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PROPRIETARY NOTICE

The product information and design disclosed herein were

originated by and are the property of Bosch Security Systems, Inc.

Bosch reserves all patent, proprietary design, manufacturing,
reproduction, use and sales rights thereto, and to any article
disclosed therein, except to the extent rights are expressly granted
to others.

COPYRIGHT NOTICE

Copyright 2014 by Bosch Security Systems, Inc. All rights
reserved. Reproduction, in whole or in part, without prior written
permission from Bosch is prohibited.

*All other trademarks are property of their respective owners.

*MOTOROLA, MOTOTRBO, and the Stylized M logo are
registered in the U.S. Patent and Trademark Office.

WARRANTY NOTICE (LIMITED)

For warranty and service information, refer to www.telex.com/
warranty.

FACTORY SERVICE CENTER

Factory Service Center

Bosch Security Systems, Inc.
Radio Dispatch Products

8601 East Cornhusker Highway
Lincoln, Nebraska, 68507

Bosch Security Systems, Inc.

Technical Manual

CONTACT INFORMATION

Sales:
PRONE ..o (800) 752-7560
FaXeuiiiiieeeieieieeieieieieteeee et (402) 467-3279
E-mail....ccccoovveieieiiien, TelexDispatch@us.bosch.com

E-mail....ccocooiiiiiii repair.lincoln@us.bosch.com
PRONE. ....viviiiiciiiiiicicieeeceeeeeeeeneenee (800) 553-5992
Technical Support:

Knowledge Database .. http://knowledge.boschsecurity.com/

LiveChat ..........co......... www.telex.com/us/dispatch/support

E-mail ................. TelexDispatchtechsupport@us.bosch.com

WED e www.telex.com
CLAIMS

No liability will be accepted for damages directly or indirectly
arising from the use of our materials or from any other causes. Our
liability shall be expressly limited to replacement or repair of
defective materials.

MOTOTRBO CLAIM

Motorola Solutions, Inc and its subsidiaries make no express or
implied representation or warranty with respect to: (i) any of the
Products referenced herein; (ii) the information provided herein
(including without limitation the key findings and test results
regarding the Products and the functionality or interoperability
thereof) (“Information”) or any solution, combination or system
that may be created with the use thereof. The Information is offered
“as is” with all faults and does not constitute professional,
technical, legal or other advice to the user.

WARNING

This is a Class A product. In a domestic environment this product
may cause radio interference in which case the user may be
required to take adequate measures.

Do not open the unit. No user serviceable parts are contained
within. Bosch cannot be responsible for damage. If the unit is
opened, the warranty can be voided.
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Bosch Security Systems, Inc.
Telex Radio Dispatch C-Soft
End User Software License Agreement

8601 E. Cornhusker Highway
P.O. Box 5579

Lincoln, Nebraska 68507, USA
Tel. +1 402 467 5321

Fax +1 402 467 3279
www.telex.com

IMPORTANT INFORMATION

PLEASE READ THIS END USER LICENSE AGREEMENT (THE
“LICENSE”) CAREFULLY BEFORE OPENING THE PACKAGE
AND/OR USING THE CONTENTS THEREOF AND/OR BEFORE
DOWNLOADING OR INSTALLING THE SOFTWARE PROGRAM.

IF YOU DO NOT AGREE TO THIS LICENSE DO NOT OPEN THE
PACKAGE AND/OR DOWNLOAD AND/OR INSTALL THE SOFT-
WARE AND PROMPTLY (AND IN ANY EVENT, WITHIN 7 DAYS
FROM THE DATE YOU RECEIVED THIS PACKAGE ) RETURN
THE SOFTWARE WITH THE ORIGINAL PACKAGE TO BOSCH,
ERASE THE SOFTWARE, AND ANY PART THEREOF, FROM
YOUR COMPUTER AND DO NOT USE IT IN ANY MANNER
WHATSOEVER.

Bosch Security Systems, Inc. (“Bosch”) licenses the software comprised in
the Telex Radio Dispatch C-Soft and Network Recorder Application
(each, together with associated documentation, the “Software”) for the
nonexclusive use by the end user (the “Licensee”). Licensee has read this
License, and Licensee understands, accepts and expressly agrees to abide by
all the terms, provisions and conditions of this License.

1.0

1.1

1.2

1.3

License of Software. Under the terms of this nonexclusive and
nontransferable License:

Licensee may use a machine-readable form of the Software on a single
computer or a single server at a time and only for the operation of
Bosch products. Licensee may not and shall not (A) use the Software
except as expressly authorized in this License and in the User
Documentation; (B) sell, sub-license, lease, rent, assign, pledge, or
otherwise transfer, make available or share Licensee’s rights under this
License with any party or entity;

(C) modity, translate disassemble, decompile, reverse engineer, revise
or enhance the Software or attempt to discover the Software’s source
code or create derivative works thereof; or (D) install the Software
onto a server so that it is accessible via a public network.

This License does not convey to Licensee an ownership interest in or
title to the Software, in whole or in part, but only the right to use the
Software in accordance with the terms of this License. Nothing in this
License constitutes a waiver of Bosch’s intellectual property rights
under any law.

Open Source Software. The Software contains certain software
components that are licensed by Bosch from various open source
distributors (individually and collectively, the "Open Source
Software"), and redistributed by Bosch to Licensee in accordance with
the provisions of the open source licenses governing the Open Source
Software (each, the “Open Source License”). The Open Source
Software and applicable Open Source Licenses are listed in Schedule
A to this License. Upon Licensee’s written request, Bosch will (A)
provide to Licensee a copy of the applicable Open Source License(s)
or (or specify where such license(s) may be found); and (B) provide to
Licensee a copy of the Open Source Software source code, if it is
publicly available without charge (although a distribution fee or a
charge for related services may be applicable).

A. No Support of Open Source Software. Licensee acknowl-
edges and agrees that the Open Source Software is sublicensed
by Bosch to Licensee without support from Bosch. Licensee

1.4

1.5

1.6

1.7

1.8

2.0

3.0

3.1

additionally understands and acknowledges that the open
source licenses governing the Open Source Software offer few,
if any, warranties.

B. Open Source Rights; Restrictions on Use of Software.
Licensee may use, modify, link, distribute the Open Source
Software to the full extent permitted under the applicable Open
Source License; provided that Licensee will not incorporate,
link, distribute or use any third party software or code in con-
junction with the Software in any way that (i) creates any obli-
gation with respect to the Software, including the obligation to
disclose or distribute its source code; or (ii) grants to any third
party any rights to the Software. Without limiting the general-
ity of the foregoing, Licensee will not incorporate, link, distrib-
ute or use the Software with any code or software licensed
under the GNU General Public License (“GPL”), Lesser Gen-
eral Public License (“LGPL”), Mozilla, or any other Open
Source License, in any manner that could cause the Software
(or any modifications thereto) to become subject to the terms of
the GPL, LGPL, Mozilla or such other Open Source License.
Licensee, and any other third party receiving the Software or
any copies thereof, do not and will not receive any right to use
the Software or copies thereof in a manner that will cause any
patents, copyrights or other intellectual property rights that are
owned or controlled by Bosch or any of its Affiliates to become
subject to any encumbrance or terms and conditions of any
third party or Open Source License. These restrictions, limita-
tions, exclusions and conditions will apply even if Bosch
becomes aware of or fails to act in a manner to address any vio-
lation or failure to comply therewith. Also, no act by Bosch
will be construed as inconsistent with the intent not to cause
any intellectual property rights that are owned or controlled by
Bosch or any of its affiliate to become subject to any Open
Source License. For clarity and the avoidance of doubt, the
restrictions set forth in this Section 1.3(B) are not intended and
shall not be construed to apply to the Open Source Software.

This License will terminate automatically if Licensee fails at any time
to comply with any of its terms or conditions.

Licensee may terminate this License at any time by returning the
Software to Bosch and complying with the terms of Section 1.6 below.

Except as expressly stated in this License, Bosch has no obligation to
provide support, maintenance, upgrades, modifications, or new
releases of the Software.

Upon any termination of this License, Licensee shall immediately
return the Software to Bosch, or destroy all items of the Software and
delete same from Licensee's hardware. After termination of this
License, Bosch will not provide any further support for the Software.

The Software, including the AMBE® voice coding technology (the
“Technology”) embedded therein, is protected by intellectual property
rights including patent rights, copyrights, and trade secrets of Digital
Voice Systems, Inc. The Technology is licensed solely for use within
the Software without further modification. The user of the Software is
expressly prohibited from attempting to decompile, reverse engineer,
or disassemble the Object Code, or in any other ways convert the
Object Code into human-readable form. U.S. Pat. Nos. #5,870,405,
#5,826,222, #5,754,974, #5,701,390, #5,715,365, #5,649,050,
#5,630,011, #5,581,656, #5,517,511, #5,491,772, #5,247,579,
#5,226,084 and #5,195,166.]

Ownership and Propriety Rights; No Implied Rights. The Software
is owned and copyrighted by Bosch and/or its suppliers. Except for the
rights expressly granted herein, no rights whatsoever are granted to or
implied in favor of Licensee. Bosch and its suppliers retain all rights to
the Software, including, without limitation, all right, title and interest in
or to all copyright, patent, trade secret, and other intellectual and
proprietary rights therein, and any copies thereof, in whole or in part, all
of which are the valuable property of Bosch and/or its suppliers.
Licensee may not remove, change, or delete the copyright notice from
the Software. Licensee will instruct its employees and others having
access to the Software in, and ensure their compliance with the terms of,
this License. Licensee shall use its best efforts to prevent any
unauthorized copying of the Software. Licensee shall be responsible for
any breach of any provision of this License by Licensee's employees.
Licensee shall not sell, transfer, publish, disclose, commercially exploit
or otherwise make available, the whole or any part of the Software, or
any copies thereof, to any third party or persons not permitted by the
terms of, and pursuant to the terms contained in this License and each
applicable Open Source License. Licensee shall not be not in violation
of this License, including this section, when a third party views the
functional output resulting from Licensee's use of the Software.

Software Key. Licensee understands, acknowledges and agrees that, in
order to use the Software and receive the benefit of the Software’s
functionality, Licensee must utilize the applicable Software key made
available by Bosch to purchasers of the Telex Radio Dispatch-IP
Console (each, the “Software Key”). Licensee understands that a
specific Software Key must be used for each of C-Soft and the Network
Recorder Application.

Licensee may not and shall not (A) use the Software Key except as
expressly authorized in this License and User Documentation (B) sell,
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4.0

5.0
5.1

5.2

sub-license, lease, rent, assign, pledge, or otherwise transfer the
Software Key; (C) modify, disassemble, decompile, reverse engineer,
revise or enhance the Software Key or create derivative works thereof.

Licensee acknowledges and agrees that its rights to the Software Key
are subject to the intellectual property rights of Bosch and/or third
parties. This License does not convey to Licensee an ownership
interest in or title to intellectual property rights associated with the
Software Key Nothing in this License constitutes a waiver of
intellectual property rights of Bosch or any third party with respect to
the Software Key.

Taxes. The License Fees for the Software is exclusive of all applicable
federal, state, provincial and local taxes including, without limitation,
sales, use, property, value added, goods and services, excise, and similar
taxes, and all such taxes shall be assumed and paid by Licensee,
excluding taxes on Bosch’s net income. In the event that Bosch
determines that any such taxes are subject to withholding requirements,
Bosch may bill Licensee for such taxes, and Licensee shall promptly
pay the amount billed. If any such tax for which Licensee is responsible
hereunder is paid by Bosch, Licensee agrees to promptly reimburse
Bosch therefor.

Warranty, Limitation of Liability, Remedies.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT
WARRANTY OF ANY KIND INCLUDING A WARRANTY THAT
THE SOFTWARE IS ERROR FREE OR WILL RUN
UNINTERRUPTED, OR THAT IT IS FREE FROM
INFRINGEMENT CLAIMS. ANY WARRANTY IMPLIED BY
LAW, INCLUDING WARRANTY OF MERCHANTABILITY OR
WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE, IS
EXPRESSLY DISCLAIMED HEREBY NEITHER BOSCH NOR
ITS SUPPLIERS SHALL BE LIABLE FOR ANY LOSS OF
PROFITS, LOSS OF USE, LOSS OF BUSINESS, GOODWILL OR
ECONOMIC OPPORTUNITY, INTERRUPTION OF BUSINESS,
LOSS OF DATA, LOSS OF PROGRAMMING AND/OR
PRODUCTION MATERIALS, DAMAGE TO BUSINESS
REPUTATION, OR FOR INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES OF ANY KIND, WHETHER
UNDER THIS AGREEMENT OR OTHERWISE, OR FOR ANY
CLAIM BY ANY OTHER PARTY. Bosch does not warrant the
functions provided by the Software. However, Bosch warrants the
diskette or other media on which the Software is furnished to be free
from material defects in materials and workmanship, under normal
use, for a period of 90 days from the date of original purchase. Bosch's
entire liability to Licensee, and Licensee's exclusive remedy, shall be
the replacement of the diskette or other media not meeting Bosch's
warranty, provided that Licensee returns the defective diskette or other
media to Bosch. The replacement will be warranted for the remainder
of the term of the original warranty, or 30 days, whichever is longer.
Licensee acknowledges that it is solely responsible for the selection of
the Software to achieve Licensee's intended results, and for the
installation, use, and results obtained from the Software.

Limited Warranty of Software Key; Remedies. Bosch warrants, for
Licensee's benefit alone, that (i) the Software Key, when and as
delivered to Licensee, and for a period of three (3) years after the date
of delivery (i) will perform in all material respects in accordance with
the User Documentation, provided that it is used on the computer
hardware and with the operating system specified in the User
Documentation; and (ii) will be in all material respects free from
significant defects in materials and workmanship under normal use
thereof. Use of the Software Key other than normal, which shall
render this warranty void, includes misuse, tampering, modification,
neglect or failure to follow Bosch instructions. This warranty
additionally does not cover defects not caused by Bosch (including
accidents or malfeasance while the Software Key is in transit or in
Licensee’s possession, custody or control, or any defects or errors
arising from any modification of the Software, including any Open
Source Software, that is not made or approved by Bosch). Repairs not
covered by this warranty shall be available on a time and material
basis. Licensee understands, acknowledges and expressly agrees that
all repair(s) and replacement(s) of a Software Key shall require the
return of the original Software Key, and that lost Software Keys will
not be replaced. If, at any time during the applicable warranty period,
Bosch, or Licensee discovers one or more defects or errors in the
Software Key or if the Software Key fails to operate in accordance
with applicable specifications or is otherwise defective, Bosch's sole
obligation shall be to repair or replace the defective item.

EXCEPT AS EXPRESSLY STATED IN THIS AGREEMENT,
BOSCH DOES NOT WARRANT THAT THE SOFTWARE KEY
WILL MEET LICENSEE’S REQUIRMENTS OR THAT THE
OPERATION OF THE SOFTWARE KEY WILL BE
UNINTERRUPTED OR ERROR-FREE. BOSCH EXPRESSLY
DISCLAIMS ALL EXPRESS WARRANTIES NOT STATED
HEREIN AND ALL IMPLIED WARRANTIES, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF

6.0

7.0
7.1
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7.4

8.0

9.0

10.0

MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. FURTHER, NOTHING IN THIS LICENSE IS
INTENDED OR SHALL BE CONSTRUED AS A WARRANTY
BY BOSCH OF ANY OPEN SOURCE SOFTWARE, OR AN
AGREEMENT BY BOSCH TO PROVIDE ANY SUPPORT OR
MAINTENANCE WITH RESPECT TO THE OPEN SOURCE
SOFTWARE; ANY SUCH WARRANTY OR AGREEMENT
BEING EXPRESSLY DISCLAIMED HEREBY

U.S. Government Restricted Rights. Licensee will not use the
Software or Software Key in any manner prohibited by applicable
law. including any restrictions imposed by the United States
Government.  The Software is provided with restricted rights. Use,
duplication, or disclosure is subject to legal restrictions of the U.S.
Government as set forth in subparagraph (c)(1)(ii) of the Rights in
Technical Data and Computer Software clause at DFAR 252.227-7013,
Federal Acquisition Regulation clause 52.227-19 (c) (2) Commercial
Computer Software Restricted Rights, NASA clause 52.227.86 (d)
Commercial Computer Software Licensing, or their successor.

Export Control Laws

Bosch's responsibility for delivery is limited to the delivery of the
Software to Licensee. Bosch will not be responsible for obtaining any
export licenses or re-export licenses which may be required for any
subsequent shipping of the Software to destinations determined by
Licensee.

In the event that Licensee, or any subsequent party handling the
Software after delivery by Bosch to Licensee, does export the
Software then, as between Bosch and Licensee:

Licensee shall be solely responsible for compliance with all applicable
laws and regulations relating to such export including, but not limited
to (a) export licenses or license exceptions, (b) determining correct
classification at the time of export; and (¢) any other regulatory agency
approval requirements; and

any diversion of the Software contrary to applicable law (including but
not limited to U.S. law and the law of the jurisdiction in which
Licensee is located) by Licensee or any such subsequent party is
prohibited, and Licensee shall be solely responsible for any diversion
which is contrary to applicable law.

DISCLAIMER OF CONSEQUENTIAL DAMAGES.
NEITHER PARTY SHALL BE LIABLE (WHETHER
UNDER CONTRACT, TORT (INCLUDING
NEGLIGENCE) OR OTHERWISE) TO THE OTHER
PARTY FOR ANY LOSS OR DAMAGE (INCLUDING
INDIRECT, SPECIAL OR CONSEQUENTIAL
DAMAGES), INCLUDING, WITHOUT LIMITATION,
ANY LOSS OR DAMAGE TO BUSINESS EARNINGS,
LOST PROFITS OR GOODWILL AND LOST OR
DAMAGED DATA OR DOCUMENTATION, SUFFERED
BY ANY PERSON, ARISING FROM AND/OR RELATED
WITH AND/OR CONNECTED TO DELIVERY,
INSTALLATION, USE OR PERFORMANCE OF THE
PRODUCT AND/OR ANY COMPONENT OF THE
PRODUCT, EVEN IF SUCH PARTY IS ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES.

Governing Law. This License shall be construed according to the laws
of the State of New York and the U.S. The provisions of the United
Nations Convention on Contracts for the International Sale of Goods
shall not apply. Any dispute will be subject to arbitration under the rules
of the American Arbitration Association and shall take place in Lincoln,
Nebraska, Metropolitan area of Rochester, New York, U.S.A.

Entire Agreement. This License any Bosch Standard Terms and
Conditions as applicable from time to time, as well as all exhibits,
schedules or appendices hereto, constitutes the complete and exclusive
statement of the terms hereof and supersedes all prior oral and written
statements of any kind made by the parties or their representatives with
respect to the subject matter hereof. Any customer purchase order or
similar document issued by Licensee or subsequent shall not be part of
this License and shall not add to or modity any of the terms hereof. This
License may not be changed or supplemented except by a written
amendment signed by authorized representatives of the parties.



SCHEDULE A
Bosch Security Systems, Inc.

Telex Radio Dispatch C-Soft and Network Recorder
Application
End User Software License Agreement

Open Source Software
and Open Source Software Licenses

1. Linux Operating System (www.kernel.org) GNU GPL

License

2. OPAL SIP library — (http://www.opalvoip.org) - MPL
License

3. Cherokee web server (http://www.cherokee-project.com)
— GPL License

4. ALSA - Advance Linux Sound Architecture — (http://
www.alsa-project.org) — LGPL

5. Expat — XML parser — (http://www.libexpat.org) — MIT
License

6. Direct Frame Buffer — (http://www.directfb.org) — LGPL
License

7. Busybox — (http://www.busybox.net) — GPL version 2
license



www.kernel.org 
http://opalvoip.svn.sourceforge.net/viewvc/opalvoip/opal/trunk/mpl-1.0.htm
http://opalvoip.svn.sourceforge.net/viewvc/opalvoip/opal/trunk/mpl-1.0.htm
(http://www.alsa-project.org
(http://www.alsa-project.org

This Page Intentionally Left Blank



Table
of

Contents

INTRODUCGTION cccaeeaaeeeeeeeeeeeeeeeeeneeneseccccsssssssssssscssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssne 15
OVEIVIEW ..eiiiieieeittee ettt e et e e ettt e e ettt e e etaeeeetee e e taeeeataeeeasaeessseeaasseaansseeassseesssseesssseessseeesssasensseesssseessseeennsesanns 15
Browser REQUITEIMENES .......ccuiiiiiiiieieiieitiertierttett ettt ettt et ettt e sae e s bt e saee st e bt e bt e beenseensesntesaeesneenseanseansean 15
NEtWOTK REQUITEIMENES .....viiiiiiieiieieeie ettt ettt ettt et e bt e bt e bt e bt en bt eateenteeateemteensesstenseenseensesneesnsesnsennes 15
T 110§ (T N 16
OPLIOMS eiiieiiieeiie et et e ettt e e bt eette et e eette e bt estteesbeessbeeabeenseeeaseenseeesseeseeeaseenseassseenseeenseenseansseenseensseanseensns 16
Supported Serial Control RAAIOS ........cc.eieiiiiiiiiieiee ettt e e e e seaeeeeaeeeens 17
SUPPOTtEd SIZNALINE ..ceviiiiiieiiiiiiee ettt sttt ettt st et sbt e bt et esbeesaesanenaeens 17
IMDIC-1200 ..ottt e e te e vt et e e st ete e teeaeemeeenseeteeereeereeeaeeeteeateeeteeeteenteenreereeeaeeenreeneenreeres 17
FIEEISYIIC .viiieiiieiiieeie ettt ettt e st e et e e e tee e bt e e beeesbeeesbaeessaeessseassseesseeessseesseessseensseensaeensseensseesaeanes 17
OPETALING IMOAECS ...eoevieiiiiieiee ettt ettt et e st e e ste e e tbeeetaeeessaeesssaaessseeeasseeessseeesseesssseessseeennseennns 18
SPECIIICALIONS ...ttt ettt ettt et s e e sb et b et e et s bt et e e st esbe et e sanenbeeanenaeens 19
Controls and INAICALOTS .........cccvuiiiiiiiiiiie ettt eetee et e et e et e et e e ebe e e stbeeebaeesbaeesaseeessseeeeaseeensseeennes 20
BACK PANECL ..ot e et e e et e e e et e e ae e etae e e ateeeeaaeeeerreeeaaneaean 21
COMMUNICATIONS SYSTEM DESIGN ...uueeeeeeeeeeeeeneeneeesessesssssssssssssssssssssssssssssssssssssssssssssses 23
Communications CONIOL ........cc.oiiiiiiiiiii ittt et e e e e te e e e bee e aaeeeeaseeerseesaseeesnseeenns 23
Tone REMOLE CONIIOL .....viiiiiiiecteee ettt et e e et e e e et e e e e eetae e e eetaeeeeetbeeeeesbeeeenssseeeessseeenssaeaases 23
VOIP RAIO CONIOL ...ooiiiiiiieiiiieee ettt e et e et e e e e e et e e e et e e eeaaseeeetneeeeeasaeeeesseseenneeean 23
NEtWOrk REQUITEIMENLES .....viiiiiiiiiiieciiee ettt e e rte e et e et eestaeeeabee e saaeesseeensseesnsaeessseeennseeas 24
IP OPETAtiON OVETVIEW ...eeruviiieiieiiieeriiieriiesteesteesteesteesseessseessseessseeasseessseessssessssessssesssseessssensesassseesssesssseenssennes 24
Ethernet as PRySICAL LAYET .....cc.cciieviiiiiriieiiciieie ettt sttt e st et esteesraestaesteessaessaessasssesssesssesssesssesseessenssens 24
BandWidth ......oooooiii e e e e et e e e ta e e e eate e e etaeaeeatteaeeettaaeeantaeeeaaaeaean 24
IMIUITICAST ...ttt ettt e et e e ettt e e eetaeeeeeasaeeeeaaeeeeeaaeeeeeaseeeeesseeeeeanseeeenaseeeeesneeseesseeeensseeeennneeeas 24
Internet Group Management ProtOCOL ...........ooiiiiiiiiiieieee ettt st 24
NEtWOTK PEITOIMANCE ...c.vviiiiiiiiiieiie ettt ettt et e et e e te e e veeeaveeebeeeateeeaeeearaesaseeenteseseeereean 25
TCP/IP @A UDP/IP ...ttt ettt e e et e et eeeteeeaeeeeteeeeseeeeseeeseeesesensesenseeenns 25
MUILICAST UDP/IP ...t ettt et et e et e e aae e eaaeeeteeeeaeeeeteeeeseeeeseeeeseeensseensseeeaseenns 25
TeleX Port-Centric MEtROQ .........oooviiiiiiiieeee ettt ettt e e et e e e eette e e eetaeeetseeeeetbaeeeesraeeenes 26
INSTALLATION aaaaeeeeeeeeeeereeerressssesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 27
IP-224 TNSTAIIATION ..uvvvvviiiiiiiiiiiiiiiieee ettt e e e e e e et e e e e e e e e s sesaaabteseessesssssabaseeeesssssssaesneens 27
IMAINECIIANCE .....vviiiieiiiieeeeitiee e ettt e e ettt e e e ettt eeeeettaeeeeeaseeeeaaaseeeseasseeeaassseeeeassaeeeeasssseeeassseseeanssseaeannnenas 27
IP-224 RACK MOUNTING ....ooiiiiiieiiieeiiiecite et eiee et eeesiteeseteeetaeestaeessseeessseeessseesnsseeensseesssseesssesensseeanes 28
Front Panel CONNECHIONS .......cocuvvviiiiiiiiiiiiiiiieeeiee ettt e e e e ee sttt e e e e e e s e ssasaaaeeseeseessssaabseeeessssessraeseeens 30
RADIO 1 and RADIO 2 JACK ...eoouviiiieeeeieeee ettt ettt ettt e et e e eteeeveeeaaeeesseesaneeeaneeans 30
HANASEE JACK .ottt ee e e et e e e e etae e e eetae e e eeaaeeeeetaeseetseeseessaeeeensseseesneaean 30
Back Panel CONNECHIONS .........cccuiiiiiiiiiee ettt e et e e e e et e e e e tae e e e eeaaaeeeeetaeeeeeeasseeaeeenneeas 31

Bosch Security Systems, Inc. Technical Manual F.01U.218.562  Rev. 04



POWET TEITIINAL ..cuiiiiiiiiiie ittt et ettt ettt sat e sbe e s bt e s bt e s bt e bt e bt et e et e eneeeabeeaee 31
PRIM POTL ..ttt et e et e et e e st et e s e e et enteae et e eseeeeent et e seensenseaseeneensensessesneeneensenses 31
SECOMNA POTL ...ttt a e s h e bt e bt et e e s bt e eb e e bt e bt em bt enteeabeembeeabeemteensesateeaseeneas 31
ACCESSORY POTT ..ottt ettt ettt et st e st e st e aessesstestessesse st eeseensansesseessessansanseaseassassansensesssansensenses 32
DB 37 POTE ettt ettt b bt ettt st b etk et e h e et e bbbt st b e et e bt bt et et e bt ne et e ntenees 33
BROWSER SETURP ....uuuuuuaaeeeeiiiiinnsssssssssssssssicsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 35
Setting the [P Address INfOrmMation ..........ccoooiiiiiiiiiiiieceece e e e 35
Accessing [P-224 Web Browser Configuration WindOWS ...........ccccuveeiiieeiiieeiieeeiieeeiee e 36
Web Setup Windows Standards ...........cceeeieeiioiiiiiieeeeeee ettt et eseeenae e 37
LIRS ettt h ettt ettt e et e e h et eh e e eh e e eh e e eh e e bt e bt et e e bt e bt ea bt eaeeeatesateeateeatenaean 37
IP-224 BrOWSET BANNET ......ooiiiiiiiiiiiiiiiiie ettt ettt e ettt e e e st e e ettt e e e et eeeesnsbaeessnnsseeeeannseeessnnnees 38
HOME WINAOW ..ottt et e ettt eetb e e e ab e e sbaeesabaeessseeesaseeesseesnsseesssaeensseeesseeans 38
Device NAME FICLA .....ooiiiiiiiieeee ettt a et b ettt e et be e e e st e st e e e seeeneeneensenees 39
SUDIMIE BULTON ..ttt ettt et et et e et e e et eh e e s et e eat e s bt e st e eabeembeeaeesatesaeesatenneannean 39
ETHERNET SETURP ..uuuaaaeeeeeiiecccnncssssnnssssssssecsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnse 41
Ethernet SEtup WINAOW ......co.oiiiiiiiiiiiiie ettt sttt 41
Auto Failover Enabled Check BOX ......ccociiiiiiiiiieiieiicieeie ettt st e sttt e e e sta e taesseessaesseesseasseenns 42
Current ACtiVe POrt FIELA .......oouiiiiie ettt sttt ettt et sttt naeas 42
Set Active Port Radio BULLON ......c..oocuiiiiiiiiiii ittt ettt e eav e e s b e e e e e eebeeseseesabeeeareaans 42
Primary POTt SECTIOMN ...cc.iiiiiiiieiieiieiieie ettt ettt st st e et e s b et e e be e beesbeesbe st e bee bt enseenseenseensennns 42
SeCONAATY POTt SECLION ....viiiieiiiiiiiieiie e ete ettt et e e et et este e beesbeesseesseesseesseanseanseassesseassesssesssesssenssessses 42
DHCP Enabled Check BOX ....ccviiiiiiiiieiieieriiesteseesie ettt e eteeve e seb e stbestaestaessaesstessaesssesssesseessasssesssesssenses 42
UNit TP AAAIess FICIA ..c.veoviiiiciieiiciccic ettt et te e e et e b e ess e esbessbeesbessbessaessaesseessaesseesseessensns 43
SUDBNEt MASK FIELA ...ttt ettt ettt et ettt et e at e et esateeatesatenneas 43
Default GateWay FICld ........ccooiiiiiiieieiee ettt et sttt et e s bt e s bt ete e be e bt e s e enseenseenteenns 43
Packet Delay Before Playback FIeld ..........ccooooiiiiiiiiiiieeeeeee ettt ettt 43
QOS Precedence Bits FILA ........cceieiuiiiiiiieiie ettt ettt et e e e e e e e ave e e b e e s ereeeareeeabeeereeens 43
QOS D, T, and R BitS FIELA .......eoeviiiiiieieeeee et ettt e et e et e et e et e eaveeeareeeneeereeeneeans 43
23110 (e O s T<Ted - 270> QSRR SS 44
Multicast Address FIBLA ..........oiiiiiiiiie ettt sttt ettt b e bbb et e e e 44
INCOMING POTt FIELA ...couviintieiieie ettt ettt ettt ettt e st e bt et e enteentesnsesabesnsesneas 44
OULZOING POTT FIELA ...ttt ettt e sat e s bt et e b e et e et e enteenseeneesasesnsesneas 44
TTL FIELA ettt ettt et e ettt e he e et et e et e bt e a e et e steeb e bt es e e beebeeb e et ebeebeeneeneenees 45
SUDIMIE BULLOT ...ttt ettt st ee e e st e et e e st et e sees e ene et eneeaseeseesesesseentensensens 45
MULTICAST SETURP .uaaaaaaaeeeeeccnninnnnennesssisiccssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 47
Multicast SEtUP WINAOW ....c..oiiiiiiiiieeie ettt ettt e st e e e e et e e etaeeennaeeenseeenaseeennns 47
AULO CONTIGUIATION ..vveuvieieeiiieiieiteieete et eteetestestaesteesseesseesseesseesseasseasseassessseassesssesssesseesseesseenseensessessenssennes 47
Line ENable CRECK BOX ...uiiviiiiiiiiiiiiiiciecie ettt et teete v stb e etvestaesttessaessaessaesseessaessaassesssesssesssenssensss 48
Line NAME FIELA ....ueiiiiiieieeeeee ettt et ettt e et e st e s bt b e e st e b e e s en e e beeseese e s e neeeneeneeeenees 48
Line Type Drop DOWIN MENU .....ccueeiiiiiiieiiieeiieeiteette et etteeiteestae e taeestaeestaeessseessseesssaessseessseassaesssesssseessseenns 48
Serial Type Drop DOWN MENU ......cceiiiiiiiiiiiiiieiie ettt ettt e steesbe e bt e bt e st enteebeenbeensesntesneesasesnsennees 49
Vocoder TYpe Drop DOWIN IMEIU ....c..coiuiiriieriieiieiieieseeeiestestesieesteeseeseesseesseessesssesnsesssesssesseesssesseesessesssennns 49
Mcast ENable CheCk BOX .....cocciiiiiiiiiieiierieritese ettt ettt eve st eet e staestaessaessaesaessaessaesseenseensaenseensenssennns 49
RX Mcast AdAress FICIA ......c.oiiiieeiiieee ettt ettt ettt et es et e st e st e neeseeeneeneeeeees 49
L0 o) 2 1<) 1 TSP 49
TXMCASE FIELA ..ttt s h e bt e s bt e s bttt e bt et e et eat e et e et e eabeeatesaeas 50
TX POTE FICIA .ottt ettt ettt et ettt et e b e b e e st esbe s e st e essensenseeseesseseessensesseaseensansenseensensenses 50
TX GrOUP POTt A FICLA ..o.evieiiieiiieie ettt ettt ettt ettt esbessbesesesssesssessaessaesseasseenseassesssenssensss 50
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SUDIMIE BULLON ..ottt ettt et et e bt a et e et e e st et et e st e saeentem e e seseeeneeneenseeneeneeneenne 55
GAIN SETURP ..uuuaaaaaaeeeeeiiicccsirscrnsanssssssescssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssss 57
GaIN SEEUP WINAOW ..eeiiiiiiiiiie ettt e e e st e e s ateeessteeasaeeeseeesssaeeasseeesseeensseeesseesnseennnes 57
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CTCSS OULPUL GAIN SHACT ...evvevieiieiiieiieiieteeteere et ereereebesbesbestbestaesraesteesseesseesssesseasseessesssesssesssesssesssessees 59
Handset Mic INPUt GAIN SHACT ...c..viiieiiiiiieiie ettt ettt e s te e ste e e b e e s veeesbeeesbeessseessseesseessseessseaes 59
Handset Sidetone Gain SHACT .......cccoeiiiiiiiiiieiieieee ettt ettt ettt et et e et e eabeenteentesaeesnsesneesneanseas 59
Handset Output Gain SHAGT .......ociiiiiiiiiiieieeeeee ettt et e st s e et e st e e sbe e beentesntesntesneesneenseas 59
RX AGC Enabled Check BOX ....oouiiiiiiiieiieieeestee ettt st sttt be s bt ettt ettt e 59
RX AGC Target LeVel SHACT .....ccviiiiiiiiciieieceetecteste ettt ettt tae st e st esebesaaessaesbaessaessesssesssesssenssesseas 59
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RX AGC Max GaIn SHACT ...eeuiiiiiieie ittt ettt ettt ettt e st st esb e e sbe e s bt e bt eaeesatesatesaeenneenaeas 59
RX TNPUL GAIN STIACT ...ttt ettt ettt ettt e et e eatesatesnbesatesaeesbeenseeneesntesnsesnsesneenseas 60
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OFf RAIO BULLOM ..cutiiiiiiiieiieeee ettt sttt et et e st e e teesbe e bt et e enseeaseentesntesneesatesnbesnsesneaaeas 62
L QB 1<) ) 0 b (5] 1 U UORP 62
100G D 1S] T 2 15 1 USSP 63
PTT TImMEOUL FIELA ...eeieiiiieeeee ettt ettt n et e et e st et e e beeseenee s e seeneensenees 63
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COR Active High CRECK BOX ....ociiiiiiiiiiiiieiieieeieeie ettt st st et ettt et e esbeesbaessesssessbesssasseassesssesssesssansnes 68
F1 Last Call CRECK BOX ..ottt ettt b e e st s e se e st e s e neeseesneeneeneeees 68
Freq Update W/PTT CRECK BOX ..ccuviiiiieiiieie ettt ettt ettt et eetaeetbe e taeetbeeseaeesneessseessseensneas 69
Full DUPLEX CRECK BOX ...ouiiiiiiiieiiet ettt ettt ettt et e et e sate s st e sbeesbe e beebeenseenseenseenseenns 69
Hi-Pass RX CRECK BOX ...ocouiiiiiiiiiice ettt ettt et et e et e e et eeataeenaeeeataeentaeenseeesneessseeseseensneas 69
Monitor ENable CheCk BOX ......cc.oiiiiiiiieieee ettt ettt et ettt ees 69
Pre-Emphasize TX CheCk BOX ....cccuiiiiiiiiieiiesieieie ettt sttt ettt s e esseesbeesseessessbesreessaesseessesssensns 69
PTT Notch Filter CRECK BOX ...coiiiiiieieieieee ettt ettt se et e st e seeeneeneeeenees 69
Scan List CheCk BOX ....coiuiiiiiiiiiiete ettt et ettt ettt e st e st e et e s s e s bt et e eat e et e satesatesatenneas 69
CroSS MULE CRECK BOX ...oiiiiiiiiiiciiccteece ettt ettt s vt e b e e et e e sabeesabeeeabeeeabeesabeassseesssaesnseesaseesnseeans 70
Freq Update W/PTT CRECK BOX ..c..oouiiiiiiiiieiiet ettt 70
Full DUPIEX CRECK BOX ...oiiiiiiiiiiieiiieiieiieie ettt sttt ste e te e e enb e essessaessaessnesseessaesseessaenseensaenseensenssennes 70
Hi-Pass RX CHECK BOX ....oouiiiiiiiiieeestie ettt sttt ettt ettt et e et e et e est et e ee e st eneeneeseeeneeneesenees 70
Monitor ENable CheCK BOX ......ccuiiiiiiieieie ettt ettt ettt et e e e eeeneeneeneeeeas 70
Parallel Tone Console Check BOX .......ooiiiiiiiiiiiieieeee ettt et sttt e 70
PTT NoOtch Filter CheCK BOX ...c.vviiiiiiiiiiiieeceeeee ettt ettt ettt et e e aee e eaeeveeetneessseeseneenaneas 71
SUPETVISOT CRECK BOX ...ttt sttt ettt b ettt e ste e sbe e be e e entenbeenteeneesneesnsesnsesneas 71
Common to Ground Check BOXES .....c..oiuiiiiiiriiiiiiieeiesie ettt sttt st be et see e 71
Monitor Relay Radio BULONS ......ccc.ociiiiiiiiieiieiieiecie ettt e et sb e sse e b e esseesbeesbesssessaesseessaesseessesssensns 72
PTT Relay Radio BULIOMNS ....cccccuiiiiiiiiiiicieesie ettt sttt e st steestaessaessaessaesaesbeessaessassaesseessaessesssesssenses 72
FleetSync Decode Check BOX ......ccciiiiiiiiiiiiiceiecees ettt ettt e e s ve e s b e s beesavaessbaesstaeesseessaeesssaessseenssens 73
FleetSync ENcode CheCk BOX .....cc.coiiiiiiiieeie ettt ettt st sttt et be e e e eeeense s 73
MDC DeCode CRECK BOX ..c.uviiiiiiiiiiciie ettt e vttt e e et e e ebe e e veeestae e taeetaeentaeesseesseessseessseenasens 73
MDC ENcode CRECK BOX ..c..iiuiiuiiiiieeiiei ettt ettt sttt ettt s b e ettt b e e st e e e sbesbeeaeeeenees 73
MSK TONE DEIAY FIELA .....veieviiiiiiiiiiiecieeiie ettt ettt e e ve e e b e e ab e e tbeetbessbessbessaesssessaesseessaesseessesssensns 74
MSK Tone Gain FIElA .......oouiiiiieeeei ettt sttt st s et e e b ebeeaeeneeneeene e 74
Emerg. Status 1 FICIA .....oooiiiiiiiiie ettt et et e et e e st e e e ate e e steeentaeessaessseessseesssaesnseasnsens 74
Emerg. Status 2 FIELA ...ooouioiiiiieie ettt sttt ettt ettt e b et e eaeesbe e aeenaeenee 74
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CHAPTER 1

Introduction

Overview

The IP-224 Ethernet Adapter Panel provides a reliable means of remotely controlling two (2) audio devices. The [P-224 can be
configured to operate in modes that allow it to connect to digital consoles, and perform a variety of other tasks related to using
radios on a digital network. The IP-224 is interconnected to a distant remote control console by means of an available WAN
(Wide Area Network) or LAN (Local Area Network) connection.

Installation and service is easy. The IP-224 can be rack mounted or placed directly on the desktop. The main board is
hot-swappable, allowing future hardware updates without having to disconnect power from the unit. Hardware and software
parameters are set from the web browser configuration windows.

An LCD display provides user feedback when programming. The network settings, alignment tones, gains, and display
contrast can be set from the IP-224 front panel. IP-224 unit information, input VU (Volume Unit) meters, and the ability to
reboot the I[P-224 can be accessed through the main menu. A handset connection is provided for convenient monitoring of
either line. Test point connections are easily accessed on the front panel.

The IP-224 is compatible with Telex’s C6200, IP-1616, IP-2002, and C-Soft. It also supports multiple data communication
protocols including RS-232, RS-485, TTL, CAN, and USB. The IP-224 is the communication gateway for a Telex Radio
Dispatch system.

Browser Requirements

e  Microsoft Internet Explorerl version 6.0 or later.

e Morilla! Firefox version 4.00 or later.

Network Requirements

e 10Mbps or 100Mbps, full-duplex TCP/IP connection.
e  Static IP Address or DHCP option.

1. See “Copyright Notice” on page 2.
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IP-224

Features

NOTE:

For more information on all available features, contact your sales representative.

IP addressable network device [

Simultaneously interface two (2) audio devices
(radio, repeater, etc.)

Configure the device easily using web page
interface or Telex System Manager tool

Provide basic parameter setup directly from the

Support tone mode

® 1000 programmable dual function tone
frequencies

e Single or dual function tone generation
e Ten (10) selectable PTT frequencies
e Adjustable Guard, Function and Hold Tone

front of the unit including gains and network setup

e Software based hardware setup eliminates need for °

jumpers

duration and magnitude
Supports local radio control

e Eight (8) digital outputs for channel selection

e Software gain control without adjusting hardware

potentiometer

e  Support serial over IP for data exchange

®  Analog recorder output

e [P recorder output

e  Monitor audio levels via status web page

interface

® Programmable per function tone (up to 1000)
® Hardware PTT relay

e CTCSS (Continuous Tone Coded Squelch
System) generation (up to 64 frequencies)

e  Support multiple serial protocols including RS-485,
RS-232, TTL, CAN, USB 2.0

Options
SAP # CTN Items
FO1U164302 1P224 1P224-Standard Series (no options)
FO1U165537 1P224 wOps @PI IP224-with options factory installed (@PI)
FO01U165538 1P224 MB Dual [P224-Mounting Brackets (dual)
FO01U165539 1P224 MB Single 1P224-Mounting Brackets (single)
FO1U165554 MTRBI for [P224 1P224-MTRBi Radio Interface includes cables
F01U165540 DB37 KenTKX150 1P224-TK-x150/x180/5x10/NEXEDGE interface cable
FO1U165541 DB37 KenTKX90 1P224-Kenwood TK-x90 interface cable
F01U165543 DB37 650370 1P224-650370 1P223 to Viper cable adaptor
FO1U165544 DB37 Cabtone [P224-Cabtone cable assembly
FO1U165545 DB37 CDM1250 1P224-Motorola CDM 1250 interface cable
FO1U165548 EFJ5300_Cabl 1P224-EFJ5300 Radio interface cable (sold per line)
FO1U165549 iDEN_Cable [P224-iDEN Radio interface cable (sold per line)
FO1U165550 Fltsy D 224@PI [P224-FleetSync Decode Software factory installed (@PI)
FO1U165551 Fltsy DE 224@PI [P224-FleetSync Decode & Encode Software factory installed (@PI)
FO1U165552 MDC DC 224@PI [P224-MDC1200 Decode Software factory installed (@PI)
FO1U165553 MDC D&E 224@P1 1P224-MDC1200 Decode & Encode Software factory installed (@PI)
F01U165556 1P25300 224@PI 1P224-EFJ5300 Software & Cable factory installed (@PI)
FO1U165557 NI1223+ [P224@PI IP224-iDEN Software & Cable factory installed (@PI)
F01U296145 MOTOTRBO@PI [P-224 MOTOTRBO Interface w/cable factory installed (@PI) (sold per

line)

F01U296148 SDC@PI IP-224 Sprint Direct Connect factory installed (@PI) (sold per line)
FO1U217158 FltsyD224 Field [P224-FleetSync Decode Software field upgrade
FO1U217159 FltsDE224 Field [P224-Fleetsync Decode & Encode Software field upgrade
FO1U217160 MDC DC224 Field 1P224-MDC1200 Decode Software field upgrade
FO1U217161 MDC D&E224 Field [P224-MDC1200 Decode & Encode Software field upgrade
FO1U217162 1P25300 SW FLD [P224-EFJ5300 Software & Cable field upgrade (sold per line)

Bosch Security Systems, Inc.
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Options
FO1U217163 NI1223+SW Field [P224-iDEN Software & Cable field upgrade (sold per line)
F01U296144 MOTOTRBO@Field [P-224 MOTOTRBO Interface w/cable field upgrade (sold per line)
F01U296147 SDC@Field IP-224 Sprint Direct Connect field upgrade (sold per line)

Supported Serial Control Radios

e Kenwood Radios e EF Johnson 5300
x80 Series e iDEN Falcon Series
x90 Series e Motorola MOTOTRBO
x150 Series .« XPR4500
x180 Series . XPR5550
5x10 Series e  Sprint Direct Connect
NEXEDGE Series «  AdvanceBridge by AdvanceTec
Supported Signaling
MDC-1200
e Radio Disable e Remote Monitor
e Radio Enable e ANI
e Status Messaging e Emergency Receive
e  Text Messaging ¢ Emergency Acknowledgement
e Select Call e (Call Alert
e Radio Check
FleetSync
e Radio Disable e Text Messaging
e Radio Enable e ANI
e  Status Messaging e Emergency Receive

e Select Call
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Operating Modes
The IP-224 is capable of operating each audio port in the following modes:
Local Mode - Allows the radio to connect directly to the IP-224 allowing local control of the radio.
Tone Mode - Allows the IP-224, based on Ethernet traffic, to generate key tones required to control industry

standard tone-equipped radio circuits. This allows an existing tone decoder and radio to be
connected. This mode also supports a parallel analog console.

Parallel
Tone
Consale

Base Station [
with 223

adapter

Direct Connect [

Radio

IP NETWORK ANALOG

FIGURE 1. Local and Tone Mode Connections
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Specifications

TABLE 1. [P-224 Specifications

Power Requirements

+11VDC to +16VDC, 600mA nominal

Ethernet Speed | 10 BASE-T or 100 BASE-TX
Flash Memory | 128MB
SDRAM Memory | 256MB

Electro Static Discharge Immunity

8kV on all exposed operator control areas. At 8kV no operation is disturbed. At 8kV no
permanent damage

Lease Line

2-Wire and 4-Wire supported

Radio Interface

+45VDC withstand rating

Hum and Noise

60dB below rated output for each line

Non-Relay Outputs

Open collector, active low, 200mA maximum, 40VDC collector to emitter voltage

Radio Input Level

10mVp-p to 10Vp-p, adjustable

Line Output Level

10mVp-p to 10Vp-p adjustable (Single-Ended)
20mVp-p to 40Vp-p adjustable (Balanced)

Tone Frequencies

Single or dual function tone generation

Function tone range 0 Hz-3200Hz adjustable in 1Hz increments
Total tone duration 0 ms—999ms

Tone magnitude -60dB to +12dB

Telex 32K (50 kbits/sec simplex), G.726 16K (34 kbits/sec simplex), G.726 32K (50 kbits/sec

Vocoder | plex), G711 (82 kbits/sic simplex)
Relay Contact Ratings | 1A at 63V AC/DC
Digital I/0 Ratings | Pull up/pull down/float 3.3VDC/5VDC/12VDC 10K Ohm pull up/pull down

Transmit Qutput Impedance

600 Ohms for balanced mode, 200 Ohms for single-ended mode

Receive Input Impedance

10/600/10K Ohms (User-selectable)

Audio Distortion

2% THD maximum

Audio Frequency Response

300Hz to 3000Hz + 1, -3dB less than 3% distortion

LAM Sensitivity

-50dB to +10dB

COR Sensitivity

User selectable rising or falling edge from radio

DTMF Detection Bandwidth

+25Hz around center of frequency

Monitor timer

10ms to 9999ms, adjustable

Control Type

32-bit Digital Media Processor

Line Protection

Fast-acting solid state surge protection

Memory Protection

Settings preserved in non-volatile memory

Level Controls

Menu driven front panel controls for TX, RX, spare audio and CTCSS

Operating Temperature Range

0°C to 50°C (32°F to 122°F) for full specifications

Storage Temperature Range

-30°C to 65°C (-22°F to 149°F) for full specifications

Dimensions

1.625in. H, 11.5in D x 8.5in W (41.3mm H x 292.1mm D 215.9mm W)

Actual Weight

4.1251bs (1.9kg)

Shipping Weight and Dimensions

7 1bs (157D x 16”W x 5”H) 3.2kg (381mm D x 406mm W x 127mm H)

NOTE: Specifications are subject to change without notice

Bosch Security Systems, Inc.
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Controls and Indicators

Front Panel Controls and Indicators

FIGURE 2. IP-224 Front Panel

1. Display - Provides the user with status information relating to the current task.

Status Indications include the following:
+  Radio Line Name Indication
IP-224 Firmware and Hardware Versions
«  IP-224 TP Address, Subnet, and Gateway Information
Transmit and Receive Indications and Frequencies
+  Line Disable Status
VU Meter

«  Ethernet Intercom Active Indicator

Status Information provided when decode/encode option enabled, include the following:
ANI (Automatic Number Identification) in Serial Mode, FleetSync, and MDC signaling.
2. MENU Softkey - Provides access to front panel menus.

3. IC Softkey - Provides a means to go back in the menu structure and provides handset microphone TX Ethernet audio
to the network when pressed.

4. Arrow Up Softkey - Moves the selection up the menu list and allows the selection of the line to be monitored or
controlled with the handset.

5. Arrow Down Softkey - Moves the selection down the menu list and allows the selection of the line to be monitored
or controlled with the handset.

6. RADIO 1 Jack - Provides an RJ-12 connection to measure line 1 audio levels.
SeeTable 2, “RJ-12 Pinouts,” on page 30.

7. RADIO 2 Jack - Provides an RJ-12 connection to measure line 2 audio levels.
For more information, see Table 2, “RJ-12 Pinouts,” on page 30.

8. HANDSET Jack - Provides the ability to monitor and talk on either line with an optional handset.
9. USB Port - For future use.

10. TX LED - Provides a visual indication the IP-224 is generating IP packets. When lit, packets are being transmitted to
the network.

11. LINK LED - Provides a visual indication of the Ethernet connection. When lit, a valid network connection is
established.
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Back Panel

CHASSIS GROUND (green screw) 5
/ \

FCC Compliance: This devi | 5 of the FCC rules. Operation i
flwing b conaas: (1) e ece may 1o casehaml mieience and @) Ths serce [ \%AD"”
must accepl any interference recieved, including interference that may cause indesired operation. L
ETHERNET ACCESSORY -\ /-
+12V GND EGND
P < -
-\ / RADIO 2
4 POWER o PRIM _ #SECOND 4

1 2/ 3 4/ 6
FIGURE 3. IP-224 Back Panel

3-Pin Terminal Power Connection - Provides power (+11VDC to +16VDC) to the unit.
PRIM ETHERNET Connection - Provides a primary 10/100 Base-T network connection.
SECOND ETHERNET Connection - Provides a secondary 10/100 Base-T network connection.

ACCESSORY DB-9 Port - Provides a connection used for recorder outputs. For more information, see “Accessory
DB-9 Pin Out” on page 32.

5. DB-37 RADIO 1 DB-37 Port - Provides a connection to a radio interface for Line 1. For more information, see
“DB-37 Port” on page 33.

6. DB-37 RADIO 2 DB-37 Port - Provides a connection to a radio interface for Line 2. For more information, see
“DB-37 Port” on page 33.

L A S
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CHAPTER 2

Communications System Design

Designing a system requires an understanding of the radio network and how the various radios and other communication
equipment is connected.

Before you begin to design the system, create a road map of the radio, console, and any other communication equipment
locations.

This road map must include the following:

®  Multicast Addresses for each channel of TX (transmit) and RX (receive) communication.
e Port numbers for each channel of TX and RX communication.
e Base IP Addresses assigned to each console or radio on the network.

®  The number of channels each radio may operate on.

Communications Control

Tone Remote Control

Telex Radio Dispatch sells a full line of tone control consoles and radio adaptors. This technology requires an analog
connection between console and radio. Each console needing to control an individual radio is wired in parallel to allow
multiple operator positions to monitor and control the same radio. For a large system with multiple console positions and
multiple radio channels, an entire rack might be devoted to bridging audio to all interested parties. In addition, due to loading
of multiple consoles on a particular circuit, additional bridging hardware might be required, increasing wiring and tuning of
the system for acceptable performance. The Ethernet-based IP network solves many of these issues and provides for a number
of other services not previously possible.

VoIP Radio Control

VoIP (Voice over Internet Protocol) is referred to generically throughout this document to mean RoIP (Radio over Internet
Protocol). VoIP is a method of breaking analog audio up into packets to be transferred over a computer data network. Because
Ethernet delivers information packets, audio is generally broken into 10-40ms chunks of audio, compressed, and placed on the
Ethernet. The nodes of the network are then free to utilize or ignore any combination of packets. If a particular audio stream is
of interest the stream of audio packets are captured, decompressed, converted back to analog, and played on available
speakers.

Given the popularity of the Ethernet-based networks, many companies and agencies already have an existing network or LAN
(Local Area Network). Beyond that, a large number of companies exist to provide WAN (Wide Area Network) connections
between sites with significant distances between them. The WAN connections can be used to connect offices across the street
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from one another, around the world, or anywhere in between. Possibly the best thing about these connections is they may
already exist. In many cases, WAN links are less expensive than a comparable leased analog line and they can carry more
conversations simultaneously.

The most compelling reason to consider basing the next radio control system upgrade on VoIP technology is the simplification
in wiring requirements. Instead of needing to bring a pair or more of wires per channel to each console only a single
connection to the Ethernet is required. Since Ethernet can easily handle dozens of simultaneous connections, it becomes the
only pipeline required for all communications.

Network Requirements

IP Operation Overview

The network options today have converged on Ethernet. A local electronics store may sell many of the components for both a
wired or wireless network solution. For more advanced network applications an in-house or external network hardware
resource may be required. These resources of information can also help with the design of the network, as well as, provide
sources for advanced networking equipment such as routers and hubs from Cisco and other network vendors. This section is
an overview of the protocols operating on top of the Ethernet network.

Ethernet as Physical Layer

Ethernet is a network and has a low level method for transferring data from one (1) location to another. Source and
destinations are based on the MAC (Media Access Control) which is embedded in the Ethernet interface. The MAC Address is
unique for all devices in the world and cannot be changed. The IEEE (Institute of Electrical and Electronics Engineers)
controls the allocation of the MAC Addresses. The definition for Ethernet includes requirements for inter-operation at speeds
of 10 and 100 Mbps. Higher speeds are available, but generally have not filtered down into end-user equipment.

Bandwidth

Each Telex 32K VoIP channel requires 50 kbits/sec of bandwidth while active. Full-duplex conversation requires 100 kbits/sec
of bandwidth. For more information, see “Vocoder Type Drop Down Menu” on page 49.

Some radio systems transmit go-ahead beeps when it is clear to talk. In order for the console operator to hear the beeps, the
system must support full-duplex communication. Full-duplex bandwidth may only be required for the first few seconds of a
conversation due to the brief nature of the go-ahead beeps at the beginning of the transmission.

Multicast

In general, Telex Radio Dispatch systems require Multicast to function. The network must be able to create a static Multicast
Address, that is accessible at all times.

Internet Group Management Protocol

IGMP can be used to control where Multicast is allowed to propagate. This should be limited to Subnets utilizing the C-Soft
program as the dispatch console and only when used on an intermittent basis (when the C-Soft program is used for a period of
time and then shut down). When a console on the Subnet is expected to be continually operational, Multicast must be active
for the Subnet at all times.

Once an IGMP (Internet Group Management Protocol) join message is sent out, networks typically enable Multicast and then
prune branches after a period of time. Due to intermittent usage patterns of 2-way radios, such a system can appear to work
flawlessly for a period of time and then no longer work.

NOTE: When using Cisco technology IP PIM dense mode is recommended. Generally speaking, sparse-dense-mode can

also be implemented effectively. We recommend explicitly joining the Multicast group with an IP IGMP static-
join X.X.X.X command. For more information on Cisco and IGMP, visit www.cisco.com
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Network Performance

Networks should perform well under any loading conditions. The default audio delay is 200ms, plus any delay added by the
network. While delay alone does not cause issues, variable delay (also known as jitter) does. Jitter in a network cannot exceed
the maximum packet buffer of any individual product buffer. Refer to the individual product manuals for these specifications.
For example: the IP-224 can handle a maximum of 600ms of network jitter.

NOTE: Losing more than 5% of the total packets transmitted compromises audio quality and system performance.
Optimal packet loss should be less than 1%.

TCP/IP and UDP/IP

TCP/IP (Transmission Control Protocol/Internet Protocol) is the best-known protocol for use in computer communications. It
is the basis for communications on the Internet and World Wide Web. It is a guaranteed method of transferring data between
two (2) computers. Being guaranteed means for every packet of information transferred from one (1) computer to another, an
acknowledgement packet is returned. Additional handshaking is utilized from the outset of the data communications to ensure
both ends of the connection. Because of this guaranteed communications and its implementation utilizing handshaking (no
other method is available), TCP/IP adds a great deal of overhead to data communications that is not desirable for audio traffic
over a network. This is where UDP/IP finds its acceptance.

UDP/IP (Universal Datagram Protocol/Internet Protocol) has existed as long as TCP/IP as an unreliable method of data
communications. The term unreliable should not be thought of as a problem for audio communications over a network
connection. UDP allows for a computer to send a packet of data to another computer without the handshaking sequence
required within TCP/IP. Because of this, the computer sending the packet has no confirmation the packet arrived at its
destination. While the loss of packets can be a problem, it generally is accounted for when the UDP application is developed.
In the case of VoIP, the loss of a packet, which only contains 10-40ms of audio, is not a problem, as the human ear generally
ignores the small chunk of lost audio. The largest single factor in the loss of UDP/IP packets is network design and loading.
UDP applications use algorithms which makes the loss of information the largest single factor in UDP/IP network design and
loading. As long as a network is well designed with capacity for all of its chartered requirements, packet loss can be a
non-issue. Because of its lower overhead and its ability to Multicast, UDP/IP is the protocol of choice for VoIP development.

Multicast UDP/IP

Multicast is an extension to UDP/IP. It enables one (1) computer to broadcast data packets to multiple recipients. This is an
ideal model for radio communications when multiple people need to monitor the audio. A single VoIP connected radio is setup
to broadcast Multicast VoIP packets when receiving audio. Since the Multicast packets can be received by any interested party,
all consoles monitoring the audio can receive and decode the packets for playback. In addition to simplifying monitoring of
audio traffic by multiple listeners, Multicast also greatly reduces the bandwidth requirement on the network. Instead of having
to regenerate the received audio into a UDP/IP data stream to each individual monitoring console, which uses the bandwidth
times the number of monitoring consoles, a single data stream is generated and monitored by all.

Implementation of a Multicast protocol requires a few things for seamless use on a network. First, clients must all support the
protocol. This is accepted as given since all Telex Radio Dispatch products utilize Multicast for audio communications.
Second, consider if the network infrastructure supports Multicast. Multicast packets are defined to be all packets with a
destination address of between 224.0.0.0 and 239.255.255.255. Some of these addresses are commonly used for broadcast
audio and are not necessarily available. When a computer opens a UDP/IP port within this address range, it also joins the
group. By joining the group, a packet is sent out to all addresses saying it is interested in seeing the traffic on this Multicast
Address. Routers that receive this broadcast message to join a particular Multicast Address then pass packets through because
the router is now aware a listener is interested in this traffic. The routers utilized in the network must support this. The protocol
used to alert routers to parties who are interested in certain Multicast Address traffic is IGMP. Telex Radio Dispatch products
support IGMPvland v2, as defined in RFC 1112.

In addition to the joining of Multicast broadcast groups, clients on the network can also specify a packet TTL (Time-To-Live).
The TTL is the number of routers the packet goes through before being stopped. As an example, the TTL for a particular
broadcasting node on the network is set to three (3). This means when a packet is transmitted, it arrives at the first router in the
network. This router examines the TTL value in the packet and determines if it should pass it through since it is not zero (0).
When it passes the packet, the router decrements the TTL value by one (1) to a value of two (2). The next router encountered
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by packets does the same, reducing the value of TTL to one (1). The next router does the same and the TTL is reduced to zero
(0). The next router the packet reaches examines the TTL value, sees it is zero (0), and the packet is not to be retransmitted.
Setting a large TTL value may allow for packets to get from one (1) host to another on a large network, but also adds
additional bandwidth requirements due to the larger number of packets being transferred.

Telex Port-Centric Method

As mentioned earlier, Telex utilizes Multicast for all audio communications. Typically only one (1) Multicast is used for all
traffic. In addition to a valid Multicast Address, a port number is required. The port is an additional two (2) bytes of
information ranging between 1054 and 65535 that further specifies how the data traffic should be handled. For example,
assume the base Multicast Address chosen is 225.8.11.81. Port 1054 is used to distinguish channel 1's RX traffic. Port 1072 is
used to specify channel 1's TX traffic. Channel 2 might use 1055 for RX and 1073 for TX traffic. By making each channel’s

TX and RX ports different and unique, full-duplexlaudio can be supported and many channels of traffic can be supported
using only one (1) Multicast Address. It is through this method a single console can pick and choose the particular radio
resources available on the network without concern for what the console right next to it is utilizing.

1. Full-duplex data transmission means that data can be transmitted in both directions on a signal carrier at the same time.
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CHAPTER 3

Installation

IP-224 Installation

CAUTION: All cables must not exceed three (3) meters in length.

The general installation process for connecting an IP-224 and configuring for use are outlined below.

To install, setup, and configure IP-224, do the following:

Step 1 Mount the [P-224. See “IP-224 Rack Mounting” on page 28.
Step 2 Connect the [P-224 to the Ethernet through the primary port.

Step 3  Connect up to two (2) radios to the back of the IP-224 using a DB-37 connector. For more information, see
“DB-37 Port” on page 33.

REFERENCE: For more information, see the appropriate radio application note.

Step 4 Connect the power supply to the back of the unit. For more information, see “Back Panel Connections” on
page 31.

Step 5 Configure [P-224 network settings from the display menu. For more information, see “Network Settings
Menu” on page 91.

Step 6 Configure a web browser to connect to the IP-224. For more information, see “Accessing IP-224 Web
Browser Configuration Windows” on page 36.

Step 7 Configure [P-224 parameters specific to the install. For more information, see “Web Setup Windows
Standards” on page 37.

CAUTION: Transient protection is provided near all audio inputs and outputs. The IP-224 line transformers are not designed
to operate on lines carrying DC (Direct Current). If a voltage is on the line, isolate it with external capacitors. If
the line termination must conduct DC, install a 600:600 Ohm transformer designed for the current involved.

Maintenance

Maintenance of the [P-224 is discussed in “Update Firmware” on page 109 and “Service” on page 119.
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IP-224 Rack Mounting

The IP-224 can be rack mounted one of two ways: one unit (single) or two units (dual). Single or dual mounting brackets are
available for purchase.

e  The mounting brackets ship with (14) 6-32 x 1/4” flathead screws and four (4) 10-32 x 3/4” rack
SCrews.
To assemble one (1) IP-224 unit, do the following:

1. Using four (4) screws, attach the side bracket to the right side of the unit.
2. Using four (4) screws, attach the side bracket to the left side of the unit.

To mount the assembled unit to the rack, do the following:

1. Place the assembly in the rack and align the side brackets holes with the rail’s holes.
2. Using four (4) screws, attach the assembly’s side brackets to the rail.

To assemble two (2) IP-224 units, do the following:

1. Using four (4) screws, attach the middle bracket (C) to the left side of the unit #2 (B).
2. Using four (4) screws, attach the side bracket (D) to the right side of the unit #2 (B).
3. Using two (2) screws, attach the middle bracket (C) to the bottom of the unit #1 (A).
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4. Using four (4) screws, attach the side bracket (D) to the left side of the unit #1 (A).
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Front Panel Connections

For more information, see “IP-224 Front Panel” on page 20.

e For an electrically safe installation, the external power supply must be UL listed and CSA approved.

e All cables must not exceed three (3) meters in length.

RADIO 1 and RADIO 2 Jack

The front panel RADIO 1 and RADIO 2 jacks are used to measure receive and transmit audio levels of the specified line.
Fluke Banjo P/N 10220-100 or a similar device can be used to take measurements.

To connect a voltmeter to the IP-224, do the following:
>  On the front of the IP-224 unit, insert the RJ-12 plug into the LINE jack.

TABLE 2. RJ-12 Pinouts

Nul:lill;)el‘ Description B;;EO
1 CTCSS/Spare Audio Input 1
2 RX Audio BK
3 TX- Audio R
4 TX+ Audio G
5 Ground Y
6 CTCSS/Spare Audio Output 6
Handset Jack

The Handset Jack is used to connect an optional handset, (AHS-1) allowing the user to monitor and talk on either line. When
the handset PTT (Push-To-Talk) is pressed, the selected radio connected to the IP-224 is keyed up on the existing frequency
and the handset microphone audio is transmitted.

Ethernet audio is also generated on the TX multicast and port for the selected line. This functionality can be used to test both
the Ethernet network and the analog connection.

TABLE 3. Handset Jack Pinouts

Nlll:lillll)er Description
1 Microphone Audio Input
2 Ground
3 PTT Input
4 Speaker Audio Output
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Back Panel Connections

For more information, see “IP-224 Back Panel” on page 21.
Power Terminal
The Power Terminal is used to connect power (+11VDC to +16VDC) to the unit using a 3-pin terminal.

To connect power to the IP-224, do the following:

>  Using the 3-Pole Terminal Strip Connector, connect Pin 1 to +12VDC, Pin 2 to ground, and Pin 3 to earth ground.

TABLE 4. Power Terminal Pinouts

Pin
Number Description
+12V
2 GND
EGND
PRIM Port

The PRIM port is used to connect the IP-224 to the Radio Dispatch primary network.

To connect to the network, do the following:

> Insert one (1) end of the Ethernet cable into the PRIM Port and the other end in the network router.
The IP-224 LINK LED illuminates.

Second Port

The SECOND port is an optional Ethernet connection. It can be used to connect to a backup network router. If the primary
Ethernet connection fails, the IP-224 automatically switches over to the secondary connection.

NOTE: The SECOND Port is supported in version 1.300 or newer software releases.

To connect to a backup network, do the following:

> Insert one (1) end of the Ethernet cable into the SECOND Port and the other end into the backup network
router.
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ACCESSORY Port

The ACCESSORY port connector is used for recorder outputs. The user has the option to route analog signals out of the
IP-224 to interface to a third party recorder. For more information, see Table 5.

TABLE 5. Accessory DB-9 Pin Out

Pin Number Pin Name Description

1 Recorder Line 1 Output+ 20mVpp to 8Vpp Adjustable (Balanced)
2 N/C

3 N/C

4 N/C

5 Ground

6 Recorder Line 1 Output- 20mVpp to 8Vpp Adjustable (Balanced)
7 N/C

8 Recorder Line 2 Output+ 20mVpp to 8Vpp Adjustable (Balanced)
9 Recorder Line 2 Output- 20mVpp to 8Vpp Adjustable (Balanced)
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DB-37 Port

The DB-37 port is used to connect a radio interface cable enabling the associated radio to communicate with the IP-224.

Each port connects one (1) radio to one (1) line.

TABLE 6. DB-37 Port

Nul:rlllll)er Pin Name Desription
1 TX+ Audio 20mVpp to 40Vpp Adjustable (Balanced)
2 TX- Audio 20mVpp to 40Vpp Adjustable (Balanced)
3 CTCSS/Spare Audio Output 10mVpp to 10Vpp Adjustable
4 RSSI Input User selectable 5/10VDC Maximum
5 PTT Relay Common Contact 1 Amp @ 63V AC/DC
6 MON Relay N.C. Contact 1 Amp @ 63V AC/DC
7 MON Relay N.O. Contact 1 Amp @ 63V AC/DC
8 Function #1 Relay Common Contact 1 Amp @ 63V AC/DC
9 Function #2 Relay N.C Contact 1 Amp @ 63V AC/DC
10 Function #2 Relay N.O. Contact 1 Amp @ 63V AC/DC
11 Digital I/O #0 +36VDC Withstand Rating
12 Digital I/O #2 +36VDC Withstand Rating
13 Digital I/O #4 +36VDC Withstand Rating
14 Digital I/0 #6 +36VDC Withstand Rating
15 COR Input +36VDC Withstand Rating
16 RS-485/CAN D+ +5VDC Maximum
RS-232—Voltage Range: £25VDC Maximum
17 RS-232/TTL TXD TTL—Voltage Range: 0 to +5VDC Maximum
18 USB VBus/+5VDC Output +5VDC, 1 Amp output (Maximum)
19 USB D+ +5VDC Maximum
20 RX+ Audio 10mVpp to 10Vpp Adjustable (Balanced)
21 RX- Audio 10mVpp to 10Vpp Adjustable (Balanced)
22 CTCSS/Spare Audio Inputa lOmVpp to lOVpp Adjustable
23 PTT Relay N.C. Contact 1 Amp @ 63V AC/DC
24 PTT Relay N.O. Contact 1 Amp @ 63V AC/DC
25 MON Relay Common Contact 1 Amp @ 63V AC/DC
26 Function #1 Relay N.C. Contact 1 Amp @ 63V AC/DC
27 Function #1 Relay N.O. Contact 1 Amp @ 63V AC/DC
28 Function #2 Relay Common Contact 1 Amp @ 63V AC/DC
29 Ground
30 Digital 1/0 #1 +36VDC Withstand Rating
31 Digital I/0 #3 +36VDC Withstand Rating
32 Digital I/O #5 +36VDC Withstand Rating
33 Digital I/O #7 +36VDC Withstand Rating
34 RS-485 Busy +5VDC Maximum
35 RS-485/CAN D- +5VDC Maximum
RS-232—Voltage Range: £25VDC Maximum
36 RS-232/TTL RXD TTL—Voltage Range: 0 to +5VDC Maximum
37 USB D- +5VDC Maximum

a. CTCSS/Spare Audio Input is not supported in version 1.300 software release.
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CHAPTER 4

Browser Setup

The IP-224 configuration windows are accessed by using a web browser such as Microsoft Internet Explorer1 version 6.0 or

later and Mozilla! Firefox version 4.00 or later. Access to the IP-224 configuration pages is password protected. This chapter
includes information on setting the IP Address, accessing the IP-224 web interface pages, the IP-224 web page setup
standards, and an explanation of the I[P-224 web page configuration parameters.

This section provides the user with the required information to set up a basic radio installation. Some modes of operation and
adjunct connected equipment trigger various configuration pages to display additional information. Refer to the specific
technical manuals and application notes for supplementary information.

NOTE: Alternatively, TSM (Telex System Manager) can be used to set some IP-224 parameters.

Setting the IP Address Information

The IP Addresses of the IP-224 and the PC must be on the same Subnet in order for the IP-224 to interface successfully with
the LAN or WAN. IP Addresses consist of four (4) numbers (i.e. quads) separated by periods. For example, 10.2.99.101.

An example of IP Addresses residing in the same Subnet:

PC IP Addpress - 10.2.99.250

IP-224 Address - 10.2.99.251

PC and IP-224 Subnet Mask - 255.255.255.0
NOTE:

e (Contact your Network Administrator to obtain the network IP Address and Subnet Mask.

e For operation on different Subnets, a default gateway address must be configured. For more
information, see “Default Gateway Field” on page 43.

1. “Copyright Notice” on page 2.
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Accessing IP-224 Web Browser Configuration Windows

Before connecting the IP-224 to the web browser, an IP Address and Subnet Mask, compatible with an existing network, must
be set on the IP-224. For more information, see “Network Settings Menu” on page 91.

The configured IP Address is the web browser address (http://[IP Address]) used to access the IP-224 configuration windows.

To access the IP-224 configuration windows, do the following:

1. Open a web browser on the PC.

2. Inthe web address bar, enter the IP Address of the IP-224.
The IP-224 configuration Login window appears.

The server 172.19.230.151 at IP-224 requires a username and password.

| User name

I Password

["] Remember my credentials

OK H Cancel ]

3. In the User name field, enter admin.

4. In the Password field, enter the appropriate password.

NOTE: If this is the first time the IP-224 has been started and/or a password has not been assigned to the unit,
enter admin.

5. Click the OK button.
The Home window appears.
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Web Setup Windows Standards

Links

The left navigation pane contains links used to access the various IP-224 configuration windows.

TABLE 7. IP-224 Links

Link Description

Displays the Home Window

Displays the Ethernet Setup Window

Ethernet Setup

Displays the Multicast Setup Window

Multicast Setup

Displays the Hardware Setup Window

» Hardware Setup

Displays the Gain Setup Window

Gain Setup

Displays the Per Line Setup Window

Per Line Setup

Displays the Account Management Window

» Account Management

Displays the Additional Features Window and Access Key Entry Field

Additional Features

Displays the Save Parameters or Reset [P-224

Save Parameters

Displays the System Status Window

r System Status

To access a setup window, do the following:

>  Click the appropriate link.
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IP-224 Browser Banner

The IP-224 Browser Banner, shown in Figure 4, appears on all windows in the web configuration. The upper left corner
displays the IP-224 unit’s information label.

Name: Telex IP-224

MAC: 00:0B:7C:70:09:0A I E I E x
HW: 1.000 FW: 1.204

SN: 224120268 Checksum: 70368561
Radio Dispatch

FIGURE 4. IP-224 Information Label

This label contains the following information:

Name The IP-224 Name

MAC The IP-224 MAC Address

HW The IP-224 Hardware Version

Fw The IP-224 Firmware Version

SN The IP-224 Serial Number

Checksum A value calculated from the firmware programmed in the unit.

Home Window

The Home window, shown in Figure 5, provides the user contact information.

TELEX TP-224
Device Name: Telex IP-224

~ Home

Customer Service - Central Contact
8601 East Cornhusker Hwy.

Lincoln, NE 68507 USA

Tel 800-553-5992

Fax 402-467-3279

email: lincoln.asa@us.bosch.com

» Ethernet Setup

Multicast Setup

Hardware Setup
» Gain Setup Technical Support - Central Contact

Radio Dispatch & Signaling

8601 East Cornhusker Hwy.

Lincoln, NE 68507

Tel 800-898-6723

email: telexdispatchtechsupport@us.bosch.com
Web: http://www.telex.com/us/dispatch/line

» Per Line Setup

» Account Management

Additional Features

} Save Parameters B E A C o N

» System Status

For help or documentation, please refer to the User Manual or click here.

FIGURE 5. IP-224 Home Window
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Device Name Field

The Device Name field is used to enter a user-defined descriptive name (40 characters max) for the unit. This name is
displayed in the upper left corner of each IP-224 configuration page in the Browser Banner.

Submit Button

The Submit button is used to temporarily save changes to the IP-224.

To permanently save changes, do the following:
1. Click the Submit button.
The changes are sent to the IP-224 to temporary storage.

2. From the left navigation, select Save Parameters.
The Save Parameters window appears.

3. Click the Save Parameters. button.
Changes are now permanently saved to the IP-224 console.
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CHAPTER 5

Ethernet Setup

Ethernet Setup Window

The Ethernet Setup window, shown in Figure 6, is used to enable Auto Failover, view the Current Active Port, set an active
port, configure a network connection for the Primary Port or Secondary Port by configuring the host protocol, the IP-224’s TP
Address, Subnet Mask, Gateway Address, Packet Delay Before Playback, QOS settings, and Telex System Manager (TSM)
settings. TSM is used to set parameters and update firmware for the IP-224.

Use the navigation pane on the left to open the following windows:

e  Ethernet Port Setup
e Packet Setup
e TSM Setup

ETHERNET PORT SETUP
Home

Auto Failover Enabled: [~

Current Active Port: Primary
= Ethernet Port Setup

Set Active Port: o
e ive Primary Secondary
» TSM Setup .
Primary Port Secondary Port
DHCP Enabled: C C
Multicast Setup
Unit IP Address:  [192.168.1.150 [192.168.1.150
Hardwiare Set
SRR Subnet Mask:  [25525500 [255.255.00
Sty Default Gateway: |25 255255255 [19216811
Per Line Setup
Account Management PACKET SETUP
pocticcalfeates Packet Delay Before Playback: |10 QOS Precedence Bits: |0

Save Parameters QOS D, T, and R Bits: |0
System Status

TELEX SYSTEM MANAGER SETUP

" . Incoming Outgoing
Enable: Mcast Address: Po rt:

TIL:

System Manager v ,5_

FIGURE 6. Ethernet Setup Window
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ETHERNET PORT SETUP

Auto Failover Enabled Check Box

The Auto Failover Enabled check box if selected, enables the IP-224 to monitor the link status on the Primary Ethernet port. The
IP-224 verifies the link status once per second. If the Primary Ethernet port link is lost, the [P-224 switches to the Secondary
Ethernet port.

The IP-224 continues to use the Secondary Port until the link on the port is lost, the port selection is changed or the IP-224 is
rebooted. The Auto Failover can also be changed via the IP-224 front panel display. For more information, see “Auto Failover
Check Box™ on page 91.

NOTE: When Auto Failover is enabled the IP-224 selects the Primary Port at power up.

Current Active Port Field

The Current Active Port field is used to view the IP-224’s current active Ethernet port.
This field is automatically populated and cannot be modified.

NOTE: The Current Active Port field is also found on the System Status window of the IP-224 web application. For more
information, see “System Status” on page 85.

Set Active Port Radio Button

The Set Active Port radio button is used to manually select the active Ethernet port on the IP-224. The active port can be changed
regardless of the Auto Failover Enabled setting (for debug/setup purposes). The active Ethernet port can also be changed via the
front panel of the IP-224. For more information, see “Set Active Port Menu” on page 96.

Available selections are:

e  Primary —  Select Primary to set the PRIM Ethernet port on the IP-224 as the active port (Default).
e Secondary — Select Secondary to set the SECOND Ethernet port on the IP-224 as the active port.

Primary Port Section

The Primary Port section is used to enable DHCP, set the unit’s IP Address, Subnet Mask, or Gateway for the PRIM Ethernet port on
the IP-224.

Secondary Port Section

The Secondary Port section is used to enable DHCP, set the unit’s IP Address, Subnet Mask, or Gateway for the SECOND Ethernet
port on the [P-224.

DHCP Enabled Check Box
The DHCP (Dynamic Host Configuration Protocol) Enabled check box, if selected, allows the IP-224 to acquire IP Addresses and
other network configuration settings automatically when connected to a network.

NOTE: The network must allow DHCP service before the IP-224 can get the network parameters. Radio Dispatch does not
recommend operating with DHCP enabled. Operating with DHCP enabled may cause the base IP Address to change
unexpectedly, making changes to the software setup more difficult.
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Unit IP Address Field

The Unit IP Address ficld is used to display or set the unit’s [P Address. The web browser configuration uses the IP Address
to identify the IP-224 for such operations as set up, software upgrades, and communication on the network.

Subnet Mask Field

The Subnet Mask field is used to display or set the unit’s Subnet Mask Address. The Subnet Mask is used to distinguish local
addresses from addresses requiring the use of a gateway to reach other networks. Contact your Network Administrator to
obtain the proper value for this field.

Default Gateway Field

The Default Gateway field is used to display or set the unit’s gateway address. The gateway address is used to connect to
another network.

PACKET SETUP

Packet Delay Before Playback Field

The Packet Delay before Playback field is used to enter a delay period for the audio packets before they are played. The IP-
224 uses a 20ms UDP/IP packet to encode audio. Some buffering of these packets must occur before playback to help absorb
network delays, jitter, and lost packets.

The range for this field is 4 to 29.

The typical entry for this field is /0, which translates to a delay of 200ms before playback (each packet is 20ms of audio).
Larger values may be required for complicated networks, and smaller values for less complicated networks.

QOS Precedence Bits Field
The QOS (Quality of Services) Precedence Bits ficld is used to set the priority level of network traffic.

The range for this field is 0 to 7.
Typically, this value is set to 0 for normal voice traffic.

For more information, see “Precedence Field and D, T, R, Binary Reference” on page 44.

QOS D, T, and R Bits Field

The QOS: D, T, and R Bits field is used for advanced programming purposed. Contact your Network Administrator to obtain
the appropriate value for this field.

Delay (D) - An active delay bit directs the router to choose a high speed to minimize delay.
Throughput (T) - An active throughput bit specifies that high capacity lines should be used.

Routing (R) - An active routing bit directs routing protocols and network management applications to select fault
tolerant paths.

The range for this field is 0 to 7.
Typically, this value is set to 0.
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For more information on the binary equivalent for delay, throughput, and reliability, see Table 8.

TABLE 8. Precedence Field and D, T, R, Binary Reference

Precedence Field D, T, and R bits
Binary Traffic Type Binary
0 0 0  (0) | BestEffort D T R
0 0 1 (1) | Background 0 0 0 (1) | Normal (Best Effort), minimal cost
0 1 0 (2)| Standard 0 0 1 (2) | Maximize Reliability
0 1 1 (3) | Excellent Load 0 1 1 (3) | Maximize Throughout
1 0 0 (4)| Controlled Load 1 0 0 (4) | Minimize Delay
1 0 1 (5| Video 1 0 1
1 1 0 (6)| Voice 1 1 0
1 1 1 (7) | Network Control 1 1 1

TELEX SYSTEM MANAGER SETUP

Enable Check Box

The Enable check box is used to enable communication with TSM (Telex System Manager). If cleared, TSM cannot detect the
1P-224.

By default, the check box is selected.

For more information, see “Update Firmware” on page 109.

REFERENCE: For more information, see the Telex System Manager Technical Manual (F.01U.196.144).
Multicast Address Field

The Multicast Address ficld displays the default Multicast Address used by TSM to detect connected VoIP hardware.
This field is automatically populated and cannot be modified.

Incoming Port Field

The Incoming Port field displays the port used to communicate with TSM. TSM requests data from the IP-224 through this
port.

This field is automatically populated and cannot be modified.

Outgoing Port Field
The Outgoing Port field displays the port used to communicate with TSM. The IP-224 sends data through this port to TSM.

This field is automatically populated and cannot be modified.
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TTL Field
The TTL field is used to enter the number of routers the multicast audio packets pass through before being discarded.

The range for this field is 7 to 128.
Default is 6.

Submit Button
The Submit button is used to temporarily save changes to the IP-224.

To permanently save changes, do the following:
1. Click the Submit button.
The changes are sent to the IP-224 in temporary storage.
2. From the left navigation, select Save Parameters.
The Save Parameters window appears.

3. Click the Save Parameters button.
Changes are now permanently saved to the IP-224 console.
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CHAPTER 6

Multicast Setup

Multicast Setup Window

The Multicast Setup window, shown in Figure 7, identifies the mode of operation (line type), serial protocol (serial type),
vocoder type, in addition, which Multicast Address and ports are used for the IP-224 to communicate various line and IP
recorder information.

Use the navigation pane on the left to open the following windows:

e Line Setup
e [P Recorder Setup

EEEETN

Auto Configuration: ¥

Home
Ethernet Setup LINE SETUP
Line: Line . Line Name: Line Type: Serial Type: Vocoder Type:
- Enable:
= Line Setup
1 v [Line 1 [Local Mode | [off ~| [TELEX32K ~]
EEEECOICGSS iy 2 #  |lnez [LocalMode ~] [of = [TELEx32K ~]
. Mcast . . . . TX Group TX Group .
Hardware Setup Line: Enable: RX Mcast: RX Port:  TX Mcast: TX Port: Port A: Port B: m:
P—— 1 ¥ [22581181 [1054  [225311381 [1072 o o 6
2 V  [22581181 [1055  [22581181 [1073 [o [o 6

Per Line Setup

Account Management
1P RECORDER SETUP

Additional Features

_— Mcast B . . . ‘Outgoing .
Save Parameters Line: Enable: Line Name: Vocoder Type: Mcast Address: Port: TIL:
- — 1 ~ [Recorder 1 [TELEX32K ~| [225811.81 [2250 [6

2 r [Recorder 2 [TELEX 32K »| [2258.11.81 [2251 [6

Submit

FIGURE 7. Multicast Setup Window

Auto Configuration

The Auto Configuration check box, if selected, the IP-224 automatically configures the necessary changes to the Hardware,
Gain, and Per Line Setup parameters when a Line Type or Serial Type is selected.
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LINE SETUP

Line Enable Check Box

The Line Enable check box, if selected, indicates DB-37 and Ethernet connectivity for the specified line is active. Otherwise,
the DB-37 and Ethernet traffic for the specified line of the [P-224 is ignored.

Line Name Field

The Line Name field is used to enter a descriptive name for the specified line. This name is displayed on the front panel LCD.
This field can contain up to 9 characters.

Line Type Drop Down Menu

The Line Type drop down menu is used to select the operating mode for line 1 and 2. Selecting a Line Type enables the fields

necessary to enter the setup information for the selected line. The selected Line Type determines which serial mode may be
enabled.

Available selections are:

Local Mode - Connects the radio directly to the IP-224 providing full control of the radio.

Serial Types -

*EF Johnson 5300
*iDEN

*Kenwood 5x10
«Kenwood NEXEDGE
*Kenwood x150
*Kenwood x180
*Kenwood x80
*Kenwood x90
*MOTOTRBO Interface
*MTRBI

«Serial Over IP

«Sprint Direct Connect Interface
NOTE: All radio types are not always shown. Available selectable radio types are based on enabled options.
Tone Mode - Generates the key tones required to control standard, tone-equipped radio circuits. This allows an
existing tone decoder and radio to be connected. This mode also supports a parallel analog console

for local control.

Serial Types -
eSerial Over IP
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Serial Type Drop Down Menu

The Serial Type drop down menu is used to select the serial communication type (for example, serial protocol, baud rate, etc.)
for Line 1 and 2. For more information, see “Line Type Drop Down Menu” on page 48 for a list of available serial options.

Vocoder Type Drop Down Menu
The Vocoder Type drop down menu is used to select the vocoder used to convert audio into a digital format. This feature is

used to configure communication between the IP-224 and C-Soft.

Available selections are shown. Bit rates are based on Simplex mode.

*TELEX 32K (50 kbits/sec with overhead)
*(G.726 16K (34 kbits/sec with overhead)
+(G.726 32K (50 kbits/sec with overhead)
*G.711 64K (82 kbits/sec with overhead)

NOTE: Design considerations must take into account that although 16K uses less bandwidth the audio quality may not
perform as desired.

IMPORTANT: Vocoder configuration must be the same across all devices and C-Soft.

Mcast Enable Check Box

The Mcast Enable check box, if selected, indicates Ethernet connectivity for the specified line is active. Otherwise, audio
received from the analog connection of the IP-224 is not echoed to the Ethernet, and Ethernet traffic is not mixed into the
1P-224 audio.

RX Mcast Address Field

The RX Mecast Address field is used to enter the Broadcast Address for all audio traffic received on a specific line. All
consoles wanting to listen to the audio traffic received must have the same Multicast Address.

The range for this field is 224.0.0.0 to 239.255.255.255.

NOTE:
e [P-224 units can also operate Unicast (point-to-point). These fields can support class A, B, and C
addresses.
e  Ensure the RX and TX port numbers are unique.
RX Port Field

The RX Port field is used to enter the RX port number for each line. The RX port number must be unique.

The range for this field is /054 to 65535.
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TX Mcast Field

The TX Mecast field is used to enter the Broadcast Address for all audio traffic transmitted on a specific line. All consoles
wanting to transmit audio traffic must have the same Multicast Address.

The range for this field is 224.0.0.0 to 239.255.255.255.

NOTE:
e  [P-224 units can also operate Unicast (point-to-point). These fields can support class A, B, and C
addresses.
e  Ensure the RX and TX port numbers are unique.
TX Port Field

The TX Port field is used to enter the TX port number for each line. The TX port number must be unique.

The range for this field is /054 to 65535.

TX Group Port A Field
The TX Group Port A field is used to transmit to multiple IP-224 units based on a unique port number.

The range for this field is 7054 to 65535.

TX Group Port B Field
The TX Group Port B field is used to transmit to multiple IP-224 units based on a unique port number.

The range for this field is /054 to 65535.

TTL Field

The TTL field is used to enter the number of routers the multicast audio packets go through before being discarded. Network
design dictates this value.

NOTE: If audio is not reaching a particular node on the network, increasing this value may correct the problem.

The range for this field is / to 728.
The default is 6.
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IP RECORDER SETUP

Mcast Enable Check Box

The Mcast Enable check box is used to activate the IP recorder multicast output for the specified line.

Line Name Field

The Line Name field is used to assign a unique label to the IP recorder line.

This field can contain up to 15 alphanumeric characters.

Vocoder Type Drop Down Menu

The Vocoder Type drop down menu is used to select the bit rate at which audio is converted into digital format. This feature is
used to configure communication between the IP-224 and Network Recorder.

Available selections are:
*TELEX 32K (50 kbits/sec with overhead)

*(G.726 16K (34 kbits/sec with overhead)
+(G.726 32K (50 kbits/sec with overhead)
*G.711 64K (82 kbits/sec with overhead)

IMPORTANT: Vocoder configurations must be the same across devices and the Network Recorder.

Mcast Address Field
The Mcast Address ficld is used to enter the Multicast Address that generates multicast audio for the IP recorder output.

The range for this field is 224.0.0.2 to 239.255.255.255.

Outgoing Port Field
The Outgoing Port field is used to enter the Multicast Audio port number for the IP recorder output.

The range for this field is 71054 to 65535.

TTL Field

The TTL field is used to enter the number of routers the multicast audio packets go through before being discarded. Network
design dictates this value.

The range for this field is / to /28.

Submit Button

The Submit button is used to temporarily save changes to the IP-224.

To permanently save changes, do the following:
1. Click the Submit button.
The changes are sent to the IP-224 to temporary storage.

2. From the left navigation, select Save Parameters.
The Save Parameters window appears.

3. Click the Save Parameters button.
Changes are now permanently saved to the IP-224 console.
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CHAPTER 7

Hardware Setup

Hardware Setup Window

NOTE: If the Auto Configuration check box from the Multicast Setup window is checked, the [P-224 automatically
configures the hardware when a Line Type or Serial Type is selected.

The Hardware Setup window, shown in Figure 8, is used to view the line information and settings. The user may also manually
set the hardware parameters for special requirements determined by the installation.

Use the navigation pane on the left to open the following windows:

e Line Info
e Audio/Analog Setup
e Digital I/O Setup

e  Serial Protocol Setup

[mocr 22 | Auto Configuration: 7
Home
Ethernet Setup LINE INFO
Multicast Setup Info Line 1 Line 2
Line Name: Line 1 Line 2
Line Type: Local Made Local Made
= Line Info "
Serial Type: off off
= Audio/Analog Setup vpe
= Digital I/0 Setup
= Serial Protocol Setup AUDIO/ ANALOG SETUP
Function Line 1 Line 2
Gain Setup _
2-Wire/ 4-Wire Audio: [4-wire ~] [4-wire =]
BogUinesietu] RX Audio Single-Ended/ Balanced: [Balanced =] [Balanced  ~]
Account Management RX Audio Impedance: [600 Ohms ~| [600 Ohms ~|
Additional Features TX Audio Single-Ended/Balanced: [Balanced -] [Balanced =]
e —— TX Audio Impedance: [600 Ohms | [6000hms _~]|
System Status
DIGITAL 1/0 SETUP
Function Line 1 Line 2
1/0 Pullup/ Pulidown/ Float: [Pulup =] [Pumup ~]|
1/0 Voltage: [svDcio -] [svbcio =]
SERIAL PROTOCOL SETUP
Function Line 1 Line 2
Serial Mode:
Baud Rate: [19200.n8.1 =] [19200N.81 =]

Submit

FIGURE 8. Hardware Setup Window
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LINE INFO

The Line Info field displays the Line Name, Line Type, and Serial Type for each line. This information is pulled from the
Multicast Setup window.

IMPORTANT: No fields can be modified in this section.

AUDIO/ANALOG SETUP

2-Wire/4-Wire Audio Drop Down Menu

The 2-Wire/4-Wire Audio drop down menu is used to select the audio interface between the IP-224 and the radio for each
line.

NOTE: The TX and RX paths are separate in 4-wire mode and combined in 2-wire mode.

Available selections for this field are 4-wire and 2-wire.

RX Audio Single-Ended/Balanced Drop Down Menu

The RX Audio Single-Ended/Balanced drop down menu is used to select the RX audio input connection for each line.
Available selections for this field are Single-Ended and Balanced.

RX Audio Impedance Drop Down Menu

The RX Audio Impedance drop down menu is used to select the RX impedance for each line.

Available selections for this field are 10K Ohms, 10 Ohms, and 600 Ohms.

TX Audio Single-Ended/Balanced Drop Down Menu

The TX Audio Single-Ended/Balanced drop down menu is used to select the TX audio output connection for each line.

Available selections for this field are Single-Ended and Balanced.

TX Audio Impedance Drop Down Menu

The TX Audio Impedance drop down menu is used to select the TX impedance for each line.

Available selections for this field when TX Audio Single-Ended is selected are 800 Ohms, and 200 Ohms.

Available selections for this field when TX Audio Balanced is selected are 2.4K Ohms, 1.8K Ohms, 1.2K Ohms, and 600
Ohms.

DIGITAL 1/0O SETUP

I/O Pullup/Pulldown/Float Drop Down Menu

The 1/0 Pullup/Pulldown/Float drop down menu is used to select the idle status on the digital I/O lines. The I/O lines can be
configured with a pull-up resistor to the selected I/O voltage, a pull-down resistor to ground, or left floating.

Available selections for this field are Float, Pull-up and Pull-down.
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I/0 Voltage Drop Down Menu
The I/0 Voltage drop down menu is used to select the 1/0 pull-up voltage level on the digital 1/O lines.

Available selections for this field are 12VDC I/O, 5VDC I/O and 3.3VDC I/0O.

SERIAL PROTOCOL SETUP

Serial Type Drop Down Menu

The Serial Type drop down menu is used to select the IP-224 serial port protocol and voltage levels.

Available selections for this field are T77L, RS-232, RS-485, and CAN.

Baud Rate Drop Down Menu

The Baud Rate drop down menu is used to select the serial communication baud rate.

Available selections are:
300,N,8,1, 4800,N,8,1
300,N,8,2 4800,N,8,2
300,E,7,1 4800,E,7,1
1200,N,8,1 9600,N,8,1
1200,N,8,2 9600,N,8,2
1200,E,7,1 9600,E,7,1
2400,N,8,1 19200,N,8,1
2400,N,8,2 19200.N.8.1
2400,E,7,1 19200,E,7,1

RS485 Address Drop Down Menu

The RS-485 Address drop down menu is used to select the address of the attached device on the RS-485 bus the 1P-224
communicates with. This is only used if RS-485 is selected as the serial communication protocol.

Available selections are 2 — 7.
The default is 2.

Submit Button
The Submit button is used to temporarily save changes to the IP-224.

To permanently save changes, do the following:

1. Click the Submit button.
The changes are sent to the IP-224 to temporary storage.

2. From the left navigation, select Save Parameters.
The Save Parameters window appears.

3. Click the Save Parameters button.
Changes are now permanently saved to the IP-224 console.
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CHAPTER 8

Gain Setup

Gain Setup Window

The Gain Setup window, shown in Figure 9, is used to adjust gain levels for Analog Recorder Gains, CTCSS Gains, Handset
Gains, RX AGC Gains, and RX/TX Gains.

Use the navigation pane on the left to open the following windows:
e Line Info
®  Analog Recorder Gains
e CTCSS Gains
e  Handset Gains
e RX AGC Gains
e RX/TX Gains
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IP-224

LINE INFO

Auto Configuration: 7

Info
Line Name:

Line Type:
Serial Type:

ANALOG RECORDER GAINS

Line 1
Line 1
Local Mode
off

Lo

Line 2

Line 2

cal Mode
off

Gain Name

Analeg Recorder Qutput:

CTCSS GAINS

Line 1

Line 2

Gain Name
CTCSS Input:

CTCSS Output:

HANDSET GAINS

Line 1

Line 2

0dB

0dB

Gain NHame
Handset Mic Input:

Handset Sidetone:

Gain Name

Handset Output:

RX AGC GAINS

Line 1

Line 2

Gain Name

RX AGC Enabled:

RX AGC Target Levek:
RX AGC Min Level:

RX AGC Max Gain:

RX/TX GAINS

Line 1

0dB
-20dB
10dB

Line 2

Gain Name

RX Input:

TX 1P Input:

TX Monitor Input:

TX Output:

FIGURE 9. Gain Setup Window

LINE INFO

Line 1

Submit

0dB

0dB

0dB

-125dB

Line 2

The Line Info field displays the Line Name, Line Type, and Serial Type for each line. This information is pulled from the
Multicast Setup window.

These fields are automatically populated and cannot be modified.

ANALOG RECORDER GAINS

Analog Recorder Output Gain Slider

The Analog Recorder Output Gain slider is used to set the analog recorder output gain level for the specified line.

The range for this field is -30dB to 15dB.

CTCSS GAINS

CTCSS Input Gain Slider

The CTCSS Input Gain slider is used to set the CTCSS/Spare Input level for the specified line.
The range for this field is -/5dB to 45dB.
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CTCSS Output Gain Slider
The CTCSS Output Gain slider is used to set the CTCSS/Spare Output level for the specified line.

The range for this field is -40dB to 15dB.

HANDSET GAINS

Handset Mic Input Gain Slider

The Handset Mic Input Gain slider is used to set the gain level for the handset’s microphone.

The range for this field is -8dB to 20dB.

Handset Sidetone Gain Slider

The Handset Sidetone Gain slider is used to set the level of sidetone heard in the handset. Sidetone is sound diverted from a
microphone to the speaker so a speaker hears their own voice.

The range for this field is -/0dB to 8dB.

Handset Output Gain Slider

The Handset Output Gain slider is used to set the handset’s receive gain level for the specified line.

The range for this field is -/2dB to 10dB.

RX AGC GAINS

RX AGC Enabled Check Box

The RX AGC Enabled (Receive Automatic Gain Control) check box indicates radio RX audio includes an AGC. If selected,
an AGC step is added to the line RX audio. This results in a more consistent radio RX audio by increasing the level of soft
audio and decreasing the level of loud audio.

RX AGC Target Level Slider

The RX AGC Target Level slider is used to control the level at which the AGC attempts to hold RX audio. The AGC
increases the level of RX audio below the Target Level, and decreases the level of RX audio above the Target Level.

The range for this field is -/2dB to 2dB.

RX AGC Min Level Slider

The RX AGC Min Level slider is used to control the noise threshold for the RX AGC. RX audio levels below the Min Level
setting are considered noise by the system, and cannot have any level adjustment applied. This prevents the AGC from
attempting to boost background noise up to the AGC Target Level.

The range for this field is -50dB to -20dB.

RX AGC Max Gain Slider

The RX AGC Max Gain slider is used to control the maximum amount of gain boost AGC applies to RX audio below the
Target Level.

The range for this field is 0dB to 30dB.
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RX/TX GAINS
RX Input Gain Slider
The RX Input Gain slider is used to set the receive audio gain level for the specified line.
The range for this field when RX Audio Single-ended is selected is -/5dB to 45dB.
The range for this field when RX Audio Balanced is selected is -17dB to 43dB.
TX IP Input Gain Slider
The TX IP Input Gain slider is used to set the inbound transmit multicast gain level for the specified line.
The range for this field is -30dB to 10dB.
TX Monitor Input Gain Slider
The TX Monitor Input Gain slider is used to set the transmit monitor audio gain level for the specified line.
The range for this field is -30dB to 38dB.
TX Output Gain Slider
The TX Output Gain slider is used to set the transmit audio gain level for the specified line.
The range for this field when TX Audio Single-ended is selected is -40dB to 20dB.
The range for this field when TX Audio Balanced is selected is -35dB to 30dB.
Submit Button
The Submit button is used to temporarily save changes to the IP-224.
To permanently save changes, do the following:
1. Click the Submit button.
The changes are sent to the IP-224 for temporary storage.
2. From the left navigation, select Save Parameters.
The Save Parameters window appears.
3. Click the Save Parameters. button.
Changes are now permanently saved to the IP-224 console.
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Per Line Setup

Per Line Setup Window

The Per Line Setup window, shown Figure 10, is used to view and set the parameters for the selected line. The details on the
window apply to Line 1 or 2.

NOTE: If the field is grayed out or missing, it is not applicable to the mode selected for the line.

Use the navigation pane on the left to open the following windows:
e Line Info

e CTCSS Setup

e Delay/Timeout Setup
e  Function Tone Setup
e LAM/COR Setup

e  Options Setup

e Relay Setup

e Signaling Setup

e  Tone Setup
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Home
Ethernet Setup LINE INFO
Multicast Setup Line Name: Line 1 Line Type: Local Mode Serial Type: Off

Hardware Setup

Gain Setup CTCSS SETUP
" Always On " on with PTT ™ Off

= Line Info
- G, DELAY/ TIMEOUT SETUP
= Delay/Timeout Setup
m Function Tone Setup . [ -
= LAM/COR Setup by = e s 2 —
= Options Setup PTT Timeout: 0 sec PTT Delay: 20 ms
m Relay Setup i "
- 7Signaling Setup Squelch Tail Delay: 0 ms Selcall Min. PTT: 3500 ms
.

Tone Setup

FIGURE 10. Per Line Setup Window

LINE INFO

The Line Info field displays the Line Name, Line Type, and Serial Type for each line. This information is pulled from the
Multicast Setup window.

These fields are automatically populated and cannot be modified.

CTCSS SETUP

Always On Radio Button
The Always On radio button, if selected, indicates CTCSS is on at all times.

On With PTT Radio Button
The On With PTT radio button, if selected, indicates CTCSS is generated only when PTT is activated.

Off Radio Button
The Off radio button, if selected, indicates CTCSS is off at all times.

Default selection is Off.

DELAY/TIMEOUT SETUP

RX Delay Field

The RX Delay field is used to enter the amount of time, in milliseconds, the RX audio is recorded and stored. RX audio is
constantly recorded by the IP-224 and when a COR or LAM triggered detect occurs, the IP-224 goes back the specified time
of delay to start generating Ethernet packets. This provides the ability to prevent lost first syllables.

The range for this field is 0 to 5000ms.
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TX Delay Field

The TX Delay field is used to enter the delay of TX audio. When TX Ethernet packets arrive, the PTT relay is closed and TX
audio is delayed for the specified time. This provides the ability to overcome timing issues involving repeater attack time or
trunking (clear to talk) delays.

The range for this field is 0 to 5000ms.

PTT Timeout Field

The PTT Timeout field is used to indicate how long to allow PTT to be active. If a time is entered in the field, PTT times out
after the designated amount of time has lapsed. This feature is useful in cases where the line goes off hook for an indefinite
period of time due to a stuck PTT key.

The range for this field is 0 to /800 sec.

The default is 0.

Squelch Tail Delay Field

The Squelch Tail Delay field is used to enter the amount of time the RX audio is muted after PTT is released. This provides
the ability to overcome squelch tail ping-pong in crosspatch modes by muting the radio RX input after PTT is released.

The range for this field is 0 to 5000ms.

Selcall Min. PTT Field

The Selcall Min. PTT field is used to enter the minimum amount of time serially controlled radios will PTT after receiving a
Selcall, Individual Call, or Group Call from IP dispatch consoles.

The range for this field is /000 to 10,000ms.
NOTE: The Selcall Min. PTT field is displayed only if Local Mode is selected in the Line Type drop down menu and a

compatible serially controlled radio is selected in the Serial Type drop down menu in the Multicast Setup
window.

Bosch Security Systems, Inc. Technical Manual F.01U.218.562  Rev. 04



64 Per Line Setup

IP-224

FUNCTION TONE SETUP

m Line Select: 2 Submit Auto Configuration: &

Home

Ethernet Setup FUNCTION TONE SETUP

Multicast Setup Jump to Entry: J J 1t0 10 ﬂ j ﬂ

Hardware Setup

Sandene Boot Up Frequency: |1 ﬂ
- Clessseup Entry Enable  Rely GO imo(ms) Ouput  Frea Defautt SYStem  Chan
= Delay/Timeout Setup 1 [ hd 'G [o [o o - "\— "\—
- o Consetp 2 & [ NE B [ o S
o] 3 F [ = [E b o o S N
= Signaling Setup 4 2 = ,EI |O |O ‘O - ’17 ,47
= Tone Setup 5 = —Ll ,EI |O |O ‘O - "\— ’5_
Account Management 6 b :lv ,EI |0 |O ‘0 - h— ’5—
- 7 o - = o o o r
Additional Features . - = ,El |0 |O ‘O - ’17 ,87
Save Parameters 9 ~ —Ll IEI |O |O ‘D - ’T— ’9_
System Status 10 ca —Ll ,E |O |O ‘O — h— "H)—

Line Select: J A Submit

FIGURE 11. Function Tone Setup Window - System and Chan

NOTE: 1000 functions tones (extended talk groups) apply to C-Soft version 6.000 and above. The IP-2002 console

supports 100 function tones.The IP-1616 and the C-6200 consoles support the first 16 channels.

Jump To Entry Drop Down Menu

The Jump To Entry drop down menu is used to select up to 1000 function tones (in groups of 10) to view and modify.

To select a group of 10 function tones, do the following:

>  From the Jump To Entry drop down menu, select the group of 10 function tones you want to view.
The selected function tone group appears.

Boot Up Frequency Drop Down Menu
The Boot Up Frequency drop down menu is used to set the function tone frequency of the IP-224 upon boot up.

The range for this field is / to 1000.
The default is /.

Enable Check Box

The Enable check box, if selected, indicates the function tone is active.

NOTE: At least one (1) function tone enable check box must be selected.
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Relay Drop Down Menu

The Relay drop down menu is used to select the relay, if any, that closes immediately upon receipt of the function tone.

Available selections are: no selection, RO1, R02, or BOTH.

Relay Group Drop Down Menu

The Relay Group drop down menu is used to select the relay that is grouped into separate functions. This allows more than
one (1) relay to be activated at any particular time by being in separate groups.

Available selections are / and 2.

Relay Time (ms) Field

The Relay Time (ms) field is used to enter the time the selected relay is activated when the function tone is received.
If the Relay Time field is set to O the selected relay is activated without a timeout.

The range for this field is 0 to 32000ms.

To program the relay(s) to activate on when the function tone is received, do the following:

>  Inthe Relay Time field, enter 0.
To set the duration the relay(s) is activated, do the following:
>  Inthe Relay Time field, enter the amount of time in milliseconds.
Digital Output Field
The Digital Output field is used to enter the digital output value for the function tone.
The range for this field is 0 to 256.

To configure the desired output, do the following:

>  In the Digital Output field, enter the numeric value for the desired DIGO-DIG7 output.

NOTE: See the Value column in “Digital Output Values” on page 123.
H is high (on), L is low (off).

CTCSS Freq Field
The CTCSS Freq field is used to enter the CTCSS tone frequency set for the function tone.

The range for this field is 0 to 64.
If 0 is entered, there is no CTCSS tone frequency set for the function tone.

To configure the desired tone frequency do the following:

> Inthe CTCSS Freq field, enter the desired tone number for the frequency.

NOTE: For more information, see Table 10, “CTCSS Tone Frequencies,” on page 121.

CTCSS Default Check Box

The CTCSS Default check box, if selected, indicates the entry in the CTCSS Freq field is ignored and the last selected value
is used.

Bosch Security Systems, Inc. Technical Manual F.01U.218.562  Rev. 04



66 Per Line Setup 1P-224

System Field

The System field is used to control radios serially connected to the IP-224. When the function tone is changed by the console
operator, along with the Chan field setting, the IP-224 changes the radio to the desired system and channel.

The range for this field is 0 to 999.

NOTE: The System field is displayed only if Local Mode is selected in the Line Type drop down menu, and a serially
controlled radio is selected in the Serial Type drop down menu in the Multicast Setup Window.

Chan Field
The Chan field is used to control radios serially connected to the IP-224. When the function tone is changed by the console
operator, along with the System field setting, the IP-224 changes the radio to the desired system and channel.

The range for this field is 0 to 999.

NOTE: The Chan field is displayed only if Local Mode is selected in the Line Type drop down menu, and a serially
controlled radio is selected in the Serial Type drop down menu in the Multicast Setup Window.

w Line Select: J Submit Auto Configuration: [~

Home

Ethernet Setup FUNCTION TONE SETUP
Multicast Setup Jump to Entry: J J 1to 10 LI j j
Hardware Setup
SR Boot Up Frequency: |1 j
’ Relay Relay CTCSS CTCSS Tone Freq 1 Tone Freq 2
: E'_?E;;;Ztu Entry  Enable Relay Group Time (ms) Freq Default (Hz) (Hz)
= Delay/ Timeout Setup 1 = a7 1|= 0 0 r 1950 0
Fi tion T Setup
. LAM/COR Setp 2 m [ EH [E b k] r = o
= Options Setup 3 = T < =l e o — [1750 o
= Relay Setup
= Signaling Setup 4 Ica - 1= 0 ] - 1650 0
= Tone Setup
5 ¥ = 1= 1] 0 - 1550 0
Account Management 6 =2 :lv ’G g ° = gio0 ©
4 Pl =l =l e 0 ~ 1350 0
Additi | Feat
1tiona eatures 8 ’7 *Ll ’G ’07 ,07 r ,W ’07
Save Parameters 9 = —LI 'E ’0— 'O— — ’W ’0—
System Status 10 = —LI ,E ’0— 'O— O ’W ’0—

Line Select: J A Submit

FIGURE 12. Function Tone Setup Window - Tone Freq 1 and Tone Freq 2

Tone Freq 1(Hz) and Tone Freq 2(Hz) Fields

The Tone Freq 1(Hz) and Tone Freq 2(Hz) fields are used to enter the value associated with each function tone burst. The
standard function tones and their frequencies are shown in Table 9 on page 67.

The range for this field is 0 to 3200Hz.
If the second value is set at zero (0), the second function is not generated.

NOTE: The Tone Freq 1(Hz) and Tone Freq 2 (Hz) fields are displayed only if Tone Mode is selected in the Line Type
drop down menu in the Multicast Setup Window.
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TABLE 9. Standard Function Tone Frequencies

Function Tone Frequency (Hz) Function Tone Frequency (Hz)
Number Number
F1 1950 F9 1150
F2 1850 F10 1050
F3 1750 F11 950
F4 1650 F12 850
F5 1550 F13 750
F6 1450 F14 650
F7 1350 F15 550
F8 1250 Fl16 450
LAM/COR SETUP

The LAM/COR Setup section is used to enable LAM or COR for audio processing. LAM and COR settings can be selected at
the same time, creating an AND function required to generate RX packets to the network.

R ... T =
Line Salect: | 1 2 Submit Auto Configuration:

L4 LAM/COR SETUP

LAM Enable: | COR Enable: |/ COR Active High:
’ LAM Level; 20 dB

¥ LAMTime: 3 sec

= Per Line Setup

® Ling Infg

® Colay/Timgout Sotup

® Fynction Tone Setup
 LAMICOR Setup

™ Qotions Satup

- Rate Fanm

FIGURE 13. LAM/COR Setup Window

LAM Enable Check Box
The LAM Enable check box, if selected, indicates LAM is used to indicate receive audio.

LAM Level Field
The LAM Level field is used to enter the threshold at which the radio/line un-mutes and generates RX packets to the network.

The range for this field is -50 to +10dB.
LAM Time Field

The LAM Time field is used to enter the amount of time the LAM level can drop below the threshold without action from the
IP-224. It allows small gaps in the audio sequence.
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The range for this field is 0 to 60 sec.

COR Enable Check Box

The COR Enable check box, indicates the COR (Carrier Operated Relay) is enabled. If selected, the IP-224 monitors the
COR for line activity in order to generate RX packets to the network.

COR Active High Check Box

The COR Active High check box, if selected, indicates the COR active signal polarity is high. The I/O connection is located
on pin 15 of the DB-37 connector.

OPTIONS SETUP

If an Options field is grayed out or missing, the particular option is not available for the line mode configured.

m Line Select: J Submit

Home

Auto Configuration: [+

Ethernet Setup OPTIONS SETUP

Multicast Setup Freq Update w/ PTT [ Pre-Emphasize TX

-
[ Full Duplex [ PTT Notch Filter
[~ Hi-Pass RX [ Scan List

[ Monitor Enable

Hardware Setup

Gain Setup

Line Info

CTCSS Setup

Delay/ Timeout Setup

Function Tone Setup f s 2 Submit
LAM/COR Setup IneiSEeE J J 4
Options Setup

Relay Setup

Signaling Setup

Tone Setup

Account Management
Additional Features
Save Parameters

System Status

FIGURE 14. Options Setup Window (Local Mode)

NOTE: This Options Setup window only appears when Local Mode is selected in the Line Type drop down menu, and a
Kenwood radio is selected in the Serial Type drop down menu in the Multicast Setup Window.

F1 Last Call Check Box

The F1 Last Call check box, if selected, stores the last received or transmitted iDEN number into the IP-224 Function Tone 1
settings.

NOTE: The F1 Last Call check box is displayed only if Local Mode is selected in the Line Type drop down menu, and
iDEN is selected in the Serial Type drop down menu in the Multicast Setup window.
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Freq Update w/PTT Check Box

The Freq Update w/PTT check box indicates a channel change is forced with each PTT. If cleared, channel changes occur
only when the incoming channel is different than the previous channel.

Full Duplex Check Box

The Full Duplex check box indicates full-duplex audio is supported. If selected, full-duplex (simultaneous TX and RX
transmission) audio is allowed.

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
The Hi-Pass RX check box is used to enable a 300Hz Hi-Pass filter for the RX audio.

Monitor Enable Check Box

The Monitor Enable check box indicates serial monitor commands can be sent to the radio.

Pre-Emphasize TX Check Box
The Pre-Emphasize TX check box is used to enable a 6dB octave pre-emphasis filter for the TX audio.

PTT Notch Filter Check Box

The PTT Notch Filter check box indicates the PTT notch filter is enabled. When selected, the PTT frequency is filtered from
the RX audio.

Scan List Check Box

The Scan List check box, if selected, indicates C-Soft's scan list is synchronized with the radio's scan list.
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Auto Configuration: [~

Home
Ethernet Setup OPTIONS SETUP
WAy [~ Cross Mute ¥ Monitor Enable
Hardware Setup [ Freq Update w/ PTT [" Parallel Tone Console
¥ Full Duplex [¥" PTT Notch Filter
Gain Setup [~ Hi-Pass RX I~ Supervisor
Line Info

CTCSS Setup

Delay/ Timeout Setup

Function Tone Setup Line Select: J ﬂ Submit
LAM/COR Setup
Options Setup
Relay Setup
Signaling Setup
Tone Setup

i

Account Management
Additional Features
Save Parameters

System Status

FIGURE 15. Options Setup Window - (Tone Mode)

NOTE: This Options Setup window only appears when Tone Mode is selected in the Line Type drop down menu in the
Multicast Setup Window.

Cross Mute Check Box

The Cross Mute check box indicates the cross mute I/O pin (DIGO, pin 11 of the DB-37 connector) is enabled. If selected,
parallel console cross mute control is enabled. Cross mute is used to mute parallel consoles during transmission.

Freq Update w/PTT Check Box

The Freq Update w/PTT check box indicates a channel change is forced with each PTT. If cleared, channel changes occur
only when the incoming channel is different than the previous channel.

Full Duplex Check Box

The Full Duplex check box indicates full-duplex audio is supported. If selected, full-duplex (simultaneous TX and RX
transmission) audio is allowed.

Hi-Pass RX Check Box
The Hi-Pass RX check box is used to enable a 300Hz Hi-Pass filter for the RX audio.

Monitor Enable Check Box

The Monitor Enable check box indicates monitor function tone generation is allowed.

Parallel Tone Console Check Box
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The Parallel Tone Console check box, if selected, indicates a parallel console is being used. This allows audio from a parallel
console to be sent to the network as TX packets.

PTT Notch Filter Check Box
The PTT Notch Filter check box indicates the PTT notch filter is enabled. When selected, the PTT frequency is filtered from

RX audio.

Supervisor Check Box

The Supervisor check box indicates the Supervisory I/O pin (DIG1, pin 30 of the DB-37 connector) is enabled. If selected,
parallel console supervisory control is enabled and control of the radio can be seized from other consoles.

RELAY SETUP

REETR

Home

Ethernet Setup
Multicast Setup
Hardware Setup

Gain Setup

Line Info

CTCSS Setup

Delay/ Timeout Setup
Function Tone Setup
LAM/COR Setup
Options Setup

Relay Setup

Signaling Setup

Tone Setup

Line Select: J Submit

RELAY SETUP

Auto Configuration: [

Common To Ground:

[ Monitor ¥ PTT R [T R2

Monitor Relay:
@ Reset with PTT

" Timed [0 ms

" On except PTT

PTT Relay:

@® PTT relay only C PTT+R1 T PTT+R2 C PTT + BOTH

Line Select: j J Submit

FIGURE 16. Relay Setup Window

Common to Ground Check Boxes

The Common to Ground check boxes, if selected, indicate the common connection of the Form C relay contact is connected

to ground.

Controlled relays:

e  Monitor
e PIT

e RI

e R2
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Monitor Relay Radio Buttons
The Monitor Relay radio buttons identify the relay operation under specified [P-224 operating conditions.

Available selections for this field are:

Reset with PTT - The monitor relay is activated from the time the monitor command is received until the next PTT
operation.
On except PTT - The monitor relay is activated at all times except when PTT is active, whether the monitor

command is received or not.

Timed - The monitor relay is activated when the monitor command is received for the amount of time
entered in the Timed ms field.

The range for this field is 0 to 32,000ms.

PTT Relay Radio Buttons
The PTT Relay radio buttons identify which relays are active with PTT.

Available selections for this field are:

PTT relay only - Only the PTT relay is closed

PTT+RI - The PTT relay and relay R1 is closed

PTT+R2 - The PTT relay and relay R2 is closed

PTT + BOTH - The PTT relay and both relays R1 and R2 are closed
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SIGNALING SETUP

Home
Ethernet Setup SIGNALING SETUP
Multicast Setup Fleetsync Decode: [ ] MDC Decode: = ANI Suffix:
Hardware Setup Fleetsync Encode: [ ] MDC Encode: =1
. MSK Tone Delay: 1000 ms MSK Tone Gain: 0 dB
Gain Setup
Emerg. Status 1: Emerg. Status 2:

= Line Info
m CTCSS Setup

® Delay/Timeout Setup Line Select: 1 2 Submit

= Function Tone Setup

= L AM/COR Setup
m Options Setup
m Relay Setup

m Signaling Setup

B Tone Setup

Account Management
Additional Features
Save Parameters

System Status

FIGURE 17. Signaling Setup Window

IMPORTANT: The FleetSync and MDC-1200 features in this section are optional IP-224 accessories. The Access code
must be entered on “Additional Features” on page 81 to enable the features.

FleetSync Decode Check Box

The FleetSync Decode check box is used to enable FleetSync Over-the-Air decode. All inbound FleetSync messages are
decoded by the IP-224 instead of the radio.

FleetSync Encode Check Box

The FleetSync Encode check box is used to enable FleetSync Over-the-Air encode. All outbound FleetSync messages are
generated by the IP-224 instead of the radio.

MDC Decode Check Box

The MDC Decode check box is used to enable MDC-1200 Over-the-Air decode. All inbound MDC-1200 messages are
decoded by the IP-224 instead of the radio.

MDC Encode Check Box

The MDC Encode check box is used to enable MDC-1200 Over-the-Air encode. All outbound MDC-1200 messages are
generated by the IP-224 instead of the radio. Motorola encode features supported by the IP-224 include PTT ID, call alert,
select call, radio check, remote monitor, and radio disable/enable.
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MSK Tone Delay Field

The MSK Tone Delay field is used to enter the delay of MDC-1200 or FleetSync MSK signals. When Ethernet MSK
signaling

packets arrive, the PTT relay is closed and the MSK signal is delayed for the specified time.

This provides the ability to overcome timing issues involving repeater attack times or other system delays.

The range for this field is 0 to 710,000ms.
Default is 1000ms.

MSK Tone Gain Field
The MSK Tone Gain ficld is used to enter the gain of MDC-1200 or FleetSync MSK signals.

The range for this field is -60 to +70dB.
The default is 0 dB.

Emerg. Status 1 Field

The Emerg. Status 1 field is used to enter a status number to trigger an emergency call in IP dispatch consoles.

Emerg. Status 2 Field

The Emerg. Status 2 field is used to enter a status number to trigger an emergency call in IP dispatch consoles.

TONE SETUP

The Tone Setup section identifies standard tone parameters. The IP-224 is capable of generating the standard tone sequences
required to control a radio with a tone termination panel.

TELEX IP-224 _
_ Line Select: Submit Auto Configuration: [~

Home

Ethernet Setup TONE SETUP

M oub PTT/Notch Freq: 21}'5j Hz Monitor Frequency: 2050 Hz

Hardware Setup Guard Tone Duration: (130 ms Guard Tone Magnitude |10 dB
Gain Setup FTone Duration: 40 ms FTone Magnitude: 0 dB
Hold Tone Hangtime: (200 ms Hold Tone Magnitude: |-20 dB

Line Info

CTCSS Setup
Delay/Timeout Setup
Function Tone Setup

LAM/COR Setup .
Options Setup Line Select: 2 Submit
Relay Setup

Signaling Setup

Tone Setup

Account Management

FIGURE 18. Tone Setup Window
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PTT/Notch Freq Drop Down Menu

The PTT/Notch Freq drop down menu is used to select the frequency the IP-224 generates for guard/hold tones, detects for
guard/hold tones, and the center frequency for the notch filter.

Available selections for this field are 2100, 2175, 2300, 2325, 2400, 2600, 2800, 2850, 2970 and 3200H:z.
The default is 2/75Hz.

Monitor Frequency Field

The Monitor Frequency field is used to enter the value of the function tone generated when the MON button on the console is
pressed.

The range for this field is 0 to 3200H:z.
The default is 2050Hz.

NOTE: This selection appears in Tone Mode.

Guard Tone Duration Field

The Guard Tone Duration field is used to enter the amount of time the IP-224 generates the guard tone and detects for the
guard tone.

The range for this field is 0 to 999ms.
The default is 730ms.

NOTE: This selection appears in Tone Mode.

Guard Tone Magnitude Field
The Guard Tone Magnitude field is used to enter the level the IP-224 generates the guard tone.

The range for this field is -60 to 12dB.
The default is 0db.

NOTE: This selection appears in Tone Mode.

FTone Duration Field

The FTone Duration field is used to enter the duration the [P-224 generates the function tone and detects for the function tone.
When dual function tones are set, both tones are set to this duration.

The range for this field is 0 to 999ms.
The default is 40ms.

NOTE: This selection appears in Tone Mode.

FTone Magnitude Field
The FTone Magnitude field is used to enter the level the IP-224 generates the function tone.

The range for this field is -60 to /2dB.
The default is 0 dB.

NOTE: This selection appears in Tone Mode.
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Hold Tone Hang Time Field

The Hold Tone Hang Time field is used to enter the amount of time the IP-224 hold tone continues after the release of the
PTT button. Pressing the PTT button again during this hang time continues the transmission without sending the guard and
function tones again.

The range for this field is 0 to 999ms.
The default is 200ms.

NOTE: This selection appears in Tone Mode.

Hold Tone Magnitude Field
The Hold Tone Magnitude field is used to enter the level the IP-224 generates the hold tone.

The range for this field is -60 to 12dB.
The default is -20dB.

NOTE: This selection appears in Tone Mode.

Submit Button
The Submit button is used to temporarily save changes to the IP-224.

To permanently save changes, do the following:
1. Click the Submit button.
The changes are sent to the IP-224 for temporary storage.

2. From the left navigation, select Save Parameters.
The Save Parameters window appears.

3. Click the Save Parameters button.
Changes are now permanently saved to the IP-224 console.
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Account Management

Account Management Window

The Account Management window, shown in Figure 19, is used to change the Administrator’s password. The IP-224 system
parameters may also be reset to factory default settings from this page.

Use the navigation pane on the left to open the following windows:
® (Change Password

®  System Parameters

Change Password

Access to the IP-224 web setup browser is protected either by a default password or user-defined password. The user defined
password may be set or changed at any time. Changing the password requires the user to identically enter a password (4-16
characters) in the New Password and Confirm Password fields. If the two (2) passwords entered are the same, the password is
saved to memory.

CHANGE PASSWORD
i Username: a0
Password:
MNew Password:
Confirm Password:
; Submit :
SYSTEM PARAMETERS
8 (hange Pastvard
Restore Factory Defaults Confirmation Code: tdzrw3k
® System Parameters
Enter Restore Coce: Restone

FIGURE 19. IP-224 Account Management Window
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To create a password for the administrator’s user name, do the following:

IMPORTANT: Make note of the new password before adding or changing a password.

1. From the left navigation, select Account Management.
The Account Management window appears.

In the Password field, enter the current password.
In the New Password field, enter a password (4-16 characters).
In the Confirm Password field, enter the same password assigned in the previous step.

Click the Submit button.
The entries currently displayed on the window are sent to the IP-224 for storage.

o DN

6. From the left navigation, select Save Parameters.
The Save Parameters window appears.

7. Click the Save Parameters button.
Changes are now permanently saved to the IP-224 console.

System Parameters

If required, all of the IP-224 system parameters may be reset to factory defaults. A restore code must be entered to reset the
parameters. The restore code is displayed in red in the System Parameters section as shown in Figure 19.

To reset the system parameters, do the following:

1. In the Enter Restore Code field, From the left navigation, select enter the Restore Factory Defaults Confirmation
Code.

2. Click Restore.
e [fan error occurred in the Restore Code entry, the error message shown in Figure 20 appears.
e [fthe Restore code was entered correctly, the SUCCESS message shown in Figure 21 appears.

3. From the left navigation, select Save Parameters.
The Save Parameters window appears.

4. Click Save Parameters.
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CAUTION: All user data (for example, IP Address, password, etc.) is reset back to the factory default except the
additional features (MDC1200, FleetSync, EF Johnson, iDEN, etc.)

TeE221
& ERROR: There was an error whils tyring to reset system parameters,
» Home
CHANGE PASSWORD
. srnet Setup

Username: =0min

Password:
¢ Hard Fi stup
New Passwoard:
- Confirm Password:
» Per Line Setup Zubmit
® Chenge Psssword
SYSTEM PARAMETERS
LT Param:
Restore Factory Defaults Confirmation Code: t4zrw3k
v Addmional Features
Enter Restore Code:
b System 5
FIGURE 20. Account Management Window - Restore Code Error
“TELEXIP-224 q
g D SUCCESS: System parameters have bean successhully reset.
v Ethernet Setup CHANGE PASSWORD
i . Usermame: =cmon
¥ Hardware Setup p'sg rﬂfdl
¢ Gain Sctug New Password:
v Per Line Setup Confirm Password:
- " — | Submit |
® (hange Pazzword
e R SYSTEM PARAMETERS
. Restore Factory Defaults Confirmation Code: t4zrwik
 soeprance vt Cose(Fesn )

FIGURE 21. Account Management Window - Restore Code Success
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Additional Features

Additional Features Window

The Additional Features window, shown in Figure 22, displays the special operational software enabled in the IP-224. Each
additional feature is enabled by entering a separately purchased option code. Refer to the respective technical manuals for set
up information.

ACCESS ADDITIONAL FEATURES

Home

Ethernet Setup ——

Multicast Setup

e Sy Feature Name Number Of Lines Allowed

(Gain Setup EFJohnson Radio 2
FleetSync Decode 2

Per Line Setup FleetSync Encode 2

Account Management iDEN Radio 0
MDC1200 Decode 2
MDC1200 Encode 2

—— MOTOTRBO Interface 1
NXDN Interface 0

System Status P25 Interface 0
Sprint Direct Connect 2
TETRA Interface 0

FIGURE 22. Additional Features Window

These fields are automatically populated and cannot be modified.
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Save Parameters

Save Parameters

The Save Parameters window is used to save the current configuration to the IP-224. It is also used to reset the IP-224 device.

k

_ Save Paramelers | ResetlP-224

FIGURE 23. Save Parameters Window
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Save Parameters Button

The Save Parameters button is used to save any changes submitted to the IP-224 for storage into permanent memory.

To save changes to permanent memory, do the following:
1. From the left navigation, select Save Parameters.
The Save Parameters window appears.

2. Click the Save Parameters button.
Changes are now permanently saved to the IP-224 console.

NOTE: Clicking Submit saves changes in temporary memory only. The configuration values do not take affect until
Save Parameters is clicked.

Reset IP-224 Button
The Reset IP-224 button is used to perform a full reset of the IP-224. This is the software equivalent of a power down reset.

To reset the IP-224, do the following:

1. From the left navigation, select Save Parameters.
The Save Parameters window appears.

2. Click Reset IP-224.

The IP-224 web page displays the count down clock until the unit fully reboots. The web page home screen appears
after the completion of reset.
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System Status

System Status Window

The System Status window, shown in Figure 24, is used to view the I[P-224’s current active Ethernet port and audio levels in
real time, such as Handset Input, CTCSS Input, RX Input, TX IP Input, and TX Monitor Input.

» Home

» Ethernet Setup

b Multicast Setup

» Hardware Setup

» Gain Setup

» Per Line Setup

» Account Management
» Additional Features

» Save Parameters

v System Status

ETHERNET PORT STATUS

Current Active Port: Primary

LEVEL STATUS

Level Name

Handset Input: -50 dB

Level Name Line 1 Line 2
CTCSS Input: -50 dB -50 dB
RX Input: -50 dB -50 dB
TXIP Input: -50 dB -50 dB
TX Monitor Input: -50 dB -50 dB

FIGURE 24. System Status Window
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CHAPTER 14

Operation

IP-224 Front Panel

The IP-224 front panel uses an LCD (Liquid Crystal Display) display to provide the user with basic IP-224 information and
menu options. The front panel softkeys are used to navigate through the menus and make quick changes to a few basic
parameters. Front panel LEDs indicate when the IP-224 is generating IP Packets (TX) and if a network connection is
established (LINK).

Front Panel Display

NOTE: Take care not to damage the display:

® (Clean with soft cloth using ethyl alcohol or isopropyl alcohol. Do not use solvents such as ketone, or
aromatics.

® Do not operate or store in direct exposure to sunlight.

Front Panel Softkeys

The Front Panel softkeys are used to access and navigate through the programming menus.

MENU Softkey

The MENU softkey is used to access the MAIN menu. The MENU softkey is also used to navigate through the lower level

menus and used to select menu options. Once the softkey is pressed, the Main menu appears. For more information, see
“MAIN Menu” on page 88.

IC Softkey

The IC softkey is used to return to previous menu level.
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Arrow Up Softkey

5 . .
The Arrow Up i softkey is used to navigate the IP-224 menus by moving the selection up the menu.

Arrow Down Softkey

The Arrow Down & softkey is used to navigate the [P-224 menus by moving the selection down the menu.

Positioning the "= arrow next to the desired selection allows the user to proceed to the next menu level by pressing the
MENU softkey again.

MAIN Menu

The MAIN menu, shown in Figure 25, is used select various system levels to control or monitor, gains to set, view or set
network parameters, and switch on/off tones for system alignment.
Auvailable selections for the Main Menu include:

e  Systems Utilities

®  Network Settings

®  Input VU Meters

®  Gain Adjustments

MAIN MENU:
System Utilities+
(x) 4+ Network Settings

FIGURE 25. Main Menu Screen
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Main Menu Structure

MAIN MENU
SYSTEM UTILITIES

View Unit Info
Display Contrast
Reboot [P-224

NETWORK SETTINGS
Auto Failover
Primary Port
Secondary Port
Set Active Port

INPUT VU METERS
RX Inputs
CTCSS Inputs
TX IP Inputs
TX Monitor Inputs
Handset Mic

GAIN ADJUSTMENTS
TX Outputs
RX Inputs
TX IP Inputs
TX Monitor Inputs
CTCSS Inputs
CTCSS Outputs
Recorder Outputs
Handset

System Utilities Menu

The System Utilities menu is used to view unit info, display contrast, and reboot the IP-224.

View Unit Info Menu

The View Unit Info menu, shown in Figure 26, is used to display the unit’s information, including network parameters, serial
number, hardware version, and software version.

Telex IP-224:

IP Addr: 172.19.108.11
Subnet.: 233.233.08.8
MAC ID:@@:8B: /C:7/9:08: 77

FIGURE 26. View Unit Info Menu Screen
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To display View Unit Info, do the following:

1.

From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select System Utilities.
3. Press the MENU softkey.
The System Utilities menu appears.
4. Using the arrow softkey, select View Unit Info.
5. Press MENU softkey.
The View Unit Information appears in the display.
Display Contrast Menu

The Display Contrast menu, shown in Figure 27, is used to set up the contrast level of the main display in front of the unit.

() __ DISPLAY CONTRAST:
&

Setting: 7 |

FIGURE 27. Display Contrast Menu Screen

To adjust the Contrast Level, do the following:

1.

From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select System Utilities.
3. Press the MENU softkey.
The System Utilities menu appears.
4. Using the arrow softkeys, select Display Contrast.
5. Press the MENU softkey.
The Display Contrast menu appears.
6. Using the arrow softkeys, select the desired contrast level.
7. Press the MENU softkey to save the new contrast level.
8. Press the IC softkey to return to the previous menu.
Reboot IP-224 Menu

The Reboot IP-224 menu, shown in Figure 28, is used to reset the unit.

» REBOOT IP-224:

Reboot the IP-2247

FIGURE 28. Reboot IP-224 Menu Screen
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To reset the unit, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select System Utilities.

3. Press the MENU softkey.
The System Utilities menu appears.

4. Using the arrow softkeys, select Reboot IP-224.

5. Press the MENU softkey.
The Reboot IP-224 menu appears.

6. Press the MENU softkey.
The unit begins rebooting.

Network Settings Menu

The Network Settings menu is used to view and set the [P-224’s network parameters.

Available Selections include:

®  Auto Failover
®  Primary Port
e  Secondary Port
e  Set Active Port

Auto Failover Check Box

The Auto Failover Enabled check box if selected, enables the IP-224 to monitor the link status on the Primary Ethernet port.
The IP-224 verifies the link status once per second. If the Primary Ethernet port link is lost, the [P-224 switches to the
Secondary Ethernet port.

The IP-224 continues to use the Secondary Port until the link on the port is lost, the port selection is changed or the IP-224 is
rebooted. The Auto Failover can also be changed via the IP-224 front panel display. For more information, see “Auto Failover

Enabled Check Box” on page 42.

NOTE: When Auto Failover is enabled the IP-224 selects the Primary Port at power up.

NETWORK SETTINGS:

Auto Failover: O«
(%) + Primary Port

FIGURE 29. Auto Failover Menu Screen

To enable Auto Failover for the unit, do the following:
1. From the home state, press the MENU softkey.
The Main menu appears.
2. Using the arrow softkeys, select Network Settings.
3. Press the MENU softkey.
The Network Settings menu appears.

4. Press the MENU softkey and select Auto Failover option check box.
The updating message appears and the display returns to the Network Settings menu.
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Primary Port Menu

The Primary Port menu, shown in Figure 30, is used to enable DHCP, display or set the unit’s IP Address, Subnet Mask, or
Gateway for the PRIM Ethernet port on the IP-224.

. NETWORK SETTINGS:
Primary Port+
(X)+__Secondary Port

FIGURE 30. Primary Port Menu Screen

Secondary Port Menu

The Secondary Port menu, shown in Figure 31, is used to enable DHCP, display or set the unit’s IP Address, Subnet Mask, or
Gateway for the SECOND Ethernet port on the [P-224.

. NETWORK SETTINGS:

Primary Port
(X)+__Secondary Port«

FIGURE 31. Secondary Port Menu Screen

DHCP Check Box

The DHCP (Dynamic Host Configuration Protocol) menu, shown in Figure 32, allows the IP-224 to acquire I[P Addresses and
other network configuration settings automatically when connected to a network.

By default DHCP check box is not selected.

NOTE: The network must allow DHCP service before the IP-224 can get the network parameters. Radio Dispatch does
not recommend operating with DHCP enabled. Operating with DHCP enabled may cause the base IP Address to
change unexpectedly, making changes to the software setup more difficult.

PRIMARY PORT:

DHCP: C1¢
()4 IP Address

FIGURE 32. DHCP Menu Screen

To enable DHCP for the unit, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Network Settings.

3. Press the MENU softkey.
The Network Settings menu appears.

Bosch Security Systems, Inc. Technical Manual F.01U.218.562  Rev. 04



1P-224 Operation 93

4. Using the arrow softkeys, select Primary Port.
OR
Using the arrow softkeys, select Secondary Port.

5. Press the MENU softkey.

6. Press the MENU softkey and select DHCP option check box.
The updating message appears and the display returns to the Primary Port or Secondary Port menu.

7. Press the IC softkey to return to the previous menu.

To validate the new network setting, do the following:
1. Using the arrow softkeys, select IP Address.

2. Press the MENU softkey.
The IP address of the unit appears.

3. Press the IC softkey to return to the previous menu.

Set IP Address Menu

The Set IP Address menu, shown in Figure 33, is used to display or set the unit’s IP Address.

SET IP ADDRESS:
172]. 19. 100.11

FIGURE 33. Set IP Address Menu Screen

To set the IP Address, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Network Settings.

3. Press the MENU softkey.
The Network Settings menu appears.

4. Using the arrow softkeys, select Primary Port.
OR
Using the arrow softkeys, select Secondary Port.

5. Press the MENU softkey.
The Primary Port menu appears.
OR
The Secondary Port menu appears.

NOTE: Verify the DHCP check box is not selected.

6. Using the arrow softkeys, select IP Address.

7. Press the MENU softkey.
The Set IP Address menu appears. The first IP Address quad is active.

8. Press the MENU softkey to move the quad selection, as needed.

9. Press and hold the arrow softkeys to increment the quad number at a rapid rate.
OR
Press the arrow softkeys to increment the quad number, up or down, by a value of one (1).

10. Repeat steps 8 and 9 until the IP Address is complete.

11. Press the IC softkey to return to the previous menu.
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Set Subnet Mask Menu

The Subnet Mask menu, shown in Figure 34, is used to display or set the unit’s Subnet Mask Address. The Subnet Mask is
used to distinguish local addresses from addresses requiring the use of a gateway to reach other networks. Contact your

Network Administrator to obtain the proper value for this field.

SET SUBNET MASK:

255.255.0.0

FIGURE 34. Set Subnet Mask Menu Screen

To set the Subnet Mask, do the following:

1.

10.
1.

Bosch Security Systems, Inc.

From the home state, press the MENU softkey.
The Main menu appears.

Using the arrow softkeys, select Network Settings.
Press the MENU softkey.

The Network Settings menu appears.

Using the arrow softkeys, select Primary Port.
OR
Using the arrow softkeys, select Secondary Port.

Press the MENU softkey.

The Primary Port menu appears.
OR

The Secondary Port menu appears.

NOTE: Verify the DHCP check box is not selected.

Using the arrow softkeys, select Subnet Mask.
Press the MENU softkey.

The Set Subnet Mask menu appears. The first Subnet Mask quad is active.
Press the MENU softkey to move the quad selection, as needed.

Press and hold the arrow softkeys to increment the quad number at a rapid rate.

OR

Press the arrow softkeys to increment the quad number, up or down, by a value of one (1).
Repeat steps 5 and 6 until the Subnet mask settings are complete.

Press the IC softkey to return to the previous menu.
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Set Gateway Address Menu

The Gateway Address menu, shown in Figure 35, is used to display or set the unit’s gateway address. The gateway address is
used to connect to another network.

SET GATEWAY:
[192].168.1.1
92].168

FIGURE 35. Set Gateway Menu Screen

To set the Gateway Address, do the following:
1.  From the home state, press the MENU softkey.
The Main menu appears.
2. Using the arrow softkeys, select Network Settings.

3. Press the MENU softkey.
The Network Settings menu appears.

4. Using the arrow softkeys, select Primary Port.
OR
Using the arrow softkeys, select Secondary Port.

5. Press the MENU softkey.
The Primary Port menu appears.
OR
The Secondary Port menu appears.

NOTE: Verify the DHCP check box is not selected.

6. Using the arrow softkeys, select Gateway.

7. Press the MENU softkey.
The Set Gateway menu appears. The first gateway quad is active.

8. Press the MENU softkey to move the quad selection, as needed.

9. Press and hold the arrow softkeys to increment the quad number at a rapid rate.
OR
Press the arrow softkeys to increment the quad number, up or down, by a value of one (1).

10. Repeat steps 5 and 6 until the gateway settings are complete.

11. Press the IC softkey to return to the previous menu.
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Set Active Port Menu

The Set Active Port menu, shown in Figure 35, is used to manually select the active Ethernet port on the IP-224. The active
port can be changed regardless of the Auto Failover Enabled setting (for debug/setup purposes). The active Ethernet port can
also be changed via the IP-224 web application. For more information, see “Set Active Port Radio Button” on page 42.

Available selections are:

® Primary —  Select Primary to set the PRIM Ethernet port on the IP-224 as the active port (Default).
e Secondary — Select Secondary to set the SECOND Ethernet port on the IP-224 as the active port.

ACTIVE PORT:
Primary E¢
Secondary [

FIGURE 36. Set Active Port Menu Screen

To change the Active Port, do the following:
1. From the home state, press the MENU softkey.
The Main menu appears.
2. Using the arrow softkeys, select Network Settings.

3. Press the MENU softkey.
The Network Settings menu appears.

4. Using the arrow softkeys, select Set Active Port.
The Active Port menu appears.

5. Using the arrow softkeys, select the Secondary check box.

NOTE: By default the Primary check box is selected.

6. Press the MENU softkey.
The updating message appears and the display returns to the Active Port menu.

7. Press the IC softkey to return to the previous menu.
The Active Port menu appears.

8. Press the IC softkey to return to the previous menu.

Input VU Meters Menu

The Input VU Meters menu is used to display and monitor various input audio levels. When the VU meter appears on the
display and audio is being received, the total volume is represented graphically and the value is given in dB.

Auvailable selections include:
o  RX Inputs
e CTCSS Inputs
o TXIP Inputs
o TX Monitor Inputs
®  Handset Mic
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RX Input Levels Menu

The RX Input Levels menu, shown in Figure 37, is used to monitor the IP-224’s received audio level.

R& INPUT LEVELS:

#1: -568dB
(X #21 =

FIGURE 37. RX Input Levels Menu Screen

To monitor the RX Inputs Levels, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Input VU Meters.
Press the MENU softkey.

Using the arrow softkeys, select RX Inputs.

4. Press the MENU softkey.
The RX Input Levels menu appears. The VU meters for Line 1 and Line 2 appear.

5. Press the IC softkey to return to the previous menu.
The Input VU Meters menu appears.

6. Press the IC softkey to return to the previous menu.

CTCSS Input Levels Menu
The CTCSS Input Levels menu, shown in Figure 38, is used to monitor the CTCSS audio level.

CTCSS INPUT LEVELS:
$11 T
X #2: T

FIGURE 38. CTCSS Input Levels Menu Screen

To monitor the CTCSS Input Levels, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Input VU Meters.

3. Press the MENU softkey.
The Input VU Meters menu appears.

4. Using the arrow softkeys, select CTCSS Inputs.

5. Press the MENU softkey.
The CTCSS Input Levels menu appears. The VU meters for Line 1 and Line 2 appear.

6. Press the IC softkey to return to the previous menu.
The Input VU Meters menu appears.

7. Press the IC softkey to return to the previous menu.
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TX IP Input Levels Menu

The TX IP Input Levels menu, shown in Figure 39, is used to monitor the TX Multicast audio level from IP dispatch consoles.

TX IP INPUT LEVELS:
#1:1 — -50d8
#2:0 — -50dB

FIGURE 39. TX IP Input Levels Menu Screen

To monitor the TX IP Input Levels, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Input VU Meters.

3. Press the MENU softkey.
The Input VU Meters menu appears.

4. Using the arrow softkeys, select TX IP Inputs.

Press the MENU softkey.
The TX IP Inputs Levels menu appears. The VU meters for Line 1 and Line 2 appear.

6. Press the IC softkey to return to the previous menu.
The Input VU Meters menu appears.

7. Press the IC softkey to return to the previous menu.

TX Monitor Input Levels Menu

The TX Monitor Input Levels menu, shown in Figure 40, is used to monitor the TX Monitor audio level.

TX MOM INPUT LEVELS:
10 — 15808
(X #2: )-5008

FIGURE 40. TX Mon Input Levels Menu Screen

To monitor the TX Monitor Input Levels, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Input VU Meters.

3. Press the MENU softkey.
The Input VU Meters menu appears.

4. Using the arrow softkeys, select TX Monitor Inputs.

Press the MENU softkey.
The TX Mon Input Levels menu appears. The VU meters indicate the current TX monitor levels on both lines.

6. Press the IC softkey to return to the previous menu.
The Input VU Meters menu appears.

7. Press the IC softkey to return to the previous menu.
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Handset Mic Input Level Menu

The Handset Mic Input Level menu, shown in Figure 41, is used to monitor the current microphone input level from the
handset.

HANDSET MIC LEVEL:
#1i —_1-o@dB

&

FIGURE 41. Handset Mic Level Menu Screen

To monitor the Handset Mic Input Level, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Input VU Meters.

3. Press the MENU softkey.
The Input VU Meters menu appears.

4. Using the arrow softkeys, select Handset Mic.

Press the MENU softkey.
The Handset Mic Level menu appears. The VU meters indicate the current microphone input from the handset.

6. Press the IC softkey to return to the previous menu.
The Input VU Meters menu appears.

7. Press the IC softkey to return to the previous menu.

Gain Adjustment Menu

The Gain Adjustment menu is used to view and set the [P-224’s gain settings.

Available selections include:

®  TX Outputs

®  RX Inputs

o TXIP Inputs

®  TX Monitor Inputs
e (CTCSS Inputs

o  CTCSS Outputs

®  Recorder Outputs
®  Handset
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TX Outputs Gain Menu

The TX Outputs menu, shown in Figure 42, is used to display or set the unit’s TX Output gain settings.

TX OUTPUT GRINS:

Line #1(dB): +8.0%<
(94 Tone:D  PTT:C]

FIGURE 42. TX Output Gains Menu Screen

To set the TX Output Gains, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Gain Adjustments.

3. Press the MENU softkey.
The Gain Adjustments menu appears.

4. Using the arrow softkeys, select TX Output.

Press the MENU softkey.
The TX Output Gains menu appears.

6. Using the arrow softkeys, scroll to the Output Gain you want to modify.
The available selections for this menu are:

e Level [Line #1/2(dB)] - Adjusting the numeric value adjusts the TX Output gain for the selected line.
To adjust the gain setting, do the following:

a. Using the arrow softkeys, position the " indicator next to the value to be adjusted.

b. Press the MENU softkey to enter gain adjustment mode.
A rectangular box appears around the gain value.

c. Using the arrow softkeys, adjust the gain settings to the desired value.
Changes in gain value take effect immediately.

d. Press the MENU softkey to save changes and exit the gain adjustment mode.
OR

e. Press the IC softkey to discard changes and exit the gain adjustment mode.

e Tone - When the box is selected, the IP-224 generates an alignment tone at the TX+/- output pins.
To select/clear the Tone Enable box, do the following:

wlese
a. Using the arrow softkeys, position the " indicator next to the desired option.
b. Press the MENU softkey to select or clear the check box.

e PTT - When the box is selected, the [P-224 energizes the PTT relay for the selected line.
Alternatively, a handset plugged into the HANDSET port on the front of the unit can be used to assert PTT.
To select/clear the PTT Enable box, do the following:

a. Using the arrow softkeys, position the'!:- indicator next to the desired option.
b. Press the MENU softkey to select or clear the check box.
7.  When the gain adjustment is complete, press the IC softkey to return to the previous menu.
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RX Inputs Gains Menu

The RX Input Gains menu, shown in Figure 43, is used to display or set the unit’s RX Input gain settings.

(34 4 U 1-5@dD

Ex IMPUT GHIMS:
Line #1(dB): +B8.8+

FIGURE 43. RX Input Gains Menu Screen

NOTE:

It is recommended to DISABLE the RX AGC (via the unit’s webpage settings) while adjusting the RX
Input gain.

To set the RX Input Gain, do the following:

1.

7.

From the home state, press the MENU softkey.
The Main menu appears.

Using the arrow softkeys, select Gain Adjustments.

Press the MENU softkey.
The Gain Adjustments menu appears.

Using the arrow softkeys, select RX Inputs.

Press the MENU softkey.
The RX Input Gains menu appears.

Using the arrow softkeys, scroll to the Input Gain you want to modify.
An on-screen VU Meter displays the RX audio level for the selected line.

e Level [Line #1/2(dB)] - Adjusting the numeric value adjusts the RX Input gain for the selected line.
To adjust the gain setting, do the following:

a. Using the arrow softkeys, position the ™ indicator next to the value to be adjusted.

b. Press the MENU softkey to enter gain adjustment mode.
A rectangular box appears around the gain value.

c. Using the arrow softkeys, adjust the gain settings to the desired value.
Changes in gain value take effect immediately.

d. Press the MENU softkey to save changes and exit the gain adjustment mode.
OR
Press the IC softkey to discard changes and exit the gain adjustment mode.

When the gain adjustment is complete, press the IC softkey to return to the previous menu.
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TX IP Input Menu

The TX IP Input Gains menu, shown in Figure 44, is used to display or set the unit’s TX IP Input Gains settings.

TX IP INPUT GAINS:

Line #1(dB):+0.0 ¢
+VU: [ - -50dB

FIGURE 44. TX IP Input Gains Menu Screen

To set the TX IP Input Gains, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Gain Adjustments.

3. Press the MENU softkey.
The Gain Adjustment menu appears.

4. Using the arrow softkeys, select TX IP Inputs.

5. Press the MENU softkey.
The TX IP Input Gains menu appears.

6. Using the arrow softkeys, scroll to the Input Gain you want to modify.
An on-screen VU Meter displays the TX IP audio level for the selected line.
The available selections for this menu are:

e Level [Line #1/2(dB)] - Adjusting the numeric value adjusts the TX IP Input gain for the selected line.
To adjust the gain setting, do the following:

a. Using the arrow softkeys, position the ® indicator next to the value to be adjusted.

b. Press the MENU softkey to enter gain adjustment mode.
A rectangular box appears around the gain value.

c. Using the arrow softkeys, adjust the gain settings to the desired value
Changes in gain value take effect immediately.

d. Press the MENU softkey to save changes and exit the gain adjustment mode.
OR
Press the IC softkey to discard changes and exit the gain adjustment mode.

7.  When the gain adjustment is complete, press the IC softkey to return to the previous menu.
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TX Monitor Input Gains Menu

The TX Monitor Inputs menu, shown in Figure 45, is used to display or set the unit’s TX Monitor Input Gains settings.

TA MON INPUT GRIMS:

Line #1¢dB): +8.8«
(<) 4 YUz | 1 -58dB

FIGURE 45. TX Monitor Input Gains Menu Screen

NOTE: It is recommended to DISABLE the RX AGC (via the unit’s webpage settings) while adjusting the TX Monitor
Input Gains.

To set the TX Monitor Input Gains, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Gain Adjustments.

3. Press the MENU softkey.
The Gain Adjustment menu appears.

4. Using the arrow softkeys, select TX Monitor Inputs.

Press the MENU softkey.
The TX Monitor Input Gains menu appears.

6. Using the arrow softkeys, scroll to the Input Gain you want to modify.
An on-screen VU Meter displays the TX audio level for the selected line.

e Level [Line #1/2(dB)] - Adjusting the numeric value adjusts the TX Monitor Input gain for the selected line.
To adjust the gain setting, do the following:

a. Using the arrow softkeys, position the * indicator next to the value to be adjusted.

b. Press the MENU softkey to enter gain adjustment mode.
A rectangular box appears around the gain value.

c. Using the arrow softkeys, adjust the gain settings to the desired value.
Changes in gain value take effect immediately.

d. Press the MENU softkey to save changes and exit the gain adjustment mode.
OR
Press the IC softkey to discard changes and exit the gain adjustment mode.

7.  When the gain adjustment is complete, press the IC softkey to return to the previous menu
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CTCSS Input Gains Menu
The CTCSS Input Gains menu, shown in Figure 46, is used to display or set the unit’s CTCSS Input Gains settings.

CTCSS IMPUT GRIMS:

Line #1¢dB)! +B.8<
() 4 Uz | | -56dB

FIGURE 46. CTCSS Input Gains Menu Screen

To set the CTCSS Input Gains, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Gain Adjustments.

3. Press the MENU softkey.
The Gain Adjustments menu appears.

4. Using the arrow softkeys, select CTCSS Inputs.

5. Press the MENU softkey.
The CTCSS Input Gains menu appears.

6. Using the arrow softkeys, scroll to the CTCSS Gain you want to modify.
An on-screen VU Meter displays the CTCSS audio level for the selected line.

e Level [Line #1/2(dB)] - Adjusting the numeric value adjusts the CTCSS Input gain for the selected line.
To adjust the gain setting, do the following:

a. Using the arrow softkeys, position the ™ indicator next to the value to be adjusted.

b. Press the MENU softkey to enter gain adjustment mode.
A rectangular box appears around the gain value.

c. Using the arrow softkeys, adjust the gain settings to the desired value.
Changes in gain value take effect immediately.

d. Press the MENU softkey to save changes and exit the gain adjustment mode.
OR
Press the IC softkey to discard changes and exit the gain adjustment mode.

7.  When the gain adjustment is complete, press the IC softkey to return to the previous menu.
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CTCSS Output Gains Menu
The CTCSS Output Gains menu, shown in Figure 47, is used to display or set the unit’s CTCSS Output Gains settings.

CTCSS OUTPUT GRINS:
Line #1{dB): +08.08
X1+ Enable Tone:[€

FIGURE 47. CTCSS Output Gains Menu Screen

To set the CTCSS Output Gains, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Gain Adjustments.

3. Press the MENU softkey.
The Gain Adjustments menu appears.

4. Using the arrow softkeys, select CTCSS Outputs

5. Press the MENU softkey.
The CTCSS Output Gains menu appears.

6. Using the arrow softkeys, scroll to the CTCSS Gain you want to modify.
The available selections for this menu are:

e Level [Line #1/2(dB)] - Adjusting the numeric value adjusts the CTCSS Output gain for the selected line.
To adjust the gain setting, do the following:

a. Using the arrow softkeys, position the '!.- indicator next to the value to be adjusted.

b. Press the MENU softkey to enter gain adjustment mode.
A rectangular box appears around the gain value.

c. Using the arrow softkeys, adjust the gain settings to the desired value.
Changes in gain value take effect immediately.

d. Press the MENU softkey to save changes and exit the gain adjustment mode.
OR
Press the IC softkey to discard changes and exit the gain adjustment mode.

e Enable Tone - When the box is selected, the [P-224 generates an alignment tone at the CTCSS output pin.
To select/clear the Tone Enable box, do the following:

g
a. Using the arrow softkeys, position the ™ indicator next to the desired option.
b. Press the MENU softkey to select or clear the check box.
7.  When the gain adjustment is complete, press the IC softkey to return to the previous menu.
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Recorder Output Gains Menu

The Recorder Output Gains menu, shown in Figure 48, is used to display or set the unit’s Recorder Output Gains settings.

REC OUTPUT GAINS:

Line #1(dB): +0.0¢

4 Enable Tone:d

FIGURE 48. Recorder Output Gains Menu Screen

To set the Recorder Output Gains, do the following:

1.

7.

Bosch Security Systems, Inc.

From the home state, press the MENU softkey.
The Main menu appears.

Using the arrow softkeys, select Gain Adjustments.

Press the MENU softkey.
The Gain Adjustments menu appears.

Using the arrow soft keys, select Recorder Outputs.

Press the MENU softkey.
The Recorder Output Gains menu appears.

Using the arrow softkeys, scroll to the Recorder Gain you want to modify.

The available selections for this menu are:

e Level [Line #1/2(dB)] - Adjusting the numeric value adjusts the Recorder Output gain for the selected line.

To adjust the gain setting, do the following:

a. Using the arrow softkeys, position the ™ indicator next to the value to be adjusted.

b. Press the MENU softkey to enter gain adjustment mode.
A rectangular box appears around the gain value.

c. Using the arrow softkeys, adjust the gain settings to the desired value.
Changes in gain value take effect immediately.

d. Press the MENU softkey to save changes and exit the gain adjustment mode.

OR

Press the IC softkey to discard changes and exit the gain adjustment mode.

e Enable Tone - When the box is selected, the IP-224 generates an alignment tone at the RECORDER +/- output

pins.

To select/clear the Tone Enable box, do the following:

a. Using the arrow softkeys, position the '!.- indicator next to the desired option.
b. Press the MENU softkey to select or clear the check box.

When the gain adjustment is complete, press the IC softkey to return to the previous menu.
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Handset Menu

The Handset menu, shown in Figure 49, is used to configure the unit’s Handset Gains settings.

HAMDSET GAIMS:

Mic Gaini{dB): +8.8+
4 ULz [ — -58dB

FIGURE 49. Handset Gains Menu Screen

To set the Handset Gains, do the following:

1. From the home state, press the MENU softkey.
The Main menu appears.

2. Using the arrow softkeys, select Gain Adjustments.

3. Press the MENU softkey.
The Gain Adjustments menu appears.

4. Using the arrow softkeys, select Handset.

5. Press the MENU softkey.
The Handset Gains menu appears.

6. Using the arrow softkeys, scroll to the Handset Gains menu option desired.
The available selections for this menu are:
®  Mic Gain (dB) - Adjusting the numeric value adjusts the Handset Mic gain.

An on-screen VU meter displays the Handset Mic input audio level.
To adjust the gain setting, do the following:

a. Using the arrow softkeys, position the ™= indicator next to the value to be adjusted.

b. Press the MENU softkey to enter gain adjustment mode.
A rectangular box appears around the gain value.

c. Using the arrow softkeys, adjust the gain settings to the desired value.
Changes in gain value takes effect immediately.
d. Press the MENU softkey to save changes and exit the gain adjustment mode.
OR
Press the IC softkey to discard changes and exit the gain adjustment mode.
e  Output Level [Line #1/2(dB)] - Adjusting the numeric value adjusts the Handset Output audio level
for the selected line.
To adjust the gain setting, do the following:

a. Using the arrow softkeys, position the " indicator next to the value to be adjusted.

b. Press the MENU softkey to enter gain adjustment mode.
A rectangular box appears around the gain value.

c. Using the arrow softkeys, adjust the gain settings to the desired value.
Changes in gain value take effect immediately.

d. Press the MENU softkey to save changes and exit the gain adjustment mode.
OR
Press the IC softkey to discard changes and exit the gain adjustment mode.
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e Sidetone Gain- Adjusting the numeric value adjusts the Handset Sidetone audio level for the selected line.
To adjust the gain setting, do the following:

a. Using the arrow softkeys, position the = indicator next to the value to be adjusted.

b. Press the MENU softkey to enter gain adjustment mode.
A rectangular box appears around the gain value.

c. Using the arrow softkeys, adjust the gain settings to the desired value.
Changes in gain value take effect immediately.

d. Press the MENU softkey to save changes and exit the gain adjustment mode.
OR
Press the IC softkey to discard changes and exit the gain adjustment mode.

7.  When the gain adjustment is complete, press the IC softkey to return to the previous menu.
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Update Firmware

Update Firmware

Updating the firmware of VoIP hardware requires using TSM (Telex System Manager). The latest version of TSM is available
for download from http://www.telex.com/us/dispatch/downloads.

NOTE:
®  VoIP hardware includes the following Radio Dispatch devices: ADHB-4, IP-224, IP-2002, IP-1616,
C-6200, and NEO-10.
® TSM uses .tfb (Telex Firmware Binary) files to update VoIP firmware.
Install TSM

To install TSM, do the following:

1. Locate and remove earlier versions of TSM from the computer, if needed.
2. Download the latest TSM from www.telex.com.

NOTE: For more information, see “Download Telex Firmware” on page 111.

3.  Unzip and double-click setup.exe.
The Telex System Manager Welcome window appears.

4. Click the Next button.
The Select Installation Folder window appears.
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i& Telex System Manager gjz [ZJ

Select Installation Folder 7]

The installes will install Telex System Manager to the following folder.
Toinstall in this folder, click “Next™. To install to a different folder, enter it below or click "Browse”.

Folder:
|C:\Prograln Files\T elex Communications\T elex System Manager\ Browse...

Disk Cost... I

Install Telex System Manager for pourself, or for argone who uses this computer:

% Eveiyone
" Just me

5. To specify an installation path for TSM, click the Browse button.
OR
To accept the default folder location, leave the path entered in the Folder field.
By default, TSM is installed at C:\Program Files\Telex Communications\Telex System Manager\

6. Select the Everyone check box to allow any user access to TSM.
OR
Select the Just Me check box to allow the current user access to TSM.

7. Click the Next button.
The Confirm Installation window appears.

i% Telex System Manager Qr; @

Confirm Installation :

=y

e

The installer is ready 1o install Telex System Manager on your computer.
Click “Next" lo start the installation

8. Click the Next button.

The Installing Telex System Manager appears and a Please Wait message appears. Once TSM is installed, a success
message appears on the Confirm Installation window.

9. Click the Close button.
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Download Telex Firmware

When new firmware becomes available it is posted to our website. It can be downloaded at http://www.telex.com/us/dispatch/
downloads. Check the website periodically for updated firmware.

D Totex Hadio patch Downiosds & Documants - Microslt Bterset Lplarer
™ 2

Downloads & Documents

Documentation Multimedia Software

Popular Docurnent ation '.:"’F"‘-'" Mudtimedis Bropedar Software
- »
- ™ |

&

b=

FIGURE 50. Telex Website Firmware—Download Link

To download TSM, do the following:

1. From the navigation pane, select Download.
The Downloads window appears.

2. From the right navigation pane, select TSM.
The Telex System Manager Download window appears.

3. Click the Download File icon.
The Opening TSM_Vxxx .zip window appears.

4. Seclect the Save File radio button.
5. Select the Do this automatically for files like this from now on check box for future downloads (optional).

6. Click the OK button.
The Enter Name of the File to Save to window appears. The filename field is populated with the TSM file name.

7. Locate a destination folder.

8. Click the Save button.
The TSM .zip file is saved to the destination folder.

NOTE: Downloading firmware is a similar procedure.
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IP-224

Update Firmware Tool Window

The Update Firmware Tool window, shown in Figure 51, is used to upload the newest version of firmware to the device

selected in the Destination field.

Firmware Update Tool @
File: C:\Program Files\T elex Communications\IP-224\IP224 v0.027 tib v
Firmware File Info
Device Type: Vession:
Date: Checksum:
Destination

Login
Username;

Password:

Marwal Entiy

ez 168 . 1 7 [ bl

FIGURE 51. Firmware Tool Window

File Field

The File field is used to select a firmware file to upload to the VoIP hardware.

Firmware File Info Group Box

Device Type Field
The Device Type field displays the type of device supported by the currently selected file in the File field.

Date Field

The Date field displays the currently selected file’s firmware creation date.

Firmware Version Field

The Firmware Version field displays the currently selected file’s firmware version.

Bosch Security Systems, Inc. Technical Manual F.01U.218.562

Rev. 04



1P-224 Update Firmware 113

Checksum Field

The Checksum field displays the currently selected file’s firmware checksum

Destination Group Box

Left Navigation Pane

The Left Navigation Pane displays all detected devices from the main dialog’s device list with device types that match the
currently selected firmware file. Manually entered IP Addresses also appear in the navigation pane. Once the device is added,
it appears in the left navigation pane and is available for selection.

NOTE: If the device you are updating does not automatically appear in the navigation pane, manually enter the IP
Address in the Manual Entry field.

Manual Entry Field
The Manual Entry field is used to add the VoIP hardware’s IP Address to the left navigation pane.

Login Group Box

Username Field

The Username field is used to enter the administrator’s username.

This field can contain up to 16 lowercase characters.

NOTE: The admin profile is the only user who can update the firmware.
Password Field

The Password ficld is used to enter the administrator’s password, if one is required.
The range for this field is 4 to 16 characters.

Write Firmware Button

The Write Firmware button is used to begin the upload process. Once the button is selected, the file specified in the File field
is uploaded to the VoIP hardware.

Close Button

The Close button is used to close the window.
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Upload VolP Hardware Firmware

Once TSM is installed and your new .tfb file is downloaded, you are ready to upload the VoIP hardware’s firmware.

To upload the VoIP hardware’s firmware, do the following:

1. Click the TSM shortcut on your desktop.
OR
From your taskbar, click Start|Programs|Telex Communications|Telex System Manager.
The Telex System Manager window opens.

2. Click Tools|Firmware Update.
The Firmware Update Tool opens.

3. To locate the .tfb file for upload, click the folder icon.
The Open window appears.

4. Seclect the.tfb file you want to upload.
The file is highlighted.

5. Click the Open button.
The selected file appears in the File field.

NOTE: If the device does not appear in the list, enter the VoIP hardware’s IP Address in the Manual Entry field
and click the Add button. ® The IP Address appears in the left navigation pane.

6. In the left navigation, select the device’s IP Address.
The Write Firmware button is activated.

7. Click the Write Firmware button.
Firmware update messages are shown in the Status column which provides feedback on the firmware update
progress. Once the progress reaches 100%, the firmware is updated.

NOTE:

e [fan error occurs, the Progress column is reset and an error message appears in the Status column.
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®  Once the firmware is uploaded, the device resets.

Firmeware Lipdate Tool

Fie: |\\DelrerverivegaiVega_Scitware\IP224_Development\0.033UP224_v v | [3]
Famevsie File Inla

Device Typa: Wearsion:
Drate: Checksum:
Deztnation

1721960 120 - James Dev IP-224
1721990107 - Tebeu IP-224
17219110 150 - Mich s Den Test |
1721910160 - Jame: Den Testl,
17219135138 - Telex IP224

17219210 140 - Telex IP-224 Login
Usamamea:
Fassword
Maruasl E niry

0.0 .0 (@ (@

Dnis oo e diween 04 it th devacs whals bimuiais Lpdale n piogRess

D Progeass Biahus
(EFRE R R T e L I e — Cordaming System Kerel ranmismen

8. Click the Close button.
The Firmware Update in Progress window closes.

9. Click the Close button.
The Firmware Update Tool window closes.

To access the webpage directly from the Firmware Update Tool window, do the following:
1. Right-click the device’s entry.
A Flyout menu appears.

2. From the context menu, click Webpage.
The Authentication Required window opens.

3. Inthe User Name field, enter a user name.
4. In the Password field, enter a password.

5. Click the OK button.
The Web Browser s Configuration Home window opens.
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Factory Mode

Factory Mode

Factory Mode is used to reset the webpage password and to reset all of the unit’s parameters to factory defaults.

Factory Mode Screen

The Factory Mode screen is used to select Reset Password or Factory Defaults.

Factora Mode:

a
[ ] Reset. Paszword<
[ ] Factora Defaults

FIGURE 52. Factory Mode Screen

*u

NOTE: Once the menu is accessed, a left arrow appears in the display next to the currently selected menu option.

Reset Password Check Box

The Reset Password check box enables the operator to reset the webpage password on the IP-224. Once selected, the default
password of the unit is reset to admin and the username is admin.

To reset the webpage password, do the following:
1. Turn the unit on.

2. From the home state, press the MENU softkey.
The Main menu appears.

3. Using the arrow softkeys, scroll to System Utilities.

4. Press the Menu softkey.
The System Utilities Menu appears.

5. Using the arrow softkeys, scroll to View Unit Info.

6. Press the Menu softkey.
The View Unit Info screen appears.

7. While the View Unit Info screen appears, use the Arrow Up and Arrow Down buttons to perform the following
sequence: up, up, down, and down.
The Factory Mode screen appears.
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8. Using the arrow softkeys, select Reset Password.

9. Press the Menu softkey.
The Password is Reset.

Factory Defaults Check Box

The Factory Defaults check box enables the operator to reset all the unit’s parameters to default.

To reset the IP-224 back to the factory defaults, do the following:
1. Turn the unit on.

2. From the home state, press the MENU softkey.
The Main menu appears.

3. Using the arrow softkeys, scroll to System Utilities.

4. Press the Menu softkey.
The System Utilities Menu appears.

5. Using the arrow softkeys, scroll to View Unit Info.

6. Press the Menu softkey.
The View Unit Info screen appears.

7. While the View Unit Info screen appears, use the Arrow Up and Arrow Down softkeys to perform the following
sequence: up, up, down, and down.
The Factory Mode screen appears.

8. Using the arrow softkeys, select Factory Defaults.

9. Press the Menu softkey.
Parameters are Reset and Rebooting.
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Service

IP-224 Mainboard

The IP-224 mainboard can be replaced while the unit remains connected to radios, Ethernet, and power.

To replace the IP-224’s mainboard, do the following:
1. Remove the two (2) screws (A) on the front of the unit.

2. Thread the supplied thumbscrews into front panel.

3. Pull the board display assembly (B) completely out of the unit.
The board unplugs and the display is blank.

C

B

4. Using the six (6) board guides (C) inside the IP-224, carefully slide the replacement board into the unit, ensuring the
board is located inside the board guides (C).

5. Push the board completely into the unit (B) until it is seated in the connector (not shown) at the back of the unit.
The board is connected and the display is active.
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6. Using the two (2) screws (removed in step 1), attach the board display assembly (A) to the [P-224 chassis (B).

NOTE: Thumbscrews are not used to install the PCB into chassis.
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CTCSS Tone Frequency lable

CTCSS Tone Frequency Table

TABLE 10. CTCSS Tone Frequencies

Tone Freq. Tone Freq. Tone Freq. Tone Freq.
Number (Hz) Number (Hz) Number (Hz) Number (Hz)
1 33.0 17 71.9 33 123.0 49 183.5

2 354 18 74.4 34 127.3 50 186.2

3 36.6 19 77.0 35 131.8 51 189.9
4 37.9 20 79.7 36 136.5 52 192.8
5 39.6 21 82.5 37 141.3 53 196.6
6 44.4 22 85.4 38 146.2 54 199.5
7 47.5 23 88.5 39 151.4 55 203.5

8 49.2 24 91.5 40 156.7 56 206.5
9 51.2 25 94.8 41 159.8 57 210.7
10 53.0 26 97.4 42 162.2 58 218.1
11 54.9 27 100.0 43 165.5 59 225.7
12 56.8 28 103.5 44 167.9 60 229.1
13 58.8 29 107.2 45 171.3 61 233.6
14 63.0 30 110.9 46 173.8 62 241.8
15 67.0 31 114.8 47 177.3 63 250.3
16 69.4 32 118.8 48 179.9 64 254.1
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APPENDIX A

igital Output Table

TABLE 11. Digital Output Values

Digital Output Table
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TABLE 11. Digital Output Values
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