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Kenwood Radio Series
TK-x80, -x90, -x150, -x180 and TK-5x10
to IP-223 Remote Adapter Panel

1.0 General

This application note is intended to assist technical staff with the creation of IP-223 interface to
Kenwood TK-x80, TK-x90, TK-x150, TK-x180, TK-5x10 series radios. This application note
applies to IP-223 PCB PN 750630 revision F and all versions of PCB PN 750743.

REFERENCE: For earlier revisions of IP-223 PCB 750630, contact technical support, see
“Technical Support:” on page 22 for details.

The following optional Telex cables can help speed installation:
«  P/N 301956000 IP223CAB150/180 - IP223-Kenwood TK-150/180 and TK-5x70 cable.

«  P/N 301957000 IP223CAB90 - IP223-Kenwood TK-90 cable.

If attaching two (2) serially controlled devices to a single [P-223, a serial port splitter cable is
required:

«  P/N 301953000 IP223DB9Splitter - Serial Port splitter cable DB-9.

AN-DISPATCH-001



Kenwood Radio Series TK-x80, -x90, -x150, -x180 and TK-5x10 to IP-223 Remote Adapter Panel

2.0 Cable Assembly

2.1 TK-x80 Model Cable Assembly

Table 1 shows connectivity for the [P-223 to TK-x80 audio cable. This cable is
manufactured from a Kenwood KCT-19 accessory cable.

Table 1: IP-223 to TK-x80 Audio Cable

KCT-19
Signal IP-223 DB-25 Accessory
Connector
Ground
PTT Common
PTT 14
COR 20 11
RX+ 24 12
TX+ 25 5

Table 2 shows [P-223 to TX-x80 serial connectivity.

NOTE: The E connector, within the radio, is connected to CN4 in order to establish serial

communication
Table 2: IP-223 to TK-x80 Serial Cable
IP-223 Serial Signal _ 1P-223 DE-9 _ KCTg:n‘::gf:f”y
Line 1 Line 2
TXD 9 4 14
RXD 1 6 15
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Cable Assembly

2.2 TK-x90 Model Cable Assembly
Table 3 and Table 4 show IP-223 to TK-x90 audio and serial cable connections,

respectively.
Table 3: DB-25 Audio Cable Assy—TK-x90
Signal IP-223 DB-25 TK-x90 Radio DB-25
Ground 7 7
PTT Common 2 7
PTT 14 2 Aux Input (Programmable)
COR 20 20 AOI (Programmable)
RX+ 24 17
TX+ 25 13

Table 4: DB-9 Serial Cable Assy—TK-x90

IP-223 DB-9
IP-223 Serial Signal TK-x90 Radio DB25
Line 1 Line 2
TXD 9 4 10
RXD 1 6 9
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Kenwood Radio Series TK-x80, -x90, -x150, -x180 and TK-5x10 to IP-223 Remote Adapter Panel

2.3 TK-x150/-x180/-5x10 Model Cable Assembly

Table 5 shows connectivity for the [P-223 to TK-[XXXX] audio cable. Table 6 shows the
serial control cable.

Table 5: DB-25 Audio Cable Assy—TK-x150

S 1P-223 TK-[XXXX] Radio
DB-25 DB-25

Ground 7 7
PTT Common 2 7
PTT 14 12 (Aux Input 4 Programmable)
COR 202 20 (Aux Output 1 Programmable)
RX+ 24 17
TX+ 25 6

a.There are differences between the TK-x150 and TK-x180 radio’s DB-25
connectors:
* IfCOR is used, then pin 20 (TK-x150 an output only) is

programmed for that function and the cable routes that signal to
the IP-223.

*  Onthe TK-x180 the same pin is a general purpose I/O and has an
additional 470 Ohm series resistance added. This requires the IP-
223 external pull-up resistance must be removed. Jumpers J§
(Line 1) and J30 (Line 2) should be placed in a neutral position
(neither A nor B, hanging).

For more information, see “IP-223 Jumper Settings” on page 12.

Table 6: DB-9 Serial Cable Assy—TK-x150

IP-223
IP-223 Serial DB-9 TK-[XXXX] Radio
Signal DB-25
Line 1 Line 2
TXD 2 8 2
RXD 3 7
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1P223 Configuration

3.0 1P223 Configuration

The [P-223 firmware version 4.000 or later is required to control a Kenwood TK-5x10 radio.

REFERENCE: Download firmware at http://www.telex.com/RadioDispatch/Default.aspx.

These configuration instructions use TSM (Telex System Manager) to configure the IP-223;
however, the [P-223 can also be configured with the web browser configuration windows.

3.1 General Gain Configuration
The General Gain page, shown in Figure 1, is used to configure Tx gain.
To configure the general gain, do the following:

1. Open TSM.
2. Click the General Gain tab.
The General Gain page appears.
3. From the Tx Gain drop down menu, select -28dB for the line(s) to configure.

T Telex System Manager ] =10] x|

File Edit Tools Diagnostics Help

S| B%e |8

Network Devices General | Network General Gain | Multicast | Per Line Setup | Account Setup | Crasspatch | Password | Tone Setup |
C-6200 - Bumnsville Handset Settings |

Processed Devices Handset bic Gain IU'U jv a9

IP-223 - Default Handset Sidetone Gain |-20 x| &

Per Line Settings

Line Rix Gain Tx Gain CTCSS Gain TxVoice Gain
1 oo x| @ l2s5 | & foo =] @ [d dB
2 [120 x| & 285 x| @& |00 x| & Jo dB

rault Source: 192.168.1.15 Firmware: 4.105 Webpage

Tx Gain Drop Down Menu /

FIGURE 1. General Gain Setup
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Kenwood Radio Series TK-x80, -x90, -x150, -x180 and TK-5x10 to IP-223 Remote Adapter Panel

3.2 Multicast Configuration

The Multicast page, shown in Figure 2, is used to configure the line type.
To configure Multicast, do the following:

1. From TSM, click the Multicast tab.
The Multicast page appears.
2. Select the Enabled check box for the line(s) you are configuring.
3. From the Type drop down menu, select Local Mode.
4. In the Line Name field, enter a 12-character name for the line you are configuring.

Enabled Check Box Type Drop Down Menu Line Name Field

Ereensystem N 7 Il
File Edit  Tools i i Help

=~ | _
Network Devices General | Network | General Gain Multicast | 221 Line Setup | Accour/4etup | Crosspatch | Password | Tone Setup |

C-6200 - Bumsville

Cnabled Type Line Name Multicast Address Poit T Group Pot  TTL

Processed Devices [234 8 11 . 8 I 1120
i ¥ |LocalMode x| [KTS180 ' 0 6
IP-223 - Default ! =l Tx [234.8 .11 . 8 | 1222
Enabled Type Line Name Multicast Address Port Tx Group Port  TTL
R [234.8 11 8 [ 121
2 ¥ |Local Mode ~| [KT7190 0 [
! =l Tx [234.8 11 . 8 [ 1223
Enabled Type Line Name Multicast Address Port TTL
Tapel I” |Tapelinel x| |Tapel Rx [225. 8 .11 . 81 [ 2250 6
Enabled Type Line Name Multicast Address Port TTL
Tape2 [ |Tepeline2 x| |Tape2 Rx [225. 8 .11 . &1 [ 2251 3
Enabled Type Line Name Multicast Address Port TTL
Phone ™ [RingSignal ¥ [Ring Rx [225. 8 .11 . 81 || 2052 6
Enabled Type Line Name R | Mu:licasl.?ddress I Port TTL
% | 233. 15 8 22 7635
SysMan [ I‘Eq;.;rem M an';-;lerd I System Manager I 1

Tx [233.15 .18 . 22 | 7636

Additional Line Setup |

o

ce Info: Type: IP-223 MName: Default

e: 192.168.1.15 Firmware: 4.105 Webpage

FIGURE 2. Multicast Page
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1P223 Configuration

3.3 Per Line Configuration

The Options page, shown in Figure 3, is used to configure the COR and Serial port mode.
To configure the Per Line settings, do the following:

1. Open TSM.
2. Click the Options tab.
The Options page appears.
3. Select the COR Enabled check box.
4. From the Serial Port Mode drop down menu, select Fleetsync x180.

To configure the console to reject channels from the radio’s scan list, do the following:

> Select the Scan List check box.

NOTE: All models can be used in scan mode, but the TK-x90 does not pass the active
channel number back to the console.

COR Enable Check Box
x
Fu Options ]
—COR Setup =~ [ LAM Setup r— Options
r M Enabled L&M Level [0 dB ™ Supervisor
v v High-
[¥ COR Enabled L T |3— won [V High-Pass Rx
" COR Active High ™ F1Last Cal
—CTCSS Setup | [ DelapSetwp—— I= Cross Hute
" Always On Tx Delay ]80— s :: PreEmphaszell
Parallel Console
i Squelch Tail Delay |100 ms
" OnwithPTT ™ Ful Duplex
% Tape Output Rz Delay ]30 ms ™ Ty Moritor
| I” PTT Notch Fiker
'P;T Setup 1T M:‘nllurRelay.' ¥ RxAGC
* PTT Relay Only + Reset with PTT | 2wie
 PTT+R1 " OnExcept PTT 5| 71600 Hod
. i1 600 Madem
" PTT+R2 " Timed |0 ms
" PTT +Both
PTT Timeout: |0 seconds
-Serial Port -
Mode IFIeetsym: «180 :l ™ Scan List
Parameters | 9600 W 2 2 _;|
A\ 0K | Cancel
Serial Port Mode Scan List Check Box

FIGURE 3. Per Line Setup—Options Page
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Kenwood Radio Series TK-x80, -x90, -x150, -x180 and TK-5x10 to IP-223 Remote Adapter Panel

3.4 Per Line Function Tone Configuration

The Function Tone page is used to enable the function tones.

1. From TSM, click the Function Tone tab.
The Function Tone page appears.
2. Select the Enable check box for all channels to be accessed by the IP-223.

NOTE: By selecting all 10 function tone Enable check boxes, 100 function tones are
available for configuration.

Enable Check Box
Pertinesetup /7 X|
Function Tone | £TCS5 || A/ Decader | ANI Decoder Options | Dptions |
Page Number | 1/=] Ko | o W
Enable Relay RelayGioup  RelayTime  Digtal Outpul
1 & [None =] [ o o [ =
2 ©  |none | [ = [o = E=|
3 & [None =] = N == e =
4 & [None =] [ o oA [ =
5 ~ [Hone | = == E=
g W [ror =] = o = Je& =
7 ¥ [re ~] [ o o [z =+
g M [san ~] o o =H o =
s I [Nore | | = | [0 = =
w - [ro | [ dH o =H [ =+
Data | -
oK Cancel

FIGURE 4. Per Line Setup—Function Tone Page
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1P223 Configuration

3.5 Per Line CTCSS Configuration

The CTCSS (Continuous Tone-Coded Squelch System) page is used to configure the
function tone’s radio system and to activate channels. The default system and channel
values are automatically filled in the System and Channel fields.

The example shown in Figure 5 indicates function tones 1-8 are allowed access to system 1
and each function tone 1-8 is allowed access to its corresponding channel.

NOTE: By selecting all 10 function tone Enable check boxes, 100 F-tones are available for

configuration.
x
Function Tene  CTCSS | ANI Decader | AN Decoder Options || Dptions |
Page Number [ 1 =] 7 | 4 | b I 7] |
CTCSS Frequency  CTCSS Default System Channel
1 [ = r [ = [ =
2 [ = r = =
3 [s = r [ = E=
4 [z = r [ = I+ =
5 [s = r h = Is =
6 [a = r = ls =
7 s = r h = =
8 [s = r h = ls =
3 7 = r h = ls =
10 [as = r = 10 =
Data | =
oK Cancel

FIGURE 5. Per Line Setup—CTCSS Page
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Kenwood Radio Series TK-x80, -x90, -x150, -x180 and TK-5x10 to IP-223 Remote Adapter Panel

3.6 IP-223 Jumper Settings

The IP-223 jumper settings are as follows.

Table 7: IP-223 Jumper Settings

Line 1 Jumper Setting Line 2
133,134 B = 4-wire J5,J6
J16, J21 A = Single ended 119,320
114 A =600 Ohms J24
J3,719,J11 A = Single ended J25, 128, 129
J13 B = High 127
17,122 B =600 Ohms J10, J15
B = TK-x80
B =TK-x90
A =TK7510
A =TK8510
J8 Neutral = External Pull-up® J30

a. For TK-x80 and -x90, place jumper J35 (Line 1) and J26
(Line 2) in the B position. For TK-180, -x190/7510/8510, place these jumpers

into the A position.

b. If TK-x180 employs COR (pin 20 in the IP-223 to TK-x180 audio cable), then
the IP-223 external pull-up resistance must be removed. Jumpers J8 (line 1) and
J30 (line 2) should be placed in a neutral position (neither A nor B, hanging).

12
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Radio Configuration

4.0 Radio Configuration

4.1 TK-x80 Series Radio Configuration

To configure the radio, do the following:
> Program Com 1 for DATA and Com 2 for AUX Hook/PTT. See Figure 6.

:\kpg49d, KPG49D.EXE

: [EFF] T.0.T¢Dispatch>

Sub LCD Display : [None 1 T.0.T<TEL>

Conv. Busy LED : [On 1 T® Inhibit Time
Display Character : [Group Namel Transpond Delay Time
Off Hook Decode : [Enable 1 System Search

Off Hook Horn Alert : [Disablel Clear to Talk :
Horn Alert Time : [ 41s Free System Ring Back :
Radio Password HI ) Battery Warning =
Data Password : L 1 Timed Power Off

Power On Text : [ Tone Feature...
Signalling : [OR 1 s

Sel. Call Alert LED : [Yes] PIT Release Tone...
Encode Data Type : [Invert] Logic Signal...

Com B{Mic. Jack> : [None 1 Mode...

Com 1<{Internal Port)> : [Data 1 Emergency. ..

Com 2<Internal Port> : [AUX Hook/PIT] Extended Punction...

32 : Not Used I
[ B9/16-2084 15:24 ]

Arrows:Move Enter:Input Space.F2:Up Alt:Abort Esc:Main

FIGURE 6. Program Com 1 for DATA

4.2 TK-80 Series Radio Modifications

To modify the radio settings, do the following

> Move R94 to R24 position, see Kenwood TK-80 series manual, section 1.3, for more
details.

AN-DISPATCH-001 13



Kenwood Radio Series TK-x80, -x90, -x150, -x180 and TK-5x10 to IP-223 Remote Adapter Panel

4.3 TK-x90 Series Radio Configuration

To configure the radio, do the following:
1.

Program Function Port window for Ext PTT in Radio 1 AIl. See Figure 7.

[*]kPG-44D [ TK-890 UHF : 450-490 MHz (K) ] [ File Name : kpg44d_uhf.dat ]

Eile Model Program Setup Yiew ‘Window Help
0O

é [= g'nannelllforrnatnn

Optional Features
Key Assignment
Scan Information

2-Tone
DTMF
FleetSync

Emergency Information
Operator Selectable Tone

Repeater Chanme!|List

Test Frequency
Embedded Message

|com1 [09/16/2004 [04:23:54 PM

[¥] Function Port

Input [oum]

Function

Head 1 AN fNo Function

Al2| Mo Function
Radio 1 A1 Ext PTT

AI2| Mo Function

Al3| Mo Function

Al4 | No Function

Al5 | No Function

FIGURE 7. TK-x90 Function Port Input

2. Program Function Port window for COR in Radio 1 AO1. See Figure 8.

[*]kPG-44D [ TK-890 UHF : 450-490 MHz (K) ] [ File Name : kpg44d_uhf.dat ]

@ [ Chennel Informatien

=101x]|

(Fle Model | Edt Program Setup View Window Help
0O

Optional Features
Key Assignment
Scan Information

2-Tone
DTMF
FleetSync

Emergency Information
Operator Selectable Tone

Repeater; Channel List

Test Frequency
Embedded Message

|com1 [09/16/2004 [04:25:01 PM

et (O |

[*] Function Port

Function

Mo Function
Mo Function
COR

No Function
Mo Function
Mo Function

FIGURE 8. TK-x90 Function Port Output

14
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Radio Configuration

The radio ships with pin 13 in DATA. The internal configuration for pin 13 must be
modified.

To configure pin 13, do the following:
> Set pin 13 by relocating R641 to R640 for Mic signal input.

REFERENCE: For more information, see the manufacturer’s technical manual Accessory
Terminal Function section (R640 R641 Function).

AN-DISPATCH-001 15



Kenwood Radio Series TK-x80, -x90, -x150, -x180 and TK-5x10 to IP-223 Remote Adapter Panel

4.4 TK-x150/180 Series Radio Configuration

To configure the radio, do the following:

1. Program Function Port, Aux Input for External PTT in AUX Input 4 location and

COR in AUX Outputl. See Figure 9.

:'J KPG-79D [ TK-8150 UHF : 450-500 MHz (K) ] [ Data File : kpg79d_uhf.dat ]

File Model | Edit Program Tools Setup Vew MWindow Help

[*] Function Port

~ AUX Input

‘AUX Input! (DB-25 21pin) Tone

UK Input2 (DB-25 13pin) None

‘AUX Input3 (DB-25 24pin) None

~Mic Mute
7 | Frort iic Mute
I (12 pute

AUX Input4 (DB-25 12pin) External PTT

Deta CHIGID Dwell Time [sec) [0 =)

- AUX Output

AUK Output! (DB-25 20pin)

AU Output2 (DB-25 pin)

AUX Outputd (DB-25 dpin)

UK Outputd (DB-25 22pin)

LOK Logic Signal ICUntmuouS 'I

|COM1 [09716/200¢ [04:21:17 PM

FIGURE 9. TK-x150/180 AUX Input

2. Program Com 1 for DATA. See Figure 10.

[¥]KPG-79D [ TK-8150 UHF : 450-500 MHz (K) ][ Data File : kpg79d_uhf.dat ]

Zone Name Text Size | T8

Common-Page 1| Common.Page 2 | Convertional | Trunking | Extended Function |

Miramum Volume

Sub LCD Display |CHIGID Number

I” CHIGID Tracking
™ off

Display Character |CHIGID Name:

Radio Password
Data Password
Powver On Text

Roll Over/Dead End |Roll Over

Horn Alert Logic Signal [sec] [ Until Reset

Com 0 (Mic Jack) |None
Com 1 (DB-25)

Com 2 (DB-25) |None:

Timed Power Off [T =] (] [0 =] [min)

[COML” [0516/2001[04:19:00PM.

FIGURE 10. TK-x150/180 Com 1

16
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Radio Configuration

NOTE: For the TK-x180, the AUX programming window is different. The same interface

cable is used for both the TK-x150 and TK-x180 radios. If COR is used, IP-223
Jumper 8 (Line 1) or Jumper 30 (Line 2) needs to be placed in a neutral position for
the Aux port pin 20 on the TK-x180 to function properly as COR. See Figure 11.

[v] Extended Function
Optional Board AUX | Remate Zone-CHIGID | Madkiation Line |
External Device | None
Pin No. 10 [ Function Active
DB-25 4pin Qutput None Lo
DB-25 8pin Output | None Low
DB-25 12pin Input External PTT (Voice) Loww
DB-25 13pin Input MNone Loww
DB-25 15pin Qutput | None Low
DB-25 16pin Output | None Low
DB-25 20pin Qutput iCOR Low
DB-25 21pin Input None Lo
DB-25 22pin Output [None Low
DB-25 23pin Input | Wone Low
DB-25 24pin Input | None Low
— AUX Input | AUX Output
Data Dwell Time [s] [0 =l ‘;"_“'"‘""" [ LOK Logic Signal [ Continuaus
; ¥ | Erontiic
Mic Sense ] Mormal e
I~ Deta Override

FIGURE 11. TK-x180 AUX Setup

AN-DISPATCH-001
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Kenwood Radio Series TK-x80, -x90, -x150, -x180 and TK-5x10 to IP-223 Remote Adapter Panel

4.5 TK-5x10 Series Radio Configuration

The TK-5x10 series radios must be configured using Kenwood version 5 software.

4.5.1 Extended Functions Configuration

To configure extended functions, do the following:

1. Open the Kenwood KPG-95D (version 5) configuration software.
2. Select Tools|Extended Functions from the menu bar.
The Extended Functions window appears.
3. From the Extended Functions window, select the AUX tab.
4. In the function field for pin 12, enter, External PTT (Voice).
5. In the function field for pin 20, enter COR.

6. Click Close.
ioix
File Model Edit Program Tools Setup Yiew Window Help
& EE e 2

System Name

No.[1 =||SYSTEM 1 B[]«

File Name

Personal 5710 TEST.dat O B"] El| ﬂ
x

=-3) TKS710 (K) [Mobile/vHF]
3| Personal

3| Optional Features ﬁ
] Extended Function AUX

Pin No. 10 Function
DB-25 4pin Output Nane

3 Key Assignment
) Scan Information
2| Special Alert Tone

DB-25 8pin Output None
% DTMF DB-25 12pin Input Extemnal PTT (Voice)
- 2tone DB-25 13pin Input None

&) FleetSync DB-25 15pin 0
- utput None
Test Frequency DB-25 16pi Output None

Embedded Message -
DB-25 2 Output COR
K| Embedded Message with Password DB-25 21pin nput Nore

) Enciyption DB-25 22pin Output Nene
DB-25 23pin Input None
DEB-25 24pin Input Nene

Head 1 AUX Inputl Input None

- AUX Input

. — Mic Mute
Data Dwell T Iﬁ
a Dwvell Time [s] = | ¥ Forthic
MinSanseW I 12

7| Data Oyveride

Dealer [comz [03/14j2007 [10:00:28 mi

Functions for
Pins 12 and 20

FIGURE 12. Extended Function Window
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Radio Configuration

4.5.2 Optional Features Configuration

To configure optional features, do the following:

1.

2

3
4
5
6
7
8

Open the Kenwood KPG-95D (version 5) configuration software.

. Select Tools|Extended Functions from the menu bar.
The Extended Functions window appears.
Select the Common Page 3 tab.
. In the Function field for COM port 1, enter Data.
In the Polarity field for COM port 1, enter Normal.
. In the Stop Bit field for COM port 1, enter 2.

In the Baud Rate field for COM port 1, enter 9600.

. Click Close.

[*] KPG-95D [TK-5710 (K) [Mobile/YHF] 136-174MHz]

File Model Edit Program Tools Setup View Window Help

=10l

G EE e 2

File Name

Persoral [s0_TEST At 01| 3]H] 2|

System Name

No.[T =] [SYSTEM 1 8 |X|/.|

1) TRS710(K) [MobileVHF)

Bl

Personal

Zone/Channel Parameters
Optional Features
Extended Function

Key Assighment

Scan Information

Special Alert Tone

DTMF

2tone

FleetSync

Test Frequency
Embedded Message
Embedded Message with Password
Encryption

[¥] Optional Features

Polaily

Baud Rate

Normal

9600

Normal

9600

/Aorn Alert Mode ICuﬁent—

v [/i-hook Hom Alert

r~ Talkgroup Display

™ Talkgroup Display on Mode Change

¥ Talkgroup Display on Receive
I Talkgroup Display on PTT

le/ition Function

[ Ignition Sense

Ignition Sense Type |Ignilicn & Switch
Timed Power-off |U _,:' [h] |1U _,:' [min]

r~Unit ID Display on Group Call

Unit ID Display [Always
ID Display Dwell Time [sec] | = |

IV Off-hook Decode

COM Port 1 fields

FIGURE 13. Optional Features Window

AN-DISPATCH-001
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Kenwood Radio Series TK-x80, -x90, -x150, -x180 and TK-5x10 to IP-223 Remote Adapter Panel

4.5.3 Configure Scan Information

To configure Scan Information, do the following:

1. Open the Kenwood KPG-95D (version 5) configuration software.

2. Select Tools|Scan Information from the menu bar.
The Scan Information window appears.

3. Select the Options tab.

4. Select the Off-hook Scan check box.

5. Click Close.

[v] KPG-95D [TK-5710 (K} [Mobile/¥HF] 136-174MHz]
File Model Edit Program Tools Setup View Window Help

& E® 7l 2

File Name

Personal [5710_TEST dat D|D”'| ﬂ' ﬂ

System Name

No[1 =] SYSTEM 1 "|§1||X.|.¢’

= TK-5710 (K) [Mobile/VHF]
i) Personal
3] Zone/Channel Parameters
{3 Optional Features
i Extended Function

8] o mespren -10j

i3] Scan Information

KB Embedded Message [Nnne INone j = INB”E j

Si Talkback
~Prioity 2 I et

1= | Priority 2 Temporary Delete

[~ AC Control

. = I™ Pricrity-channel Lock Alert
Lookback Time 4 [s] |o.sn _n;' [V Revert Channel Display

Lookback Time B [s] |2.0IJ _‘?

DTMF &1| Members |

2-tone S
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	3.0 IP223 Configuration
	3.1 General Gain Configuration
	1. Open TSM.
	2. Click the General Gain tab. The General Gain page appears.
	3. From the Tx Gain drop down menu, select -28dB for the line(s) to configure.
	FIGURE 1. General Gain Setup


	3.2 Multicast Configuration
	1. From TSM, click the Multicast tab. The Multicast page appears.
	2. Select the Enabled check box for the line(s) you are configuring.
	3. From the Type drop down menu, select Local Mode.
	4. In the Line Name field, enter a 12-character name for the line you are configuring.
	FIGURE 2. Multicast Page


	3.3 Per Line Configuration
	1. Open TSM.
	2. Click the Options tab. The Options page appears.
	3. Select the COR Enabled check box.
	4. From the Serial Port Mode drop down menu, select Fleetsync x180.
	FIGURE 3. Per Line Setup—Options Page


	3.4 Per Line Function Tone Configuration
	1. From TSM, click the Function Tone tab. The Function Tone page appears.
	2. Select the Enable check box for all channels to be accessed by the IP-223.
	FIGURE 4. Per Line Setup—Function Tone Page


	3.5 Per Line CTCSS Configuration
	FIGURE 5. Per Line Setup—CTCSS Page

	3.6 IP-223 Jumper Settings
	Table 7: IP-223 Jumper Settings
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	4.1 TK-x80 Series Radio Configuration
	> Program Com 1 for DATA and Com 2 for AUX Hook/PTT. See Figure 6.
	FIGURE 6. Program Com 1 for DATA


	4.2 TK-80 Series Radio Modifications
	> Move R94 to R24 position, see Kenwood TK-80 series manual, section 1.3, for more details.

	4.3 TK-x90 Series Radio Configuration
	1. Program Function Port window for Ext PTT in Radio 1 AI1. See Figure 7.
	FIGURE 7. TK-x90 Function Port Input

	2. Program Function Port window for COR in Radio 1 AO1. See Figure 8.
	FIGURE 8. TK-x90 Function Port Output
	> Set pin 13 by relocating R641 to R640 for Mic signal input.


	4.4 TK-x150/180 Series Radio Configuration
	1. Program Function Port, Aux Input for External PTT in AUX Input 4 location and COR in AUX Output1. See Figure 9.
	FIGURE 9. TK-x150/180 AUX Input

	2. Program Com 1 for DATA. See Figure 10.
	FIGURE 10. TK-x150/180 Com 1
	FIGURE 11. TK-x180 AUX Setup


	4.5 TK-5x10 Series Radio Configuration
	4.5.1 Extended Functions Configuration
	1. Open the Kenwood KPG-95D (version 5) configuration software.
	2. Select Tools|Extended Functions from the menu bar. The Extended Functions window appears.
	3. From the Extended Functions window, select the AUX tab.
	4. In the function field for pin 12, enter, External PTT (Voice).
	5. In the function field for pin 20, enter COR.
	6. Click Close.
	FIGURE 12. Extended Function Window
	4.5.2 Optional Features Configuration

	1. Open the Kenwood KPG-95D (version 5) configuration software.
	2. Select Tools|Extended Functions from the menu bar. The Extended Functions window appears.
	3. Select the Common Page 3 tab.
	4. In the Function field for COM port 1, enter Data.
	5. In the Polarity field for COM port 1, enter Normal.
	6. In the Stop Bit field for COM port 1, enter 2.
	7. In the Baud Rate field for COM port 1, enter 9600.
	8. Click Close.
	FIGURE 13. Optional Features WIndow
	4.5.3 Configure Scan Information

	1. Open the Kenwood KPG-95D (version 5) configuration software.
	2. Select Tools|Scan Information from the menu bar. The Scan Information window appears.
	3. Select the Options tab.
	4. Select the Off-hook Scan check box.
	5. Click Close.
	FIGURE 14. Scan Information Window
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