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SPAINTED IN JAPAN B62-0331-50{K.2,E, M) (MC}

FOO WARNING

This aqeigmant QenEraies oF USES Fa0 frequency anergy.

Changes or macficalions 1o this @quinment may cause harmfuf
iMarfaranca unless the modificaliong gré expressly aporavad Jn the
fnstruchont marwdl  The usar coudd lose the suthonly 1o operaie s
equipment if an unatihorizad change or modification is made.

INFORMATION TO THE DIGITAL DEWICE USER REQINRED BY
THE FC&

This equipment has bean tested and faound o comply with the limts
for & Class O digital device, pursuant 1 Part 15 of tha FOT Heies.
These fimits arg designed o provide reasonatie prolecton aganst
harmifed intarfersncs in 3 residential instanigtion.

T aginprmant qenerales, Uses and can genaraig radio frequeancy
energy and, if notinsfaltad and used in acoordance with The
instruclions, may cause hartiful wlafarance to radic
COMVRUMICALQRE. Howawar, thers is Ro guarantes iat tha
intarfaranca will pot occur Y A PErcUiar inctalation. [f ihis
equipmant doas cause harmiyl interference o radio or fefevision
reeeplion, which can be deferrmingd by turning the equipment off
and o, a ugar is ancouraged 1o try lo correct the inlardarenca by
one or rmare of the fofdwnd measuras:

+  Raorient or relocate the receiving antenna.
+  lncreasa the separalion bahween e cQuumant and raceiver,

o Qameect the aquiimert o an outlel o g Srgut different rom
that to which the receiver 15 Sonnetiad,

« Consult tha daater for technical assistance.

Models Covered by this Manual

TM-733A: 144/440 MHz FM Dual Bander
(US A /Canada)

TM-733E: 144/430 MHz FiM Dual Bander
{Europe}

TM-733A: 144/430 MHz FM Dual Bander
{Genaral)

Nole: Funclions requining the microphore kevpad, such s Rermole
Cardrol, cannol be vzed without 4 keypad-equipped micrephone,
This type of mucraphone s Opional for certaiy kanseeivar varsions.



THANK YOU

Wa are grateful you decided to purchass this
KENWOQOD FM transceiver. The TiM-733 serias of
mobils transceivers were developed to salisly the
requirement for a compact rig that's sfmple to operate
yet contains numeraus sophisticated features. The
duai band operation will be appreciated by hams who
want access 10 VHF and UHF bands with a transcaiver
smaller than some single banders.

KENWOOD believes you will ba satisfied with thig
praduct's quality and fealures.

PRECAUTIONS

Please abserve the follewing precautions to prevent
fire, personal injury, and ransceiver damage:

+ Do nat transmit with high outpul power for extended
peniods. The transceiver may overheal

+ Do not modify this Iransceiver unless inslructad by
this manual ar by some other approved
KENWOOD communication.

Uo nol exposse the transceiver |o long periods of
direct sunlight or place the transcaiver tlose to
healing appliances.

Da not place the transceiver in excessivety dusty or
humid areas, or on unstable surfaces,

+ Itan abnarmal odor or smoke is detected coming
from the transceiver, turn QFF the power
immediately. Contact 3 KENWOOD service station
ar your dealer,

+ The ransceiver is designed for 2 158 V power
source. Never use a 24 ¥ hattery to power the
transceiver,

+ Ensure the Front Panel of the transceiver is installed
correctly to prevent the panel from falling. Refer to
pagjes 17 and 111,
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FEATURES

Introduces Programmable Memory channals that
store much more intormation than regular memory
channels to preserve an entire operating
etwvironmeant for quick recall.

Labels for muiti-function buttons change resulting in
a mare user-frigndly transceiver.

Front Panal detachoas easily irom the Main Unit via a
single slide switch for simple remate mounting.

Full ransceive capability on one requency pair
while simuitansously monitoring another recaive
frequency on Lhe other band. Simultanegus receive
configurations include VHFUHF, VHFAHF, and
UHF/AUJHF.

Automatic Simplen Checker (ASC) function that
golvises when diredt simplex commumcalion can be
used instead of a repeater.

Dedicated Front Panel DATA cannector for 1200 bps
or 9500 bps Packet oparation.

Advanced Intercept Point {AlF} function for fighting
intsrmodulation problems.

GONVENTIONS FOLLOWED IN THIS MANUAL

The writing conventions described below have been
followed to simplify instructions and aveid unngcessary
repetition. This lormat is less confusing for the raader,
Reviewing the following information now will reduce
your learning pericd, That means less time will be
spent reading this manual; more time will be availabie
for operating.

Nota:

® Basic procedures are numberad sequentially o guids you step-
by-stap, Addional information pertaming 0 & sten, bl not
agsantial to comolele the procedura, 18 provided in bulleted form
foftowing many staps for furlfer gudance.

+  Mos! proceckrds require that you enter a inal key siroke that acts
as a terminaior for the progecve. You cap, if pou prefer, wail for
approxmately 10 saconds rather than enler ug final bey antry.

ACCESSORIES

Accessary Pari Number | Quantity

Microphone
U.S A /Canada,Gengrall | TO1-0517-XX 1
- Europe, Genaral TH-0516-XX 1

Microphons hanger

U8 A Canada J20-0318-XX i

Microphone hanger screw

| U.5.A/Canada NAG-301{0-XX 2
OC power cable EA0-2111-XX 1
Transcaiver fuss, 15 A F51-0017-XX 1
Mounting bracket J2G-04.36-XX 1
Mounting bracket screws

Sall-tapping screw NO9-0335-XX 4

Washer M15-1080-XX 4

Hexagon screw NOS-2177-XX% 4
Wrangch WO -0414-XX 1
Warranty card

.5 A /Canada,Europe? -

Instruction manual B52.0381-XX 1

1 Exeluding ssrme General and European versions.
2 Excluding some European versians,

Instruclion .r What o do
Press | Press and release KEY.
[KEY]. i
Fress Prass and hold KEY1 down,
[KEY1)+[KEY2]. then press KETE.
Prass Pregs KEY1 momentarily,

[KEY1], [KEY2]. release KEY1, then press

KEY2.

Prass With transceiver powear OFF,
[KEY]+ POWER ON. | press and hold KEY, then furm
ON the transceiver power by
prassing [PWR].

Press With lhe ransceiver power

[KEY1]+[KEY 2]+ OFF, press and hold bolh

POWER ON. KEY1 and KEY2 down, Ihen
turn ON the ransceiver power
by pressing [PWR].

Press Press and hold the Funciion

[F1(1s). key until the "F" indizalor on
the Display bagins blinking.

Press Fress and hold KEY until the

IKEY] {1 58). function begins.

Fress i Press [F] momentarily,

i release [F]. then press and
i held KEY for 1 second ar
longer.

[F], [KEY] (1 s).




PREPARATION FOR MOBILE OPERATION

When operating mobile, do not atternpt to configure
your transcaiver whils driving because il is simply 00
dangerous. Stop the ear first, then make the necessary
changes. Also, be aware of local laws pertaining to the
use ol headphonesiheadsets while driving on public
raads. |f in doutt, do not wear headphonas while
mobiling.

MOBILE INSTALLATION

Install the transceiver in a safe, conveniant position
inside your vehicle that minimizes danger to your
passengers and yourself while the vehicle is in motion.
Far example, consider installing the transceiver under
the dash in front of the passenger seat 50 that knees or
legs will not strike the radio during sudden braking of
your vehicle. Try to pick a well-ventilated location that
i3 shialded from direct sunlight. Leave sufficient spacs
behind the Rear Panel for the transceiver fan ko
exhaust warm air.

2 Paosition the transceiver in the bracket 1o
delerming the best viewing angle.

a |nsert and lighlen the supplied hexagonal SEMS
screws and washers, There ars 2 screws and 2
washers supplied for sach side of the bracket.

« Double check that all harghware is tighlened to
prevent vehicle vibration Irom loosening Lhe
bracket or ransceiver.

(:C POWER CABLE CONNECTION

Route the DC power cable supplied with the transceiver
directly to the vehicle's battery lerminals using the
shortest path from the transceiver. |f using a noise
filter, it should be installed with an insulatar o prevent it
fram touching rmetal on the vehicle. 1tis not
recommended to use the cigarette lighter socket since
some cigarette lighlsr sockets introduce an
unacceplable voltage drop.

To prevent Ihe risk of short circuils, disconnect other
witing from the negative (—) battery terminal before
eonnecting the transceiver. Confirm the correct polarity
of the connections before attaching the power cable,

red connects to the posilive [+ terminal, black connects
to the negative (=) lerminal. Use the full length of the
cable without cutting off excess even if the cable is
longer than required. n particular, never ramove the
fuse holders from the cable. After completing

Sell-tapping screw-.fl

m Instaliatign Example

1 instalt the mounting bracket using the supplied
ffat washers and self-tapping screws. There are
4 washers and 4 screws supplied.

The bracket can be mounted with the bracket
cpening for the transceiver facing down far
underdash mounting. or with the opening
facing up. Study the accomparying diagram
to determing the best installation method for
wour Situation.

Flat washer

Th-733A (Gansral]
i o



transceiver connections to the battery, then reconnect
any wiring removed from the negative terminal.

If the power cable must be routed through a haole in the
vehicle chassis ar body, for example in the firewall at
the front of the passenger compartment, use a rubber
grommet to protect the cable from abrasion. The antire
length of the cable musl be drassed 50 it is isolated
from heat and moisture. After the cable is in place,
wind heat-resistant tape around the fuse holder to
protact it from moisture. Tie down the full ran of cable.

~Fo=H oe—

Dismantle the fuse halder to pass
the cable through 1he firewall.

The vehicle battery must have a nominal rating of 12 .
Never connect the transceiver {0 a 24 V battery. Be
sure to use a 12 V vehicle battery lhat has sufficient
current capacity. Il the currant to the transceivar is
insufficiant, the Display may darker during
lransmission, or transmit output power may drop
excessively.

Only after completing the installation, connact the
ransceiver's power supply connectar to the DC power
cable. Press the connectors firmly together until the
locking tab clicks.

ANTENNA CONNECTION

Before operating mobile, you must first install an
efficient, well-tuned antenna. The success of your
mabile installation will depend largely on the lype of
antenng and its correct installation. The transceivar
can give excellent results if the antenna syslem and its
installation is given careful attention.

ZIN=
QOG‘}-_

TM-733A
(Ganeral} . % Egg @
To amtenna
AMT connector Feed line connector
ThA-733A (“'

(U.S.A/ Canada} I

L

ANT connadctor

144 MHz
Ta antenna
440 MHz

m Replacing Fuses

If the: luse blows, detarmine Lhe cause then correct
the problem. After the prablem is resolved, than
raplace the fuse. If newly installed fuses continue to
blow, disconnect the power cabls and contact your
dealer or the nearest Service Gentar for assistance.

Fuse Lacalion Fuse Gurrent Rating

TM-733 15 A
Supplied Accessory
Cable 20 A

CAUTION: Only usa fuses of the specdieed e and Fakng.

Note: If pou use tha transceiver for @ fong pariod whan the
virhicle Baltery 15 not ity charged, or when the enging is OFF,
the battery may bacoma discharged, and wil nal hava sufficient
raggrdy 10 BIget he vahicie  Avoud Lsing he franscaiver under
these conditions.

Your choice of antenna should have a 50 L impedance
to malch the transceiver input impedance. Use low-
lass coaxial feed line that also has a characteristic
impedance of 50 £). Coupling Llhe antenna 1o the
transceiver via feed lines having an impedance other
than 50 02 reduces Lhe efficiency of the antanna syslem,
and can cause interference to nearby broadcast
talevision receivers, radio recaivers, and other
electronic eguipmanl.

CAUTION: Transmiting withou! first connecting an antenna or othar

maiched inad may damage Wha franscgvar. Always connect the
antena ta the fransceiver before transmithing.

Feed ling connector



PREPARATION FOR FIXED STATION OPERATION

The following diagram illystrates how 1o make
connections to Ihe rear panea! of Ihe transceiver.
Connect all cables securely 5o lhey will not come loose
if pulled.

ThA-T33A {General)

B T et
R

S T

Regulated DG pawsr supﬁ;;ly Ii B
it
oA quitlet

Morte:

*  For youwr lranscerar to fully exhitit ifs perfoemance capahifilies,
the foflowtng oplional Dawar supply (5 recommendad:
PS-31 (2008 A, 25% duty cycfe),

+ Batora cennecting the DO power supply to tha transceiver, be
Sure 10 swilch the fransceiver and the D0 power Sepply off

+ 5o nel plug the DO power supply o an A owtfal until you make
ail conmactions.

| Replacing Fuses

I the fuse blows, determing the cause then correct
the problem. Afler the problem is resolved, only
then repiace the fuse. Il newly installed fuses
continue to blow, disconnect the power plug and
contacl your dealer or the naaresl Sarvice Center for
assistance,

Fuse Legation Fuse Current Rating

TM-733 15 A
Supplied Actessory
Cable 20 A

CAUTION: Only use fuses of Me spacifiod tpe and rating.

DC POWER SUPPLY CONNECTION

In grder to use this transceiver for fixed station
operalion, you will need a separate 13.8 V DG powar
supply that must be purchased saparately. DO NOT
directly connect the transceiver to an AC outlel! Use
the supplied DT power cable to connect the transceiver
1o a regulated power supply. Do not substitute a cable
wilh amaller gauge wires. The recommended curranl
capacity of your power supply is 12 A.

First connact the DG power cabla o the regulated DG
power supply and check that polarities ara correct
{Red: positive, Black: negative). Then connect the
ransceiver's DG power connector to the eonnector on
lhe DG power cabla. Press the connectors lirmly
together until the locking lab clicks.

ANTENNA CONNECTION

The type of the antenna systern, consisting of the
antenna, ground, and feed ling, will greatly affect the
successful performance of the transceiver. Use a
properly adjusted 50 © antenna of gaod quality
dasigned for operation at your operating frequency to
let your transceiver perlorm at its best.

Install low-loss 50 £ coaxial cable and a first gquality
cannector far the connection to the transceiver. For
longer feed line runs, especially for operation at UHF
frequencigs, you might consider investing in "hardiing”
transmission ling. Hardline is available in larger
diameters and has much lower loss 1han coaxial cable.
The lower loss can make a significant diflerance tor
thase interasted in weak signal operation, In all cases,
match the impeadance of the [eed line and antenna so
Ihat the SWHR is minimum. Generally, an SWH
measurement of 1.5:1 or less is considered satistactony.
All connections must be clean and tight. Coupling the
antenna lo the transceiver vig faed line having an
impectance other lhan 50 22 reduces the efliciency of
the antenna system. It alsa can cause interlerance 1o
nearby broadeast lelevision receivers, radio receivers,
and other alactronic aguipment.

CALTION:

& A fixed stakions showml D8 equinped with a lighining amester fo
reciice [ha risk of fira, eiectic shook, and franscaver danage.

+  Transmilting withou! fitsf connecting an amenng or affter matchad
foad may damage the fransceiver. Always connect the anfennd
1o e franscarear baforag transmitting.



ACCESSORY CONNECTIONS

EXTERNAL SPEAKERS

If you plan to use external speakers, choose speakers
with an impedance of 8 £3. The external speaker jacks
accept 3.5 mm diameter mong 2-conductor) plugs.
ggcommended speakers inglude the SP-50B and

-47T.

m Receive Audio Switching

A variety of speaker configurations are possible by
using either 1 of 2 exlernal speakers. The Audio
Switch function allows you to select the exact
cenfiguration that you like best.

Prass [F] (1 5], [CONT SEL] to toggle betweaen
Configuration 1 or Configuration 2 as described in
the charts.

Connecting 1 external speaker to speaker jack 2
will provide audio rem both the YHF and UHF
bands thraugh your extarmal speaker,

One External Speaker

T 7334
w s [General

=B % 8o ot

..

O i e
S E =

Extermal sprraker

Spaaksr jack 1

Two External Speakers

-~
THM-T33A D:] External
N/ (Genaral) [ . speaker 2
] | 7 External
@ ®iﬁl - 3peakar 1

G) |
eV

Speaker jack 2 Speaker jack 1

MICROPHONE
To communicate in the voice modes, plug a 600 0

microphong squipped with an 8-pin modular cannector

inte Lhe moddular sockel on the Front Panel of Lhe
transceiver. Press firmly on the plug until 1he locking
tab clicks.

10

When using 1 external speaker connected to
speaker jack 1

Configuration 1 Configuration 2

YHF Band VHF Band
{Internal Speaaker) o {External Speaker)
LJHF 8and UHF Band

{External Speaker) {Internal Speaker)

When using 2 external speakers:

Configutation 1 Corfiguratian 2

YWHF Band VHF Band
{External Spaaker 1) + | (External Speaker 2}
UHF Band : UHF Band

{External Speaker 2) {External Speaker 1)

PACKET EQUIPMENT

If youl interd to use this transceiver for Packet
operation, you will nead 1he following equipmant:

»  Personal computer with communications soﬁwarg
falternatively, a "dumk" terminal capable of sending
ASCI commands)

THC [Terminal Node Controller)
+  TNC power supply
R3-232C cable
«  §-pinmin DIN plug {optional FG-5A)

Refer 1o the accompanying diagram and the associated
instrustion manuals to configure the equipment as
shown. Cannect your THC to the DATA connector on
the transceiver Frant Panal using a cable eguipped with
a G-pin mini DIN plug. Da nol share a singla powar
supply between the ransceiver and the TNC, Keep as
wida a separation between the transceiver and
computer as practical 1o reduce noise-pickup by the
transceiver.



m DATA Cannectar Pinoul

Fin Pin Funcli
Number | Name unclion Personal computer/dumb terminal
1 PKD  Packet data inpul
+ Transmit data from TNC to
franscaiver
2 DE | Ground for PKD

3 PKS | Packet standby

THC can uze this pin to
inhibit the transceiver
microphone input while
transmitting packet signals.

4 PR9 | Detects 9600 bps data.
{500 MV p10 kE2)

5 PR1 | Detects 1200 bps data.
{300 MV p/10 k)

6 S5QC Squelr:h conirol output

Inhibits TNC data transmit

while transceiver squelch is

open.

i+ Prevents interference to voice
Communications on lhe same
frequency. Also prevents
relries.

« Dutput level

Open squelch: +5 V [High)
Clesed squelch: OV (Low)

DATA connachar

Nota: See "BEMONVING THE DATA CONNECTOR COVER®
foage 111} o access the DATA connector art the Front Pans!.

GETTING ACQUAINTED

The foliowing sections descrbe basic functions of the Frant Panel cortrals and butons, Rear panel jacks and
cennectors, microphone buttons and Display indicaters. For full explanations of functions mentionad, refer to the
appropriata sections efsewhere in Ihe manual.

FRONT PANEL

Tha labels for some af the Fronl Panegl bullons appear on tha Display instead of on the panel or buttens. The
displayed buttan labels changs depanding on which moda the ransceiver is in. This "GETTING ACQUAINTED"
section refers to the buttons that do not havs labals on the Front Pangl by the [abels that appaar on the Display
immediately afier switching ON the transceiver. Befer to "REMOVING THE DATA CONNECTOR COVER" {page 111}

to accass the DATA connectar.

Loy SHIFT TONE AEY @ MUTE




(@ VFO button

Selects the VRO mods {page 32}, The Tuning control
changes the transceiver frequency in this mode. Also
provides the following functions:

«  Band Scan start/stop {page 68} to scan the entire
WECH range

- Programmable Scan limits select mode {page 70 o
program thg limits for Programmable Scan

+ Scan resume select {aither Time-opsratad or
Carrier-operated) {page 67} to chaose under which
condition Scan will continue scanning

v Memory channel or Call channel Iransfer 1o the VFD
{page 44}
+ Parlial Reset {page 43}

i@ MR button

Selects the Memaory Recall mode {page 44}, The
Tuning control changes the memory channgl in this
mode. Also provides the fallowing functions:

«  Memary Scan start/stop {page 68}

Memory channel write {page 42} to store data in
memory channsals

+  Memory channel erase {page 45} to remove dala
froim memory channels

«  Memory channel lock-out {page 68} to prevent
Memory Scan from stepping on a particular channel

Full Reset {page 50}

@ Tuning control

Selects transmitreceive frequencies while in WFO
made and memaory channels whils in Mamaory Recall
mode {page 44} Also provides the fallowing functions:

+  Programmable Scan limits select {page 70} to
cheasse tha boundaries of this typa of Scan

5can direction select {page 69} to choose if Scan
progresses upward or downward in frequancy

+  Subaudible Tane frequency select {page 61} ta
choose the carrect Tone for repeater access

+ DT55/Page code and Page memaory select
{pages 89, 934

+ Seltings select lor thoge functions thal have several
choices

Tha microphone [UPF[DWHN] buttons also provide the
same functions as the Tuning controd,

@) MHz button

Selects the MHz mode. This mode allows you to use
the Tuntng cantral or the microphone [UP]/[DYWN]
butlons 1o changa tha transceiver fraquancy in 1 MHz
steps {page 36}, Also provides the following functions:

MA
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» 10 MHz select mode {page 36} 1o change the
frequency ir 10 MHz steps if your version of
transceiver is capable of tuning wider than 10 MHz

«  MHz Scan start/stop {page 71}

Transceiver Lock {pages 75} to lack mast Frant Panel
buttons

»  Automatic Power Off (APO) {page 76} to
autornatically switch OFF the transceiver power afler
a period of inactivity

& CALL bulion

Toggles the transceiver batween the Call channet mode
and the current mode {page 45}, Also provides the
tollowing functions:

v Call Scan start'stop {page 713

O 08 L O
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«  Call channel write {page 46} to store the currently
displayed frequency into the Call channel

v S-meler Squelch {page 28} or Noise Squelch
{page 27} selgct 10 chogse the best squaleh meathod
tor the current receive conditions.

+ Programmable VFO [imis selecl mode {page 33Y

& LOW button

Selects High, Mid, or Low transmii oulput power
{page 39}. Also selects the foltowing functions:

+ Display illumination select mode {page 78} that
allows you 1o use the Tuning control or the
microphone [UPTTDWHN] buttons to selact the bast
dlumination far current lighting conditions, no display
illumination, or no display



Tima-out Timer selecl mode {page 40} to limit
continucus transmit fime

Sguelch Hang Tima selecl mode {page 28} o
change the time the squelch remains open after 1058
of Ihe received carner

@ SHIFT button

Selects the transmit frequency offset with respect to the
receive frequency {page 58k, The amount of oifset
depends on the band selected and version of
transceiver that you have. Also provides:

»  DTSS/Page lunction activate/deactivate
{pages 91 and 94}

+ DTS5S/Page code seiect mode {pages 83 and 93}
+ Auto Page Cancel {page 98} activate/deactivate

TONE button

Switches the Tone funclion ON or OFF {page 60},
When the TSU-8 pption s installed, also switches the
CTCSS function ON or OFF, Also provides:

«  Tong Alert {page 99} activale/deactivate

«  TonefCTCSS frequency select mods
{pagses 61 and 87}

Automatic Tone Frequency 1D activate/deactivate
{page 88}

@ REVY (Reverse) button

Switches the transmit frequency and raceive frequency
whan oparating with a transmit offsat or a split memary
channel {page 53}. Also provides the following
functions:

Freguency step mode select {page 35} to change
the step size of the Tuning control while in VRO
moda

«  Besp selact mode {page 77} t0 choose the level of
the buttan acknowledgment beep. or to switch OFF
the beep

Automatic Simplex Checker activate/deactivate
{page 60}

{® MUTE butten

Activates the Mute function {page 74} which
automatically reduces the raceive volurme by
appresimataly 20 dB on the other band when a signal is
received ort the Transmil band. Also provides the
following functiona:

« Automatic Band Change (A.B.C.) {page 73}
activate/deactivale to have the transceiver
automalically but temporarily select the band on
which the squelsh opens 335 the Transmit band.

v Advancad Intercept Point {AIP) fpage 74}.

LA SedFT  TowaE  weEv @
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i F {Function) butlon

Allows you to select the different functions thal ara
available on multifunction buttons, Diflerent functions
are selected as follows;

By pressing and refeasing [F). then pressing another
butten {[F], [Butten]}

+ By pressing and holding [F] down for 1 second or
more, releasing it, then pressing another buttan
{(F] {¥ 8), [Button])

- By pressing and halding [F1, then pressing another
button ([F]«[Button])
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@3 CONT SEL (Control Select) button

Selects the band Lhat you wish to control (Control band)
with the Fronl Panel controls, The Contral Selact
indicators {see ltem 16} show which band is currantly
selected. Also provides the following functions:

= Remole Control made selact {page 80}
= YHFAHF or LIHFUBF configuration {page 30,

@ 4% vOL (Volume) controls
BAND SEL {Band Select) buttons

When turned, these controls adjust the level of recaive
audio from the speaker {page 26;. The laft control
adjusts Ihe valurne for the 144 MHz band, and the right
cantrol adjusts the volume far the 430/440 MHz band.

When pressed, these buttons select the desired
Transmit band. The left button salects the 144 MHz
band and the right button selects the 430/440 MHz
band. These buttons are also used to select Ihe band
to be conlratled from the Front Panel.



(% SOL {Squelch) controls

Adjust the squelch threshold level {page 27} This
allows you to mute spaaker output while no stations are
being received. The left control sets the threshold for
the 144 MHz band and the right control sels the
threshold for the 430/440 MHz band.

® CONT SEL (Cantrol Select) indicators

Light green to indicate which band is the Gontral band
that can be controlled from the Front Panel
{see ltem 12).

43 Microphone connector
Insert \he 8-pin madular connector plug until the locking

tab "clicks".

Towes
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® DATA connector

Connect a Terminal Node Contrgller (TNC) for Packet
pperation. Accepts a 6-pin mini DIN plug {page 11}
Refer io page 1171 for instructions to remove the cover.

3 PM (Programmable Mamary) button

Conlrois all aspects of the Programmatile Memaory
tunction {pagea 51},

& PWR (Pawer) switch

Switches the transcaiver ON or QFF {page 26}. Also
provides the fallowing funclions:

+  VFO Reset {page 49}
+  Full Resel {page 50}

&} Releass switch

Sliding this switch to the |8ft reieases the Front Panel
frormn the Main Unit. Hold the Front Panel when using
this awitch to prevent the pane! from falling when il is
released. When re-installing the Front Panel, position
the right rear edge of the panel lirst, then press the left
lront sids of the panel firmly against the Main Unit.
When the Release switch clicks, the Front Panel is
gecurad.

CAUTION: Atways swilch OFF the powar bafors raleasing or
re-intstalfing tha Frort Panel.

[P
CC N

D ANT connector

Cannect an external antennafs]. When making test
transmissions, connect & dummy Igad in place of the
anterna. The antenna syslem or load should have an
impedance af 50 2. Europaan and Ganeral versiong
are equpped with 2 single conneclor for connection of a
dual band antenna. European versions accept a male
M-type connector; General versions accept a male
PL-259 connsector. LS. and Canada versions ars
equipped with 2 connectors, the upper connector is for
the 144 MHz band and the lgwer cannactor is for the
440 MHz band. Both of these connectors accept male
PL-250 connectors {pages 6 and 8.

@ Power Input DC 13.8 V connector

Connect 2 13.8 ¥ DC power source. Use the supplied
DC power cable {pages 4 and 71

18

@ 8P 1 jack

i you wish, connect an opticnal external speaker for
clearsr audio. Accepts a 3.5 mm diameter, 2-conductor
plug. See page @ for more information.

@ SP 2 jack

If you wish, connect an optional external speaker lor
clearer audio. Accepts a 3.5 mm diameter, 2-conductor
plug. See page 9 lor mora information.
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{I) UP buton
(Z) DWN button

Raises or lowers the VFO freguency, the memory
channel number, the Tone/CTCSS frequency, the
DTS5/Page code, or the Fage mamory number,
Holding either butlon down causes the action to be
repeated. Alse, switches between values whean
selecting values for functions with multiple choices.

@ PTT (Push-to-talk) swilch

Fress to transmit; refease to receive. Also used to exit
various funstions (e.g. Scan, OTSS5/Page code seledt,
Tong/CTCSS frequency selact, ate).

@ LOCK switch

Locks afl microphons functions except [PTT] and the
OTME keypad, if equippad.

& PF {Programmable Funclion) key

Switches the Transmit band betwsen 144 MHz and
430/440 MHz. In ather words, it duplizates the function
of the Band Select butlons on the Front Panel. This
key can be re-programmed, if desired {page 82}.

& CALL key

Recalls the Call channel. Pressing for more than

1 second initiates a Call Scan. The Call function can be
re-pragrammed, if desired {page 82},

@ YFO key. MR key

Idertical to the Front Panel funclions of the same
names. Both lunctigns can be re-programmed, il
desired {page 82).

DTMF keypad (some versions only)

The 16-key keypad is usad to transmit DTMF Lanes.

DISPLAY
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ONOFF WPSI sann s
QKTOK-MR KEY
oH @ oW
I Recaive, acts as an S-meter to indicate the signal Indicates the band that is currently Lhe Transmil band.
strength of received signals. The "B indicates the
squelch is open and the frequency 15 "busy". In &—- -+

Transmil, acts as an RF power meter o ingicate the
relative transmit quiput power {page 381, Full scale
represants High transmit power. Blinks when using
External Ramate Controf,

@ HEE

Indicates the transceiver is in Transmil mode with a
transmit frequency selected that is within & transmit
tand.

(3 WL

indicate Low or Mid transmit output power is selected
{page 39}. When "L" or "M" ara nal visible, High ouotput
power is selectad.
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Indicates the transmit frequency is alfsel {different) from
the receive frequency fpage 581 The symbal disprayed
{either " +" or" - " indicates the direction that the
transmit frequeancy is offsat from the receive frequeancy.
" -+ appears when a split-frequency memary channel
is selected {page 43}

European versions display " — - " when a wide offset is
selected on the 430 MHz band.



® I3

Indicatas the Automalic Simplex Checker (ASC)
function {page 60} is ON.

@R

Indicates Ihe Reverse function is ON {page 58}.
Transmit and receive frequancias are reverser.

& CT

"T" indicales the subaudible Tone encoder funclion is
ON {pagse 60} "CT"indicales the CTCES function is
OM {page B7} provided the opticnal TSU-8 CTCSS unit
is inslalled {page 110},

O

Indicates the Tone Alert function is ON {page 9%},
When using Tone Alert, this icon blinks afier receipt of a
signal that opens the squelch.

@ 88

Displays the currently selected memory channel
number {page 44}, The "star” icon indicates the
selacted memory channel is locked-cut and will not be
scannad by Memory Scan {page 68},

b v
Indicates the dual UHF frequency function is ON

{page 30}. Inthis mode, 2 UHF frequencies can be
received simulanaously.

& v

Indicatas Ihe dual YHF fraquancy function is ON
{page 30} |n this mode, 2 VHF frequencies can be
received simultaneously.

03 APO

Indicates the Aulomatic Power Off function is ON
ipage 76k

3 ToT
Indicatas the Time-out Timer function is ON {page 40}
G ABC

Indicates 1he Aulpmatic Band Change funglion is ON
{page 73}

{5 MUTE
Indicates the Automatic Mute function is ON {page 74}.

I ALDCK

Indicates ne Transceiver Lock ("LOGK") or Al Lock
{"A.LOCK"} function is ON {page 78}

¥ 9600

Indicates the high speed data mode is selected which is
suitable for Packet communication at 3800 bps

{page 100},

Eapba EEnsEn

‘88 Bq % & 55 l.Ll.!:lUScc:-{ng
@ ORI, KEY,
: @I»; bas I

{9 OK?OK-MRA KEY

Elinks to canlirm that you actually want to do a major
resat, This includes Full Reset {page 50} or
Pragrammable Memory Reset {page 56}

&) ON OFF

Either OM or OFF appears lor appraximately 2 seconds
aher toggling 1the status of some lunctions,

& DT
Indicates the Dual Tone Squelch System (DTSS) is O
{page 591}
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& co

Indicates Carrier-operated Scan Resume is ON
{page 67). When not visible, Time-nperated Scan
Resume is in effegt.

S &

Indicales AM receive mode is ON {page 34}, AM mode
is available only on some versicns of this transceiver,



&4 »efBE0:

Displays the transmit/recewe frequency, frequency step
{page 35}, Tone frequency {page 60} and ather data.
The 1 MHz decimal paint blinks while the transceiver is
scanning (page 68}. The 100 kHz decimal point
appears when the Transmit band is locked {page 31}
Tha 10 kHz dacimal point appearts when the AlP
function is switched ON {page 74%.

@ =

Appears when the [F] button s pressed. Indicates
alternate funclions of mulliple-function buttons can be
accessed now. Blinks after the [F] button is held down
for more than T second for access to additinnat
functions using the multiple-function butions,

BUTTON FUNCTION DISPLAY

cll‘hm r,-th,r mimr_ln Ilhl.hr!_ miilm uclll

Some of the Front Panel buttons have several
functions. This aliows us to provide many functions on
your transceiver but keep the transceiver case small,
To simplify operation, the lower partion of the Display
has labels that indicate (he currant function of each of
tha 6 buttons on the lower adge of the Front Panel.
The label appears immediately above its comesponding
button.

When using any of the alternate functions ol the
multipte function buttons, you have 10 secands 1o
select an alternate function atter pressing the

[F] buttan. Pressing [F] again or waiting for 10 seconds
restores the Basic state with button definitions ol
[CALL], [LOW], [SHIFT], [TONE] [REY], and [MUTE].

24

m Basic State Display Labels

[ LW 3HFT  TONE HOWE  WRITE

» Labels After Pressing [F]

B Labels After Pressing [F]
far More than 1 Second

Jddd g

m Programmable Memory Recall Labels

E



CONFIRMATION BEFORE OPERATIGN

Before proceeding, run through the following checklist
to doutsle shack that your transceiver s raaddy to
operghe:

FRONT PANEL

Controls

+ Are the YOL and SQL conlrols turned fully
counterclockwisa?

Microphone
Is a recommended microphone installed?

DATA Connector

+ s a TNG connactad correctly if you plan to opsarats
Facket?

REAR PANEL

ANT [Antenna)
+ Is the correct antenna aclually connected?
« s a lightning protecter installed for g fixed station?

+ Are interconnecting coaxial cables betwsen the
transceiver, accessary slation equipment and the
antenna connecled?

= Are all cable connectars well-installed {including no
cold sotder joints?) and screwed tight?

= Are coax switches set for the correct antenna?
CAUTION: DO nOT rangitst withoud connecling 2n armenna or
churny Ioad fo the ANT conmector. Tha franscaiver can (aidl.

DC 12.8 V {DC Power Cable)

» |5 the power cable connected and lacked in place?
{Do not turm on the fransceiver or DG powar supply
yet)

RECEIVING

SWITCHING POWER ON/DFF

Switch ON the DC power supply, then press [PWR] to
gwitch ON the franscgiver.

+  If operating mabile, simply press [PWR] on the
transceiver.

After the "- on -" megsage, the frequency and othar
indicatars appear on the Gisplay.
To switch OFF the transceiver, press and hold [PWR]
briefly.
+ In a fixed installation, after the transceiver has been

switchad ON, it can then be switched OFF or OM by
using only the power swilch on the DG power

supply.
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VOLUME ADJUST

The transceiver has saparate volume controls for each
band. The left VOL control adjusts the audio level For
the band displaved cn the left; the right VOL control
adjusts the audic ievel for the band displayed on the
right. Turn the controls clockwise to increase the audio
level, and counterclaockwise 1o decreass tha level,

a\1 =
oL )
D)

Rigjht Display

H

Left Display



SOUELCH ADJUST

The pusposs of sgueleh is to silence audio cutput from
the spaaker when ng signals are present. When
squelch is set correctly, you will hear sound only while a
stalion ig actually being received. At this lime, "B"
appears on the Display for the band on which a station
is being received. Decide which squelch type you wish
to usa, then follow that procedure,

m Noise Squeich

Similar to the VWOL controls, the transcaiver has
separate squelch controls for each band. The laft
SQL control adjusts the squelch hresheld for the
band displayed on the |aft; the night SGL control
adjusts the squelch threshold far the band displayed
on the right.

Since the transceiver racaives on hoth bands
simuttaneousty, adjusl gach SQL control while Lhe
YOL contral for the other band is fully
counterclockwisae, For example, lum the right

VOL contral fully counterclockwise, then adjust the
left SQL control as explained below and vice versa,

With the left VOL control turned clockwise enough to
hear background notse from the speaker, turn the
teft SQIL control clockwise Lo just eliminate the
background noize whean no signals are presenl. The
point al which ambient nsise on a frequency just
disappears, called 1he squelch threshold, depends
on the frequency.

m 3-Meter Squelch

By activating S-meter Squelch, you can set the
squelch thrashold so the squelch does not open until
a signal with the sarms or greater sirength than the
S-meter selling is received. This function is useful
to elirminate constantly resetting the squelch whan
receiving weak stalions that you have no interestin
contacting. independant S-meter values can be sst
on aach band.

1 Press [BAND SEL] to selsct your desired band.

= The corresponding Control Select indicator
lights.

2 Press [F] (1 s), [S.5QL].

= ON" appears briefly on the lower right corner
of the Display when tha function is switched
CM. Also, an indicator appears baside the
S-meter for he band selected that shows the
minimum signal thal will open Lhe squelch.
The defauft is OFF,

3 Adjust the SQL control threshold for the band on
which you are activating 5-meter Sgquelch. Set
the S-meter for the minimum signal strength that
you want g apen the sguelch.

4 Repeat Step 2 to deaclivate S-meter Squelch
and return 1o Noise Squelch.
- 'OFF" appears briefly an the lower rigit
comer of the Display.

Note: S-melay Soueich can be swilched ON even if Aulomatic
Squafet is activiated.
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Setling the squelch thresheld tog high causes
squelch to remain closed while 3 waak signal is
presant. The station will not be heard. You may
rmistakenly think your fransceiver's regeive sensitivity
is low of you have an audio problem. Setting the
thrashaold tod low allows noise to be heard between
transmissions from other stations.

Repeat this procedure using the right ¥OL and
S0L contrals.

Automatic Squelch

Squelch operation may be contrelled automatically
by the transceiver mictopracessor. This function
selacts the squelch threshold for both bands without
Inuching either SAL control. Sinca the SQL controls
have no effect afler Aulomatic Squelch is switched
ON, you war't have to worry abaut actidentally
changing the squelch threshold.

1 Press [MHz]+ POWER ON to toggle Automatic
Squelch OMN or OFF for both bands.

+ "ON" gppears briefly on the lower right corner
of the Display when the function is switched
ON. The delault is OFF.

2 Press (F]+[DIM] to set the threshold on the
current Control band {page 29},

3 Press [CONT SEL] and repeat step 2 1o st the
lhrashold on the other bang.

Note:  Aulomatic Squelch canno? be switchad ON Jf 3-marer
Sguelch s achivated.

Squelch Hang Time

When using S-meter Sguelch you may want te
adjust the time interval between when the received
carrier drops and when the squelch clases. For
gxample, when receiving a weak signal, select 8
high value such as 500 ms tg prevent the squelch
from clesing prematurely. When signals are strong,
use a lower value such as 125 ms or OFF to allow
guick turnarounds in the conversation,

1 Press [F]+[DIM].
+  The current Squelch Hang Time appears.

[v0383
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2 Use the Tuning contral, or microphone
[UPY[DWHNI, tC select a value.

+ The available saleclions are "OFF", "125",
250, and "500" ms. The default is "OFF".



3 Press [MHz] or microphone [PTT] to return to the
previous maods,

= Any Front Panel button, microphone button, ot
switch can be used in this step except
micraphone [UPY[DWRN] and the microphang
DTMF keypad keys. It's not advisable to use
[BAND SEL], [CONT SEL], or [PWR)]
because they will also perform their own
functions.

m RO Output Squelch Cantral

When this funclion is switched OM, receive audic is
available at tha RD terminal in the microphons
connectar only when the sguelch is open. This
functicn is necessary if you want to connact a TNG
ior Packet aperalion to the microphone connector
instead of using the DATA conrector. However, the
DATA connector is recommended lor this application
{page 10}

Press [TONE]+ POWER ON to toggle the RD outpul
squelch control ON or OFF,

= "ON gppears briefly on the lower right comer of
the Display when the function is switched ON.
The default is ON.

a VHF/VHF Operatian

To use Configuration 2, you must first select the
YHF/AHF mode. Inthis mods, both Displays show a
144 MHz frequency. You can receive twa differenl
frequencies on the 144 MHz band simultanesusly
and transmit on one of these frequencies.

1 Prass tha right [BAND SEL] to select the
430:440 MHz band.

« The right Control Seleet indicator lights.
Press [VFOQ], [MR]. or [CALL].
Fress [F], [CONT SEL].

« Y2 gppears on tha right Display, the
ransceiver is in Configuration 2.

I§ "™ does not appear on the right Display,
repeat this step.

+  The VFO freguancy, memory channel or Call
channel data on the V2 Display is from the
VHF band.

4 Repeat Step 3 to switch back to Configuration 1
with one VHF band and one UHF band.

ao

BAND SELECT

This transcaiver can be used in one of the following
canfigurations at g ime. Configuration 1 is the default,

Configuration Receive Transmit
| VHF and UHF YHF or UHF
VYHF and WHF YHF
UHF and UHF UHF

In Configuralion 1, you can switch the Transmit band
belween YHF and UHF by using the [BAND SEL)
buttons. Press the |eft [BAND SEL] bullon to select the
144 MHz band as the Transmit band and the right
[BEAND SEL] butten to select the UHF band as the
Transmit band. You always know which ia the Transmit
band by checking the "PTT" indicator on The Display.
The "PTT" indicater appears abaove the frequency that
1& the current transmit frequency.

Press the [CONT SEL] button to loggle the Contral
band between the 144 MHz band and the 430/440 MHz
band. The |left Control Select indicator lights while the
144 MHz band ig the Control band and the right Control
Select indicator lights while the 430/440 MH2 band is
lhe Control band.

m UHFUHF Operation

To use Configuration 3, you must first select the
LUHF/UHF mode. In this mede, balh Displays show
a 430440 MHz frequency. You can raceive two
different frequencies on the 430r440 MHz band
simultaneously and transmil on one of these
frequencias.

1 Press the lefl [BAND S5EL] to select the 144 MHz
bard.

»  The left Control Select indicator lights.
2 Press [VFO), [MR], or [CALL].
3 Press [F], [CONT SEL].

« U2 appears on the (eft Display, the
lransceiver is in Configuration 3.

+ |F"U2" does not appear on the left Display,
rapeat this step.

The VFO frequency, memary channsl or Cali
channel data an the U2 Display is fraem the
LIHF band.

4 Repeat Step 3 to switch back 1o Configuration 1
wilh one VHF band and one UHF band.
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a2

Both W and L2 funckons cannot be used simuitaneousty. Only
2 or LE ;an ba Lsed al ome time. For axample, f you aitempl fo
dctivale LT while o are using W, LE will be swifched OFF
guternabeaiy when Step 3 ¢s dong in tha above procedires.
Recewar parformance, for example imaga rajection and
sensilivity, may be less when using eitrer VE or LF moge. if the
same frequanty is salected on both ands when using these
mates, Ina S-meter reachetg may ba affected, Alsd, raceng
volurme may he Krwer depanding on e pogilion of the VOL
coitrols.

Transmit Band Lack

This function locks the Tranamit band Lo either the
144 MHz band or the 430/440 MHz band. When
Transmit Band Lock is activated, the [BAND SEL]
buttons and the microphene [PF] bulton only change
the Control band; they do not aflect the Transmil
band.

1 Press [F], [BAND SEL].

+ The 100 kHz decimal point appears on the
Display of the locked band.

« PRefer to tha chart.
2 To unleck this function, repeat Step 1.

Blanking a Band Display

If you have no plans 1o use one of Ihe bands, you
may want to remove the frequency display for lhe
unused band. This reduses the amount of
informalion on the Display which makes it simpler 1o
read the infarmation you need. Tranamit and
receive arg not possibla on the Band an which you
blank the lrequency display. However, Lhis action
has no elfect on Ihe remaining band.

Press [F] (1 s), [BAND 5EL] to taggle either the
144 MHz or 430/440 MHz Band Digplay ON or OFF,

+  Press the et [BAND SEL] to blank the 144 MH-
band and the right [BAND SEL] to blank the
4300440 MHz band.

+ "OFF-" appears Ior about 10 seconds before
the Digplay is blanked. YWhen [BEAND SEL] for g
blanked band or when the power is switched ON,
the blanked Display also shaws "—OFF—" for the
same amount of time before blanking,

ek -

SHIFT  TOMHE

flAaLL [wll

Nota: W both Bard Qfspiays are Switkehed OFF bl the
lramscengr powar is not switched OFF, audio for Ihe Dard
switched OFF lasi wilf be present 3t the RO terminaf in Ihe
micraphone connmeclor wher the Dands are Switched ON again, 1f
necassary, prass the (BAND SELJ hwitton of tha band beirg wsact
o restore the G0 aufpl

Before After
VHF | UHF Prass VHF | UNF
Band | Band Band | Band
U U
U L [F]. vHF [BAND SEL] L U
L U U U
1] U u L
u L [F, UHF [BAND SEL] | U U
L u v L

L: Locked

J: Unlogked

YFD MODE

The ¥FO mode allows you to selecl operating
frequencies by using the Tuning cortral or the
microphoneg as explaned under "SELECTING
FREQUENGIES" in the next section.

1 Press [BAND SEL] to select your desired band.
2 Press [VFO] to sefect VFOD mode,

= The currently selected Irequency appars.

+ If glready in VFO mode, there is no change.

VO made must be selected when using the following
functions:

Select YFO mode Lo use 1he lollowing lunctions P;gfe
Programmable Band Scan Limit select 70
Frogrammabde VFO Limil selact 33




SELECTING FREQUENCGIES m Microphone |UP)/[DWN] Buttons

. Lising micrgphane [WPIDWN] tor frequency
® Tuning Cantrol selection s usaful when mobiling or anytime you are
\sing the Tuning control is convenient when you not immadiately in front of the transceiver.

are within easy reach of the transceiver Frant Panel, Pr i

- : 255 [UP] or [DWN] once te change the receive
and the frequencies tg be selected lig near the frequeLcy ]by o[ne frei]quenq:y step ingthe direction
cument frequency. indicated by the button.

1 Press [BAND SEL] to select your desired band. Pressing and hotding either bulton causes the

2 Press [VFO] to select YFO mode. requency to step repaatedly in one direction yntil
. . the hutton is released.
3 Turn the Tuning control to select a receive
frequency.

| Programmahble VFQ
« Clockwise rotation increases the frequency

) You may wanl to sat limits for the mim
one frequency step at a time. ¥ 5 lor tne mum and

maximum frequencies that are selectable with Ihe
Counterclockwise rotation decreases the Tuning controlimicrophona. The limits can be set or
frequency one frequency slep at a time. medilied at any time, and are configurable for both

: . bands on the transeaiver.
If you cannot select a particular raceive fraquency,

the frequency step size needs {0 be changed. See 1 Press [BAND SEL] to select your desired band.,
"FREQUENCY STEP SIZE" {page 35} for further
information. 2 Press [VFQ] to select WFO mods.

Nota: Fraquencias can aiso ba selecied via the microphane
keppad See "WEYFPAD DIRECT ENTRY" (page 83/.

3 Press [Fl+[CIN]. 7 Press [MBR] to stors the upper limit.
. "L"appears. The default is the currently - Tha previous mode is restored.
selected frequency. MNate:  The lowar fimil must ba fower in r‘rgquern:y than e upper
4 Turn the Tuning control, or press microphona “;';Tgc“g;i’:ﬁ;’r”g: %ﬁﬂm‘;'g range is ! mz;;fe"fm o
[UP)[DWN], to dispiay the desired lower imit. s restared.

AM/FM MODE
(SOME VERSIONS ONLY)

Some versions of the fransceiver are able 1o receive
AM and FM modes. The AM mode 1s selected
automaticaty when any fraguency in the range 118.000
tn 135,995 MHz (AIR band) is chosen. Qutside this

5 Press [MR]to store the lower limit. range, the defaull is FM. However, gither mérde can t;:a
[ ing tha
.oy fault is lhe current| gelacted manually ar any VHF frequency. Lr0ssing
sléle?:?gc? ?rré’qumfe e 4 136.000 MHz boundary restores the default modes.
& Turn the Tunlhg centrol, or press microphone 1 Press the VHF [BAND SEL].
[UPK[DWN], to display the desired upper flirnil. +  The ¥HF [BAND SEL] is the left Band Selector
Guttan.

! I 2 Prass [MHz] {1 s) to taggle between the AM or FM

75955 o
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