15-450S
T1S-690S

EXTERNAL CONTROL
INSTRUCTION MANUAL

KENWOOD CORPORATION




1. SPECIFICATIONS

2. OPERATION ..

CONTENTS

2-1. PRECAUTIONS FOR COMPUTER-CONNECTED OPERATION ... ..
CONTROL OPERATION ..o

2-2.
2-3.  COMMANDS




1. SPEGIFICATIONS
M interface
Communication method . Serial interface,
fullduplex
Transferrate ............. .. 4800BPS
(bits per second)
Synchronization ............ Start-stop
(Asynchronous)
Bit construction ....... ... .. 1 start bit,
8 character bits,
2 stop bits
Parity ............ ... ... ... None
Signal format  ........... ... TTL level

M Terminal Connections

Pin No.

| I/oj,

Signal Name

DG who —

Signal ground
Transmit data
Receive data
Transmit enable
Receive enable
No connection

1
Output ‘
Input ‘
| Input
J‘ Output

XD
RXD
cTS
RTS
e

|
GND ’
|

GND:
TXD:

This is the signal ground terminal.

The transmit data is the serial data from the
transceiver to the computer. The output
utilizes negative logic.

. The receive data is the serial data from the

CTS:

RTS:

computer to the transceiver. The
utilizes negative logic.

This signal is supplied from the computer,
and is used to inhibit transmit data from the
transceiver when the computer is not ready
to receive. The input utilizes positive logic.
(Transmit data is stopped by a logic low.)

This signal is applied to the computer, and is
used to inhibit transmit data from the
computer when the transceiver is not ready
to receive it. The output utilizes positive
logic. (Inhibit is requested when the level is

low.)

input

Connector pin configuration

2 FEN@
O
¢ {Viewed from the rear)
D
@ ®

2. OPERATION

| Caution 1
‘Turn the POWER switch OFF before making |
I connections. 1

S

2-1.

PRECAUTIONS FOR COMPUTER-
CONNECTED OPERATION

When connecting the transceiver with a computer,
check the following points.
1. Are the connections correct?
The transceiver output should be connected to
the computer input and the transceiver input to
the computer output.
Example:
Transceiver's transmission data —
receive data
Transceiver's RTS — Computer’s CTS
2. Is the computer’s transmission rate 4800 BPS (bits
per second)?
3. Is the computer’s bit configuration correct?
1 start bit, 8 character bits, 2 stop bits, no parity.

2-2. CONTROL OPERATION

Most computers handle data in the form of “bits”,
and “bytes”. A bit is the smallest piece of
information that the computer can handle. A byte
is composed of 8 bits. This is the most convenient
form for most computer data. This data may be
sent in the form of either serial or parallel data
strings. The parallel mode is faster, but more
complicated, while the serial form is slower it
requires less complicated equipment, and therefore
is 1ess expensive.

Serial transmission of data occurs over a single line
using time-division methods. This use of a single
line also offers the advantage of reducing the
number of errors due to line noise.

For control of the transceiver via the computer only
three lines are theoretically required: transmit data
(TXD), receive data (RXD), and ground (GND). From
a practical standpoint it is also necessary to
incorporate some means of controlling when this
data transfer will occur. We don't want the
computer and transceiver sending information at
the same time! This is controlled by the RTS and the
CTS lines.

The IF-232C is used in conjunction to provide
voltage conversion. RS-232C deals in voltages
above and below TTL levels, and must be converted
to prevent damage to the transceiver. This
interface/conversion is handled by the IF-232C.

The actual command sequence would be similar to
those described below:

For example, the radio is placed into the transmit
mode whenever the character string “TX;” is sent
from the computer. The character string “TX;” is
called a command. It tells the transceiver to do
something. There are 30 different commands
available for control of the transceiver. These
commands may be incorporated into a computer

Computer’s




program written in BASIC or any other high level
language such as PASCAL, etc. Programming
methods vary from computer to computer so please
refer to the instruction manuals included with your
terminal program, and computer.

2-3. COMMANDS

The illustration below demonstrates that a
command is composed of two alphabetical
characters, various parameters, and the terminator
to signal the end of the command.

Example:
FA 00007000000; ..... Command to set VFO A to
1 ) - 7 MHz.

Command Parameters Terminator

2-3-1.  Command Description

A command may consist of either lower or upper
case alphabetical characters.

2-3-2. Parameter Description
(Refer to the parameter list.)

Parameters are used to specify specific information
necessary to implement the desired command. The
exact number of parameters necessary for each
command is predetermined. If a particular
parameter is not applicable to the transceiver you
are controlling the parameter digits should be
filled using any character except the terminator

For example the MC (Memory channel selector)
command uses two parameters, 1 column to specify
the memory bank number, and 2 columns to specify
the memory channel number. To specify CHI9 of
memory bank number 1, the command would be:
“MC109;" ... The memory bank number is
not necessary when
programming the TS-450S/690S
so the command could be as given
above “MC109” or as:
“*MC_09;” ..... In this case a blank has been
used to fill the parameter block
for the memory bank number.

The following are examples of bad commands:

“MC09;" ....... No memory bank specification
(not enough parameters)
“MC19;" Not enough digits in the

memory channel parameter, i.e.
CH9 should be given as “09”.

“MC_1.09_."... Unnecessary characters
between parameters.
“MC1009” ... .. No terminator

2-3-3.  Terminator

To signal the end of a command it is necessary to
use a special character. The character that has been
selected for use is the semicolon®;”. This special
character must appear as the last character in a
particular command string.

2-3-4.  Types of Commands

—Set command
(To set a particular
- Input command condition)
(Input to the transceiver) '—Read command

Commands — (Reads an answer)
— Output command Answer command
(From the transceiver) (To transmit a
condition)

Commands can be classified as shown in the chart

above. For example, with the FA (Frequency of VFO

A) command.

® To set the frequency at 7 MHz, the command
sent from the computer to the transceiver is:
“FA00Q007000000;" ........... {Set command)

e To read the frequency of VFO A, the command
sent from the computer to the transceiver is:
FAT (Read command)

@ When the read command, above, has been sent,
the command returned to the computer is:
“FA00007000000;” ....... (Answer command)

2-3-5. Error Messages

In addition to the answer command, the transceiver
will send one of the following error messages:

(O When the command syntax is incorrect. }

(O When the command was not executed
due to the current status of the
transceiver, even though the command

7 syntax was correct.

Note:

Occasionally this message may not appear

due to microprocessor transients in the

transceiver.

When a communication error occurs, such as
E; ian overrun error or framing error occurs
during serial data transmissions.

When the receive data is sent but processing
|cann0t be completed.




"PUBLULLOD JBMSUEB OU
Ul 818y} ‘sulwnjod puz pue

o

'paQLIoSap ale ‘uonelos [elp ONINNL $o Buiuueds Buunp spuodas G | ueyl Jabuo) s1 awin 308yo a8yl  (Z) w I1S| 8Ul Ul umeip aje sau|

sSuoIlnNe) ue  ‘suonoun 0 ‘PUBWIWIOD 4} 3Yl SPUas Ajjeonjewolne pa3oalap si abueyd e uaym pue spuo g : . :
5| _m.wwmc ,U%NEEOQ %M mwmwz -038s G' | A1aAa Ajalewxoidde adouo 18s 3yl JO UOIIIPUOD BY] $HO3YD UORDUNY , UoeWIOju) 0INY,, 84 (L) E m_www___mmm:m\_w_mwgﬁ E_Mv\_,wo—.“ﬂawsmo_
A i . - r _ m mo puewwold ayj jo JeWwlo) ayj

6€ 8¢ LE 9 St " £t et 1€ 0g 62 82 u w Max
o 8 ;
_ 9 SZ " £ [24 12 (74 61 8t I 91 st " _ M m UCNEEOO U@O‘_ OC C_ O_QEH
_ puewWWOD |, 4|, O} J8}aJ ‘siaeweled so4 _ 4 ) _ M W Suwniod pug pue 1S| 8y}

Wow e s % 1 5 5 v & 7 1 Ut umelp aie saull anbiqo
L—""|usuM ‘UMOYS SI UOIPUOD
EN ayl Buipeas 10}
PUBWIWOD By} JO Jewlioy ayj

9 ST " £z k44 1z 0 61 81 L 9 St "

peay ‘
\

puewwod

‘PUBLILIOD 18S
OU S| I8y} SUWN|0O pug pue
1SL 8U} ul umelp ale saul|
anbiigo  uaym ‘umouys s

spuewwod nduy

92 k4 124 €z w. 1 0z 61 81 A 91 St "

198

puewwod

€1 21 1t ot 6 8 L 9 S v € z

“uonouny PUBLIWOY BU} JO Jewlo} ay|

uonsuny
4

mLQHQEN\_mQ ayl S91RIIPU| / 440/NO IV 4 Lold Bumias 440/NO NOILYIWHOANI OLNV

h. uonOuUNy J3lBWeEIRY #‘ jewsoy |1930weley

tou PUBWIWIOD By} 1O UORIUN4
NOILYWHO4NI 0LNY Eﬂ

81| 1ajoweled ay) 0} 940l A

‘Sjew.o) 19)aweled ay)
104 1S1] Jo1oweled ay} ul ‘ON
Jeunoyr syl 01 spuodsano)

‘JW.O) pUBWLOd 3y} 4O "UMOUS S SuWwnN|o9
191oweled ay) 0) spuodsalion pUBWIWOD 8y} JO Jaquinu ay| awey ccmEEcﬂ

S9|ge] puewwod ayy peal 0 MOH '9-£-¢




2-3-1.

Parameter List

| Number
iFo,\rIr(?at Name of Format
! ' columns

1 SW 1 0=0FF 1=0ON
1=LSB, 2=USB,
3=CW, 4=FM,

2 MODE 1 5=AM, 6=FSK,
7=CW-R,
9=FSK-R
0=VF0 A,1=VFO B,

3 FUNCTION 1 9—MEMORY
Represented in Hz,

: using 11 columns.
i Example:

4 [FREQUENCY 1 00007000000_is 7 MHz
10GHz 1MHz 1kHz 1Hz
The first column is
“+”or“=", and the
remaining four

5 FR?(llL/E)I(\Ing 5 columns indicate the
frequency in Hz.
Example:

40830 is +0.83 kHz

6 N -

Represented in two

7 gﬁ%ﬂ{ 2 columns.

Example: 02 is CH2

8 - _

MEMORY
9 CHANNEL 1 0=Receive
SPLIT SPE- 1=Transmit
CIFICATION
10 MEMORY 1 0=Not locked out
LOCKOUT 1=Locked out
0=Receive

1 TX/RX 1 1=Transmit

12 —_— —

13  — —

14 — —

15 —_— —

6

v vNumber 5
Fol\r‘rgat ~ Name 0 Format
: columns
Three column
16 [MODEL NO. 3 number specifying
each set.
17 _ —
18 _— —
19 _ —
20 e —
21 _ —
| 0000(MIN)—
22 METER 4 0030(MAX)
23, — —
| ~lo=NO SELECT,
} 24 | METER SW 1 1=SWR,
! 3=ALC, 6=dB

Represented using
two columns, from 00
to 08. “00” is the
low tone and 08" is
the high tone.

25 PITCH 2

000=NO SELECT
002=FM WIDE
003=FM NARROW
005=AM, 007=SSB
009=CW

26 | FILTER 3

2-3-8.

Command Use Precautions

1. The control characters (00 to 1FH) when included

in receive data are ignored.

2. Program execution may be delayed during rapid

3. Receive data

4. To enter

encoder rotation.

is not processed when directly
entering the frequency from the keyboard.

the transmitter frequency for split
frequency operations using the MW command,
enter any number from 1 thru 7, 9 as the mode
and either a “0” or a “1” to indicate the memory
channel lockout statue.



2-3-9.  Command List

Command Function | Page |
Al AUTO INFORMATION 8
DN/UP DOWN/UP 8
FA/FB FREQUENCY VFO A/ 9

FREQUENCY VFO B

FL FILTER 9
FR/FT FUNCTION RX/TX | 10
FS FINE STEP 10

D D S
IF INFORMATION Bl
LK LOCK 12
MC MEMORY CHANNEL 12
MD MODE 13
MR MEMORY READ 13
MW MEMORY WRITE 14
MX AIP 14
PT PITCH 15
RC RIT CLEAR 15
RD/RU RIT DOWN/RIT UP 16
RM READ METER 16
RT RIT 17
RX/TX RX/TX 17
SC SCAN 18
SM S METER 18
T0 TONE 19
VR VOICE RECALL 19
XT XIT 20




| Al | AUTO INFORMATION

Parameter| Format Parameter function

P1 1 Al ON/OFF

s | AUTO INFORMATION ON/OFF setting
i
[=4
b=
w
1 2 3 4 5 6 7 8 9 10 11 1213
| |
.‘% F A [ | P1 v L I L f L L L J
" 3 E 4 15 16 17 18 19 20 21 2 23 24 25 26
HE |
5 ° 1 1 I L ] pt 1 1
E
13 -
3 1 2 3 4 5 6 7 8 9 10 11 12 13
i ozl |
_% o S L I i I 1 L 1 L 1 L
3 E 14 15 16 17 18 19 20 21 22 23 24 25 26
xc E
5|
© 1 1 L 1 1 1 L 1 i 1
12 3 4 5 6 7 8 9 10 1 1213
3 2 rl F { For parameters, refer to "'IF"’ command
g © 1 i 1 Il 1 1 " L 1
E E 14 15 16 17 18 19 20 21 22 23 24 25 26
[=]
8 ; I 1 1 L 1 Il 1 1 L 1 L 1 T
2 z 27 28 29 3 31 32 33 3 35 3 37 38 39
5 2 L ‘
o < — L 1 1 1 1 L L - 1 1 1 1
< | (1) The “’Auto Information’’ function checks the condition of the set once approximately every 1.5 seconds and
(=] . .
g when a change is detected automatically sends the IF command.
é (2) The check time is longer than 1.5 seconds during scanning or TUNING dial rotation.
QJ
o

| DN || UP | DowN/UP

Parameter’ Format ‘ Parameter function
c | Same function as microphone UP/DOWN switch
3
c
=]
w
1 2 3 4 5 6 7 8 9 10 11 12 13
DN
. DN
g | uep ‘ ’ ’ 1 1 I 1 L I L L }
-
» S E 14 13 16 17 18 19 20 21 22 23 24 25 2
g 8]
© © 1 1 Il 1 1 1 1 1 1 1 1
€
E . : |
8 1 2 3 4 5 6 7 8 9 0 12 13
ot
2o.e L] |
_8 o % L i 1 L i i L 1
S E 14 15 16 17 18 19 20 21 22 23 24 25 26
c E
8| |
© L 1 1 1 1 L L 1
1 2 3 4 5 6 7 8 5 10 1 12 13
) o M W
g S i 1 Il 1 1 1 1 i L 1
£ E 14 15 16 17 18 19 20 21 2 23 24 25 26
§ s || |
o N ! i | | I 1 L 1 I 1 i 1
k-4 @
2 2 27 28 29 30 31 2 3 34 35 36 37 38 39
5 2 \ ‘
o < L L 1 1 L 1 1 L 1 1
c
2
=3
o
S
w
D
a




\i:A} FBjJ FREQUENCY VFO A/FREQUENCY VFO B

'Parameter | Format Parameter function
§ | VFO A and VFO B frequency selection and readout P1 4 FREQUENCY
g A
>
(VR
| 123 4 s 6 7 8 9 10 1 21
FA
- g |;7FB,, ] 1 1 L P1 L L L 1 I l
= 7 2
2| BE 4 1S 16 1 18 19 0 20 2 23 24 25 26
c 3 [ [
‘E“ LA S S SR 1 1 I T Ly
£ L
8 | 1 2 3 4 5 6 7 8 9 10 1 12 13
5 e -
§ o g [ FB [ ] L L 1 L ! !
R g 415 6 17 18 19 20 21 22 23 24 25 2%
= [
i 8 L7 L 4. A 1 1 1 i L 1 ‘
1 2 3 4 5 6 7 8 9 0 1 1213
» A B -
g E E,,,EE,,, - 1 1 P1 i L. 1 1. Lo - 1 - }
E E 1415 6 1718 19 20 21 22 23 24 25 26
s s
o _ — | I . L L L L L —
] 3 27 28 29 30 31 32 33 34 35 3 37 B8 39
5 2 I
o < 117 1 1 - 1 I i _ L
=
0
g
: |
g |
D i
| FL | FILTER
Parameter| Format Parameter function
5 | FILTER selection P1,P2 | 26 | FILTER
u_§ ~P1: 8.83 MHz Filter
E . : B s 6 1 Bl‘g 0o 1 1 MODE | Command Filter
B £ 4 s 16 17 18 19 20 21 2 23 24 25 2 003 THRU
}ué ® 5 ’77 [ - ] LSB 002 THRU
E © 1 i 1 1 1 il 1 e L,,fggfgL,,J USB’ 005 6 K
|3 I S L o v
§ 1 2 ‘ 3 56 7 8 9 0 1213 AM, 007 2.4 K
S-SR L P ] FSK 009 500
£ T ® S
SE 4 15 16 17 18 19 20 21 2 23 24 25 2% ;
« £ ’ T - ‘ P2: 455 kHz Filter
(8] - e
| S J J - MODE |Command| Filter
12 3 4 5 ‘ 6 7 8 9 0 U213 EM 002 12K
§ E L F L L 1 P1 I ‘ i P2 it ‘ ; J Lo 1 L ‘ 003 6 K
E E 1415 16 17 1819 20 21 2 23 24 25 2 LSB, 002 12 K
5 LY LA
s 2 [ I b \ UsB, 005 6 K
3 H 27 28 29 30 31 32 33 34 35 3 37 38 39 AM 007 2.4K
- g 2 .
3 < o ‘ G | FSK 009 500
(=
5]
g
5}
3
a




FR || FT | FUNCTION RX, FUNCTION TX

T
Parameter| Format | Parameter function
15 VFO A, VFO B and MEMORY CHANNEL setting P1 : 3 ; FUNCTION
£ :
c
=]
w
1 2 3 4 5 6 7 8 9 10 11 2 13
FR
el == .
S E, FT ’ P1 ‘ ’ ‘ L L 1 I 1 1 ’
-
w 3 E 14 15 16 17 18 19 20 21 22 23 24 25 26
R |
@ © t 1 1 I 1 L 1 ]
€
£ -
8 1 2 3 4 s 6 7 8 ) 0 11 1213
2 2 [/‘
2 - 5 I L 1 1 P B T S |
s E 14 15 16 17 18 19 20 21 22 23 24 25 26
c £
3 ]
© T i | | |
1 2 3 4 5 6 7 8 9 10 11 12 13
® °
E s M L i I L L 1 L L L ]
£ £ 14 15 16 17 18 19 20 21 22 23 24 25 26
el &
[<]
© S \ I ) L L 1 ) L L 1 J
- [
2 2 27 28 29 30 31 R 33 4 35 36 37 38 39
S \
o < — L 1 1 1 L 1 1 L §
c
0
S
2
5
(7]
[
a
| FS | FINE STEP
Parameter| Format Parameter function
¢ | FINE ON/OFF P1 1 . FINE ON/ OFF
5 . S—
[=
3
w
1 2 3 4 5 6 7 8 9 10 11 12 13
: [ r - T
© i
5 l F ! s i P1 4 L 1 ) ;
-
3 E 14 15 16 17 18 19 20 21 22 23 24 25 26
@ £
2] 8] |
© © 1 1 i | 1 1 1 1 1 1 1
£
g -
8 1 2 3 4 s 6 7 8 9 10 1 12 13
-
- [ ] |
ié' - E l F L S ' 1 L L 1 I 1 I L
S E 14 15 16 17 18 19 20 21 22 23 24 25 26
x E
8 |
© L I It 1 1 i 1 1
1 2 3 4 5 6 7 8 9 10 1 12 13
] °
E- % rF L S l P1 j ! ‘ 1 { L L L L I J
E E 14 15 16 17 18 19 20 21 2 23 24 25 26
o
(=]
© ; L 1 L | L 1 L L L | L 1
-
2 2 27 28 29 30 31 32 3 34 35 36 37 38 39
s 2 |
o < L 1 L 1 t 1 1 L I 1 1
c
2
=
a
5
o
173
@
o i

—
[—]




1D |iD

Parameter] Format Parameter function
£ | Model No. readout transceiver recognization. Pt i 16 | TS-450 010
s | !
g a | Ts-690 011
('S 1 1
1 2 3 4 5 6 7 8 9 0 1112 13
O V’ 1
(=4
- T L 1 L 1 I L 1
w | &b E 415 16 17 18 19 20 21 22 23 24 25 26
38 E|l 2B 1 v D =2 £ 2 £ £ =2 5= -
5 o |
E - L L ! e
€
E L
e 1 2 3 4 5 6 7 8 9 10 11 12 13
=1 - nl
2| gfl t.Dp ;|
£ 3 g S B 4 1 I L I B T S
2 E 14 15 16 17 18 19 20 21 22 23 24 25 26
8|
L L 1 1 1 1 1 — —
1 2 3 4 5 6 7 8 9 o o1 1213
$ 2 ‘ r 7?
% | E L ' D L P1 4 1 1 [ R | -
E £ 1415 16 17 18 19 20 21 2 23 24 25 26
S 8 ‘ !
- o I I I ! L L ]
3 H 27 2 29 30 31 32 33 34 35 36 37 38 39
3| & |
1 1 1 1 1 1 ]
c
L
2
2
S
7]
4]
o
IF | INFORMATION
Parameter| Format Parameter function
. . " P1 4 ' DISPLAY FREQUENCY
s | Display of transceivers current condition P2 ; : —
g ; _ :
g . . ]
5 | P3¢ 5 | RIT FREQUENCY
2 P4 i 1 | RITON/OFF
1 2 3 4 5 6 7 8 9 10 n 12 13 P5 : 1 ‘ X|T ON/OFF
el . . S i NN = A
" 5 E 415 6 17 18 19 20 210 2 23 24 25 26 | P7 H 7 . MEMORY CHANNE
-] S ‘ \ P8 I 11 I TX/RX )
g : — J P9 | 2 MODE
€ — : ;
3 1 2 3 4 5 6 7 8 9 10 1 12 13 | P10 3 i FUNCTION
= - ’ P I i ‘ J P11 . 1 SCAN ON/OFF ]
gl 3 E . ; b U — P12 | 1 SPLIT ON/OFF
2 3 4 s 6 : E ]
3 : 1415 16 17 18 19 20 2 2 2 2 ‘ P 1 | TONE ON/OFF
© ! L 1 1 L I L S S TR } P14 E — :
PIE 1 —
123 4 5 6 7 8 9 10 1 1213
1) °
g % 77,,| L F ] L 1 1 L P1 1 1 1 1 ,,J
E E 14 15 16 17 18 19 20 21 22 23 24 25 26
=3
8 ; ‘ - L - 1 - — 1 - ‘ 1 1 P3 1 \ P4 [ P5 ‘ —
E] 3 27 28 29 30 31 32 33 3 35 36 37 38 39
& @ T T !
s & [p7 [pslpelprolpriiprzlpia] — [ ] |
c
]
2
2
S
3
[
[a]

1




LK  Lock

Parameter| Format Parameter function
s | LOCK ON/OFF setting and display P1 : 1 i LOCK ON/OFF
£ L R I
<
3
w
I 2 3 4 5 6 7 8 9 10 11 12 13
| 5. 1.8 8 X 12
- .
S L_lf .K JP1 ' 1 } [ I S
@ £ 14 15 16 17 18 19 20 21 2 23 24 25 26
%) » e
O 5 ’
= o
< 5 DU S S S I Lo |
€
£ -
3 1 2 3 4 5 6 7 8 9 10 1 12 13
iog L]
E - § L 1 I,( 4 | i | | | 1
S E 14 15 16 17 18 19 20 21 22 23 24 25 26
x £
g |
© | 1 S N T S L
4 5 6 78 9 10 1 12 13
8 2 ; ) J
g @ 1 1 i S
£ E 17 18 23 24 25 26
§ 8 || I
© ‘_ | L ¢ L L | : i
= @
2 2 27 28 29 30 31 2 33 34 35 36 37 38 39
S
o < L L 1 L {
c
2
o]
8
G
0
Q
a
MC | MEMORY CHANNEL
Parameter| Format Parameter function
: —
g | Memory channel setting P1 -
2 . ——
Q .
5 P2 : 7 MEMORY CHANNEL
1 2 3 4 5 6 7 8 9 10 1 21
° .
S I M I c ‘ - ‘ ‘ [ 1 L 1 L
-
w 3 € 14 15 16 17 18 19 20 21 22 23 24 25 26
° g 1
< o
© L 1 1 L 1 H
£
€ .
3 1 2 3 4 5 6 7 8 9 0 11 12 13
he)
E - 5 1 L L 1 L 1 1
S E 14 15 16 17 18 19 20 21 22 23 24 25 26
o E - .
5L
© - L i L 1 1
12 3 4 5 6 7 8 9 10 1 12 13
1] he)
E E 14 15 16 17 18 19 20 21 2 23 24 25 26
5 g |
© — | L L 1 1 1 1
- [
2 2 27 28 29 30 31 2 33 34 35 36 37 38 39
s E [
o < . L L 1 i T D
c
8
5
o
S
173
3
o




| | MODE
Parameter| Format Parameter function
| ] ]
5 | Mode setting P 2 MODE
2 A S T
c
=}
w
{ 7717_ . _2 . 3 4 715:7767777777 87 9 10 11 V 127774
2 fM D P1!;
- @ ! 1 i 1 1 L
2 @ E 14 15 6 17 18 19 20 21 223 24 28 ?ﬁ,,,‘ i
gl
é © 1 N R S T ] ,,J
| — 1 I
8 1 2 3 4 s 6 7 8 9 10 1112 13
3 i ]
E‘ 'cg “/’ L ! ! 1 L 1 1 _ !
S E 14 15 16 17 18 19 20 21 2 0 24 25 26
€ E <
s ‘ |
© 1 4 1 1 L —
1 2 77 4 5 6 7 8 9 10 11 12 13
I3 °
g 5 J I L 1 L L L 1 J‘
E E 14 1S 16 17 18 19 20 21 22 23 24 25 26
=3
§ ; 1 1 1 1 1 1 1 L - 1 1 1
3 s 27 28 29 30 31 32 33 34 35 3 37 38 39
= (2} - S
= =4
o < ‘ 1 1 1 1 1
c
8
g
g
L i
e
| MR  MEMORY READ
! |
}Parameter‘ Format | Parameter function
1
T I ' ]
< | Memory display P1 ¢ 9 [SPLUT
ks : . SPECIFICATION
5 :
< P2 | -
1 2 3 4 5 6 7 8 9 10 m 12 13 P3 | 7 ! MEMORY
2 i ) ‘ ‘ . . i CHANNEL
o 8 T
4 2 E 1415 16 17 18 19 20 21 22 23 24 25 2% \ P4 | \ FREQUENCY
c I VT ! : ]
g ° : et b ‘1 P& 1 2 i MODE
€ — - : i
3 ! 2 3 4 s 6 7 8 9 10 11 12 13 P6 : 10 | MEMORY
- T T T H H
2 ) ; !
- 8 E 14 15 16 17 1819 20 21 2 23 24 25 2% P7 1 : TONE ON/OFF
€ E| [ — | — : :
3 { 1 1 1 L ) 1 1 I I . P8 - 1
L 2 3 a4 5 6 7 8 9 10 11 12 13 L PO . - o
] [ I \ \
g E {Mi R J P 1,: L P3 L I P4 L 1 | |
£ E 4 15 16 17 18 19 20 21 2 23 24 25 2
£ ' i e ‘ 1 T b
g ° || ] P5 | P6 [P7| — — [=1:1 1
g % 27 28 29 3 3 32 3 3 35 36 37 38 3
3 c J
o < Lo 1 1 1 1 J S ) Y O L _
c All parameters are set to OFF when the memory channel is vacant.
% To recall the lowest operating frequency of the section use P1=0, and to recall the highest operating frequency
5 use P1=1.
3
a

13




MW | MEMORY WRITE

Parameter|, Format Parameter function
S | Memory entry P1 9 isSPUT
3 i : : SPECIFICATION
c I _ 9 ILATIL B
& P2 | - - N
) 2 3 4 5 6 7 8 9 0 o1 121 P3| 7 ! MEMORY
I : :
2 M 1 w P1 ‘ - 1 Pi3 ‘ 1 L L P4 ! I ] ' : CHANNEL . _
2 g g 14 15 16 7 ‘ 18 19 i 20 21 22 23 24 25 26 [ P4 4 *FREOUENEY ]
é 8 ’ - | P5 J P6 | P7 l ._,‘4,,_,‘,1‘—’ : } p5 2 | MODE
E—— ; :
8 1 2 3 4 s 6 7 8 9 10 w12 1 S S S — _
5 - P6 10
2| o& M = : — : : LOCKOUT
S E 14 15 16 17 18 19 20 21 22 23 24 25 26 e ]
=5 || P7_| 1 | TONEON/OFF
1 1 L 1 1 I\ ! I —— JES—
_ P8 : _ :
1 2 3 4 5 6 7 8 9 10 1 12 13
g -(% Ai,,l L 1 L L ! 1 L 1 T Pg - :
E E W 15 16 17 18 19 20 20 2 23 24 25 26 T T T
8 ? {: i L - L 1 1 L 1 L 1 1 j
3 3 27 28 29 30 31 32 33 34 35 3 3 3B 39
5 2 [
o < L L 1 1 L

(1) The MW command is valid when all parameters have be correctly entered.

(2) When all effective frequency columns are “‘O’’, the memory is set to an open channel.

(3) When the split channel is open, the transceiver will be set for the same transmit and receive frequencies, i.e.
simplex.

(4) To recall the lowest operating frequency of the section use P1=0, and to recall the highest operating
frequency use P1=1.

Description

. MX | AIP (Advanced Intercept Point)

Parameter| Format Parameter function
5 AIP ON/OFF setting P1 1 AIP ON/OFF
2 ]
c
=
w
1 2 3 4 5 6 7 8 9 10 11 12 13
[ T
°
g 1 M X [ P1 4 L I L L I ‘
-
» 3 E 14 1s 16 17 18 19 20 21 22 23 24 25 26
AN A |
o © 1 L L 1 !
1S |
£
3 1 2 3 4 5 6 7 8 9 01 1213
-
5 o ‘
_E' - % \ M 1 X 1 4 ’ | | 1 1 I t 1 [
3 E 14 15 16 17 18 19 20 21 2 23 24 25 26
c € S
gl
© 1 L 1 1 -
1 2 3 4 5 6 7 8 9 10 11 12 13
12} hel
E 5 M I X \ P1 ‘ 4 l L 1 I L I I i
E g 4 15 16 17 1819 20 21 22 23 24 25 26
s8] ]
© — L L L L | ) 1 1 Lo .
- [
2 2 27 28 29 30 31 32 33 34 35 6 37 38 39
s -
o < i 1 1 i 1
[=4
2
=
2
S
(2]
Q
o




| PT | PiTcH

Parameter| Format Parameter function
s | PITCH setting P1 25 PITCH
£ °
c
3
w
1 2 3 4 5 6 7 8 9 10 n 23
o | | .
.~ g [ P L T Pl1 ‘ 1 . i 6L
2 2 E 1415 16 17 18 19 20 2 2 23 24 25 2
g 3 |
- T
E 1 1
£
S 1 23 4 5 6 7 8 9 1011 12 13
5 o . ‘ ‘
3 - L R
S E 14 15 16 17 18 19 20 21 22 23 24 25 26
€ E - e
o
© 1 L 1 L '
1 2 3 4 5 6 7 8 9 10 N 12 13
17} © L |
8 .
g £ P T P1 ; ‘ ‘
E E 1415 16 17 18 19 20 21 22 23 24 25 26
o
=]
< ‘: 1 1 1 L _]
- [
2 2 27 28 29 30 31 2033 34 35 3% 3 3839
5 2
o < L 1 1 L L
c
2
2
i
S
17
]
a
RC | RIT CLEAR
Parameter, Format Parameter function
g | RIT/XIT frequency clearance
bt
c
=
uw
T
i 2 3 4 5 6 7 8 9 10 1 12 13
g \ R L C } ’ l L L L I 1 L 1
-
&€ 14 15 16 17 18 19 20 2 2 23 24 25 26
3 £ *
c S ’
@ 1 1 1 1 1 1 L S —
£
€
3 1 2 3 4 5 6 7 8 9 0 1l 1213
E )
g o g M 1 | 1 { 1 - i L L
3 E 14 15 16 17 18 19 20 21 22 23 24 25 26
«c £ B
gl
© 1 1 1 It L I’ N
1 2 3 4 5 6 7 8 9 10 11 12 13
« o
g ] M ! L 1 L L 1 L i
E g 14 15 16 17 18 19 20 2 22 23 24 25 26
o
o
o ; | I L L 1 L | I L
3 2 27 28 29 30 3 32 33 34 35 36 37 3839
= 12}
5 2 ’
o < — L 1 it 1 i i 1 ! 1 1
c When this command is executed both the RIT and the XIT will be cleared.
o . . . N .
2 When using these commands the center frequency point on the RIT control may not coincide with the center
é point printed on the front panel. The center point will coincide with the position of the RIT control before these
a commands were initiated.
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_RD |

_RU_RIT DOWN/UP

Parameter‘ Format ‘ Parameter function

¢ | RIT/XIT frequency UP/DOWN
2|
c
=1
w
1 2 3 4 5 6 7 8 9 10 11 12 13
\ RD [ o o o
‘ g l RU I - L 1 i | i L R R
g € 14 15 16 17 18 19 20 21 22 23 24 25 2
] g1 - = ,
® o ||l N i
© © S I 1 i 1 1 ]
€
£ — . _— -
8 1 2 3 4 5 6 7 8 9 10 11 12 1
- T [ M
=} - | |
_E‘ o & \/J L | | T ] I
S E 14 15 16 17 18 19 20 21 22 23 24 25 26
€ E
8| a
e I T R B L 1 i B e
3 4 5 6 7 8 9 01 21
- - 1
@ hel
E E 1 16 17 18 9 20 21 2 23 24 25 26
T - o 1
S (=] 1 i
©Q S } o 1 L I 1 1 L | I I L o
3 £l 2 8 29 3 3 32 33 34 35 36 37 38, 39
5 2 L
o ( \ SN S 1 1 L 1 1 L L
c When this command is executed both the RIT and the XIT will be changed.
% | When using these commands the center frequency point on the RIT control may not coincide with the center
§ | point printed on the front panel. The center point will coincide with the position of the RIT control before these
& ' commands were initiated.
|
l

. RM J READ METER

Parameter| Format Parameter function
¢ . METER selection and readout P1 24 | METER selection
2 :
B !
o !
2 P2 22 ! METER level

4 s 6 7 8 9 10 11 12 13
2 : ]
c ’
- ® B - B .
” 3 E 17 18 19 20 2 22 23 3 2%
® S
© © ' L n L 1 ‘
€
g S B
o 12 3 4 5 6 7 8 9 10 11 12 13
5 2 R M| ;| - |
_g' o 5 Lo L ‘ 1 i R N i 1 1 L i
S E 14 15 16 17 18 19 20 21 22 23 24 25 26
o E ‘ T T B 0 T
s J
© ; I 1 ) i | I
| . _
s 6 7 8 9 10 1 12 13
0 - T i '71
8 Lo
g % L Pg R ,L LA L 1 1
£ E 18 19 20 21 2 23 24 25 26
2 L
Q
: 5 i i 1 Nl 1 T
2 2 31 32 33 34 35 36 37 38 39
- u T o
> =
o < ! i | i 1. R I S
| _—
c
2
=4
2
I3}
173
)
a




RT

RIT
Parameter! Format Parameter function
5 | RIT ON/OFF setting P1 : 1 RIT ON/OFF
$ :
c
=1
w
1 2 3 4 5 6 7 8 9 10 1 12 13
g R, TP ]
N gE 14 15 16 17 18 19 20 21 2 23 24 25 26
° § t ‘
c o
o 1 | 1 1.
£
€
8 1 2 3 4 5 6 7 8 9 o 11 12 13
-
3 )
oo llL—1 . | |
S E 14 15 16 17 18 19 20 2 2 02 24 2 26
x £
& ’ !
© L i 1
1 2 3 4 s 6 7 8 9 10 11 12 13
1
7] ©° l/]
R . L |
£ E 14 15 16 17 18 19 20 2 2 0 24 25 26
1IN ]
© S L L | i
o ®
2 2 27 28 29 30 3 2 3B 34 35 6 37 3839
5 2 ‘ !
o < | ¢ i 1 _J
c
5]
S
R
5
173
L
o
l
RX RX/TX
Parametert Format { Parameter function
5 | RX: For receive operation
k=]
2 | TX: For transmit operation
I
1 2 3 4 s 6 7 8 9 10 1 12 13
RX
2 ‘ R I : i J J
-
” S E 14 15 16 17 18 19 20 2 2 23 24 25 26
g T8 |
] © 1 L 1 1
€
£ -
8 1 2 3 4 5 6 7 8 9 0 1 121
-
3 °
g b=l 5 ‘/l I i ,,J
S E 14 15 16 17 18 19 20 21 22 23 24 25 26
x €
g | |
© 1 1 1 i
1 2 3 4 5 6 7 8 9 10 11 12 13
0 - [ j
A 1 .
E E 14 15 16 17 18 19 20 2 2 24 25 26
=
o
© S { L L 1 L l
S [
2 2 27 28 29 30 31 2 3 4 35 36 3 8 39
] 2 ‘ ‘
o < | L L
< | Place the REC/SEND switch to REC.
2
2
G
(7]
ﬂ)
o
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| sc |scan

Parameter| Format Parameter function
s | Scan ON/OFF setting P1 1 : SCAN ON/OFF
(=
=]
w
12 3 4 5 7 8 9 10 11 12 13
° .
S { S I C P1 I 4 ‘ I I L L }
g € 14 15 16 17 18 19 20 21 2 24 25 26
! E | -
® © L L 1 L - L 1 L 4,
€
€
8 1 2 3 4 5 6 7 8 9 0 n 2 B
5 M w
el
_% o % i 1 | i L J
S E 14 15 16 17 18 19 20 21 22 23 24 25 26
g ][ -
© Y S S S CU—— S Y W
1 2 3 4 5 6 7 8 9 10 11 12 13
2] °
g 5 l/l 1 1 I i L ! ‘
£ E 14 15 16 17 i8 19 20 21 2 23 24 25 26
518 | ' |
o
© S I ! ! f L I L L
= [T
2 3 27 28 29 30 31 32 3 34 35 36 37 38 39
5 2 W
o < i 1 1 ] 1 L | 1
i —
=
.8
Z
a
S
74
]
o i
| SM | s-METER
Parameter| Format Parameter function
S | S-Meter signal output P1 P22 METER level
5 B - - S
=
=]
w
1 2 3 4 5 6 7 8 9 10 1 12 13
2 l/ —‘
g L L 1 1 i Lo L
-
- g E 14 15 16 17 18 19 20 21 2 23 24 25 26
R |
© © 1 1 L I L 1 L L
€
£
8 1 2 3 4 5 6 7 8 9 01 121
-
> Lo .
_% o 5 LS i M J ’ i 1 1 1 L | 1 ]
S E 14 15 16 17 18 19 20 21 22 23 24 25 26
c £
gl |
© 1 | 4 1 1 1 1 i
1 2 3 4 5 6 7 8 9 10 1 12 13
[%] - .
E g E i M l P\1 L ‘ ' L 1 L —'
E E 14 15 16 17 18 19 20 21 2 23 24 25 26
S ‘ ‘
Q
© S I I 1 1 1 L L 1 L
R =4 L)
2 2 27 28 29 30 31 2 3 4 35 6 3 B’ 3
S|E ] ]
o < [ 1 1 1 ] 1 1 | 1
c During transmit, the meter displays the transmitter power output.
2
a
S
7]
Q
o




TO | TONE ON/OFF

| Parameter| Format Parameter function
S | Sub-tone setting P1 1 :  TONE ON/OFF
bt
c
=3
w
1 2 3 4 5 6 7 8 9 10 1 12 13
:
° | ]
g ' T | o | P1‘ 4 I L i L L L I J
-
g E 14 15 16 17 18 19 20 21 2 23 24 25 26
G £
E g1
@ ° i 1 1 1 i !
£
£ | .
3 1 2 3 4 5 6 7 8 9 10 1 12 13
1= |
hel
E c § ! L 1 L 1 1 | |
S E 14 15 16 17 18 19 20 21 22 23 24 25 26
c € - ]
sl
© Y NS L _do L L
12 3 4 5 6 7 8 9 10 11 12 13
%} ©
g S ‘ L L L A 1 1 1
£ E 14 15 16 17 18 19 20 2 22 23 242526
§ 8 ||
© NS ‘ L L L I b 1 L L
- Q
2 3 27 28 29 30 31 32 33 34 35 36 37 38 39
5 2
o < 1 I} 1 L 1 it L L - 1
Condition
c
2 | Mode: FM
(=%
£ | VFO : SPLIT
1723
)
a
VR | VOICE RECALL
Parameter, Format Parameter function
¢ | Generation of synthesized voice.
3
[=
=1
w
1 2 3 4 5 6 7 8 9 10 11 12 13
©
S ‘ \4 R 4 1 i Lo L L | I I . J
o g 14 15 16 17 18 19 20 21 2 3 24 25 26
%) w e
B sl
© © L ! 1 1 1 4 ! B
£
£ R ——
3 1 2 3 4 5 6 7 8 9 10 1 12 3
E 1 |
hel
g - g L I L 1 I ( I L L i
S E 14 15 16 17 18 19 20 21 22 23 24 25
c E -
gl
© 1 1 1 1 1 " 1 .l
1 2 3 4 5 6 7 8 9 10 11 213
(3 he]
g s \/ L L L | |
£ £ 14 s 16 17 18 19 20 2 2 23 24 25 2%
El 3 \
Q ° }
- a S E— L S 1 1 s 1
2 2 27 28 29 30 31 233 34 35 36 37 38 39
5 2 ‘
O < i 1 L L 1 i L i 1 ]
< | Requires the use of the optional VS-2 Voice Synthesizer.
s
2
£
Q
N
ﬂJ
o
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[ XT | xiT

-

<
L
5w
5| o
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| Z
210
©
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©
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-
©
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w
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©
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§| o
i
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o
| ] i ] T |
- 8 up & = & s
~ “« ~ w o “ o
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= 2 = ] = A -
N 4 q 4 4 4
2 < 2 C& 2 B &
9, N o 8 o N 4
| S ® I L & &
[ 1 B g R
~ B Lo 8 ~ ] a
- @ © o IR 2 o
v =1 “w = P ® =
~ ~ = - = < = R
o ol 512 -« = - b a
£ -
= — E — N 4 B
b=}
3 Nl o o ~ bl 2
w i B 4 4 i u 4
L ”X st ~+ =+
- —- - r~
Qe R - o
zZ L L I R S
o L
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