continuous transmission.

7 Press the joystick in to display the current TOT
status.

7J ‘Move up/dwn to select an inactivity period of 1~-60
minutes or OFF, then press the joystick in to save
and exit.
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wads LiCD COMTRAST
LCD contrast can be continuously adjusted for maxi-

mum clarity.

J Press the joystick in to display the current contrast
level.

0 Move up/dwn to adjust the contrast to a comfort-
able level between 1~16, then press the joystick in
to save and exit.

11 DIMMER

#.

G

The LCD backlighting has 6 brightness levels that
can be adjusted manually, automatically (via the front
panel ADS sensor) or turned off for best viewing
under different lighting conditions.

0 Press the joystick in to display the current back-
lighting level.

7 Move up/dwn to adjust the backlight to a comfort-
able level between 1~-6 (manual), 1-6 (auto), or
OFF. Press the joystick in to save and exit.

#I2000 POMER CHECE

T Press the joystick in to check the present DC sup-
ply voltage.

SFUMCTION SET: [12]

Other features that custom-configure transceiver op-
eration and display appearance are included here.

v2Z DIRECT FREQ EMTRY

O Press the joystick in and move left/right to turn the
feature on or off. Press the joystick in to save and
exit.

a4iKEVRRD BEEPER

ZJ Press the joystick in and move left/right to turn the
key beeper on or off. Press the joystick in to save
and exit.

255U BAMD OPERATION

T Press the joystick in to display the current sub band
display configuration.

T3 Move left/right to turn the sub band display on/off,
or else have the DC supply voltage displayed in
place of the frequency. Press the joystick in to save
and exit.

e IMTEL BRMO QISFLRY

7 Press the joystick in to display the current IBD
setting.

3 Move left/right to turn intelligent Band Display
on/off, then press the joystick in to save and exit.

LCD Contrast & Dimmer, DC Power Check, Function Settings
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Scan Speed & Resume Mode, Data Jack & Baud Rate, A/N Tag

N

¥A7ISOAM SPEED SELECT

) Press the joystick in and move left/right to select
HORMAL or SLIL scan speed (see table below).
Press the joystick in to save and exit.

....... Scan Speed )
j ] Normal ! Slow
MR . 20 ch/sec. 6 ch/sec.
| VFO 33 steps/sec. | 6 steps/sec.

FRSTAM RESUME MOOE

J Press the joystick in to display the current scan
resume mode.

J Move up/dwn to select one of four available modes
(see page 33 for a detailed explanation), then
press the joystick in to save and exit.

w90 CH SPEED SET

T Press the joystick in and move left/right to select
the desired CW playback speed. Press the joystick
in to save and exit.

wai ORTH JACE SELECT

T Press the joystick in and move ieft/right to select
VHF or UHF operation via the rear panel DATA jack
(used for TNC interconnection). Press the joystick
in to save and exit.

#*310HTH BRUD RATE

73 Press the joystick in to display the current data rate
configuration.

O Move left/right to select either 1200 baud or 9600
baud operation (see page 51 for a detailed expla-
nation), then press the joystick in to save and exit.

4210-H TAG DISFLA

3 Press the joystick in and move left/right to turn
display of alphanumeric name tags on or off. Press
the joystick in to save and exit.

$2FREED DISPLAY
7 Press the joystick in and move left/right to turn

display of channel frequencies on or off. Press the
joystick in to save and exit.

wddoMeMUY SELECT

T3 Press the joystick in to display the seiected lan-
guage for the menu display. Do not change this
setting to prevent confusion. Press the joystick in
to exit.
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SLOCE SET: [2]

“HUTE SETH [3]

The keypad buttons, joystick and DIAL knob and can
each be “locked” (disabied), to prevent inadvertent
adjustments. You will find v{® displayed at the left
when any of these are locked. The PTT can also be
locked to prevent transmitting accidentally, and
appears in the right display when this lock is active.
Note: do not confuse the PTT lock with the blinking
% in the /eft display, which indicates AM receive is
on.

The keypad, joystick and DIAL knob locking switch is
located just to the left of FS-10 joystick, and is la-
beled LOCK. Slide it upward to lock and down to
unlock. PTT lock is enabled via menu selection.

w45 LOCK SELECT

(J Press the joystick in to display the current locking
scheme. To lock only joystick and DIAL knob input,
select DIIAL. To additionally disable all FS-10 unit
buttons and controls, select ELTH. Press the joys-
tick in to save and exit.

450 FPTT LOCK
3 Press the joystick in and move left/right to turn the
PTT lock on/off.

This function mutes or disables audio from a se-
lected band (channel) when two stations are re-
ceived simultaneously.

47 MUTE TIHE

O Press the joystick in then move up/dwn to select
1-60 minutes mute duration or OFF for continuous
mute.

O Press the joystick in to save and exit.

w4 MUTE LEVEL

3 Press the joystick in then move up/dwn to select
level 1(pre-set mute) or level 2 (full mute).

O Press the joystick in to save and exit.

#3ILAUTO MUTE

O Press the joystick in then move left/right to VHF or
UHF muting, or else OFF to disable the auto mute
function.

7 Press the joystick in to save and exit.

& Level, Auto Mute
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Spectrum Display Settings (width, spacing & markers), AM Set

™

AT T

SSFPECT OISP SET: [E]

The following settings determine how signal activity
appears when viewing the Spectra-Analyzer. Refer
to pages 25-~27 for a complete description of each
entry and how settings affect the spectrum siihou-
ette.

#SOLSIGHRL WIDTH

3 Press the joystick in to display the signal width in
pixels. Move left/right to select the desired width
then press the joystick in to save and exit.

#I1ISIGHAL SPRICIMG

T Press the joystick in to display the signal spacing
(separation) in pixels. Move left/right to select the
desired spacing then press the joystick in to save
and exit.

#IZISFRM MAREERS

JJ Press the joystick in to display the span marker
calibration (in kHz). Select the desired bandwidth
then press the joystick in to save and exit.

“HM MOOE SET >

AM mode can be turned on to enable reception of
aeronautical band transmission between 110-137
MHz in transceiver versions offering extended re-
ceive capability.

g
]
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cT
 miy
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T Press the joystick in to dispiay if AM receive is
enabled or not. Move left/right to turn AM mode
on/off, then press the joystick in to save and exit.
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