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WARNING
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1.0 Introduction

This application note is intended to assist technical staff with the creation of an IP-224 interface to
the Kenwood TK-x80, TK-x90, TK-x150, and TK-x180 series radios.

2.0 Hardware Requirements

« IP-224 Ethernet Adapter Panel (P/N F.01U.306.547)

« IP-224 to Kenwood TK-X150/X180, 5X10 and NXDN Radios Cable (P/N
F.01U.165.540)

« IP-224 to Kenwood TK-X90 Cable (P/N F.01U.165.541)
+  Kenwood TK-x80, TK-x90, TK-x150, or TK-x180 series radios

3.0 Software Requirements

+  C-Soft version 6.500 or later

« IP-224 version 2.300 or later

+ Telex System Manager (TSM) 2.300 or later
+  Windows 7 (32-bit or 64-bit)

+  Windows 8.1

F.01U.321.735 5
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4.0 Supported Features

TK-x80, -x150, and -x180 Supported Features

Feature Analog Support Feature Analog Support
Channel/Talkgroup Yes Emergency Acknowledgement No
Zone Change No Encryption On/Off Yes

GPS Read No
Group Call Yes GPS Trigger On/Off No
Private Call Yes Monitor On/Off Yes
Radio Call Alert No
ANI Decode Yes Radio Check No
Emergency Decode Yes Radio Enable/Disable Yes
Status Message Decode Yes Radio Select Call Yes
Text Message Decode No Radio Remote Monitor No
Radio Send Text Message No
Query Encryption Yes “Rﬂizz)azéa)tus (Send Status Yes
Query Monitor Yes Radio Status Request Yes
Query Scan Yes Scan Add/Delete Yes
Query Talk Around Yes Scan On/Off Yes
Talk Around On/Off Yes
TK-x90 Supported Features

Feature Analog Support Feature Analog Support
Channel/Talkgroup Yes Emergency Acknowledgement No
Zone Change No Encryption On/Off Yes

GPS Read No
Group Call No GPS Trigger On/Off No
Private Call No Monitor On/Off Yes
Radio Call Alert No
ANI Decode No Radio Check No
Emergency Decode No Radio Enable/Disable No
Status Message Decode No Radio Select Call No
Text Message Decode No Radio Remote Monitor No
Radio Send Text Message No
Query Encryption No l?/l?ailsoagfea)tus (Send Status No
Query Monitor No Radio Status Request No
Query Scan No Scan Add/Delete Yes
Query Talk Around No Scan On/Off Yes
Talk Around On/Off Yes
6 F.01U.321.735
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5.0 Cable Diagram

5.1 TK-x80 Model Cable Assembly

IP-224 to TK-x80 audio and serial cable connections. This cable is manufactured from a
Kenwood KCT-19 accessory cable.

Signal IP-224 DB-37 KCT-19 Accessory Connector
Ground 29
PTT Common 5
PTT 24
COR 15 11
RX+ 20 12
TX+ 1 5
TXD 17 14
RXD 36 15

5.2 TK-x90 Model Cable Assembly

1P-224 to TK-x90 audio and serial cable connections.

Signal IP-224 DB-37 TK-x90 Radio DB-25
Ground 29 7
PTT Common 5 7
PTT 24 2 Aux Input (Programmable)
COR 15 20 AOI (Programmable)
RX+ 20 17
TX+ 1 13
TXD 17 10
RXD 36 9

F.01U.321.735 7



Kenwood Radio Series

5.3 TK-x150/-x180 Model Cable Assembly

IP-224 to TK-x150/-x180 audio and serial cable connections.

Signal IP-224 DB-37 TK-XXXX Radio DB-252
Ground 29 7
PTT Common 5 7
PTT 24 12 Aux Input 4 (Programmable)
COR 15 20 Aux Output 1 (Programmable)
RX+ 20 17
TX+ 1
TXD 17
RXD 36

a. There are differences between the TK-x150 and TK-x180 radio’s DB-25 connectors:

If COR is used, then pin 20 (TK-x150 an output only) is programmed for that
function and the cable routes that signal to the IP-224.

On the TK-x180 the same pin is a general purpose I/O and has an additional 470
Ohm series resistance added. Therefore, the IP-224 internal pull-up voltage must be
removed. The Auto Configuration feature will adjust hardware settings accordingly.

F.01U.321.735



Kenwood Radio Series

6.0 Radio Setup
6.1 TK-x80 Series Radio Configuration

6.1.1 TK-x80 Series Radio Programming

To configure the radio, do the following:

1. From the Com 1(Internal Port) drop down menu, select Data.

Optional Features g@
Optional Features 1 | Optional Features 2 |
Group Name text length | Mone _,;' Time Out Temer(TOT) [sec] |60 _,::'
Sul LCD Display | Channel Number - TOT Pre-Alert [sec] | Off :
Display Character | Channel Name - TOT Rekey Time [28c] | Onf -
Rtk Password TOT Reset Time [sec] | Off —
Data Password Horn Alert Time [2ec] |4 3:
PoweronTexd | Telex Timed Power Off [hour] | Off =
M Of -
[ Ciear to Transpond
Com D(Microphone Jack) |Mone = I Bette e
Com 1(nternal Port)  |Data - [V Ot Hook Decods
Com 2(riternai Port) [m = [ Off Hook Horn Alert
~LEDs
Home GroupiChanmel I v] = I -
¥ Busy LED
Biatlery Save | .4 ¥ Selective Call Alert LED
Close | Help |

2. Configure the Scan Information window to set up the scan functionality.

10l Scan Information EI@
mrity  [Nons d
Pricely Grouplhanedd [0 <] - [ioe <]
Look Back Time A [sec] =
LookBack TmeBlsec] [0 —

Renvert Channel Selacted

Dropout Dielay Time [2ec] 1 _1:-
Drwed Time [sec] 1 _IIi‘
Group Sean | Singe -

[¥ Reveri Chanrel Display
[ Otf Hook Scan

goss | te

6.1.2 TK-x80 Series Radio Hardware Modifications

To modify the radio settings, do the following:
1. Move R94 to R24 position

NOTE: For more information, see the Kenwood TK-80 series manual, section 1.3.

F.01U.321.735 9
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6.2 TK-x90 Series Radio Configuration

6.2.1 TK-x90 Series Radio Programming

To configure the radio, do the following:

1. From the edit menu, select Function Port.

The Function Port window appears.
2. Verity the Input tab is open.
3. Inthe Radio 1 AIl field, enter Ext PTT.

Repester Chenms (st

Test Frequency
Embedded Mescage

oML (GBI 1EIZ008 A5 EA P

4. Click the Output tab.
5. Inthe Radio 1 AO1 field, enter COR.

[ TK-2190 UHF ; 450-490 Mz (K} 1L File Name ; kpgddd_uhFdak ] =10] x|

R ster Chsnngd L=t

Test Frequency
Erbeddad Meszage

10
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6.2.2 TK-x90 Series Radio Hardware Modifications

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

To modify the radio settings for pin 13, do the following:
1. Set pin 13 by relocating R641 to R640 for mic signal input.

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

6.3 TK-x150/-x180 Series Radio Configuration

6.3.1 TK-x150/-x180 Series Radio Programming

To configure the radio, do the following:

1. From the edit menu, select Port Function.
The Function Port window appears.
2. Using the screen shot below, program the Function Port.

NOTE: For the TK-x180, the AUX programming window is different. The same
interface cable is used for both the TK-x150 and the TK-x180 radios.

F.01U.321.735 1"
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3. From the Com 1 drop down menu, select Data

12 F.01U.321.735
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7.0 IP-224 Setup

These configuration instructions use TSM (Telex System Manager) to configure the IP-224;
however the IP-224 can also be configured using web browser configuration windows. The TSM
application and manual can be downloaded at http://www.telex.com/us/dispatch/downloads or is
included on the product CD received with the IP-224

With the [P-224 attached to the network and powered up, login and read the settings from the
desired unit using TSM.

7.1 Setting for Auto Configuration

The General page is used to view basic information about the [P-224 and turn on or off the
Auto Configuration feature in the unit.

To configure the Auto Configuration, do the following:

1. From TSM, click the General tab.
The General page appears.
2. Select the Auto Configuration check box.

0%
Fie Edt ‘Vew Tooh Disgrestcs  Hep
& id aX | 3|eD <
[oce Dovics Fies 5l | e S | Mt S| Harre St | G St | o S |
P 224 Tele P22t
| vew et Browser |

Device Nama:  [Teter 224

Seurce:  [FUP-Z24 sock vga

Fon-Corfigurable Settngs
IT Firrrware Sefings
Firrare Version 1200
Senal Number 24120087

AL Address |Dﬂt€?\:?ﬂﬂ??{

Checkpum: | EZCETACE

Pt Configuration

F.01U.321.735 13



Kenwood Radio Series

7.2 Multicast Configuration

The Multicast page is used to configure the Line Type, Serial Type, Multicast Addresses,
and Multicast Port numbers.

To configure Multicast settings, do the following:

1. From TSM, click the Multicast Setup tab.
The Multicast page appears.
2. Select the Enable check box for the lines you are configuring.
3. In the Line Name field, enter a name (up to 9 characters) for the line you are
configuring.
4. From the Line Type drop down menu, select Local Mode.
5. From the Serial Type drop down menu, select the appropriate Kenwood radio series
you are configuring.

Serial Type

Kermwood x50 'I

Kemwood x150
Kenwood x180
Kenwood =10

Kenwood NEXEDGE

6. Configure the correct Multicast Addresses and Multicast Port numbers to match
your system layout.

S Telex System Manager

Fle Edit Wiew Took [Disgnostics el

- 8

@ IP-224 - Teleot IP-224

Local Device Fles

ER - BE-X -}
Generdl | Ethemet Setup  Mubicast S4up | Hardware Setup | Gain Setup | Per Line Setup |
Mulicast Setup
Lne  Enable Line Hame: Line Type Seeial Type Voceder Tyee
1 W [eaLs [locaimods =] [Henweed 250 x| [Eecx =]
2 F [weaps [Locaitoss 7]  [Henwoed S0 B EEE T |

Lne Ensbie R Maudicat AXPer TX Muiticast TRt home TXGms
1 Rz, 8 .11 .8 B 105 N25.8 .11 . 81 8] 0@ 0 [ o 3
2 o258 .1 & | s (258 11 @ [ 1072 1] | 0 [
Seinl Ovver IF Sstup
Line FX Mubcast R Port T Muticast TH Port L
1o = [= | |
IP' Recorder Setup
Une  Enable Line Name Viocader Typs Mukcast Addmss Pert T
1 - |Tape | TELE =) 1. & | 2 |
2 T [recez IETSEE I
0 Webpage

14
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7.3 Hardware Configuration

The Hardware Setup page is used to configure the Line I/O connector. Because the Auto
Configuration is enabled on the General page, all I/O settings have been configured as
needed to control the Kenwood radio selected by the Serial Type drop down menu on the
Multicast Setup page.

NOTE: No additional steps are required on this page.

E Telex System Manager

Fle Edt View Tools Diagnostics Help
BEHd Hh4e XAl O SR

Local Device Files General | Ethemet Setup | Muticast Setup [Fardware Seiup || Gain Setup | Per Line Setup |
@ IP-224 - Tedex IP-224 Line 1 Line 2
2Wire/&-Wire Audio: |4 Wiee =l |4 Wire =
RX Audio Single-Ended/Balance: | Single-Ended =l |sngended >
RX Audio Inpedance: 600 Ohms =l |e000mms x
TX Audio Single-Ended/Balence: | Single-Ended =l [sngeEnded 2
TX Audio Impedance:  |200 Ohms =] |20000ms E
10 Pulup/Puldown/Float:  [Pulp Jiud [S TT F
I/O Vokage: |5V DC 1O = |svocwo =
Serial Mode: | TTL ]l Imsazaz |
Boud Rate:  [9600.N.82 x|  [ssto.mE2 ¥
RS485 Addrees: | od i F: =]

F.01U.321.735 15
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7.4 Per Line Configuration

The Per Line Setup page is used to view Line Type and Serial Mode. The Configure
buttons allow entry to the individual line’s configuration page.

16 F.01U.321.735
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7.4.1 Per Line Function Tone Configuration

The Function Tone page is used to enable function tones and configure what
System/Zone and Channel information should be serially sent to the radio.

To configure the Per Line Function Tone, do the following:

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 [P-224.

NOTE: Each page supports /0 channels. There are 100 pages to support 1000
channels.

3. Program the System and Channel information.
This information should correspond with the radio programming.

NOTE: The example shown indicates function tones 1 through 4 are mapped to
system 1 channels 14, function tones 5 through 8 are mapped to system 2
channels 1-4 and function tones 9—10 to system 3 channels 1-2, respectively.

x|
CTCSS | Delay Function Tone | LAM/COR | Optons | Relay Setup | Signaling Options | Tane Setup |
- Boot Up Frequency
Fage Murber | 1 =] Mo « | v W =l
Enable Fletay Relay Group  Relay Tme: Digtal Output~ CTCSSFreq  CTCSS Defauk  System cm-m
I 7 S (S = (S T (S = S | r [ .
2 Fowee HO[E L H b F o H r = A=
3 B e = [FH [ 3 © = = Fd [ 4
« Fle = [F [ & [ =d b= 1 = =
5 Pl [we = [EH 0 = o = o =i r A= =
6 Flve =R oA o = o = " -
7 F [me =g o H b H o S » 2= =
g Fliwne F i o o e = r 2 = =
8 Pl [woe F [H o H p A o r .= =
0 Flfwee EHEREE o H o 2 o A r . =
Erlehla!ll Data wl m"l
OK Cancel

F.01U.321.735
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7.4.2

Per Line Setup - Line 1 (Local Mode) x|
'CTCSS | Delay | Function Tone LAM/ACOR IQ:IiDnuI Relay Setup | Signaling Options | Tone Setup |
—LAM Setup 1 COR Setup

™ LAM Enabled ¥ COR Enabled

LAMLevel [0 @B I COR Actve Hih

LAM Time |2 sec
1I
'CTCSS | Delay | Function Tone LAM/COR |-:>pﬁum| Relay Setup | Signaling Options | Tene Setup |

[ LAM Enabled ™ COR Enabled

LAM Level [30 48 I~ COR Active High

LAM Time |2 S8C

LAM/COR Configuration

The LAM/COR page is used to configure the COR and LAM (VOX) operation.
COR is the preferred method for generating RX packets, but when the radio is
configured for a trunking format and go-ahead tones need to be heard at dispatch,
LAM is the only alternative.

To configure COR or LAM settings, do the following:

1. Select the LAM/COR tab.
The LAM/COR page appears.

2. Select the COR Enabled check box.
OR
Select the LAM Enabled check box.

NOTE: Selecting both options creates an AND function, both COR and LAM would
need to be achieved before RX packets would be sent to IP Consoles.

18
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Pertine Setup-Line 1 (localttode) i
CTCS5 | Delay | Function Tone | LAM/COR  Options | Relay Setup | Signaing Options | Tone Setup |

I™ Busy Channel Lockout [ Full Duplexx ™ Pre-Emphasize TH =

r M ™ Hgh-Pass RX ™ PTT Motch Fiter

r i ™ Monktor Enable ™ RXAGC

™ FreqUpdate w/PTT ™ 3 ™ Scan Lis

7.4.3 Options Configuration

The Options page is used to configure the various options supported by the radio
type.

Freq Update w/PTT Check Box

If selected, the Freq Update w/PTT check box forces a channel change with each
PTT.

NOTE: Otherwise, channel changes occur only when the incoming channel is
different than the previous channel.

Full Duplex Check Box

If selected, the Full Duplex check box allows full-duplex (simultaneous TX and RX
transmission) audio.

NOTE: COR settings can affect Full-Duplex operation. Trunked radio systems with
go-ahead beeps typically require COR to be turned off.

Hi-Pass RX Check Box

If selected, the Hi-Pass RX check box enables a 300 Hz Hi-Pass filter for the RX
audio.

Monitor Enable Check Box

If selected, the Monitor Enable check box allows serial monitor commands to be
sent to the radio.

Pre-Emphasize TX Check Box

If selected, the Pre-emphasize TX check box enables a 6dB octave pre-emphasis
filter for the TX audio.

PTT Notch Filter Check Box

If selected, the PTT Notch Filter check box enables a PTT notch filter to filter the
PTT frequency from the RX audio.

F.01U.321.735
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Scan List

If selected, the Scan List check box indicates C-Soft’s scan list is synchronized with
the radio’s scan list.

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

7.5 Gain Configuration

The Gain Setup page is used to configure the input and output audio levels for line 1 and

line 2 1/0O ports.

To configure the Gain, do the following:

1. Open TSM.

2. Click the Gain Setup tab.
The Per Line Gain Setup page appears.

3. Configure the RX Input Gain slider to 0dB for the line(s) to configure.
4. Configure the TX Output Gain slider to -25dB for the line(s) to configure.

NOTE: Fine tuning of these gain stages may be required once the system is deployed.

5. Record updated configuration to the IP-224.

Fle Edt View Took Disgnostics Hep

'L Tebex System Manager

G288 XAe 05
Local Device Files General | Bthemet Setup | Muicast Setup | Hardhware Setup  Gain Setup | Per Line Setup |
@ 1P:224 - Telex IP:224 [ Per Line Gain Setup
Line 1 Line 2
CTCSS ot ——— T ——— T
MIERR LR ¥ paiti s naaag
CTCSS Outpet —— o ——Fpo @
Handset Outpat — — o — 0
Poskog RecoderOtpt. ——— — [0 B ———— [0 a8
RX kput ——fo @ — 0 @
TX Monitor lngat — F— [0 — —[in
TX Output ——— [0 —— o0 @
X Vece ———[z0 ——[z0 @
RX AGC Gans
Line 1 Lne 2
RO AGC Enabled r L
R AGC Target Leved =] & -] 48
RGP0 @ T [0 ®
RXAGC Max Gan . : PR [
Handset Setup
Handset Mc Input ’:rl ....... )i Handset Sdetone ., e
) Webpage

20
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Notes:
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Suggestions or comments:
Contact technical support with suggestions or comments concerning this application guide.

Technical Support:

Email: TelexDispatchtechsupport@us.bosch.com
Fax: 1-402-467-3279
Phone: 1-800-898-6723

Bosch Security Systems, Inc
8601 East Cornhusker Highway
Lincoln, Nebraska 68507
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	5. From the Serial Type drop down menu, select the appropriate Kenwood radio series you are configuring.
	6. Configure the correct Multicast Addresses and Multicast Port numbers to match your system layout.
	7.3 Hardware Configuration
	7.4 Per Line Configuration
	7.4.1 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-224.
	3. Program the System and Channel information. This information should correspond with the radio programming.
	7.4.2 LAM/COR Configuration

	1. Select the LAM/COR tab. The LAM/COR page appears.
	2. Select the COR Enabled check box. OR Select the LAM Enabled check box.
	7.4.3 Options Configuration

	7.5 Gain Configuration
	1. Open TSM.
	2. Click the Gain Setup tab. The Per Line Gain Setup page appears.
	3. Configure the RX Input Gain slider to 0dB for the line(s) to configure.
	4. Configure the TX Output Gain slider to -25dB for the line(s) to configure.
	5. Record updated configuration to the IP-224.



