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PRIOR TO YOUR FIRST QSO

Thank you for purchasing this TS-990S transceiver.

This chapter, Prior to your first QSO, gives you a product
overview, conditions of your use, notations applied to
this manual and safety precautions. Prior to your first
QSO, carefully read through the following precautions to
become familiar with the safety precautions applicable to
this transceiver.

After reading through this instruction manual, store it with
the warranty card and packing materials.

FEATURES

* A main receiver with a class-leading +40 dBm third-order IP and a
sub receiver which incorporates the TS-590S receiver architecture.
Capable of receiving two signals at once, in different bands.

e 7-inch wide and 3.5-inch color TFT displays can show independent
contents.

* Covers the HF and 50 MHz bands.
¢ Clean 5 to 200 W transmit power through the 50 V FET final unit.

¢ High-speed relay-driven automatic antenna tuner built-in allows fast
tuning.

¢ Built-in Baudot RTTY, PSK31, Demodulator and Modulator for
PSK63.

¢ Compliant with SSB, CW, FSK, PSK (QPSK31, BPSK31, BPSK63),
AM, and FM Modes.

¢ Three Analog Devices 32-bit floating-point arithmetic DSPs.
¢ Equipped as standard with USB, Serial and LAN ports.

* Video signal output for display by an external PC (main screen
display only).

* Various PC applications (free software): ARCP-990 enabling PC
control, ARHP-990 enabling remote control, and ARUA-10 enabling
the USB audio interface.

SUPPLIED ACCESSORIES

The following accessories are supplied with the
transceiver. After carefully unpacking the transceiver,
identify the accessories listed in the table.

Description Quantity

UL plug (K-type only)

AC Power Cable BS plug (E-type only)

CE plug (E-type only)

7-pin DIN plug

13-pin DIN plug

Fuse 4 A for an external antenna tuner

Instruction Manual

Warranty Card
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Line Filter (E-type only)

MARKET CODES

K-type: The Americas
E-type: Europe
The market code is shown on the carton box.

¢ The AC power cable supplied with the product is suitable for AC
120V (K-type) or AC 220V-240V (E-type)

* Do not use a power cable other than supplied with this product.

NOTICE TO THE USER

One or more of the following statements may be
applicable for this equipment.

FCC WARNING

This equipment generates or uses radio frequency energy. Changes

or modifications to this equipment may cause harmful interference
unless the modifications are expressly approved in the instruction
manual. The user could lose the authority to operate this equipment if an
unauthorized change or modification is made.

INFORMATION TO THE DIGITAL DEVICE USER
REQUIRED BY THE FCC

This equipment has been tested and found to comply with the limits for
a Class B digital device, pursuant to Part 15 of the FCC Rules. These
limits are designed to provide reasonable protection against harmful
interference in a residential installation.

This equipment generates, uses and can generate radio frequency
energy and, if not installed and used in accordance with the instructions,
may cause harmful interference to radio communications. However,
there is no guarantee that the interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment
off and on, the user is encouraged to try to correct the interference by
one or more of the following measures:

* Reorient or relocate the receiving antenna.

¢ Increase the separation between the equipment and receiver.

* Connect the equipment to an outlet on a circuit different from that to
which the receiver is connected.

* Consult the dealer for technical assistance.

Information on Disposal of Old Electrical and Electronic Equipment and
Batteries (applicable for countries that have adopted separate waste
collection systems)

Products and batteries with the symbol (crossed-out wheeled
bin) cannot be disposed as household waste.

Old electrical and electronic equipment and batteries should
be recycled at a facility capable of handling these items and
their waste byproducts.

Contact your local authority for details in locating a recycle
facility nearest to you.

Proper recycling and waste disposal will help conserve
resources whilst preventing detrimental effects on our health
and the environment.

This device complies with Industry Canada license-
exempt RSS standard(s). Operation is subject to the
following two conditions : (1) this device may not cause
interference, and (2) this device must accept any
interference, including interference that may cause
undesired operation of the device.

NOTIFICATION
This equipment complies with the essential requirements of
Directive 1999/5/EC.

The use of the warning symbol @ means the equipment is
subject to restrictions of use in certain countries.

This equipment requires a license and is intended for use in the
countries below.
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This product is designed for connection to an IT power
distribution system.
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Bu Uriin 26891sayili Resmi Gazete’de yayimlanan Elektrikli

ve Elektronik Esyalarda Bazi Zararl Maddelerin Kullaniminin
Sinirlandinimasina Dair Yénetmelige uygun olarak Uretilmistir.
This product complies with Directive, Number 26891 regarding
“REGULATION ON THE RESTRICTION OF THE USE OF
CERTAIN HAZARDOUS SUBSTANCES IN ELECTRICAL AND

ELECTRONIC EQUIPMENT”.

PRECAUTIONS

Please observe the following precautions to prevent fire,
personal injury, and transceiver damage:

e Connect the transceiver only to a power source as described
in this manual or as marked on the transceiver itself.

* Route all power cables safely. Ensure the power cables can
neither be stepped upon nor pinched by items placed near or
against the cables. Pay particular attention to locations near
AC receptacles, AC outlet strips, and points of entry to the
transceiver.

e Take care not to drop objects or spill liquid into the
transceiver through enclosure openings. Metal objects, such
as hairpins or needles, inserted into the transceiver may
contact voltages resulting in serious electrical shocks. Never
permit children to insert any objects into the transceiver.

e Do not attempt to defeat methods used for grounding and
electrical polarization in the transceiver, particularly involving
the power input cable.

e Adequately ground all outdoor antennas for this transceiver
using approved methods. Grounding helps protect against
voltage surges caused by lightning. It also reduces the
chance of a build-up of static charge.

EXAMPLE OF ANTENNA GROUNDING

.— ANTENNA
LEAD IN

DISCHARGE UNIT

—— GROUNDING
CONDUCTORS
ELECTRIC SERVICE A ~ GROUND CLAMPS
EQUIPMENT POWER SERVICE
GROUNDING ELECTRODE

SYSTEM

e Minimum recommended distance for an outdoor antenna
from power lines is one and one-half times the vertical height
of the associated antenna support structure. This distance
allows adequate clearance from the power lines if the support
structure fails for any reason.

e Locate the transceiver so as not to interfere with its
ventilation. Do not place books or other equipment on the
transceiver that may impede the free movement of air. Allow
a minimum of 10 cm (4 inches) between the rear of the
transceiver and the wall or operating desk shelf.

¢ Do not use the transceiver near water or sources of moisture.
For example, avoid use near a bathtub, sink, swimming pool,
or in a damp basement or attic.

e The presence of an unusual odor or smoke is often a sign
of trouble. Immediately turn the power OFF and remove the
power cable. Contact a KENWOQOD service station or your
dealer for advice.

Locate the transceiver away from heat sources such as
a radiator, stove, amplifier or other devices that produce
substantial amounts of heat.

Do not use volatile solvents such as alcohol, paint thinner,
gasoline, or benzene to clean the cabinet of the transceiver.
Use only a clean cloth with warm water or a mild detergent.

Disconnect the input power cable from the power source
when the transceiver is not used for long periods of time.

Remove the transceiver’s enclosure only to carry our
accessory installations described in this manual or accessory
manuals. Follow the provided instructions carefully, to

avoid electrical shocks. If unfamiliar with this type of work,
seek assistance from an experienced individual, or have a
professional technician do the task.

Enlist the services of qualified personnel in the following
cases:

a) The power supply or plug is damaged.

b) Objects have fallen into or liquid has spilled into the
transceiver.

c) The transceiver has been exposed to rain.

d) The transceiver is operating abnormally or performance
has seriously degraded.

e) The transceiver has been dropped or the enclosure
damaged.

Do not touch the power plug while your hands are wet to
avoid risk of electric shock.

Keep children away from the transceiver, to avoid
unnecessary risk of harm to the child.

Do not remove the plug from an AC outlet by pulling the AC
cable.

Plug the AC cable only into a grounded AC outlet.

Do not block the transceiver air vent. Do not cover the
transceiver. To maintain good ventilation, place the
transceiver at least 10 cm (4 inches) away from the wall.
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TRANSPORTATION, INSTALLATION AND
PACKING MATERIAL STORAGE

This transceiver is precise and sensitive, and is heavy.
Take care not to hurt yourself and damage the transceiver
by dropping it.

To protect the transceiver from damage, the transceiver
must be transported and installed by two or more persons
securely holding the transceiver.

Store all packing materials for the transceiver for future
use, such as when transporting the transceiver when
moving or requesting after-sales service. To prevent it

from being damaged during transportation, wrap the
transceiver with the white protective cover in the same way
as it wrapped the transceiver at the time of purchase, then
the transceiver must be packed with its original packing
materials and transported with the front panel facing up as
illustrated above. Do not transport the transceiver placed
sideways.

ABOUT THIS MANUAL

This manual was written subject to the specifications and
designs described below.

Specifications are described in PRODUCT SPECIFICATIONS
in chapter 19, "MISCELLANEOUS". {page 19-2}

Firmware Version: 1.02 (and later)

You can verify the firmware version as described below.

1 Press the main power switch (I/O) located on the rear
panel, to the "I" (ON) position to apply power to the
transceiver.

While the transceiver power (d)) is turned OFF, the "()" LED
lights orange. While the transceiver power ((!)) is turned ON,
the "()" LED lights green.
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Hold down [M.IN] (Memory), then press [(D].

After startup, the Firmware Update screen appears, and the
firmware version can be viewed.

Press [(D] to turn the transceiver power ((})) OFF.

Note:

4 There are two [M.IN] keys on this transceiver; one is for Memory
and the other for Quick Memory. To view the firmware version,
ensure to use [M.IN] (Memory).

¢ Refer to Chapter 4 "Basic Operations" for the details of the power
sourcing. {page 4-1}

w

The latest firmware and its corresponding instruction
manual, in PDF format, can be downloaded from the
following URL:

http//www.kenwood.com/i/products/info/amateur/software_download.html

COPYRIGHTS FOR THIS MANUAL

JVC KENWOOD Corporation shall own all copyrights
and other intellectual properties for the product and the
software and for all manuals and documents attached to
the product and the software.

A user is required to obtain approval from JVC KENWOOD
corporation, in writing, prior to redistributing this document
on a personal web page or via packet communication.

A user is prohibited from assigning, renting, leasing or
reselling the document.

JVC KENWOOD Corporation does not warrant that quality
and functions described in this manual comply with each
user's purpose of use and, unless specifically described
in this manual, JVC KENWOOD Corporation shall be free
from any responsibility for any defects and indemnities for
any damages or losses.
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SOFTWARE COPYRIGHTS

The title to and ownership of copyrights for software,
including but not limited to the firmware that may be
distributed individually, to be embedded in KENWOOD
product memories, are reserved for JVC KENWOOD
Corporation.

Any modifying, reverse engineering, copying, reproducing
or disclosing on an Internet website of the software is
strictly prohibited.

A user is required to obtain approval from JVC KENWOOD
corporation, in writing, prior to redistributing this manual
on a personal web page or via packet communication.

Furthermore, any reselling, assigning or transferring of the
software is also strictly prohibited without embedding the
software in KENWOOD product memories.

SOFTWARE LICENSE AGREEMENT

Software License Agreement contains the terms and
conditions of use of the software embedded in or used
with the transceiver. A user is entitled to use the software
subject to the acceptance and agreement of this Software
License Agreement by the user. Also, this Software
License Agreement stipulates the terms and conditions

of use of this software embedded in or used with the
transceiver, and a user has the right to use the transceiver
with the software embedded subject to the applicable laws
and regulations, the description and defined in this manual
and the warranty card.

The following procedures allow you to display the
Software License Agreement on the main screen.

Refer to Menu for the details of configuration method in
the Menu screen. {page 3-1}
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1 Press [ADV.] (F) from the Menu screen to open the
Advanced Menu screen.

2 Select Menu 28, "Software License Agreement", from
the Advanced Menu screen.

3 Press [SELECT] (F4) to display the Software License
Agreement.

4 Press[HEME] (F2) or [ =1 (F3), or rotate the
MULTI/CH control to scroll through the Software
License Agreement.

5 Press [MENU] to end.
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IMPORTANT NOTICES CONCERNING THE
SOFTWARE

The software embedded in this transceiver consists of a
multiple number of and individual software components.
Title to and ownership of copyrights for each software
component is reserved for JVC KENWOQOD Corporation
and the respective bona fide holder.

This product employs the software component in accordance
with the End User License Agreement (hereinafter referred
to as the "EULA") stipulated by JVC KENWOOD Corporation
and/or the respective bona fide holder.

There is free software stipulated and governed by the
“EULA”, and this, a distribution condition of the software
component in the executable format under the terms and
conditions contained in the GNU General Public License
or Lesser General Public License (hereinafter referred to
as the “GPL/LGPL"), requires to make the source code for
the relevant software components available.

Access the URL below for details of the software
component stipulated in the "GPL/LPGL".

http://www2.jvckenwood.com/gpl/index.html

The following procedures allow you to display Important
Notices concerning Free Open Source Software on the
main screen.

1 Press [ADV.] (F) from the Menu screen to open the
Advanced Menu screen.

2 Select Menu 29, "Important Notices concerning Free
Open Source", from the Advanced Menu screen.

3 Press [SELECT] (F4) to display the Important Notices
concerning Free Open Source.

4 Press[IEMN] (F2) or [ =31 (F3), or rotate the
MULTI/CH control to scroll through the texts about
Important Notices concerning Free Open Source
Software.

5 Press [MENU] to end.

ABOUT THE GPL/LPGL LICENSE

The following procedures allow you to display About the
GPL/LPGL License on the main screen.

1 Press [ADV.] (F) from the Menu screen to open the
Advanced Menu screen.

2 Select Menu 30, "About Various Software License
Agreements", from the Advanced Menu screen.

3 Press [SELECT] to display About Various Software
License Agreements.

4 Press[HEXN) (F2) or [ =1 (F3), or rotate the
MULTI/CH control to scroll through the texts about

About the GPL/LPGL License.
5 Press [MENU] to end.

COPYRIGHTS FOR RECORDED AUDIO

The broadcast content recorded in this transceiver may
not be reused, except for the personal use, without prior
consent of the right holder under the copyright laws.
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TRADEMARKS

* KENWOOD is a registered trade mark of JVC KENWOOD
Corporation.

¢ All other product names referenced herein are trademarks or
registered trademarks of their respective manufacturers. Marks such
as ™ and ® are omitted in the text of body.

INDEMNITY

e JVC KENWOOD Corporation takes all appropriate measures
to ensure all descriptions in this manual are accurate; however,
this manual may still contain typographical errors (“typos”) and
expressions that are misleading. JVC KENWOOD Corporation is
entirely free from any responsibilities arising from any losses or
damages caused by such typos or expressions.

* JVC KENWOOD Corporation has the right to change or improve
the product specifications, etc., described in this manual without
prior notice. JVC KENWOOD Corporation is entirely free from any
responsibilities for any losses or damages caused by such changes
and improvements.

* JVC KENWOOD Corporation is entirely free from any
responsibilities for any failures, damages or losses arising from, or
in connection with, use of the transceiver with or connected to any
external equipment. Failures, damages or losses shall include the
failures, damages or losses that may occur at the PC connected to
the transceiver or in storage devices having memory area such as
a USB flash drive. JVC KENWOOD Corporation is entirely free from
any responsibilities for any secondary failures, damages or losses,
including but not limited to the loss or damage of data or data files
stored in these memories.

¢ JVC KENWOOD Corporation does not warrant that the quality and
functions described in this manual comply with your purpose of use
and, unless specifically described in this manual, JVC KENWOOD
Corporation shall be free from any responsibilities for any defects
and indemnities for any damages or losses. Selection and installation
of any external equipment shall be done at your own risk. You are fully
responsible for the use and effects of external equipment.

¢ JVC KENWOOD Corporation shall be free from any responsibilities
for any incidental losses or damages, such as missing
communications or call opportunities caused by a failure or
performance error of the transceiver.

YOUR QUERIES ABOUT EXTERNAL DEVICES
OR PC CONNECTED TO THE TRANSCEIVER

JVC KENWOOD Corporation are pleased to answer,
within the scope of corporate efforts we can provide,

your queries about your operation of this transceiver.
Please bear in mind that we cannot answer any and all
technical questions regarding methods of connection to,
configuration for and operation of any external device and
PC beyond our knowledge.

OPERATION OF THE OPTIONAL APPLICATIONS

This manual is dedicated to describe the operation of
this transceiver. Refer to the help texts supplied with the
ARCP-990 and ARHP-990 for details of operation of the
ARCP-990 and ARHP-990 software installed onto your
PC.

TREATMENT OF YOUR IMPORTANT DATA

There is always a risk of Losing your important data

by a transceiver failure, occurrence of an unforeseen
contingency, erroneous operation or faulty behavior of the
transceiver. The data, such as the operating information,
recorded audio, messages, configuration data, logs, etc.,
must be backed up as necessary by yourself and stored in
the external storage device such as a USB flash drive.

TROUBLESHOOTING

If you aware of a failure, read through chapter 18,
"TROUBLESHOOTING". {page 18-7}

Maintenance methods, troubleshooting, and a list of error
messages are described.

Prior to transporting the transceiver for after-sales
servicing, contact KENWOOD service center for
transportation.

ABOUT THE URL AND CONTACTS OF
JVC KENWOOD CORPORATION

The latest URL and contacts of JVC KENWOOD
Corporation at the time when this manual was written

are described in this manual. Due to changes of social
circumstances or the management environment, the URL
and contacts of JVC KENWOOD Corporation may change
from time to time. If you are unable to access the URL or
contacts, contact your dealer to determine the latest URL
and contacts.

NOTATIONS APPLIED TO THIS MANUAL

This transceiver has many user operations, such as those
for the main band and the sub band, keys and controls,
function keys and operations with connected equipment,
etc., as well as unique transceiver functionality. To clarify
and simplify the descriptions provided in this manual, the
following notations and writing conventions have been
used.

The captioned display images may differ from what
appears on your transceiver, due to your operating
environment, design changes, etc.

H MAIN BAND AND SUB BAND
Following a key or control name, (M) or (S) is shown, allowing
you to distinguish on which band, either the main band or the
sub band, the key or control is to be used. If the band that
the key or control is to be used for is not specified as either
the main band or the sub band, the band is specified as "the
selected band" in this manual.

B KEYS AND CONTROLS

The transceiver has many keys and controls. The notation
"key" is omitted from individual keys; however, the notation
“control" is not omitted, allowing you to distinguish controls
from keys.

B LED AND DISPLAYS

On the transceiver front panel, there are LEDs that indicate
the status of the corresponding function as either active

or inactive. Information that appears on the main screen

or the sub screen is described as the "display”. Refer to
chapter 2, "PANEL DESCRIPTION", for further details.

{page 2-1}
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B SCREEN AND MESSAGES
Information that appears on the main screen after pressing
the MENU key or by a long press of any particular key is
described as the "screen". A text string (mainly in a message
box) navigating your operation or notifying you of an error is
described as a "message".

B AUDIBLE OPERATION AIDS
This transceiver assists your operation with a beep upon
a key press and the use of voice guidance. Configuration
methods for those audible operation aids are described in
this manual.

B FRONT PANEL ILLUSTRATION ONLY FOR [MENU]
AND [X.X.X] (F1) TO [X.X.X] (F7)
In this manual, due to availability of space, the front panel
illustration which indicates locations only of [MENU]
and [X.X.X] (F1) to [X.X.X] (F7) is exempted. When you
read this manual for the first time, you must note the
locations of the [MENU] and [X.X.X] (F1) to [X.X.X] (F7)
keys. {page 2-7} {page 2-12}
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H NOTATION FOR KEYS, CONTROLS AND DISPLAYS
In this manual, each key, control, and display are described.

Notation Example Overview
[CW/CW-R]
[x.x.x] [M>S] (M) Keys located on the front panel
The MULTI/CH
The X.X.X |control
control The NB 1 (M) Controls located on the front panel
control

The Tuning (M)

The Tuning |control The Tuning controls located on the

o
o

B IDENTICAL KEY OPERATION ON THE FRONT
PANEL
There are several methods of key operations to select a
parameter while the parameter box in the menu screen,
sub-menu screen, or configuration screen allows your entry
of the parameter. This manual describes operation methods
using the function keys; however, the operations below are
identical.

* Press [IEESM 1 (F2) or [ 1(F3).
¢ Press [-] (F4) or [+] (F5).

¢ Press [UP] or [DOWN].

¢ Rotate the MULTI/CH control.

F[RESET] F[USB DRIVE]

control The Tuning (S) front panel
control
The "MAIN BUSY/
The "x.x.x" |TX" LED LEDs located on the front panel or on
LED The "MONI/SEL" |the keys with the front panel
LED
The X.X.X [The ACC 2 Connectors, jacks and ports located on
connector |connector the front and rear panels
The Menu screen |Screens that appear on the main
The x.x.x )
The Bandscope |screen to configure or select a
screen
screen parameter.
R . What appears on the main screen
" " FSK
X.X.X "Off" and the sub-screen, or a selected
parameter from the parameter box.
Function keys corresponding to the key
guide along the right side of the main
screen.
[X.X.X] (F) |[ATT -12dB] (F) |The task name displayed on a key

guide appears in brackets. This task
name (key guide) may vary from
screen to screen.

Function keys corresponding to the
key guide along the bottom of the main
screen.

The task name displayed on a key
guide appears in brackets. This task
name (key guide) may vary from

[X.X.X] (F1 |[[(RESET)]
to F7) [MODE] (F7)

screen to screen.

FICLOCK] F[ADV.] F[LAN] [MENU]
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H NOTATIONS FOR USER OPERATION
In this manual, various user operations are described, as

below.
Notation Example Overview
Press QOwn Press the main power switch (I/O)
the main o
power located on the rear panel, to the "I
switch (/0) (ON) or "O" (OFF) position.
Press [(I)]. Press [(I)] on the front panel.
The MENU screen appears. If the
Press Press [MENU]. |MENU screen is open, the MENU
screen closes.
Press Press [VOXI. Prgss momgntarlly to activate the
unique function of the key.
Press to revert to the screen which was
Press Press [ESC]. displayed prior to the curro:ent screen,
or to close the screen assigned for the
particular task.
Press and hold  |Press and hold a key for the time
[CW/CW-R]. configured in Menu 0-12, "Long Press
Press and 8 " :
hold Press and hold  |Duration of Panel Keys", to activate
[(RESET)] the unique function of the key or the
function assigned to the key.
Holddown |91 00w the 1 meton o betavion,antl
[PTT] switch. P '

the key is released.

Vi



TABLE OF CONTENTS

PRIOR TO YOUR FIRST QSO
FEATURES.........oooiiiiiineiemineeissesesssesis s I
SUPPLIED ACCESSORIES.............ccooovvimmiinneiinnrncessneeissnecesnneeenns I

MARKET CODES ..........ooiiiiiii s |
NOTICETOTHE USER ..o |
NOTIFICATION ..ottt |
PRECAUTIONS. ..o I
TRANSPORTATION, INSTALLATION AND PACKING MATERIAL
STORAGE ... e
ABOUT THIS MANUAL ........cocoiiiii e
COPYRIGHTS FOR THIS MANUAL ...
SOFTWARE COPYRIGHTS. ..o
SOFTWARE LICENSE AGREEMENT ...........cooooiiiiiiiiicces v
IMPORTANT NOTICES CONCERNING THE SOFTWARE.
ABOUT THE GPL/LPGL LICENSE ...........cocoiiiiiiiiiccee e Vv
COPYRIGHTS FOR RECORDED AUDIO.............ccccooiiiiiiiiice v
TRADEMARKS
INDEMNITY........
YOUR QUERIES ABOUT EXTERNAL DEVICES OR PC CONNECTED
TOTHETRANSCEIVER ............ccociiiii Vv
OPERATION OF THE OPTIONAL APPLICATIONS..
TREATMENT OF YOUR IMPORTANT DATA ............. .
TROUBLESHOOTING .........ccooiiiiiiiiiii s \')
ABOUT THE URL AND CONTACTS OF JVC KENWOOD
CORPORATION ...t s \')
NOTATIONS APPLIED TO THIS MANUAL...........ccccooviiiiiiiiiicee \')

1 INSTALLING AND CONNECTING THE

TRANSCEIVER

PRECAUTIONS FOR INSTALLATION...........coviiiieeeeceeeee e 1-1
ANTENNA INSTALLATION AND CONNECTION ..........ccococvveeeennn. 1-1
CONNECTING AN AC POWER CABLE
GROUND CONNECTION.......cciiiieiiiectiee ettt -

LIGHTNING ARRESTER INSTALLATION..........c..ccooveiieeieecee e
TRANSCEIVER TILT MECHANISM.............ccocooiiiinnen,
TORQUE ADJUSTMENT FOR TUNING (M) CONTROL
ACCESSORIES CONNECTIONS (FRONT PANEL) ............ccc.........
HEADPHONES (PHONES)
MICROPHONE (MIC) .....veveieeecteeeeee ettt enas -3
PADDLE (PADDLE) ... 1-3
USB FLASH DRIVE/USB KEYBOARD (*55°) -3
EXTERNAL SPEAKERS (EXT.SP1/EXT.SP2, 8Q) ..c.veveveeeeeeeceeenn 1-3
4
4

KEY FOR CW (KEY) ....ctuiutueieieieteesineseneneeneseseie e seseasseessenesessessessnens 1-
KEYPAD (KEYPAD) .....cctuiuiuieiiniierinesitsteseseseie it sese e sesssaneas 1-
CONNECTION TO AUDIO DEVICES WITH OPTICAL DIGITAL INPUT
TERMINAL ..o 1-4
CONNECTION TO THE EXTERNAL DISPLAY UNIT......ccocoiiiiiiiiine 1-4

CONNECTIONTO APC ... 1-5
CONNECTION TO AN APPLICABLE TRANSCEIVER (QUICK DATA

TRANSFER)........cooviieiiirniitceees s
CONNECTION TO THE LINEAR AMPLIFIER.

TERMINAL ..o s 1-7
CONNECTION TO AN EXTERNAL ANTENNA TUNER AT-300 ........ 1-8
CONNECTION TO ATNC, MCP, ETC..........coooiiiiiiiiiiice,
CONNECTING TOYOUR LAN........cociiiiii e 1-9
TERMINAL DESCRIPTIONS............cooiiiiic 1-10
COM CONNECTOR ....1-10
REMOTE CONNECTOR........ccciiiiiriiis s 1-10
ACC2 CONNECTOR ......ciciricicriieicc s 1-11
EXT.AT CONNECTOR..... 112
MIC CONNECTOR ..ot 1-12
2 PANEL DESCRIPTION
FRONT PANEL........ooiiii s 2-1
REAR PANEL ........c..ccoiiiii 2-9
MICROPHONE (OPTION) . ..2-11
MAIN SCREEN ... e 2-12
SUB-SCREEN. ... 2-15

Vil

3 MENU

MENU CONFIGURATIONS .........ooiiiiiiiiiieiereeee e 3-1
OPENING THE MENU............... .30
OPENING THE SUB MENU .......cooviiiiice. .31
COMMON OPERATION IN THE MENU SCREEN .31
CLOSING THE MENU ......cciiiiiiiiiics e 3-1
SWITCHING THE OPERATING DATA BETWEEN CONFIG A AND
CONFIG B ... -
MENU ITEMS ..o -
RESET MENU ITEMS ..o -
CLOCK MENU ITEMS...
LAN MENU ITEMS ..ot -
ADVANCED MENU ITEMS ..o 3-10
LISTOFUSBMENU ITEMS ... 3-11

4 BASIC OPERATIONS

TURNING THE TRANSCEIVER ON .........ccooiiiiee e

TURNING THE TRANSCEIVER OFF
ENABLING THE STANDBY STATE LOW POWER CONSUMPTION....... 4-2

CONTROLLING THE COOLING FAN WHILE IN THE STANDBY STATE 4-2
COOLING FAN AND TEMPERATURE PROTECTION FOR FINAL UNIT 4-3

MAIN AND SUB SCREEN DISPLAYS............cccccooiiiiiiiiiiie 4-3
MAIN SCREEN.........coiiiiiniccsncc et -
SUB SCREEN ... -

CONFIGURING THE SCREEN TYPE

CHANGING THE BACKGROUND COLOR ........ccooiiiiiiiiicceeceee -

CHANGING THE DISPLAY FONT ..o -
CHANGING THE DIAL COLOR (SUB SCREEN)
CAPTURING AND SAVING SCREEN IMAGES. ............ccccocoviiinennen. 4-6

SELECTING THE DIMMER
CHANGING BRIGHTNESS
ADJUSTING THE DIMMER LEVEL .......ccoiiiiiiiiiic e 4-6
SWAPPING THE OPERATING DATA BETWEEN MAIN BAND AND
SUB BAND ..ot e e 4-7
ADJUSTING THE AF GAIN .......oooiiiiieeeeeee e 4-7
MUTING THE RECEIVED AUDIO...........coooiiiiiiiiiccc e 4-7
ADJUSTING THE RF GAIN .
ADJUSTING THE SQUELCH LEVEL .........ccooiiiiice e 4-8
CONFIGURING THE OPERATING BAND.............ccccoiiiiiiiiiciee 4-8
SELECTING THE OPERATING MODE .
LSB OR USB MODE ........coiiiiiiiiiiiiceicc s
CW/CW-R MODE ...
FSK/FSK-R OR PSK/PSK-R MODE.
FM/AM MODE .........coooiiiiiiiinne
CONFIGURING THE DATA MODE ..
AUTO MODE .........ccoiieiieeeeee
ENABLING/DISABLING AUTO MODE..........cccccenuuee .
CONFIGURING AUTO MODE FREQUENCY POINTS LA4-11
TUNING THE FREQUENCY .........ccccooiniiiiiiiin, 4-12
TUNING WITH THE TUNING CONTROL .. 4-12
USING THE MICROPHONE KEYS......... 4-13
CHANGING THE FREQUENCY ......... 4-13
CHANGING THE STEP FREQUENCY ... 4-13
ROUNDING OFF THE FREQUENCY ..... ...4-13
FINETUNING ......coiiiiii 4-14
TUNING IN MHZ STEP ..ottt 4-14
SELECTING THE STEP FREQUENCY FOR AM BROADCAST LISTENING..4-14
DIRECTLY ENTERING THE FREQUENCY .......cccociviiiiiiiiiiicee 4-15
DISPLAYING THE HISTORY OF THE FREQUENCY ENTRIES. ............ 4-15
USING THE FREQUENCY LOCK .
TRANSMITTING ..o
AUDIO TRANSMISSION .....cooiiiiiiiiiiiiiiei e
CW TRANSMISSION
ADJUSTING THE MICROPHONE GAIN........cccoooviiiiiiinieeenee
ADJUSTING THE TX POWER.........ccociiiieeeeeeeeee e

PRECISELY ADJUSTING THE TX POWER...

METER PEAK-VALUE HOLD ........cocoiiiiiiiiiic s
ANALOG METER RESPONSE SPEED..
STORING THE ANTENNA NAME ..........ccoooiiiiiiii e
CHANGING THE ANTENNA ...



TABLE OF CONTENTS

RXANTENNA .......ccooorriimieimnneeenee st sesess s 4-21
DRIVE OUTPUT (DRV).......ccoorroiiirriinnreiissneeesseeiseeeeseeeeenecneas 4-21
INTERNAL ANTENNA TUNER...........ooiriiimneminnemieneneseneneeeneneeas 4-21
SECURING THE MATCHING TO THE ANTENNA. 4-21
PRESET ...oovvvovevcveevnenvenesnsnsnesssssosssssnsssonssssonoonnnnnee 4-22
CHANGING THE ANTENNA BEHAVIOR FOR RECEPTION ...... 4-22
TRANSMIT HOLD AFTER ANTENNA TUNING COMPLETES..............4-23
CONFIGURING THE STEREO HEADPHONES OUTPUT ............... 4-23
CONFIGURING THE MIX BALANCE OF THE STEREO HEADPHONES
(O LU 1 4-23
5 ASSISTING YOUR SMOOTH QSO
SIMPLEX OPERATION ......oooouriiiminiiirnenieenenieeessseesesesessesa 5-1
SPLIT OPERATION ..........cooiiiiiiiriiieneiienenieeresiesessseessse e 5-1

FINDING THE TX FREQUENCY BY ROTATING THE TUNING CONTROL (S) ..5-1
DIRECTLY ENTERING THE FREQUENCY SPLIT SPECIFIED BY A DXER.5-1
ROTATE THE TUNING (M) CONTROL TO SEARCH FOR THE TRANSMIT

FREQUENCY. ... 5-2
SEARCHING WITH TF-SET ENABLED FOR THE TRANSMIT
FREQUENCY DURING RECEPTION ..........ccciiiiiiiiiiiceeeeeee 5-2
SIMULTANEOUS MAIN BAND AND SUB BAND RECEPTION.........5-3
FREQUENCY TRACKING...........ccooiiiiiiiiiiii e ....5-3

AGC (AUTOMATIC GAIN CONTROL) ...... ....5-4
SELECTING THE AGC TIME CONSTANT......ociiiiiiiiiiicceee e 5-4
CHANGING THE AGC TIME CONSTANT .....cocoiiiiiiiicecc 5-4
COPYING THE AGC TIME CONSTANT CONFIGURATIONS ................. 5-5

DISABLING THE AGC ...t 5-5
RX DSP EQUALIZER..........cccoiiiiiirieninicee e ....5"6
SWITCHING THE RX DSP EQUALIZER ON OR OFF .. ....5-6

SELECTING THE EQUALIZER CHARACTERISTICS ........ccccoviiiine. 5-6

CUSTOMIZING THE EQUALIZER........ccooiiiiiiiiiiccccis 5-6
COPYING CUSTOMIZED EQUALIZER DATA .......ccooiiiiiiiiiiiceee 5-7
WRITING RX DSP EQUALIZER DATA TO A USB FLASH DRIVE ........... 5-8
READING RX DSP EQUALIZER DATA FROM A USB FLASH DRIVE.....5-8
PREAMP ...t
RX MONITOR.......ooiiiiiiie s
EMERGENCY CALL (K-TYPE ONLY) ...
SWL MODE.......ccciiiiiiiieeteee e
SWITCHING THE BAND WHILE IN SWL MODE
AUDIO SOURCE LINES FORTX AUDIO............coeviiiiiieeee, 5-11
DATA MODE CONFIGURATION .
TRANSMISSION BY THE PTT SWITCH, SS PIN AND SEND............... 5-12
TRANSMISSION WITH DATA PTT OR DATA SEND ........cocoviiiiiiiiiis 5-12
RIT/XIT FUNCTIONS (FINE-TUNING FUNCTIONS FOR TRANSMIT
AND RECEIVE FREQUENCIES)...........ocoooiuririnnnineceieieisneseeenes 5-13
RIT (FINE-TUNING OF RECEIVE FREQUENCIES) ..o 5-13
XIT (FINE-TUNING OF TRANSMIT FREQUENCIES)...
CONFIGURING THE CARRIER LEVEL .............cccccoiiiiiiiiis
ADJUSTING THE MICROPHONE GAIN.........cccccovviiiiiiiiieenee, 5-14
OPERATION IN CW MODE
CW BREAK-IN ..ot
FULL BREAK-IN ..o
SEMIBREAK-IN ..ottt
ADJUSTING THE SIDETONE AND PITCH FREQUENCY ...
ADJUSTING THE SIDETONE VOLUME...........cccccviiiiiiicnnen.
CWRISETIME.........ccooviiiiiiiiieieee .
AUTO ZERO-IN (CW AUTO TUNE) .......ccruriririiniieieieieisese s 5-17
CARRIER FREQUENCY OFFSET WHEN CHANGING FROM SSB
MODE TO CW MODE ..........ooiiiiiiieeeee e 5-17
AUTOMATICALLY CHANGING MODE FROM SSB FOR CW
TRANSMISSION.......cooiiiiiiiiieeeee e 5-18
ELECTRONIC KEYER .......cccoiiiiiiiiiiecee e 5-18
SELECTING THE KEYER TYPE FOR THE PADDLE JACK................... 5-18
SELECTING THE KEYER TYPE FOR THE KEY JACK .
MICROPHONE PADDLE MODE ........ccooiiiiiiiiniine et
ADJUSTING THE KEYING SPEED ........cccooiiiiiciiiccceccc
CHANGING THE WEIGHTING
WEIGHT REVERSE ..ottt
REVERSING THE DOT AND DASH KEYING........ccccoviiiiiiiiiiciee
OPERATING MODES OF ELECTRONIC KEYER . .
CW MESSAGE MEMORY ........cccooiiiiiiiiiiiiee e
CHANGING THE ENTRY METHOD OF CW MESSAGES......................
STORING CW MESSAGES WITH TEXT ENTRY ......ccccccueuene
MANIPULATING THE PADDLE TO STORE CW MESSAGES
NAMING THE CW MESSAGES (WITH PADDLE KEYING ONLY)......... 5-24

SELECTING THE CHANNEL NUMBER TO SAVE THE CONTEST

NUMBER FORMAT (TEXT ENTRY ONLY) ..ot 5-24
SELECTING THE CONTEST NUMBER FORMAT (TEXT ENTRY ONLY)..5-25
CONFIGURING THE FIRST CONTEST NUMBER (TEXT ENTRY ONLY) .5-25
DECREMENTING THE CONTEST NUMBER (TEXT ENTRY ONLY)....5-26

PLAYING AND TRANSMITTING A CW MESSAGE.......................... 5-27
INTERRUPTING THE KEYING ...5-27
DELETING CW MESSAGES. ........c.cccooiiiiiiciiceee s 5-28

ADJUSTING THE MICROPHONE GAIN FOR FM MODE OPERATION....5-28

FM NARROW OPERATION ...........cooviiiiiiniiic e 5-29

REDUCING THE DEFLECTIONS OF THE S-METER FOR USE IN FM-

MODKE ... ... 5-29

FM REPEATER OPERATION ................... .5-30
CONFIGURING THE TONE FREQUENCY..... ....5-30
SELECTING THETONE ......cooiiiiiiiiiiccc s ....5-31

USING THE SCAN TO SEARCH FOR THE TONE FREQUENCY .

CTCSS OPERATION (FM MODE)..............cccccuneie. .5-32
CONFIGURING THE CTCSS TONE FREQUENCY .. ....5-33
SELECTING THE CTCSS TONE ..ot 5-33
USING THE SCAN TO SEARCH FOR THE CTCSS TONE FREQUENCY.....5-34
SELECTING THE CROSS TONE .......ccooiiiiiiiiciice 5-34

RTTY OPERATION .......ooiiiiiiiiiceeeceee e 5-35
OPENING THE RTTY ENCODE/DECODE SCREEN..............ccccoeurenne 5-35
OPERATIONS ON THE RTTY ENCODE/DECODE SCREEN................ 5-35

SELECTING MAIN BAND AND SUB BAND FOR RECEPTION (FSK)5-36

SAVING THE CONTENTS OF RTTY COMMUNICATION ................ 5-36
SELECTING THE FILE FORMAT AT THE TIME OF SAVING DATA....... 5-37

ADJUSTING THE RTTY THRESHOLD LEVEL OF RTTY DECODING 5-37

DISPLAYING THE SCOPE TO CHECK RTTY TUNING ................... 5-38
FFT SCOPE
AVERAGING THE WAVEFORM IN THE FFT SCOPE............ccccccveunene. 5-38
WATERFALL ..ot 5-38
XY SCOPE (SUB-SCREEN). ........cocuiiiiiiiicieeiciseeieeseceeecieeeieieaas 5-38

USING THE USB KEYBOARD TO TRANSMIT A TEXT STRING ....5-39
TRANSMITTING THE ENTERED TEXT STRING AS ENTERED .......... 5-39
STORING TEMPORARILY AND TRANSMITTING THE TEXT STRING IN
THEBUFFER ..o 5-39

UTILIZING AN RTTY MESSAGE MEMORY ............c.ccoooiiiiiiiin 5-40
STORING MESSAGES.........ccooiiiiiiiii s 5-40

CONFIGURING THE AUTOMATIC TRANSMISSION AND RECEPTION

FOR THE RTTY MESSAGE MEMORY ...........cccocciiiiiiiiicice 5-41

CONFIGURING THE AUTOMATIC TRANSMISSION AND RECEPTION

USING THE RTTY MESSAGE MEMORY ...........ccccoiiiiiiicieeene 5-42

CONFIGURATION FOR RTTY ENCODING AND DECODING ........5-42
ENABLING THE UOS (UNSHIFT ON SPACE) ........ccccoeuniuciniricanee 5-42

CONFIGURING THE NEWLINE CODE .. 5-43
DIDDLE OPERATION........cccociiiinnn. ....5-43
ENABLING THE ENCODE UOS.........ccoooiiiiiiicicccces 5-44
SENDING THE NEWLINE CODE AT THE START AND END OF
TRANSMISSION ..o 5-44
DISPLAYING THE TIME STAMP.......cciiiiiricicicec s 5-45
SELECTING THE TIMESTAMP TIME ......cocoviiiiiiiieeeceeee e 5-45
RTTY PARAMETERS
CONFIGURING THE MARK FREQUENCY ........cccooiiiiiiiinicecnens
CONFIGURING THE RTTY SHIFT WIDTH......ccocoiiiiiiiiiiiccceee
REVERSING THE FREQUENCY IN RTTY MODE
CONFIGURING THE POLARITY FOR ACC 2 KEYING ................... 5-47
USING AN EXTERNAL DEVICE FOR RTTY MODE OPERATION ..5-47
AUDIO PEAK FILTER .......ccooiiiii s 5-48
PSK OPERATION .........ccooiiiiiiiee s 5-48
OPENING THE PSK ENCODE/DECODE SCREEN......................... 5-48
SELECTING MAIN BAND AND SUB BAND FOR RECEPTION (PSK) 5-49
SAVING THE CONTENTS OF PSK COMMUNICATION................... 5-50
SELECTS THE FILE FORMAT AT THE TIME OF SAVING DATA........... 5-51
ADJUSTING THE RTTY THRESHOLD LEVEL OF PSK DECODING..5-51
DISPLAYING THE SCOPE TO CHECK PSKTUNING...................... 5-52
FFET SCOPE........o oottt
AVERAGING THE WAVEFORM IN THE FFT SCOPE...
WATERFALL ..o
VECTOR SCOPE (SUB-SCREEN)......c.ceiriiiriiiiriciecieeeseeseeeee e
AFC (AUTOMATIC FREQUENCY CONTROL)...
CONFIGURING THE AFC TUNING RANGE......



TABLE OF CONTENTS

USING THE USB KEYBOARD TO TRANSMIT A TEXT STRING ....5-56
TRANSMITTING THE ENTERED TEXT STRING AS ENTERED........... 5-56
TEMPORARILY STORING AND TRANSMITTING THE TEXT STRING IN
THE BUFFER ...

UTILIZING AN PSK MESSAGE MEMORY
STORING MESSAGES........ccociiiiiiiiccccs e
CONFIGURING AUTOMATIC TRANSMISSION AND RECEPTION FOR

THE PSK MESSAGE MEMORY ....ocotiiiiiieieieeiee e 5-58
SENDING A TEXT STRING STORED IN PSK MESSAGE MEMORY ....5-59
CONFIGURATION FOR PSK ENCODING AND DECODING........... 5-59

DISPLAYING THE TIME STAMP......ccociiiiiiiiiiicccceceie ....5-59
SELECTING THE TIMESTAMP TIME ... ....5-60
PSK-RELATED CONFIGURATION..........cooiiiiiiieieceeeeee e
CONFIGURING THE PSK TONE FREQUENCY ........ccocoooviiiiiiiiiene
REVERSING THE PHASE CHANGE DIRECTION IN QPSK ..
USING A PC TO COMMUNICATE IN PSK MODE.........cccocooiiiiiinene

6 REJECTING INTERFERENCE

ATTENUATOR (ATT) ..ottt 6-1

PRESELECTOR

DSP FILTER ...

CHANGING THE IF FILTER BANDWIDTH CHARACTERISTICS......6-2
SWITCHING THE RX FILTER CONFIGURATIONS ..........ccooeiiiiiiirne. 6-2
CONFIGURING THE NUMBER OF RX FILTERS SELECTABLE............. 6-3

SELECTING THE ROOFING FILTER
SWITCHING THE IF FILTER TYPE ..o -
CONFIGURING THE BEHAVIOR OF HI/SHIFT AND LO/WIDTH (SSB AND
SSB-DATA ONLY) ..ottt ss s seseseaena 6-4
CHANGING THE AF FILTERTYPE ..o 6-5
CHANGING THE CUTOFF FREQUENCIES (LOW AND
HIGH FREQUENCY) TO ADJUST THE PASSBAND WIDTH

CHARACTERISTICS ... 6-6
CHANGING THE PASSBAND WIDTH AND SHIFT TO ADJUST
PASSBAND CHARACTERISTICS ...........cooiiiiiieee 6-7
ACTIVATING AUDIO PEAK FILTER FOR USE IN CW MODE............ 6-7
CHANGING THE PASSBAND CHARACTERISTICS OF THE AUDIO
PEAK FILTER (APF) ...ttt 6-8
SHIFTING THE PASSBAND OF THE AUDIO PEAK FILTER............. 6-8

AUDIO PEAK FILTER WHILE IN FSK MODE .............ccccoocviiiiiinne 6-9
NOISE BLANKER ...........ccoiiiiiiiiic e 6-9
MANUAL NOTCH FILTER (SSB, CW, FSK, AND PSK).................... 6-10
AUTO NOTCH FILTER (SSB) .....c.coeuiiriiiiieeieiirinineecieieetsseseeees 6-11
BAND ELIMINATION FILTER....
NOISE REDUCTION ..o 6-13
BEAT CANCELLER (SSB, AM AND FM)..........ccccoovuiuinniiiiciennnnen. 6-14
DSP MONITOR ... e 6-15
ASSIGNING THE DSP MONITOR TO THE PF KEY ......cccovciiiiiiiines 6-15
EXPANDING THE PASSBAND WIDTH OF THE FILTER USING THE DSP
MONITOR.......oiiei et 6-15
7 BANDSCOPE
BANDSCOPE...........cooiii 7-1
DISPLAYING THE BANDSCOPE .. .71

WATERFALL ... 71

ADJUSTING THE REFERENCE LEVEL.........c.cccceiiiiins 7
CONFIGURING THE WATERFALL DISPLAY FALL SPEED..................... 7-2
CHANGING THE DISPLAY OF THE BANDSCOPE (MAIN BAND AND
SUB BAND) ...ttt 7-2
DISPLAYING THE BANDSCOPE AND ANOTHER SCREEN................... 7-2
TOGGLING THE CENTER MODE AND FIXED MODE ..........c.ccccceiune 7-2
CHANGING THE DISPLAYED FREQUENCY SPAN (CENTER MODE)..7-3
SWITCHING THE MARKER OFFSET FREQUENCY (SSB ONLY).......... 7-3
SELECTING THE FREQUENCY DISPLAY IN THE GRID (RELATIVE
FREQUENCY OR ABSOLUTE FREQUENCY).....c.ceuiimmiiririririnerieineneas 7-4
CHANGING THE RECEIVE FREQUENCY USING YOUR FINGERTIP
(CENTER MODE)......cituiueicieieieisesieeseseseesesessie s ieeseseseas e esssne e seseseseneas 7-4

CONFIGURING THE LOWER AND UPPER LIMIT
APPLYING THE LOWER LIMIT FREQUENCY OR UPPER LIMIT

FREQUENCY FOR CENTER MODE TO FIXED MODE .............ccccocueuee. 7-5
CHANGING THE RECEIVE FREQUENCY USING YOUR FINGERTIP
(FIXED MODE) .....vviuitreeeueeeieieieeseseseseseenesesssesesssseseseseseensssnssesesssesasens 7-5

DISPLAYING THE MARKERS..... .76
OFF-RANGE MARKERS FOR FREQUENCIES BEYOND THE LOWER
AND UPPER LIMITS ... 7-6

SHIFTING THE SCOPE AREA BY PLACING THE MARKER NEAR
CENTER (FIXED MODE) ...ttt -
DISPLAYING THE MAXIMUM WAVEFORM VALUE ..........ccoiiiiiinn. -
PAUSING THE WAVEFORM DISPLAY ........ccooiiiiiiiineinccieeecie -
AVERAGING THE WAVEFORM DISPLAY ON THE BANDSCOFPE..........
CHANGING THE ATTENUATOR FOR THE BANDSCOPE ................
DISPLAYING THE TRANSMISSION SIGNAL WAVEFORM ..............

8 AUDIO SCOPE

DISPLAYING THE AUDIO SCOPE AND OSCILLOSCOFPE............... 8-1
CHANGING THE AUDIO SOURCE FOR THE AUDIO SCOPE.. ....8-1
CHANGING THE ATTENUATOR FOR THE AUDIO SCOFPE ........ .81
CHANGING THE AUDIO SCOPE FREQUENCY DISPLAY SPAN............ 8-2
CHANGING THE LEVEL OF THE OSCILLOSCOPE..........cccccovnriiirnnnn. -

CHANGING THE SWEEP TIME ..o
PAUSING THE AUDIO SCOPE AND OSCILLOSCOPE

9 TRANSMIT FUNCTIONS

SELECTING THE AUDIO SOURCE TRANSMISSION BY SEND/PTT ....9-1
SELECTING THE AUDIO SOURCE FOR TRANSMISSION BY DATA SEND....9-2

VOX (VOICE-OPERATED TRANSMIT).........cooooiiiiiieiiicieecieeeienns 9-2
SWITCHING VOX (VOICE) ON OR OFF ......coouiriiniieicieieieieineseneeeneeenas 9-2
SELECTING OR DISABLING THE AUDIO SOURCE FOR DATAVOX ....9-2
ADJUSTING THE VOX GAIN ..ottt 9-3
ADJUSTING THE VOX DELAY TIME ......oouiiiiiiiiiicicccee e 9-3
ADJUSTING THE ANTIVOX GAIN LEVEL ... 9-4
DELAYING THE AUDIO SIGNAL............... ....9-5

TXMONITOR ..o, .95
ADJUSTING THE TX MONITOR LEVEL. ...9-5

SPEECH PROCESSOR .........coooiiiiiiiiiieieeeeee e 9-6
ADJUSTING THE SPEECH PROCESSOR OUTPUT LEVEL................... 9-7
ADJUSTING THE EFFECT OF THE SPEECH PROCESSOR ... .97

TRANSMIT FILTER.........oiiiii e 9-8
SELECTING ATX FILTER ... 9-8
CHANGING THE NUMBER OF AVAILABLE TX FILTERS............c.cc....... 9-8
CHANGING THE BANDWIDTH OF THE TX FILTER .....ocoviiiiiieieeene 9-9

TX DSP EQUALIZER
SWITCHING THE TX DSP EQUALIZER ON OR OFF ........cccccoviiiinne 9-9

SELECTING THE FREQUENCY CHARACTERISTICS OF THE TX DSP
EQUALIZER ...

ADJUSTING THE TX DSP EQUALIZER
COPYING THE CONFIGURATION DATA FOR THE TX DSP EQUALIZER 9-11
SAVING THE CONFIGURATION DATA FOR THE TX DSP EQUALIZER ....9-11
READING THE CONFIGURATION DATA FOR THE TX DSP EQUALIZER .9-12

DISPLAYING THE SUBSCOPE DURING TX .......ccccocoumuirrrinrninnne. 9-13
TXTUNING ..o 9-14
ADJUSTING THE TRANSMIT POWER FOR TX TUNING.........ccoccree 9-14
TIME-OUT TIMER (TOT) ... 9-14
10 MEMORY CHANNELS
MEMORY CHANNEL ...........ccoooommrrinrrinnnnnne.

DISPLAYING THE MEMORY CHANNEL LIST
CONFIGURING THE OPERATING DATA TO A MEMORY CHANNEL ..10-2
CONFIGURING THE OPERATING DATA TO A SINGLE-BAND MEMORY

CHANNEL ... 10-2
CONFIGURING THE OPERATING DATA TO A DUAL-BAND MEMORY
CHANNEL ..o 10-3
CONFIGURING OPERATING DATA BY DIRECTLY ENTERING A
FREQUENCY ... 10-3
MEMORY CHANNEL MODE ............cccooiiiiniiinecieneeee ..10-4

OPERATING IN SINGLE-BAND MEMORY CHANNEL MODE..
OPERATING IN DUAL-BAND MEMORY CHANNEL MODE ..... .
SELECTING A MEMORY CHANNEL .......cccooiiiiiiiicce 10-5
DIRECTLY ENTERING THE MEMORY CHANNEL NUMBER............... 10-5
TEMPORARILY CHANGING THE OPERATING DATA
TEMPORARILY CHANGING THE FREQUENCY ..........ccooviiiiiinicn
COPYING OPERATING DATA FROM THE MEMORY CHANNEL ...10-6

MEMORY SHIFT (MEMORY TO VFO).......coiuiuiirurieirenirinereneseneeneneeeneeas 10-6
COPYING OPERATING DATA FROM ONE MEMORY CHANNEL TO
ANOTHER MEMORY CHANNEL (CHANNEL TO CHANNEL).............. 10-6

CONFIGURING THE PROGRAM SCAN FREQUENCY RANGE.....10-7



TABLE OF CONTENTS

CLEARING THE MEMORY CHANNEL ..............cccoeuennne.
CONFIGURING NAMES FOR MEMORY CHANNELS..
QUICK MEMORY ..o
QUICK MEMORY CHANNELS ............ccooiiiiiiicie
CONFIGURING IN QUICK MEMORY...............
RECALLING QUICK MEMORY CHANNELS
CONFIGURING THE NUMBER OF QUICK MEMORY CHANNELS 10-9

CLEARING QUICK MEMORY CHANNELS ...........ccccooiiiiininns 10-9
MEMORY SHIFT (QUICK MEMORY TO VFO) ...c.cueueiiiriririniiccieneieneas 10-9

11 SCAN

PROGRAM SCAN ... 11-1
STARTING THE PROGRAM SCAN (VFO SCAN)......cootemerereieieieinerenens 11-1
CONFIGURING THE PROGRAM SCAN (VFO SCAN) FREQUENCY
RANGE. ..o 11-1
CHANGING THE SCAN SPEED. . 11-2
SCAN HOLD.......ccoociiiiiee 112
PROGRAM SLOW SCAN.......ccooiiiiiiiiicsccn s 11-3
ENABLING OR DISABLING THE PROGRAM SLOW SCAN................. 11-3
CONFIGURING THE PROGRAM SLOW SCAN FREQUENCY RANGE .11-3

CONFIGURING THE PROGRAM SLOW SCAN FREQUENCY RANGE .11-4

MEMORY SCAN.........cooimiiiiiiinmeniseinsseeeeisssss oo 11-4
STARTING THE SCAN ... 11-4
EXAMPLES OF CONFIGURATIONS FOR THE ALL CHANNEL SCAN
AND THE GROUP SCAN ......ccoviirrremimeriaeneesssseesesssssoessesssseaseneees 11-4
LOCKING OUT A MEMORY CHANNEL...........coorveeiirmrieeniecrnsneeenn. 11-5

QUICK MEMORY SCAN ........ccoooumimmiininnmneiciensnesn e 11-6

RESUMING THE SCANNING............cooimimiininnnecneciieesneeneees 11-6

12 ABOUT THE USB FLASH DRIVE

ABOUT THE USB FLASH DRIVE...........

FORMATTING A USB FLASH DRIVE

SAFELY REMOVING THE USB FLASHDRIVE .............ccccccoveuunen. 12-1

SAVING A FILE IN USB FLASHDRIVE...........cc.ccoonrinnmrininninn: 12-2

READING A FILE FROM USB FLASH DRIVE.... .12-2

DELETING A FILE FROM USB FLASH DRIVE ..... ..12-3

CHANGING A FILE NAME IN THE USB FLASH DRIVE ................. 12-4

13 VOICE MESSAGE AND AUDIO FILE

RECORDING AND PLAYING VOICE MESSAGE...............ccccccco...... 13-1
RECORDING A VOICE MESSAGE ..........orvuerrreeisnneeisnnieessseeee 13-1
NAMING A VOICE MESSAGE
PLAYING A VOICE MESSAGE ........crvviineiioeneeesssneeesensssessessenee 13-2
ADJUSTING THE VOLUME OF VOICE MESSAGE ........c..coumrvvviinnnens 13-3
TRANSMITTING A VOICE MESSAGE .................. ...13-3
CLEARING A VOICE MESSAGE ..........cooumvreirerrenenns ...13-4
CONFIGURING INTERVAL TIME FOR RETRANSMIT...... ...13-4
RECORDING AND PLAYING COMMUNICATION AUDIO............cc....... 13-4
CONFIGURING THE SAVE DESTINATION OF AUDIO FILE................. 13-4
MANUAL RECORDING ..o ...13-5

FULL-TIME RECORDING ...13-5
CONFIGURING THE MAXIMUM TIME FOR FULL-TIME RECORDING 13-5
SAVING AUDIO WITH FULL-TIME RECORDING

PLAYING AN AUDIO FILE..........ccocciiieeieieee e enanas
ADJUSTING THE VOLUME OF VOICE MESSAGE ...

AUDIO FILES ........ooiieiieeceeeeeeeeee ettt
COPYING AUDIO FILE FROM INTERNAL MEMORY TO USB FLASH
DRIVE ..o en e enen e 13-7
PLAYING AN AUDIO FILE ...t 13-7
NAMING AN AUDIO FILE.... ...13-8
DELETING AN AUDIO FILE ...t 13-9
PROTECTING AN AUDIO FILE FROM DELETION (ONLY FOR INTERNAL
MEMORY ) oottt n e n e 13-10

14 VOICE GUIDANCE

VOICE GUIDANCE ........o.ooeieeeeeeeeee et 14-1
CONFIGURING THE VOLUME OF THE VOICE GUIDANCE................. 14-1
CONFIGURING THE VOICE GUIDANCE SPEED .........ccccceveeveieeeeeinens 14-1
CONFIGURING THE ANNOUNCEMENT LANGUAGE ........cccccoeun.e. 14-1
AUTOMATICALLY ANNOUNCING VOICE GUIDANCE ... .. 142
LY 0] o] =3 TR 14-3
VOICE 2.t 14-10
LYo o] =< T OO 14-10

15 CLOCK DISPLAY AND TIMER

CONFIGURING THE DATE AND TIME .........cocooiiiiiiiiiicce 15-1
CONFIGURING THE DATE FOR THE LOCAL CLOCK .........ccocveurnnnnne 15-1
CONFIGURING THE TIME FOR THE LOCAL CLOCK .........cccoccviiinnne 15-1
CONFIGURING THE TIMEZONE FOR THE LOCAL CLOCK................. 15-2
CONFIGURING THE TIMEZONE FOR THE SECONDARY CLOCK .....15-2
CONFIGURING AN IDENTIFICATION LETTER FOR THE SECONDARY
CLOCK ...t 15-2
CONFIGURING THE DATE DISPLAY FORMAT .......cccocoeiiviiiieiiiiiinne 15-2

CORRECTING THE CLOCK WITH NTP (NETWORK TIME

PROTOCOL) ...ttt 15-3
CONFIGURING THE NTP SERVER ADDRESS..........cccoviiiiiice. 15-3
ENABLING OR DISABLING THE AUTOMATIC TIME CORRECTION...15-4
MANUAL CLOCK CORRECTION ........ccooiiiiiicinieec e 15-4

TIMER ... ..15-4
CONFIGURING THE PROGRAMMABLE TIMER. ..15-5
TEMPORARILY DISABLING THE TIMER TASK .......cooviiiiiiiccicn 15-6

SLEEP TIMER.......ccoiiiiieee e e
CONFIGURING THE SLEEP TIMER .
DISABLING THE POWER-OFF BY THE SLEEP TIMER........................ 15-7

APO (AUTOMATIC POWER OFF).........cooeeiiiiirerinieeeieieee e 15-7

16 USEFUL FUNCTIONS

CONFIGURING THE POWER-ON MESSAGE ..............ccccooeiiiiinn. 16-1

CONFIGURING THE SCREEN SAVER.......... ....16-1
CONFIGURING THE SCREEN SAVER TYPE .......ccccoviiiiiiiiiiiiie 16-1

CONFIGURING THE SCREEN SAVER WAITTIME......................... 16-2

CONFIGURING THE TEXT STRING FOR THE SCREEN SAVER...16-2

TOUCHING THE SCREEN TO SELECT A FREQUENCY ................ 16-3
TOUCHING THE SCREEN........ccoiiiiiiiic e 16-3
CALIBRATING THE TOUCHSCREEN..........ccoociiiiiiiicce 16-3

RESET ... e e e 16-4

SELECTING THE OPERATING BAND FOR THE HI/SHIFT &) LO/

WIDTH CONTROLS........oooiiiieeeeeee e 16-4

CONFIGURING THE LENGTH OF TIME FOR KEY LONG PRESS.16-5

ADJUSTING THE BEEP VOLUME ..o, 16-5

MIXING THE BEEPS, ETC. TO THE RECEIVED AUDIO OUTPUT
FROM THE REAR PANEL ............ccoooiiiiiee
PF KEYS (PROGRAMMABLE FUNCTION KEYS)
ASSIGNING VARIOUS FUNCTIONS TO THE FRONT PANEL PF KEYS...16-6
ASSIGNING VARIOUS FUNCTIONS TO THE MICROPHONE PF KEYS...16-7
ASSIGNING VARIOUS FUNCTIONS TO THE EXTERNAL PF KEYS....16-7

PC CONTROL ...ttt 16-10
SELECTING THE BAUD RATE OF THE COM/USB (REAR PANEL) PORT..16-10
CONFIGURING THE USB KEYBOARD ..........c.cccocoviiiiiiiiiie 16-10
SELECTING THE LANGUAGE FOR THE USB KEYBOARD................ 16-10
CONFIGURING THE KEY REPEAT DELAY TIME
CONFIGURING THE KEYING SPEED ........ccocoviiiiiiiiiccceccceee
ENABLING USING USB KEYBOARD TO SEND A MESSAGE ........... 16-11
CAPTURING AND SAVING SCREEN IMAGES...............ccocvenene. 16-12
CONFIGURING THE NETWORK ..........coooiiiiiiiic
CONFIGURING THE IP NETWORK
CHECKING THE MAC ADDRESS..........ccooiiiiiiiiicceeec e
CONFIGURING THE NETWORK ADMINISTRATOR .........cccoviieine 16-14
CONFIGURING THE OUTPUT TO AN EXTERNAL METER.......... 16-15
SELECTING THE OUTPUT SIGNAL TYPE OF THE MAIN BAND FOR AN
EXTERNAL METER ... 16-15
SELECTING THE OUTPUT SIGNAL TYPE OF THE SUB BAND FOR AN
EXTERNAL METER ..ot 16-16
SETTING THE OUTPUT LEVEL OF AN EXTERNAL METER.............. 16-16

SELECTING THE OUTPUT SIGNAL OF AN EXTERNAL SPEAKER...16-17
DISPLAYING THE MAIN SCREEN CONTENTS ON AN EXTERNAL
MONITOR.......cooii s 16-18
CONFIGURING THE RESOLUTION OF THE EXTERNAL MONITOR ... 16-18
CONFIGURING THE 1/0 SIGNALS FOR THE OPTICAL DIGITAL

CONNECTOR........cotiiiiiiiee s 16-19
CONFIGURING THE INPUT AUDIO LEVEL........ccccoiiiiiiiiiiiiiee 16-19
CONFIGURING THE OUTPUT AUDIO LEVEL.........ccccoviiiiiiiiinne 16-19
SELECTING THE AUDIO OUTPUT FORMAT FROM THE OPTICAL OUT
CONNECTOR.......ooiiiiiii 16-19

CONFIGURING THE I/0 SIGNALS FOR THE ACC 2 CONNECTOR....16-20
CONFIGURING THE INPUT AUDIO LEVEL.......ccooiiiiiiiiiccceee 16-20
CONFIGURING THE OUTPUT AUDIO LEVEL.......cccccccuiviiiiiiiiieee 16-20

SELECTING THE AUDIO OUTPUT FORMAT FROM THE ACC 2 CONNECTOR. 16-20

Xl



TABLE OF CONTENTS

CONFIGURING THE 1/0 SIGNALS FOR THE USB CONNECTOR . 16-21

CONFIGURING THE INPUT AUDIO LEVEL.......cccoviiiiiiiiiiiccicee 16-21
CONFIGURING THE OUTPUT AUDIO LEVEL..........ccoviviiiiiicinne 16-21
SELECTING THE AUDIO OUTPUT FORMAT FROM THE USB CONNECTOR ... 16-21
CONFIGURING THE REF I/0 CONNECTOR............cccooveiiiiiene. 16-22
CONFIGURING A PERSONAL ROOFING FILTER (MAIN BAND
ONLY) ettt en 16-22
CONFIGURING THE PASSBAND WIDTH........ccociiiiiiiiiiiiiiccieee 16-22
CONFIGURING THE ATTENUATION ......ocoiiiiiiiincicec e 16-23

OPERATING THE TRANSCEIVER FOR A VOIP AMATEUR RADIO

STATION ... s
CHANGING THE CTCSS MUTE .........ccccvvveree

CONFIGURING THE SQL CONTROL SIGNAL ........cccccoeoveiiennne.
SELECTING THE MSQ/SSQ LOGIC........ccccoiuiiiiiiiiiiiicieceee
CONFIGURING THE MSQ/SSQ OUTPUT CONDITIONS
SWITCHING THE COM CONNECTOR PIN ARRANGEMENT............ 16-25

QUICK DATATRANSFER..........ocoiiiiiiiceeeeese e 16-26
TRANSFERRING THE OPERATING DATA TO THE SLAVE
TRANSCEIVER ..ot 16-26
RECEIVING THE OPERATING DATA FROM THE MASTER
TRANSCEIVER ...
INHIBITING TRANSMISSION........cocciiiiiiiiiiiiicc s

DX PACKETCLUSTERTUNE ..............
CONFIGURING THE TRANSCEIVER
RECEIVING DX PACKETCLUSTER DATA USING THE CONNECTED

TRANSCEIVER ...ttt 16-28

CONTROLLING EXTERNAL EQUIPMENT...........cccccoiiiiiiiiis 16-28
INHIBITING THE TRANSMISSION DURING BUSY (SQUELCH
OPENING) ...ttt 16-28
REVERSING THE PKS SIGNAL POLARITY .....ccoiiiiiiiiiicicicicies 16-29

CROSSBAND REPEATER.........cccoooiiiiieieieeee e 16-29
PREPARATION ..ot s 16-29
OPERATION .

SKY COMMAND SYSTEM Il.........coiiiiiiiiiiiieeeeeeeeeeee e 16-30
PREPARATION ..ot s 16-30
TS-990S + TH-D72A/E, TM-D710A/E OR TM-D700A (G)
(TRANSPORTER) CONFIGURATION............

CONTROLLING THE LINEAR AMPLIFIER

BAND ..ot 16-31
CONTROLLING THE LINEAR AMPLIFIER AT 50 MHzZ .........ccccvvvennee. 16-32

OPERATING THE TRANSCEIVER AS AN EXCITER OF THE

TRANSVERTER .......cooooiimimiiininiiiessieseece e 16-33
CONNECTING THE TRANSVERTER TO THE TRANSCEIVER .......... 16-33
TRANSMIT POWER REDUCTION WHILE THE TRANSVERTER IS
ENABLED ..o 16-33
DISPLAYING THE OPERATION FREQUENCY ON THE TRANSVERTER ....16-34
CONFIGURING THE FREQUENCY USING THE TRANSVERTER .....16-34

17 FIRMWARE UPDATING

ABOUT FIRMWARE UPDATING ........c.c.ccooorimmninnianeeenineenne. 17-1

UPDATING THE FIRMWARE..................... 171

VERIFYING THE FIRMWARE VERSION................... L1741

FIRMWARE UPDATING WITH A PC CONNECTED ........................ 17-2
PREPARATION........ooumeeiamnriesneessacessesesenes oo 17-2
YOUR OPERATION FOR THE TRANSCEIVER AND YOUR PC. 172

FIRMWARE UPDATING USING A USB FLASH DRIVE ....... ..17-3
PREPARATION ......oooumrmviamreamirnesiseessesesesssssesess s ..17-3
YOUR OPERATION FOR THE TRANSCEIVER AND YOUR PC............ 17-3

18 TROUBLESHOOTING

CALIBRATING THE INTERNAL REFERENCE FREQUENCY......... 18-1

CALIBRATION PROCEDURE .........oovviireeiireeieeneeesnneeenns

RESETTING ALL CONFIGURATIONS
REPLACING THE FUSE FOR AN EXTERNAL ANTENNA TUNER 18-2

HOW TO REPLACE THE FUSE.......c.ooiiieieccsee e 18-2
NOTICE CONCERNING INTERNAL BEAT ............... ..18-3
INTERNAL BEAT OCCURRED IN THE MAIN BAND .. ....18-3
INTERNAL BEAT OCCURRED INTHE SUBBAND..........cccocviiiiiinnee 18-3
OTHER COMBINATIONS ..ot 18-3
SPURIOUS SIGNAL ON THE BANDSCOPE (WATERFALL) ...18-3
THE LIST OF ERROR MESSAGES...........ccoooiiiiiiiiiiiiceee ....18-4
THE LIST OF WARNING MESSAGES.. ....18-6
TROUBLESHOOTING ........cooviiiiiiiieieeee e 18-7

Xl

SYMPTOMS ENCOUNTERED DURING RECEPTION AND

TRANSMISSION ..o 18-7
SYMPTOMS ENCOUNTERED IN ASSOCIATION WITH DATA
COMMUNICATIONS, PC AND NETWORK........cccoiiiiiiiiiiiieee 18-11

SYMPTOMS ENCOUNTERED DURING RECORDING AND PLAYING ..18-13

19 MISCELLANEOUS

PRIME OPTIONAL ACCESSORIES..............cccoooiiiiiiiiicies 19-1
DEDICATED APPLICATIONS...........coooiiiiiiiii e 19-1
PRODUCT SPECIFICATIONS ............cccooiiiinicccce 19-2




1INSTALLING AND CONNECTING THE TRANSCEIVER

PRECAUTIONS FOR INSTALLATION

To carry and install the transceiver requires two or more
persons. Due to the size and weight of the equipment,
installing the transceiver by yourself may cause you
personal injury and/or damage the transceiver.

Do not grasp the transceiver by the Tuning control, the
knobs or connectors on the front and rear panels. Doing
S0 may cause you personal injury and/or damage the
transceiver knobs and connectors.

ANTENNA INSTALLATION AND CONNECTION

An antenna system consists of an antenna, a coaxial
cable and a ground. With careful installation, a good
antenna system can result in optimal performance for the
transceiver.

Ensure that you are using a correctly tuned 50Q antenna
and that the coaxial cable and appropriate connectors
also have an impedance of 50Q). All connections must be
clean and tight.

After making the connection, match the impedance of the
coaxial cable and antenna until the SWR becomes 1.5:1
or less.

A high SWR results in a drop in the transmit power as well
as radio frequency interference to consumer products
such as broadcast radio and television.

If you are notified that the signal has been distorted,
the antenna system may not be efficiently radiating the
transceiver's power.

PRECAUTIONS

4 Transmission without connecting an antenna to the transceiver may
damage the transceiver. Prior to transmitting, connect an antenna
or a 50Q2 dummy load to the transceiver.

4 When using the transceiver as a base station, we recommend you
install an arrester so as to avoid fire, electric shock, damage and
injury.

¢ If the antenna SWR exceeds 1.5:1 or more, the protection circuit
activates in the transceiver. Ensure that the antenna SWR is 1.5:1
or lower.

¢ If the antenna dedicated for reception uses a semiconductor,
such as an active antenna, do not transmit with it nor activate the
antenna tuner. Doing so will supply power to the antenna system,
damaging the semiconductor circuits of the antenna.

CONNECTING AN AC POWER CABLE

Use the supplied AC power cable to plug to an AC
outlet with a protective grounding contact. Ensure that
the grounding lead from the AC plug has been properly

ANT 4 ANT 3 ANT 2 ANT 1
HF/50MHz ~ HF/50MHz  HF/50MHz  HF/50MHz

(M-type) (M-type) (M-type) (M-type) GND terminal

connected to the ground terminal before plugging the
AC plug into the outlet. Likewise, remove the ground
connection only after unplugging the AC plug. Failure to
do so may result in an electrical shock.

PRECAUTIONS

4 The AC power cable supplied with the K-type transceiver can only
be used for the supply voltage AC 120V. Do not use or modify the
supplied AC power cable with the UL plug for the supply voltage
AC 220V - AC 240V.

¢ The AC power cable with the CE plug and the AC power cable with

the BS plug are supplied with the E-type transceiver. Use one of
the supplied cables that can correctly be plugged to an AC outlet.

GROUND CONNECTION

To avoid dangers such as electric shock, a good ground
connection is necessary.

Bury one or more grounding rods or a large copper plate
in the ground and connect it to the GND terminal on the
rear panel of the transceiver using a thick conductive wire
or a well fitted copper band plate.

PRECAUTION

4 Do not use a gas pipe, an electrical conduit pipe, a plastic water
pipe, etc., for grounding. These items will not create a proper
ground and may cause an accident or fire.

LIGHTNING ARRESTER INSTALLATION

To avoid fire, electrification, damage, and injury by the
lightning strike, install the lightning surge protector.

If a lightning storm is in the area, disconnect the antenna
cable from the transceiver.

TRANSCEIVER TILT MECHANISM

The lift-up supplementary bases are on the front bases on
the bottom of the transceiver. To position the front panel
slightly toward the upper side, pull the supplementary
bases forward to the limit.

To use the front bases, be careful not to catch your fingers
when lifting up the front bases’ mechanism.

RXIN =

Rear Panel

AC Power Cable (Supplied)

1-1



1 INSTALLING AND CONNECTING THE TRANSCEIVER

TORQUE ADJUSTMENT FOR TUNING (M) CONTROL ACCESSORIES CONNECTIONS (FRONT

You can change the rotation torque of the Tuning (M) PANEL)
control as desired by pinching the ring at the back of
the dial, then rotating the dial. Clockwise increases the HEADPHONES (PHONES)
rotation torque and counterclockwise decreases it.
J— — The PHONES jack accepts 2-conductor (mono) or
e = = —— 1 3-conductor (stereo) headphones with an impedance of
_ E%% o0 4Q to 32Q) (standard is 8Q2) and a 6.3 mm (1/4") diameter
= e @| Pw
© asD O oo o While the headphones are plugged in, the audio line for
) E521E B[ oo o| theinternal speaker (or an optional external speaker) is
= O 5|  muted and the audio is heard through the headphones.
=. S:ém ?@? The following optional headphones can be used with this
- =0 =% )  transceiver:

Hold the ring securely, allowing you to rotate the knob. d HS'5 (monaural) ° HS'6 (monaural)

Note:
4 Headphones with a higher impedance also have a higher volume
level.

4 Refer to "BASIC OPERATIONS" for details of configuration for the
mixing balance to the headphones output and the left and right
reverse. {page 4-23}

-
Straight Key (Commercially available)

Headphones

(Optional or Commercially available)
f t Paddle (Commercially available)
{4
GND + 7
R — FRONT PANEL
KE I TS-990]

il il |

D

e
o

0
O
O
O

bt
GND dash dot

oo
< 00

0on
000
990 non
O
G000 4o
Qooo 0o

GND(STBY)

mMic @ @ GND(MIC)
USB Flash Drive and PTT @
USB Keyboard (Commercially @ NC
available) DOWN @
P @ ® 8V(10mA max)

Microphone Connector
(Viewed from the Front Panel Side)

Microphone
(Optional or Commercially available)



INSTALLING AND CONNECTING THE TRANSCEIVER 1

MICROPHONE (MIC)

The MIC jack accepts a microphone with an impedance of
250Q to 600Q.

Connect the microphone plug to the MIC socket on

the front panel and screw the retaining ring until the
microphone is securely tightened.

The following optional microphones can be used with this
transceiver:

e MC-43S
e MC-60A
e MC-90
e MC-47

The following microphones cannot be used with this
transceiver.

e MC-44
e MC-44DM
e MC-45
e MC-45DM
PADDLE (PADDLE)

For CW operation using the built-in electronic keyer,
connect a keyer to the PADDLE jack. The PADDLE jack
accepts a 3-conductor plug with a 6.3 mm (1/4") diameter.
The straight key can be connected to the PADDLE jack. In
this case, select "Straight Key" from Menu 5-00, "Paddle
Jack Configuration (Front)". {page 5-18}

Terminals

USB FLASH DRIVE/USB KEYBOARD (+<=)

You can connect any commercially available USB flash
drive or USB keyboard to the USB-A port.

Connect it securely to the «<+(USB-A) port.

Note:

4 Do not disconnect the USB flash drive from the transceiver while it
is in use, such as while reading or writing data. Additionally, do not
turn the main power switch (I/0) OFF. {page 12-1}

4 To avoid any damage to the data, you must remove the USB flash
drive after executing Safe Removal of USB Flash drive. {page 12-1}

4 Only a USB flash drive or a keyboard can be connected to the USB
connector.

EXTERNAL SPEAKERS (EXT.SP1/EXT.SP2, 8Q)

The transceiver is equipped with two independent
receivers. In general, audio from both receivers sounds
from the internal speaker. However, connecting an
external speaker allows you to separate the audio outputs.

On the rear panel, two jacks for external speakers are
available, allowing you to connect two external speakers.

An external speaker with an impedance of 4Q to 8Q
(standard is 8Q) can be connected using the 2-conductor
(mono) plug with a 3.5 mm (1/8") diameter.

If an external speaker is connected to EXT.SP1, no audio
sounds from the internal speaker.

If an external speaker is connected to EXT.SP2, the audio
sounds from both the external speaker and the internal
speaker.

Note:

¢ The EXT.SP1 and EXT.SP2 jacks with 8Q impedance are
dedicated for external speakers. Do not connect headphones to
these jacks. Doing so will result in a high audio volume level which
may cause an auditory disorder.

4 Audio to sound from an external speaker can be selected from the
menu. {page 16-17}

Audio Device with an Optical Digital I/O

’ External Speaker (Optional)

LU

LU Q o

Straight Key (Commercially available) — ~—
o Optical Digital Cable
(Connect one piece each for input
and output)
GND— 5
Paddle (Commercially available)
+ - 4@ ot
1
GND — 1
dash — L =
dot —

REAR PANEL

Sub Band Meter

Main Band Meter

) —
i

—~
| [
-

®3.5 mm stereo

Add a resistor as necessary

Meter (Commercially available)

(E type)
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1 INSTALLING AND CONNECTING THE TRANSCEIVER

KEY FOR CW (KEY)

For CW operation without using the built-in electronic
keyer, the plug from a electronic key, a straight key, a
external electronic keyer or a PC keyer can be connected.
The KEY jack accepts a 2-conductor (mono) plug with a
3.5 mm (1/8") diameter.

Shorting the center pin of the jack to its outer represents
“keydown”.

Depending on how you configure the menu, you can
connect a paddle to the KEY jack and use the internal
electronic keyer instead. {page 5-18}

Note:

¢ Refer to Chapter 5 "ASSISTING YOUR SMOOTH QSO" for the
details of the built-in electronic keyer. {page 5-18}

KEYPAD (KEYPAD)

You can connect a personalized (self-made) PF keypad to
the KEYPAD connector. {page 16-7}

CONNECTION TO AUDIO DEVICES WITH OPTICAL
DIGITAL INPUT TERMINAL

With a commercially available optical digital cable an
audio device can be connected to the transceiver.

Note:

¢ Connect the transceiver to the audio device using the commercially
available optical digital cable with the TOSLINK connector.

¢ If the transceiver is connected to the audio device, the transceiver
may not work correctly depending on the operating environment of
your PC. {page 18-11}

4 Turn the transceiver power ((D) and audio device OFF, then
connect the transceiver to the audio device.

¢ If you turn the transceiver power ((I)) ON while the audio signal
sourced from the transceiver is being recorded by the audio device,
the digital processing cannot be synchronized when you turn the
transceiver power ((B) ON next time; hence, the audii) device
cannot correctly record. Turn the transceiver power (O) after the
recording by the audio device has been stopped completely.

CONNECTION TO THE EXTERNAL DISPLAY UNIT

You can connect the transceiver to an external display
using the commercial available DVI cable. The ferrite

core is supplied with the transceiver (E-type only), and to
connect the transceiver with an external display, you must
attach the ferrite core to the DVI cable.

You can view the same contents using an external
display as those that are displayed on the main
screen. {page 16-18}

Note:
4 Use an external display with 800x600 or 848x480 resolution.

METER

Connect to a commercially available meter. {page 16-15}
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INSTALLING AND CONNECTING THE TRANSCEIVER 1

CONNECTIONTOAPC

The transceiver can be connected to a PC using a USB cable or an RS-232C straight-through cable.

Note:
4 Turn the transceiver and your PC OFF prior to connecting your PC to the transceiver using the cable.
¢ Use the commercial available USB cable or RS-232C straight-through (not “crossed”) cable.

¢ In principle, using the USB audio results in a delay. Additionally, audio interruptions may occur depending on the characteristics of your PC and
the status of the load. Use USB audio for communications where time lag is inconsequential or for recording received audio in the PC.

4 To control the transceiver via the USB connector using a PC, you need to install the virtual COM port driver onto the PC.

¢ To use the USB audio, the driver available in your PC as standard will be used. You can down load the ARUA-10 USB Audio Controller from the
KENWOOD web site.

]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
)

=5

To RS-232C Serial
Port

= 0 p====

=

USB cable @

USB (B) Connector

CONNECTION TO AN APPLICABLE TRANSCEIVER (QUICK DATA TRANSFER)

For data transfer, use an RS-232C cross-cable (female to female) to connect the transceiver COM connector to the
COM connector of the secondary transceiver. {page 16-26}

You can connect this transceiver to the following applicable transceivers:
*TS-990 series ¢ TS-590 series © TS-480 series © TS-2000 series © TS-570 series

RS-232C Cross Cable

TS-990S

. . (female)
Applicable Transceiver

===s0

Fododos

R"f:)\ =

@)
®

acc2

L



1 INSTALLING AND CONNECTING THE TRANSCEIVER

CONNECTION TO THE LINEAR AMPLIFIER

You can connect a linear amplifier to the REMOTE connector.

Prior to activating the linear amplifier, ensure that you have configured the linear amplifier

controls. {page 16-31} {page 16-32}

10 ms is the response time from when the transceiver changes from receive to transmit to when is actually transmitted.
In operation other than CW Full Break-in, changing the menu configuration extends the response time to 25 ms (45 ms
for SSB, FM and AM modes).

Note:
¢ TL-922 have been discontinued and is no longer available.

CONNECTION TO THE TL-922

e

TS-990S

. ®
[ e
HHHHHH

© ©

™ 154
RENPUT  RFOUTPUT Fuse  poensupry  Fuse | ®

[

s==r] | SyvsQ oo
%’ %} f_f L |

Vi I

Supplied 7-pin DIN Plug (Use a self-made connection cable using the 7-pin DIN =
plug supplied with the transceiver.)

-

S

CONTROL RELAY GND o
Allocate pin number 2 (COM) in the REMOTE connector to connect to RL CONT ©
the GND of the TL-922, and pin number 4 (MKE) to the RL CONT of the

TL-922. Additionally, connect pin number 6 (ALC) to the ALC OUT of the

TL-922.

Configure Advanced Menu 11 "Linear Amplifier Control (HF Band)" to
“Active High + Relay & TX Delay Control”.

ALCo

CONNECTING A TYPICAL LINEAR AMPLIFIER

To connect a commercially available linear amplifier to the transceiver, follow the instructions given in the illustration below.

Note:
¢ Use alinear amplifier that has the ALC output level in the range from -7V to -10V.
¢ Refer to the instruction manual supplied with the linear amplifier for connection to the linear amplifier.

[ 1 Mates with one of the ANT 1 to ANT 4
connectors.

TX
GND ALC  Control

< ®

(Use the self-made connection cable using the 7-pin DIN plug supplied
with the transceiver.)

[ o g
%\ Supplied 7-pin DIN Plug _L_

P Contents



INSTALLING AND CONNECTING THE TRANSCEIVER 1

TX/RX CONTROL

To connect a linear amplifier, configure to enable the control signal
state in Advanced Menu 11 "Linear Amplifier Control (HF Band)" and
Advanced Menu 12 "Linear Amplifier Control (50 MHz Band)", and make
the appropriate connections between the TX/RL control terminals of the
TS-990S and the linear amplifier.

REMOTE
BRK CONNECTOR {page 1-10}

(View from the rear panel)

Note:

4 The TX/RX control method may vary depending on the type of linear amplifier. Some linear amplifiers may enter TX mode when the control
terminal is switched to the ground line. For such a linear amplifier, allocate pin number 2 (COM) in the REMOTE connector to connect to the

GND terminal and pin number 4 (MKE) to the control terminal of the |

inear amplifier.

CONNECTION TO OTHER KENWOOD TRANSCE

The connection illustrated below allows packet cluster tuning
You can connect the TS-990S to a TM-D710A/E or RC-D7

232C cross-cable. If the RS-232C cross-cable has female
You can connect the transceiver to a TM-D700A/E using a

IVERS WITH A TNC TERMINAL

using a TH-D72A/E, TM-D710A/E, or TM-D700A/E. {page 16-27}
10 using an optional PG-5G and a commercially available RS-
plugs or male plugs, use a female to male conversion plug.
commercially available RS-232C cross-cable.

Note:
4 TM-D700A/E has been discontinued and is no longer available.

¢ Refer to the instruction manual supplied with the device with the built-in TNC for details of connection.

Con

TS-990S

9-pin D-Sub Connector (male)

— 9-pin D-Sub
'“‘ Connector
[——\h = (female)

9-nin D-Sub TM-D710A/E
b RC-D710 + TM-V71A/E

nector (female)

edodedois= =}
X

e

[

9-pin D-Sub Connector
(female)

.ﬂm
PG-5G

9-pin D-Sub Connector
O| (Soldered side)
@)

(female)

(

GND ©)

o5

2 RXD k2/ e

e 802 - S () B g

2.5 mm ($1/10") 3-pole Plug
TH-D72A/E
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1 INSTALLING AND CONNECTING THE TRANSCEIVER

CONNECTION TO AN EXTERNAL ANTENNA TUNER AT-300

The external antenna tuner AT-300, can be connected to the ANT1 connector and AT connector.

The AT-300 does not function if it is connected to a connector other than the ANT1 connector. The AT connector is
dedicated for AT-300. Other external antenna tuners cannot be controlled. If another external antenna tuner is connected

to the transceiver, use the TX tuning function. {page 9-14}

Note:
¢ Connect the AT-300 to the transceiver after the main power (I/O) shuts down.
4 The AT-300 cannot be used in the 50 MHz band. The antenna for the 50 MHz band must be connected to an antenna connector other than

antenna connector 1 (ANT1).
4 Connecting the AT-300 to the AT connector using the ANT 1 results in the signal bypassing the internal antenna tuner (through).

4 If you connect the AT-300 to the AT terminal, the transmit power will be limited to 100 W. (Depending on the specifications for AT-300)
4 The AT-300 has been discontinued and is no longer available.

é ANT 1 connector
TS-990S

CONNECTION TO ATNC, MCP, ETC.
For packet communications, use an external TNC (terminal node controller) or MCP (multi-mode communication
processor) terminal, or the sound capability in a PC. For digital communications such as RTTY, PSK and SSTV, use the
ACC2 connector on the rear panel of the transceiver.

e Use a cable with a 13-pin DIN plug to connect the transceiver to an external device such as a TNC, MCP or a PC having sound

capability.
¢ To connect the PC to a TNC or MCP, use a commercially available RS-232C cable.

Note:
¢ To avoid any noise interference, keep the distance between the transceiver and a PC as great as possible.

¢ The external device can be connected to the ACC 2 connector with the self-made cable.

a
Or=

© ©°

Power Supply =
Unlt for TNC KEY C2  REMOTE  METER L — N B - 1T O R
and MCP i )

TS-990S

TNC/ MCP
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CONNECTING TO YOUR LAN

To connect the transceiver to your LAN so as to automatically correct the clock or to operate with KNS (KENWOOD
NETWORK COMMAND SYSTEM), use an Ethernet cable (straight type) as shown in the illustration below.

{page 15-3} {page 16-12}

Note:
4 Use a commercially available Ethernet cable.

Internet Rad|o Control Program ARCP-990

Broadband Rou

PC2
Radio Host Program
ARHP-990

Service Provider and Carrier

Ethernet Cable
(Straight Type)
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TERMINAL DESCRIPTIONS

COM CONNECTOR
Pin No. Pin Name Function Input/Output

1 NC No connection —
2 RXD Sends the serial data to a PC. o}
3 TXD Receives the serial data from a PC. |
4 NC No connection —
5 GND Ground —
6 NC No connection —

Sends from a PC to the transceiver. If the PC cannot accept serial data, the PC sends the "L" state
7 RTS ; . . . ) |

signal to disable the transceiver from sending serial data.
8 cTS Sends from the transceiver to a PC. If the transceiver cannot accept serial data, the transceiver sends o

an "L" state signal to disable the PC from sending serial data.
9 NC No connection —

REMOTE
L
E—0)
REMOTE CONNECTOR
Pin No. Pin Name Function Input/Output
1 SPO Speaker output (0]
2 COM Common terminal of the linear amplifier control relay I/0
3 ss PTT Input |
* Shorting the SS terminal to Ground starts transmission.
The make terminal of the linear amplifier control relay

4 MKE * Advanced Menu 11 “Linear Amplifier Control (HF Band)” and Advanced Menu 12 “Linear /o

Amplifier Control (50 MHz Band)” enable the MKE terminal to short to the common terminal
during TX. {page 16-31} {page 16-32}
The break terminal of the linear amplifier control relay
5 BRK * Shorts to the common terminal when the MKE terminal is not shorted to the common /0
terminal. {page 16-31} {page 16-32}

6 ALC ALC input from the linear amplifier

Linear amplifier control output

* Advanced Menu 11 “Linear Amplifier Control (HF Band)” and Advanced Menu 12 “Linear
Amplifier Control (50 MHz Band)” enable to configure the status during TX.
Active High : During TX, outputs 12V DC. (10mA max.)
Active Low : During TX, becomes “Low” level. (Shorted to GND) During RX, becomes “High” level
when an external bias voltage is fed. (+15V DC 10mA max.) {page 16-31} {page 16-32}




INSTALLING AND CONNECTING THE TRANSCEIVER 1

ACC 2
W =2 @
Q) Z =01
® Y0
o*s!a'e
@ ®
ACC2 CONNECTOR
Pin No. Pin Name Function Input/Output
Audio Output for the Sub Band Audio
Sends the audio signal to external devices, such as TNC, MCP and PC.
* The audio output level cannot be changed with the AF control on the front panel.
1 SANO * Audio output level can be changed in Menu 7-11, "Sub Band Audio Output Level (ACC 2)". (6]
0 Vp-p audio signal is transferred with “0” configured for the audio output level, 0.5 Vp-p audio signal
is transferred with “50” as the default, and 1 Vp-p audio signal is transferred with “100” configured.
(Output Impedance: 10kQ)
5 RTTY RTTY (FSK keying terminal) |
» The keying polarity can be changed in Menu 2-07, "FSK Keying Polarity".
Audio Output for the Man Band Audio
Sends the audio signal to external devices, such as TNC, MCP and PC.
* The audio output level cannot be changed with the AF control on the front panel.
3 MANO * Audio output level can be changed in Menu 7-10, "Main Band Audio Output Level (ACC 2)". (6]
0 Vp-p audio signal is transferred with “0” configured for the audio output level, 0.5 Vp-p audio signal
is transferred with “50” as the default, and 1 Vp-p audio signal is transferred with “100” configured.
(Output Impedance: 10kQ)
4 GND Ground —
Sends the main band squelch control signal.
* Connects to the squelch input terminal of the TNC or MCP, or the interface terminal for connection to
5 MSQ aPC. o}
* Open Squelch: Low impedance
* Tight Squelch: High impedance
6 MMET Sends the main band meter levels. o}
7 SSQ Sends the sub band squelch control signal. —
8 GND Ground —
PTT Input for data communication (DATA SEND)
* Connecting to the PTT output interface for the TNC, MCP and PC connection
9 PKS * Shorting the PKS pin to Ground starts the transmission.
 During transmission using the PKS pin, mutes the unnecessary modulation input signal. INPUT
LINES FOR TRANSMIT AUDIO {page 5-11}
Sends the sub band meter levels.
10 SMET Type of output signal and its output level can be selected from Advanced Menus 1, "Indication Signal O
Type (Main Band)", and 3, "Output Level (Sub Band)".
Audio input for data communication
» Connects to the audio output of the TNC, MCP, PC (or the interface for connection to a PC).
* The audio input level cannot be changed with the MIC control on the front panel.
11 ANI ¢ Audio input level can be changed in Menu 7-06, "ACC2: Audio input Level".
If “0” is configured, the transceiver transmits nearly without modulation. With the default of “50”,
the transceiver transmits with standard modulation by 10 mVrms input. If “100” is configured, the
transceiver transmits with standard modulation by 1 mVrms input. (Input Impedance: 10kQ)
12 GND Ground —
PTT Input
¢ Has the same function the SS terminal assigned to 2nd pin of MIC connector on the front panel and
3rd pin of REMOTE connector on the rear panel.
13 SS * The same behavior as when [SEND] on the front panel is pressed
» Shorting the SS terminal to Ground starts the transmission.
* During transmission using the SS pin, mutes the unnecessary modulation input signal. INPUT LINES
FOR TRANSMIT AUDIO {page 5-11}
1-11
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AT
[@@@j

EXT.AT CONNECTOR

Pin No. Pin Name Function Input/Output
1 GND Ground —
2 TT EXT.AT control (TTI/TTO) I/0
3 GND Ground —
4 NC No connection —
5 TS EXT.AT control (TSI/TSO) I/0
6 14S 13.8V DC source for EXT.AT O

MIC
®
=

MIC CONNECTOR

Pin No. Pin Name Function Input/Output
1 MIC Signal input from the microphone |
2 SS Microphone standby (PTT) control |
3 MD Microphone Down control |
4 MU Microphone Up control |
5 8A Provides DC 8 V to the microphone. O
6 NC No connection —
7 MSG Microphone Ground —
8 MCG Ground —

1-12




2 PANEL DESCRIPTION

FRONTPANEL &

\

MAIN BUSY / TX SUB BUSY / TX
—

1&

[k

TNMER

!
:
H

2 ol

o [»[lEl m
-

# U...g

1]

o

PADDLE

©

S e

MIC--VOX| AN PROC IN -®-PROC OUT PWR-®- CAR KEY SPEED -9~
1, 1 1, 1,

@
o

bt A A A A A A A

:m :‘ —E F1 F2 F3 Fa F5 F6 F7 sci
j rino
o Vo |

DELAY  CW PITCH-®- MONITOR

a0 a

@ Power Switch: [(D](POWER)
Press to turn the transceiver power ((')) ON or
OFF. {page 4-1}
II@II LED
Lights green when the transceiver power ((')) is ON.

Lights orange when the transceiver turns power ((!)) is OFF.
Blinks orange when the transceiver power is turning OFF.

Note:

¢ While the main power switch (I/O) on the rear panel is pressed
down to the "O" position, the traniceiver power (D) cannot be
turned ON even with a press of [O]. {page 4-1}

¢ Pressing the main power switch (I/O) while the "(l)" LED is blinking
may cause the transceiver to malfunction.

@ Timer key: [TIMER/SET]
Press to toggle the timed task by a timer or programmable
timer between active and inactive. {page 15-4}

Press and hold to open or close the Timer

screen. {page 15-4}

"TIMER" LED

Lights green while the timer is counting down.

Blinks green while the timed task by a timer is about to begin.

® Programmable Function A key: [PF A]
Press to activate the function assigned to [PF A]. The default
is "VOICE 2". {page 14-1}

@ Send key: [SEND]
Press to toggle the operating state between TX and RX.
A key press places the transceiver into the TX state, and
the next key press places the transceiver into the RX
state. {page 4-17}

® Antenna Tuning key: [AT/TUNE]
Press to toggle the internal antenna tuner between active and
inactive. {page 4-21}

Press and hold to begin tuning the internal antenna
tuner. {page 4-21}

"AT" LED

Lights green while the antenna tuner is active. Blinks green
during tuning.

® PHONES jack
Connect a set of headphones(4 to 32Q). {page 1-2}

@ PADDLE jack
Connect a paddle for CW operation. {page 1-3}

«<-(USB-A) connector
You can connect any commercially available
USB flash drive or USB keyboard to the USB-A
ports. {page 1-3}, {page 12-1}
It is possible to connect to USB hub.

©® MIC connector
Connect a microphone(250 to 600Q). {page 1-3}

Escape key: [ESC]
Press to close the displayed screen.

@ PF 1 to PF 7 keys: [PF 1] to [PF 7] with Key Guide on
the bottom of Main Screen
Press to activate or select the function specified with a key
guide on the bottom of the main screen.

@ Scope key: [SCP]

Press to open the Bandscope screen on the main screen.

With the Bandscope screen open, press to cycles through
the Bandscope screen, the Bandscope with Waterfall
screen and no scope screen. {page 7-1}

@ Mode keys
LSB/USB key: [LSB/USB]
Press to toggle between LSB mode and USB
mode. {page 4-10}
CW/CW-R key: [CW/CW-R]
Press to toggle the side band between CW and CW-
R. {page 4-10}
FSK/PSK/REV key: [FSK/PSK/REV]

Press to toggle between FSK mode and PSK
mode. {page 4-10}

Press and hold to toggle the side band between normal and
reverse (FSK and FSK-R or PSK and PSK-R). {page 4-10}
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FM/AM/FM-N key: [FM/AM/FM-N]
Press to toggle between FM mode and AM mode.

Press and hold to toggle FM mode between narrow (FM-N)
and wide (FM).

* Narrow: FM-N ¢ Wide: FM

Using Narrow FM reduces the IF filter bandwidth during
RX, allowing you more accurate selection. During TX, the
shift frequency is narrowed and the occupied bandwidth
decreases. {page 4-10}

Data key: [DATA/SEL]

Press to cycle the DATA mode through Data Off, 1, 2 and
3. {page 4-10}

Press and hold to open or close the Modulation Source
screen. {page 5-11}

Dimmer key: [DIM/SEL]
Press to change the display brightness. {page 4-6}

Press and hold to open or close the Dimmer
screen. {page 4-6}

@® MIC <@~ VOX GAIN control
MIC control: Adjusts the microphone gain
level. {page 4-17} {page 5-14} {page 5-28}
VOX GAIN control: Adjusts the VOX gain level of the
microphone. {page 9-4}

VOX key: [VOX/SEL]
Press to toggle VOX of a microphone or semi break-in
between active and inactive. {page 9-2}

Press and hold to open or close the VOX screen. {page 9-3}
"VOX" LED

Lights green while the VOX of the microphone or semi break-
in is active,

@ Speech Processor Input <@~ Speech Processor
Output controls
PROC IN control: Rotate to adjust the input level to the
speech processor. {page 9-6}

PROC OUT control: Rotate to adjust the output level from the
speech processor. {page 9-7}

Speech Processor key: [PROC/SEL]
2-2

Press to toggle the Speech Processor between active and
inactive. {page 9-6}

Press and hold to open or close the Speech Processor
screen. {page 9-7}

"Speech Processor" LED

Lights green while the Speech Processor is active.

Power <@~ Carrier controls
TX POWER control: Rotate to adjust the transmit
power. {page 4-17}

CAR control: Rotate to adjust the carrier level for use in CW,
FSK, PSK, or AM mode. {page 5-13}

@ Full Break-in key: [FBK]
Press to toggle the Full Break-in function between active and
inactive. {page 5-15}
"FBK" LED
Lights green while Full Break-in is active.

@ KEY SPEED -®- DELAY controls
KEY SPEED control: Rotate to adjust the keying
speed. {page 5-19}
DELAY control: Rotate to adjust the delay time for the semi
break-in function. {page 5-15}

Monitor key: [MONI
2 Press to tog)éle[ theT

inactive. {page 9-5}

monitor between active and

"MONI" LED
Lights green while the TX monitor is active. {page 9-5}

@ CW PITCH <@~ MONITOR controls
CW PITCH control: Rotate to adjust the CW pitch
frequency. {page 5-16}

MONITOR control: Rotate to adjust the transmit monitor and
sidetone levels. {page 9-5} {page 5-16}

RX (Main band) key: [RX] (M)
Press to finish reception on two frequencies. {page 5-3}
"RX" (Main band) LED
Lights green when the transceiver power ((')) is

ON. {page 5-1}
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@ TX (Main band) key: [TX] (M)
Press to switch Split mode to Simplex mode. {page 5-1}
"TX" (Main band) LED
Lights green while in Simplex mode. {page 5-1}

@ Main to Sub key: [M»S]
Press to copy the main band frequency and mode
configuration data to the sub band. {page 5-1}

@ Tuning (M) control
Rotate to select transmit and receive frequencies for
the selected band. Rotating it clockwise increments the
frequency and rotating it counterclockwise decrements the
frequency. The rotation torque for the Tuning control can be
adjusted.

Sub-screen
A 3.5" Color TFT LCD. {page 2-15}

@ Function keys: [x.x.x] (F) with Key Guide on the right
side of Main Screen
Press to activate or select the function specified with a key
guide on the right side of the main screen.

Main Screen
A 7" Color TFT LCD. {page 2-12}

@) MAIN BUSY/TX LED
Lights red during transmit using the main band. Lights green
while the main band squelch is open.

@ SPLIT LED
Lights yellow while in the Split mode. Blinks yellow while the
split frequency is being entered.

@ Main Band and Sub band key: [M/S]
Press to toggle the frequency and operating mode between
main band and sub band. {page {page 5-36}}

SUB BUSY/TX LED
Lights red during transmit using the sub band. Lights green
while the sub band squelch is open.

@ RX (Sub band) key: [RX] (S)
Press to toggle reception on the sub band between active

> conens | T3

and inactive. {page 5-3}
"RX" (Sub band) LED
Lights green while the sub band is in receive mode.

TX (Sub band) key: [TX] (S)
Press while in Simplex mode to switch the operating
mode to Split mode. Press again to reverts to Simplex
mode. {page 5-1}
Press and hold to enable the configuration for split frequency
operation. {page 5-1}
"TX" (Sub band) LED
Lights green while the transceiver is placed in Split operation.

@) TX Frequency Set key: [TF-SET]
Press down to receive using the transmit
frequency. {page 5-2}

CW Auto Tune (Main Band) key: [CW T.] (M)
Press to activate CW auto tuning for the main
band. {page 5-17}

Fine Tuning (Main Band) key: [FINE] (M)
Press to toggle Fine tuning for the main band between active
and inactive. {page 4-14}

Voice (Main Band) key: [VOICE] (M)
Press to activate the function assigned to [VOICE] (M). The
default is "VOICE 1" for the main band. {page 14-3}

Lock (Main Band) key: [LOCK] (M)
Press to toggle the main band frequency lock between active
and inactive. {page 4-16}
"LOCK" (Main) LED

Lights orange while the frequency lock for the main band is
active. {page 4-16}

Filter (Main Band) key: [FIL/SEL] (M)
Press to cycle the receive filter for the main band through
Filter A, Filter B and Filter C. {page 6-2}

Press and hold to open or close the Receive Filter
screen. {page 6-3}

2-3
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Tuning (S) control

Rotate to select the transmit and receive frequencies for the
sub band. Rotate it clockwise increments the frequency and
rotate it counterclockwise decrements the frequency.

CW Auto Tune key for Sub band: [CW T.] (S)
Press to activate CW auto tuning for the sub
band. {page 5-17}

Fine Tuning (Sub band) key: [FINE] (S)
Press to toggle the fine tuning for the sub band between
active and inactive. {page 4-14}

Voice (Sub band) key: [VOICE] (S)
Press to activate the function assigned to [VOICE] (S). The
default is "VOICE 1" for the sub band. {page 14-3}

Lock (Sub band) key: [LOCK] (S)

Press to toggle the sub band frequency lock between active
and inactive. {page 4-16}

"LOCK" (Sub) LED

Lights orange while the frequency lock for the sub band is
active. {page 4-16}

Receive Filter (Sub band) key: [FIL/SEL] (S)

Press to cycle the receive filter for the sub band through Filter
A, Filter B and Filter C. {page 6-2}

Press and hold to open or close the Receive Filter

screen. {page 6-3}

Main Band access key: [<MAIN]

Press to switch the current operating band to the main
band. This key also shifts the cursor to the left while the
configuration screen is open. {page 4-7}

"Main band" LED

Lights green while the main band is the current operating
band.

Down key: [DOWN]
Press to decrease the frequency in steps of 1 MHz. Hold the
key down to continuously decrease the frequency. While a
configuration screen is open, press to execute the key task
which varies depending on the configuration screen. For
example, press to decrease or continuously decrease the
parameter in the proper step size. {page 4-14}

6 Up key: [Up]
Press to increase the frequency in steps of 1 MHz. Hold the
key down to continuously increase the frequency. While a
configuration screen is open, press to execute the key task
which varies depending on the configuration screen. For
example, press to increase or continuously increase the
parameter in the proper step size. {page 4-14}

@ Sub Band access key: [SUB>]
Press to switch the current operating band to the sub
band. This key also shifts the cursor to the left while the
configuration screen is open. {page 4-7}
"Sub band" LED

Lights green while the sub band is the current operating
band.

®3 Noise Blanker 1 (Sub band) key: [NB1/SEL] (S)

Press to toggle the Noise Blanker 1 for the sub band between

active and inactive. {page 6-9}

Press and hold to open or close the Noise Blanker 1 (Sub
Band) screen. {page 6-10}

Audio Peak Filter (Main band) key: [APF/SEL] (M)
Press to toggle the Audio Peak Filter for the main band
between active and inactive. {page 6-7}, {page 6-8}

Press to open the Audio Peak Filter screen for the main
band. {page 6-8}
"APF" (Main band) LED

Lights green while Audio Peak Filter for the main band is
active. {page 6-7}, {page 6-8}

G5 AF ~®~ RF (M) control
AF (M) control: Rotate to adjust the AF level for the main
band.

RF (M) control: Rotate to adjust the RF level for the main
band.

@6 Mute key for Main band received audio: [MUTE] (M)
Press to toggle the mute for the received audio of the main
band between On and Off. {page 4-7}

"Mute" (Main band) LED

Lights orange while the audio line for the main band is being
muted.

@) Noise Reduction 1 (Sub band) key: [NR1/SEL] (S)
Press to toggle the Noise Reduction 1 for the sub band
between active and inactive. {page 6-13}

Press and hold to open or close the Noise Reduction 1
(Sub Band) screen.

{page 6-14}

Audio Peak Filter (Sub Band) key: [APF/SEL] (S)
Press to toggle the Audio Peak Filter for the sub band
between active and inactive. {page 6-7}, {page 6-8}

Press to open the Audio Peak Filter screen for the main
band.

P Contents
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"APF" (Sub band) LED

Lights green while Audio Peak Filter for the sub band is
active. {page 6-7}, {page 6-8}

AF “®RF (S) control
AF (S) control: Rotate to adjust the AF level for the sub band.

RF (R) control: Rotate to adjust the RF level for the sub band.

Mute key for Sub band received audio: [MUTE] (S)
Press to toggle the mute for the received audio of the sub
band between On and Off. {page 4-7}

"Mute" (Sub band) LED

Lights orange while the audio line for the sub band is being
muted.

Noise Reduction 2 (Sub band) key: [NR2/SEL] (S)
Press to toggle the Noise Reduction 2 for the sub band
between active and inactive. {page 6-13}

Press and hold to open or close the Noise Reduction 2
(Sub Band) screen. {page 6-14}

Noise Blanker 2 (Sub band) key: [NB2/SEL] (S)
Press to toggle the Noise Blanker 2 for the sub band between
active and inactive. {page 6-9}

Press and hold to open or close the Noise Blanker 2 (Sub
Band) screen. {page 6-10}

AGC OFF key for Sub band: [AGC OFF] (S)
Press to toggle the Automatic Gain Control (AGC) for the sub
band between active and inactive. {page 5-5}

AGC key for Sub band: [AGC/SEL] (S)
Press to cycle the speed of the Automatic Gain Control
(AGC) for the sub band through Fast, Medium and
Slow. {page 5-4}
Press and hold to open or close the AGC screen for the sub
band. {page 5-4}

AGC OFF key for Main band: [AGC OFF] (M)
Press to toggle the Automatic Gain Control (AGC) for the
main band between active and inactive. {page 5-5}

AGC key for Main band: [AGC/SEL] (M)
Press to cycle the speed of the Automatic Gain Control
(AGC) for the main band through Fast, Medium and
Slow. {page 5-4}
Press and hold to open or close the AGC screen for the main
band. {page 5-4}

2-5
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6 Notch Filter (Main band) key: [NCH/SEL] (M)
Press to toggle the Manual Notch Filter for the main band
between active and inactive. {page 6-10}

Press and hold to toggle the bandwidth for the manual
notch filter for the main band between narrow and

wide. {page 6-11}

"NCH" (Main band) LED

Lights green while the manual notch for the main band is
active. {page 6-10}

Automatic Notch Filter (Main band) key: [A.NCH/SEL]
(M)
Press to toggle the Auto Notch Filter between active and
inactive. {page 6-11}
Press and hold to open or close the Auto Notch Filter
screen. {page 6-11}

"A.NCH" (Main band) LED

Lights green while the auto notch filter for the main band is
active. {page 6-11}

Band Elimination Filter (Main band) key: [BEF/SEL]
(M)
Press to toggle the Band Elimination Filter for the main band
between active and inactive. {page 6-12}
Press and hold to open the Band Elimination Filter screen for
the main band. {page 6-12}
"BEF" (Main band) LED

Lights green while the Band Elimination Filter for the main
band is active.

Beat Cancel (Main band) key: [BC] (M)
Press to cycle the Beat Cancel for the main band through
Beat Cancel 1, Beat Cancel 2 and Off. {page 6-14}

@ Noise Blanker 1 (Main band) key: [NB1] (M)
Press to toggle the Noise Blanker 1 for the main band
between active and inactive. {page 6-9}

2-6

@ Noise Blanker 2 (Main band) key: [NB2] (M)
Press to toggle the Noise Blanker 2 for the main band
between active and inactive. {page 6-9}

@ Noise Reduction 1 (Main band) key: [NR1] (M)
Press to toggle the Noise Reduction 1 for the main band
between active and inactive. {page 6-13}

Noise Reduction 2 (Main band) key: [NR2] (M)
Press to toggle the Noise Reduction 2 for the main band
between active and inactive. {page 6-13}

@ NR1-®~NR2 (M) controls
NR1 control: Rotate to adjust the level of Noise Reduction 1
for the main band. {page 6-14}

NR2 control: Rotate to adjust the level of Noise Reduction 2
for the main band. {page 6-14}

NB1 ~@-~ NB2 (M) controls
NB1 control: Rotate to adjust the Noise Blanker 1 level for the
main band. {page 6-9}

NB2 control: Rotate to adjust the Noise Blanker 2 level for the
main band. {page 6-9}

@ Clear key: [CL]
Press to clear the RIT and XIT frequencies. {page 5-13}

RIT/XIT control
Rotate to precisely tune the receive and transmit
frequencies. {page 5-13}

The RIT frequency adjusted while "RIT" LED lights green will
be activated, and the XIT frequency adjusted while "XIT" LED
lights green will be activated.

XIT key: [XIT]
Press to toggle the XIT between ON and OFF. {page 5-13}

"XIT" LED
Lights green while the XIT is active. {page 5-13}

RIT key: [RIT]
Press to toggle the XIT between ON and OFF. {page 5-13}

"RIT" LED
Lights green while the RIT is active. {page 5-13}

Transverter key: [XVTR]
Press to toggle the Transverter between active and
inactive. {page 16-33}

TX Drive Output key: [DRV]
Press to toggle the TX Drive Output between active and
inactive. {page 4-21}
"DRV" LED
Lights green while the TX Drive Output is active.

Receive Antenna key: [RX ANT]
Press to toggle the input and output of the receive antenna
between active and inactive. {page 4-21}
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Memory keys
[M/V] key
Press to toggle between Memory Channel mode and VFO
mode. {page 10-4}

Press and hold to switch between Dual Memory Channel
mode and VFO mode. {page 10-4}

[M.IN] key

Press to open the Memory Channel List

screen. {page 10-7}

[M» V] key

The operating mode configured for the Memory Channel will
be copied to the VFO. {page 10-6}

Recorder keys
[REC] key

Press to start normal recording. Press while recording to
pause the recording. {page 13-4} {page 13-5}

Press and hold to start constant recording. Depending on the
configuration, the constant recorder function will retain the
last 30 seconds audio. {page 13-6}

"REC" LED

Lights red while recording.

[STOP] key

Press to stop recording or playback.
[PLAY] key

Press to play back the latest audio file recorded. Press this
key during playback to pause. {page 13-6} {page 13-2}

[S.DISP/SEL] key
Press to change the display contents for the sub
screen. {page 4-4}

Press and hold to switch between the standard display mode
and the expanded display mode. {page 4-4}

Quick Memory keys

[MR] key

Press to toggle the Quick Memory mode between active and
inactive. {page 10-8}

Press and hold to clear all the operating data stored in Quick
Memory Channels. {page 10-9}

[M.IN] key
Press to save data in Quick Memory Channels. {page 10-8}

[MENU] key

Press to open the Menu screen. Press again while the Menu
screen is open to close the Menu screen. {page 3-1}

@9 DSP Equalizer keys

[RXEQ/SEL] key

Press to toggle the RX DSP equalizer between active and
inactive. {page 5-6}

Press and hold to open or close the RX Equalizer
screen. {page 5-6}

[TXEQ/SEL] key

Press to toggle the TX DSP equalizer between active and
inactive. {page 9-9}

Press and hold to open or close the TX Equalizer

screen. {page 9-10}

Programmable Function B key: [PF B]

Press to activate the function assigned to [PF B]. The default
is "VOICE 3". {page 14-10}

HI/SHIFT @~ LO/WIDTH controls

HI/SHIFT control

High Cut/Low Cut mode: Rotate to adjust the high cut
frequency. {page 6-4}

Shift/Width Mode: Rotate to adjust the shift
frequency. {page 6-5}
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LO/WIDTH control

High Cut/Low Cut mode: Rotate to adjust the low cut
frequency. {page 6-4}

Shift/Width mode: Rotate to adjust the

bandwidth. {page 6-5}

"SUB" LED (HI/SHIFT LO/WIDTH controls)

Lights orange while the frequency can be changed using the
HI/SHIFT and LO/WIDTH controls. {page 4-7}

Notch Filter (Sub band) key: [NCH/SEL] (S)
Press to toggle the Manual Notch Filter for the sub band
between active and inactive. {page 6-10}
Press and hold to toggle the Manual Notch Filter bandwidth
for the sub band between normal and wide. {page 6-10}

"NCH" (Sub band) LED

Lights green while the manual notch for the sub band is
active. {page 6-11}

Automatic Notch Filter (Sub band) key: [A.NCH/SEL]
(S)
Press to toggle the Auto Notch Filter between active and
inactive.
Press and hold to open or close the Auto Notch Filter screen
for the sub band. {page 6-11}

"A.NCH" (Sub band) LED

Lights green while the Automatic Notch Filter for the sub
band is active.

Band Elimination Filter key: [BEF/SEL] (S)
Press to toggle the Band Elimination Filter for the sub band
between active and inactive. {page 6-12}

Press and hold to open or close the Band Elimination Filter
screen for the sub band. {page 6-12}

"BEF" (Sub band) LED

Lights green while the Band Elimination Filter for the sub
band is active.

[BCI(S)
Press to cycle the Beat Cancel for the sub band through Beat
Cancel 1, Beat Cancel 2 and Off. {page 6-14}

NOTCH ~®~ SQL (S) control
NOTCH (S) control: Rotate to adjust the notch frequency
while the manual notch filter is active. Rotate to adjust
the center frequency while the band elimination filter is
active. {page 6-10}
SQL (S) control: Rotate to adjust the squelch level for the sub
band. {page 4-8}

@ NOTCH =@~ SQL (M) control
NOTCH (M) control: Rotate to adjust the notch frequency
while the manual notch filter for the main band is active.
Rotate to adjust the center frequency while the band
elimination filter is active. {page 6-10}

SQL (M) control: Rotate to adjust the squelch level for the
main band. {page 4-8}

MULTI/CH control

Rotate to increment or decrement the frequency step while in
VFO mode. {page 4-13}

Rotate to increment or decrement the channel number
while in Memory Channel mode or Quick Memory Channel
mode. {page 10-5}

Rotate to show the next or previous parameter while the
menu or a configuration screen appears.

"Multi/Channel" LED

Lights orange when changing the channel number, or when
the configuration item or parameter other than the frequency
is changed.

Tracking key: [TRACKING]

Press to toggle frequency tracking between active and
inactive. {page 5-3}

"TRACKING" LED
Lights green while frequency tracking is active. {page 5-3}

Numeric and Band Selection Keypad

[ENT] key

Press to enter an operating frequency using the keypad
(numeric mode). After entering the frequency, press again to
apply the new frequency.

[0 (50)] to [9 (28)]
Press (in numeric mode) to enter a number. Press to enter a

number for the shift frequency while in split mode. Press, as
the band selection key, to select the frequency band.

[GEN1]
Press to select General Coverage Band 1.

[GEN2]
Press to select General Coverage Band 2.

[CLR]
Press to discard an entered value.



PANEL DESCRIPTION 2

REAR PANEL

SES)

@

@

[ A\
ANT — — —— =
[C— — — — OLIOM € Iy(cec--
.o . . —_— Qs = © lISe=ll ()0
oo o o - ey
[ P e— R e i o
@ L&l a a [ — R s s REF /0 (10MHz) AT KEYPAD com
O O O O e ACIN
————— ey ——
[ P — e ] — — —, — —|
[ R s s s — — )
cC—— c— c—> —> ——> GND = ] | ! 6
DS D D D e e e e o — — —||nm 1|0
o o o o o o o o o — — —
o Co o o o o o — — —
— —_— — —
— — —— — o |
[C— — — e— — e— ] e— c—1 — o ——
[e— —  — ] — ] — ] e— — c— — — — —
— — e —— — [ — — —— e— e—
— s [ — — e— e— e—1
o C o o o o o o o o 8
o o o D o o e e o — e e e /e —
s i e R — s S s s s [ s S s Y e s
— e e —
o o o o o — —
— > —> — OPTICAL EXT.SP
REMOTE METER DRV IN ouT sP2  SP1 @
o O aﬂ@m
= o
)
DISPLAV @
® [ﬁ] \9\ @
\ >

|
®

@ ® @

|

® & ® @ O

(D ANT 1 to ANT 4 (Antenna 1 to Antenna 4) connectors

For use with 50Q antenna. These SO-239 / M-type
coaxial connectors can connect a maximum of four
antennas. {page 4-20}

Refer to the antenna systems conceptual drawing shown
below:

—ANT— RXOUT RXIN
1 2 3 4
VYVYVYV
MAIN
Antenna Selector for the Main Band MAIN RX ANT BAND
OFF RECEIVER
Oq%_o/o—o e e
T T~o—o— | o TON ¢
o3 i
Y © ° X I SUB RX ANT SuB
> OFF———o BAND
Antenna Selector for the Sub-band oy REGEIVER
ON
oy,

@ REF 1/0 (10 MHz) connector

Sends and receives the 10 MHz reference
signal. {page 16-22}

(® AT Connector

Connect a control cable for an external antenna

tuner. {page 1-8}, {page 1-12}

Refer to the instruction manuals supplied with the antenna
tuner for further details.

¢ Input Impedance: 50Q

e Input Level: 0 dBm + 10 dB

e Qutput Level: 0 dBm

@ KEYPAD jack

You can connect a personalized (self-made) PF keypad to
the KEYPAD connector. You can assign the desired function
to the keypad from the specified functions. {page 16-7}

(® COM connector

This is an RS-232C connector for connection to a PC.
This enables PC control and memory management.
Connects to a PC using a commercially available

RS-232C straight cable; do not use a "crossed" type
cable. {page 1-5}, {page 1-10}}

® Main Power (I/O) switch
Shuts down (O) or applies (I) the main power source to the
transceiver.

While the main power (I/O) switch is in the "O" position,
you cannot start up the transceiver by pressing [(D]
(). {page 4-1}

@ AC IN connector
This is the connector for the AC main power source input.
Use the supplied AC power cable to connect to a 120V rating
AC outlet (K-Type) or a 220-240 V rating AC outlet (E-Type).
Do not use a power cable other than supplied with this
product. Do not use or modify K-Type Cable for AC 220 - 240
V Operation. Do not use or modify E-Type Cables for AC 120
V Operation. {page 1-1}

GND terminal
Connects to ground. Ensure that this terminal has
been grounded, to prevent electric shock or equipment
interference. {page 1-1}

@ EXT SP1 (External Speaker 1) jack

EXT SP2 (External Speaker 2) jack
Connects to an external speaker. Use only external
speakers with an impedance 4Q to 8Q. You can configure
the audio signal sent to the external speaker using the
menu. {page 16-17}

If an external speaker is connected to the EXT SP1
connector, the audio line to the internal speaker is muted. If
an external speaker is connected to the EXT SP 2 connector,
the audio line to the internal speaker will not be muted.

@ LAN connector
Connects to a PC and LAN so as to operate with KNS
(KENWOOD NETWORK COMMAND SYSTEM) or to
automatically correct the clock. {page 1-9}
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@ DISPLAY connector
Connects to an external display unit. You can mirror the main
screen display onto an external monitor. {page 16-18}

The DISPLAY connector contains a DVI-I connector which
can transfer both digital and analog RGB signals.

To connect to an analog RGB display having a D-sub 15-
pin connector, use a commercially available conversion
connector.

Note:

¢ To connect to an external display unit, you must use a DVI cable
with a line filter (commercially available). If no snap-on ferrite core
is available on the cable, you must snap the line filter, supplied with
the transceiver (E-type only), on to the DVI cable.

4 Use an external display with 800x600 or 848x480 resolution.

@ e< (USB-B) connector
Connects to a PC. This can be used when the transceiver
is remotely controlled using ARCP-990, when the received
audio is played using a PC, or when the firmware is being
updated. Use a commercially available USB cable with a
USB-B type connector. {page 1-5}

OPTICAL OUT (Optical Digital Audio Output)
connector
An audio device with an optical digital input terminal can be
connected. {page 16-19}

Sampling Rate/Bit: 48 kHz/ 24 bits

@ OPTICAL IN (Optical Digital Audio Input) connector
An audio device with an optical digital output terminal can be
connected. {page 16-19}

Sampling Rate/Bit: 48 kHz and 44.1 kHz/24 bits and 16 bits

this connector replace those from ANT1 - ANT4 (for RX
only). {page 4-21}

No signals from the ANT1 to ANT4 connectors can be input
if the reception antenna I/O is turned ON by pressing [RX
ANT].

@ RX OUT connector
Connects to a device, such as an external BPF.
Connecting the signal from the RX OUT connector to
the RX IN connector enables reception by the internal
receiver. {page 4-21}

Note:

¢ The RXIN and RX OUT connectors will be available if the reception
antenna I/O is turned ON by pressing [RX ANT]. In that case,
signals from the ANT1 to ANT4 connectors will be output to the RX
OUT connectors and the signal input to the RX IN connector will be
received.
The signal cannot be received unless it is properly input to the RX
IN connector.

Note:

¢ To connect to external equipment, use a commercially available
optical cable.

DRV (Drive Output) terminal
Connects to a transverter or linear amplifier (1 mW typical
output level). {page 4-21}, {page 16-33}

@ METER connector
Connects to a meter (commercially available). Use a meter
with the following specifications:
* Input Impedance: 4.7kQ
* Open End Voltage:0to 5V

Note:

4 The default is 50% of the open end voltage (2.5 V). The output level
can be changed in Advanced Menu 2. {page 16-15}

REMOTE connector
Mates with a linear amplifier, foot switch and other external
equipment. Use the supplied 7-pin DIN plug to mate
with. {page 1-6}, {page 1-10}

ACC 2 connector
Connects to an external equipment such as an external
terminal. Use the supplied 13-pin DIN plug to mate
with. {page 1-8}, {page 1-11}

KEY jack
Connects to an electronic keyer such as a bug key or
electronic keyer, and a PC keyer. Depending on the menu
configuration, you can use the internal electronic keyer with a
paddle connection. {page 5-19}

@ RXIN connector
Connects to an antenna dedicated for reception, an external
BPF, transverter output, etc. When active, signals from

2-10
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MICROPHONE (OPTION)

@ PTT (Push-to-talk) switch
Hold down this switch to transmit. Release the switch to
receive.

@ UP/ DOWN keys: [UPJ/[DOWN] (microphone)
Press to increment or decrement the VFO frequency or select
the previous or next items in the following mode.

Press and hold these keys to continuously increment or
decrement the parameters. You can assign functions to the
keys, as function keys. {page 16-5}

* VFO mode: Press to increment or decrement the VFO frequency.

* Memory Channel Mode; Press to increment or decrement the
memory channel number.

* Memory Scroll Mode: Press to increment or decrement the memory
scroll number.

* CW Paddle: This function allows you to send CW without using an
external key/paddle. The Mic [UP] and Mic [DWN] keys can be
used as a manual paddle keyer.

* Menu: Press to show the next or previous parameter.

® LOCK key [LOCK] (MC-60A/MC-90 only)
Press to lock the PTT key in Transmit. Press again to revert to
Receive mode.

MC-60A/MC-90



2 PANEL DESCRIPTION

MAIN SCREEN

AGC-S AGC-S

" 4, [-L'Illlmm

I BAND 1 BAND 1\
Area Display Description Ref. Page
Displays the antenna number. The antenna number changes when you change the antenna. {page 4-20}
Y Disappears when the transmit signal is sent through the DRV connector to a transverter. pag
Appears while the antenna dedicated for reception is active. {page 4-21}
Appears if "-6 dB", "-12 dB" or "-18 dB" has been selected for the reception attenuator. {page 6-1}
A Appears while Receive Preamplifier is active. {page 5-9}
NRE Appears while Noise Reduction 1 (NR1) is active. {page 6-13}
INRE| Appears while Noise Reduction 2 (NR2) is active. pag
NBH Appears while Noise Blanker 1 (NB1) is active.
NBH Appears while Noise Blanker 2 (NB2) is active. {page 6-9}
Appears while Noise Blanker 1 (NB1) and Noise Blanker 2 (NB2) are active.
Appears while the internal antenna tuner is active.
"[ER" blinks while in tuning. {page 4-21)
f\pp?ars V\I{hl|el,l ar? externgl antgnna tuner or the internal antenna tuner for RX is active. {page 4-21}
and blinks while tuning.
XVTR Appears while a transverter is active. {page 16-33}
TXTUNE Appears and disappears alternately while TX Tuning is active. {page 9-13}
Displays the transmit power level. Disappears when the transmit signal is sent through the DRV {page 4-17}
connector.
Displays the keying speed. When rotating the KEY SPEED control, displays the keying speed )
B SOWPM value (4 to 60 words per minute) in the TX display for two seconds. {page 5-19}
_ Displays the date for the local clock. You can select the display format from the English, US and {page 15-1}
Japanese. Pag
Displays the clock in the 24-hour format.
_ Left: Displays the time for the local clock. {page 15-1}
Right: Displays the time for the second clock ("U" is added to the end of the second clock).
Starts blinking when a USB flash drive is connected and lights after the transceiver recognizes the {page 12-1}
USB flash drive. pag
RIT Appears while RIT is active. {page 5-13}
XIT Appears while XIT is active. {page 5-13}
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Area Display Description Ref. Page
m Displays the RIT or XIT frequency in the range from -9.999 kHz to 9.999 kHz. {page 5-13}
The status varies depending on the audio source for the transmit audio selected using the Data
B VOX.
?FF: A?pears if no source is sglected. ‘ {page 9-2}
ACC 2" appears when the audio source is the ACC 2 connector.
"USB" appears when the audio source is the USB audio line.
"OPT." appears when the audio source is the SPD I/F.
»PLAY Appears during quick replay of audio that was recorded using normal or constant recording.
Appears while quick replay of audio that was recorded using normal or constant recording is
paused.
Appears during the normal recording.
c Appears during quick replay of audio after recording and while play of the audio is paused. {page 13-6}
Appears followed by the configuration for the TX DSP equalizer.
TXEQ|» BB2 -
[TXEQ] BB2 | OFF, HB1, HB2, FP, BB1, BB2, C, U1, U2, U3 {page 9-9}
Left: Appears according to the configuration of the main band RX DSP Equalizer.
FLAT «[RXEQ]» BB2 OFF, HB1, HB2, FP, BB1, BB2, FLAT, U1, U2, U3
Right: Appears according to the configuration for RX DSP Equalizer for the sub band. {page 5-6}
OFF, HB1, HB2, FR, BB1, BB2, FLAT, U1, U2, U3
) III‘IIIIIII?IIIIIII‘TIIIIIII7IIIIIIll{i‘IIIIIIIII;IIZI‘I]IIIIIIII?I‘I}IIﬁﬁﬁl?E Displays the S-meter dedicated to the SUb band' {page 4_1 8}
Displays the meter dedicated to the main band.
D * The meter can be displayed as either analog or digital. {page 4-19}
* Two styles of analog meter can be selected.
Displays the operating mode in use. Appears in yellow while Auto Mode is active. {page 4-10}
Displays the mode name and the sub number (D1, D2 and D3) while in the DATA mode. {page 4-11}
Appears while Manual Notch, for which Normal has been configured for the notch bandwidth, is
NOTCH active. {page 6-10}
NOTCH Appears while Manual Notch, for which Wide has been configured for the notch bandwidth, is {page 6-10}
active.
BEF Appears while the Band Elimination Filter is active. {page 6-12}
NOTCH Appears while the Auto Notch Filter is active. {page 6-11}
B BL B\ |pispiays the selected IF filter. {page 9-8}
BC Appears while Beat Canceller 1 (BC1) is active.
E {page 6-14}
BC Appears while Beat Canceller 2 (BC2) is active.
JXelo OFF | Appears while the AGC is inactive.
AGC-5 Appears while the AGC is in the slow state.
{page 5-4}
AGC-F Appears while the AGC is in the fast state.
AGC-M Appears while the AGC is in the medium speed.
TONE Appears while the tone function is active. {page 5-30}
Appears while the CTCSS is active. {page 5-33}
CROSS Appears while Cross Tone is active. {page 5-34}
Appears while receiving on the transmit band.
F Displays the transmitting band. (Only one transmit band for the main band and sub band can be {page 5-1}
a3 displayed.)
Appears while transmitting on the transmit band.
2-18
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Area Display Description Ref. Page
- Displays the receiving band. {page 5-1}
Appears while the VFO mode or auto mode frequency is being configured. {page 4-11}
Displays the entry history while in VFO mode or in frequency entry mode. {page 4-15}
M.CH Appears while transmitting or receiving using the operating information from a memory channel. {page 10-4}
F 01 Displays the memory channel in the range of 00 to 99, PO to P9 and EO to E9. Pag
M.CH Appears while transmitting or receiving using the operating information from a dual memory
channel. {page 10-3}
Displays the memory channel in the range of 00 to 99 and EO to E9.
Q.MR Appears while in Quick Memory Channel mode.
) ) {page 10-8}
Q1 Displays one of the quick memory channel numbers QO to Q9.
I q. . ] 95 ) UUU Displays the current frequency. This example displays the status during fine tuning. {page 4-12}
MEMONAME10 Displays the Memory Channel name. {page 10-8}
SCAN-SPDn Displays the scan speed (not in FM mode) {page 11-2}
SCANNING Appears during program scan, memory scan, or quick memory scan. {page 11-1}
G SCAN-SLOW Appears during Program Slow Scan. {page 11-3}
CW TUNE Appears during CW Auto Tune. {page 5-17}
BAND n Displays the memory band name of the inquired memory number. {page 10-8}
L.OUT Appears if a locked-out channel has been selected. {page 11-5}
Configuration Screen ) ) ) )
H BANDSCOPE Opens the configuration or Bandscope screen. Normally, the display is blank. {page 7-1}
Key Guide (F1 to F7) |Displays the function key names along the bottom edge of the main screen. {page 4-3}
J Key Guide (F) Displays the function key names along the right side of the main screen. {page 4-3}
Note:

¢ If displays for the main band are identical to those for the sub band, selecting the main band for operation deactivates the sub band and displays
for the sub band gray out.

¢ The principle display of the key guide is as follows:

2-14
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SUB-SCREEN

Dual Frequency Display
(Main Band Frequency and Sub-band Frequency)

BW:2600

LC: 200

USB
VFO

“\".Il%lllfr’f“
200 190

HC:2800

14.195.00

Single Frequency Display
(Main Band Frequency/Dial)

Note:

¢ Pressing [S.DISP/SEL] changes the sub screen displays. Refer to "BASIC OPERATIONS" for further details. {page 4-4}

Area Display Description Ref. Page
Displays the passband characteristics of the RX filter.
o Rotating the HI/SHIFT or LO/WIDTH control reverses the display numerals (from white on black
A -0
EITRAE to black on white) for 2 seconds.
WIDTH: Appears while in CW, FSK, PSK, or DATA mode.
YE T -
A MRSV |SiFT Appears while in CW, or DATA mode. {page 4-4)
HC:2800 LC: Appears while in SSB, FM or AM mode.
HC: Appears while in SSB, FM, or AM mode.
BW: Appears while in SSB, FM, or AM mode.
Displays the filter width, followed by the low cut or high cut frequency and the shift frequency, as
well as the filter type.
Displays the frequency spectra which are fast Fourier transformed (FFT) on the AF stage while
transceiver is in the transmit state.
B Displays the center pointer of the notch frequency. Appears while either the Manual Notch Filter {page 4-4}
or the Band Elimination Filter is active. Rotating the NOTCH control shifts the center pointer of pag
the notch frequency to the left or right.
In the center, the pitch frequency is displayed in CW mode - the center frequency is displayed
in all other modes. In CW mode, the frequencies of the passband width appears appear at both
outer edges. If the passband of the filer for the shift operation is wider than the display area, a
triangle appears.
MAIN ,© SUB  [Shows the selected band, either the main band or the sub band. {page 4-7}
Displays the operating mode in use. Appears in yellow while Auto Mode is active. )
Displays the mode name and the sub number (-D1, -D2 and -D3) while in the DATA mode. {page 4-10}
R |T or X |T Appears coupled with the frequency while either RIT or XIT is active. {page 5-13}
M.SCR Displays while scrolling the memory channels. {page 10-4}
M.CH ) - - . - .
C 01 Appears while transmitting or receiving using the operating information from a memory channel. {page 10-4}
M.CH -
Appears while in Dual Memory Channel mode. {page 10-4}
QMR - )
Qi Appears while in Quick Memory Channel mode. {page 10-8}
Appears while in VFO mode. {page 10-4}
m Shows EO to E9 in the entry history display, 00 to 99 for M.CH or M.SCR, and QO to Q9 for Quick
{page 10-8}
Memory Channel as the channel number.
D AF 10.000 Displays the frequency difference between the main band frequency and the sub band {page 5-1)
frequency. Appears while in Split mode. pag
S s Displays a dial. (Displays while only main band frequency in the standard mode is selected.)
E L, Displays the sub band frequency while both the main band frequency and the sub band {page 4-4}
: frequency are displayed.
2-15



2 PANEL DESCRIPTION

2

DECODE
O i

(o 14.072.990 |

X-Y Scope Vector Scope
Area Display Description Ref. Page
DECODE Appears while decoding in RTTY (FSK) or PSK mode. {page 5-35}
MAIN . . .
SUB Displays the selected band to decode, either the main band or the sub band. {page 5-36}
A
l . . Displays the selected IF filter. {page 9-8}
. Displays the passband width for the IF filter. Rotating the LO/WIDTH control reverses the display :
WIDTH: XXXX numerals (from white on black to black on white) for 2 seconds. {page 6-2)
I ZI ] 95000 Displays the current frequency. {page 4-12}
MAIN / SUB Shows the selected band, either the main band or the sub band. {page 4-7}
M.SCR Appears while scrolling the memory channels. {page 10-4}
B Appears while in Memory Channel mode. {page 10-4}
e 01| Appears while in Dual Memory Channel mode. {page 10-4}
anvr Q1 Appears while in Quick Memory Channel mode. {page 10-4}
Appears while in VFO mode. {page 10-4}
Displays the channel number, 00 to E9 while in Memory Channel mode or Memory Scroll mode
m or Q0 to Q9 while in quick Memory mode. {page 10-8}
Displays the X-Y scope. (page 4-4}
Displays the tracing speed and level of roughness (Level 1 to Level 3) of the X-Y scope. pag
C
Displays the vector scope.
- Displays the type of PSK, either BPSK or QPSK. {page 4-4)
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MENU CONFIGURATIONS

In the Menu screen, you can configure and edit various
functions of this transceiver as well as change the
operating environment.

This transceiver's Menu contains common functions and
configurations, along with 5 sub menus categorized for
those sub menu groups.

F[RESET] F[CLOCK] F[LAN]
F[AUTO MODE] F[AIDV.] F[USB DRIVE] [MENU]

OPENING THE SUB MENU

1 Press [MENU] to open the Menu screen.

2 Press the function key for the key guide on the right
side of the main screen.
Following are the sub menu that appears on the screen.

| [ Ts-990] |
=1 o
=foeo
£ = BE0 .
B - 5D
1 [am]
250/ Qe
Lo T ] ED%S Slo)=R=
M%ﬁ D[][EE -2 g
00 0lelo
I A\
[ESC]  [F1~[F7] [P  [MULTI/CH]
[<MAIN][SUB>]
[DOWN]
OPENING THE MENU

1 Press [MENU] to open the Menu screen.

us A AGC-S

B 3
" 14.195.000 % ™ 14.205.00

BANDE | o

.(APD, Display, Meter, PF Keys, Touch_ |
. Headphones) |

SWiL

UsB
DRIVE

Displays the acquired IP address.)
Displays the operating environment (CONFIG A or CONFIG B).

The menu group number and the menu items appear.

2 Press[HENE] (F2) or [ I ] (F3) to select a
group.

3 Press [SELECT] (F4) or [SUB>] to display the menu
items of the selected group.

4 Press[HENE] (F2) or [ =M ] (F3) to select a

menu item.

5 Press [SELECT] (F4) or [SUB>] to allow editing of the
parameter box.
The parameter box becomes active, and the parameter can
be changed.

6 Press[-] (F4) or [+] (F5) to select a parameter.
The parameter for the menu item varies.

7 Press [ HE™ ] (F1) to revert to the previous screen.
The selected parameter has determined.

8 Press [MENU] to end.

Sub Menu Key Guide Summary of Changes
Reset RESET A menu. wh|ch.aIIows you to reset the
transceiver to its default state.
Clock CLOCK A m.enu which allows you to configure
the internal clocks.
A menu which allows you to configure
LAN LAN the connections to your LAN.
AUTO MODE | AUTO MODE A menu which allows.yc?u to conf|gure
the upper and lower limit frequencies.
An advanced menu that allows detailed
Advanced ADV. advanced configurations including
connections to external devices.
A key which activates and displays
SWL SWL “Short Wave Listener” style horizontal
dials with a vertical meter.
USB Flash A menu which allows you to manage a
Drive USB DRIVE USB flash drive.

COMMON OPERATION IN THE MENU SCREEN

e Pressing [MENU TOP] (F) reverts to the Menu screen.
e Press[HIENE] (F2) or [ =M ] (F3) to scroll

through the menu groups.

* Each menu can be selected with the operation below.
* Rotate the MULTI/CH control.
* Press [ IIEN ] (F2) or [ IIRGEM | (F3).
Press [UP] or [DOWN].

* The parameter for the menu item with an editable
parameter box can be selected as follows:

* Rotate the MULTI/CH control.

* Press [UP] or [DOWN].

e Press [-] (F4) or [+] (F5).

* Press [ IRl 1 or [ IS 1.

* Press the [UP] or [DOWN] (microphone).

* Pressing and holding [(RESET)] (F1) reverts the
parameters to their defaults.

CLOSING THE MENU

If you finish the configuration or edit in the Menu screen,
or if you wish to finish the operation during the menu item
configuration, follow the procedure below. The Menu
screen closes, the normal screen reappears.

1 Press [MENU] or [ESC].

Note:

¢ All configurations in the Menu screen can be reset to the default
parameters. {page 16-4}

4 Menu contents, such as the menu item name and default
parameters, are subject to change due to design change and

innovations.

4 During configuration of the screen saver or the power-on message,
pressing [MENU] does not close the Menu screen.
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SWITCHING THE OPERATING DATA BETWEEN CONFIG

A AND CONFIG B

Parameters configured in the menu and various
configurations for operation are jointly called the operating
environment. The transceiver has CONFIG A and CONFIG
B as two separate environments. Both contain the same
configuration items, allowing you to configure them
individually. For example, CONFIG A might be configured
for DX hunting and CONFIG B for rag-chewing, and you

can quickly switch from one to another.

1 Press [MENU] to open the Menu screen.

2 Press [CONFIG] (F7).

3 Press [OK] (F4) to switch CONFIG A to CONFIG B.
After changing the configuration, you can immediately
operate the transceiver with the new configuration enabled.
Pressing [CANCEL] (F7) reverts to the Menu screen.

Note:

4 The current status of the operating environment, either "CONFIG
A" or "CONFIG B", appears on the status bar of the Menu screen.

Also, the operating environment data can be stored to or read from
a USB flash drive. {page 12-1}

¢ Following are the configurations that are common to CONFIG A
and CONFIG B.
* Baud rate for the COM port
* Baud rate for the USB port
* The number of quick memories

¢ The [MR] (Quick Memory) function {page 10-8} includes some

operating environment parameters. Changes made to CONFIG

A or CONFIG B here will clear the QM operating environment and
then switch to the new operating environment.

MENU ITEMS
Basic Configurations (Group 0)
Menu Display Configuration Range Default Re;;rgzce
Display
. . The background color pattern for the
0-00 Color Display Pattern (Main Screen) main screen Type 1, Type 2, Type 3 Type 1 4-5
0-01 Color Display Pattern (Sub Screen) The background color pattern for the  |Type 1., Type 2, Type 3, Same Samg as 45
sub-screen as Main Main
0-02 Font Style (Frequency Display) Font style to. be applied to the Font 1, Font 2, Font 3 Font 1 4-5
frequency display
. The background color pattern for the
0-03 Dial Color Pattern sub-screen dial Type 1, Type 2 Type 1 4-6
0-04 Screen Saver Pattern of the screen saver Off, Type 1, Type 2 Off 16-1
0-05 Screen Saver Wait Time ngt time until the screen saver Prgwew (5 [sec)), 5, 15, 30, 60 Preview 16-2
activates [min] (5 [sec])
0-06 Screen Saver Message A message embedded in the screen A maX|mum.of 10 T5-990 16-2
saver alphanumeric characters
) ) A maximum of 15
0-07 Power-on Message A message appearing during power up alphanumeric characters HELLO 16-1
Meter
0-08 FM Mode S-meter Sensitivity S-meter sensitivity in FM mode Low, High High 5-29
0-09 Meter Response Speed ANALOG METER RESPONSE SPEED |1to4 3 4-19
0-10 Meter Display Pattern Display pattern for a meter Type 1, Type 2, Type 3 Type2 4-18
0-11 Meter Display Peak Hold METER PEAK-VALUE HOLD Off, On On 4-19
Key
0-12 Long Press Duration of Panel Keys Duration for a long press of the panel  [200 to 2000 [ms] (in steps of 500 [ms] 165
keys 100 [ms])
0-13 Touchscreen Tuning Tguchscreen Tuning function (Main Off, On On 16-3
display)
0-14 Operating Band (High/Low & Shift/Width [Selection of band for the High/Low and|Main and Sub Bands, Main Main and 16-4
Controls) Shift/Width controls Band only Sub Bands
. . Assignment of the programmable Refer to the programmable
0-15 PF A:Key Assignment function to [PF A] function key list. VOICE2 | 16-6
. . Assignment of the programmable Refer to the programmable
0-16 PF B: Key Assignment function to [PF B function key list. VOICE 3 16-6
) . . . Assignment of the programmable Refer to the programmable VOICE1 :
o-17 VOICE (Main Band): Key Assignment function to [VOICE] (M) function key list. (Main Band) 166
) . ) Assignment of the programmable Refer to the programmable VOICET1 (Sub )
0-18 VOICE (Sub Band): Key Assignment function to [VOICE] (S) function key list. Band) 16-6
. ) Assignment of the programmable Refer to the programmable Message .
0-19 External PF 1: Key Assignment function to [PF 1] (Keypad) function key list. Memory CH1| '’
. ) Assignment of the programmable Refer to the programmable Message
0-20 External PF 2: Key Assignment function to [PF 2] (Keypad) function key list. Memory CH2 167
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Basic Configurations (Group 0)
Menu Display Configuration Range Default Re:,ear gsce
021 | Eomipr ooy sssgmen |\ epogannele e opepgernant | e 1o
022 | eemaipr sy sssgmen_|SSTmenSiepogsprele [ opepegernatie | s | o
020 | eemaipr sy sssgmen_|SImesiepogsprete [ opepegernatie | e | e
021 | Eemipr oy sssgmen | iepogapree [ opepgernatie | e | e
025 [t e 7y assgmant__[{S50men e pogeneie  [remo g | Mese | o7
025 | Eemipraiey sssgmen |IIMOS e pogannete [P opepegennatte | Messege | 167
0-27 Microphone PF 1: Key Assignment :ansc:gg:]; n{t:lf:tr]e (ﬂi?;ir:g:]z?le zif:t:c:z tkrzrl)i;(:'grammable MAIN 16-7
025 | Micophone PF2ikey Assmen [SSSTmenLof o programmatle - |Rstrtotheprogremmatle | g St | 157
Frequency)
0-29 Microphone PF 3: Key Assignment ;‘AL;S(;SQTE) n[t:;t:f (z]ric();?(r;r:g:it))le zif;:;?] tkr:;/ rIJirSc:.grammabIe SuB 16-7
051 | Microptons DOWN: key Assignment ¢ HEEPER 0 crophone) _lunotonke st - |(viropone)| 17
052 | Merophone UP:Key Assgnment |t e lunctonker o |microptons)| 17
0-33 Automatic Power Off APO (Automatic Power Off) Off/ 60/ 120/ 180 [min] Off 15-7
Audio Performance (Group 1)
Menu Display Configuration Range Default Re'f;r ggce
Volume
1-00 Beep Volume Beep Volume Off or 1 to 20 (in steps of 1) 10 16-5
1-01 Voice Message Volume (Play) :\/Ao;:;naeq::vel during playback of a Voice Off or 1 to 20 (in steps of 1) 10 13-3
1-02 Sidetone Volume Volume level of the sidetone Ic_)l?fkif rv::)hzhél(zir:]it;)t;(;;)r:fr?l), LHI:/IK(?:it\g:th 5-16
Control
Voice Guidance
1-03 Voice Guidance Volume Volume for Voice Guidance Off or 1 to 20 (in steps of 1) 10 14-1
1-04 Voice Guidance Speed Selecting the Voice Guidance Speed |1 to 4 (in steps of 1) 1 14-1
1-06 Automatic Voice Guidance Enabling the Automatic Voice Guidance |On, Off Off 14-2
Headphones
1-07 Headphones Mixing Balance Mixing balance for a set of headphones |0 to 10 (in steps of 1) 10 4-23
1-08 Headphones Left/Right Reverse Eeevﬁggg;x;ﬂ andright position of | () off 4-23
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Decoding & Encoding (Group 2)
) ) . Reference
Menu Display Configuration Range Default -
FSK Decode
2-00 | FFT Scope Averaging (RTTY Decode) ’S‘éifgg)‘g inthe FFT scope (RTTY 15, 9 (in steps of 1) 0 5-38
2-01 RX UOS RX Unshift On Space Off, On On 5-42
2-02 Newline Code Type of newline code (RX) CR+LF, All All 5-43
2-03 Diddle Diddle Off, Blank Code, Letters Code | Blank Code | 5-43
2-04 TXUOS TX Unshift On Space Off, On On 5-44
2-05 Automatic Newline Insertion Automatic insertion of a newline code |On, Off On 5-44
FSK key
2-06 FSK Spacing Bandwidth for the FSK shift 170, 200, 425, 850 [Hz] 170 [Hz] 5-46
2-07 FSK Keying Polarity Polarity of the FSK keying Off, On Off 5-47
2-08 FSK Tone Frequency Tone frequency for FSK 1275, 2125 [Hz}] 2125 [HZz] 5-46
PSK Decode
2-09 FFT Scope Averaging (PSK Decode) Averaging in the FFT scope (PSK 0to 9 (in steps of 1) 0 5-52
Decode)

2-10 PSK AFC Tuning Range Tuning range for PSK AFC +15, +8 [Hz] +15 [Hz] 5-54
2-11 PSK Tone Frequency Tone frequency for PSK 1.0, 1.5, 2.0 [kHZz] 1.5 [kHz] 5-60
Common
2-12 RTTY/PSK Log File Format Log file format for RTTY and PSK logs |html, txt txt 5-51
213 RTTY/PSK Time Stamp Timestamp for the RTTY and PSK logs |2 |Ime Stamp, Time Time Stamp | &

Stamp+Frequency + Frequency
) Clock applied to the time stamp for the
2-14 Clock (RTTY/PSK Time Stamp) RTTY and PSK logs Local Clock, Secondary Clock | Local Clock | 5-60
Controls Configurations (Group 3)
Menu Display Configuration Range Default Re;:ear gzce
Control Values
3-00 Frequency Rounding Off (Multi/Channel Ro_undlng off o_f the frequency when Off, On on 4-13
Control) using the Multi/Channel control
SSB/CW/FSK/PSK Mode Frequency Step | 1eauency step size of the Multi/
3-01 : : quency SteP | channel control for use in SSB, CW, 0.5, 1, 2.5, 5, 10 [kHz] 5[kHz] | 4-13
Size (Multi/Channel Control)
SK and PSK modes
3-02 AM Mode Frequency Step Size (Multi/  |Frequency step size of the Multi/ 5,6.25, 10, 12.5, 15, 20, 25, 5 [kHz] 4-13
Channel Control) Channel control for use in AM mode (30, 50, 100 [kHZz]
3-03 FM Mode Frequency Step Size (Multi/  |Frequency step size of the Multi/ 5,6.25, 10, 12.5, 15, 20, 25, 10 [kHz] 4-13
Channel Control) Channel control for use in FM mode (30, 50, 100 [kHZz]
3-04 | Frequency Step Size (Up/Down Keys) Ef\zﬁ';?é stepsizeforthe Upand 15 50 1000 [kHz] 1000 [kHZ] | 4-14
3-05 9 kHz Step in AM Broadcast Band (Multi/ |Frequency step size of the MULTI/CH Off On Off (K-type) 4-14
Channel Control) control for the BC band (AM mode) ’ On (E-type)
Tuning Control (Main): Number of Steps per|The number of steps per revolution of In steps of
3-06 Revolution the Tuning (M) control 250, 500, 1000 [Step] 1000 412
Tuning Control (Sub): Number of Steps per | The number of steps per revolution of In steps of
307 Revolution the Tuning (S) control 250, 500, 1000 [Step] 1000 412
3-08 Number of Band Memories The number of band memories 1,3,5 3 4-9
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Memory Channels & Scan (Group 4)

Menu Display Configuration Range Default Re;ear che
Memory
4-00 Number of Quick Memory Channels The number of quick memory channels |3, 5, 10 [ch] 5 [ch] 10-8
4-01 Temporary Char?ge (Memory Channel  [Temporary change of configurations for Off, On Off 10-5
Configurations) Memory Channels
Scan
4-02 Program Slow Scan Program Slow Scan Off, On On 11-2
4-03 Program Slow Scan Range The range of program slow scan 100, 200, 300, 400, 500 [Hz] 300 [HZz] 11-3
4-04 Scan Hold Scan hold Off, On Off 11-2
4-05 Scan Resume Scan resume conditions Time-operated/ Carrier- Time- 11-6
operated operated
Mode
Menu Display Configuration Range Default Re;;r:gce
Jacks
5-00 Paddle Jack Configuration (Front) Paddle Jack Configuration (Front) Straight Key, Paddle, Paddle Paddle 5-18
(Bug Key Mode)
) ) ) . Straight Key, Paddle, Paddle .
5-01 Key Jack Configuration (Rear) Key Jack Configuration (Rear) (Bug Key Mode) Straight Key | 5-19
Mode
5-02 Electronic Keyer Squeeze Mode fnilzztmg the Electronic Keyer Squeeze Mode A, Mode B Mode B 5-21
5-03 Dot and Dash Reversed Keying Reversing the Dot and Dash Keying Off, On Off 5-21
5-04 Paddle (Microphone Up/Down Keys) |Paddle ([lUP] and [DOWN] (microphone)) |Off, On Off 5-19
Weight and Timing
5-05 Automatic CW TX with Keying in SSB Aut.orr.1at|c CW transmission with keying Off, On off 5-18
Mode while in SSB mode
Carrier Frequency Offset Correcting the carrier frequency when
5-06 (SSB mode to CW mode) changing from SSB mode to CW mode Off, On off s17
) . . . Automatic, 2.5 to 4.0 .
5-07 CW Keying Weight Ratio Keyer Weight (in steps of 0.1) Automatic | 5-20
5-08 CW Keying Reversed Weight Ratio  |Reversing the Weight Ratio for CW keying |Off, On Off 5-20
5-09 Interrupt Keying Interrupt keying Off, On Off 5-27
Memory
5-10 CW Message Entry Entry method of a CW message Text String, Paddle Paddle 5-22
5-11 Contest Number The contest number 001 to 9999 (in steps of 1) 001 5-25
Off, 190 to ANO, 190 to ANT,
5-12 Contest Number Format Format of the contest number 90 to NO, 90 to NT Off 5-25
5-13 | Channel Number (Count-up Message) The channel number for the count-up Off, Channel 1 to Channel 8 Off 5-24
message
5-14 CW Rise Time CW Rise Time 1,2,4,6[ms] 6 [ms] 5-16
515 CW/ Voice Message Retransmit Interval time to retransmit a CW or voice 010 60 [s] (in steps of 1 [s]) 101s] 5.07
Interval Time message
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TX/RX Filter & Misc. (Group 6)

) ) . Reference
Menu Display Configuration Range Default -
Message
6-00 Playback Time (Full-time Recording) |Playback time for the full-time recording [L:]lSt 10[s], Last 20 s}, Last 30 Last30(s] | 13-5
6-01 Recorded Audio File Storage Location Lc?catlon of holder where the recorded files Internal, USB Internal 13-4
will be stored
Transmit Management
6-02 Time-out Timer Maximurm continuous transmit ime (fme- | 5 5, 10, 20, 30 [min] off | 9-14
out timer)
6-03 TX Inhibit Transmit inhibit Off, On Off 16-27
6-04 Transmit Power Step Size Step size |r‘1 W toincrement or decrement 1 or5[W] 5W 4-17
the transmit power
Filter
6-05 TX Filter Numbers The number of transmit filters 2,3 3 9-8
6-06 RX Filter Numbers The number of receive filters 2,3 3 6-3
Toggling the filter type between the
Filter Control in SSB Mode (High/Low |high-cutoff and the low-cutoff, and the . . ) High & Low
6-07 and Shift/Width) frequency type between the width and the High & Low Cut, Shift &Width Cut 6-4
shift for use in SSB mode.
Toggling the filter type between high-cutoff
Filter Control in SSB-DATA Mode (High/|and low-cutoff, and the frequency type . . . . .
6-08 Low and Shift/Width) between width and shift for use in §oB- | 19N & Low Cut, Shift &Width | Shift & Width | 6-5
DATA mode.
6-09 VOX Voice Delay (Microphone) | 01ce Delay Time (Microphone) while the | ¢ o 1+ pedium, Long Medium | 9-5
VOX is active
. . Voice Delay Time (other than for the . .
6-10 | VOX Voice Delay (Except Microphone) microphone line) while the VOX is active Off, Short, Medium, Long Medium 9-5
Rear Connectors (Group 7)
Menu Display Configuration Range Default Re;?ar zgce
Baud Rate
4800, 9600, 19200, 38400,
7-00 Baud Rate (COM Port) Baud Rate for the COM connector 57600, 115200 [bps] 9600 [bps] | 16-10
4800, 9600, 19200, 38400,
7-01 Baud Rate (USB Port) Baud Rate for the USB port 57600, 115200 [bps] 115200 [bps]| 16-10
Data Transfer
7-02 Quick Data Transfer Quick Data Transfer Off, On Off 16-26
7-03 Overwrite Location (Quick Data Transfer) The Ioc.:atlon wh.ere the split operation VFO, Quick Memory Quick 16-26
status is overwritten Memory
7-04 Overwrite Location (DX PacketCluster |The Iocatloh where the packet cluster Operating Band, Sub Band SubBand | 16-27
Tuned Data) tuned data is saved
Audio Input
7-05 USB: Audio Input Level Input level of the USB audio 0to 100 (in steps of 1) 50 16-21
7-06 ACC 2: Audio Input Level Input level from the ACC2 connector 0to 100 (in steps of 1) 50 16-20
L . Input level for the audio signal from the .
7-07 Optical: Audio Input Level OPTICAL IN connector 0to 100 (in steps of 1) 50 16-19
Audio Output
7.08 | USB: Audio Output Level (Main Bang) | O|tPutlevel of the main band audio signal| 4 4 in steps of 1) 100 16-21
from the USB connector
709 |  USB: Audio Output Level (Sub Bang) | C]tPutlevel ofthe subband audio signal |, 464 (i steps of 1) 100 | 1621
from the USB connector
. . . Output level of the main band audio signal .
7-10 ACC 2: Audio Output Level (Main Band) from the ACC 2 connector 0to 100 (in steps of 1) 50 16-20
. ) Output level of the sub band audio signal .
7-11 ACC 2: Audio Output Level (Sub Band) from the ACC 2 connector 0to 100 (in steps of 1) 50 16-20
_— . . Output level of the main band audio signal )
7-12 Optical: Audio Output Level (Main Band) from the OPTICAL OUT connector 0to 100 (in steps of 1) 100 16-19
L ) Output level of the sub band audio signal )
7-13 Optical: Audio Output Level (Sub Band) from the OPTICAL OUT connector 0to 100 (in steps of 1) 100 16-19




MENU 3

7-14 Audio Output Type (Rear Connectors) Audio output from the rear panel All, Received Audio Only All 16-6
connectors
7-15 Speaker Output Configuration Speaker output format Normal, Reversed, Mixed Normal 16-17
7-16 USB: Audio Output Configuration USB: Audio output format Normal, Reversed, Mixed Normal 16-21
7-17 ACC 2: Audio Output Configuration ACC 2: Audio output format Normal, Reversed, Mixed Normal 16-20
7-18 Optical: Audio Output Configuration Optical: Audio output format Normal, Reversed, Mixed Normal 16-19
Bandscope (Group 8)
Menu Display Configuration Range Default Re'f;r:gce
Common
8-00 Bandscope Display during TX Bandsgope Display during the Off, On Off 7-8
transmission
8-01 TX Audio Waveform Display TX AF Waveform display (Sub screen) |On, Off On 9-13
8-02 Bandscope Maximum Hold Bandscope Peak Hold Off, 10 [s], Continuous 10 [s] 7-7
Off (Carrier Point), 300, 400, 500,
8-03 | Marker Offset Frequency (SSB Mode) [Marker offset frequency in SSB mode  |600, 700, 800, 1000, 1500, 2210 500 [Hz] 7-3
[Hz]
8-04 Frequency Scale (Center Mode)  |The frequency scale for the center mode Relative Frequency, Absolute Relative 7-4
Frequency Frequency
Bandwidth
] . Selecting the lower limit frequency for
8-05 Fixed Mode LF Band Lower Limit the LF Band in Fixed mode (min. 0.03 0.030.000 [MHZz] to 0.295.000 0.130.000 7.5
(min. 0.03 MHz) MH2) e [MHzZ] (in steps of 0.001 [MHz]) [MHz]
6.0 | Fixed Mode LF Band Upper Limit EZ'T_?';2::2:‘;?;;(}'%;?2:;’;0‘6fggo 0.035.000 [MHZ] to 0.300.000 0.140.000 | _
(max. 0.300 MHz) MHz) o [MHZ] (in steps of 0.001 [MHz]) [MHz]
g.07 | Fixed Mode MF Band 1 Lower Limit ts;]‘je“;:;r;g;;iéol‘g‘:)mtr:sg:?mlfr‘n’Lm 0.300.000 [MHZ] to 0.517.000 0470000 | _
(min. 0.300 MHz) [MHZ] (in steps of 0.001 [MHz]) [MHz]
0.300 MHz)
608 | Fixed Mode MF Band 1 Upper Limit tsh‘ze,\;:_l:g;;‘? d“f;;g?';ﬁi“fﬂ:‘gi:;m 0.305.000 [MHZ] to 0.522.000 0480000 | _
(max. 0.522 MHz) [MHZ] (in steps of 0.001 [MHz]) [MHZz]
0.522 MHz)
6.00 | Fixed Mode MF Band 2 Lower Limit tS:e'iﬁg%gﬁ;?ﬁgg'ﬁfg:mm::L:m 0.522.000 [MHz] to 1.700.000 0.750.000 | _
(min. 0.522 MHz) [MHZz] (in steps of 0.001 [MHz]) [MHZ]
0.522 MHz)
6.10 | Fixed Mode MF Band 2 Upper Limit ;ie,\::_l;glgtzs d“i‘;p;;:;’;":nfgf;“fr;‘:)‘(’i:;m 0.527.000 [MHz] to 1.705.000 1250000 |
(max. 1.705 MHz) [MHZz] (in steps of 0.001 [MHz]) [MHZ]
1.705 MHz)
Fixed Mode 1.8 MHz Band Lower Limit| >¢ Cting the lower limit frequency 1.705.000 [MHz] to 1.995.000 1.800.000
8-11 (min. 1.705 MHz) for the 1.8 MHz Band in Fixed mode [MHzZ] (in steps of 0.001 [MHz]) [MHz] 7-5
o (minimum 1.705 MHz) ps o
Fixed Mode 1.8 MHz Band Upper | >0 2¢tind the upper limit frequency 1.710.000 [MHz] to 2.000.000 2.000.000
812 Limit (max. 2.0 MHz) forthe 1.8 MHz Band in Fixed mode |1y v i st of 0.001 [MHz)) [MHz] 8
< (maximum 2.0 MHz) ps or®.
Fixed Mode 3.5 MHz Band Lower Limit| >¢ cCtind the lower limit frequency 2.000.000 [MHz] to 3.995.000 3.500.000
8-13 (min. 2.0 MHz) for the 3.5 MHz Band in Fixed mode [MHzZ] (in steps of 0.001 [MHz]) (MHz] 7-5
< (minimum 2.0 MHz) psor®.
Fixed Mode 3.5 MHz Band Upper |0 2ctind the upper limit frequency 2.005.000 [MHz] to 4.000.000 4.000.000
814 Limit (max. 4.0 MHz) forthe 3.5 MHz Band in Fixed mode 1y, 1 i1 teps of 0.001 [MHz)) [MHz] 5
- (maximum 4.0 MHz) psor®.
Fixed Mode 5 MHz Band Lower Limit [0 ccting the lower limit frequency 4.000.000 [MHz] to 5.995.000 5.000.000
8-15 (min. 4.0 MH2) for the 5 MHz Band in Fixed mode [MHz] (in steps of 0.001 [MHz)) [MHZ] 7-5
T (minimum 4.0 MHz) P )
Fixed Mode 5 MHz Band Upper Limit [>°/2¢tind the upper limit frequency 4.005.000 [MHz] to 6.000.000 5.500.000
8-16 (max. 6.0 MHz) for the 5 MHz Band in Fixed mode [MHZ] (in steps of 0.001 [MHz)) [MHz] 7-5
T (maximum 6.0 MHz) P )
Fixed Mode 7 MHz Band Lower Limit |~ ¢cting the lower limit frequency 6.000.000 [MHZ] to 7.995.000 7.000.000
8-17 (min. 6.0 MH2) for the 7 MHz Band in Fixed mode [MHZ] (in steps of 0.001 [MHz)) [MHz] 7-5
- (minimum 6.0 MHz) P )
Fixed Mode 7 MHz Band Upper Limit |0 2ctind the upper limit frequency | e 56 (M2 to 8.000.000 7.500.000
8-18 (max. 8.0 MHz) for the 7 MHz Band in Fixed mode [MHZ] (in steps of 0.001 [MHz]) [MHz] 7-5
o (maximum 8.0 MHz) P )
Fixed Mode 10 MHz Band Lower Limit |5 Cting the lower limit frequency 8.000.000 [MHz] to 10.995.000 10.100.000
8-19 (min. 8.0 MHz) for the 10 MHz Band in Fixed mode [MHZ] (in steps of 0.001 [MHz)) [MHz] 7-5
S (minimum 8.0 MHz) ps of 9.
3-7



3 MENU

Fixed Mode 10 MHz Band Upper Limit| > ©¢nd the upper limit frequency 8.005.000 [MHz] to 11.000.000 10.150.000
8-20 (max. 11 MH2) for the 10 MHz Band in Fixed mode [MHZ] (in steps of 0.001 [MHz]) [MHz] 7-5
) (maximum 11 MHz) P )
Fixed Mode 14 MHz Band Lower Limit| > eCting the lower limit frequency 11.000.000 [MHz] to 14.995.000 | 14.000.000
8-21 (min. 11 MHz) for the 14 MHz Band in Fixed mode [MHzZ] (in steps of 0.001 [MHz]) [MHz] 7-5
) (minimum 11 MHz) P )
Fixed Mode 14 MHz Band Upper Limit| ¢ ccting the upper limit frequency 11.005.000 [MHz] to 15.000.000 | 14.500.000
8-22 (max. 15 MHz) for the 14 MHz Band in Fixed mode [MHZ] (in steps of 0.001 [MHz)) [MHz] 7-5
: (maximum 15 MHz) ps ot o.
Fixed Mode 18 MHz Band Lower Limit |5 6Cting the lower limit frequency 15.000.000 [MHz] to 19.995.000 | 18.000.000
8-23 (min. 15 MHz) for the 18 MHz Band in Fixed mode [MHZ] (in steps of 0.001 [MHz)) [MHz] 7-5
' (minimum 15 MHz) ps ofo.
Fixed Mode 18 MHz Band Upper Limit [>° ©¢ing the upper limit frequency 15.005.000 [MHz] to 20.000.000 | 18.200.000
8-24 (max. 20 MH2) for the 18 MHz Band in Fixed mode [MHZ] (in steps of 0.001 [MHz)) [MHz] 7-5
: (maximum 20 MHz) ps or®.
Fixed Mode 21 MHz Band Lower Limit |2 ©¢ting the lower limit frequency 20.000.000 [MHz] to 21.995.000 | 21.000.000
8-25 (min. 20 MHz) for the 21 MHz Band in Fixed mode [MHZ] (in steps of 0.001 [MHz)) [MHZ] 7-5
' (minimum 20 MHz) ps ot®.
Fixed Mode 21 MHz Band Upper Limit| > ©¢tind the upper limit frequency 20.005.000 [MHz] t0 22.000.000 | 21.500.000
8-26 (max. 22 MH2) for the 21 MHz Band in Fixed mode [MHz] (in steps of 0.0010 [MHz]) [MHZ] 7-5
) (maximum 22 MHz) P )
Fixed Mode 24 MHz Band Lower Limit | >0 ccting the lower limit frequency 22.000.000 [MHz] t0 25.995.000 | 24.890.000
8-27 (min. 22 MHz) for the 24 MHz Band in Fixed mode [MHz] (in steps of 0.001 [MHz)) [MHz] 7-5
) (minimum 22 MHz) P )
Fixed Mode 24 MHz Band Upper Limit | ©¢tind the upper limitfrequency -, 05 106 (MHZ 10 26.000.000 | 24.9900.000
8-28 (max. 26 MH2) for the 24 MHz Band in Fixed mode [MHz] (in steps of 0.001 [MHz)) [MHz] 7-5
) (maximum 26 MHz) P )
Fixed Mode 28 MHz Band Lower Limit | 6Cting the upper limitfrequency 1,5 5 56 (MHz] t0 29.995.000 | 28.000.000
8-29 (min. 26 MHz) for the 28 MHz Band in Fixed mode [MHz] (in steps of 0.001 [MHz]) [MHz] 7-5
' (minimum 26 MHz) ps of®.
Fixed Mode 28 MHz Band Upper Limit |5 £Cting the upper limit frequency 26.005.000 [MHz] to 30.000.000 | 28.500.000
8-30 (max. 30 MHz) for the 28 MHz Band in Fixed mode [MHZ] (in steps of 0.001 [MHz)) [MHz] 7-5
: (maximum 30 MHz) ps of .
Fixed Mode 50 MHz Band Lower Limit | > SCting the upper limit frequency 30.000.000 [MHZ] t0 59.995.000 | 50.000.000
8-31 (min. 30 MHz) for the 50 MHz Band in Fixed mode [MHz] (in steps of 0.001 [MHz]) [MHz] 7-5
: (minimum 30 MHz) ps ore.
Fixed Mode 50 MHz Band Upper Limit [ ©¢ting the upper limit frequency 30.005.000 [MHZ] to 60.000.000 | 50.500.000
8-32 (max. 60 MHz) for the 50 MHz Band in Fixed mode [MHZ] (in steps of 0.001 [MHz)) [MHz] 7-5
: (maximum 60 MHz) ps ot®.
USB (Group 9)
Menu Display Configuration Range Default Re;;r zzce
USB Keyboard
) Send Message by Function Keys Key assignment to the PF keys on the i
9-00 (USB Keyboard) USB keyboard Off, On on 16-11
Japanese,
English (US),
English (UK),
French,
. French (Canadian),
9-01 Keyboard Language (USB Keyboard) The language applied to the USB German, English (US) | 16-10
keyboard
Portuguese,
Portuguese (Brazilian),
Spanish,
Spanish (Latin American),
Italian
) USB Keyboard .
9-02 Repeat Delay Time (USB Keyboard) Key-repeat delay time 1to 4 (in steps of 1) 2 16-11
Configuring the key-repeat speed for .
9-03 Repeat Speed (USB Keyboard) the USB keyboard 1to 32 (in steps of 1) 1 16-11
3-8
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RESET MENU ITEMS
: ’ . Reference
Display Configuration Page
Menu Reset Resetting the Menu configurations
Memory Channel Reset Resetting the Memory Channel configurations
VFO Reset Resetting the VFO configurations 16-4
Standard Reset (Clock, TX Inhibit and Transmit Power Upper Limit will Resetting the standard configurations
not be reset)
Full Reset Resetting all configurations
CLOCK MENU ITEMS
Menu Display Configuration Range Default Re;’ear(gezce
Date and Time
Year:'13 (2013) to '99 (2099)
Month: JAN, FEB. MAR, APR, MAY, Year: "12
00 Date (Local Clock) Date of the local clock JUN, JUL, AUG, SEP, OCT, NOV, Month: JAN 15-1
DEC Day: 01
Day: 1 to 31
) 00:00 to 23:59 )
01 Time (Local Clock) Clock of the local clock (Hour: 00 to 23, minute: 00 to 59) 00:00 15-1
02 Timezone (Local Clock) Time zone of the local clock UTC -14:0010 UTC 00:0010 UTC | y15 L0000 | 152
+14:00 (in steps of 15 min.)
03 Timezone (Secondary Clock) Time zone of the secondary clock uTe _14.: 0010 UTC 100:9 010 UTC UTC +00:00 15-2
+14:00 (in steps of 15 min.)
04 Secondary Clock Identification Letter Identification letter for the One letter (A to 2) U 15-2
secondary clock
. . MMM/ DD/ 'YY, DD/ MMM/ YY, ,
05 Date Display Format Display format for the date Y/ MMM/ DD MMM/ DD/YY | 15-2
Automatic Time Correction (1)
00 Clock Correction using the NTP Server Automatic clock correction using Off, On Off 15-4
the NTP Server
01 NTP Server Address NTP Server Address A maximum of 50 alphanumeric (Blank) 153
characters
LAN MENU ITEMS
Menu Display Configuration Range Default Re;ear:zce
00 DHCP DHCP Off, On On 16-12
01 IP Address IP Address 1.0.0.0 to 223.255.255.255 192.168.1.100
02 Subnet Mask Subnet Mask 0.0.0.0 to 255.255.255.252 255.255.255.0
03 Default Gateway Default Gateway 1.0.0.0 to 223.255.255.255 blank 16-13
04 Primary DNS Server  |Primary DNS server 1.0.0.0 to 223.255.255.255 blank
05 Secondary DNS Server [Secondary DNS server 1.0.0.0 t0 223.255.255.255 blank
06 MAC Address MAC Address - Unique for each transceiver 16-13
07 Administrator ID | Administrator ID A maximum of 8 alphanumeric admin 16-14
characters
08 Administrator Password |Administrator Password A maximum of 8 alphanumeric Kenwood 16-14
characters
P Contents 3-9
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ADVANCED MENU ITEMS

’ ) . Reference
Menu Display Configuration Range Default Page |
Output signal type (main band) to an Automatic, TX Power, ALC, Drain
0 Indication Signal Type (Main Band) exteF:naI rgeteryp Voltage (Vd), Compression Level | Automatic | 16-15
(COMP), Current (Id), SWR
. TX Power, ALC, Drain Voltage
1 Indication Signal Type (Sub Band) Output signal type (sub band) to an (Vd), Compression Level (COMP), ALC 16-16
external meter
Current (Id), SWR
) Output signal level (main band) to an ;
2 Output Level (Main Band) 0to 100 [%] (in steps of 1) 50([%] |[16-16
external meter
3 Output Level (Sub Band) Output signal level (sub band) to an 0to 100 [%] (in steps of 1) 50[%] |16-16
external meter
4 REF 1/O Connector Configuration Configurations for the REF 1/0O connector |Off, Output, Input Off 16-22
5 Reference Oscillator Calibration z;iﬂllﬁgfy calibration for the reference -255 to +255 (in steps of 1) 0 18-1
6 Bandwidth (Additional Roofing Filter) I?assband width of the additional roofing |Off, 300 to 3500 [HZ] (in steps of off 16-22
filter 100 [Hz])
7 Attenuation (Additional Roofing Filter) |Attenuation of the additional roofing filter |-20 to 0 to +20 (in steps of 1) 0 16-23
8 TX Power Down with Transverter Enabled Transmit pgwer reduction while the Off, On On 16-33
transverter is enabled
9 TX Hold After Antenna Tuning Transmit hold time after completing the |, off | 423
antenna tuning
10 Antenna Tuner during RX Antenna tuner behavior while receiving  |Off, On Off 4-22
Off, Active High, Active High +
. - Linear Amplifier Control for use in the HF |Relay Control, Active High + Relay
11 Linear Amplifier Control (HF Band) band &TX Delay Ctrl, Active Low, Active Off 16-31
Low + TX Delay Control
Off, Active High, Active High +
. - Linear Amplifier Control for use in the 50 |Relay Control, Active High + Relay
12 Linear Amplifier Control (50 MHz Band) MHz band & TX Delay Ctrl, Active Low, Active Off 16-32
Low + TX Delay Control
13 Microphone Gain (FM Mode) Microphone gain in FM mode 110 100 (in steps of 1) 50 5-28
14 PKS Polarity Reverse Reversion of the PKS polarity Off, On Off 16-29
15 TX Inhibit While Busy Transmit inhibit while in the busy state Off, On Off 16-28
16 CcTCSS Unmute.for Internal Speaker Muting the CTCSS tone (Main band) Mute, Unmute Mute |16-23
(Main Band)
17 | ©CTCSSUnmuteforintemal Speaker |y o the CTCSS tone (Subband)  |Mute, Unmute Mute [16-23
(Sub Band)
18 MSQ Logic State Selecting the MSQ Logic Low, Open Low 16-24
19 SSQ Logic State Selecting the SSQ Logic Low, Open Low 16-24
20 MSQ Reverse Condition Reversing conditions of the MSQ logic Off, Busy, Sql, Send, Busy-Send, sql 16-24
state Sql-Send
21 SSQ Reverse Condition Reversing conditions of the SSQ logic Off, Busy, Sql, Send, Busy-Send, sql 16-24
state Sql-Send
Off
22 Standby State Low Power Consumption |Standby Power Saving Off, On (K-;I')yrf)e) 4-2
(E-type)
23 Cooling Fan Control after Shutdown  |Cooling fan behavior after shutdown Off, On Off 4-2
o4 MSQ/ PKS Pin Assignment Pin assignment of MSQ/PKS to the COM Off, On off 16-25
(COM Connector) connector
25 External Display Output to the external display Off, On On 16-18
26 Resolution (External Display) Video Signal Resolution 800x600, 848x480 800x600 |16-18
27 Touchscreen Calibration Touchscreen calibration - - 16-3
28 Software License Agreement Software License Agreement - - \Y,
29 Important Notices concerning Free Open |Method to obtain the open source ) ) v
Source software used in this transceiver
30 About Various Software License Licensing of the software used in this i ) v
Agreements transceiver, under the GPL/LGPL
3-10
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LIST OF USB MENU ITEMS

Display Configuration Re'fje‘ir ggce
Read Configuration Data Reading the transceiver configuration data 12-2
Save Configuration Data Saving the transceiver configuration data 12-2
USB Flash Drive Formatting Formatting the USB flash drive 12-1
Safe Removal of USB Flash Drive Safe removal of a USB flash drive 12-1



4 BASIC OPERATIONS

TURNING THE TRANSCEIVER ON

Prior to switching the main power (I/0O) ON, read
carefully through "INSTALLING AND CONNECTING
THE TRANSCEIVER" and be sure that the transceiver
and external devices have been correctly installed and
connected. {page 1-1}

Positions of the front panel controls are not influenced by
switching the main power (I/O) ON or OFF or by turning
the transceiver power (()) ON or OFF. However, an
unintentional event, such as very loud volume audio, may
take pace so the PWR control, [AF] (M) control, and [AF]
(S) control must be fully rotated counterclockwise, before
pressing the main I/O power switch or the [()].

1

Press the main I/O power switch located on the rear
panel, to the "I" (ON) to source the power to the
transceiver.

The "()" LED on the front panel lights orange and the status
of the transceiver, before it was previously turned OFF, is
retained in the transceiver. The transceiver retains the status
of the [(H], ON or OFF, when the main power I/O switch is
pressed down to the "O" position so the transceiver starts
up with the same status of the [()] when the main I/O power
switch is pressed to the "I" position next time.

[ Main Power Switch]

e
= : = é: @: =~
™

2

s

Press [(1)] on the front panel to turn the transceiver
power (()) ON.

The "(')" LED lights green after blinking orange. The startup
screen appears and then the normal operating screen
appears.

al
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o
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PRECAUTION

¢ When the transceiver power ((1)) is first turned ON, be sure that
you set the clock (your local time) for the first time. The clock is
utilized for time stamping of various types of the files. Also, timed
tasks, such as timer recording, may not be function correctly if
the clock is not set.

4 Refer to "CLOCK DISPLAY AND TIMER" for the configuration
method for the clock. {page 15-1}

Note:

4 When the transceiver is switched ON by pressing the main I/0
power switch, power is sourced from the household AC outlet
using the AC cable; it may take time to start up regardless of the
configuration in Advanced Menu 22.

¢ "HELLO" is the default power-on message. You can change
this to any text, such as your desired message and your call
sign. {page 16-1}

¢ If the transceiver or the ambient environment is too cold, it may take
time for the main screen or the sub screen to brighten.

TURNING THE TRANSCEIVER OFF

The transceiver is equipped with the main 1/0 power
switch on the rear panel and with the [()] on the front
panel.

Pressing the main I/O power switch to the "O" position
removes all power from the transceiver. Pressing [(H]
without shutting down the transceiver by pressing the main
1/0 power switch to the "O" position turns the transceiver
power ((h) OFF and places it in the Standby state.

1 Press and hold [(})] on the front panel to turn the
transceiver power (()) OFF.
A message notifying you of the end of operation appears,
and the transceiver enters the standby state. The "()" LED on
the front panel lights orange.

2 Press the main I/O power switch on the rear panel to
the "I" position.
The main power from the household AC outlet is shut down.

Note:

¢ Even after the display disappears after turning the transceiver
power (1)) OFF, the "()" LED blinks a few seconds. The
transceiver enters the standby state, when the LED starts
blinking. While the [(D] is blinking, shutting down the main power
(1/0O) or disconnecting the AC cable from the household AC outlet
may cause the transceiver to malfunction.

4 The transceiver has a function (low power consumption mode)
that can significantly reduces the power consumption while
in the standby state. Refer to "Standby State Low Power
Consumption" for further details. {page 4-2}

¢ While the main power (I/0) is shut down, the transceiver power ((})
) cannot be turned ON even with a press of [(!)]. A timed task by a
programmable timer cannot be activated.

¢ Even after the transceiver power ((})) turns OFF, the cooling fan
may continue to run until the internal temperature cools down.

4 You must first configure the Standby State Low Power Consumption
to be active while in the standby state, after the transceiver is
turned OFF by pressing [(D], and the cooling fan control.

4-1
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ENABLING THE STANDBY STATE LOW POWER
CONSUMPTION

If Standby State Lower Power Consumption is enabled,
the power consumption while the transceiver is in the
standby state can be reduced to below 0.5 W; however, it
may take longer time to start up compared with the same
for the normal operation.

1 Press [ADV.] (F) from the Menu screen to open the
Advanced Menu screen.

2 Access Menu 22, "Standby State Low Power
Consumption".

3 Press [SELECT] (F4) to allow editing of the parameter

PAMP

I
A AGC-S

14.205.001

BANDH

4 Press [-] (F4) or [+] (F5) to select "On" or "Off".

The default is "Off" (K-type) (disabling the Standby State
Low Power Consumption) and "On" (E-type). Selecting "On"
reduces the power consumption to 0.5 W during the standby
state; however, it takes 40 seconds to start up.

5 Press[HE= ] (F1).
6 Press [MENU] to exit.

Note:

¢ If Standby State Low Power Consumption is enabled, the
transceiver cannot accept a PC command. To start up the
transceiver using a PC, be sure to disable, in Advanced Menu 22,
the Standby State Low Power Consumption.

4 20 W Standby Electricity is consumed even after the transceiver
power (()) turns OFF and if “Off” has been configured in Advanced
Menu 22. Therefore, the cooling fan may run depending on the
operating temperature in order to limit the temperature increase
of the power supply unit during the standby state. If the rotation
of the cooling fan during the standby state for the power supply
unit is noticeable, you can select “On” in Advanced Menu 22 not
to increase the temperature of the power supply unit. To make
the standby state power consumption not exceed 0.5 W, you can
enable the Standby State Low Power Consumption, or press the
main power switch (I/O) on the rear panel to the “O” position to shut
down the electricity. In this case, it takes 40 seconds to start up.

CONTROLLING THE COOLING FAN WHILE IN THE
STANDBY STATE

Even after the transceiver power ((h) is turned OFF
(standby state) and the "®" LED lights orange, the cooling
fan for the final unit can be activated to quickly cool down
the final unit.

1 Press [ADV.] (F) from the Menu screen to open the
Advanced Menu screen.

2 Access Menu 23, "Cooling Fan Control after
Shutdown".

3 Press [SELECT] (F4) to allow editing of the parameter
box.

PAMP

I
A AGC-S

14 '205 001

BANDR]

4 Press [-] (F4) or [+] (F5) to select “On” or “Off”.

The default is “Off” (not activating the cooling fan after the
transceiver power (1)) turns OFF). Selecting “On” allows the
cooling fan to run even while the transceiver power (()) turns
OFF.

5 Press[ ] (F1).
6 Press [MENU] to exit.

Note:

4 The cooling fan automatically stops when the temperature of the
transceiver has decreased.

¢ If you select "Off" from Menu 22, "Standby State Low Power
Consumption”, in the Advanced Menu screen, the cooling fan will
be reactivated due to any increase in the internal temperature of
the transceiver, even after the cooling fan has completely stopped.

¢ Standby electricity is consumed even after the transceiver
power ((!)) has turned OFF. This causes the cooling fan to run
unexpectedly.
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COOLING FAN AND TEMPERATURE PROTECTION FOR
FINAL UNIT

To protect internal circuits from high temperatures, the
transceiver senses the temperature of the final unit
regardless of the operation state, either transmitting or
receiving, and controls the cooling fan rotation speed for
the final unit and the transmit power as described below.

If a thermistor detects a temperature increase in the final
unit, the cooling fan at first starts rotating at low speed. If
the temperature increases further, the cooling fan rotates
at high speed.

If excessively high temperature is detected, the transmit
power is limited until the internal temperature cools down.

Note:

¢ If a message notifies you of a detected high temperature, do not
shut down the transceiver with a press down of the main 1/0O power
switch to the "O" position.

¢ If the main power (I/O) is shut down, the cooling fan stops, and it
may take longer until the transceiver cools down.

MAIN AND SUB SCREEN DISPLAYS

In the main display, the bandscope, waterfall and audio
scope in addition to the meter display can be displayed.
A dial, the audio FFT scope (the bandpass spectrum
frequency display) and the AF value can be displayed on
the sub screen.

FI[ANT]  F[MAX-Po]

F[ATT]  F[METER]

F[P.SEL]  F[TX-FIL]

FIP.AM
KENWOOD Ts-@o“
LX)
% = oooo
) = O D
@ 1 i il o
o N pATER
D\AHAHAHAHAHAHA\D OEE

2 = — [ JL s i} R i
X-X-K-X-. -0 O
[F1]~{F7]

MAIN SCREEN

After the startup screen that appears when turning the
transceiver power (()) ON disappears, the same display
was retained when the transceiver power (() was turned
OFF last time appears.

In this case, pressing [MENU] or [EXTEND] (F) while
[EXTEND] (F) is in the key guide compresses the displays
to be the compressed mode screen.

As explained below, the function keys located below and
right side of the main screen can activate key tasks and
change the display for configuration.

Press [ESC] while a screen is open to close the screen
and revert to the normal operating screen.

VFO 1420500

BAN

Compressed Mode Screen

B Function Keys on the bottom of the Main Screen

[RXPLAY] (F1) {page 13-7}
Press to open the Recording Audio Files screen.
[TXMSG] (F2) {page 13-1}

Press in other than CW, FSK and PSK modes to open
the Voice Message screen.

[KEYER] (F2) {page 5-21}
Press in CW mode to open the CW Message screen.
[DECODE] (F3) {page 5-35}

Appears while in FSK or PSK mode. This key does not
appear while in other operating modes.

[TONE] (F4) {page 5-31}

Appears while in FM mode. This key does not appear
while in other operating modes.

[SCAN] (F5) {page 11-1}
Press to start scanning.
[M>V] (F6) {page 10-6}

Appears while in the memory channel mode or quick
memory channel mode. This key does not appear
while in other operating modes. Press to activate the
memory shift.

[M.LIST] (F7) {page 10-1}
Press to open the Memory Channel List screen.

4-3
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B Function Keys on the right side of the Main Screen
e [ANT] (F) {page 4-20}
Press to switch the antenna configuration.

B Switching to the Standard Mode and to the
Enhanced Mode

1 Press and hold [S.DISP/SEL] to switch to the standard

Press and hold to open the Antenna Name screen.
[ATT] (F) {page 6-1}

Each time you press the key, the attenuation level of
the selected band switches. Press and hold to change
the attenuation level for the selected band, in reversed
sequence.

[P.SEL] (F) {page 6-1}

Press to toggle the Preselector between active and
inactive.

Press and hold while Preselector is enabled to open
the Preselector screen. (Main Band only)

[P.AMP] (F) {page 5-9}

Press to toggle the Preamplifier for the selected band
between active and inactive.

[MAX-Po] (F) {page 4-18}

Press to cycle the maximum transmit power through
On > Off > maximum transmit power value [W].

[METERY] (F) {page 4-19}

or enhanced mode.
A long press displays or hides a dial on the sub-display.

B Changing the Display in each mode
1 Press and hold [S.DISP/SEL] to change the display.

In Normal Operation

In the standard mode display:

Each key press cycles the display through the following
sequence.

Selected Band Frequency <-> Main band and sub band
frequencies

In the enhanced mode display:
Each key press cycles the display through the following
sequence.

Selected Band Frequency <-> Main Band and sub band
frequencies

While the Encode/ Decode Screen appears:
Each key press cycles the display through the following
sequence.

The selected band frequency > Main band and sub band
frequencies > Band frequency to decode, X-Y scope (FSK
mode only), or Band frequencies to decode (PSK mode only)
> The selected band frequency

Press to cycle the transmit meter through the active
meters: Po > SWR > Id > COMP > ALC > Vd (analog
meter) SWR > Id > COMP > Vd > TEMP (digital
meters) Po > SWR > Id > COMP > ALC >Vd > TEMP
(reduced digital meter)

e [TX-FIL] (F) {page 9-8}

@ Normal Operation

Standard Screen Extended Screen

| Pressandhold |

: Sub-scope 1S.DISP] o ) Sug—scg;;e :

Press to cycle the transmit filter through FIL-A > FIL-B | pperating Band Frequency < ;| Enhanced Dispiay | 1
> FIL-C filters. Press and hold to open the TX Filter | | | |
screen. | Press[S.DISP] | | Ipress [5.DIsP] |

| | | |

Note: [ iy [ B s
| ub-band Frequency |

4 The function names guided on the main screen vary depending on | | Sub-bandFrequency | i | (EnhancedDisplay) |
the functions and configurations. L oo - 4 Lo - - _C 4

4 Some function keys along the bottom of the main screen do not
appear, depending on the functions and configurations.

¢ Frames and letters for the function keys along the right side of the
main screen turn to yellow when the available band is switched to

@ While the Encode/Decode Screen Opens

3

Sub-scope
Operating Band Frequency

Press and hold

[S.DISP]. Sub-scope

Operating Band Frequency

the sub band. Functions that cannot be used for the sub band do Dial (Enhanced Display)
not appear.
Press [S.DISP] Press [S.DISP]
Press 4 Press
[S.DISP] " gub(—jslczope Pres[;a[)qu?éld Main Band Frequency (SDISP]
ain Band Frequency Sub Band Fi
SUB SCREEN Sub-band Frequency (Lénh::cedrg?sﬁ:yc)y
On the sub screen, pressing [S.DISP/SEL] changes Press [5.DISP] lp [SDISP]
various displays, such as the standard mode display and

Operating Band Frequency
Vector Scope (PSK mode)
X-Y Scope (FSK mode)

Operating Band Frequency
Vector Scope (PSK mode)
X-Y Scope (FSK mode)

the enhanced display.

[MENU] L |
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BW:2600 HC:2800 : 2 BW:2600 2D, CON FIGURING THE SCREEN TYPE
‘ _ R ‘ R The background color or the font type can be changed as
‘ 1500 ' ‘ desired.
usB 0.000
VFO ]
14.195.00 CHANGING THE BACKGROUND COLOR
o ] 4 ] 95 UU You can select the background color for the main screen
3 & " Catad and sub screen from three options.
Ao ;‘;‘jg‘ggob;”gg‘f;“g;;{ay T S B e oy (aphanced) 1 Select Group No. 0, "Basic Configurations", from the

Menu screen.

EW2600 2 Access Menu 00, "Color Display Pattern (Main
USB 0.000 Screen)", or Menu 01, "Color Display Pattern (Sub
a6 e 14 ] 95 UU Screen)".
“ use 0.0 : Bl 3 Press [SELECT] (F4) to allow editing of the parameter
14.195.000 @ em uss box.

ETE USB VFo

" 18.205.00 14.205.000 g =~

! EA AGC-S
Main Band Frequency & Sub Band Frequency Main Band & Sub Band VFC 14.195.000 VFO ] a 2[]5 DU .

Audio Scope & Bandscope Display BAl BANDE

IS
-
{ VFO 14.083.000

0.Basic Configuratic

Ju 8 ; ameter
8 Cotor 0ispiay Pattern (Hain - l

01l Color Display Pattern (Sub 5. Same ag Main

MALN

o 10.072.990

BPSK

02 Font Style (Frequency Displa. Fonti
Color Pattern Typel

=

4 Press [-] (F4) or [+] (F5) to select "Type 1", "Type 2", or

X-Y Scope Vector Scope "Type 3"
- “Same as Main” can be configured for Menu 01, “Color

Note.. . _ Display Pattern (Sub Screen)” allowing the sub-screen to
4 A dial does not appear on the sub-screen while the single have the same background color as the main screen. The

frequency for normal operation is displayed. default is “Type 1” for Menu 0-00 and “Same as Main (Main)”
¢ The X-Y scope appears only if the RTTY screen appears on the for Menu 0-01.

main screen.
# The Vector scope appears only if the PSK screen appears on the 5 Press| 1(F1).

main screen. 6 Press [MENU] to exit.

CHANGING THE DISPLAY FONT

You can select the font type applied to the frequency
display from three types.

1 Select Group No. 0, "Basic Configurations", from the
Menu screen.

2 Access Menu 02, "Font Style (Frequency Display)".

3 Press [SELECT] (F4) to allow editing of the parameter
box.

PAMP ATHT  200W e 1| PAMP
i -t
||
A AGC-S

o 147850005 = 14208 00t

BAI BANDR]

“USB

ttern (Main
or Display Pattern (Sub S

ial Color Pattern Typal
off
60 [min]
TS-990
HELLO
High
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4 Press[-] (F4) or [+] (F5) to select "Font 1", "Font 2", or
"Font 3".
The default is "Font 1".

5 Press [IC= ] (F1).
6 Press [MENU] to exit.

CHANGING THE DIAL COLOR (SUB SCREEN)

You can select the dial color pattern for the sub screen
from two patterns.

1 Select Group No. 0, "Basic Configurations", from the
Menu screen.
2 Access Menu 03, "Dial Color Pattern".

3 Press [SELECT] (F4) to allow editing of the parameter
box.

A AGC-5
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4 Press[-] (F4) or [+] (F5) to select "Type 1" or "Type 2".
The default is "Type 1".

5 Press [ IC= ] (F1).
6 Press [MENU] to exit.

CAPTURING AND SAVING SCREEN IMAGES

You can capture screen images from the main screen
or the sub-screen and save them to a USB flash drive in
PNG (.png) format. {page 16-12}
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SELECTING THE DIMMER

Dimmer is a function to change the brightness of the
screen and LED as you wish.

CHANGING BRIGHTNESS

You can change the brightness of the screens and LEDs
using preset dimmer settings (below). For example,

you can adjust the brightness to be brighter for daytime
operation and darker for nighttime operation.

[DIM/SEL]

[MULTI/CH]
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1 Press [DIM/SEL] to switch the dimmer.
Can be selected from “Dimmer 1” to “Dimmer 4”.

ADJUSTING THE DIMMER LEVEL

You can create four preset dimmer settings for each of
the main display, sub display, and LEDs. You can then use
these preset settings to easily adjust the display and LED
brightness while operating the transceiver.

1 Press and hold [DIM/SEL] to open the Dimmer screen.

VFO

14.205.00

BANDE on

(RESET) DIMMER

2 Press[IEH] (F3) or [ IE= ] (F4) to select “Main
Display”, “Sub Display”, or “LED”.

3 Press[-] (F5) or [+] (F6), or rotate the MULTI/CH
control to adjust the brightness.
Available range is from "5" (dark) to "100" (bright).

4 Press [DIMMER] (F2) to switch the dimmer.

Each key press cycles through Dimmer 1 > Dimmer 2 >
Dimmer 3 > Dimmer 4 > Dimmer 1.

5 Repeat steps 2 and 3.

Note:
¢ Pressing and holding [(RESET)] (F1) resets the configurations so
as to revert to the default.

¢ Brightness of the "TIMER" LED and the "()" LED are fixed while
the transceiver power ((})) turns OFF. The configured brightness
does not apply.
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SWAPPING THE OPERATING DATA BETWEEN
MAIN BAND AND SUB BAND

There two independent receivers in this transceiver, such
as the main band and the sub band. These two receivers

can behave separately; hence, you can configure different

frequencies and modes for each band. If there is only
one key available for the main band and sub band, you
can operate the transceiver with the key by swapping the
operating band for the main band and sub band.

The frequency displayed on the left side of the main
screen is the main band, and the one on the right side is
the sub band.

[HI/SHIFT LO/WIDTH]
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1 Press [<MAIN] or [SUB>] to select the band to
operate.

e Frequency display for the band to operate will be larger in
the main screen.

e Main Band: The "MAIN" LED lights green.
e Sub Band: The "SUB" LED lights green.
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TX-FIL
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RX PLAY

Note:

¢ The "HIGH/SHIFT LOW/WIDTH" (Sub) LED turns Off upon
selection of the main band, and lights orange upon selection of the
sub band so as to prevent fault operation.

ADJUSTING THE AF GAIN

You can adjust the speaker volume. Two independent AF
controls are available for the main band and for the sub
band, respectively.

[MUTEI](S)
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1 Rotate the AF (M) or AF (S) control.

¢ Clockwise increases the volume and counterclockwise
decreases it.

Note:

4 Depending on the configurations for Squelch and CTCSS, no audio
sounds even with a rotation of the AF control. In such a case, rotate
the SQL control counterclockwise or deactivate the CTCSS.

MUTING THE RECEIVED AUDIO

You can mute the received audio with a simple key press,
rather than by rotating the AF control. You can press
[MUTE] for the main band and the sub band respectively.
For example, if you are receiving on both the main band
and the sub band, but would like to concentrate on
listening to the received audio of the station calling on the
main band, you can temporarily mute the sub band.

1 Press [MUTE] (M) or [MUTE] (S) to mute the received
audio.

e The "MUTE" (M) or "MUTE" (S) LED light orange.
* Press again to make the received signal audible.
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ADJUSTING THE RF GAIN

You can adjust the received sensitivity gain. Two
independent RF controls are available for the main band
and for the sub band, respectively. In normal operation,
you can fully rotate the RF control counterclockwise. If an
external noise or interference by another station is present,
rotate the control counterclockwise slightly to decrease the
gain and listen to the received audio.
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[RF(M)] [RF(S)]

1 Rotate the RF (M) or RF (S) control to adjust the RF
gain.
Rotate the RF control counterclockwise and adjust the signal
to not be below the peak value range, while viewing the peak
value on the S-meter. Signals weaker than this level are
attenuated.

Note:

4 Depending on the type of antenna and the band conditions, better
reception may sometimes be obtained if the control is rotated
slightly counterclockwise rather than always positioned fully
clockwise.

ADJUSTING THE SQUELCH LEVEL

The threshold level for Squelch, a function to eliminate the
audible noise on the frequency where no signal is present,
can be adjusted. Two independent SQL controls are

available for the main band and the sub band, respectively.
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1 Rotate the SQL (M) or SQL (S) control to adjust the
squelch level.
* Rotating the SQL control clockwise raises tightens the
squelch level and counterclockwise opens it.
* You can rotate the SQL control until the squelch noise
disappears.

Note:
¢ The position of the SQL control, where noise disappears, varies
depending on the signal, temperature, and operating environment.

¢ The position of the SQL control in FM mode, where noise
disappears, differs from other modes.

CONFIGURING THE OPERATING BAND

You can select your desired operating band.

The band can be configured for the main band and the
sub band, respectively. With the numeric keypad, you can
instantly select an amateur band ranging from the 1.8
MHz band to the 50 MHz band and the general band.

The transceiver’s band memory function allows you to
store up to five configurations for each band, with the last
used frequency and operating mode.

This can be convenient if you are in a contest, in order to
return the frequency and operating mode to their original
states each time you change bands.

Band Select Keys
[1.8]~[50], [GEN1], [GEN2], [ENT], [CLR]
|
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[MULTI/ CH]

1 Press the band keys [1.8] to [50], [GEN1], and [GEN2]
to store the frequency and operating mode.
When you press a key, the transceiver stores the VFO
frequency and the status of the operating band at that
moment, and then enables the operation of the next memory
band. Each time you press a key, the band memory cycles
from Band Memory 1 to Band Memory 5. The band memory
number appears below the frequency display, on the main
screen.

Note:

¢ Frequencies outside the band memory frequency range cannot be
stored.
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B Band Memory Defaults

Band Name and Frequency Default (MHz) and Mode
Range (MHz) Band Memory 1 Band Memory 2 Band Memory 3 Band Memory 4 Band Memory 5
1.8 MH2/ 1.62 t0 2.00 1.8/ CW (K-type) 1.81/ CW (K-type) 1.82/ CW (K-type) 1.83/ CW (K-type) 1.84/ CW (K-type)
’ ’ ’ 1.83/ CW (E-type) 1.84/ CW (E-type) 1.85/ CW (E-type) 1.81/ CW (E-type) 1.82/ CW (E-type)

3.6/LSB (K-type) 3.7/LSB (K-type) 3.8/LSB (K-type) 3.9/LSB (K-type)

8.5MHz/3 o 4 8.5/LSB 3.55/LSB (E-type) | 3.6/LSB(E-type) | 3.65/LSB(E-type) | 3.7/LSB (E-type)
7.05/ LSB (K-type) 7.1/ LSB (K-type) 7.15/ LSB (K-type) 7.2/ LSB (K-type)

7MHz/6.5107.5 7:0/LSB 7.05/LSB (E-type) | 7.1/LSB(Estype) | 7.15/LSB(E-type) | 7.2/LSB (E-type)

10 MHz/10t0 10.5 10.1/CW 10.11/CW 10.12/ CW 10.13/ CW 10.14/ CW

14 MHz/ 13.5t0 14.5 14.0/ USB 14.1/USB 14.15/ USB 14.20/ USB 14.25/ USB

18 MHz/ 18 t0 19 18.068/ USB 18.1/ USB 18.11/USB 18.15/ USB 18.16/ USB

21 MHz/20.5t021.5 21.0/USB 21.1/USB 21.15/USB 21.2/ USB 21.3/USB

24 MHz/ 24 t0 25 24.89/ USB 24.92/ USB 24.94/USB 24.96/ USB 24.98/ USB

28 MHz/ 27.5 to 30 28/ USB 28.3/ USB 28.5/ USB 29/ FM 29.3/ FM

50.125/ USB (K-type)
50 MHz/ 50 to 54 50/ USB 50.15/ USB (E-type) 50.2/ USB 51/FM 52/ FM
1.000/ AM (K-type) | 5.3305/ USB (K-type)
General 1/0.030 to 60 0.1357/ CW 0.472/ CW 0.999/ AM (E-type) | 5.2585/ USB (E-type) 5.4035/ USB
General 2/ 0.030 to 60 2.5/ AM 5.0/ AM 10.0/ AM 15.0/ AM 20.0/ AM

CHANGING THE NUMBER OF BAND MEMORIES
You can change the number of band memories to be
applied to the transceiver. The default quantity is 3.

1 Select Group No. 3, "Basic Configurations", from the
Menu screen.
2 Access Menu 08, "Number of Band Memories".

3 Press [SELECT] (F4) to allow editing of the parameter
box.

PAMP
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I

4 Press [-] (F4) or [+] (F5) to select "1", "3", or "5".
The default is "3".

5 Press[ ] (F1).
6 Press [MENU] to exit.
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SELECTING THE OPERATING MODE

The operating mode can be selected. The transceiver
can be operated in SSB (LSB/USB), CW (CW-R), FSK
(FSK-R), PSK (PSK-R), FM and AM modes.
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Mode keys

LSB OR USB MODE

1 Press [LSB/USB].

Each key press toggles the operating
mode between LSB and USB modes.

PEIN
CW/CW-R MODE
1 Press [CW/CW-R].

Each key press toggles the operating
mode between CW and CW-R modes.

Co ) = ComnD

FSK/FSK-R OR PSK/PSK-R MODE

1 Press [FSK/PSK/REV].
Each key press toggles the operating mode between FSK
and PSK modes. While in each operating mode, press and
hold [FSK/PSK/REV] to reverse the operating mode.

FM/AM MODE

1 Press [FM/AM]. Each key press toggles the
operating mode between FM and AM modes. While
in FM mode, press and hold [FM/AM] to toggle the
FM mode between FM and FM-N (FM Narrow).

FM-N

4-10

CONFIGURING THE DATA MODE

The DATA mode is the operating mode with which you can
connect external equipment to the transceiver, enabling
communicate in RTTY, PSK31 and other formats.

1 Press one of the mode keys to select FM, AM, or SSB
(LSB/USB) mode.

2 Press [DATA/SEL].
Each key press cycles through the following sequence.

(blank) > D1 > D2 > D3 > (blank)

DATAOFF | DATAT DATA2 DATA3

Inthe LSB mode|  LSB LSB-D1 LSB-D2 | LSB-D3
Inthe USB USB USB-D1 | USB-D2 | USB-D3
mode

In the FM mode FM FM-D1 FM-D2 FM-D3

In the FMN FMN FM-N-D1 | FM-N-D2 | FM-N-D3
mode

In the AM mode AM AM-D1 AM-D2 AM-D3

PRECAUTION
4 Activating the speech processor while in DATA mode may disrupt
data communications. {page 9-6}

4 The standby method and muting of the audio not used for
transmission can be configured for each status, DATA OFF, DATA
1, DATA 2, and DATA 3. {page 5-11}
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AUTO MODE

Auto Mode is a convenient function allowing you to
automatically switch to the correct operating mode
according to your band plan.

You can preconfigure the auto mode frequency points and
the corresponding operating modes. This enables you to
automatically switch the operating mode when tuning from
one auto mode frequency range into another.

ENABLING/DISABLING AUTO MODE

FTAUTO MODE] [MENU]
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Tuning (M)  Tuning (S)

1 Press [MENU].
2 Press [A.MODE] (F1) to open the Auto Mode screen.
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COPY DELETE

3 Press [A.MODE] (F1) to toggle the Auto Mode
between active and inactive.

While Auto Mode is active, the key guide is yellow regardless
of whether or not the key is operable. While Auto Mode is
inactive, the key guide is white.

4 Press [OK] (F6).
5 Press [MENU] to exit.

CONFIGURING AUTO MODE FREQUENCY POINTS

You can configure up to 32 auto mode frequency points.

1 Press [MENU].

2 Press [A.MODE] (F1) to open the Auto Mode screen.
3 Rotate the Tuning control to select the frequency point.
4

Press or press and hold one of mode keys to select the
mode you wish to store.

5 Press [COPY] (F4) to copy the frequency and
operating data.
e The selected band frequency point and mode are stored.
» To delete a stored frequency point and mode, press

[HENE (F2) or [ I ] (F3), or rotate the MULTI/

CH control to select the row to delete, then press
[DELETE] (F5). The points listed below the deleted point
will move up, and the display will refresh.

6 Repeat steps 3 to 5 until frequency and operating data
are configured for all points.

7 Press[OK] (F6).
8 Press [MENU] to exit.
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While Auto Mode is active, you can select the operating
band automatically assigned to each channel. For normal
Amateur Radio use, LSB mode should be selected for
SSB frequencies lower than 10.1 MHz and USB mode
should be selected for SSB frequencies higher than 10.1
MHz.

The following list shows an example of the configurations

for the auto mode frequencies in the HF or 50 MHz bands.

Frequency Mode Preset Frequency Range
1.620 MHz AM 30 kHz < freq. < 1.62 MHz
2.000 MHz CW 1.62 MHz < freq. < 2.0 MHz
3.500 MHz LSB 2.0 MHz < freq. < 3.5 MHz
3.525 MHz Ccw 3.5 MHz < freq. < 3.525 MHz
10.100 MHz LSB 3.525 MHz < freq.< 10.1 MHz
10.150 MHz cw 10.1 MHz < freq. < 10.15 MHz
14.000 MHz USB 10.15 MHz < freq. < 14.0 MHz
14.070 MHz CW-R 14.0 MHz < freq. < 14.07 MHz
14.112 MHz FSK 14.07 MHz < freq. < 14.112 MHz
18.068 MHz usB 14.112 MHz < freq. < 18.068 MHz
18.110 MHz Cw 18.068 MHz < freq. < 18.11 MHz
21.000 MHz usB 18.11 MHz < freq. < 21.0 MHz
21.070 MHz Ccw 21.0 MHz < freq. < 21.07 MHz
21.125 MHz FSK 21.07 MHz < freq. < 21.125 MHz
21.150 MHz Ccw 21.125 MHz < freq. < 21.15 MHz
24.890 MHz usB 21.15 MHz < freq. < 24.89 MHz
24.930 MHz Ccw 24.89 MHz < freq. < 24.93 MHz
28.000 MHz usB 24.93 MHz < freq. < 28.0 MHz
28.070 MHz cw 28.0 MHz < freq. < 28.07 MHz
28.150 MHz FSK 28.07 MHz < freq. < 28.15 MHz
28.200 MHz cw 28.15 MHz < freq. < 28.2 MHz
29.000 MHz UsSB 28.2 MHz < freq. < 29.0 MHz
30.000 MHz FM-DATA 29.0 MHz < freq. < 30.0 MHz
50.000 MHz uUsB 30.0 MHz < freq. < 50.0 MHz
50.100 MHz cw 50.0 MHz < freq. < 50.1 MHz
51.000 MHz usB 50.1 MHz < freq. < 51.0 MHz
52.000 MHz FM 51.0 MHz < freq. < 52.0 MHz
60.000 MHz usB 52.0 MHz < freq. < 60.0 MHz
Note:

4 No auto mode frequencies above 52.0 MHz are configured. The
frequency range of 52.0 MHz < freq < 60.0 MHz is grouped as FM
mode.
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TUNING THE FREQUENCY

There are another methods to tune the frequency other
than the basic methods of rotating the Tuning control or
pressing [UP] or [DOWN] (microphone). This section
describes how to select the frequency quickly.

[UP] [DOWN]
[MENU] [MULTI/ CH]
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TUNING WITH THE TUNING CONTROL

1 Rotate the Tuning (M) or Tuning (S) control to

increment or decrement the frequency.

* Rotate it clockwise to increase the frequency and rotate it
counterclockwise to decrement the frequency.

* You can adjust the number of steps per revolution of the
Tuning control. If Fine Tuning is inactive in SSB, CW or
FSK mode, the Tuning control will use 10 Hz per step.

* With the default of 1000 steps, a single rotation of the
Tuning control changes the frequency by 10 kHz.

2 Select Group No. 3, "Basic Configurations", from the
Menu screen.

3 Access Menu 06, "Tuning Control (Main): Number of
Steps per Revolution”, or Menu 07, "Tuning Control
(Sub): Number of Steps per Revolution".

4 Press [SELECT] (F4) to allow editing of the parameter
box.

PAMP
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1000 [kHz]

B. oOff

Numbe.. |1000 [Step]

mber 000 [Step]

5 Press[-] (F4) or [+] (F5) to select "250 [Step]", "500
[Step]", or "1000 [Step]".

The default is “1000” for both Menus 06 and 07.

6 Press[ =] (F1).
7 Press [MENU] to exit.
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USING THE MICROPHONE KEYS

1 Press [UP] (microphone) or [DOWN] (microphone) to
increment or decrement the frequency.

ROUNDING OFF THE FREQUENCY

When selecting a frequency using the MULTI/CH control,
the new frequency may fall between two integer points,
thus the frequency will be rounded off to the nearest
integer. You can deactivate the rounding off capability of
the frequency.

Note:

¢ Different functions can be assigned to the [UP] (microphone) and
[DOWN] (microphone).

1 Select Group No. 3, "Basic Configurations", from the
Menu screen.

CHANGING THE FREQUENCY 2 Access Menu 00, "Frequency Rounding Off (Multi/
Rotating the MULTI/CH control enables you to change the Channel Control)".
frequency more quickly. The frequency step size can be 3 Press [SELECT] (F4) to allow editing of the parameter

increased or decreased via the menu.

1 Rotate the MULTI/CH control to increment or
decrement the frequency.

The default step frequency is "5 kHz" for AM, SSB, CW, FSK
and PSK modes and "10 kHz" for FM mode.

A AGC-S use

~ 1420500
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CHANGING THE STEP FREQUENCY

1 Select Group No. 3, "Basic Configurations", from the
Menu screen.

2 Access Menu 01, "SSB/CW/FSK/PSK Mode
Frequency Step Size (Multi/Channel Control)", Menu
02, "AM Mode Frequency Step Size (Multi/Channel

4 Press [-] (F4) or [+] (F5) to select “On” or “Off”.

Control)", or Menu 03, "FM Mode Frequency Step Size
(Multi/Channel Control)".

Press [SELECT] (F4) to allow editing of the parameter

The default is “On” (rounding off the frequency per each
step). Selecting “Off” does not allow the transceiver to round
off the frequency per each step.

box.

5 Press[ =] (F1).
6 Press [MENU] to exit.

USB

v 1420500

BANDH

} [Step]
000 [Step]

4 Press [-] (F4) or [+] (F5) to select "On".
You can configure the frequency step size as listed below.

Menu 3-01 (SSB, CW, FSK, PSK mode)
0.5 kHz, 1 kHz, 2.5 kHz, 5 kHz, 10 kHz

Menu 3-02, "FM mode", and Menu 3-03, "AM mode"

5kHz, 6.25 kHz, 10 kHz, 12. 5 kHz, 15 kHz, 20 kHz, 25 kHz,
30 kHz, 50 kHz, 100 kHz

5 Press[IHE™] (F1).
6 Press [MENU] to exit.
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FINE TUNING

You can change the frequency step size of the Tuning
control to be 1/10th of the default step size. Fine Tuning
enables you to precisely tune the received frequency

where it cannot be easily tuned using the default step size.

[UP] [DOWN]
[MENU] [MULTI/CH]
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Tuning (M)  Tuning (S)

B Fine Tuning the Main Band Frequency

1 Press [FINE] (M) to toggle the Fine Tuning between
active and inactive.

M Fine Tuning the Sub Band Frequency

1 Press [FINE] (S) to toggle the Fine Tuning between
active and inactive.

Note:

4 While Fine Tuning is inactive, the 1 Hz digit in the frequency display
will be grayed out.

4 InFM or AM mode, the 10 Hz and 1 Hz digits are normally grayed
out. While Fine Tuning is active, the grayed out frequency display is
cancelled and all digits, including the 1 Hz digit, appear.
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TUNING IN MHZ STEP

1 Press [UP] or [DOWN] to change the frequency in
steps of 1 MHz.
e While holding down the key, the frequency continuously
increases or decreases.
* You can change the step size that applies when [UP] or
[DOWN] is pressed.

2 Select Group No. 3, "Basic Configurations", from the
Menu screen.

3 Access Menu 04, "Frequency Step Size (Up/Down
Keys)".

4 Press [SELECT] (F4) to allow editing of the parameter
box.

~ 14.205.00

BANDH

(RESET)

5 Press [-] (F4) or [+] (F5) to select “100 [kHz]”, “500
[kHz]", or “1000 [kHz]".
The default is "1000".

6 Press[ =] (F1).
7 Press [MENU] to exit.

SELECTING THE STEP FREQUENCY FOR AM
BROADCAST LISTENING

When listening to the AM broadcast band ranging from
522 kHz to 1710 kHz, the receive frequency can be
changed by rotating the MULTI/CH control with 9 kHz
frequency step size.

1 Select Group No. 3, "Basic Configurations", from the
Menu screen.

2 Access 05, "9 kHz Step in AM Broadcast Band (Multi/
Channel Control)".

3 Press [SELECT] (F4) to allow editing of the parameter

BCH

14. 205 00

BANDH

(Up/Down. 1000 [kHz]

{u sm MRS

1) : Numbe. 1000 [Step]
bar

4 Press [-] (F4) or [+] (F5) to select “On” or “Off”.
Selecting “Off” allows you to change the receive frequency at
the step frequency configured in Menu 3-03.
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The default is “Off” (K-type) and “On” (E-type).

5 Press[HE™= ] (F1).
6 Press [MENU] to exit.

DIRECTLY ENTERING THE FREQUENCY

If your desired frequency is far from the current frequency,
directly entering the numbers using the numeric keypad is
the fastest method to enter the frequency.

Band Select Keys
[1.8]~[50], [GEN1], [GEN2], [ENT], [CLR]
|
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1 Press [ENT].

A series of dashes ("-") appear on the frequency display for
the selected operating band.

2 Press the numeric keys to enter a frequency.
* Pressing the numeric key replaces the dashes with the
entered number, starting with the leftmost digit.

and then [ENT] completes the entry. Always enter a
leading “0” for frequencies below 6MHz.

Pressing [CLR] during the entry aborts the entry, and the
VFO frequency before the entry began reappears.

ANT1
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To enter 1.82 MHz, pressing [0/50], [1/1.8], [8/24], [2/3.5],

Note:

4 The maximum frequency you can enter is 59.99999 MHz for Fine
Tuning, you cannot enter 60 MHz.

¢ Pressing [ENT] while entering a frequency fills the remaining digits
with O's.

¢ If you enter a value outside the transmit and receive frequency
range, a beep sounds and the entry will be rejected.

¢ If the first entered value is from 0 to 5, that digit will automatically be
set as the 10 MHz digit; entering a first value from 6 to 9 will set that
digit as the 1 MHz digit.

4 Even if you enter the 10 Hz digit, "0" will not appear.

¢ Entering the frequency deactivates the RIT and XIT. However, the
respective offset frequencies cannot be released.

4 In any mode other than AM and FM mode and when Fine Tuning
is disabled, the 10 Hz digit will be the least digit that you can enter,
and in AM and FM modes, 100 Hz digit is the least digit you can
enter.

¢ After entering a frequency while in Auto mode, the operating mode
automatically changes. {page 4-11}

DISPLAYING THE HISTORY OF THE FREQUENCY
ENTRIES

A maximum of the last 10 frequencies entered using the
numeric keypad can be stored in the transceiver. To reuse
a frequency you previously entered, that frequency can be
recalled from the last 10 entered frequencies.

1 Press [ENT] to allow you to enter the frequency.
All digits for the frequency are displayed with "-" (dash).

2 Rotate the MULTI/CH to display the histories.
 Stored frequencies along with their log numbers appear.
The most recent frequency along with the earliest log
number appears first.
* Rotate the MULTI/CH control clockwise to increase the log
number and display the older logs in sequence.

3 Press [ENT] to transfer the selected frequency to the
VFO.

Note:

¢ If the frequency was not correctly entered, the entry will not be
stored as a last entered frequency.

¢ If no frequency has been entered, nothing appears as a last
entered frequency.

¢ If you enter a frequency while the auto mode frequency point is
being configured, nothing appears as a last entered frequency.

¢ If you activate the transverter, all frequency logs will be cleared.
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USING THE FREQUENCY LOCK

Frequency Lock can lock particular keys and controls
so they are not accidentally operated to change the
frequency.

00o0dbooooon
000 0 000000

005 000 O 000000
o000 00

Keys/Controls

Remarks

Tuning (M) and Tuning (S)
controls

The Tuning (M) control can be rotated
during your operation with TF-SET.

During the configuration, rotate to scroll

MULTI/CH control the items you can edit.

[ENT] key

[M.IN] key

[SCAN] (F5) key Can still be used by pressing and holding

to open the configuration screen.

00U T

O
o:
o

|
) [LO(lﬁK](S)

=—1=

[LOCKI(

B Locking the Main Band Frequency

1 Press [LOCK] (M) to lock the frequency for the main
band.
The "LOCK" (M) LED lights orange.

H Locking the Sub Band Frequency

1 Press [LOCK] (S) to lock the frequency for the main
band.
The "LOCK" (S) LED lights orange.

Following are the keys that are locked while the frequency
is being locked. Refer to the following table.

[UP] (microphone) and
[DOWN] (microphone)

Can be used while TF-SET is being
operated in VFO mode. Can still be used by
pressing [UP] (microphone) and [DOWN]
(microphone) to change a parameter in the
Menu. Can still be used by pressing [UP]
(microphone) and [DOWN] (microphone) to
"Paddle" if it has been configured for Menu
04 (Paddle (Microphone Up/Down Keys)).

[M/V] key

[RX] (M) and [RX] (S) keys

Can be operated only if the main band
frequency is locked.

[TX] (M) and [TX] (S) keys

Band Select Keypad

[M»VFO] (F), [M>V]

[M>S] key

[M/S] key

Mode keys

Press and hold while in FM mode to enter
to FM narrow mode.

[FINE] (M) and [FINE] (S)
key

[CW T.] (M) and [CW T.] (S)

[Q.MR] key

[QM.IN] key

Touchscreen Tuning

[UP] and [DOWN]

[TRACKING]

Can be operated only if the main band
frequency is locked.
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TRANSMITTING
AUDIO TRANSMISSION
[SEND] FIMAX-Po] [lMAIN BUSY/TXILED
okl
8 %%E OF:
it sUso o]

‘ [PWII:{]
[VOX/SEL]

|
MIC] [CW/CW-R]

1 Press down the [PTT] (microphone), or press [SEND].

2 Speak into the microphone in your normal voice.

3 Release the [PTT] (microphone), or press [SEND].
The transceiver reverts to the receive state.

CW TRANSMISSION

If a keyer or paddle is connected to the transceiver, you
can transmit in CW mode.

1 Press [CW/CW-R] to select CW mode.
2 Press [VOL/SEL] or [FBK] to enable the break-in.
3 Operate your keyer or paddle.

Note:
4 While transmitting, the "TX" LED for the selected band lights.

ADJUSTING THE MICROPHONE GAIN

You can adjust the microphone gain when you transmit in
SSB or AM mode.

1 Press down the [PTT] (microphone), or press [SEND].
The "MAIN BUSY/TX" LED lights red.

2 Speak into the microphone in your normal voice.

3 Rotate the MIC control to adjust the microphone gain.
SSB Mode

Rotate the MIC control while speaking into the microphone
to adjust the level. The ALC meter display varies depending
on the audio level. Adjust the level so as not to exceed the
tolerance of the ALC range. {page 4-19}

AM Mode

Rotate the MIC control while speaking into the microphone
to adjust the level. Adjust the level until the indication in the
PWR meter slightly varies by the audio level.

4 Release the [PTT] (microphone), or press [SEND].

The "MAIN BUSY/TX" LED light green or turns Off,
depending on the configuration for the squelch level.

Note:

¢ For FM mode, configure the microphone gain in Advanced Menu
13, "Microphone Gain (FM Mode)". {page 5-28}

ADJUSTING THE TX POWER

Reduce the transmit power as long as you can make a
QSO securely. This prevents you from interfering with or
disturbing other stations.

With this transceiver, you can adjust the transmit power
even while you are transmitting.

1 Rotate the PWR control to adjust the transmit power.
Clockwise increases the transmit power and
counterclockwise decreases it. The available transmit power
range varies, depending on the band and operating mode.
Refer to the following table.

TS-990S
Other than AM AM
HF Band 5to 200 [W] 5to 50 [W]
50 MHz Band 5to 200 [W] 5to 50 [W]

PRECISELY ADJUSTING THE TX POWER

You can select the number of steps when you rotate the
PWR control.

[SEND] FIMAX-Po] [MENU]
|
= = =
=] =1
[ | =
== =th
= = -
©) Eg 8o O B EE o
© N[ S22 (Bl enis 5
-/ Te[TeTefJal o] o] o] Cleeala| ol o0
e e e DEjl.:l o= o
CoQQg O
|

I
[ESC] [PWR] [F1]~[F7] [MULlTI / CH]

1 Select Group No. 6, "TX/RX Filter & Misc.", from the
Menu screen.

2 Access Menu 04, "Transmit Power Step Size".

3 Press [SELECT] (F4) to allow editing of the parameter
box.

L AGC i‘JSB

' 14.195.00

BANDH

14.205.00

BANDH

X Inhibit

' i
3 |
i

4 Press[-] (F4) or [+] (F5) to select "1 [W]", or "5 [W]".
The default is "5 [W]".

5 Press[HE™ ] (F1).
6 Press [MENU] to exit.
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TRANSMIT POWER LIMITER

You can place a limit on the transmit power of your
transceiver. This function prevents the transmit power
from exceeding the configured transmit power limit even
with further rotation of the PWR control. You can also set a
different transmit power limit for the DATA mode.

1 Press [MAX-Po] (F) to open the TX Output Limit
screen.

VFO

14.205.00

BANDE ON

(RESET)

2 Press[IEIN] (F4) or [ I ] (F5) to highlight a line
for a frequency band.

3 Press[ENE] (F2) or [ I ] (F3) to select the

transmit power to be controlled.

As shown below, you can select the item to limit the transmit
power.

Max Power Limit

Transmit power limit for normal transmission.

Max Power Limit (DATA)

Enables the configuration for the transmit power limit while in DATA
Mode.

TX Tune Power

Enables the configuration for the transmit power limit for the
TXTuning. {page 9-14}

4 Press [-] (F6) or [+] (F7), or rotate the MULTI/CH
control to select the limit value for the transmit power.
Press and hold [(RESET)] (F1) to revert the limit value for the
selected item to the default.

5 Press [MAX-Po] (F) or [ESC] to exit.

Note:

¢ [f"On" (with the 5 W transmit power reduction enabled) is
configured in Advanced Menu 08, "TX Power Down with
Transverter Enabled", [MAX-Po] (F) on the right side of the main
screen and the wattage value on the key guide will disappear when
the transverter or drive-out is activated.

¢ If ANT1 is selected for the transceiver for use with an external
antenna tuner, the maximum transmit power is limited to 100 W.
Even if greater than 100 W is configured for the transmit limiter, the
display on the key guide of [MAX-Po] (F) remains as 100 W as well
as the display on the main screen (100 W).

METER

The meter for the main band displays the signal as an
S-meter while receiving and as the selected meter while
transmitting. The meter for the sub band always displays
the readout of the S-meter. The meter type for the main
band displayed on the main screen can be changed.

FIMETER]

Y a000 oo

CHANGING THE METER TYPE

You can select the meter display pattern, showing the
main band status, from a digital pattern or two analog
patterns.

1 Select Group No. 0, "Basic Configurations", from the
Menu screen.
2 Access Menu 10, "Meter Display Pattern”.

3 Press [SELECT] (F4) to allow editing of the parameter
box.

hd 1] PAMP

A AGC-S

" 14.195.000 "¢ ™ 14.205.00

BAJ BANDR]

4 Press[-] (F4) or [+] (F5) to select "Type 1" (Digital),
"Type 2" (Analog 1), or "Type 3" (Analog 2).
The default is "Type 2" (Analog 1).

5 Press[HE=] (F1).
6 Press [MENU] to exit.

=
Uy A B 7 4
LT T
0 10 2 0 100

pwR 112 2

SWR1 15

Type 1 (Digital Meter)

P Contents
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S-meter r 7 8 20 g "
Transmit Power—|_.s % Mﬂ
_LQPO I < 250W

SWL ——eSWR
[—0 Id
Drain Current

Compression Level ALC Level Drain Voltage

Type 2 (Analog 1 Meter)

CHANGING THE TRANSMIT METER

1 Press [METER] (F)
Parameters vary according to the meter type:

For Type 1 (Digital Meter)
SWR > Id >Vd > TEMP > SWR

For Type 1 (Digital Meter) and displayed as the compressed
mode

Po>SWR > Id > ALC >Vd > TEMP

For Type 2 or Type 3 (Analog Meter)
PO >SWR > Id > COMP > ALC > VD

PO Indicates the transmit power. (Indicates the peak
transmit power value.)

SWR Indicates the Standing Wave Ratio showing the
antenna impedance matching state.

COMP Displays the amount of compression of the transmit
signal by the speech processor.

ALC Indicates the voltage in the Automatic Level Control

circuit.
Id Indicates the drain current in the final FET circuit.
vd Indicates the drain voltage in the final FET circuit.

TEMP Indicates the temperature of the internal circuit.

200W i 1} RAMP ANT1
- s 3 YAGH

ATT
OFF

PSEL
OFF

14.205.000 .,

g

5.00

[

VFO

u
BanDil BANDEl ON

MAX-Po
200W

METER
SWR

TX-FIL
FIL-A

AX PLAY TX MSG SC MLIST

PAMP ANT1
; YAGI

ATT
OFF

ol : ~ RSEL
A AGC-S S i

" 14.195.00 14.205.000 e

BanDil BANDEl ON

MAX-Po

200W

METER
SWR

TX-FIL
FIL-A

AX PLAY TX MSG SC MLIST

S-meter for the sub band appears on the upper right side of
the main display.

S-meter for the sub band

Note:

¢ If an analog meter is connected to the METER terminal on the rear
panel, the signal level can be observed on both the front panel and
the external meter. {page 16-15}

4 COMP meter can be selected while the Speech Processor is
active.

METER PEAK-VALUE HOLD

Indicates the held peak-value in the digital meter.

1 Select Group No. 0, "Basic Configurations", from the
Menu screen.

2 Access Menu 11, "Meter Display Peak Hold".
3 Press[SELECT] (F4) to allow editing of the parameter
box.

PAMP

A AGC-S usse L AGC-S

w 147950005 * 14205 00¢

BA BANDE

ter
Typel
off

B0 [min]

TS-860

lay Peak Hold |on

CONFIG A

4 Press [-] (F4) or [+] (F5) to select "Off" or "On".
The default is “On” (use with Meter Peak Hold). Selecting
“Off” disables the Meter Peak Hold. In this case, the peak
values remain displayed for the duration below.

Upper Display: 0.5 seconds
Middle and Lower displays: 0.3 seconds (except SWR meter)

5 Press[ =] (F1).
6 Press [MENU] to exit.

ANALOG METER RESPONSE SPEED

You can configure the response speed of the needle on
the analog meter.

1 Select Group No. 0, "Basic Configurations", from the
Menu screen.
2 Access Menu 09, "Meter Response Speed".

3 Press [SELECT] (F4) to allow editing of the parameter
box.
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hd 1] PAMP

A maximum of 5 alphanumeric characters and symbols can
be entered.

L AGC-S use

* 181850007 ** 1220500

BAN sANDH

USE [SPACE] (F1): Press to enter one space.

[-1 (F2) or [+] (F3): Press to display the previous or next
character.

[IEH ] (F4) and [ Il 1 (F5): Press to move the cursor to
the left or right.

[SAVE] (F6): Stores the selected characters.

[BACK SPACE] (F): Press to delete the character to the left
of the cursor.

[DEL] (F): Press to delete the character to the right of the
cursor.

FM ivity High

) Hotor Rosponse Spood s
10 rn ype 2

[CHAR] (F): Changes the character type. Each time you
press [CHAR] (F), the character type cycles through the
following sequence:

4 Press [-] (F4) or [+] (F5) to select one from "1" to "4".
The default is “3”.

5 Press[ ™ ] (F1).
6 Press [MENU] to exit.

ABC (upper case) > abc (lower case) > AAA (upper case) >
aaa (lower case) > I"# (symbols) > ABC (upper case)

H Available Characters and Symbols (A maximum of

Note: _ _ 5 characters)
¢ I\hgv(\:/tnr:;%lg: d parameter also applies for the vertical meter used Following are the available characters and symbols with

“English” selected in Menu 9-01. If you wish to enter the
Japanese characters, download the Japanese instruction
manual to refer to the available characters and symbols for
the Japanese characters.

STORING THE ANTENNA NAME

You can store an antenna name for the connected

| A|B|C|D|E|JF[G|H|I[J[K|]L[M[N]|O
antenna. If multiple antennas are used, band by band, PIlQ|R|S|[T|JU|VIW|E|[X]|Y]|Z
displaying the antenna name allows you to distinguish 0|1]2|3|4|5|6|7|8]|09
which antenna you want to select. a|blc|dle|flg|h|ilj|lkll|mln]lo
plg r ] t ulviwilix|ylz
FIANT] [MULTI/CH] P #]8 [ &] () 1+, |/ ]:|<]|-=
>|?2l@ [ [ | N[~ |7 {1y~
— = i Ts-000) | R r | .
B 0o o
S D %%% 5@& oo o 5 Press [SAVE] (F6) to save the antenna name.
=
= e @@@ 6 Press [ESC] to exit.
e =oc =9 2Ee8 -8
= —|Oog|o o 5B 0
= Sleeoao ol g0o o
L [e[TeT[o[TeTTe[To [ NI [|==s5a D‘@Eg
U@ED%DED%D i @ o %Dﬂg_ﬂmmm CHANGING THE ANTENNA
g [[:' : :
— L @? o I - ek @ You can change the antenna connected to the rear panel
[ESC] [F1]~[F7] F[CHAR] F[DEL] according to your operating band. ANT1 to ANT4, RX

ANT, and DRV settings will automatically be saved in the
antenna band memory. If you select the same band next
time, the same antenna will automatically be selected. The
antenna band memory is set independently for the sub
band and the main band.

1 Press [ANT] (F) to select the antenna.

Each key press cycles the operating mode through the
following sequence.

ANT1 > ANT2 > ANT3 > ANT4> ANT1

1 Press and hold [ANT] (F) to open the Antenna Name
screen.

2 Press[HENE] (F2) or [ IEE ] (F3), or rotate the

MULTI/CH control to select the antenna connector to
which a name will be given.

3 Press [NAME] (F6) to allow editing of the parameter
box.

Frequency Range for the Selected Antenna (MHz)
E bOFE 0.03 10 0.522 10.5t0 14.5
VFO 'I 4 205 UU 0.522t02.5 14.5t018.5
BANDH] 2510 4.1 18.5t021.5
BACK
41106.9 21.5t025.5
o 6.9107.5 25.510 30.0
e 7.5t010.5 30.0 to 60.0

CANCEL

If the same antenna is set for the main band and the sub
band, the signal from the antenna will pass the divider

4 Enterthe antenna name by pressing the function keys circuit, and will be distributed equally to the main band

or rotating the MULTI/CH control.
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receiver and the sub band receiver. This will result in a
sensitivity reduction of approximately 3 dB with a noise
level rise by 3 dB.

To prevent the sensitivity reduction, turn OFF the sub band
receiver or connect an antenna different from that for the
main band.

RX ANTENNA

You can select an antenna to be dedicated for reception.

To operate the transceiver with an antenna dedicated for
reception, such as an HF low band Beverage antenna or
a directional loop antenna, you must connect the antenna
to the RX IN connector on the rear panel. You can insert a
homemade or commercially available BPF, trap filter, etc.
between the RN IN connector and the RX OUT connector.

* Following the configuration in Advanced Menus 11 (Linear
Amplifier Control (HF Band)) and 12 (Linear Amplifier
Control (50 MHz Band)), +12V is sent from pin 7 (RL) of
the REMOTE connector.

* The PWR meter is inactive while transmitting from the DRV
connector. The automatic level control (ALC) circuit will
operate if the ALC voltage input from external equipment
is applied to the ALC pin of the REMOTE connector. In
that case, the ALC meter will indicate the operating status.
The DRV output level will be in control only if the ALC
voltage input is applied. Therefore, the output level will be
determined according to the MIC input or the CAR control
setting. Furthermore, you can turn the [PWR] control to
reduce the output.

Note:

¢ Be sure that the connection for use with the drive output is in place,
as described above.

[RX ANT]
("KEnwooD I S
= = =6y
= T [Hoee
= o = DEIEI[I@ @
= e
o s =350
[eTTel el e fTeTe]]e] =222 E@j’gg
PR, ) :F%Da -2 2
©Cooooo :Oco’o

1 Press [RX ANT].

Each key press toggles the antenna for the selected
operating band between active and inactive.

While active, "RX" appears on the main screen.

If the same antenna (ANT1 to ANT4) is configured for the
main band and sub band, the RX antenna for the deselected
band is also changed. RX ANT settings, if any, made for non-
operating bands will be disabled when the RX ANT settings
are made for the target operating band, provided that the
antenna for the main band is different from that for the sub
band.

DRIVE OUTPUT (DRV)

The frequency ranges that can be output from the
Drive (DRV) jack are 135 kHz (135.700 kHz to
137.799 kHz) and the 1.9 to 50 MHz amateur bands.
The output level is approximately 1 mW (0 dBm).

REMOTE connector
(Viewed from the rear panel side)

Connection with a
Coaxial Cable
Output Power
1mW (0 dBm)

Detection > TX

|

|

|

t Circuit

| |
|

|

|

Control Voltage [}

P R M

+12v

ALC Voltage

1 Press [DRV].
e The "DRIVE" LED lights green.
e If the transmit signal is sent from the DRV connector,
no signal can be transmitted from the ANT1 to ANT4
connectors.

INTERNAL ANTENNA TUNER

As explained in "ANTENNA INSTALLATION AND
CONNECTION", you will have the best performance when
matching the impedance of the coaxial cable with the
antenna. {page 1-1}

To adjust the impedance between the antenna and the
transceiver, use an external antenna tuner or the internal
antenna tuner.

[AT/TUNE] FIANT]
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SECURING THE MATCHING TO THE ANTENNA

1 Select the transmit frequency.

2 Press [ANT] (F) to select the antenna.

e Ensure that "ANT 2" has been selected if the internal
antenna tuner will be used and if the external antenna has
been connected to the ANT1 connector.

e |f the external antenna has been connected to the ANT1
connector, the internal antenna tuner cannot be used with
"ANT1" selected.

3 Press and hold [AT/TUNE] to tune.

e The transceiver is placed in CW mode, and tuning begins.
The transmit power will be "10 W", the SWR meter will be
selected as the transmit meter.

 After the tuning has completed, the blinking ">T" lights.
While the antenna tuner is enabled during the reception,
the blinking "R>" also lights.

¢ To stop tuning, press [AT/TUNE] again.

* [f the Standing Wave Ratio of the antenna is extremely
high, such as 10:1 or higher, a Morse code "SWR" alert
sounds and the internal antenna tuner turns off.

* Adjust the antenna system to lower the Standing Wave
Ratio before tuning again.
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ANT1
YAGIH

ATT
OFF

PSEL
OFF

" 18.195.000 % " 14.205.000 .

BANDE BANDE ON

MAX-Po
200 W

METER
SWR

RX PLAY KEYER

4 Ensure that the antenna tuning has completed.

¢ Upon normal completion of the antenna tuning, a Morse
code "T" sounds.

* "R<AT>T" stops flashing on and off, and remains on upon
completion of the antenna tuning. The "AT" LED lights.

e If the antenna tuning does not complete in 20 seconds, a
Morse code "5" alert sounds. In this case, pressing [AT/
TUNE] stops the tuning function and returns to receive
mode.

Preset Band (MHz) for the Internal Antenna Tuner

0.03t0 1.85 14.10to 14.50
1.85t02.50 14.50 to 18.50
2.50t0 3.525 18.50t0 21.15

3.525103.575

21.15t021.50

3.575103.725

21.50t0 25.50

3.725t0 4.1 25.501029.0
411t06.9 29.0t0 30.0
6.9t07.05 30.0to 51.00
7.05t07.1 51.00 to 52.00
7.1t07.50 52.00 to 53.00

7.50t0 10.50 53.00 to 60.0

10.50to 14.10

Note:

4 The internal antenna tuner does not tune outside the licensed
transmit frequency range.

¢ Press and hold [AT/TUNE] during transmission to start tuning.

4 If 60 seconds lapse and no matching is established, the tuning
automatically ends. In this case, the antenna tuner circuit is
switched Off, "AT", ">T" and "R<" disappear from the main screen,
and the "AT" LED becomes unlit.

¢ If the antenna tuning does not complete even with the antenna
having a Standing Wave Ratio of 3:1 or less, adjust the antenna
system to lower the Standing Wave Ratio, then restart the tuning
process.

4 Even if the antenna tuning completes, there may be cases where
the Standing Wave Ratio is not 1:1 or less.

¢ If ANT1 is selected for the transceiver for use with an external
antenna tuner, the maximum transmit power is limited to 100
W. {page 4-21}

PRESET

Results of the tuning in each preset band can be stored in
the internal antenna tuner as preset tuning information.

While the internal antenna tuner is active, the preset
tuning information corresponding to the current transmit
frequency is applied to the internal antenna tuner.

1 Press [AT/TUNE].

e “AT>T” appears on the main screen. “R>" appears
while an external antenna tuner is active. The preset
tuning information corresponding to the current transmit
frequency is applied to the internal antenna tuner.

¢ |f you change the transmit frequency, the preset
tuning information followed by the preset band will be
automatically configured for the internal antenna tuner.

¢ To deactivate the internal antenna tuner, press [AT/TUNE]
again.

4-22

Note:

¢ Even if the present frequency information is used, factors such as
rain on the antenna may increase the Standing Wave Radio. In this
a case, tune the frequency again until the Standing Wave Radio
drops.

CHANGING THE ANTENNA BEHAVIOR FOR
RECEPTION

You can pass received signals through the internal
antenna tuner. If the internal antenna tuner is active,
reception interference from adjacent frequencies may be
reduced.

FIADV.] [MENU]

— — T T5-990] |
= i =
- CEX

0Oooo oo
0000 00

e

[F1|]~[F7]

1 Press [ADV.] (F) from the Menu screen to open the
Advanced Menu screen.

2 Access Menu 10, "Antenna Tuner during RX".
3 Press [SELECT] (F4) to allow editing of the parameter
box.

4 Press [-] (F4) or [+] (F5) to select “On” or “Off”.
The default is “Off” (not using the internal antenna tuner
during reception). Selecting “On” allows the use of the
internal antenna tuner during reception.

Press [ IIC= ] (F1).
Press [MENU] to exit.

D O
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Note:
¢ If Full Break-in for use in CW mode is active, the antenna tuner for
reception can be active regardless of the above configuration.

¢ If the band for transmission and reception during the Split operation
differs, the antenna tuner does not behave regardless of the above
configuration.

TRANSMIT HOLD AFTER ANTENNA TUNING
COMPLETES

You can continue transmitting even after the antenna
tuning completes.

1 Press [ADV.] (F) from the Menu screen to open the
Advanced Menu screen.
2 Access Menu 09, "TX Hold After Antenna Tuning".

3 Press [SELECT] (F4) to allow editing of the parameter
box.

" 14.205.00

BANDH

A AGC-S use

use

v 1479500

4 Press [-] (F4) or [+] (F5) to select "On".
The default is "Off".

5 Press[HE™ ] (F1).
6 Press [MENU] to exit.

CONFIGURING THE STEREO HEADPHONES
OUTPUT

CONFIGURING THE MIX BALANCE OF THE STEREO
HEADPHONES OUTPUT

You can adjust the mixing balance of the received audio
between the left and right channels, for operation with
stereo headphones.

1 Select Group No. 1, "Audio Performance", from the
Menu screen.

2 Access Menu 07, "Headphones Mixing Balance".

3 Press [SELECT] (F4) to allow editing of the parameter
box.

4 Press [-] (F4) or [+] (F5) to configure the mix balance

from the available range "0" to "10".

e The default is "10". The received audio in the main band
and the received audio in the sub band are equally
distributed.

 If "0" has been configured for menu 1-07 "Headphones
Mixing Balance", the received audio in the main band
and the received audio in the sub band are completely
separated for the left and right channels.

e |f "Off" has been configured for menu 1-08 "Headphones
Left/Right Reverse", the received audio in the main band

will be allocated to the left channel, and the received audio
in the sub band will be allocated to the right channel.

* Increasing the configured value causes the level of the
audio in one channel mixed with the audio in other channel
to also be increased.

5 Press[ =] (F1).
6 Press [MENU] to exit.

Note:

¢ Following the configuration in Menu 1-08, "Headphones Left/Right
Reverse", the channel that mainly emits the received audio of the
main band can be swapped.

SWAPPING THE RIGHT AND LEFT OUTPUT OF THE

HEADPHONES

You can reverse the audio of the PHONES jack left and

right channels.

1 Select Group No. 1, "Audio Performance", from the
Menu screen.

2 Access Menu 08, "Headphones Left/Right Reverse".

3 Press [SELECT] (F4) to allow editing of the parameter
box.
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4 Press [-] (F4) or [+] (F5) to select "Off" or "On".
Following is the example of configuration when "0" has been
configured for Menu, "Headphone Mixing Balance".

Configuration Left Channel Right Channel
off Received Audio in the Received Audio in the
Main Band Sub Band
on Received Audio in the Received Audio in the
Sub Band Main Band

5 Press[ =M 1.
6 Press [MENU] to exit.

Note:

4 The wiring in the headphones jack plug determines whether the
right channel audio or the left channel audio sounds from the left or
right channels of the headphones.
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