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Limited Warranty
COVERAGE:
Link Communications, Inc. warrants that its products will be free from defects in materials and
workmanship for a period of 24 Months (2 years) from the date of shipment. During this time,
Link Communications, Inc. will cover parts, labor and return shipping. If failure is caused by
instances other than manufacturing defects, Link Communications, Inc. will repair the product
and bill the customer for parts and labor. Contact Link Communications, Inc. for more
information.

What Link Communications, Inc. will not cover:

1. Voltage outside specifications applied to the controller.
The TCB-iP2 operates at +11V to +18V, negative ground.

2. Damage to the controller by lightning, accident, or power surges.
3. Incorrect unit installation.
4. Damage caused by shipment (damage claims are handled by the carrier).

6. Unauthorized repairs.

THIS WARRANTY APPLIES ONLY TO THE ORIGINAL PURCHASER

HOW TO OBTAIN SERVICE
Please contact Link Communications, Inc. for servicing information and authorization.

SOFTWARE

Link Communications, Inc. holds the copyright on the TCB-i1P2's software and hardware.
Changes to the software/hardware, copying, editing, modifying and reverse engineering is
prohibited.

FIRMWARE UPDATES

Link Communications, Inc. will provide firmware updates available in electronic format at the
TCB-1P2's web site. Printed manual changes are also available from this location. Visit
http://www.msatg2.com for additional information.
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Return Policy

These policies supersede policies appearing on all other Link Communications, Inc. literature
and are in effect for purchases made after January 1, 2009.

Please keep all packing material and documentation in the event that your
equipment has to be serviced or returned.

Before returning any product, you must obtain a Return Authorization (RMA) number.
You can obtain this by calling (406) 245-5002.

No returns, of any type, will be accepted without an RMA number. Please have the
following information on hand when calling for an RMA number: customer name,
invoice number, serial number, and the nature of the problem. All can be found on your
invoice.

All product to be returned must be returned within 30 days from the invoice date, 100%
complete, and must include manuals, parts bags, and other accessories provided by the
manufacturer.

All defective products will be accepted directly by Link Communications, Inc. for credit,
exchange, replacement, or repair at Link Communications, Inc.’s discretion. After 30
days from invoice date, the manufacturer’s warranty applies.

All non-defective returns for credit, exchange, or refund are subject to a restocking fee on
the schedule listed below. No returns will be accepted beyond the 30 day period.
Shipping costs are not refundable.

. 0 to 10 days 5% restocking
. 11 to 20 days 10% restocking
. 21 to 30 days 15% restocking

Link Communications, Inc. reserves the right to authorize product returns beyond
30 days from date of invoice. If the product is accepted after 30 days, credit will be
issued toward FUTURE PURCHASE ONLY.

If you have any questions — JUST ASK.

All of us have tried to make sure that this order has been shipped correctly. If we have made an
error - we want to make it right. If you have a question or problem with your order, just write or
call, and our staff will personally handle your situation.
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1.0 Introduction

1.1 Overview

There are two units covered under the single manual; the TCB-iP2 and the TCB-iP2-LMR. They
are the identical units with the exception that the ‘LMR version incorporates the support for Land
Mobile Radio (LMR). The descriptions and references apply to the two units unless otherwise
noted.

The scope of this document is to aid in the installation, set-up, programming and basic service of
the TCB-1P2 and TCB-iP2 Tactical interface. It is the goal of this document to address most of
the questions an installer, and user might encounter. It is not the goal of this document to address
every and all possible set-up combinations.

When questions arise, first refer to this manual, and if unable to locate a solution to your issue,
contact Link Communications, Inc. (Link) technical support staff for resolution. Our preferred

method of support is utilizing e-mail:

E-Mail support: support@link-comm.com

Telephone support is available for basic questions, theory of operation and configuration issues.

Phone support: +406-245-5002


mailto:support@link-comm.com
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1.2 Organization of the Users Manual

The user manual is organized in four sections.

Section 2.0: Specifications and Layout
Section 3: The Front Panel Interface
Section 4: The Remote Control Interface
Section 5: DTMF Control Commands
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2.0: Specifications and Layout

2.1 Introduction

The TCB-iP2 is a static sensitive devices so use caution when handling the PC boards internal to
the enclosure (if necessary). All adjustments can be made from the external case and are limited
to the setting of the LMR radio connection switches on LMR units.

n+1 TCB-iP2’s

. " il
- -

Additional TCB-iP2’s Other VolP
utilizing Multicast over IP  Equipment

TCB-iP2-LMR System

D dt’;’ Link Communications, Inc. LH) Tactical Communications Bridge TCB-iP2
D
uss1 & s ussz o $ use 3 KK uss 4 s
£é4d £E4é £E54? £244?

The front of the TCB-iP2 enables connection to an external USB port and provides the status for
each radio card installed. The LED’s indicate receiver activity, transmitter activity, VolP activity
and system power.

The USB port provides a method for storing digital voice recorded recordings from the units
radio cards. There is an additional RJ-45 that is behind the front panel that can be used for
telemetry control. On the 1U rack, that connection is provided on the back of the unit.
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The back of the TCB-iP2 enclosure contains the Land Mobile radio (LMR) interfaces, a
Telemetry access port , a common Ethernet port and the System power connection.

LMR radio ports:

The rear supports a total of eight radio ports depending on the number of installed port cards.
Each port card supports two LMR radios, so if three cards are installed, you have a total of six
LMR ports supported.

The RJ-45 pinout for the TCB is based on a standard CAT-5 cable color code. This connector
can be internally configured to allow both balanced and non-balanced audio input/output. This
connector also provides COR and CTCSS external control inputs, and a PTT output. The COR
and CTCSS inputs are both opto-isolated with 5000V barrier isolation. A dry-contact PTT
output is also available with several configurations to adapt to a variety of installation
requirements. An external reference pin is also provided to allow complete intrinsically safe
interfacing.

TCB Radio Port RJ-45 Connector Pinout

ITTUNUND

8 7 6 5 4 3 2 1

Front of Connector
Cable Exits from the Back

n 11 -PTT High (White\Orange)
s 2 - COR Input *** (Orange)
— 3 - CTCSS Input *** (White\Green)
4 - PTT Low \ Mic. Audio Low (Blue) *
5 - External Reference (White\Blue)
s O - Mic. Audio High (Green) *
. 7 - White\Brown (Speaker Low) **

: ~ 8 - Brown (Speaker High) **

* Transformer Isolated. Low side shared with PTT
** Transformer Isolated

*** COR/CTCSS Inputs referenced to +12V. User
must provide a ground to activate and must be
open collector/drain when inactive or at +12V when

inactive. This limits COR/CTCSS falsing.
RJ-45 Radio Connector
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Radio Port Configuration Settings

The RJ-45 connector used for a radio interface can be configured to handle most interface
applications. The factory default settings configure the radio port to handle the TCB’s pre-
fabricated radio cables. It is important to fully understand your interfacing requirements before
changing the setting of the configuration switches. Incorrect switch settings can affect the
operation of the interfaced radio. The switches are located on the rear of the Radio Module card.

All cards are shipped with settings for the Pre-Fabricated Radio Cables

Switch Definitions

Switches 1,2,3 are designed for configuring your radio’s PTT requirement. Your radio’s PTT
requirement will determine the settings of these switches.

Switch 1: Connect PTT to the Audio Output Lo side of the transformer (Default)
On radios that do not have a dedicated PTT, a lo-side transformer configuration is
required. In this configuration, the radios PTT is carried through the microphone audio
line. When the radio needs a PTT, the PTT signal pulls the transmit audio to a lower
resistance and the radio transmits.

Switch 2: Connect PTT to TCB's ground
On radios where there is a dedicated PTT input (Mainly Mobile Radios), a PTT reference
to ground is needed. When a PTT condition is needed, the PTT signal will be grounded
when in transmit, and will be open in receive.

Switch 3: Connect PTT to the External Reference pin
On radios where a keying voltage is required, or system isolation is needed, the PTT
would be set-up to use the external reference pin. This pin (RJ-45 pin 5), is available to
allow custom keying reference configurations. When connecting Intrinsically safe radios,
to the TCB, no unit grounding is allowed. In this example, the user would turn switch 3
ON and connect the radio’s ground (which is different from the TCB’s ground) to the
PTT signal. When the TCB required a PTT condition, the PTT would present the radios
externally isolated ground to the radio for causing a PTT to occur.

Note:

When Switch 2 and Switch 3 are both ON, the RJ-45's pin5 (External Reference) is connected to
the TCB-1P2's ground reference. This allows a common ground to be available for external
devices. When utilizing this ground, your external ground should be connected to pin 5 located
on the RJ-45 connector. DO NOT HAVE SWITCHES 4 AND 5 BOTH ‘ON’ IN THIS
CONFIGURATION. It will connect +Vinput (12V) to ground, causing the cards output
limiting fuse to open.
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Switches 4,5 control what source powers the opto-isolators used for external COR and CTCSS
detection. In the default position, the TCB powers the anode of the opto-isolator, allowing an
external ground to indicate that either the COR/CTCSS pin is active. When configuring the TCB
for intrinsically safe operation, and where an external COR/CTCSS signal is required, the switch
would be configured to use the external reference pin.

Switch 4: Connect the Optical Isolated Anode line to the TCB’s +Vinput (Default)
This switch determines if the COR/CTCSS opto-isolators on the TCB’s radio cards are
powered from the TCB’s power supply or an external reference. When “ON”, the opto-
isolators use the +Vinput that powers the TCB. This is a non-isolated condition.

Switch 5: Connect the Optical Isolated Anode line to the External Reference pin
This switch determines if the COR/CTCSS opto-isolators on the TCB’s radio cards are
powered from the External Reference line (RJ-45 pin 5). When “ON”, the opto-isolators
use the External Reference line to power the opti-isolators. The opto-isolator and handle
voltage up to +48V DC. A ground on either the COR or CTCSS line will cause the opto-
isolator to turn on, thus providing a valid COR/CTCSS condition.

Switches 6, 7, 10 control what type of receiver audio is required. The default audio input is
balanced, 2-wire input. The load the radio will see in balanced mode is 600€2. When a higher
input load is required, and isolated input is not required, then un-balanced receiver audio is
selected. The receiver load, in unbalanced configuration, is 47KQ.

When connecting a radio’s speaker to the audio input, balanced mode is required. Most of the
handheld radios utilize “above ground” driving to power the speaker. If balanced audio is
selected, the user would then connect the Audio-In Hi (pin 8) and the Audio-In Lo (pin 7) to the
speaker +/- wires of the radio. This connection will ensure isolation from the radio’s ground. It
is important to know what your radio requires on the speaker interface. You can damage the
radio’s audio circuits if you connect the audio incorrectly.

Balanced Audio Input: Switches 6,10-On, Switch 7-Off (Default)

Un-Balanced Audio Input: Switches 6,10-Off, Switch 7-On

Switches 8, 9 control what type of transmitter audio is required. The default audio output is
balanced, 2-wire output. The load the radio will see in balanced mode is 600€2. When a single
wire output is required, and isolated input is not required, then un-balanced transmitter audio is
selected. The transmitter load, in unbalanced configuration, is 600€.

Balanced Audio Output: Switch 8-On, Switch 9-Off (Default)

Un-Balanced Audio Output: Switch 8-Off, Switch 9-On




Tactical Communications Bridge T CB-iP2User’s Manual V1.00

Switch ON/OFF definition
When a switch is referred to being “On”, the little tab on the switch is slid to the “On”
indicator. Make sure when changing the position of a switch, that the switch tab is firmly
slid to the position required.

Switch configuration reference
On the back of each of the Dual Radio Module, there is a table referenced “Switch
Settings” that outlines the definition of each switch. Only change the 10 position switch
when configuring the audio. The 8 position switch on the back of the board is for
configuring the RS-232 ports which will be covered later.
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