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Foreword

This manual includes all the information necessary to maintain peak product performance and
maximum working time, using levels 1 and 2 maintenance procedures.

A CAUTION: These servicing instructions are for the use of qualified personnel only. To reduce
the risk of electric shock, do not service parts other than those contained in the Operating
Instructions unless you are qualified to do so. Refer all servicing to qualified service personnel.

A CAUTION: Only Underwriter Laboratory (UL) approved service centers are qualified to open
and service UL certified radios. Opening or repairing at unauthorized locations invalidates
hazardous location rating of the radio.

Disclaimer

The information in this document is carefully examined, and is believed to be entirely reliable.
However, no responsibility is assumed for inaccuracies. Furthermore, Motorola Solutions reserves
the right to make changes to any products herein to improve readability, function, or design. Motorola
Solutions does not assume any liability arising out of the applications or use of any product or circuit
described herein; nor does it cover any license under its patent rights nor the rights of others.

Notations Used in This Manual

Throughout the text in this publication, you will notice the use of warning, caution, and notice notations.
These notations are used to emphasize that safety hazards exist, and due care must be taken and
observed.

e WARNING: WARNING indicates a potentially hazardous situation which, if not avoided, could
result in death or injury.
A CAUTION: CAUTION indicates a potentially hazardous situation which, if not avoided, might
result in equipment damage.

E/ NOTE: NOTICE indicates an operational procedure, practice, or condition that is essential to
emphasize.



Document History

The following major changes have been implemented in this manual since the previous edition.
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Document History

Edition Description Date

MNO06218A01-AA Initial Release. March 2021

MNO006218A01-AB Added UL disclaimer in foreword. December
2021

Added PMKN4265A Data UL Cable in Service
Aids topic.

Updated Hardware table.

Updated Assembling the RF Adaptor topic.

Updated MOTOTRBO lon 400 MHz Model
Chart.

Removed the following topics:
* General Repair Procedures and Techniques
* Detailed Radio Reassembly

+ Radio Exploded Mechanical Views and Parts
List

+ Radio Immersibility
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Related Publications

The following list contains part numbers and titles of related publications.
+ MNO006217A01, MOTOTRBO™ lon User Guide

« MNOO06806A01, UL Safety Manual
For more information visit https://learning.motorolasolutions.com/page/mototrbo-ion.
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Legal and Support
Intellectual Property and Regulatory Notices

Copyrights

The Motorola Solutions products described in this document may include copyrighted Motorola
Solutions computer programs. Laws in the United States and other countries preserve for Motorola
Solutions certain exclusive rights for copyrighted computer programs. Accordingly, any copyrighted
Motorola Solutions computer programs contained in the Motorola Solutions products described in this
document may not be copied or reproduced in any manner without the express written permission of
Motorola Solutions.

No part of this document may be reproduced, transmitted, stored in a retrieval system, or translated
into any language or computer language, in any form or by any means, without the prior written
permission of Motorola Solutions, Inc.

Trademarks

MOTOROLA, MOTO, MOTOROLA SOLUTIONS, and the Stylized M Logo are trademarks or
registered trademarks of Motorola Trademark Holdings, LLC and are used under license. Google,
Android, Google Play, Youtube, and other marks are trademarks of Google LLC. All other trademarks
are the property of their respective owners.

License Rights

The purchase of Motorola Solutions products shall not be deemed to grant either directly or by
implication, estoppel or otherwise, any license under the copyrights, patents or patent applications
of Motorola Solutions, except for the normal non-exclusive, royalty-free license to use that arises by
operation of law in the sale of a product.

Open Source Content

This product may contain Open Source software used under license. Refer to the product installation
media for full Open Source Legal Notices and Attribution content.

European Union (EU) Waste of Electrical and Electronic Equipment (WEEE)
directive

== The European Union's WEEE directive requires that products sold into EU countries must have
the crossed out trash bin label on the product (or the package in some cases).

As defined by the WEEE directive, this cross-out trash bin label means that customers and end-users
in EU countries should not dispose of electronic and electrical equipment or accessories in household
waste.

Customers or end-users in EU countries should contact their local equipment supplier representative or
service centre for information about the waste collection system in their country.

Disclaimer

Please note that certain features, facilities, and capabilities described in this document may not be
applicable to or licensed for use on a specific system, or may be dependent upon the characteristics of
a specific mobile subscriber unit or configuration of certain parameters. Please refer to your Motorola
Solutions contact for further information.

11
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© 2021 Motorola Solutions, Inc. All Rights Reserved
Legal and Compliance Statements

Product Safety and RF Exposure Compliance

CAUTION: Before using this product, read the Product Safety and RF Exposure booklet
enclosed with your radio which contains important operating instructions for safe usage and
RF energy awareness and control for compliance with applicable standards and regulations.

TIA 4950

For a list of Motorola Solutions TIA 4950 approved radio models, antennas, batteries, and other
accessories, refer to UL Safety Manual enclosed with your radio.

The radio models listed in the UL Safety Manual, when properly equipped with the battery , is certified
for use per the classification below:

» Classification Rating Division 1, Class | Group C, D; Class Il Group E, F, G; Class Il T3C. Tamb
=-20 °C to +60 °C.

» Classification Rating Division 2, Class |, Groups A, B, C, D.

CAUTION: Repairs of Motorola Solutions TIA 4950 certified intrinsically safe radios must be
carried out only by Motorola Solutions |.S trained personnel, who are aware of the special parts
required and the procedures necessary to maintain the TIA 4950 conformance of the product.
The Motorola Solutions internal service centers undergo regular training and receive a Motorola
Solutions internal certification that enables them to conduct TIA 4950 repairs.

Warranty and Service Support

Battery and Charger Warranty

Workmanship Warranty

The workmanship warranty guarantees against defects in workmanship under normal use and service.

All MOTOTRBO Batteries Please refer to the warranty statement for your
region.

IMPRES Chargers (Single-Unit and Multi- 12 Months
Unit, with Display)

Capacity Warranty
The capacity warranty guarantees 80% of the rated capacity for the warranty duration.

Please refer to the warranty statement for your region.

Commercial Warranty

Limited Warranty

For information on warranty terms, see the Support page at https://www.motorolasolutions.com.

12
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I. What This Warranty Covers And For How Long

Motorola Solutions Inc. ("Motorola Solutions") warrants the Motorola Solutions manufactured
Communication Products listed below ("Product") against defects in material and workmanship under
normal use and service for a period of time from the date of purchase as scheduled below:

Portable Radios Two Years
Product Accessories (Excluding Batteries and One Year
Chargers)

The radios additionally ship with a standard 1-year Repair Service Advantage (RSA) (for U.S.
customers) or 1-year Extended Warranty (for Canada customers). However, at the time of order, you
may choose to omit these warranties. For more RSA or Extended Warranty information, please refer to
the price pages or Motorola Online (https://businessonline.motorolasolutions.com) > Resource Center
> Services > Service Product Offerings > Repair Service Advantage or Extended Warranty.

Motorola Solutions, at its option, will at no charge either repair the Product (with new or reconditioned
parts), replace it (with a new or reconditioned Product), or refund the purchase price of the Product
during the warranty period provided it is returned in accordance with the terms of this warranty.
Replaced parts or boards are warranted for the balance of the original applicable warranty period. All
replaced parts of Product shall become the property of Motorola Solutions.

This express limited warranty is extended by Motorola Solutions to the original end user purchaser
only and is not assignable or transferable to any other party. This is the complete warranty for the
Product manufactured by Motorola Solutions. Motorola Solutions assumes no obligations or liability for
additions or modifications to this warranty unless made in writing and signed by an officer of Motorola
Solutions. Unless made in a separate agreement between Motorola Solutions and the original end user
purchaser, Motorola Solutions does not warrant the installation, maintenance or service of the Product.

Motorola Solutions cannot be responsible in any way for any ancillary equipment not furnished by
Motorola Solutions which is attached to or used in connection with the Product, or for operation of the
Product with any ancillary equipment, and all such equipment is expressly excluded from this warranty.
Because each system which may use the Product is unique, Motorola Solutions disclaims liability for
range, coverage, or operation of the system as a whole under this warranty.

Il. General Provisions

This warranty sets forth the full extent of Motorola Solutions responsibilities regarding the Product.
Repair, replacement or refund of the purchase price, at Motorola Solutions option, is the exclusive
remedy.

This warranty is given in lieu of all other express warranties, implied warranties, including without
limitation, implied warranties of merchantability and fithess for a particular purpose, are limited to the
duration of this limited warranty. In no event shall Motorola Solutions be liable for damages in excess
of the purchase price of the product, for any loss of use, loss of time, inconvenience, commercial loss,
lost profits or savings or other incidental, special or consequential damages arising out of the use or
inability to use such product, to the full extent such may be disclaimed by law.

lll. State Law Rights (Applicable Only in U.S.A.)

Some states do not allow the exclusion or limitation of incidental or consequential damages or
limitation on how long an implied warranty lasts, so the above limitation or exclusions may not apply.

This warranty gives specific legal rights, and there may be other rights which may vary from state to
state.

13
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IV. How To Get Warranty Service

You must provide proof of purchase (bearing the date of purchase and Product item serial number)
in order to receive warranty service and, also, deliver or send the Product item, transportation, and
insurance prepaid, to an authorized warranty service location.

Warranty service will be provided by Motorola Solutions through one of its authorized warranty service
locations. If you first contact the company which sold you the Product, it can facilitate your obtaining
warranty service.

You can also call Motorola Solutions at 1-800-927-2744 US/Canada.

You can also open a Contact Us case on Motorola Online: (https://
businessonline.motorolasolutions.com).

V. What This Warranty Does Not Cover

This warranty does not cover the following conditions:

» Defects or damage resulting from use of the Product in other than its normal and customary
manner.

» Defects or damage from misuse, accident, water, or neglect.

» Defects or damage from improper testing, operation, maintenance, installation, alteration,
modification, or adjustment.

» Breakage or damage to antennas unless caused directly by defects in material workmanship.

* A Product subjected to unauthorized Product modifications, disassemblies or repairs (including,
without limitation, the addition to the Product of non-Motorola Solutions supplied equipment) which
adversely affect performance of the Product or interfere with Motorola Solutions normal warranty
inspection and testing of the Product to verify any warranty claim.

* Product which has had the serial number removed or made illegible.
* Rechargeable batteries if:
- Any of the seals on the battery enclosure of cells are broken or show evidence of tampering.

- The damage or defect is caused by charging or using the battery in equipment or service other
than the Product for which it is specified.

» Freight costs to the repair depot.

* A Product which, due to illegal or unauthorized alteration of the software/firmware in the Product,
does not function in accordance with Motorola Solutions published specifications or the FCC type
acceptance labeling in effect for the Product at the time the Product was initially distributed from
Motorola Solutions.

» Scratches or other cosmetic damage to Product surfaces that does not affect the operation of the
Product.

* Normal and customary wear and tear.

VI. Patent And Software Provisions

Motorola Solutions will defend, at its own expense, any suit brought against the end user purchaser

to the extent that it is based on a claim that the Product or parts infringe a United States patent, and
Motorola Solutions will pay those costs and damages finally awarded against the end user purchaser in
any such suit which are attributable to any such claim.

But such defense and payments are conditioned on the following:

» Motorola Solutions will be notified promptly in writing by such purchaser of any notice of such claim.

14
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* Motorola Solutions will have sole control of the defense of such suit and all negotiations for its
settlement or compromise.

» Product or parts become, or in Motorola Solutions opinion be likely to become, the subject of a
claim of infringement of a United States patent, that such purchaser will permit Motorola Solutions,
at its option and expense, either to procure for such purchaser the right to continue using the
Product or parts or to replace or modify the same so that it becomes noninfringing or to grant such
purchaser a credit for the Product or parts as depreciated and accept its return. The depreciation
will be an equal amount per year over the lifetime of the Product or parts as established by Motorola
Solutions.

Motorola Solutions will have no liability with respect to any claim of patent infringement which is
based upon the combination of the Product or parts furnished hereunder with software, apparatus or
devices not furnished by Motorola Solutions, nor will Motorola Solutions have any liability for the use
of ancillary equipment or software not furnished by Motorola Solutions which is attached to or used in
connection with the Product. The foregoing states the entire liability of Motorola Solutions with respect
to infringement of patents by the Product or any parts thereof.

Laws in the United States and other countries preserve for Motorola Solutions certain exclusive rights
for copyrighted Motorola Solutions software such as the exclusive rights to reproduce in copies and
distribute copies of such Motorola Solutions software. Motorola Solutions software may be used in
only the Product in which the software was originally embodied and such software in such Product
may not be replaced, copied, distributed, modified in any way, or used to produce any derivative
thereof. No other use including, without limitation, alteration, modification, reproduction, distribution,
or reverse engineering of such Motorola Solutions software or exercise of rights in such Motorola
Solutions software is permitted. No license is granted by implication, estoppel or otherwise under
Motorola Solutions patent rights or copyrights.

VII. Governing Law
This Warranty is governed by the laws of the State of lllinois, USA.

Warranty, Service, and Technical Support

Warranty and Service Support

Motorola Solutions offers long-term support for its products. This support includes full exchange and/or
repair of the product during the warranty period and service/repair or spare parts support out of
warranty. Any "return for exchange" or "return for repair" by an authorized Motorola Solutions Dealer
must be accompanied by a Warranty Claim Form. Warranty Claim Forms are obtained by contacting
an Authorized Motorola Solutions Dealer.

Warranty Period and Return Instructions

The terms and conditions of warranty are defined fully in the Motorola Solutions Dealer or Distributor
or Reseller contract. These conditions may change from time to time and the following notes are for
guidance purposes only.

In instances where the product is covered under a "return for replacement” or "return for repair"
warranty, a check of the product should be performed prior to shipping the unit back to Motorola
Solutions. This is to ensure that the product has been correctly programmed or has not been subjected
to damage outside the terms of the warranty.

Prior to shipping any radio back to the appropriate Motorola Solutions warranty depot, please contact
Customer Resources. All returns must be accompanied by a Warranty Claim Form, available from
your Customer Services representative. Products should be shipped back in the original packaging, or
correctly packaged to ensure no damage occurs in transit.
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After Warranty Period
After the Warranty period, Motorola Solutions continues to support its products in two ways:

* Motorola Solutions Managed Technical Services (MTS) offers a repair service to both end users
and dealers at competitive prices.

* MTS supplies individual parts and modules that can be purchased by dealers who are technically
capable of performing fault analysis and repair.

Further Assistance
You can also contact the Customer Help Desk through http://www.motorolasolutions.com.

EMEA Technical Support Operations (TSO)

The EMEA Technical Support Operations (TSO) provides a remote Technical Support Service to help
customers resolve technical issues and quickly restore networks and systems. This team of highly
skilled professionals is available to customers with current service agreements in place that include
the Technical Support Service. The TSO technical experts may be accessed through the Service Desk
either electronically or using the listed telephone numbers. If you are unsure whether your current
service agreement entitles you to benefit from this service, or if you would like more information about
the Technical Support Service, contact your local customer support or account manager for further
information:

» Technical Requests: techsupport.emea@motorolasolutions.com
* Repair Support: repair.emea@motorolasolutions.com

* Contact Us: https://www.motorolasolutions.com/en_xu/support.html

Parts Identification and Ordering

Some replacement parts, spare parts, and/or product information can be ordered directly from the
Motorola Solutions local distribution organization or through Motorola Online.

Basic Ordering Information

While parts may be assigned with a Motorola Solutions part number, they may not be available from
the Motorola Solutions Radio Products and Solutions Organization (RPSO).

E/ NOTE: The RPSO was formerly known as the Radio Products Services Division (RPSD) and/or
the Accessories and Aftermarket Division (AAD).

Some parts may have become obsolete and are no longer available in the market due to cancellations
by the supplier. If no Motorola Solutions part number is assigned, the part is normally not available
from Motorola Solutions, or is not a user-serviceable part. Part numbers appended with an asterisk are
serviceable by Motorola Solutions Depot only.

Place orders for replacement parts, kits, and assemblies directly on Motorola Solutions local
distribution organization or through Motorola Online. When ordering replacement parts or equipment
information, include the complete identification number. This applies to all components, kits, and
chassis. If the component part number is not known, the order should include the number of the
chassis or kit of which it is a part of, and sufficient description of the desired component to identify it.

To identify non-referenced spare parts, request for help from the Customer Care organization of a
Motorola Solutions local area representative.

Motorola Online
The product catalog is available on the Motorola Online website. To register for login access:
» For U.S. and Canada Service Centers only, call 1-800-422-4210.
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* For APAC and ANZ regions, sign up at https://asiaonline.mot-solutions.com.

* For LACR region, sign up at https://businessonline.motorolasolutions.com.

Motorola Solutions Service Centers

For more information regarding to your radio, please contact the following Motorola Solutions Service

Centers to submit your queries.

Table 1: North America Motorola Solutions Offices

Office

Address

Telephone Number

Motorola Solutions Service
Center

1220 Don Haskins Drive, Suite
A El Paso, TX 79936

915-872-8200

Motorola Solutions Federal
Technical Center

10105 Senate Drive Lanham,
MD 20706

1800-969-6680

Fax: 1800-784-4113

Motorola Solutions Canadian
Technical Logistics Center

181 Whitehall Drive Markham,
Ontario L3R 9T1

1-800-543-3222

Table 2: Latin America Motorola Solutions Offices

Office

Address

Telephone Number

Motorola Solutions de Mexico,

S.A

Bosques de Alisos 58 Col.
Bosques de las Lomas CP
05120 México D.F. México

+52-55-5257-6700

Motorola Solutions de Colom-
bia, Ltd

Carrera 98 No. 25G-20 of 105
Bogota Colombia

+57-1-508-90-00

Motorola Solutions Brazil, Ltd

Avenida Magalhaes de Cas-
tro, 4800 Cidade Jardim Cor-
porate Center Torre 3, 8° an-
dar, 05676-120

0800-0552277
0800-0168272
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Chapter 1

Introduction

1.1
Radio Overview

Table 3: Radio Overview

Label Name Description
1 Emergency button Allows you to turn on or off the Emergency opera-
tions.
Channel Selector knob Allows you to select channel.
LED Indicator Provides operating status.
On/Off/Volume knob Allows you to turn the radio on or off and adjust
volume.
Top Display Provides notification of an activity or event.
Holster Catch Feature Allows you to secure holster to the radio.
Push-to-Talk (PTT) button Allows you to execute voice operations (for exam-

ple, Group Call and Private Call).
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Label Name Description

8 3-Dot Programmable Feature Programmable button of an assignable radio func-

button tion.

9 1-Dot Programmable Feature Programmable button of an assignable radio func-

button tion.

10 2-Dot Programmable Feature Programmable button of an assignable radio func-

button tion.

1 Holster Rail Provides guideline for the placement of holster
and radio.

12 Front Microphone Allows your voice to be sent when PTT or voice
operations are activated.

13 Touchscreen The radio display screen.

14 Display Sleep/Wake button Allows you to put the radio to Sleep or on Wake
mode.

15 Speaker Outputs all tones and audio that are generated by
the radio (for example, features like keypad tones
and voice audio).

16 Antenna Provides the needed RF amplification when trans-
mitting or receiving.

17 Accessory Connector Allows you to connect accessories to your radio.

18 Rear Microphone Noise Cancellation Microphone.

19 LED Flash Provides flash light function.

20 Camera Allows you to take photos, videos, or scan QR
code.

21 Battery Latch Allows you to lock or unlock battery from the ra-
dio.

22 Battery Provides power source to your radio.

23 Charging Contacts Charging point for the battery.

1.2

Portable Radio Model Numbering Scheme

Table 4: Portable Radio Model Numbering Scheme

Position 1 2 3 4 5 6 7 8 9 10 11 12 13
Typical Model AA H 9 0 Z D U 9 R H 1 A N
Number

Table 5: Sales Models — Description of Symbols

Position Description Value
1 Region AA = North America
AZ = Asia

LA = Latin America
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Position Description Value
MD = Europe/Middle East/Africa
2 Type of Unit H = Portable
3 Model Series 90 = lon Model Series
E—
5 Band Z = 400-527 MHz
6 Power Level D=35,4.0,0or50W
7 Physical Packages U = Touch Display Non-keypad
8 Channel Information 9 = Variable/Programmable Channel Spacing
9 Primary Operation R = Bluetooth, GNSS, and Wi-Fi
10 Primary System A = Conventional
Type H = Conventional and LTE

11 Feature Level 1 = Standard with FM and/or UL and/or CQST
12 Version Letter N/A
13 Unique Variation N = Standard Package
1.3
Model Chart
E/ NOTE: . . _

"X" = Part is compatible with checked model.

= The latest version kit. When ordering a kit, refer to your specific kit for the suffix number.

1.3.1
400 MHz Model Chart

Table 6: MOTOTRBO lon 400 MHz Model Chart

Model/ltem Description
AAH90ZDU9RH1AN MOTOTRBO lon 400-512 4W LTE CBRS
GNSS BT Wi-Fi
LAH90ZDU9RH1AN MOTOTRBO lon 400-527 4W LTE GNSS BT
Wi-Fi
MDH90ZDU9RH1AN MOTOTRBO lon 400-527 4W LTE GNSS BT
Wi-Fi
AZH90ZDU9RH1AN MOTOTRBO lon 400-527 4W LTE GNSS BT
Wi-Fi
X X X X PMAE4079_ UHF Whip Antenna (403-527 MHz)
X X X X PMAE4069_ UHF Stubby Antenna (403—450 MHz)
X X X X PMAE4070_ UHF Stubby Antenna (440—490 MHz)
X X X X PMAE4071_ UHF Stubby Antenna (470-527 MHz)
X X X X ANO000348A01 UHF Short Whip Antenna (400-527 MHz)
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Model/ltem Description
AAH90ZDU9RH1AN MOTOTRBO lon 400-512 4W LTE CBRS
GNSS BT Wi-Fi
LAH90ZDU9RH1AN MOTOTRBO lon 400-527 4W LTE GNSS BT
Wi-Fi
MDH90ZDU9RH1AN MOTOTRBO lon 400-527 4W LTE GNSS BT
Wi-Fi
AZH90ZDU9RH1AN MOTOTRBO lon 400-527 4W LTE GNSS BT
Wi-Fi
X X X X ANO00350A01 UHF Stubby Antenna (400450 MHz)
X X X X ANO000351A01 UHF Stubby Antenna (440—-490 MHz)
1.4
Specifications

General Specification

E/ NOTE: Specifications are subject to change without notice. All specifications shown are
typical values. For more information about your radio specifications, refer to the data
sheet of your radio model at https://www.motorolasolutions.com/en_xp/products/mototrbo-story/

mototrbo-ion.html.

Table 7: Software

Parameter Value

Operating System

Android™ 10

Google™ Certifications

Google Mobile Services

Android Enterprise Recommended

Table 8: Hardware

Parameter Value

Main Display

4.0" color display, 480 x 800 px

Capacitive Touchscreen with Gorilla Glass

Usable with gloves up to 4 mm thick

Resistant to false actuation from fresh or salt water, snow, dirt, or

grease

Top Display

1.05" Monochromatic LCD

Memory

RAM: 4 GB

Internal Storage: 32 GB

Expandable Storage (External): 128 GB microSD™ card

Card Slot

North America (NA): eSIM

1 Nano SIM

1 Micro SD
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Parameter Value
Camera Rear: 13 MP
Auto Focus

High-Output LED Flash

8x Digital Zoom

Sensor Platform

Hall Sensor

Ambient Light Sensor

Accelerometer

Barometer

Gyroscope

E-Compass

User Interface

High Velocity User Interface: Large Touch Targets, Shallow
Menu Hierarchy, Home Screen Information at a Glance, Integra-
ted Android Applications

Mission Critical Buttons

Dedicated Push-to-Talk (PTT) button

Dedicated Emergency button

Three Programmable buttons

On/Off/Volume knob

Display Sleep/Wake button

Channel Selector knob

Table 9: Audio

Parameter Value

Audio Output Power at Rated 1W @ 1% distortion
Audio Output Power at Max 3W

Audio Response (EIA) +1,-3dB

Hum and Noise

-40 dB (12.5 kHz channel)

-45 dB (25 kHz channel)

Conducted Spurious Emis-
sions (TIA603D)

-57 dBm

Audio Features

Adaptive Speaker Equalization

Adaptive Dual Microphone Noise Suppression Intensity

Adaptive Gain Control

Adaptive Wind Noise Mitigation

Adaptive Acoustic Feedback Suppressor

Intelligent Audio

IMPRES™ Audio

Microphone Distortion Control

User-Selectable Audio Profiles
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Parameter

Value

Trill Enhancement

Voice Interaction

Customizable Voice Announcements

Voice Control: 13 Actions with Intuitive Commands

Table 10: Media

Parameter

Value

Supported Formats

H.263, H.264, MPEG-4 SP, VP8, JPEG (.jpg), GIF (.gif),
PNG (.png), BMP (.bmp), WebP, (.webp)

Supported File Types

3GPP (.3gp), MPEG-4 (.mp4), WebM (.webm), (.mkv)

Video Recording Quality

1080p (FHD) at 30 fps

Table 11: Ruggedness

Parameter

Value

Ingress Protection

IP68 (2 meters, 2 hours)

Table 12: Security

Parameter Value
Root Detection Standard
Multi-Factor Authentication Optional
Integrity Monitoring Standard
Malware Blocking Standard
Secure boot Standard
Mobile Virtual Private Network Optional
Table 13: Management

Parameter Value

Device Management

RadioCentral™

E/ NOTE:

Hazloc Protection:

Specifications are subject to change without notice. All specifications shown are typical values.
For more information about your radio specifications, refer to the data sheet of your radio model
at https://www.motorolasolutions.com/en_xp/products/mototrbo-story/mototrbo-ion.html.
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Connectivity Specifications

Table 14: LTE Connectivity

Parameter Value

Supported Bands North America (NA): B2, B4, B5, B7, B12, B13, B14, B17, B30,
B48 (Private Band)

International: 1, 2, 3, 4, 5, 7, 8, 20, 28, 38, 39, 40, 41

UMTSH1 for International: 850 Mhz, 900 Mhz, 1700 Mhz, 1900
Mhz, 2100 Mhz

Device Class 4

Certifications NA: Verizon, AT&T, Bell Mobility

International: TTA loT for Korea

Table 15: DMR (MOTOTRBO)

Parameter Value

Operational Systems Digital and Analog Conventional

Dual Capacity Direct Mode

IP Site Connect

Capacity Plus Single or Multi-Site

Capacity Max

Frequency Bands UHF (400-527 Mhz)

Up to 1000 Channels

Up to 250 Zones

Table 16: DMR Receiver

Parameter Value
Analog Sensitivity (12dB SI- 0.16 uv
NAD)

Digital Sensitivity (5% BER) 0.14uv
Intermodulation (TIA603D) 70 dB

Adjacent Channel Selectivity, 60 dB (12.5 kHz channel)

(TIABO3A)-1T 70 dB (25 kHz channel 1)

Adjacent Channel Selectivity, 45 dB (12.5 kHz channel)

(TIA603D)-2T 70 dB (25 kHz channel®)

Spurious Rejection (TIA603D) 70 dB

" Not available in United States (USA).
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Parameter Value
RF Output Power High: 4 W
Low: 1 W

4FSK Digital Modulation

12.5 kHz Data: 7K60F1D and 7K60FXD

12.5 kHz Voice: 7K60F1E and 7K60FXE

Combination of 12.5 kHz Voice and Data: 7K60F1W

Digital Protocol

ETSI TS 102 361

Conducted/Radiated Emis-
sions (ETSI)

-36 dBm < 1 GHz

-30dBm > 1 GHz

Adjacent Channel Power

60 dB (12.5 kHz channel)

70 dB (25 kHz channel®)

Frequency Stability + 0.5 ppm

Table 18: Wi-Fi Connectivity

Parameter Value
Standards Supported 802.11a/b/g/n/ac
Frequency Range 2.4 GHz, 5 GHz

Security

Supports WPA, WEP, WPA-2, WPA-3

Capacity

Up to 20 SSIDs

Table 19: Bluetooth Connectivity

Parameter Value
Version 5.0 + LE + BR/IEDR
Range Class 1.5, <33 ft (10 m)

Simultaneous Connections

1x audio accessory and 1x data device

Table 20: GNSS and Location Tracking Connectivity

Parameter Value
Time to First Fix, Cold Start <50s
Time to First Fix, Hot Start <5s

Horizontal Accuracy

<16.5ft (<5 m)

GNSS

Built-in GNSS (GPS/GLONASS/BEIDOU/GALILEO/AGPS)

Indoor Positioning
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Battery Specifications

Table 21: Energy

Parameter Value

Technology IMPRES 2 Smart Battery
IMPRES 2 Smart Battery Standard: 2820 mAh
Technology Capacity Standard HazLoc: 2900 mAh

High Capacity HazLoc: 4400 mAh

Table 22: Physical

Parameter

Value

Dimensions (H x W x D) With
Standard Battery

56inx28inx1.2in (143 mm x 70 mm x 29 mm)

Dimensions (H x W x D) With
Standard Hazloc Battery

56inx28inx1.5in (143 mm x 70 mm x 38 mm)

Dimensions (H x W x D) With
High-Capacity Battery

56inx2.8inx1.6in (143 mm x 70 mm x 41 mm)

Weight With Standard Battery

15 0z (414 g)

Weight With Standard Hazloc
Battery

150z (439 g)

Weight High-Capacity Battery

17 0z (478 g)

Table 23: Regulatory

Parameter Value
FCC ID AZ489FT7133
IC ID 109U-89FT7133

E/ NOTE: Regulatory is only applicable for North America.

MOTOTRBO lon (PMK502NEL) conforms to:
* 2014/53/EU (RED - Radio Equipment Directive)

* 011/65/EU (RoHS - Restriction of the Use of Certain Hazardous Substances in Electronic and

Electrical Equipment)

» 2012/19/EU (WEEE - The Waste Electrical and Electronic Equipment Directive)
* 94/62/EC (Packaging and Packaging Waste)
* Radio meets applicable regulatory requirements.
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Parameter Value

Frequency 400-527 MHz

Channel Spacing 12.5 kHz/20 kHz/25 kHz
Frequency Stability (-30 °C—+60°C) 1+ 0.5 ppm

Analog Sensitivity (12 dB SINAD)

0.21 pV (0.16 pV typical)

Digital Sensitivity (5% BER)

0.18 pV (0.14 pV typical)

Intermodulation (TIA603C/D)

70 dB

Adjacent Channel Selectivity TIA603

60 dB @ 12.5 kHz
+ 70dB @ 20 kHz/25 kHz

Adjacent Channel Selectivity

+ 45dB @ 12.5kHz

TIA603C/D

+ 70dB @ 20 kHz/25 kHz
Spurious Rejection (TIA603C/D) 70 dB
Rated Audio 1w

Audio Distortion @ Rated Audio

5% ( 1% typical)

Hum and Noise

+ -40dB @ 12.5kHz
+ -45dB @ 20 kHz/25 kHz

Audio Response TIA603D
Conducted Spurious Emission -57 dBm
(TIAB03C/D)

1.4.2

Transmitter Specifications

Table 25: Transmitter Specifications

Parameter Value
Frequency 400-527 MHz

Channel Spacing

12.5 kHz/20 kHz/25 kHz

Frequency Stability (-30 °C to +60
OC)

+ 0.5 ppm

Power Output (Low Power)

1W

Power Output (High Power)

4 W

Modulation Limiting

+ 25kHz@ 12.5kHz
+ 3.0kHz @ 20 kHz
+ 5.0kHz @ 25 kHz
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Parameter Value

FM Hum and Noise « -40dB @ 12.5 kHz
+ -45dB @ 20/25 kHz

Conducted/Radiated Emission . -36dBm <1 GHz
+ -30dBm>1 GHz

Adjacent Channel Power (TIA603D) « 60dB @ 12.5 kHz
+ 70dB @ 25 kHz

Audio Response TIA603D
Audio Distortion 3%
FM Modulation + 12.5kHz: 11KOF3E

* 25 kHz: 16KOF3E

4FSK Digital Modulation « 12.5kHz Data: 7K60F1D & 7K60FXD
« 12.5kHz Voice: 7K60F1E & 7K60FXE

Digital Vocoder Type AMBE+2™

Digital Protocol « ETSI-TS102361-1
 ETSI-TS102361-2
 ETSI-TS102361-3

1.4.3

Self-Quieter Frequencies
The following are the self-quieter frequencies for your radio:
* 403.2 MHz £ 10 kHz

* 408 MHz £ 10 kHz

e 4224 MHz + 10 kHz

e 432 MHz £ 10 kHz

* 441.6 MHz + 10 kHz

* 456 MHz £+ 10 kHz

* 460.8 MHz + 10 kHz

* 480 MHz £ 5 kHz

e 499.2 MHz + 10 kHz

* 504 MHz £ 10 kHz

* 518.4 MHz + 10 kHz
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1.4.4
LTE Technical Characteristics

Table 26: LTE Technical Characteristics

Parameter Value
RF Power Output 24 dBm for all bands except B2 and B4
25 dBm for B2 and B4

LTE Transmitter (Uplink) Frequency Range and |LTE Band 1: 1920-1980 MHz
Bandwidth Bandwidth: 5 MHz, 10 MHz, 15 MHz, 20 MHz

LTE Band 2: 1850-1910 MHz

Bandwidth: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz,
15 MHz, 20 MHz

LTE Band 3: 1710-1785 MHz

Bandwidth: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz,
15 MHz, 20 MHz

LTE Band 4: 1710-1755 MHz

Bandwidth: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz,
15 MHz, 20 MHz

LTE Band 5: 824 — 849 MHz
Bandwidth: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz

LTE Band 7: 2500-2570 MHz
Bandwidth: 5 MHz, 10 MHz, 15 MHz, 20 MHz

LTE Band 8: 880-915 MHz
Bandwidth: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz

LTE Band 12: 699-716 MHz
Bandwidth: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz

LTE Band 13: 777-787 MHz
Bandwidth: 5 MHz, 10 MHz

LTE Band 14: 788-798 MHz
Bandwidth: 5 MHz, 10 MHz

LTE Band 17: 704-716 MHz
Bandwidth: 5 MHz, 10 MHz

LTE Band 20: 832-862 MHz
Bandwidth: 5 MHz, 10 MHz, 15 MHz, 20 MHz

LTE Band 28: 703—-748 MHz

Bandwidth: 3 MHz, 5 MHz, 10 MHz, 15 MHz,
20 MHz
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Parameter

Value

LTE Band 30: 2305-2315 MHz
Bandwidth: 5 MHz, 10 MHz

LTE Band 38: 2570-2620 MHz
Bandwidth: 5 MHz, 10 MHz, 15 MHz, 20 MHz

LTE Band 39: 1880-1920 MHz
Bandwidth: 5 MHz, 10 MHz, 15 MHz, 20 MHz

LTE Band 40: 2300-2400 MHz
Bandwidth: 5 MHz, 10 MHz, 15 MHz, 20 MHz

LTE Band 41: 2496-2690 MHz
Bandwidth: 5 MHz, 10 MHz, 15 MHz, 20 MHz

LTE Band 48: 3550-3700 MHz
Bandwidth: 5 MHz, 10 MHz, 15 MHz, 20 MHz

LTE Receiver (Downlink) Frequency Range

LTE Band 1: 2110 — 2170 MHz

LTE Band 2: 1930 — 1990 MHz

LTE Band 3: 1805 — 1880 MHz

LTE Band 4: 2110 — 2155 MHz

LTE Band 5: 869 — 894 MHz

LTE Band 7: 2620 — 2690 MHz

LTE Band 8: 925 — 960 MHz

LTE Band 12: 729 — 746 MHz

LTE Band 13: 746 — 756 MHz

LTE Band 14: 758 — 768 MHz

LTE Band 17: 734 — 746 MHz

LTE Band 20: 791 — 821 MHz

LTE Band 28: 758 — 803 MHz

LTE Band 30: 2350 — 2360 MHz

LTE Band 38: 2570-2620 MHz

LTE Band 39: 1880-1920 MHz

LTE Band 40: 2300-2400 MHz

LTE Band 41: 2496-2690 MHz

LTE Band 48: 3550-3700 MHz

Frequency Stability

1+ 0.1 ppm

Emissions Designator

LTE Band 1: 1M10G7D, 1M0O8D7W, 2M67G7D,
2M68D7W, 4M48G7D, 4M47D7W, 8M94G7D,
8M95D7W, 13M5G7D, 13M5D7W, 18M0G7D
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Parameter

Value

LTE Band 2: 1M10G7D, 1M08D7W, 2M67G7D,
2M68D7W, 4M48G7D, 4M47D7W, 8M94G7D,
8M95D7W, 13M5G7D, 13M5D7W, 18M0G7D

LTE Band 3: 1M10G7D, 1M08D7W, 2M67G7D,
2M68D7W, 4M48G7D, 4M47D7W, 8M94G7D,
8M95D7W, 13M5G7D, 13M5D7W, 18M0G7D

LTE Band 4: 1M10G7D, 1M08D7W, 2M67G7D,
2M68D7W, 4M48G7D, 4M47D7W, 8M94G7D,
8M95D7W, 13M5G7D, 13M5D7W, 18M0G7D

LTE Band 5: 1M10G7D, 1M08D7W, 2M67G7D,
2M68D7W, 4M48G7D, 4M47D7W, 8M94G7D,
8M95D7W, 13M5G7D, 13M5D7W, 18M0G7D

LTE Band 7: 1M10G7D, 1M08D7W, 2M67G7D,
2M68D7W, 4M48G7D, 4M47D7W, 8M94G7D,
8M95D7W, 13M5G7D, 13M5D7W, 18M0G7D

LTE Band 8: 1M10G7D, 1M08D7W, 2M67G7D,
2M68D7W, 4M48G7D, 4M47D7W, 8M94G7D,
8M95D7W, 13M5G7D, 13M5D7W, 18M0G7D

LTE Band 12: 1TM10G7D, 1M0O8D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0OG7D

Maximum Spurious Emission

-13 dBm

Modulation Types

QPSK, 16QAM

Modulation Technology

SC-FDMA, TDMA

DC Voltage and Current information

3.6 V Final RF amplifier stages up to 1 Amps

UE Category and Data Rate

3GPP CAT4 and up to 50 MHz uplink

Device Class

4

Certifications

NA: Verizon, AT&T®, Bell Mobility
International: TTA loT for Korea

1.4.5
Military Standards

Table 27: Military Standards (810C—-810E)

Applica- 810C 810D 810E

ble MIL- Proce- Proce- Proce-
STD Methods dures Methods dures Methods dures
Low Pres- 500.1 [ 500.2 I/l 500.3 I/l

sure

High Tem- 501.1 [, 1l 501.2 I/A1, [I/A1 501.3 I/A1, 1I/A1
perature
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Applica- 810C 810D 810E

ble MIL- Proce- Proce- Proce-

STD Methods dures Methods dures Methods dures

Low Tem- 502.1 I 502.2 I/C3, 1l/C1 502.3 I/C3, 1l/C1

perature

Tempera- 503.1 I 503.2 I/A1, C3 503.3 I/A1, C3

ture Shock

Solar Ra- 505.1 Il 505.2 I/Hot-Dry 505.3 I/Hot-Dry

diation

Rain 506.1 Il 506.2 I 506.3 LIl

Humidity 507.1 Il 507.2 [I/Hot-Hu- 507.3 [l/Hot-Hu-
mid mid

Salt fog 509.1 I 509.2 I 509.3 I

Dust 510.1 I 510.2 I 510.3 I

Vibration 514.2 VIII/F, XI 514.3 /10, 11/3 514.4 /10, 11/3

Shock 516.2 Il 516.3 [, IV 516.4 [, IV

Table 28: Military Standards (810F-810H)

Applica- 810F 810G 810H

ble MIL- Proce- Proce- Proce-

STD Methods dures Methods dures Methods dures

Low Pres- 500.4 I/l 500.6 I/ 500.6 I/

sure

High Tem- |[501.4 I/Hot, 501.6 I/A1, 1I/A2 501.7 I/A1, 1I/A1

perature [I/Hot

Low Tem- 502.4 I/C3, 1l/C1 502.6 I/C3, 1l/C1 502.7 I/C3, ll/C1

perature

Tempera- 503.4 I 503.6 I/C 503.7 I/C

ture Shock

Solar Ra- 505.4 I/Hot-Dry 505.6 I/A1 505.7 I/A1

diation

Rain 506.4 [, 1 506.6 [, 1 506.6 [, 1

Humidity 507.4 - 507.5 [I- Aggra- 507.6 [I- Aggra-
vated vated

Salt fog 509.4 - 509.6 - 509.7 -

Dust 510.4 I, 1l 510.6 I, 1l 510.7 I, 1l

Vibration 514.5 1124, 11/5 514.7 1124, 11/5 514.8 1124, 11/5

Shock 516.5 I, IV 516.7 I, IV 516.8 I, IV
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1.4.6
Environmental

Table 29: Environmental Specifications

Environmental Specifications

Operating Temperature -20 °C to +60 °C (-4 to +140 °F)

Storage Temperature -40 to +85 °C (-40 to +185 °F)

Thermal Shock Per MIL-STD

Humidity Per MIL-STD

Electrostatic Discharge IEC 61000-4-2 level 4

Dust and Water Intrusion IEC 60529 - IP68, 6.6 ft (2 m) for 2 hours

Salt Fog 5% NaCl for 8 hours at 35 °C, 16 hours stand-
ing
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Chapter 2

Test Equipment and Service Aids

This section lists the recommended test equipment and service aids, and information on field
programming equipment. You can use this information in servicing and programming radios.

2.1

Recommended Test Equipment

The list of equipment contained in the following table includes most of the standard test equipment

required.

Table 30: Test Equipment

50 MHz Bandwidth

5 mV/div to 20 V/div

alent

Equipment Characteristics Example Application
Service Can be used as a sub- | Aeroflex 3920 (www.aero- Frequency/deviation meter
Monitor stitute. flex.com) or equivalent and signal generator for
wide-range troubleshooting
and alignment.
Digital RMS 100 pV to 300 V Fluke 179 (www.fluke.com) or | AC/DC voltage and current
Multimeter? equivalent measurements. Audio volt-
5Hzto 1 MHz
age measurements.
10 MQ Impedance
RF Signal 100 MHz to 1 GHz Agilent N5181A (www.agi- Receiver measurements
Generator? lent.com), Ramsey
~130dBmto +10dBm | psG1000B (www.ramseye-
FM Modulation: 0 kHz lectronics.com), or equivalent
to 10 kHz
Audio Frequency: 100
Hz to 10 kHz
Oscillo- 2 Channel Tektronix TBS1052C Waveform measurements
scope? (www.tektronix.com) or equiv-

Power Meter
and Sensor?

5% Accuracy

100 MHz to 500 MHz

50 W

Bird 43 Thruline Watt Meter
(www.bird-electronic.com) or
equivalent

Transmitter power output
measurements

equivalent

RF Millivolt- 100 mV to 3 VRF Boonton 9240 (www.boon- RF level measurements
meter 10 kHz to 1 GHz ton.com) or equivalent

Power Sup- OVto32V B&K Precision 9103 Voltage supply

ply 0A 20 A (www.bkprecision.com) or

2 Can use Service Monitor as substitute.
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Service Aids
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The following table lists the service aids recommended for working on the radio.

Chapter 2 : Test Equipment and Service Aids

While all of these items are available from Motorola Solutions, most are standard workshop equipment
items, and any equivalent item capable of the same performance may be substituted for the item listed.

Table 31: Service Aids Part Number and Part Description

Motorola Solu-
tions Part No.

Description

Application

brane Alignment Jig

PMKN4230_ Data UL Cable Connects the radio to a USB port for
radio programming or data transfer.
CAUTION: Do not use the
cable in a hazardous envi-
ronment.
PMKN4231_ Portable Programming, Testing, and Connects the radio to a USB port
Alignment Cable for radio programming, testing, and
alignment.
PMKN4265_ Data Cable Connects the radio to a USB port
for radio programming, data transfer,
application loading, and debugging
process.
CAUTION: Do not use the
cable in a hazardous envi-
ronment.
TLOO0140A01 Battery Eliminator Connects to radio using battery elimi-
nator cable.
PMLN6154 RF Adaptor Adapts antenna port to SMA cabling
of test equipment.
PMLNG6422_ RF Cable Measures RF related measurements.
TLOOO138A01 Chassis and Knob Opener Enables the removal of chassis from
radio housing.
TLO00154A02 RF Adaptor Holder Holds RF connector to radio.
NLN9839 Vacuum Pump Kit Allows servicer to test for leakage.
NTN4265_ Pressure Pump Kit Allows servicer to locate leakage.
TLOO0149A01 Standoff Screw Bit Custom-made screw bit for standoff
screw.
TLOO0152A01 Vacuum Adaptor and Rear Mic Mem- [ Connects the vacuum hose to the ra-

dio
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Programming, Testing, and Alignment Cable
Figure 1: Programming, Testing, and Alignment Cable (PMKN4230_)
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Figure 2: Programming, Testing, and Alignment Cable (PMKN4231_)

@ mororoza
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Figure 3: Pin Layout of Side Connector

®

e

®)

®

a4

Table 32: Pin Configuration of Side Connector

CONNECTION
P1 P2 P3
Pin Pin Pin Function
GROUND
13 VCC
DATA+
DATA-
16 4 GROUND
1and 5 11 EXTERNAL SPEAK-
ER+
2and7 12 EXTERNAL SPEAK-
ER-
20 1 EXTERNAL PTT
17 8 EXTERNAL MIC+
16 EXTERNAL MIC-
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Chapter 3

Transceiver Performance Testing

These radios meet published specifications through their manufacturing process by using high-
accuracy, laboratory-quality test equipment.

The recommended field service equipment approaches the accuracy of the manufacturing equipment
with a few exceptions. This accuracy must be maintained with the calibration schedule recommended
by the manufacturer.

3.1

Setup

Supply voltage is provided using a 7.5 VDC power supply. The equipment required for alignment
procedures is connected as shown in the Radio Tuning Setup chapter.

WARNING: Do not use any form of connector, for example wires, crocodile clips, and probes,
to supply voltage to the radio, other than the Motorola Solutions approved battery eliminator.

Initial equipment control settings must be as indicated in the following table:

Table 33: Initial Equipment Control Settings

Service Monitor Power Supply Test Set

Monitor Mode: Power Monitor Voltage: 7.5 Vdc Speaker set: A

RF Attn: -70 DC on/standby: Speaker/load:
Standby Speaker

AM, CW, FM: FM Volt Range: 10 V PTT: OFF

Oscilloscope Source: Mod Current: 25 A

Oscilloscope Horizontal: 10 ms/Div
Oscilloscope Vertical: 2.5 kHz/Div
Oscilloscope Trigger: Auto

Monitor Image: Hi

Monitor Bandwidth: Narrow
Monitor Squelch: Middle setting
Monitor Vol: 1/4 setting

Set up the DMR Transmitter and Receiver Test as per the following figure:

1 Connect the Programming cable to the radio and to the computer.

2 Remove the orange RF plug.

3 Connect the RF antenna adaptor to the 50 Q RF Input/Output port of the radio.
4

Connect the other end of the RF antenna adaptor to the T/R port of the Radio Test Set 3920 using
the RF cable shown in the figure.
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Figure 4: DMR Radio Transmitter and Receiver Testing Setup

) i Ant. Input / Output

T/R Port

\Y

Modulated RF Test
Signal / Tx
modulated RF Signal

Battery Eliminator

Power Supply

Repair Test Station

The following test stations are required to setup. The test stations are needed to perform the basic
radio functional testing after servicing the radio.

* Camera Test Station

* Audio Test Station (ATS)
* Radiated Test Station

* Leak Test Station

E/ NOTE: The radios can only be repaired by Motorola Solutions personnel due to the specific
required repair test stations.

3.2
Radio Test Mode

3.21
Entering Radio Test Mode

Procedure:
1 Turn the radio on.
2 Within 10 seconds after Self-Test is completed, press Side Button 2 five times in succession.

The radio beeps and the top display show a series of information regarding various version numbers
and subscriber-specific information. The displays are described in the following table:

Table 34: Front Panel Access Test Mode Displays

Name of Display Description Appears

Service Mode The literal string indicates that the radio has entered test Always
mode.

Host Version The version of host firmware. Always

DSP Version The version of DSP firmware. Always

Model Number The radio model number as programmed in the codeplug. | Always
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Name of Display Description Appears
MSN The radio serial number as programmed in the codeplug. Always
FLASHCODE The FLASH codes as programmed in the codeplug. Always
RF Band The radio band. Always

I::/ NOTE: The radio stops at each display for 2 seconds before moving to the next information
display. If the information cannot fit into one line, the radio automatically displays scrolls of
characters after 1 second. The last display shows RF Test Mode.

When boot process is completed, the radio enters Front Display Test Mode. Front display shows the
following selections:

* RGB Test

» Touchscreen Test

* Factory Reset

* Reboot to Safe Mode

3.2.2
RF Test Mode

According to the codeplug configuration, the radio microcontroller controls the RF channel selection,
transmitter key-up, and receiver muting.

During testing, alignment, or repair, remove the radio from the normal environment through Test Mode
or air test.

3.2.2.1
Testing RF Channel Selections

In RF Test Mode, the display upon the first line is RF Test, together with the power level icon at the
right end of the first line. The display upon the second line is the test environment, the channel number,
and channel spacing.

Prerequisites:

E/ NOTE: The default test environment is CSQ.

Procedure:

1 Each short press of Side Button 2 changes the test environment
(CSQ—TPL—DIG—USQ—CSAQ). The radio beeps once when radio toggles to CSQ, beeps
twice for TPL, beeps three times for DIG, and beeps four times for USQ.

E/ NOTE: DIG is digital mode and other test environments are analog mode as described in
Test Environments.

Table 35: Test Environments

No. of Description Function

Beeps

1 Carrier Squelch RX: unsquelch if carrier detected
(CSQ) TX: mic audio
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No. of Description Function
Beeps
2 Tone Private-Line RX: unsquelch if carrier and tone detected
(TPL) TX: mic audio + tone
3 Digital Mode RX: unsquelch if carrier detected
(DIG) TX: mic audio
4 Unsquelch (USQ) RX: constant unsquelch
TX: mic audio

2 Each short press of Side Button 1 toggles the channel spacing between 25 kHz, 12.5 kHz, and

20 kHz.

The radio beeps once when radio toggles to 20 kHz, beeps twice for 25 kHz, and beeps three

times for 12.5 kHz.

3 Turn Channel Knob to change the test channel from 1 to 16.

See Test Frequencies for the test channel descriptions.

The radio beeps in each position.

Table 36: Test Frequencies

Channel Selector Test Chan-  Frequen-

Switch Position nel cy

1 Low Power TX#1 or#9  400.15

9 High Power RX#1or#9  400.15

2 Low Power TX#2 or 423.25
#10

10 High Power RX#2 or 423.25
#10

3 Low Power TX#3 or 444 .35
#11

11 High Power RX#3 or 444.35
#11

4 Low Power TX#4 or 465.45
#12

12 High Power RX#4 or 465.45
#12

5 Low Power TX#5 or 485.55
#13

13 High Power RX#5 or 485.55
#13

6 Low Power TX#6 or 506.65
#14

14 High Power RX#6 or 506.65
#14
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Channel Selector Test Chan-  Frequen-

Switch Position nel cy

7 Low Power TX#7 or 526.75
#15

15 High Power RX#7 or 526.75
#15

8 Low Power TX#8 or 527.00
#16

16 High Power RX#8 or 527.00
#16

Table 37: Transmitter Performance Checks

BW to narrow

Test Name Communications An- |Radio Test Set Comments
alyzer
Reference Mode: PWR MON Test PTT to contin- Frequency error to
Frequency Fourth channel test Mode, Test uously transmit be:
frequency Channel 4 (during the per- 1201 Hz for UHF
Monitor: Frequency er- carrier formance check)
ror ' squelch
Input at RF In/Out
Power RF As above As above As above Low Power:
0.8-1.4W
High Power:
4.0-4.8W
Voice Modu- | Mode: PWR MON As above As above, meter Deviation: 2 4.0 kHz
lation Fourth channel test selector to mic but £5.0 kHz (25
frequency atten to -70, kHz Ch Sp).
input to RF In/Out
Monitor: DVM: AC
Volts
Set 1 kHz Mod Out
level for 0.025 Vrms at
test set, 80 mVrms at
AC/DC test set jack
Internal Mode: PWR MON Test Mode, Remove modula- Press PTT to switch
Voice Modu- | Fourth channel test Test Channel tion input on radio. Say "four"
lation frequency atten to -70, |4 carrier loudly into the radio
input to RF In/Out squelch out- mic. Measure devia-
put at anten- tion: 2 4.0 kHz but <
na 5.0 kHz (25 kHz Ch
Sp)
TPL Modu- As above Test Mode, As above Deviation: = 500 Hz
lation Fourth channel test Test Channel but <1000 Hz (25
frequency 4TPL kHz Ch Sp).

43




MNO006218A01-AB

Chapter 3 : Transceiver Performance Testing

Test Name Communications An- |Radio Test Set Comments
alyzer
RF Power DMR mode. Slot 1 Test Mode, Key up radio with- | TTR Enable is nee-
Power and Slot 2 Digital Mode, out modulation ded and IFR to
Power transmit with- using Tuner be set to trigger
out modula- mode with signal lev-
tion el~1.5V.
FSK Error DMR Mode. FSK Error | Test Mode, Key up radio with Not Exceed 5%
Digital Mode, 0513 test pattern
transmit with modulation using
0153 test pat- | Tuner
tern
Magnitude DMR Mode. Magni- As above As above Not Exceed 1%
Error tude error
Symbol De- DMR Mode. Symbol As above As above Symbol Deviation
viation Deviation should be within
648 Hz £10% and
1944 Hz £10%
Transmitter DMR Mode As above As above Transmitter BER
BER should be 0%
Table 38: Receiver Performance Checks
Test Name Communications Ana- Radio Test Set Comments
lyzer
Reference Mode: PWR MON Test Mode, PTT to contin- Frequency error to
Frequency Fourth channel test fre- Test Channel uously transmit be:
quency? 4 carrier (during the per- +201 Hz for UHF
Monitor: Frequency er- squelch out- formance check).
ror put at anten-
na.
Input at RF In/Out
Rated Audio | Mode: GEN Test Mode, PTT to OFF (cen- Set volume control to
Output level: 1.0 mV RF Test Channel ter), meter selec- 2.83 Vrms
Sixth channel test fre- 6 carlrlir for to Audio PA
quency squeic
Mod: 1 kHz tone at
3 kHz deviation
Monitor: DVM: AC Volts
Distortion As above, except to dis- As above As above Distortion < 3.0%
tortion
Sensitivity As above, except Sl- As above PTT to OFF (cen- RF input to be:
(SINAD) NAD, lower the RF level ter) <
for 12 dB SINAD. 0-23 v
Noise RF level setto 1 mV RF As above PTT to OFF (cen- Set volume control to
Squelch ter), meter selec- 2.83 Vrms

3 See Test Frequencies.
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Test Name Communications Ana- Radio Test Set Comments
lyzer
Threshold tion to Audio PA,
(only radios speaker/load to
with con- speaker
Zig:;gal As above, except Out of Test As above Unsquelch to occur
need to be change frt_equency to Mode; selgct at<0.25 pVv.
tested) a c_onventlonal system. a convention- Preferred SINAD =
Raise RF level from al system. 9-10 dB
zero until radio un-
squelches.
Receiver IFR DMR mode. Signal Test Mode, Read BER using RF level to be <
BER generator with 1031 test Digital Mode, Tuner. Adjust RF 0.35 pV for 5% BER
pattern. receive 1031 level to get 5%
test pattern BER
Receiver IFR DMR Mode. Signal Test Mode, RF level = Adjust volume until
Rated Audio | generator with 1031 test Digital Mode, -47dBm. Set au- Vrms =2.83V
pattern receive 1031 dio analyzer to
test pattern read Vrms. Adjust
volume to get rat-
ed audio
Receiver IFR DMR Mode. Signal As above As above. Then Not exceed 5%
Audio Dis- generator with 1031 test set audio analyzer
tortion pattern to measure distor-
tion

3.23
Top Display Flicker Test Mode

Procedure:
1 To access the Flicker test, press and hold Side Button 1.
A black screen is displayed. The screen remains black for a properly functioning display.

E/ NOTE: If there is any flickering, send the radio to the service depot to be fixed.

2 To proceed to the LCD Display test mode, press and hold Side Button 1 for two seconds.

3.2.4
Top Display Test Mode

Procedure:
1 To navigate through the 15 test cycles, press any button.

45



MNO006218A01-AB

Chapter 3 : Transceiver Performance Testing

46

Table 39: Top Display Test Mode

2 Observe and ensure that there is no dead pixels on the top display.

Test Cycle

Cycle 1-Horizontal

Cycle 2-Horizontal

Cycle 3-Horizontal

Cycle 4-Horizontal

Cycle 5-Horizontal

Cycle 6-Horizontal

Cycle 7-Horizontal

Cycle 8-Horizontal

Cycle 9-Horizontal

3
x
o

Cycle 10-Vertical

Cycle 11-Vertical

Cycle 12-Vertical

Cycle 13-Vertical
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Test Cycle Pixels

Cycle 14-Vertical IIIIIIIIIII
Cycle 15-Vertical _
3.25

LED Test Mode

Procedure:
1 Press and hold Side Button 1 after Display Test Mode.
The radio beeps once and displays LED Test Mode.

2 Press any button/key.
The red LED lights up and the radio displays Red LED On.

3 Press any button/key.
The red LED is turned off. The green LED lights up and the radio displays Green LED On.

3.2.6
Backlight Test Mode

Procedure:
Press and hold Side Button 1 after LED Test Mode.
The radio beeps once and displays Backlight Test Mode.

The radio turns on both LCD and keypad backlight.

3.2.7
Battery Check Test Mode

Procedure:
Press and hold Side Button 1 after Backlight Test Mode.

The radio beeps once and momentarily displays Battery Check Test Mode.

The radio displays the battery type and battery capacity.

3.2.8
Button Test Mode

Procedure:
1 Press and hold Side Button 1 after Battery Check Test Mode.
E/ NOTE: Any key press causes the test to advance from one step to the next.

47



MNO006218A01-AB
Chapter 3 : Transceiver Performance Testing

2 Perform the following actions:

Action Result

Press and hold Side Button 1. The radio displays Button Test (line 1).

The radio beeps once.

Rotate the Volume Knob. 2/1 through 2/255 appears.

The radio beeps at each position.

Rotate the Channel Knob clockwise. 4/1 appears.

The radio beeps at each position.

Rotate the Channel Knob counterclockwise.  4/-1 appears.

The radio beeps at each position.

Press the Side Button 1. 96/1 appears.

The radio beeps.

Release the button. 96/0 appears.

The radio beeps.

Press the Side Button 2. 97/1 appears.

The radio beeps.

Release the button. 97/0 appears.

The radio beeps.

Press the Side Button 3. 98/1 appears.

The radio beeps.

Release the button. 98/0 appears.

The radio beeps.

Press the PTT button. 1/1 appears.

The radio beeps.

Release the button. 1/0 appears.

The radio beeps.

Press the Top button. 148/1 appears.

The radio beeps.

Release the button. 148/0 appears.

The radio beeps.
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3.2.9
Performing RGB Test (Front Display)

Procedure:
1 In Front Display Test Mode, tap RGB Test—~START.

Your radio display turns white.

2 Swipe left consecutively.
Ensure all of the screen colors and patterns are displayed.
After each swipe, the radio display shows the following result:

Black screen appears.

Black screen with a white border appears.

White screen with a black border appears.

Black gradient screen appears.

Crosstalk pattern appears.

Crosstalk pattern with a lighter tone appears.

Black screen with white horizontal bars appears.

0 N OO g A ON -

Red screen appears.

9 Green screen appears.

10 Blue screen appears.

11 RGB test completed screen appears.

3 Tap Done.

3.210
Performing Touchscreen Test

Procedure:
1 In Front Display Test Mode, tap Touchscreen Test>START.
2 Trace the letter Z from the top-left corner to the bottom-right corner in one stroke.
Your radio shows the following indications:
+ If your radio display has no dead cells, the traced line displays in one continuous line.
+ If your radio display has dead cells, the traced line breaks where the dead cells are located.

3 Tap the screen and swipe left.
4 Tap Done.

Postrequisites: If the radio display has dead cells, replace or service the radio front display.

3.3
Camera Test Guidelines

This section provides an overview of all available Camera testing methods. This is supplemented
by the diagram setup and actual photos taken as visual test references. For optimum performance,
customers are encouraged to send their radios to Motorola Solutions for full diagnostic and repair.
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For test 3 and 4, service centers are required to purchase the SFR charts from the supplier as listed.

Figure 5: SFR Chart

rocol W o s B
CUS_SFR_ FOCUS 5
FOCUS_SFR_ SFR
e og| FOCUS SFR_ Focus SR |
FOCUS_SFR_ “Focus
FOCUS. FOCUS_SFR
FOCUS_SFR_
FOCUS SFR_ FOCUS_SFR
FOCUS_SFR_ FoCUs
FOCUS_SFR_ 8 FOCUS_SFR
FOCUS_SFR _SFR_
FOCUS 5FR_ FOCUS_SFR_ FOCUS_SFR
FOCUS_SFR FOCUS_SFR_ FOCUS_SFR
_SFR FOCUS _SFR_
Tl B bl uﬁ_ '-l'l-i;-l e
FOCUS_SFR FOCUS SFR_
FOCUS_5FR_ SFR
CUS_SFR_ FOCUS 5
| s W _OCUS_SF EREE _SFR
Table 40: SFR Chart Details
Types Details
Description Motorola Solutions 60 cm Focus Chart (38.4 cm x 30 cm) Ver. 22
Chart Version 1060.22
Size 38.4 cm x 30 cm
Colors 1/0, black
Paper stock 100# Matte Text
Artwork Standing file
Finishing Mounted to white foam core
Packing Carton
Table 41: Supplier Details
Types Details
Supplier Graphic Partners Inc.
Address 4300 IL Route 173 Zion, IL 60099-4089.
Phone +1 847-872-9445
Fax +1 847-746-7651
Toll +1 800-805-1610
Email info@graphocpartners.com
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3.3.1
Performing Live View Test

Procedure:
1 Open the Camera application (app) and check the live view subjectively.

E/ NOTE: The image appeared on live view screen should be sharp after the autofocus
settles. Colors of the image must be reproduced correctly and there must not be any
signs of solarization or obvious abnormality appear on the image.

2 Check the autofocus mechanism work properly by focusing a near object and then move the
focus to far object.

3 Enable the flashlight in the app and ensure the flashlight work when taking images.

3.3.2
Performing Blemish Test

Procedure:

1 Place a white paper or gray chart (if available) on a flat vertical surface that is illuminated with
lighting described in Lighting Setup. The white paper or gray chart must be clean (no visible dark
spots) and free of shadows.

Table 42: Lighting Setup

Methods Description

Preferred Method Measure lighting illuminance using a lux meter. The illumi-
nance measured on the chart surface must be within 200—
1000 lux.
Figure 6: Lux Meter Correct Placement for Measuring
Brightness

Acceptable Method In circumstances where the level of brightness cannot be

measured, the measurement setup should be performed.
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5
6

Methods Description

Figure 7: Setup Guide for Near Field Autofocus Meas-
urement

Light source must be aligned in

a straight line to the chart to ensure
uniform light illumination. Distance
between light source and chart must
not be more than 3 feet.

Recommended light source to be flourescent
lamp used for office lighting (D65 or cool white
light, 4 x 18W or better)

/ | \ A

| Approx. 6-7 ft

White paper —»
Clamped radio with
camera facing the chart

\
I 4 / Surface where the

10-20cm distance radio sits must be
between camera / firm, flat and horizontal
and chart

Fix the radio using a clamp. Use rubber pad or other suitable soft material between the clamp
and radio to prevent damage or scratches on the radio housing.

Position the clamped radio in an upright standing position 10—-20 cm away from the test chart.
Ensure that the white paper is only shown on the camera live view.

Press shutter firmly and avoid shaking the radio during the image capture.
Repeat step 4 twice, to obtain a total set of three images.

Download the captured images for visual inspection.

Downloaded images must be visually checked for the following:

Table 43: Examples of Images

Example Images

Good image
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Example Images

Failure caused by foreign me
terial

Vignetting effect
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Example Images

Caused by stain

3.3.3
Performing Near Field Autofocus Test

Procedure:

1 Place SFR chart on a flat vertical surface that is illuminated with lighting described in Lighting
Setup. The chart must be free of shadows.

Table 44: Lighting Setup

Method Description

Preferred Method Measure lighting illuminance using a lux meter. The illumi-
nance measured on the chart surface must be within 200—
1000 lux.
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Method

Description

Figure 8: Lux Meter Correct Placement for Measuring

Brightness.

FOCUS TR
T Pocug sER

PO TR

a
B
g
§

&
2
2 8
ey

EOCUS SFR

Acceptable Method

In circumstances where the
measured, the measuremen

level of brightness cannot be
t setup should be performed.

Figure 9: Setup Guide for Blemish Test

Light source must be aligned in

a straight line to the chart to ensure
uniform light illumination. Distance
between light source and chart must
not be more than 3 feet.

Recommended light source to be flourescent
lamp used for office lighting (D65 or cool white
light, 4 x 18W or better)

A

Testchart —»

Center of chart v
mustcorrespond | [T — T T — — — =
to center of the 10cm distance
camera between camera

and chart

Approx. 6-7 ft

Clamped radio with
camera facing the chart

A/ Surface where the

radio sits must be
/ firm, flat and horizontal
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2 Fix the radio using a clamp. Use rubber pad or other suitable soft material between the clamp
and radio to prevent damage or scratches on the radio housing.

3 Position the clamped radio in an upright standing position 10 cm away from the test chart.
Ensure that center of chart is aligned to the center on the LCD screen in live view mode.

4 Press shutter firmly and avoid shaking the radio during the image capture.
Figure 10: Image for Near Field Autofocus Test

5 Repeat step 4 twice to obtain a total set of three images.

Download the captured images for visual inspection. Choose image with the best sharpness
among the three images taken.

7 Perform 100% image zoom on the highlighted area.
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Figure 11: Image Showing the Area to Zoom

Downloaded images must be visually checked for the following:

|Z' NOTE:

Images must not show severe blurring when viewed at 100% scale.
Rotate the images to counter-clockwise 90° to display a larger and clearer picture.

Table 45: Examples of Images

Type Example

Full view of a good
image
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Type Example

100% zoom of a
good image

Full view of a mar-
ginally acceptable
image
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Type Example

100% zoom of a
marginally accepta-
ble image

Full view of a failed
image
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Type Example

100% zoom of a
failed image

3.3.4
Performing Far Field Autofocus Test

Procedure:

1 Place SFR chart on a flat vertical surface that is illuminated with lighting described in Lighting
Setup. The chart must be free of shadows.

Table 46: Lighting Setup

Method Description

Preferred Method Measure lighting illuminance using a lux meter. The illumi-
nance measured on the chart surface must be within 200—
1000 lux.
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Method Description

Figure 12: Lux Meter Correct Placement for Measuring
Brightness.

POCLE TR
FOCUS SFR

FOCUS TR
T Pocug sER

&
2
2 8
ey

EOCUS SFR

Acceptable Method In circumstances where the level of brightness cannot be
measured, the measurement setup should be performed.

Figure 13: Setup Guide for Blemish Test

Light source must be aligned in

a straight line to the chart to ensure
uniform light illumination. Distance
between light source and chart must
not be more than 3 feet.

Recommended light source to be flourescent
lamp used for office lighting (D65 or cool white
light, 4 x 18W or better)

A

| Approx. 6-7 ft

Testchart —»

Clamped radio with
camera facing the chart

Center of chart v /

mustcorrespond | [T — T T T T T =T Surface where the

to center of the 10cm distance radio sits must be

camera between camera / firm, flat and horizontal
and chart
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2 Fix the radio using a clamp. Use rubber pad or other suitable soft material between the clamp
and radio to prevent damage or scratches on the radio housing.

3 Position the clamped radio in an upright standing position 60 cm away from the test chart.
Ensure that center of chart is aligned to the center on the LCD screen in live view mode. The
background wall should be in mono color
(preferably black or gray) and without any patterns. Wall surface should not be the reflective
type.

4 Press shutter firmly and avoid shaking the radio during the image capture.

Figure 14: Image for Far Field Autofocus Test

“FOCUS SFR_
FOCUS_SFR_ [Ty
OCUS_SFR_

_SFR_ F
FOCUS_SFR_

_SFR_ FOCUS S

NEMN OCUS_SF ===-

5 Repeat step 4 twice to obtain a total set of three images.
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6 Download the captured images for visual inspection. Choose image with the best sharpness
among the three images taken.

E/ NOTE: The background wall should be in monocolor (preferable black or gray) without
any patterns and the surface of the wall should not be reflective type.

Downloaded images must be visually checked for the following:

NOTE:
E/ Images must not show severe blurring when viewed at 100% scale at the center region.

Rotate the images to counter-clockwise 90° to display a larger and clearer picture.

Table 47: Examples of Images

Type Example
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Example

Type

Failed image
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3.3.5
Failure Symptoms and Corrective Actions

This section lists the symptoms for camera image failures and corrective actions that can be taken.

Defect Possible Cause Corrective Action Example

Solarized Image or Partial connection or Send for camera re- Figure 15: Example

No Live View data line failure affect-  placement. of a Solarized SFR
ing the color repro- Chart Image in Live
duction, appearance View Mode
of color contours, or

no live view.

Figure 16: Example
of a Solarized White
Paper Image in Live
View Mode
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Defect

Possible Cause

Corrective Action Example

Blur or Unclear Image

Camera top poron
pad may have not
been assembled cor-
rectly causing the po-
ron pad to pinch and
infringe into the cam-
era barrel path, pre-
venting effective near
field focus.

Remove the camera Figure 17: Example

retainer and reassem-  of Image with Good
ble the poron pad cor- Sharpness

rectlv.

FOCUS SFR
ER. FO
- &

FO

FR_
FOCUS_SFR_
FR FO

Figure 18: Example
of Image with Poor
Sharpness

"FOCUS SFR
SFR FO
3

- -

FO

_— W W —

SFR

'FOCUS SFR
CER EN
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Defect Possible Cause Corrective Action Example
Image Vignetting Ef- The center of the Remove the camera Figure 19: Example
fects camera top poron pad  retainer and ensure of Image with Vi-
may be offset relative  that the poron pad is gnette Effect
to the center of the placed correctlv.

camera causing the
poron pad to block the
camera’s field of view.

Dark Spot Appeared Large particle trap- Remove the camera Figure 20: Failure

on Photo Image ped in the compart- retainer and check for  Caused by Foreign
ment between camera  any foreign materials Material — Example 1
module and camera fall on too of the cam-
main lens.
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Defect Possible Cause Corrective Action Example

Figure 21: Failure
Caused by Foreign
Material — Example 2

Abnormal Color or Stain appeared on Clean the camera Figure 22: Failure
Stain on Photo Image ~ camera main lens. main lens with lint free  Caused by Stain -
cloth. Example 1
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Defect Possible Cause Corrective Action Example

Figure 23: Failure
Caused by Stain —
Example 2

34
Bluetooth Performance Test

The following table shows the actions in performing Bluetooth performance test with the supposed
measured time.

Actions Time Measured

Reconnect a pre-paired Bluetooth accessory af- <5 seconds
ter power-up.

Enable Bluetooth on radio setting menu. <10 seconds

Pair Bluetooth headset. < 5 seconds

E/ NOTE: The time between clicking on
Pair with Device window and produc-
ing the Device Connected chime on
radio.

If audio does not distort for at least 10 meters, Not applicable
play a ringtone. Otherwise, continue playing a
sound while listening to the Bluetooth headset.

3.5
Performing WLAN Performance Check

Procedure:

1 Configure and connect the radio to a Wi-Fi access point.
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2 Verify that the Wi-Fi connection strength is full when the radio is near the access point.

E/ NOTE: The Wi-Fi connection strength becomes weaker when the radio moves farther
away from the access point.

3.6
Performing GPS Performance Check

Procedure:
1 Configure and enable the GPS of the radio.
2 Position the radio in the outdoor with open sky area.
3 Turn on the radio, and allow the radio to lock onto a GPS location.

Radio locks within 2 minutes in open sky area and more than 5 minutes in an obstructed area.

The display shows GPS icon that indicates the GNSS feature is enabled.
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Chapter 4

Radio Programming and Tuning

This chapter provides an overview of the MOTOTRBO Customer Programming Software (CPS), Tuner,
and AirTracer applications, which are all designed for use in Windows 2000 onwards environment.

E/ NOTE: Refer to the online help files of the appropriate program for the programming
procedures.

These programs are available in one kit as listed in the following table. An Installation Guide is also
included with the Kkit.

Table 48: Software Installation Kits Radio Tuning Setup

Description Part Number

MOTOTRBO CPS, Tuner, and AirTracer Applications CD RVN5115_
GMVN5141_

MOTOTRBO CPS 2.0 / RM Software DVD GMVNG6241_

MOTOTRBO CPS and AirTracer on CD-ROM PMVN4130_

MOTOTRBO Tuner on CD-ROM PMVN4131_

MOTOTRBO CPS, Tuner, and AirTracer Applications This kit cannot be pur-
chased. It can be down-
loaded from https://busi-
nessonline.motorolasolu-
tions.com

4.1
Field Programming

Field programming requires specific equipment and special instructions. See Online Help in
RadioCentral for complete Field programming information.

E/ NOTE: Do not use USB cable when performing Field programming.

4.2
AirTracer Application Tool

The MOTOTRBO AirTracer application tool captures over-the-air radio traffic and save the data into a
file.

The AirTracer application tool can also retrieve and save internal error logs from MOTOTRBO radios.
The saved files can be analyzed by trained Motorola Solutions personnel to suggest improvements in
system configurations or to help isolate problems.

4.3

Radio Tuning Setup

Retuning is not required if service kit has been replaced and factory tuned. However, check service kit
for performance before use.
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Before keying up the radio, set the Bias DAC for the appropriate final device bias current. If the bias is
not properly set, it may cause damage to the transmitter.

CAUTION: Only Motorola Solutions Service Centers or Authorized Motorola Solutions Service
Dealers can perform this function.

A personal computer (PC) with Windows 8 and above and a tuner program are required to tune the
radio. See the following figure to perform the tuning procedures.

Figure 24: Radio Tuning Equipment Setup

Eﬁ:w?r?;tor Service Monitor
i or Counter
7.5V Reg. RF Adaptor // Transmit
+12 VDC \ / > Wattmeter
Power [ Radio 10 dB Pad Receive
Supply ;/:[D - RF Generator

Audio In Tx

H

Audio Generator

|

G—:I:I I: Test Box

RLN4460
~_ — - Rx Sinad Meter

AC Voltmeter

i

44
Assembling the RF Adaptor

Procedure:

1 Remove the back bezel.

2 Remove the RF plug.
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3 Align the RF Adaptor Holder to the antenna opening of the housing.
The RF Adaptor Holder should fit tightly around the outer wall of the antenna opening.

4 To hold the RF Adaptor in place, fasten the screw.
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©
\ _
7/ S

7

=7/

6 Perform leak test on the radio. Refer to Performing Vacuum Test on page 77 and Replacing Air
Ventilation Label and Gore Membrane on page 78 for more information.
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Chapter 5

Disassembly and Reassembly
Procedures

CAUTION: To assure the safety and regulatory compliance of your radio, repair your radio only
at Motorola Solutions service facilities. Contact your dealer for further instructions.

This chapter provides details about the following:

* Preventive maintenance (inspection and cleaning).
» Safe handling of CMOS and LDMOS devices.

* Repair procedures and techniques.

» Disassembly and reassembly of the radio.

51
Preventive Maintenance

Periodic visual inspection and cleaning are recommended.

Inspection

Check that the external surfaces of your radio are clean, and that all external controls and switches are
functional. It is not recommended to inspect the interior electronic circuitry.

Cleaning Procedures

The following procedures describe the recommended cleaning agents and the methods to clean the
external and internal surfaces of your radio.

External surfaces include the front cover, housing assembly, and battery. These surfaces should be
cleaned whenever a periodic visual inspection reveals the presence of smudges, grease, and/or grime.

A CAUTION: Use all chemicals as prescribed by the manufacturer. Follow all safety precautions
as defined on the label or material safety data sheet. The effects of certain chemicals and their
vapors can have harmful results on certain plastics. Avoid using aerosol sprays, tuner cleaners,
and other chemicals.

E/ NOTE:

Only clean internal surfaces when your radio is disassembled for service or repair.

Disinfecting Procedures

In response to the Coronavirus (COVID-19) pandemic, Motorola Solutions is providing recommended

cleaning and disinfecting guidelines for your radios, based on current and best understanding of radio
hygiene. As per global health authorities, removing germs, dirt and impurities from surfaces lowers the
risk of spreading infection.

For more information on recommended cleaning and disinfecting guidelines, refer to the following links:
» https://youtu.be/cYjxoUNCXZo

* https://newsroom.motorolasolutions.com/mediakits/recommended-cleaning-and-disinfecting-
guidelines-for-our-radios-body-worn-cameras-and-accessories.htm
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Cleaning Battery Contact

It is recommended to clean the battery contact with an air gun. You are required to set the air pressure
at 2 MPa and spray the battery contact at a distance of ~10 cm.

E/ NOTE: You are recommended not to charge or replace battery in the dusty environment.

5.2

Safe Handling of CMOS and LDMOS Devices

Complementary Metal Oxide Semiconductor (CMOS) and Laterally Diffused Metal Oxide
Semiconductor (LDMOS) devices are used in this family of radios, and are susceptible to damage
by electrostatic or high-voltage charges.

Damage can be latent, resulting in failures occurring weeks or months later. Therefore, special
precautions must be taken to prevent device damage during disassembly, troubleshooting, and repair.

Handling precautions are mandatory for CMOS/LDMOS circuits and are especially important in low
humidity conditions. Do not attempt to disassemble your radio without referring to the following caution
statement.

A CAUTION:
This radio contains static-sensitive devices. Do not open your radio unless you are properly
grounded. Take the following precautions when working on this unit:

» Store and transport all CMOS/LDMOS devices in conductive material so that all exposed
leads are shorted together. Do not insert CMOS/LDMOS devices into conventional plastic
"snow" trays used for storage and transportation of other semiconductor devices.

» Ground the working surface of the service bench to protect the CMOS/LDMOS device. It
is recommended that you use a wrist strap, two ground cords, a table mat, a floor mat,
electrostatic discharge (ESD) shoes, and an ESD chair.

» Wear a conductive wrist strap in series with a 100k resistor to ground. Replacement
wrist straps that connect to the bench top covering are Motorola Solutions part number
4280385A59.

» Do not wear nylon clothing while handling CMOS/LDMOS devices.

* Do not insert or remove CMOS/LDMOS devices with power applied. Check all power
supplies used for testing CMOS/LDMOS devices to be certain that there are no voltage
transients present.

*  When straightening CMOS/LDMOS pins, provide ground straps for the apparatus used.
*  When soldering, use a grounded soldering iron.

+ Handle CMOS/LDMOS devices by the package and not by the leads. Before touching the
unit, touch an electrical ground to remove any static charge that you may have accumulated.
The package and substrate may be electrically common. If so, the reaction of a discharge to
the case would cause the same damage as touching the leads.

5.3
Performing Vacuum Test

The vacuum test uses a vacuum pump and gauge. The pump creates a vacuum condition inside the
radio, and the gauge monitors the radio for a stable vacuum reading; that is, checking for a properly
sealed, watertight unit.

Prerequisites:

* Remove the battery.
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* Remove the universal connector dust cover to expose the universal connector.

* Remove the back bezel, breathing vent label, and breathing vent membrane.

Procedure:

1 Attach the vacuum hose to the vacuum pump. Check the pump and hose for leaks by blocking
off the open end of the hose and operating the pump a few times.

The actual reading of the gauge at this point is not important; it is important that the gauge
pointer remained steady, indicating no vacuum leaks in the pump.

Attach the open end of the hose to the leak test fixture (TLO0O0152A01).
Place the radio into the leak test fixture.

Operate the pump until the gauge indicates 6.5—-7 in. Hg of vacuum on the radio. Observe the
gauge for approximately 2 minutes.

+ If the needle falls 0.25 in. Hg or less (half scale interval), then the radio has passed the
vacuum test and is approved for immersibility. No additional testing will be required.

» If the needle falls more than 0.5 in. Hg (half scale interval), then the radio has failed the
vacuum test and the radio might leak if immersed. Additional troubleshooting of the radio will
be required; complete this procedure, then go to Pressure Test.

5 Remove the radio from the leak test jig.

5.4
Replacing Air Ventilation Label and Gore Membrane

Both Air Ventilation Label and Gasket need to be replaced after vacuum test, pressure test, or water
leakage troubleshooting.

Prerequisites:

78



MNO006218A01-AB
Chapter 5 : Disassembly and Reassembly Procedures

Figure 25: Iltems Required for Cleaning Chassis Recess

Table 49: ltems Required for Cleaning Chassis Recess

Label Description

1 Lint-free cloth

2 Isopropyl Alcohol (IPA)
3 Gloves

O

IMPORTANT: Wear a new pair of gloves when performing this procedure to avoid
contamination to the chassis.

Procedure:

1
2

Remove the Air Ventilation label from the chassis.
Clean the chassis recess for Air Ventilation Label and Gore Membrane with IPA by using a piece
of lint-free cloth.

Ensure that the chassis surface at the Air Ventilation label recess is clean, with no minimum
scratches, and free from any adhesive or other foreign materials.

79



MNO006218A01-AB
Chapter 5 : Disassembly and Reassembly Procedures

Figure 26: Recess Condition After Cleaning

X

4 Install a new Gore Membrane, covering the gore port hole, in the small recessed area in the
back kit chassis. Reject the Gore Membrane if it is offset and/or lifted from the recess.

@
X

5 Press down evenly over the Gore Membrane surface to ensure good adhesion.

Figure 27: Gore Membrane Reassembly
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Figure 28: Installing Gore Membrane

6 Install a new Air Ventilation label, covering the vent port hole, in the small recessed area in the
back kit chassis.
Ensure that no oily substance is in contact with the seal and the Air Ventilation label is not offset
and/or lifted from the recess.

Figure 29: Air Ventilation Label Reassembly

ATTENTION

DO NOT
BLOCK

7 Install a new Air Ventilation label in the larger recessed area in the chassis.

8 Press down evenly over the label surface to ensure good adhesion.
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Figure 30: Installing Air Ventilation Label

5.5
Battery Maintenance

Maintain your radio battery annually or as required; when battery contacts are dirty or show signs of
wear. Battery Maintenance prolongs battery contacts life and free battery interface from contamination.

It is recommended that the Battery Radio-side and Charger-side contacts are cleaned with DeoxIT
GOLD cleaner/lubricant.

DeoxIT GOLD (Supplier CAIG Labs, part number: G100P) cleaner/lubricant pen is very effective at
cleaning and extending the life of the battery contacts. DeoxIT GOLD cleaner/lubricant pen is available
at numerous electronics suppliers (Radio Shack, McMaster Carr, Fry's, and more) and directly from
manufacturer, CAIG Labs, at http://www.caig.com.

This pen-based package is recommended as it provides better access to the recessed contacts of the
battery. The pen tip may need to be modified (trimmed on the sides) to improve penetration into the
battery contact slots.

Advanced contact wear is defined as wear through the contact platings (gold and nickel) to the base
metal (copper). Copper exposure is characterized by a distinctive
orange-brown metal appearance surrounded by silvery nickel underplates and gold top coat.

In some cases, a magnified (10 times minimum) inspection may be required to verify wear through to
the base material. Polishing of the gold or nickel surface is common and is not considered as a need
for replacement. Replace battery when advanced wear is evident.

5.5.1
Maintaining the Battery

Procedure:
1 Shake the lubricant pen until the fluid begins to flow.
2 Wipe battery contact surface with felt tip.

3 After cleaning the contact areas of any foreign material, let the lubricant or cleaner dry for 2
minutes.
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4 Replace the battery on the radio. Ensure that the battery is attached properly on the radio.

Postrequisites: After cleaning, inspect the contact surfaces for signs of advanced contact wear. See
Battery Maintenance on page 82 for advanced contact wear.

5.5.2
Maintaining Battery Radio Side Contact

Procedure:
1 Set the air pressure of air blow gun at 2 MPa.
2 Blow at the battery radio side contact at a distance of approximately 10 cm.

3 Replace the battery in a dust-free environment.

5.6
Maintaining Accessory Connector and Accessory Contacts

Prerequisites: Ensure that the accessory connector and accessory contacts surfaces are dried and
cleaned.
Procedure:

1 Shake the Pro-Gold p/n 1104959T01 (Deoxit Gold Contact Cleaner, Enhancer, and Protector)
until the fluid begins to flow.

2 Wipe accessory connector and accessory Contacts with felt tip.

Postrequisites:
Attach the dust cover whenever accessory is not attached to your radio.

Ensure that accessory connector is dried before attaching accessory or dust cover.

In a normal environment, perform the maintenance procedure once a month.
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Chapter 6

Basic Troubleshooting

This chapter contains error conditions and factory reset procedure.

6.1
Power-Up Error Codes

Upon powering up, the radio performs certain tests to determine if its basic electronics and software
are in working order. Any error detected has an associated error code that is presented on the radio
display.

The following are the classes of detectable errors:

Fatal errors
Normal radio operation is inhibited when your radio encounters fatal errors.

Fatal errors include hardware errors detected by the microprocessor and certain memory errors.

These memory errors include incorrect ROM checksum, incorrect RAM checksum, and incorrect
checksums of codeplug (Persistent Storage) blocks that contain operating parameters.

If the codeplug block operating parameters are corrupted, operation of the unit on the proper
frequency, system, and group are in question.

Attempts to use this information could provide a false sense of security that others are receiving
your messages.

Non-fatal errors
Corrupted codeplug blocks of call IDs, or their associated aliases are considered non-fatal errors.

Normal communication is still possible, but the user may be inconvenienced.

Table 50: Types of Error Code

Error Code Description Error Type Corrective Action
0x9000 General Hardware Failure Fatal Retest the radio by turning it
on again.

0x9200 Security Codeplug Fatal Error Fatal Reprogram codeplug.

0x9300 CFS Error Fatal Reprogram codeplug.

0xA200 Tuning Codeplug Fatal Error Fatal Reprogram codeplug.

0x2200 Tuning Codeplug Non-Fatal Non-Fatal Normal communication is still
Error possible.

0x8200 External Codeplug Error Fatal Reprogram codeplug.

0x0200 Codeplug Non-Fatal Error Non-Fatal Normal communication is still

possible, but you may face in-
convenience in using the ra-
dio. Reprogram codeplug.

0x8100 DSP ROM Checksum Fatal Fatal Reprogram FLASH Memory,
Error then retest.
0x9400 Invalid Battery Non-Fatal Replace with a valid battery.
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Error Code Description Error Type Corrective Action

0xA400 Board Mismatch Failure Fatal Send the radio to the service
depot.

6.2

Operational Error Codes

During radio operation, your radio performs dynamic tests to determine if your radio is working
properly. Problems detected during these tests are presented as error codes on your radio display.
Use the following table to aid in understanding particular operational error codes.

Table 51: Types of Error Code

Error Description Error Type Corrective Action

Code

FAIL Synthesizer Out-of-Lock. Non-fatal Reprogram the codeplug.
001

FAIL Personality checksum or Non-fatal Reprogram the codeplug.
002 system block error.

E/ NOTE: If error message reoccurs, send radio to nearest Motorola Solutions Offices or
Authorized Motorola Solutions Service Dealers.

6.3
Performing Factory Reset

Factory reset allows you to reset your radio to factory defaults.

Procedure:
1 From home screen, swipe up.
2 Tap Test Mode—Factory Reset.
3 Enter the authorized password.

For the authorized password, convert the last four digits of your radio serial number to four digits
hexadecimal value. Once converted, if the hexadecimal values only consist of two digits, insert

00 in front of the hexadecimal value.

4 Tap \/Done—>CONFIRM.

E/ NOTE: Factory reset will wipe out all user data on Android and reset codeplug to default.
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Chapter 7

Authorized Accessories List

Motorola Solutions provides approved accessories to improve the productivity of your radio.

For more information about the accessories, UL accessories, and batteries supported for your radio,
see https://learning.motorolasolutions.com/lon with the following Manual Part Numbers:

« MNO006920A01, MOTOTRBO™ lon Smart Radio Accessories Leaflet
¢ MNOO06806A01, MOTOTRBO lon UL Manual
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This glossary contains an alphabetical listing of terms and their definitions that are applicable to
portable and mobile subscriber radio products. All terms do not necessarily apply to all radios, and
some terms are merely generic in nature.

Analog Refers to a continuously variable signal or a circuit or device designed to handle such
signals.

Band Frequencies allowed for a specific purpose.
Bluetooth A wireless protocol utilizing short-range communications over short distances.
Default A pre-defined set of parameters.

Digital Refers to data that is stored or transmitted as a sequence of discrete symbols from a finite set;
most commonly this means binary data represented using electronic or electromagnetic signals.

Frequency Number of times a complete electromagnetic-wave cycle occurs in a fixed unit of time
(usually one second).

Global Navigation Satellite System GNSS uses satellites from the GPS, GLONASS, Galileo,
and BeiDou systems.

* Global Positioning System (GPS)
- Itincludes Satellite Based Augmentation System (SBAS).

- Method of location based on reception of multiple satellite signals by a device on the
ground or in an airplane.

» Global Navigation Satellite System (GLONASS)
» (Galileo Navigation Satellite System (Galileo)

- European Global Satellite Navigation System
» BeiDou Navigation Satellite System (BDS)

- Chinese Satellite Navigation System.

Integrated Circuit (IC) An assembly of interconnected components on a small semiconductor
chip, usually made of silicon. One chip can contain millions of microscopic components and perform
many functions.

kilohertz (kHz) One thousand cycles per second. Used especially as a radio-frequency unit.

Liquid-Crystal Display (LCD) An LCD uses two sheets of polarizing material with a liquid-
crystal solution between them. An electric current passed through the liquid causes the crystals to align
so that light cannot pass through them.

Light Emitting Diode (LED) An electronic device that lights up when electricity is passed
through it.

87



MNO006218A01-AB
Glossary

Megahertz (MHz) One million cycles per second. Used especially as a radio-frequency unit.

Printed Circuit Board (PC Board) A circuit manufactured so that many or all of the
components are attached to a non-conductive circuit board with copper strips on one or both sides
to replace wires.

Programming Cable A cable that allows the computer to communicate directly with certain radios
using USB.

RadioCentral (RC) A name for Motorola Solutions cloud based programming solution.

Receiver Electronic device that amplifies RF signals. A receiver separates the audio signal from the
RF carrier, amplifies it, and converts it back to the original sound waves.

Radio Frequency (RF) The portion of the electromagnetic spectrum between audio sound and
infrared light (approximately 10 kHz to 10 GHz).

Signal An electrically transmitted electromagnetic wave.
Smart Radio A radio with smart data capabilities.

Squelch Muting of audio circuits when received signal levels fall below a pre-determined value. With
carrier squelch, all channel activity that exceeds the radio’s preset squelch level can be heard.

Telecommunications Industry Associatio (TIA) An organization representing the

global information and communications technology (ICT) industry that develops and publishes
telecommunication standards.

Tone Private Line (TPL) A continuous tone-coded squelch, which contains 29 codes. It is not
compatible with DPL, and is common among all radio manufacturers.

Transceiver Transmitter-receiver: A device that both transmits and receives signals.
| Abbreviation:XCVR

Transmitter Electronic equipment that generates and amplifies an RF carrier signal, modulates the
signal, and then radiates it into space.

Ultra-High Frequency (UHF) The term for the International Telecommunication Union (ITU)
Radio Band with a frequency range of 300 to 3000 MHz.

Wireless Fidelity (Wi-Fi) A wireless data transmission protocol based on IEEE 802.11.
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BBepgenue

BBeaneHue

B HacTosILLEeM pykOBOACTBE COAEpPXKMTCHA BCA UHGOpMauums, Heobxoammasi ansa obecneveHums
MaKcUMarnbHOW NPOU3BOAUTENBHOCTU U3AENUSA U MakCUManbHOro BpeMeHn paboTbl C MOMOLLbIO
npoueayp obcnyxvBaHnst ypoBHsa 1 1 2.

A

BHUMAHMUE:

OTU MHCTPYKUMM MO 06CNYXMBaHUIO NpeAHa3Ha4YeHbl TOMNbKO ANs KBanMuumMpoBaHHOo
nepcoHana. [ns CHMXeHNs pucka NopaxeHust SNeKTPUHECKNM TOKOM BbINOMHANTE
TEXHUYECKOE 0BCNYXKMBaHNE TOMNBKO TEX KOMMOHEHTOB, KOTOPbIE NPUBEAEHbI B MHCTPYKLMAX
no akcnnyatauun. [ipyrue AefcTBUS OMKHbI BbINOMHATLCS KBaNUULMPOBaHHLIMU
cneuunanuctamm. O6paTuTech k KBannMUUMpPOBaHHbLIM CreLMancTam Ans npoBeAeHns
o6cnyXnBaHus.

BHUMAHMUE:

TonbKo cepBUCHbIE LIEHTPLI, 0400peHHble opraHn3auven Underwriter Laboratory (UL), umetot
npaBo BCKPbIBATb M 0OCyXMBaTb pagmocTaHumm ¢ ceptudukaumen UL. BekpbiTve n peMoHT
B CEPBUCHBIX LIeHTpax, He 00nagatoLLmMx COOTBETCTBYOLLUMUN NOFTHOMOYMSIMU, MPUBOAAT K
aHHYNMPOBaHMWIO CepTUPUKALUN pagMoCcCTaHLUMK 118 NCMOMb30BaHMS B ONACHbIX YCIOBUSIX.

OTKa3 OT OTBETCTBEHHOCTM

MHdopmaumsa B faHHOM AOKYMEHTE npoLuna TwaTternbHY NPoBEpKY U AOIMKHA paccMaTpuBaTbCs Kak
HagexHasa. OgHaKko KOMNaHUs He HeceT OTBETCTBEHHOCTM 3a BO3MOXHbIEe HETOYHOCTU. Bonee Toro,
komnanusi Motorola Solutions octaBnsieT 3a cobo npaBo BHOCUTbL M3MeHeHUs B Nnioboe nsgenve gns
yny4LeHns SCHOCTU, (PYHKLUMOHANLHOCTN nnu cTpykTypbl. Komnanusa Motorola Solutions He HeceT
HUKaknx 0683aTenbCTB, CBA3AHHbIX C UCMOMb30BaHWEM NOObLIX U3OENWUA UMK CXEM, ONUCaHHBIX B
OaHHOM JOKYMEHTe, a TakKe He NpefoCcTaBnseT NIMUEH3MU B pamMKax NaTeHTHbIX Npas unun npasa

Ha apyrve nsgenus.

YcnoBHble 0603Ha4YeHns, Ucnonb3yembie B PyKOBOACTBE

B naHHOM pykoBOACTBE MCMOMb3YKTCS Takne yCroBHble 0603HaveHus, kak "lMpegynpexaeHve”,
"BHumaHune" u "Mpumedvanne". 3Tn ycnoBHble 0603HAYeHNs CriyxaT AN 3a0CTPeHNs BHUMaHWS

Ha CyLLLeCTBYIOLLMX yrpo3ax 6e30nacHOCTU 1 ANst HANOMUHAaHWS O cObnaeHUN HeobxoanMbIX Mep
BesonacHocTw.

A
A

NPEOYNPEXAEHUE:

O6o3Ha4veHune NMPEOYTMPEXOEHWE ykasbiBaeT Ha NOTEHLMANbHO OMAaCHY CUTyauuio,
KOTOpasi MOXET CTaTb MPUUNHON TPaABMbI UMM CMEPTU, ECINIM HE ByAYT NPUHATLI MepbI NO ee
npeaoTBpaLLEHNIO.

BHUMAHMUE:

O6o3HayeHne BHUMAHWME ykasbiBaeT Ha NoTeHLManbHO OnacHyt CMTyaumio, koTopas
MOXET MPUBECTU K NOBPEXAEHMI0 000pyA0BaHUs, ecnv He ByAyT NPUHATEI MepbI NO ee
npeaoTBpaLLeHuio.

NMPUMEYAHUE:
O603Ha4eHne NMPUMEYAHWE ykasbiBaeT Ha nocnegoBaTenbHOCTL onepauui, MeToabl Unm
YCINOBUSl, HA KOTOpble HeEO6Xx0AMMO 06paTUTL BHUMAHWE.
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WcTopusa ookymeHTa

UcTopua AokyMeHTa

C MomeHTa Bbixoaa npe,qbl,qyu.l,eﬁ BepCun B 3TO pyKOBOACTBO ObINM BHECEHbI cneaywuie oCHoOBHbIE
N3MEHEeHUA.

N3meHeHuUe OnucaHue daTa
MNO006218A01-AA MepBbIf BbIMYCK. MapTt
2021 .
MNO006218A01-AB B BBegeHue nobaeneH otkas oT [ekabpb
OTBETCTBEHHOCTW OTHOCUTENBHO UL. 2021 .

[obasneHa nHdopmauus o UL-kabene
PMKN4265A anga nepefayv gaHHbIX B pasgen
"CpenctBa obcnyxmBaHus'".

O6HoBneHa Tabnuua "O6opynosaHue".

O6HoeneH pasgen "Coopka PY-apantepa”.

O6HoBeneH cnucok mogenenn MOTOTRBO lon,
400 MTu,.

YaaneHsl cnepywuine pasgenbl:

+  OOWMKI NOpsSAoK U METOALI PEMOHTA

» TloppobHble cBeaeHust 0 cbopke
paguocTaHuum

*  W3obpaxeHnst MeXaHNYEeCKUX geTanen
paguocTaHuuun B pa3obpaHHOM BUaE U
CMUCOK geTanen

» BoaoHenpoHMLAeMoCTb paamMocTaHLmum




MNO006218A01-AB
Opyrvie ny6nvkaumm

Opyrve nyonukaumm

B cnepytowiem cnvcke npeacTaBnieHbl 3aronoBkK Nyonnkauuim n Mx Homepa no katanory.
+ MNO006217A01, Pykosodcmeo rnons3ogamesns MOTOTRBO™ lon
« MNOO06806A01, Pykoeodcmeo o 6e3onacHoul akcrinyamauuu UL

Bonee nogpobHyto nHdopmaumio cM. no agpecy https://learning.motorolasolutions.com/page/
mototrbo-ion.
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IOpnanyeckasa nHdopmaumsa u
noaaepxka

NMpumeyaHuna o6 MHTennekTyanbHOU COGCTBEHHOCTU U
HOpPMaTUBHbIX TPe6OBaHUAX

ABTOpCKMe npaBa

OnuncaHHble B AaHHOM pykoBoacTee nsgenusa Motorola Solutions moryT BkrntouaTth B cebs
3alMLLIEHHbIE aBTOPCKMMM NpaBaMy KOMMboTEpPHbIE NporpaMmmbl Motorola Solutions. 3akoHbl CLLUA u
HEKOTOPbIX OPYIMX CTpaH obecneyvmBaloT onpeaerieHHbIe 3KCKIT3NBHbIE NpaBa komnaHum Motorola
Solutions B OTHOLLEHMM 3aLUULLIEHHBIX aBTOPCKUM MPaBOM KOMMbIOTEPHBIX NMporpaMMm. B cBsasm ¢
3TUM NtoOble 3alLMLEeHHbIE aBTOPCKMM NPaBOM KOMMbOTEPHbIe Nporpammbl Motorola Solutions,
cogepxawmecs B nsgenusax Motorola Solutions, kKoTopble onvMcaHbl B HACTOSILLEM AOKYMEHTE,
3anpeLLaeTcsi KONMpPoBaTb UM BOCMPON3BOAMTL Kaknum Obl TO HM ObINIo cnocobom 6e3 ssiBHOro
NMCbMEHHOro pa3peLueHus komnaHum Motorola Solutions.

3anpeLyaeTcs BocnpoussegeHve, nepegada, XxpaHeHune B NOMCKOBbLIX CUCTEMAX Uiy NepeBo Ha
nobon A3bIK, B TOM YMCne MalnHHbIW, 060N YacTn HacTosLWwero 4oOKymeHTa B nobon gopme,
nobbiMKu cpeacTBamu 1 Ans nobbix uenen 6e3 npegBapuTENbHOrO MMCbMEHHOIO paspeLLeHns
komnaHum Motorola Solutions.

TOBaprle 3HaKu

MOTOROLA, MOTO, MOTOROLA SOLUTIONS v norotun B BMAe CTUNn3oBaHHon Oykebl M
ABMAOTCA TOBAPHbLIMW 3HAKaM1 UNn 3aperncTprpoBaHHbIMY TOBapHbIMK 3Hakamun Motorola Trademark
Holdings, LLC u ncnonb3aytoTtcs no nuueHann. Google, Android, Google Play, Youtube n gpyrue
TOBapHbIe 3HaKW ABNATCA TOBapHbIMM 3Hakamu komnaHum Google LLC. Bce npoyne ToBapHble 3HaKku
ABMAOTCA COOCTBEHHOCTBIO COOTBETCTBYIOLUMX BNaaernbLes.

lNMpaBa Ha NUUEH3U

MpuobpeTeHne usgenuii Motorola Solutions He NpMBOAMT NPSIMO, KOCBEHHO, MpoLEeccyarnbHO UNn
KaKMM-ITMOO MHbIM 06pa3oM K NpeaoCcTaBNeHno Kakon-nmbo NuUEH3MM B OTHOLLEHUN aBTOPCKUX Npas,
naTeHToB Unn 3asiBOK Ha naTeHTbl Motorola Solutions, 3a nckntoyeHnem 06bI4YHOM HEUCKNIOYUTENBHOM
NMLEH3MM Ha Ncnonb3oBaHue 6e3 ynnaTbl POSNTY, KOTOpas BO3HWKAET MO 3aKOHY Npu npogaxe
n3genus.

I'Ipo,quT C OTKPbLITbIM UCXOOAHLIM KOOAOM

[aHHoe nsgenue moxet cogepxatb MO ¢ OTKPbITbIM UCXOOHBIM KOLOM, UCMONb3yeMoe Mo fMLEH3NK.
MonHyt MHGOPMaLIMIO O MPaBOBbLIX NOMOXEHUSAX U aBTOPCKUX npaeax Ha MO ¢ OTKPbITbIM MCXOAHBIM
KOAOM MOXXHO HalTW Ha YCTAHOBOYHOM HOCUTENE NpoayKTa.

OupekTuBa No yTunusaumm 3aneKkTpmM4eckoro u aneKTpoHHOro obopyaoBaHus
(WEEE) EBponeuckoro coto3a (EC)

=== B cooTtBeTcTBUM ¢ anpektuson WEEE EBponenckoro cotoda npoaykumsi, nocTynawLlas B CTpaHbl
EC, nomkHa nmeTb SpnbIK CO 3HAYKOM NepeyepkHYTON MYCOPHOW KOP3WHbI Ha NPOAYKTe (B HEKOTOPbIX
cny4yasix — Ha ynakoBke).
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CornacHo gupektnse WEEE Takon Apnblk ¢ nepeyepkHyTOM MyCOPHOW KOP3NHOW O3Ha4aeT, YTo
nokynaTenu u KOHeYHble nonb3osatenu B ctpaHax EC He gomkHbl BbibpackiBaTb aNEKTPUYECKOe U
ANEeKTPOHHOEe 060OpyAOBaHUE UK akceccyapbl K HEMY BMecTe C BbITOBLIMY OTXO4aMM.

MokynaTenu unmn KoHeYHble Nonb3osarteny B cTpaHax EC gomkHbl 06paTUTLCA B MECTHOE
NpeacTaBUTENbLCTBO MOCTaBLLUMKa 0GOPYA0BaHNSA UMW B LIEHTP 06CNYXUBAHUS, YTOObI MONYy4YnTh
MHOPMAaLIMIO O MYHKTax nepepaboTKu.

OTKa3 OT OTBETCTBEHHOCTHU

ObpaTtnte BHMMaHWe, 4TO onpegeneHHble PyHKUMM, 060pyaoBaHMe n BO3MOXHOCTM, ONMMUCaHHbIE B
HacTosLLEM OAOKYMEHTE, MOTyT HE NOAXOAUTb UMK He BblTb NMMUEH3MPOBaHbl ANS UCMOMb30BaHWS

B OMpeferieHHbIX CUCTEMAX, a TaKkke MOryT 3aBUCETb OT XapaKTepUCTUK onpeaeneHHoro

MOBUNBHOrO aBOHEHTCKOro TepMMHana nnv KoHurypaumm onpegeneHHolx napametpo. ObpaTutech
K npegcTtasutento komnaHum Motorola Solutions ans nony4YeHnsa 4ONONHUTENBHON MHGOPMAaLIK.

© 2021 Motorola Solutions, Inc. Bce npaBa 3awuiieHbl.

NpaBoBbLIe NOMOXEHUs U 3aABNIeHNS O COOTBETCTBUMU
cTaHaapTam

CooTBeTcTBME TPebOBaHMAM 6Ge30NacHOCTU U cCTaHAapTam
BO34EeUCTBUSA U3JTy4YaeMon paguo4acToTHOMN IHEpPrum

BHMUMAHMUE:

lMepen Hayanom UcnNonb30BaHUA AAHHOrO M3aenusa 03HakoMbTeCh ¢ bykneTom "CeefeHus

0 6e3onacHOCTM 1 BO3OENCTBMU U3My4aeMoW pagnuovacToTHOM SHepruun”, npunaraemsim

K pagunocTtaHumn. B Hem cogepkaTcs BaxHble MHCTPYKLUUNM NO SKCAyaTaumum n TEXHUKE
©esonacHocTn, a Takke MHdopmaLums No BO3AENCTBUIO PaanoyHacTOTHOW SHEPTUN U KOHTPOJIO
COOTBETCTBUS NPUMEHUMbIM CTaHAapTam U HopMaTuBam.

TIA 4950

Cnuncok mogenen pagnocTaHUmin, aHTEHH, akKKyMyIaTOPOB U APYIMX akCeccyapoB, 0400peHHbIX
komnaHuen Motorola Solutions 1 cooteeTcTBYOWMX cTangapTy TIA 4950, cm. B pykoBoACTBE MO
©e3onacHon akcnnyataumm UL , npunaraeMom K Ballen paguocTaHuuu.

Mopgenu pagnoctaHuuin, ykasaHHble B pyKOBOACTBe Mo 6esonacHoun akcnnyaTtaumm UL,
cepTMdULUPOBaHbI 1151 UCNOMb30BaHUSA B COOTBETCTBUM C HUXKENPUBEOEHHOW Knaccudukaumen npm
YCNOBUK, YTO OHM 060PYaOBaHbI aKKYMYNSATOPOM :

» Knaccudukaums: pasgen 1, knacc |, rpynnel C, D; knacc Il, rpynnel E, F, G; knacc Il T3C. Temn.
okp. cpeapl = oT -20 go +60°C.

* Knaccudukauwms: pasgen 2, knacc |, rpynnel A, B, C, D.

BHUMAHUE:

MpaBo Ha peMOHT nckpobesonacHbix pagnocTaHumin Motorola Solutions, cepTndunumMpoBaHHbIX
no ctaHgapty TIA 4950, nmetoT TonbKO cneunanbHO 06yyYeHHble coTpyaHukM Motorola
Solutions I.S., KOTOpble 3HAIOT, Kakne MMEHHO AeTann Heobxoaumbl U Kakue paboTel TpebyeTca
npoBecTn, 4Tobbl 0becneunTb cooTBeTCTBME M3aenust TpeboBaHuam TIA 4950. CneunanucTol
komnaHun Motorola Solutions perynspHo npoxoasT oOy4yeHne BO BHYTPEHHNX CEPBUCHBIX
LeHTpax 1 NomnyyatT BHYTPEHHME cepTudUKaTbl, NO3BONSAOLINE UM PEMOHTMPOBATL M3OENNs B
COOTBEeTCTBUM cO cTaHgapTamu TIA 4950.
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MapaHTMA n o6ecnyxmnBaHue

FapaHTUA Ha aKKyMynsiTop U 3apsigHoe YCTPOUCTBO

ra paHTUA Ka4yectBa U3rotoBneHuns

rapaHTI/IFl Ha Ka4yeCTBO U3roToBJ1IE€HUA rapaHTUPyEeT OTCYyTCTBUE p,e(beKTOB M3roToBIIEHNA NpU
HOpMalribHOM MCNOJ1b30BaHUN U OﬁCJ‘Iy)KMBaHI/IM.

Bce akkymynatopel MOTOTRBO CwMm. rapaHTuinHoe 0643aTenbCTBO AN BaLlero
pervoHa.

3apsgHble yctponctea IMPRES 12 mecaues

(oAHOMECTHbIE N MHOTOMECTHbIE, C

aucnneem)

MapaHTna eMKoCcTH
"apaHTusA Ha eMkocTb rapaHTupyeT 80% HOMMHaNbLHOW EMKOCTW B TEHEHWE rapaHTUAHOIo cpoka.

Cwm. FapaHTMVIHOG 005s13aTenbCTBO AN1s1 BaLLEro pernoHa.

Kommepuyeckasa rapaHTusA

OrpaHquHHaﬂ rapaHTusa

MHdopmaumio 06 ycnoBusix rapaHTum cM. Ha cTpaHuue "lNoaaepkka”, pacnonoXXeHHo! no agpecy
https://www.motorolasolutions.com.

I. PacnpocTpaHeHue 1 nepuon AeUCTBUSI FapaHTUM

KomnaHus Motorola Solutions Inc. ("Motorola Solutions") rapaHTupyeTt oTCyTCTBUE B NEPEUNCTIEHHbIX
HUXe KOMMYHUKaLMOHHBIX U34enusX, U3roToBneHHbIX komnaHuen Motorola Solutions ("3genne"),
nedeKkToB MaTepunarnos 1 NPON3BOACTBEHHOIoO Gpaka Npu HopManbHOW 3KCnyaTauun n
o6CnyXMBaHUM B TEYEHUE YKA3aHHOTO HUXKE Nepuoaa BPEMEHU CO OHSI NMOKYMKM.

MopTaTuBHLIE paauoCcTaHLUK [OBa rona

Akceccyapbl n3genus (UcKnoyas akkyMynaTopbl OavH rog
1 3apsgHble yCTPOWCTBA)

Kpome TOro, Ha pagmocTaHumm pacnpocTpaHseTcs ctangapTHas [porpamma ycnyr no peMoHTy
(RSA), paccunTtaHHas Ha rog (ans knnenTtos CLUA), nnun Takke paccumTaHHasa Ha rog

PacwupenHas rapaHtus (ansa knneHtoB KaHagpl). OgHako, ochopmngast 3akas, Bbl MOXETE OTKa3aTbCsl
OT 3TuX rapaHTuin. bonee nogpobHyo nHdopmaumio o nporpamme RSA nnm paclumpeHHom

rapaHTMmM MOXHO HanTu NMbo B Npanc-nuctax, Nnbo no agpecy cnyxbul Motorola Online (https://
businessonline.motorolasolutions.com) > Resource Center > Services > Service Product Offerings >
Repair Service Advantage or Extended Warranty.

Komnanus Motorola Solutions no cob¢ctBeHHOMY BbIGOpY OTPEMOHTUPYET U3genue (C NOMOLLbIO
HOBBIX UMM BOCCTaHOBIEHHbIX YacTen), 3aMeHUT ero (HOBbIM U BOCCTAHOBMEHHbIM U3OeNMeM) Unu
BEPHET CTOMMOCTb NOKYMNKW M3OEeNns B TEYEHUe rapaHTMNHOrO nepmoaa, NnpeocTaBneHHoro ang
BO3BpaTa B COOTBETCTBMU C YCMOBUSIMU SAHHOIO rapaHTUNHOrO cornatleHus. FapaHTUNHbIN CPOK
3aMEHEHHbIX YacTen Unn nNnaTt pacCcuMTbIBaETCs U3 NPUMEHNMOrO MCXOLHOMO rapaHTUNHOMO CPOKa.
Bce 3aMeHeHHble YacTu usgenusa aBnsTcsa cobCTBEHHOCTLI0 koMnaHum Motorola Solutions.
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OTa orpaHudeHHas rapaHTusa pacnpocTpaHsaeTcs komnaHnen Motorola Solutions Tonbko Ha
nepBoHaYvanbHbIX KOHEYHbIX nonb3oBaTternen. OHa He NpeJoCTaBnseTCs U He nepefaeTcs Kakon-nmbo
OpYyron cTopoHe. JTO NofHas rapaHTus Ha u3genve, 3rotoBrneHHoe komnaHmen Motorola Solutions.
KomnaHus Motorola Solutions He HeceT HUKakux 06a3aTenbCTB UM OTBETCTBEHHOCTU 3a AOMOMNHEHMWS
UNN N3MEHEHWS JaHHOW rapaHTuK, eCN OHU He NpeAcTaBneHbl B MMCbMEHHOM BMAE 1 He NoAnucaHbl
odmumansHbIM NpeactasuTenem komnanmm Motorola Solutions. KomnaHusa Motorola Solutions He
NpeaocTaBnseT rapaHTUIO Ha YCTaHOBKY, TEXHUYECKoe 0BCny>XnBaHne n PEMOHT U3genus, ecnu
mexagy komnaHuen Motorola Solutions 1 nepBoHavYanbHbIM KOHEYHBLIM NOMb30BaTENEM HE 3aKNoYeHo
oTAenbHOoe cornalleHune.

KomnaHusa Motorola Solutions He MOXeT HECTU HMKaKOW OTBETCTBEHHOCTM 3a Kakoe-

nnbo gononHuTensHoe obopyaoBaHune, He nNpegocTasreHHoe komnaHnen Motorola Solutions,
NOAKMNOYEHHOE K U3OENUI0 UMK UCMOMNb3YyEMOE B COeAMHEHUN C U3genvem, a Takke 3a paborty
n3genus ¢ Kakum-nmbo JononHUTenbHbIM 060pyaoBaHNEM; Ntoboe Takoe 06opyaoBaHNE ABHbLIM
o6pa3oM ucknovaeTcs M3 JaHHOWM rapaHTMun. B cBA3K ¢ TeM, UYTO Kaxdas cuctema, McnosnbaytoLlas
nsgenuve, yHukanosHa, no ycroBusM JaHHOW rapaHTum komnaHms Motorola Solutions He HeceT
OTBETCTBEHHOCTU 3a Anana3oH AanbHOCTU, NOKPbITUE U PYHKLUOHUPOBAHUE CUCTEMBI B LIEMNOM.

Il. O6wume nonoxeHunn

[daHHada rapaHTus B NOMHOM Mepe BblpaXaeT OTBETCTBEHHOCTb komnaHun Motorola Solutions
OTHOCUTENBLHO n3genus. PemMoHT, 3amMeHa nnv Bo3meLleHne CTOMMOCTM NOKYMKK Mo BbIBOPY kKoMnaHum
Motorola Solutions aBRAKOTCA MCKNIOYMTENBHBIMW CPEACTBAMM.

[aHHasa rapaHTusa npegocTaBnsaeTcs C Lenblo 3aMeHbl BCeX APYrnX BHbIX rapaHTuin,
noapasymeBaeMbIX rapaHTui, Bkrtovas, 6e3 orpaHuyeHnii, nogpasyMeBaeMble rapaHTum
KOMMepYeCKON BbIroAbl U MPUTOAHOCTU AN KOHKPETHLIX Lenemn, orpaHU4eHHbIe CPOKOM JaHHON
rapaHTMn. Hu npu kaknx obctoaTenscTBax komnaHus Motorola Solutions He HeceT OTBETCTBEHHOCTH
3a yObITKK, NPEBbILLAIOLLIME CTOMMOCTb MOKYMNKU N3aenus, yuepb, cBAa3aHHbIM C NoTepen BO3MOXHOCTU
NCNonb30BaHWs, BpeMeHn, HeygobCcTBOM, KOMMeEpPYECKME YObITKMN, MOTEPIo NPUBLINM Unu cbepexeHunn,
a TaKke 3a gpyrue cneuunanbHble, CriyYyanHble UM KOCBEHHble YObITKN, kKakuM-nnbo obpasom
OTHOCSLIMECS K n3genuio Nnnbo cnegyowme U3 nokynkm Unn NCnorb30BaHNS U3AENUs B NOMHOM
COOTBETCTBMM C NPUMEHUMbBIM 3aKOHOM.

lll. MpaBa cornacHo rocyaapCcTBEeHHbIM 3aKOHOAAaTeSfIbHbIM HOpMaMm
(npumeHseTcsa Tonbko B CLLUA)

B HeKoTOpbIX rocygapcTBax 3anpeLLaeTcsl UCKMHYEHNe UK OrpaHnYeHme CriyYanHblX Unm
KOCBEHHbIX YObITKOB UM OFrpaHUYeHe NPOAOIHKUTENIBHOCTY Noapa3yMeBaeMoi rapaHTm, No3ToMy
NepeymncrieHHble Bbllle OrpaHUYeHnst UM UCKITIOYEHNUST MOTYT He MPUMEHSTLCS.

[aHHas rapaHTua NpefocTaBnsieT onpeaeneHHble puandeckne npasa u Apyrie npasa, KOTopble
MOryT pasnuuyatbCs B pasHbIX rocygapcTeax.

IV. FTapaHTUnHOE ob6cCnyXuBaHue

[nsa nonyyeHus rapaHTUAHOTO obCnyXnBaHNs HeO6Xo0AMMO NPeJoCTaBUTL AoKa3aTenbCTBa MNOKYMKM
(c ykasaHvem faTtbl NOKYMKW U CEPUNHOrO HOMepa U3fenuvs) U 4OCTaBUTb UMK OTNPaBUTL n3genue
(c npeponnaTon TPaHCMOPTUPOBKU U CTPAXOBKW) B CEPTUDULIMPOBAHHBIN LIEHTP rapaHTUNHOIO
obcnyXvBaHus.

"apaHTUNHOE obcnyXMBaHUe NpegocTaBnseTcs komnaHmen Motorola Solutions B ogHOM 13
cepTMUUUPOBAHHBIX LLIEHTPOB rapaHTUHOro obcnyxmeanus. MNMpu obpalleHnn B KOMNaHuio, B
KoTopo 6bi1o NpnobpeTeHo Mspenne, MOXHO YNpOCTUTb NPOLIECC NOJSTYYEHNs] rapaHTUAHOIO
obcnyxmBaHus.

Bbl MOXeTe Takke No3BOHUTL B KomnaHutio Motorola Solutions no TenedoHy 1-800-927-2744 (ons
CLWA v Kanagpb!).
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MoxHo Takke oTkpbITb pasgen Contact Us (KoHTakTHas nHdopmaums) MHTEpakTMBHOW CryX0bbl
Motorola Online: (https://businessonline.motorolasolutions.com).

V. HepacnpocTpaHeHue rapaHTum
[laHHas rapaHTus He pacnpocTpaHseTCda Ha crieaylowme ycrnoBus:

*  [edeKTbl unu NoBpeXaeHWs, BO3HUKLLME B pe3ynbTaTe UCMoNib3oBaHus 3genvst HeHagnexalmm
UIn HeCTaHZapTHbIM 0Opa3om.

° ,Ele(beKTbl nnn noBpexageHud, BO3HMKLLNE B pe3ynbTaTte HenpaBuUiibHOro NUCNONb30BaHUA, aBapun,
BO34ENCTBNA BOAbLI UNK HEOCTOPOXHOCTU.

. D,ed)eKTbl nnn noBpeXxgeHmd, BO3HUKLLINE Mpn Hel'lpaBMJ'leOIZ npoBepke, pa60Te, O6CJ'Iy)KMBaHI/IM,
YyCTaHOBKEe, UIBMEeHEHUWN, perynmpoBke nnm HaCTp0I7IKe.

* [lonomka unun noBpexgeHmne aHTeHH, 3a UCKIt4YeHnem ﬂOBpe)I(,D,eHMVI, CBA3aHHbIX
HenocpeacTtBeHHO C D,e(beKTaMVI mMaTepunanos.

*  Wapenue, nogeepriieecs HecepTUOULNPOBAHHBIM N3MEHEHMSIM, HECAHKLIMOHMPOBAHHON pa3bopke
U peMoHTY (BKMtoyasi, 6e3 orpaHmdeHun, nodasneHve B Vagenve KOMMNOHEHTOB 060pya0BaHWS,
nocTaBneHHbIX He KomnaHuen Motorola Solutions), koTopble HEGNaronpuUATHO BAMAIOT Ha
Npon3BOAMTENBHOCTE VI3genus nnvM MewwatoT BbINOMHEHNIO CTaHOAPTHOW rapaHTUMHON NPOBEPKU
komnaHum Motorola Solutions 1 TecTnpoBaHuio i3agenusa anst noaTBeEPXXAEHUSA NPETEH3NN NO
rapaHTuu.

* W3pgenus c yaganeHHbIM nnv HepasbopynsbiM CepUHBIM HOMEPOM.
*  AKKYMynsITOpbI, €cnu:

- niobas 13 nnomb6 Ha 3aWMUTHOM KOpNyce akkyMynsTOPOB paspyLUueHa Unm CyLiecTByoT
JokasaTtenbcTBa (hanbcudmkaumm aTux nnomo;

- noBpexageHune unn ,El,ed)eKT BbI3BaHbI 3ap;|,1:|,|<0171 Mnn ncnosfib3oBaHMEM akkymynatopa B
060pyﬂ,OBaHI/1I/I, oTnu4Hom oT UN3pgenusa, ons KOTOpPOro OH npegHa3Ha4eH.

« TpaHcnopTHble pacxodbl No NnepeBo3ke M3genvs B CepBUCHbIN LIEHTP.

*  Wapenue, He paboTatoLlee B COOTBETCTBUU C OMYONMKOBAHHBIMU TEXHUYECKUMMU
XapaKTepUCcTMkamMmun BCNeACTBUE HECAHKLMOHNPOBAHHOIO I HECEpPTUMMLMPOBAHHOIO N3MEHEHMS
NporpamMmmMHoOro/M1MKponporpammMHoro obecneyeHms B MIagenmm nnm cornacHo nonoXeHnsiM Ha
aTukeTke ceptudmkauum N3genns ®egepansHon kommccner no cesasm (FCC) Bo Bpems
nepBoHa4varnbHoOro pacnpocrtpaHeHus agennsa komnanunen Motorola Solutions.

» LlapanuHbl unu gpyrne kocMeTU4YecKkMe NoBpexaeHns NnoBepxHocTn N3genns, He BnusoLwme Ha
dyHKUMOHNpoBaHue UNsgenus.

*  Ob6bIYHBIN 1 NONB30BaTENBCKUIN N3HOC 060PYAOBaHMS.

VI. NpepnoctaBneHne naTeHTOB U NpOorpaMmmMHoOro obecnevyeHus

KomnaHus Motorola Solutions 3a cBol cyeT npeaocTaBuT 3almTy B Xo4e ntoboro cyaebHoro ncka
NPOTUB KOHEYHOrO MONb30BaTENS, B CriyYae NPeTEeH3NA O HAapyLUEHWUN U3AEeNMEM UITN KOMMOHEHTaMM
Kakux-nmbo nateHTHbIX NpaB CLUA. KomnaHus Motorola Solutions 6ygeT onnadmBaTth pacxogbl 1
ybObITKM, OTHECEHHBIE Ha CYET KOHEYHOIO MOMb30BaTENS, KOTOPbIE MOIYT ObITb OTHECEHbI K TaKUM
NpeTeH3nsaM, OAHaKO Takas 3awuta u nnatexu byayT npegocTaBnieHbl NPy BbIMOSIHEHUN CReayHLLMX
ycrnosun:

OpHako Takasi 3aluTa U NnaTeXxu 3aBUCAT OT CreayoLuX YCIOBUIA:

+ KomnaHnusa Motorola Solutions 6yget 3abnaroBpemMeHHO yBe4OMIEHA B MMCbMEHHOW hopme
nokynartenem o Kakux-nnodo npeTeH3ndax.

» KomnaHus Motorola Solutions 6yget no cobcTBEHHOMY YCMOTPEHUIO YNPaBAATb 3aLMTON Ha Takux
npoLeccax 1 BeCT! BCe NeperoBopbl Mo MX pas3peLleHuio.
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*  W3penue unu ero KOMMNOHEHTbI CTAHOBATCA UNK, NO MHEHMIO komnaHun Motorola Solutions, moryT
cTaTb NPeaAMEeTOM HapyLlleHus 3akoHogaTenbcTBa 0 nateHTax CLUA, nokynatenb npegoctasuT
paspelueHune komnaHum Motorola Solutions no ceoemy Beibopy 1 3a cBon cyeT Nnbo obecneynTb
npaBo Ha NPOACIKEHNE NCMONb30BaHWA M3aenusa nokynatenem unm Ha 3ameHy unm uamMeHeHune
N3genus n ero KOMNOHEHTOB Taknm 06pa3om, YTobbl NCKMIYNTL HapyLleHue, Nnbo NpeaocTaBUTb
3TOMY NOKynaTesnto BO3MOXHOCTb ocpopMneHns N3genusa nnm KOMNOHEHTOB Kak M3HOLUEHHbIX U
OaTb cornacue Ha ux Bo3spart. CHUXKEHUe CTOMMOCTM ByaeT paBHO eXerogHon CyMMe C y4eToM
cpoka cnyx6bl M3genvsi unm KOMNOHEHTOB, YCTaHOBNEHHOro komnaHnen Motorola Solutions;

KomnaHus Motorola Solutions He HeceT OTBETCTBEHHOCTM MO KakKMM-NnB0 NpeTeH3nsiM, CBSA3aHHbIM

C HapyLUEeHNEM NaTEHTOB, KOTOPbIE OCHOBaHbLI HA KOMOUHMpOBaHUN N3aennst unn KOMNOHEHTOB

C nporpaMMHbIM 0obecneyeHnem, annapaTypon unn ycTpomctTesamm, He UMEKLLMMUN OTHOLLEHNS K
komnaHum Motorola Solutions. Kpome Toro, komnaHus Motorola Solutions He HeceT OTBETCTBEHHOCTU
3a UCMNosb30BaHKe OOMNOMHUTENBHOrO 060pyAOBaHNS UM MPOrPaMMHOIO 0becneYvYeHnsi, He UMEIOLLLEro
OTHoLLEeHUs K komnaHun Motorola Solutions, koTopoe NoakMYeHO NN UCNONb3YETCA COBMECTHO

¢ N3pgenvem. BbllweynoMsiHyTble NOMOXEHUs NPeACTaBnsAloT cobon Bce obs3aTenscTBa KOMNaHum
Motorola Solutions no HapyweHusm nateHToB Ha U3genue nnu niobble KOMNOHEHTLI.

3akoHbl CLUA n HekoTopbIx Apyrux cTpaH obecne4ynBatoT komnaHmm Motorola Solutions HekoTopble
3KCKITHO3MBHbIE NpaBa B OTHOLLUEHUN 3aLUNLLEHHBLIX aBTOPCKMM NPaBOM KOMMbIOTEPHLIX NPOrpamm
Motorola Solutions, HanpuMep 3KCKMO3NBHbIE NpaBa Ha Co34aHMe KONUIA U pacnpocTpaHeHMe KOnuim
nporpaMmmHoro obecneveHns Motorola Solutions. NporpammHoe obecneveHne Motorola Solutions
MOXET MCMOoNb30BaTbCs TONbLKO B M3genun, Anst KOTOPOro OHO M3Ha4anbHO NpegHasHavyanoch.
3anpeLyaeTcst BOCNPOU3BOAUTL, KONMMPOBATb, PAcNpPOCTPaHATb UK U3MEHSITb KakuM-nnbo cnocobom
nporpammHoe obecneyeHme NMbo MCNonb3oBaTb €ro ANA AENCTBUN, BbITEKAOLLMX U3 NEPEYNCIIEHHDIX.
3anpelueHbl Ntobble 4eNCTBUSA, BKNoYas, 6€3 orpaHnyeHni, naMeHeHne, Mogudurkaumio,
BOCMpPOM3BEAEHME, pacnpPOCTPaHEHNE U CTPYKTYPHbIA aHanv3 nporpaMmmHoro obecneveHuns
Motorola Solutions nnu6o ocyuiecTeneHve npas B pamkax Takoro MO Motorola Solutions. JluueHsus
U NpaBa Ha Hee He NPeAOCTaBNSATCSA SBHO MW APYTMM CNOCOOOM B paMKax NaTeHTHbIX NpaB
Motorola Solutions unn aBTOpCKNX Npas.

VIl. Perynupyrouiee 3akoHoaaTesibCTBO

[aHHas rapaHTus perynupyeTtcs 3akoHogaTenscTeoM wtata MnnuHoric, CLUA.

FapaHTvm, 06C.I1y)KMBaHME n TeXxHn4yeckKkas noggepxka

FapaHTUa n obcnyxuBaHue

KomnaHusa Motorola Solutions npegnaraet 4ONrocpoyHyo NogaepX Ky CBonx nsgenun. ta
nogaepikka BKIOYaeT NOSHYO 3aMeHyY U/UnM PEMOHT U3Oenus B TeYeHNe rapaHTUMHOro

nepuopaa, a Takke obcnyxmpaHMe/peMOHT UK NPEeAOCTaBIEHME 3anacHbIX YacTelN No UCTEYEHUN
rapaHTurHoro nepuoaa. Bece "Bo3BpaThl 4ns 3ameHbl” unu "Bo3Bpathl ANsi pEMOHTA", BbIMOMHEHHbIE
cepTunumpoBaHHbIM annepomMm komnaHun Motorola Solutions, gomkHbLI conpoBoXaaTbCA
3anosiHEHHON 3asiBKOM Ha rapaHTuinHoe obcnyxueaHue. Popmy AN 3aNoNIHEHMS 3asBKU Ha
rapaHTuirHoe obcnyXnBaHme MOXHO NONyYnTb, CBA3ABLUNCH C CEePTUPULINPOBAHHBIM ANNEPOM
komnaHmm Motorola Solutions.

FapaHTMWHLIN Nepuoa N MHCTPYKLUN NO BO3BpaTy

YcnoBusi n NOMOXEHWs rapaHTUW NOMNHOCTLIO ONpeAeneHbl B KOHTpakTe gurnepa, AMCcTpubblotopa unm
TOProBoro nocpegHuka komnaHum Motorola Solutions. 3T ycnoBms MoryT M3MeHsITbCS BpeEMSst OT
BPEMEHW, U crnegylomne 3amevaHnsa HOCAT UCKNIYMTENbHO MHADOPMAaTUBHBIN XapakTep.

B Tex cny4asx, korga Ha usgenve pacnpocTpaHsieTcs rapaHTus Ha "Bo3BpaT ANng 3ameHbl" nnu
"BO3BpaT ANA peMoHTa", NpoBepKy n3aenus Heo6xoaMMO BbINOMHUTE Nepes OTNpPaBKoW YCTPONCTBA
B koMmnaHuio Motorola Solutions. 3to TpebyeTtcs anga Toro, YTobbl y6eanTbes, YTO YCTPOMUCTBO
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3anporpammMmnpoBaHO NPaBUSIBHO N HE MMEET NOBPEXAEHUN, BbIXOASALMNX 32 paMK/ 4eNCTBUSA
rapaHTuu.

Mpexae Yem OTNPaBNATbL PaANOCTaHLMIO B COOTBETCTBYIOLLMI rapaHTUiHbIN LeHTp Motorola
Solutions, cBspKMTECH C LLEHTPOM 06CnyXMBaHMSA KNMEeHTOB. Bce Bo3BpaThl 4OMKHLI CONPOBOXAATLCS
3anosiHEHHOW 3asiBKOM Ha rapaHTUiHoe obCcnyxmBaHue, KOTOPY MOXHO MONy4nTb y NpeacTaBuTens
oTaena obcnyXnBaHusa KNMeHToB. M3genusa omKkHbl HaXoaUTLCA B OPUrMHANbHOM yNakoBKe M ObiTb
Hagnexawmm obpas3om ynakoBaHbl BO U3bexaHne NOBPEXAEHUA NPU TPaHCTIOPTUPOBKE.

MocnerapaHTUMHbLIN Nepuoa

B nocnerapaHTuiiHbIn nepmnog komnaHusa Motorola Solutions npogomkaeT nogaepXxvBaTb U34enus
OByms cnocobamu.

* Ynpasnsiemoe TexHnyeckoe obcnyxmsaHme (Managed Technical Services, MTS) komnaHun
Motorola Solutions npegnaraet ycnyrn no peMoHTY Kak AN KOHEYHbIX NoNb30BaTeNen, Tak u Ans
pacnpocTpaHuTenen No KOHKYPEHTOCMOCOBHbIM LieHaMm.

* MTS nocraBnsieT oTaenbHbIE AeTanun u Moaynun OnAa NoKynku gumnepammn, KoOtopblie MMeT
TEXHNYEeCKMe BO3MOXHOCTU OANndA npoBeeHnA aHanmsaa HeI/ICI'IpaBHOCTeVI N peMOoHTa.

DanbHenwan nogaepxka

Bbl MmoxeTe Takke cBazaTbcsi co CnpaBoYHbIM OTAENOM Mo paboTe ¢ knueHTamu Ha Beb-canTe http://
www.motorolasolutions.com.

OTaen TexHMYecKkon noaaepxku B permoHe EMEA (TSO)

OTtgen TexHuyeckon nogaepxku B permoHe EMEA (TSO) obecnevrBaeT AUCTAHLMOHHYHO
TEXHUYECKYIO NOAAEPXKKY MO 06CNYXMBaHUIO, YTOOLI MOMOYb KIIMEHTaM B paspeLleHun

TeXHUYECKNX Npobriem n BbICTPOM BOCCTAHOBEHUM paboThl ceTel U cuctem. dTa

KOMaHZa BbICOKOKBaNMUUMPOBAHHbIX CMELMannCTOB Oka3biBaeT NOAAEPXKKY NONb3oBaTeNsam C
OENCTBYIOLMMU cornatleHmsiMm 06 o6cnyxnBaHmMmn, KOTopoe BKIOYaeT 4OCTYN K ycrnyram cry»xobi
TexXHu4Yeckon noaaepxkn. CeasaTbecs ¢ TEXHUYECKMMM cneumanuctamm ueHtpa TSO MoXHO Yepes
Cnyx0y NoaaepKKN 3NeKTPOHHBLIM CMOCOBGOM MM MO3BOHMB MO OAHOMY U3 YKa3aHHbIX TeNedOHHbIX
HoMepoB. Ecnu Bbl He yBepeHbl, YTO Balle Tekyllee cornalleHne o6 obenyxmBaHum JaeT Bam NpaBo
BOCMOMb30BaTLCSA AaHHOW YCNYron Uinn ecnu Bbl XOTUTE NOMYYNUTb AONONHUTENBHYIO MHOPMaLMIO O
paboTe cny0Obl TEXHUYECKON NoAAEPX KKK, 0OpPaTUTECH B MECTHbIN LLEHTP NOAAEPKKN KITMEHTOB MUNN K
MeHeKepy no paboTe ¢ KNMeHTamu A4 NoNyYeHUs AONOMHUTENBHOW MHGOPMaLUK.

» TexHnyeckue 3anpocsl: techsupport.emea@motorolasolutions.com
* PeMoHT: repair.emea@motorolasolutions.com

» KoHTakTHble gaHHble: https://www.motorolasolutions.com/en_xu/support.html

M,El,eHTI/I(t)VIKaLlMﬂ M 3aKa3 3anaCHbIX KOMMOHEHTOB

HekoTopble 3aka3bl CMEHHBIX AeTaneun n KOMMIIEKTOB, a TakkKe 3asiBKM Ha CBeOEHMS MO NpoayKTam
MOXHO pa3mellaTb HanpsiMyto Yepe3 MeCTHOro aucTpubbioTopa komnanum Motorola Solutions nnm
NHTEepaKTUBHY0 cry6y Motorola Online.
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O6was nHgpopmauma o6 ocpopmneHun 3akasa

Hannuyue Homepa no katanory y getanu Motorola Solutions He rapaHTUpyeT ee Hanuuns B
nogpasaeneHnn Motorola Solutions no nsgenusam u pewexnsam ana pagnoctadumi (Motorola Solutions
Radio Products and Solutions Organization, RPSO).

NMPUMEYAHUE:

OpraHusaunst RPSO Obina paHee n3BectHa kak «OTaeneHne no o0CcnyXnuBaHuo
paguousgenun (Radio Products Services Division, RPSD)» u/unu «OTaeneHue akceccyapos
1 nocnenpoaaxHoro obcnyxmeanusa (Accessories and Aftermarket Division, AAD)».

HekoTopble geTtanv MoryT ycTapeTb UM OKa3aTbCs HEAOCTYMHbIMU B pe3yrbTaTe npekpalleHus
NapTHEPCKUX OTHOLLEHWUI C NOCTaBLuKOM. Ecnn getann He npucBoeH Homep no kaTtanory Motorola
Solutions, 310, kKaKk NpaBuUIIO, 03HAYaEeT, YTO ee NNBO HeNb3s NONYYNTb B NOAPa3geneHnsaxX KOMnaHnm
Motorola Solutions, nubo aTa getanb He OTHOCUTCA K AeTanam A5s o6Cny>XMBaHUS Nonb3oBaTens.
Ecnu HomMep no kaTanory oTMeyeH 3Be3404kon (*), 3TO 03HaYaeT, YTo AeTanb AOCTYMHA TOMbKO Npu
obcnyxmMBaHumM B cepBUCcHOM LieHTpe Motorola Solutions.

3aka3 CMeHHbIX geTanei, KOMNIeKToB U COOPOK crieagyeT NPOU3BOANTL HANPSIMYHO Y MECTHOTO
anctpubbroTopa komnaHum Motorola Solutions, a Takke Yepes cnyx0y Motorola Online. MNpwu
3aKase 3anacHbIx geTanen unm nigopmaumm ob o6opyaoBaHUM HEOHXOAMMO yKa3biBaTb NOSHbIN
NOEHTUDUKALMOHHbBIA HOMEP. DTO OTHOCUTCS KO BCEM KOMMOHEHTaM, KOMMMEKTaM, a Takke — K
kopnycy. Ecnu Homep feTanu HeU3BECTEH, B 3aKa3e JOSMKEH COAEPXKaTbCs HOMEpP Kopryca unm
KOMMIEeKTa, K KOTOPOMY OTHOCUTCS AaHHas AeTanb, a Takke, afekBaTHOe onvcaHne Heobxogmmon
Aetanu, JoctaToyHoe Anst ee naeHTUUKaLmn.

[na noncka 3anacHbIx Yacten 6e3 HomepoB 06paTUTECh 3a MOMOLLLIO B CINYX0Y Noaaep»Ku KIMEeHTOB
MecTHoro npeactasutenst Motorola Solutions.

Motorola Online

Katanor npogykuun goctyneH Ha Beb-cante Motorola Online. YTo6bl 3aperMcTpupoBaTbCs 1 NONyYnTb
JOCTYN OHNanH:

* TOnbKo Ang cepBucHbIX LieHTpoB B CLUA n KaHage — no3soHuTe no tenedony 1-800-422-4210.

* [1na A3naTcKo-TUXOOKEAHCKOro permoHa, ABctpanum n Hosow 3enangun, 3aperucTpupymTech no
agpecy https://asiaonline.mot-solutions.com.

» [na JlatuHckon Amepukn n ctpaH Kapnbckoro 6accenHa 3apernctpupyntecs no agpecy https:/
businessonline.motorolasolutions.com.

CepBucHsblie ueHTpbl Motorola Solutions

[nsi nonyyeHns AoNoNHMTENbHON MHboPMaLMN O paguocTaHUMK o6paTUTeCh B creaytoLime
cepBucHble LeHTpbl Motorola Solutions, 4ToObl 0TNpaBMTL 3anpoc.

Tabn. 1. Odwucekl Motorola Solutions B CeBepHoi Amepuke

Odwmc Anpec Homep TenedoHa
CepBucHbIN LeHTp Motorola 1220 Don Haskins Drive, Suite  915-872-8200
Solutions A El Paso, TX 79936

depepanbHbI TEXHUYECKNIA 10105 Senate Drive Lanham, 1800-969-6680
ueHTp Motorola Solutions MD 20706 dake: 1800-784-4113
LleHTp normctuku u 181 Whitehall Drive Markham, 1-800-543-3222

TEXHUYECKOro 06CnyXnBaHus Ontario L3R 9T1
Motorola Solutions B Kanage
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FOpuanyeckaa nHdopmaums 1 nogaepkka

Tabn. 2 . Oduckl Motorola Solutions B JlatuHckon Amepuke

Odmc

Anpec

Homep TenecoHa

Motorola Solutions de Mexico,
S.A.

Bosques de Alisos 58 Col.
Bosques de las Lomas CP
05120 México D.F. México

+52-55-5257-6700

Motorola Solutions de
Colombia, Ltd

Carrera 98 No. 25G-20 of 105
Bogota Colombia

+57-1-508-90-00

Motorola Solutions Brazil, Ltd

Avenida Magalhaes de Castro,
4800 Cidade Jardim Corporate
Center Torre 3, 8° andar,
05676-120

0800-0552277
0800-0168272

19



MNO006218A01-AB
masa 1 : BeeneHve

BBeaeHue

11

O630p paanocTaHUMmn

Tabn. 3 . O630p pagnocTaHuun

dnemeHT Umsa OnucaHue
1 KHomMKa aKCTPEeHHOro pexnma Mo3BonsieT BKNOYATb U OTKMOYATb SKCTPEHHbIN
PEXUM.
Py4ka Bbibopa kaHanos Mos3BonsieT BbIOpaTh KaHar.
CBeToanoaHbIV MHOVKaTOP OTobpaxaeT paboyee cocTosiHME.
Perynsartop rpomkoctu / Mo3BonseT perynupoBaTb FPOMKOCTb, BKITHOYaTb
BKMNOYEHNS / BbIKITHOYEHUS W BbIKITHOYaTb pagnuocTaHUuio.
5 BepxHuin gucnnen OTobpaxaeT yBe4OMITEHUS O OENCTBUN UMK
cobbiTumn.
6 OneMeHT KpenrneHus 4Yexna [Mo3BoNsEeT NPUKPENUTL YEXON K paguocTaHLuN.
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AnemMeHT Uma OnucaHue
7 KHonka PTT (Push-to-Talk) [Mo3BonseT BLINOMHATL OnepaLmu ronocosom
cBsA3n (HanpumMep, rpynnoBO UMM YaCTHbIN
BbI30B).
8 Mporpammunpyemas lMporpammnpyemas kHonka Ang HasHadaemom
dYHKLMOHaNbHas KHorka ¢ PYHKUMM pagnocTaHumn.
3 Toukamu
9 Mporpammunpyemas [Mporpammnpyemas kHonka Ansg HasHavdaemom
YHKLMOHaNbHas KHorka ¢ PYHKUMM pagnocTaHunN.
1 Toukomn
10 lMporpammunpyemas Mporpammmnpyemast KHoMka Ans HasHa4Yaemomn
YyHKUMOHanbHasi KHOMKa ¢ PYHKUMM pagnocTaHUnN.
2 ToYKamMu
1M Hanpasnsatowwme gns yexna [MomoratoT COBMECTUTb YexXon U paguoCTaHLUMIo B
npouecce KpenneHus.
12 MepeaHuit MMKPOGOH Ob6ecneuymBaeT nepegady rorsioca nNnpy HaxxaTon
KHonke PTT mnn akTMBHOM ronocosomn OyHKLNN.
13 CeHCOopHbI 3KpaH Hucnnen pagnoctaHuuu.
14 KHonka BkntoveHuns/ [Mo3BonseT nepeBecTn pagnoCTaHLMIO B CMISLLNIA
BbIKITHOYEHMS SKpaHa PEXUM WM BbIATU U3 HETO.
15 JuHamuk BocnpoussoaunT Bce curHanbl 1 3BYyKM,
reHepvpyemble paguocTtaHumen (Hanpumep,
TOHanbHbIE CUrHanMbl KNaBmaTypbl U rOfIOCOBbLIE
curHansl).
16 AHTeHHa ObecneymBaeT HEOBXOAMMbIN YPOBEHb YCUINEHNS
paguocurHana Bo BpemMs nepegayum unv npuema.
17 Pasbem ansa akceccyapos lMo3BonseT noaknoyaTek akceccyaphbl K
paguocTtaHuuu.
18 3aaHuin MMKPOHOH MwukpodoH ¢ LwymonogasneHnem.
19 CeeToamofHas BCnbiLKa ObecneymBaeT hyHKLUUIO BCMbILIKM.
20 Kamepa Mo3BonseT poTorpacdmupoBaTb, CHUMATbL BUOEO U
ckaHupoBaTb QR-koapl.
21 dukcaTop akkymynaTopa MosBonseT 6rnoknpoBaTtb MM pa3bnoknpoBaTb
aKKyMynsaTop pagnoCcTaHUum.
22 AKKymynaTop Ob6ecneymBaeT UCTOYHUK MUTaAHNA Ans
pagnocTaHumn.
23 3apsigHble KOHTaKThI PasbeM ans sapsagku akkymynsitopa.
1.2

Cxema Hymepauum mogenev NnOpTaTUBHOU pagnoCTaHLUUN

Tabn. 4 . Cxema Hymepauum Moaenen NnopTaTUBHOM pagnocTaHLmm

MonoxeHve 1 2 3 4 5 6 7 8 9 10 11 12

13
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CtaHgapTHbIN
HOMep MoAaenu

Tabn. 5. Mogenu Ha pbiHKe — ONUcCaHne CMMBOJIOB

E:nomeu OnucaHue 3HauyeHue
1 PervoH AA = CeBepHas Amepuka
AZ = Asus
LA = JlatnHckas Amepuka
MD = Espona/bnvxHuin BocTok/Adpuka
2 Tun ycTponcTtsa H = nopTaTuBHbIN
3 Cepusa mogenu 90 = cepus mogenein lon
4
5 [OnanasoH Z =400-527 MI'y,
6 YpoBEHb MOLLIHOCTU D=3,54,0unn 5,0BT
7 dursunyeckas U = ceHcopHbI gncnnen, 6e3 knaBmnaTtypbl
KOMMeKTauus
8 CeegeHunsi o 9 = n3meHsieMoe/nporpaMmmMmmpyeMoe pasHeCEHNE KaHaroB
kaHanax
9 OCHOBHON pexunm R = Bluetooth, GNSS n Wi-Fi
paboTbl
10 Twn ocHoBHOWM A = KOHBEHUMOHanbHas
chcTembl H = koHBeHUMoHanbHaa n LTE
11 YpoBeHb hyHKLMK 1 = ctangapTtHas ¢ FM w/unun UL u/vnn CQST
12 Byksa Bepcuu H/n
13 YHukanbHas N = cTaHgapTHas KoMnnekTaums
Moamdukaumns
1.3

Cnucok mogeneu

E/ NMPUMEYAHMUE:
"X" = gpeTanb COBMeCTMMa C OTMEYEHHON MOAENbIO.

undppam nHaekca.
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1.3.1
Cnucok mopeneu gns amanasoHa 400 My

Tabn. 6 . Cnucok mogenern MOTOTRBO lon, 400 MI'Ly

Mogenb/KOMNOHEHT OnucaHue
AAH90ZDU9RH1AN MOTOTRBO lon 400-512 4 Bt LTE CBRS
GNSS BT Wi-Fi
LAH90ZDU9RH1AN MOTOTRBO lon 400-527 4 Bt LTE GNSS BT
Wi-Fi
MDH90ZDU9RH1AN MOTOTRBO lon 400-527 4 Bt LTE GNSS BT
Wi-Fi
AZH90ZDU9RH1AN MOTOTRBO lon 400-527 4 Bt LTE GNSS BT
Wi-Fi
X X X X PMAE4079_ LWteipeBas aHTeHHa YBY (403-527 MI'w)
X X X X PMAE4069_ KopoTkas aHTeHHa YBY (403-450 MI'u)
X X X X PMAE4070_ KopoTkas aHTeHHa YBY (440-490 MI'u)
X X X X PMAE4071_ KopoTkas aHTeHHa YBY (470-527 MI'u)
X X X X ANO000348A01 KopoTtkas wrelipeBast aHTeHHa YBY (400—
527 MI'u)
X X X X ANOO0350A01 KopoTkas aHTeHHa YBY (400—-450 MI'u)
X X X X ANO00351A01 KopoTkas aHTeHHa YBY (440-490 MI'u)
1.4

TexHn4yeckue XapPaKTepuctTukumn

O6LWwme TeXHUYEeCKMEe XapaKTepPUCTUKH

E/ NMPUMEYAHMUE:

TexHn4Yeckme xapakTepucTMku MoryT 6biTb M3MeHeHbI 6e3 yBeaoMneHus. Bce npuBeaeHHble
TEXHUYECKNE XapaKTEPUCTUKN SBNSIOTCS CTaHAAPTHBIMU 3HAYeHUAMU. [Ins nonyyeHus
AOMNOMHUTENBHOM MHOPMaLMM O TEXHUYECKUX XapaKTepUCTUKax paamocTaHLmum CM.
TEXHUYECKYI0 creumduKaumio Mogenu pagmoctaHumm no cnepyrowemy agpecy: https://
www.motorolasolutions.com/en_xp/products/mototrbo-story/mototrbo-ion.html.

Tabn. 7 . NporpammHoe obecneyeHne

MapameTp 3HayeHue
OnepauuoHHas cuctema Android™ 10
Ceptudmkatel Google™ Cepsucbl Google ans MobunbHbIX YCTPONCTB

Android Enterprise Recommended

Tabn. 8 . ObopynoBaHue

MapameTp 3HayeHue

OcHoBHoOM gucnnen LiBeTHon gucnnen 4,0", 480 x 800 nukcenen
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MapameTp

3HayeHue

EMKOCTHBIV CEHCOPHBIA 3KpaH C 3alnTHbIM cTeknoM Gorilla
Glass

Mo>xHO ncnonb3oBaTh B nepyaTkax TOMWMHOM 40 4 MM

YCTONYMBOCTD K JI0’)KHOMY CpGGGTbIBaHMI-O oT ﬂpeCHOVI mnnn
COJfleHoM BOAbl, CHera, rpa3n Unn xunpa

BepxHuin gucnnen

MoHoxpomHbIn XKK-gncnnen 1,05"

MNamsartb

03Y:4Tb

BHyTpeHHss namaTe: 32 I'b

Paclwmpsiemas namsTb (BHelwHAs): Kapta microSD™ 128 '

Pasbem ans KapTbl NaMATn

CesepHas Amepuka: eSIM

1 kapta Nano SIM

1 kapta Micro SD

Kamepa

OcHoBHas: 13 MI

ABTOdOKYyCMpPOBKa

MollHas cBeToamMoaHas BCrblLLKa

8-kpaTHoe undposoe yBenuyeHme

MnaTtdopma gaTynkoB

[Datumk Xonna

[aTumnk BHELLHEro ocBeLLeHns

AkcenepomeTp

BapomeTp

M'mpockon

OnNEeKTPOHHbIV KoMnac

MNonb3oBaTenbCckui
UHTEpdenc

BbICOKOCKOPOCTHOM NONb30BaTENbCKUIA MHTEPMENC: KPYMHbIE
CEHCOpHble aremMeHTbI, Hernybokas nepapxums MeHto, KpaTkas
NH(OPMaLWS Ha rMaBHOM 3KpaHe, UHTErpupoBaHHbIE
npunoxeHns Android

KHonku onsa BaxkHbIX 3agad

BolgeneHHas kHonka PTT (Push-To-Talk)

BbloeneHHas KHomka OQKCTPEHHOro pexunmva

Tpu nporpamMmMmmpyemble KHOMKW

PerynﬂTop FPOMKOCTHU / BKNIOYEHMS / BbIKIHOYEHMS

KHonka BKNtoYeHUS/BLIKNIOYEHUS 9KpaHa

Pyuka BbiGopa kaHanoB

Tabn. 9. Ayaguno

MapameTp

3HayeHue

HomuHanbHas BbIXo4HaA
MOLLUHOCTb 3BYKa

1 BT npu uckaxennn 1%

MakcumanbHasa BbixogHas
MOLLUHOCTb 3BYKa

3BT
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MapameTp

3HayeHue

YyBCTBUTENBHOCTL 3BYKOBOIO
kaHana (EIA)

+1,-3 06

Momexu un wymebl

-40 gb (kaHan 12,5 kl'u)

-45 pb (kaHan 25 kl'y)

KoHgykTuBHoe nobo4vHoe
nanydenune (TIA603D)

-57 nbm

DyYHKUMM 3BYKa

ALanTuBHas KOppeKUMs 3ByKa AMHaMuKa

VIHTEHCMBHOCTE a4anTUBHOIO LWyMOMNOAaBNeHNsS 4BONHOrO
MUKpOhoHa

AJanTuBHasi perynmpoBKa yCUneHus

AfanTuBHoe nofasrieHue WymMa BeTpa

AJanTuBHbLIV NogaBUTemNb akyCTUYECKon obpaTHOM CBSA3M

n HTennekrtyanbHoe ayamo

Ayavo IMPRES™

YnpaBneHne nckaxxeHmem MmkpodoHa

AyﬂMOHpO(bI/IﬂVI nonb3oBaTesid C BO3MOXHOCTbIO Bbl60pa

YquLueHme KayecCTBa 3By4aHUA

PeyeBoe B3anmogencrane

HaCTpaVI BaeMble rofiocoBble 00bABNEHNS

["lonocoBoe ynpasneHue: 13 4encTBUI C MOMOLLLIO UHTYUTUBHO
MOHATHbLIX KOMaHg

Tabn. 10 . MynbTumegna

MapameTp

3HayeHue

MopaepxunBaemble chopmaTsl

H.263, H.264, MPEG-4 SP, VP8, JPEG (.jpg), GIF (.gif),
PNG (.png), BMP (.bmp), WebP, (.webp)

MoppepxuBaemble TUMbI
¢annos

3GPP (.3gp), MPEG-4 (.mp4), WebM (.webm), (.mkv)

KayecTtBO Bnaeosanucu

1080p (FHD), 30 kagpos/c

Tabn. 11 . MNpoyHOCTb

MapameTp

3HavyeHue

YpoBeHb repMeTUYHOCTU

IP68 (2 meTpa, 2 yaca)

Tabn. 12 . bBesonacHocTb

MapameTp 3Ha4yeHue
OGHapyxeHune CtaHgapT
HeCaHKLMOHUPOBaHHOIO

KOpHEBOIo aoctyna
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MapameTp 3HayeHue
MHorodbakTopHas [ononHutenbHo
ayTeHTUdUKauns

KoHTponb LenocTHocTm Cranpapt
BrnokupoBka BpeAOHOCHOrO Cranpgapt

rno

BesonacHas 3arpy3ka Cranpgapt
MobunbHasa BupTyanbHas JononHutensHo
yacTHas ceTb

Tabn. 13 . YnpaeneHue

MapameTp 3HauyeHue

YnpasneHve ycTponcTsamu

RadioCentral™

NMPUMEYAHMUE:
(2

3awumTa no craHgapty Hazloc:

TexHnyeckne xapakTepucTukM MoryT 6biTb M3MeHeHbl 6e3 yBegomneHus. Bece npusegeHHble
TeXHUYECKNE XapaKTepPUCTUKN SBNSAIOTCS CTaHAAPTHBIMW 3HaYeHusaMK. [Ins nonyveHus
AOMNONHNUTENbHON MHOPMALIMM O TEXHUYECKUX XapaKTePUCTMKAX PagmocTaHLUmMm CM.
TEXHUYECKYH crneLmdukaumio Mogenu paguoctaHuumn no cnegytowemy agpecy: https://
www.motorolasolutions.com/en_xp/products/mototrbo-story/mototrbo-ion.html.

XapakTtepucTukn (pyHKLUM NOAKITHOYEeHUA

Tabn. 14 . MogkntoveHue k cetam LTE

MapameTp 3HayeHue
MopaepxnBaemble CeBepHasn Amepuka: B2, B4, B5, B7, B12, B13, B14, B17, B30,
JuanasoHbl B48 (4acTHbI guanasoH)

MexgyHapogHble: 1, 2, 3, 4, 5,7, 8, 20, 28, 38, 39, 40, 41

UMTS1 gns mexgyHapoaHbix agnanasoHos: 850 My, 900 MIy,
1700 MI"u, 1900 MT'y, 2100 Ml'u

Knacc yctponcTea

4

CepTtndukatbl

CeBepHasa Amepuka: Verizon, AT&T, Bell Mobility

MexayHapogHble: TTA loT ansa Kopewu

Ta6n. 15 . DMR (MOTOTRBO)

MapameTp

3HavyeHue

OﬂepaLl,VIOHHble CUCTEMBI

LlM(*)pOBbIe 1 aHanorosble KOHBEHLUMOHAarbHbIE

MNpsamas cBs3b C ABOVHOW EMKOCTbHO

IP Site Connect

Capacity Plus (ogHocaviToBas unm MHorocamtoBas)

Capacity Max
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MapameTp

3HayeHue

[vanasoHsbl pagno4acToT

YBY (400-527 MrLy)

o 1000 kaHanoB

[o 250 30H
Tabn. 16 . NMpuemHnk DMR
MapameTp 3HauveHue
YyBCTBUTENBHOCTb K 0,16 mkB
aHanoroBoMy curHany
(oTHOWeEHMEe curHana K
wymy — 12 ob)
YyBCTBUTENBHOCTb K 0,14 mkB
uncpposoMy curHany (5%
KoapduumeHT owmnbok no
Butam)
WHTepmoaynsaumoHHble 70 ob

uckaxenus (TIA603D)

MN3bupartenbHoCTb No
cocegHeMy KaHany,
(TIAB03A)-1T

60 ob (kaHan 12,5 klMu)

70 b (kaHan 25 klu 1)

MN3bupartensbHoCcTb No
cocegHeMy KaHany,
(TIAB03D)-2T

45 nb (kaHan 12,5 kl'y)

70 b (kaHan 25 klut)

NogaBneHne NoXHbIX 70 nb
curHanos (TIA603D)

Tabn. 17 . MNepegatynk DMR

MapameTp 3HayeHue

BbixogHas mowHocTb PY-
curHana

Bbicokasi: 4 Bt

Huakasa: 1 BT

Undposasa mogynsums 4FSK

12,5 kl'y (gaHHble): 7K60F 1D n 7K60FXD

12,5 'y Mepegaya ronoca: 7K60F1E n 7K60FXE

KomBurHupoBaHue ronoca 1 gaHHbIX Ha Yactote 12,5 klhu:

7TK60F1W

Lincpposoin npotokon

ETSI TS 102 361

KoHayktusHoe/

ANEKTPOMarHnTHoe n3ny4veHume

(ETSI)

-36 gbm < 11Ty,

-30gbm > 11Ty

MoLyHOCTb No coceagHeMy
KaHany

60 ob (kaHan 12,5 kM)

70 nb (kaHan 25 ky")

CT1abunbHOCTb YacToThI

0,5 ppm

T HepoctynHo B CLUA.
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Tabn. 18 . MoakntovyeHne Wi-Fi

MapameTp 3HauyeHue

MoppepxuBaemble ctangaptel  802.11a/b/g/n/ac

[unana3soH yactoTt 240Tuy, 5y,
BbesonacHocTb Mopaepxka WPA, WEP, WPA-2, WPA-3
EmkocTb o 20 SSID

Tabn. 19 . NoakntoyeHne Bluetooth

MapameTp 3HauyeHue

Bepcusa 5.0 + LE + BR/EDR

[wana3soH Knacc 1.5, <10 m

OpHoBpemeHHOEe 1 aygmoakceccyap 1 1 yCTPOWCTBO nepeaayn AaHHbIX
noaknoyeHne

Tabn. 20 . NoakntoveHne k GNSS n oTcnexmnsaHne MeCTOMOMNOXEHUS

MapameTp 3HayeHue

Bpemsa onpegenexus <50c

MECTOMOJIOXKEHWS, XONOAHbIN

cTapT

Bpemsa onpegenexus <5c

MECTOMOSIOXEHUS, FOpAYnmn

cTapT

To4yHOCTb onpeaeneHnst <5m

MECTOMNOJSIOXEHUS

GNSS BctpoeHHble GNSS (GPS/TMOHACC/BEIDOU/GALILEO/AGPS)

OnpeneneHne MeCTONOMNOXEHNS BHYTPU NOMELLLEHWNIA

XapakTepuCTUKM aKKyMynsaTopa

Tabn. 21 . OnekTponutaHme

MapameTp 3HaueHue

TexHonorns AkkymynaTtop IMPRES 2
EmKocTb akkymynatopa CraHpapTt: 2820 MAY
IMPRES 2

Ctangapt HazLoc: 2900 mAY

CraHgapTt HazLoc 6onbLluon emkoctu: 4400 MAY

Tabn. 22 . dnsnyeckuin ypoBeHb

MNapameTp 3HauyeHue

Pa3mepsl (B x W x ') co 143 x 70 x 29 mm
CTaHOapTHBIM aKkKyMynsTOpoM

28



MNO006218A01-AB
naBa 1 : BeegeHue

MapameTp 3HayeHue
Pa3mepbl (B x W x I') co 143 x 70 x 38 mm
CTaHOapTHBIM aKKyMyIsaTOPOM

Hazloc

Pasmepbl (B x W xT) ¢ 143 x 70 x 41 mm
aKKyMynsTOPOM pacLUMPEHHOM

€MKOCTHU

Bec co ctaHgapTHbIM 414r
aKKyMyITOPOM

Bec co ctaHgapTHbIM 439r

akkymynartopom Hazloc

Bec ¢ akkymynatopom 478 r
pacLUMPEHHON eMKOCTHU

Tabn. 23 . HopmaTtmeHasa nHgopmaums

MapameTp 3HauyeHue
WaoenTtndukatop FCC AZABIFT7133
UpeHtudukartop IC 109U-89FT7133

E/ NMPUMEYAHME:
HopmaTtnBHble TpeboBaHusA NpuMeHMbI TONMbKO Ans CeBepHon AMEPUKN.

Cuctema MOTOTRBO lon (PMK502NEL) cooTBETCTBYET CriedyoLuM cTaHgapTam:
* 2014/53/EU (RED — [Oupektnea no pagnoobopyaoBaHuio)

* 011/65/EU (RoHS — OrpaHunyeHne ncnonb3oBaHNs HEKOTOPbIX ONAaCHbIX BELLECTB B 3NIEKTPOHHOM
N aneKkTpu4eckom obopyaoBaHmm)

* 2012/19/EU (WEEE — [upektuBa no yTunusaunm 3nekTpuy4ecKoro 1 aneKTPOHHOro
obopynoBaHus)

* 94/62/EC (YnakoBka 1 NCMosib30BaHHbIE YNakOBOYHbIE MaTepuarnsl)

* PagunoctaHuus cooTBeTCTBYET BCEM NMPUMEHUMbIM HOPMAaTUBHbLIM Tpe6OBaHI/|FIM.

1.4.1
TexHn4yeckue XAPaAKTepUCTUKN NpUeMHUuKa

Tabn. 24 . TexHn4eckne xapakTepuUcTUKN NpueMHumKa

MapameTp 3HayeHue

YacrtoTa 400-527 MI'y
Pa3HeceHune kaHanos 12,5 kl'u/20 klMy/25 klMy,
CtabunbHocTb YacToThl (0T -30 go 10,5 ppm

+60°C)

YyBCTBMTENBHOCTL K aHanoroBomy 0,21 mkB (0,16 mkB, T1n.)
curHany (OTHoLleHue curHana K

wymy — 12 ob)
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MapameTp

3HavyeHue

UyBCTBUTENBLHOCTb K LnpoBoMy
curHany (5% koadpuumeHT owmnbok
no 6utam)

0,18 mkB (0,14 mkB, T1n.)

MHTepMOﬂ,ynﬂ LUMOHHbIE NCKaXXeHUA
(TIA603C/D)

70 ob

MN3bupaTenbHOCTb MO cocegHemy
kaHany TIA603

« 60 4B npun 12,5y
e 70 pb npun 20 klMw/25 klMy

N3bupaTtensHOCTb No cocegHemy

e 45 pbnpn 12,5 kly

kaHany TIA603C/D
e 70 b npun 20 kl'u/25 KMy
NopaBneHne NoXHbIX CUrHaNoB 70 nb
(TIA603C/D)
HoMuHanbHas MOLWHOCTL 3BYKa 1Bt

WckaxeHune 3BYKOBOIo curHana npu
HOMMHaNbHOM MOLLHOCTH 3BYKa

5% (1% Tun.)

Momexu u Wwymbl

* -40 0bnpn 12,5«kly
e -45 b npwn 20 klMu/25 kl'y,

(TIA603C/D)

UyBCTBUTENBHOCTb 3BYKOBOIO TIA603D
KaHana
KoHnayktuBHOE NOGOYHOE M3nyyYeHne -57 nbm

1.4.2

TexHU4eckue xapakTepuCcTUKN NepepaTymka

Tabn. 25 . TexHn4eckne xapakTepucTku nepegarymka

MapameTp

3HavyeHue

YacTtoTa

400-527 MI'y,

PasHeceHwne kaHanos

12,5 kMu/20 klMu/25 kly,

CrtabunbHocTb YacToThl (0T -30 go
+60 °C)

10,5 ppm

YPOBEHb)

BbixogHast MOLHOCTb (HU3KMI 1BT
YPOBEHb)
BbixogHas MOLLHOCTb (BbICOKUIA 4 BT

OFpaHVI‘-IeHVIe YpPOBHA MOAOynNALUN

o 25klMunpn 12,5 kY
* 3,0kMu npn 20 klMy
* 50kMy npn 25 kMy

YacToTHO-MOAYNMMPOBaHHbIE LUYMbl U
nomexmu

* -40 gb npn 12,5 kl'y,
* -45 b npun 20/25 Kl'y,
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naBa 1 : BeegeHue

MapameTp 3HayeHue

KoHayKkTMBHOE M13nyyeHne e -364BM<1TTy

e -30pbm>1TTy

MOLLLHOCTI: Nno cocegHeMy KaHany « 60 AE npu 12,5 KrU,
(TIA603D)

e 70 b npu 25 «kly
YyBCTBMTENBHOCTE 3BYKOBOIO TIA603D
KaHana
UckaxeHue ayguocurHana 3%
YacToTHasa mogynsaums « 12,5 ky: 11KOF3E

+ 25«klu: 16KOF3E

Lindposasi mogynsuus 4FSK « 12,5 kU (gaHHble): 7K60F1D n 7K60FXD

* 12,5kl (ronocoBas cBsa3b): 7TK60F1E n 7K60FXE
Tun undposoro sBokoaepa AMBE+2™
Lincpposoii npotokon « ETSI-TS102361-1

» ETSI-TS102361-2
+ ETSI-TS102361-3

143

YacToTbl camo3arnyweHus
Hwuxe npmBeaeHbl HaCTOTbl CaMo3arnylweHna anda pagnoctaHumm:
* 403,2Mly +/-10 kl'y

* 408 MI'y +/- 10 kl'y

e 4224 MI'y +/- 10 kl'y,

o 432 Mly +/-10 klMy

e 4416 MIy +/- 10 kl'y

e 456 My +/- 10 kl'y,

* 460,8 Ml'y +/- 10 kl'y

e 480 MI'y +/-5kly,

e 4992 MI'y +/- 10 kl'y,

e 504 MI'y +/- 10 k',

* 518,4 My +/- 10 kl'y

1.4.4
TexHu4yeckune xapakrepuctukum LTE

Tabn. 26 . TexHu4eckune xapakrepuctukmn LTE

MapameTp 3HaueHue

BbixogHasa moLHocTb PY 24 nbwm gns Bcex gmManasoHoB, kpome B2 n B4
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[naBa 1 : BBegeHue

MapameTp

3HavyeHue

25 npbm gpna B2 n B4

[nanasoH 4yactoT nepenatymka LTE
(BOCXOAALLMI KaHan) 1 nonoca NponyckaHms

[nanasoH LTE 1: 1920-1980 MI'y

Monoca nponyckaHusa: 5 My, 10 MMy, 15 My,
20 Ml

Ounana3soH LTE 2: 1850-1910 MI'yy

Monoca nponyckaxusa: 1,4 My, 3 My, 5 My,
10 MI"u, 15 My, 20 MI'y,

OunanasoH LTE 3: 1710-1785 Ml

Monoca nponyckanusa: 1,4 My, 3 My, 5 MIy,
10 MI'y, 15 MlMu, 20 My

OnanasoH LTE 4: 1710-1755 Ml

Monoca nponyckaxusa: 1,4 My, 3 My, 5 My,
10 MI'u, 15 My, 20 MI'y,

[unanasoH LTE 5: 824-849 MI'y

Monoca nponyckaxusa: 1,4 My, 3 My, 5 My,
10 Ml

OunanasoH LTE 7: 2500-2570 Ml

Monoca nponyckaxusa: 5 My, 10 Ml"y, 15 My,
20 MI'y,

OunanasoH LTE 8: 880-915 MI'y,

Monoca nponyckanusa: 1,4 My, 3 My, 5 My,
10 MI'y,

OnanasoH LTE 12: 699-716 Ml

Monoca nponyckaxusa: 1,4 My, 3 My, 5 My,
10 My,

Ouana3soH LTE 13: 777-787 MI'yy
Monoca nponyckaHusa: 5 My, 10 My,

OwvanasoH LTE 14: 788-798 MI'y
Monoca nponyckaxusa: 5 My, 10 My,

OunanasoH LTE 17: 704—-716 MI'y
Monoca nponyckaHusa: 5 My, 10 My,

Onana3soH LTE 20: 832-862 Ml

Monoca nponyckaHusa: 5 My, 10 Mlfy, 15 Mlw,
20 MI'y,

Ounana3soH LTE 28: 703-748 Ml

Monoca nponyckaHus: 3 MMy, 5 MMy, 10 My,
15 Mlu, 20 Ml'y,

OunanasoH LTE 30: 2305-2315 MI'yy
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naBa 1 : BeegeHue

MapameTp

3HavyeHue

Monoca nponyckaHusa: 5 MIru, 10 My,

[wnanason LTE 38: 2570-2620 MMy

Monoca nponyckaHusa: 5 My, 10 Ml"y, 15 My,
20 Ml'uy,

Ounana3soH LTE 39: 1880-1920 MLy

Monoca nponyckanusa: 5 My, 10 Mlfy, 15 My,
20 MI'y,

OunanasoH LTE 40: 2300-2400 MI'y

Monoca nponyckaHusa: 5 My, 10 MI'y, 15 My,
20 Ml'y,

[Onana3soH LTE 41: 2496-2690 MI'u

Monoca nponyckaHusa: 5 My, 10 MI"y, 15 Mlw,
20 MI'y

OnanasoH LTE 48: 3550-3700 M4

Monoca nponyckaHusa: 5 My, 10 Mlfy, 15 M,
20 Ml'y,

[wanasoH YacTtoT npuemHuka LTE
(HMCxopALWMIA KaHan CcBA3N)

Ounana3soH LTE 1: 2110-2170 MI'yy

Ounana3soH LTE 2: 1930-1990 Ml

Ounana3soH LTE 3: 1805-1880 Ml

Ounana3soH LTE 4: 2110-2155 MI'yy

Ounana3soH LTE 5: 869-894 MI'y,

Ounana3soH LTE 7: 2620-2690 My

HOwvanasoH LTE 8: 925-960 MI'y

OwvanasoH LTE 12: 729-746 MI'y

OwvanasoH LTE 13: 746-756 MI'y

HOwvanasoH LTE 14: 758-768 MI'y

OwvanasoH LTE 17: 734-746 MI'y

OwanasoH LTE 20: 791-821 Ml'y

HOwvanasoH LTE 28: 758-803 MI'y

HOwanasoH LTE 30: 2350-2360 MI'y,

Ounana3soH LTE 38: 2570-2620 MI'yy

OwanasoH LTE 39: 1880-1920 MI'y,

HOwanasoH LTE 40: 2300-2400 MI'y,

Ounana3soH LTE 41: 2496—-2690 My,

HOwvanasoH LTE 48: 3550-3700 MI'y,

CTtabunbHOCTb YacToThl

10,1 ppm
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[naBa 1 : BBegeHue

MapameTp

3HavyeHue

O6o03HayeHne nsnyyeHni

HOwvanasoH LTE 1: 1M10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0G7D

HOwvanasoH LTE 2: 1M10G7D, 1M0O8D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0G7D

HOwvanasoH LTE 3: 1M10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0G7D

HOwvanasoH LTE 4: 1M10G7D, 1M0O8D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0G7D

HOwvanasoH LTE 5: 1M10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0G7D

HOwvanasoH LTE 7: 1M10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0G7D

HOwvanasoH LTE 8: 1M10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0G7D

HOwvanasoH LTE 12: 1M10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18MOG7D

MakcumanbHoe nobovHoe nany4veHune

-13 pbm

Tunbl MogynALMK

QPSK, 16QAM

TexHonorus MogynsLnm

SC-FDMA, TDMA

HanpsibxkeHue (MocT. TOK) U CBEAEHUS O TOKe

3,6 B — koHeuHbI PY-ycunutens, kackag ao 1
A.

Kateropust UE n ckopocTb nepefayun gaHHbIX

3GPP CAT4 n BocxoasaLwmm kaHan go 50 My,

Knacc yctponcTtaa

4

CepTtudukatbl

CeBepHas Amepuka: Verizon, AT&T®, Bell
Mobility

MexayHapoaHble: TTA loT ans Kopen
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1.4.5

CooTBeTCTBME BOEHHLIM CTaHpapTam

Tabn. 27 . BoeHHble ctaHgapTbl (810C-810E)

MNO006218A01-AB

naBa 1 : BeegeHue

MpumeHun 810C 810D 810E
M
craHaapT MeToasbl fpoueayp MeToasbl fpoueayp MeToasbl fpoueayp
MIL-STD bl bl bl
Hwnaskoe 500.1 I 500.2 ]| 500.3 I/
JaBneHuve
Bbicokas 501.1 I, 1l 501.2 I/A1, 1I/A1 501.3 I/A1, 1I/A1
Temneparty
pa
Huskas 502.1 I 502.2 I/C3, ll/C1 502.3 I/C3, ll/C1
Temneparty
pa
Tennosow 503.1 I 503.2 I/A1, C3 503.3 I/A1, C3
ynap
CornHeuvHo 505.1 Il 505.2 I/BbICOKas 505.3 I/BbICOKas
e Temneparty Temneparty
ns3nyyveHune pa- pa-
CyXOCTb CyXoCTb
Hoxab 506.1 I, 1l 506.2 I, 1l 506.3 I, 1l
BnaxHocT 507 .1 Il 507.2 Il/BbICOKaA 507.3 Il/BbICOKaA
b Temneparty Temneparty
pa- pa-
BNaXHOCT BNaXHOCT
b b
ConsHon 509.1 | 509.2 | 509.3 |
TyMaH
Mbinb 510.1 I 510.2 I, 1l 510.3 I, 1l
Bubpauus 514.2 VII/F, Xl 514.3 1/10, 11/3 5144 1/10, 11/3
MexaHunue 516.2 Il 516.3 [, IV 516.4 [, IV
CKkui yaap
Tabn. 28 . BoeHHble ctaHaapTsl (810F-810H)
MprumeHun 810F 810G 810H
M
cTaHAaapT MeToabl Mpoueayp MeToabl Mpoueayp MeToabl Mpoueayp
MIL-STD bl bl bl
Hwu3skoe 500.4 i 500.6 I/ 500.6 I/
JaBrneHue
Bbicokas 501.4 I/BbICOKaS 501.6 I/A1, II/A2 501.7 I/A1, 1I/A1
TemnepaTty TemnepaTty
pa pa, II/
BblCOKas

35



MNO006218A01-AB
[naBa 1 : BBegeHue

Mpumenun 810F 810G 810H
M
CTaHAapT [ MeTtoabl fpoueayp MeTopab! fpoueayp MeTopaeb! fpouenyp
MIL-STD bl bl bl
Temneparty
pa
Huakas 502.4 I/C3, 1l/C1 502.6 I/C3, 1l/C1 502.7 I/C3, 1l/C1
Temneparty
pa
Tennoson 503.4 | 503.6 I/C 503.7 I/C
yaap
ConHeyHo 505.4 I/BbICOKas 505.6 I/A1 505.7 I/A1
e Temneparty
n3nyveHune pa-
CyXOCTb
Hoxab 506.4 I, 506.6 I, 506.6 I,
BnaxHocT 507.4 - 507.5 - 507.6 -
b CunbHbIN CunbHbIN
ConsHon 509.4 - 509.6 - 509.7 -
TyMaH
Mbinb 510.4 I, 1l 510,6 I, 1l 510,7 I, 1l
Bubpauus 514.5 1124, 11/5 514,7 1124, 11/5 514,8 1124, 11/5
MexaHunye 516.5 I, IV 516,7 I, IV 516,8 I, IV
CKkui yaap
1.4.6
Cpepna

Tabn. 29 . Ycnosusg akcnnyaTtaumm

YcnoBus JKcnnyaTtauum

PaGoyas Temnepatypa

OT1-20 °C po +60 °C

TemnepaTypa XxpaHeHusi

OT1-40 po +85°C

Tennosou yaap

Mo ctangapty MIL-STD

BnaxHocTb

Mo ctangapty MIL-STD

AnekTpocTaTUyeckuii paspsag

IEC 61000-4-2, ypoBeHb 4

npOHMKHOBeHVIe nblJin N BOObI

IEC 60529 -IP68, 2 M B TeueHne 2 yacoB

ConsiHow TymaH

5% NaCl B TeueHune 8 yacor npu 35°C,
16 YyacoB B pexnme oxmgaHus
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KoHTponbHo-ucnbITaTenbHas annapaTypa 1 cpeacTea o6cnyxusaHus

KoHTponbHO-UCcnbITaTeNnbHas
annapatypa u cpeacrtsa
o0cnyXXnBaHus

B aTom pasgene npvBeneHbl CMCKM PEKOMEHOYEMOro KOHTPOSIbHO-ANarHOCTMYECKOro 0GopyaoBaHums
N CpeacTB oBCnyXXMBaHWSA, a Takke MHOPMaLNUs O NporpaMMHOM 06OpyA0BaHUM OS5t UCMONb30BaHUS

Ha MecTe aKchnyaTaumn. Bel MoxeTe Mcrnonb3oBaTh 3Ty MHGOPMaLWIO AMs BbINOSTHEHUS
ob6CcnyXMBaHUst pagnoCcTaHUMii, a Takke UX NPOrpaMMMpPOBaHMS.

2.1

PeKOMeH.CIYEMOG KOHTPOJIbHO-ANArHOCTN4YeckKoe O60py,D,OBaHMe

B cnucke o6opyaoBaHusi, NpuBeAeHHOM B criedytollei Tabnuue, ykasaHa 6onbluas 4acTb

HeobxoaMmMmoro CTaHOAapPTHOIO KOHTPOJ1IbHO-UCNbITATESIbHOIO O60pWJ,OBaHMF|.

Tabn. 30 . AnarHocTtnyeckoe obopygoBaHve

O6opyaoBa XapakTepucTuku Mpumep MpunoxeHue
Hue
CepBUCHbIN MoxeT Aeroflex 3920 M3amepuTenb OTKIOHEHMUS
MOHUWTOP MCMNomnb30BaTbCs B (www.aeroflex.com) unm 4YacTOTbl U reHepaTop
KayecTBe 3aMeHbI. aHanorm4yHoe ycTponcTBO CUrHanoB 1S LUMPOKOTO
crekTpa onepauuii no
BbISIBIIEHWNIO U YCTPAHEHUIO
HencrnpaBHOCTEN WK
HaCTpOWKe.
Lndposon Ot 100 mkB oo 300 B Fluke 179 (www.fluke.com) M3mepeHne HanpspkeHus
MYNbTUMETP 075 Mo 1 MM Mnu aHanoru4Hoe N TOKa CeTn NnepemMeHHoro/
cpepHekBag YCTPOWCTBO NMOCTOSIHHOIO TOKa.
paTn4ecKnx MonHoe NamepeHne HanpsxeHus B
3HauYeHNit2 COMNpPOTUBIEHME: ayavouenu
10 MOwm
"eHepaTOp OT100 My go 1 Ty Agilent N5S181A M3mepeHus napameTpoB
PY- (www.agilent.com), Ramsey npveMHuka
cUrHanos? Ot -130 abm no RSG1000B
+10 obm .
(www.ramseyelectronics.com
YacTtoTHas ) I aHanorn4yHoe
mogynauusa: Ot 0 kl'y, YCTPOWCTBO
oo 10 kly
YacTtoTa 3ByKOBOro
curdana: Ot 100 'y,
no 10 klMy,

2 MOXHO UCMonb30BaTh CepBI/ICHbIIZ MOHUTOpP B Ka4ecTBe aJ'IbTepHaTMBHOVI 3aMeEHbI.
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maBa 2 : KoHTponbHO-uCMbITaTeNbHasA annapaTtypa u cpeAacTsa o6cnyxuBaHus

O6opyaoBa XapakTepucTuku Mpumep MpunoxeHue
Hue
Ocuunnorpa 2 kaHana Tektronix TBS1052C M3mepeHue napameTpoB
b2 (www.tektronix.com) mnm BOJSTHbI
Monoca nponyckatus aHanorm4yHoe ycTponcTBO
50 My y
Ot 5 mB/genenue o
20 B/nenenue
Nameputens | TouHocTb 5% BatTtmeTp Bird 43 Thruline lMokasaTenu BbLIXO4HON
N gaTymk , OT 100 My 10 (www.bird-electronic.com) MOLLIHOCTU NepefaTtynka
MOLLIHOCTHU UNn aHanornyHoe
500 MI'y, o
YCTPOWCTBO
50 Bt
MunnusonbT | PagnocurHan ot Boonton 9240 M3mepeHune ypoBHSA
meTp PY- 100 mMB oo 3B (www.boonton.com) vnu pagumocurHana
curHanos OT 10 K1 go 11Ty aHanorm4yHoe ycTponcTBO
Bnok OT0Bpo32B B&K Precision 9103 Mogada HanpsKeHus
nUTaHns OTO0A 0 20 A (www.bkpreC|S|on.cczm) unm
aHanorm4yHoe ycTponcTBO
2.2

CpeacTtBa ob6cnyxXnBaHus

B cne,qy}ou.l,eﬁ Tabnuue YKa3blBakOTCA cpencrtea O6Cﬂy>KVIBaHl/IFI, KOTOpble peKkoMeHayeTcA
MCcnoJyib3oBaThb Nnpu pa60Te C paD,MOCTaHLlMeﬂ.

Bce aTu cpeacTBa MOXHO 3aKkasaTh B komnaHum Motorola Solutions, oaHako 60MbLNMHCTBO U3
HMX OTHOCUTCS K CTaHAAPTHOMY 0GOpYOOBaHNIO U MOXET OblTb 3aMeHEHO NoBbIM NOAXOAALNM
o6opyaoBaHMEM C aHANOMMYHBbIMU XapaKTEPUCTUKaMU.

Tabn. 31 . Homepa cpeacts obcnyxmBaHUs No Katanory n nx onucaHust

Homep no OnucaHue MpunoxeHue
KaTanory
Motorola
Solutions
PMKN4230 _ UL-kabenb ansa nepenayv gaHHbIX ObecneynBaeT nogKnovYeHne
paguocTtaHuumn k USB-nopTy ans
NporpaMMmnpoBaHus pagnocTaHLmnm
UnNu nepegayvn gaHHbIX.
BHUMAHMUE:
He ncnoneayiTte kabenb B
OMNacHbIX YCINOBUSIX.
PMKN4231 Kabenb ans nporpaMmMmpoBaHus, Ob6ecneunBaeT nogkoyeHne
TECTUPOBAHUS U CUHXPOHM3aLMUK pagnocTtaHumm kK USB-nopTty ans
nopTaTUBHbLIX paanoCTaHUMI NporpaMMmnpoBaHuUsl, ANarHOCTUKKN U
HaCTPOWKM pagnMoCTaHLMK.
PMKN4265 Kabenb ans nepegayun gaHHbIX ObecneynBaeT NogKno4YeHne

pagnocTtaHumm kK USB-nopTty ans
nporpaMMmnpoBaHus pagnocTaHuum,
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Homep no OnucaHue MpunoxeHue

Kkaranory

Motorola

Solutions
nepegayn OaHHbIX, 3arpy3ku
NPUMOXEHNA U OTNagKuN.

BHUMAHMUE:
He ncnonbayiite kabenb B
ONacHbIX YCIOBUSIX.

TLOO0140A01 3ameHuTenb akkymynstopa MoaknoyaeTcs K pagnocTaHumm
C NomoLLbto kabensi 3ameHnTens
akkymynsitopa.

PMLN6154 PY-apantep CnyxuvT Ang NoAKMYeHNs nopTa
aHTEHHBbI K kabenio SMA
amarHocTnyeckoro obopynoBaHus.

PMLN6422 Kabenb PY Mo3BonsieT NpoBOAUTL U3MEPEHMS,
CBSI3aHHbIE C PaAMOCUrHaNOM.

TLOOO0138A01 Kntoy Ans koxyxa kopnyca u CnyxuT Anst CHATUSA KOXYyXa C

perynsatopos Koprnyca pagnocTtaHummn.

TLOO0154A02 Oepxatens PY-agantepa CnyxuT Ang npukpenneHus
paguopasbeMa K paguoctaHuuu.

NLN9839_ KomnnekT BakyyMHOro Hacoca MosBonseT cneunanucty no
obcnyXnBaHMO NPOBEPUTL Hanu4yne
yTEeuKN.

NTN4265 KoMnnekT HarHeTaTenbHOro Hacoca Mo3BonsieT cneumnanucTy no
obcnyxnBaHuo onpegenuTb
MECTOMNOSIOXEHUE YTEYKM.

TLOO0149A01 Hacapgka ans npoctaBoOYHOro BUHTA M3rotoBneHHasi Ha 3aka3 6uTa ans
NPOCTaBOYHOrO BUHTA.

TLO00152A01 Mpucnocobnexne ons VMcnonb3yeTcs Ang NoAKMoYeH s

BblpaBHUBAHWSI BaKyyMHOTO
apanTtepa n Mem0bpaHbl 3agHero
MUKpodpoHa

BaKyyMHOTrO LLIMIaHra K Koprnycy
pagnocTaHLmm
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Kabenb ana nporpaMmmMmpoBaHUA, AMarHOCTUKN U HACTPOMKM
Puc. 1. Kabenb ans nporpaMmmupoBaHusi, AMarHocTuku n Hactponkm (PMKN4230 )

40



MNO006218A01-AB

maea 2 : KOHTpOmbHO-UCNbITaTeNbHasA annapartypa n cpeactea OGCJ’Iy)KMBaHI/Iﬂ

Puc. 2 . Kabenb ans nporpammupoBaHusi, AMarHocTukn u Hactponku (PMKN4231_)

@ mororoza

47

DATA CABLE
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Puc. 3 . PacnonoxeHue wWrbipe 60KOBOro pasbema

Rele

Tabn. 32 . KoHdurypaums wtbipern 60KoBOro pasbema

NOAKNKYEHUE
P1 P2 P3
KoHTakT KoHTakT KoHTakT DPyHKUUNA
3EMJIA
13 VCC
OAHHbBIE+
OAHHbIE-
16 4 5 3EMJIA
1nb 11 BHELLHNI
ONHAMUK+
2n7 12 BHELLHNI
OVNHAMUK-
20 1 BHELLUHWA PTT
17 8 BHELLHNI
MWUKPO®OH+
16 9 BHELLHNI
MWUKPO®OH-

42



MNO006218A01-AB
TecTupoBaHve paboThl NpuemonepeaaTymka

TecTnpoBaHue paboThbl
npuemMonepenaTymka

CooTBeTCTBME AaHHBIX PAAMOCTaHLMIA 3as8BMEHHBIM TEXHUYECKUM XapakTepucTukam obecrneynsaeTtcs
B npouecce npouseoacTea Gnarogaps UCNonb30BaHUIO BbICOKOTOYHOMO nabopaTopHOro
o6opyaoBaHus Ans TecTUpoBaHUs.

PekomeHayemoe o6opynoBaHve A5t TEXHUYECKOro 06CNyKMBaHUS B YCIIOBUSIX SKCMyaTaumm
MakcyMasibHO COOTBETCTBYET TOYHOCTM NMPOM3BOACTBEHHOrO 060PYAOBaHNS 3a PEAKMMU
UCKITIOYEHMAMU. DTY TOYHOCTb HEO6X0AUMO NoAAepPKMBaATb B COOTBETCTBMU C rpacoukom KanubpoBku,
peKoMeHO0BaHHbIM Npou3BoanTeneM obopyaoBaHms.

3.1
HacTtpouka

CeTeBoe HanpshkeHne nogaeTcs ¢ NoMoLLbio Broka nuTanusa Ha 7,5 B nocTt. Toka. O6opygoBaHue,
HeobxoaMMoe Ans HaCcTPOWKK, MOAKMYaeTcs B COOTBETCTBUM C MHOpMaLUmen, NpuBeAEHHON B rnaBe
"HacTtponika pagnoctaHumn".

NPEAYNPEXAOEHUE:

He ncnonb3yiite Anst nogayn HanpsKeHWst Ha paguMocTaHUMIo Kakme-nmbo coeanHuTenu
(npoBoaa, 3ybuaTtble 3aXumbl U LWLYMbl), KPOME 3aMeHUTENS akKkyMyIsaTopa, 0g400peHHoro
komnaHuen Motorola Solutions.

HavanbHble HAacCTpoWkK Ans ynpaeneHns o6opyaoBaHMEM AOMKHBI COOTBETCTBOBATL NapamMeTpam,
yKasaHHbIM B criegytowen Tabnuue:

Tabn. 33 . Ha4yanbHble HacTpokK s ynpaBneHs obopygoBaHMeM

CepBUCHbIAN MOHUTOP Bnok nutaHus TecToBbIN HAbOP
Pexvm MoHuTOpUHra: KOHTponb MOLLHOCTH HanpsikeHnue: 7,5 B Hactpoiika
MocT. TOKa, AnHamuka: A
Mywwuntens PY: -70 MocT. TOK BKI./ OunHamuk/Harpy3ka:
pe3epBHbIN PEXUM: OuHamuk

Pexum oxnpaHna

AM, CW, FM: FM [OnanasoH PTT: BbIKI
HanpsikeHus: 10 B

WcTouHuk ocumnnorpada: Mogynsuma Tok: 2,5 A
opumsoHTanb ocuunnorpada: 10 mc/genenune
BepTukane ocumnnorpada: 2,5 kl'u/genexHme
Myck ocumnnorpada: ABTOMaTUYeCKn
KoHTponb n3obpaxeHusi: Boic.

MOHUTOPKWHT NONOChI MPOMYyCKaHUsA: Y3kas
MoHuTopuHr nogaeneHus: CpegHee 3HadeHue

MOHUTOPUHT rpoMKoCTU: 1/4 HAacTponkn
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3anyctuTe AMarHoCTMKy npuemMHuka u nepegartynka DMR, kak noka3aHo Ha cnegyoLwwemM pUCyHKe:
1 ToakniounTe kabenb Ans NporpaMmMmnpoBaHKs K PaanoCTaHLMN 1 KOMMNbIOTEPY.

2 W3BnekuTte opaHxeByto PY-3arnyLuky.

3 Mogkniounte agantep PY-aHTeHHbl kK PY-nopTy BBOAa/BiBOAa 50 OM Ha pagnoctaHummn.

4

MoakntounTe gpyron KoHel agantepa PY-aHTeHHbI kK NOpTY NpMeMa-nepegaym TeCToBoro Habopa
paguocTtaHuumn 3920 ¢ NoMOLLLI0 pagnokabensi, Kak noka3aHo Ha PUCYHKe.

Puc. 4 . HacTtponka oMarHocTuku NpMeMHuKa u nepegarymka pagunocrtaduum DMR

| Bxon/Bbixo aHTEHHbI

MopT
\ npuema/nepegaun

\Y

u
Kabenb gns
nporpamMmmmpoBaHmns

MoaynvpoBaHHbIN
OMarHoCTUYECKNi
PY-curnan /
MoaynnpoBaHHbIN

3aMeHuTEenNb akkymynsTopa
PY-curHan nepegayu yMy P

Bnok nutanus

CTaHuuMA QUarHoCTUKKU nocne pPeMOHTa

Heobxoaumo HacTpouTb criegytowme CTaHuMn gmarHocTukn. CTaHLMKM AMarHOCTUKN TpebytoTcs
Ansi npoBeaeHust 6a3oBoi PyHKLMOHANBHON NPOBEPKN PaanoCTaHLMKN NOCIE ee TEXHUYECKOro
obcnyxmBaHus.

* CTaHuusi QUarHoCTUKM Kamepbl

* CTtaHumsa anarHocTtuku 3Byka (ATS)

»  CTaHumsi [NarHOCTUKN N3NyYeHns

* CTaHuusi oMarHoOCTUKM repMeTUYHOCTU

| /; NMPUMEYAHMUE:
PeMOHT paguocTaHLmin MOryT BbINOSMHATE TONBKO COTPYAHMKM KomnaHum Motorola Solutions
13-3a Heo6X0OUMOCTU UCMNONb30BaHMS ONpeaeneHHbIX CTaHUMIA ANarHOCTMKK NOCNe PeMOHTA.

3.2
PeXum TecTUpoBaHUA paguocTaHLun

3.2.1
MNepexon B AMArHOCTUYECKUM PEXUM paguocTaHLUmn

Mpoueaypa:
1 Bknwo4ynte paguocTtaHumio.
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2 B TeyeHue 10 cekyHA nocne 3aBepLUEHNs CaMOAMarHOCTUKM HaXKMUTe NATb pa3 noapsg
GOKOBYIO KHOTKY 2.
PaavocTaHuma nogacTt 3ByKOBOW CMrHam u oTobpasuT Ha BepxHeM aucrnnee psa MHPOPMaLUMOHHBbIX
Co00OLLEHNI O pa3nNUYHbIX HOMepax Bepcuii U oTaeNbHbIX aboHeHTCKMX TepmuHanax. OTobpaxkaemas
Ha gucnnee MHopmaLus onvcaHa B criegytoLen Tabnuvue.

Tabn. 34 . leMOHCTpaUMOHHbIE 3KPaHbI, UCMONb3yeMble B peXMME TECTUPOBaHWS JOCTyNa K
nepegHen naHenu

Uma gucnnes OnucaHue OTtoGpaxae
TCH

Pexnm BykBeHHas cTpoka 0603Ha4aeT, YTo pagmMocTaHums Bcerpa

obcnyxnBaHus nepeLuna B pexum TECTUPOBAHUS.

Bepcus xocta Bepcus Mmukponporpammbl XocTa. Bcerpa

Bepcua DSP Bepcua mukponporpammbl DSP. Bcerpa

Homep mogenu Homep mogenu paguoctaHuum, 3anporpaMmMmUpOBaHHbINA Bcerpa
B Koannare.

MSN CepuiiHbI HOMEpP paguoCcTaHUuu, Bcerpa
3anporpamMmMuUpoBaHHbIN B kKognnare.

FLASHCODE Koabl FLASH, 3anporpammmnpoBaHHbie B Kognnare. Bcerpa

PapgnoyacTtoTHbIN [vanasoH YacToT pagnoctaHummn. Bcerpa

JunanasoH

I:;/ NMPUMEYAHME:
PaguocTtaHuusa nokasbiBaeT Kaxabl 9KpaH B TeYeHne 2 CEKyHA, a 3aTeM oTobpaxkaeT
cneaylowunn MHAOPMaLMOHHBIN 3KpaH. Ecnn nHidopmMaumnsa He nomellaeTcs B O4HY CTPOKY,
TO Yepe3s 1 cekyHOy Ha aucnnee paguocTaHLMM aBToMaTU4eCKM 0TOOpaxaeTcs NpPokpyTka
cnmBOSoB. Ha nocnegHem akpaHe otobpaxaeTcs coobLueHne PU TecT . pexmmM.

Korga npovecc 3arpy3ku paAvoCTaHUmMN 3aBepLUEH, YCTPOWCTBO NEPEXOANT B PEXMUM AMarHOCTUKN
nepenHero avcnnes. Ha nepegHem gucnnee otoGpasuTcs criegytoLuee.

* Tect RGB
* TecT ceHCOpHOro 3KpaHa
+ COpoc Ao 3aBOACKUX HAaCTPOekK

+ TMepesarpy3uTb B 6€30NaCHOM pexume

3.2.2
PeXum guarHocTuku pagmocurHana

B cooTBeTCcTBMU C KOHDUIypaLmei koannara MUKPOKOHTPOSNEP paanocTaHUMN ynpaBnsieT BoiGopom
paguokaHana, HacTpPOKol NepeAaTynka 1 3arnylieHMeM npueMHuka.

Bo Bpems npoBedeHNst TECTMPOBaHWS, HACTPOWKM UMM PeMOHTa paanocTaHUMK criedyeT BbIBECTH
[AaHHOEe YCTPOWCTBO M3 0ObIYHbIX YCIOBUIA paboTbl C MOMOLLLIO PEXUMa TECTUPOBaHMS UK
TecTUpoBaHus B acpumpe.

45



MNO006218A01-AB
naea 3 : TecTupoBaHue paboTbl NpreMonepegaTymka

3.2.2.1
TecTupoBaHue Bbi6opkn PY-kaHanoB
B pexnme TeCTupoBaHnAa paano4actoTHOro curHana B I'IepBOIZ CTpOKe Ha gucnnee 0T06pa>i<aeTc;|

TecT P4, a TakXe 3Ha40K YPOBHSA NMUTAHNUA B NpaBOM KOHLE I'IepBOI7I CTPOKW. Bo BTOpOIZ CTpoOKe
0T06pa>|<a+0Tc;| ycnoeua TeCtmpoBaHund, HOMep KaHana u pasHeceHune KaHarosB.

MpeaBaputenbHble TpeboBaHUS.

I::/ NMPUMEYAHUE:
BbasoBble ycrnosus ans nposefeHus auarHoctnkm — CSQ.

Mpoueaypa:

1 Tpu KaXKOAOM KOPOTKOM HakaTum Ha GOKOBYHO KHOMKY 2 ByAeT BbINOMNHATLCS NEpeEXos K HOBOMY
pexumy TectnpoaHus (CSQ—TPL—DIG—USQ—CSQ). PaguoctaHumst nsgaeT 3ByKOBOWN
CUrHan ogHoKpaTHO npu nepekntoveHnn B CSQ, ABaxabl Npu nepeknoydeHun B TPL, Tpmxabl
npwv nepekntoyeHnmn B DIG 1 YeTbipexapb! npy nepekntoyveHun B USQ.

E/ NMPUMEYAHME:
"DIG" aBnsieTcs UMPPOBLIM PEXUMOM, OCTaslbHblE PEXNMbI TECTUPOBAHNS
npeacTaBnsaT cobor aHanoroBble peXyMbl, Kak OnucaHo B pasgene "Ycrnosus
TecTupoBaHus".

Tabn. 35 . YcnoBusi TeCTUPOBaHUSA

Konuuec OnucaHue DyHKUUA
TBO
3BYKOBbI
X
curHano
B

1 MNopaBneHue RX: OTmeHa nogasneHus npyu obHapyxeHum onepartopa
Hecyuen (CSQ) CBA3N

Mepepava: 3Byk MUKPOhOHa

2 ToHanbHas [Mpuem: oTMeHa nogaBneHus NomMex nNpy obHapyXeHun
YyacTHas NMHuS HecyLLel 1 TOHaNMbHOro curHana
(TPL) Mepenaya: 3ByK MMKpOdhoHa + TOHASbHbIN CUrHan

3 Lincpposon RX: OTmeHa nogasneHus npyn o6HapyXeHun oneparopa
pexum (DIG) CBA3N

Mepenaya: 3ByK MUKPOOHa

4 OTtmeHa Mpuem: nocTosiHHaA OTMeHa nogaBneHns
nogasneHus n .
epefava: 3ByK MUKPOOHa
(USQ) p y pod

2 Kaxgoe KOpoTKoe HakaTue 60KOBOM KHOMKU 1 M3MEHSIET 3HA4YEHME Pa3HECEHUS KaHANoB Ha
25 kly, 12,5 k'y 1 20 kU,

PaguocTtaHuusa nsgaet 3ByKOBOW CUrHan O4HOKpaTHO npu nepekntodeHnn Ha 20 klMu, ABaxabl
npu nepekntioveHnn Ha 25 kl'y, u Tpyxasl Npu nepeknoyeHnn Ha 12,5 klhu.

3 TloBopauvBaiiTe py4Ky BbiGopa KaHanoB AJ1s NepekoYeHnst KaHarnoB TeCcTUpoBaHus ¢ 1 no
16.
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MonoxeHwne Kanan YacTtoTta
nepeknroyvaTens TecTupoBa

BbIOOpa KaHanoB HUA

1 — HU3KMN Mepepava 400,15
YPOBEHb MOLLHOCTH #1 vinn #9

9 — BbICOKUI Mpuem #1 400,15
YPOBEHb MOLLHOCTH unn #9

2 — HU3KUN Mepepava 423,25
YPOBEHb MOLLHOCTH #2 vnn #10

10 — BbICOKMI Mpuem #2 423,25
YPOBEHb MOLLHOCTHU unm #10

3 — HU3KUN Mepepava 444 35
YpOBEHb MoLHOCTN  #3 nnn #11

11 — BbICOKUN Mpuem #3 444,35
YPOBEHb MOLWHOCTM  wnn #11

4 — HU3KUN Mepepava 465,45
YPOBEHb MOLWHOCTN  #4 vnn #12

12 — BbICOKUN Mpuem #4 465,45
YPOBEHb MOLLHOCTHU unm #12

5 — HU3KMN Mepepava 485,55
YpOBEHb MOLWHOCTN  #5 nnun #13

13 — BbICOKUN Mpuem #5 485,55
YPOBEHb MOLLHOCTHN unu #13

6 — HU3KMN Mepepava 506,65
YpOBEHb MOLWHOCTN  #6 nnun #14

14 — BbICOKMI Mprnem #6 506,65
YPOBEHbL MOLLHOCTHU unu #14

7 — HU3KUN Mepepava 526,75
YPOBEHb MOLLHOCTH #7 vinn #15

15 — BbICOKUI Mpuem #7 526,75
YPOBEHb MOLLHOCTH unun #15

8 — HU3KMn Mepepava 527,00
YPOBEHb MOLLHOCTH #8 vnn #16

16 — BbICOKMI Mpuem #8 527,00
YPOBEHb MOLLHOCTHU unu #16
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Tabn. 37 . lNpoBepku paboTbl NepegaTymka

48

HasBaHue AHanusaTtop cBa3un PaguocTaHy, TecTOBbIN KommeHTapum
TecTa ma Habop
OnopHas Pexum: UISMEPEHUE Pexum KHonka PTT MorpewHocTb
yacToTa MOLLHOCTU JMNarHOCTUKN, A1 NOCTOSAHHOM YacToTbl
YacTtoTa 4eTBepToro OunarHocTuka nepegauu (Bo CcoCTaBnsieT:
KaHana TeCTMpoBaHus nogasneHns BpeMsi MPOBEPKU 1201 My gna YBY
MoHuTop: OwmGka Hecywen 4-ro paboTbl)
YacToThl Kanana
Bxopg Ha ycTponcTtee
BBOAa-BbiBOAA PY
MoLuHoCTb Cwm. Bblwe Cwm. Bblwe Cwm. Bblwe Huskun ypoBeHb
PY MOLLIHOCTHU:
0,8-1,4 Bt
Bbicokui ypoBeHb
MOLLHOCTH:
4,0-4,8 BT
Mogaynsuuns Pexum: U'SBMEPEHUE CM. BbllLe Cwm. Bbilwe, BbIOOP OTKINoHeHue: 2
rornoca MOLLHOCTU N3MepUTENbHOro 4,0 kly, HO <
YacToTa 4-ro kaHana npubopa — 5,0 kl'y (pa3HeceHue
TECTUPOBaHUSA, MUKPOOH kaHanos 25 kI'u).
rnyweHune go -70,
BXOZ Ha yCTPOWCTBE
BBOJa-BbiBoga PY
MonwuTop: Lindposon
BOSNbTMETP: BonbT
nep. Toka
HacTtpoiika ypoBHsi
MoaynsauuM BbiBOAA
1klu ans 0,025 B
Cp. KB. B TECTOBOM
ycTtponctee, 0,08 B
Cp. KB. Ha pasbeme
nocT./nep. Toka
TECTOBOro yCTpOMCTBa
BHyTpeHHAs Pexum: U'BMEPEHUME TecToBbIN Ypanute BBO[ Haxmute KHonky
Moaynauuns MOLHOCTU pexum, MoZynAauun PTT, 4ToObI
ronoca YacrtoTa 4-ro kaHana BbIBO[, BKIMOUYUTD
TECTUPOBAHNS, noaaereHus paguocTaHuuio.
rnyweHune go -70, HecyLen 'pOMKO ckaxute
BXO[, Ha yCTPONCTBE KaHana "yeTblpe" B
BBOAa-BbiBOAa P4 TECTUPOBaHMU MUKPOOH
a4 Ha paguocTaHuuu.
aHTEHHY OTKIOHEHNE
N3MepEHUI: =
4,0«klU, HO <
5,0 kl'y (pa3HeceHue
kaHanos 25 kl'y)
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HasBaHue AHanusaTtop cBa3un PaguocTtaHy TecTOBbIN KommeHTapum
TecTa usa Habop
Mogaynsuuns CM. Bbllle Pexum CM. BbllLe OTKNoHeHue:
TPL YacTtoTa 4eTBEPTOro ANarHoCTUKM, =500 lu,
KaHana TecTupoBaHus KaHan HO <1000 Iy,
Moroca nponycKaHus: ANarHOCTUKK (pasHeceHue
yaKasi 4TPL kaHanos 25 kI'y).
MolHocTb Pexum DMR. Pexunm Hactporite Heobxoanmo
PY MowHocTb Ha cnoTte 1 ANarHOCTUKM, paanoCcTaHumIo aKTuBMpoBaTb OOk
M MOLLIHOCTb Ha criote umdposon ©e3 moaynsaunm TTR n 3apatb
2 peXnmMm, C NOMOLLbIO pexum 3anycka ans
nepenadva 6e3 | nporpammbi dyHkuuu IFR ¢
Moaynauum HaCTPOWKN YpOBHEeM curHana
~1,5B.
Owubka Pexxum DMR. Owunbka Pexum Hactporite He npeBbiwaeT 5%
FSK FSK ANarHoCTUKM, paguocTaHuuio
umdposon C NOMOLLbIO
peXnmMm, nporpamMmmsl
nepepaya HaCTPOWKK 1
COrnacHo HacCTpoe4vHoM
HacTpoeyHon Tabnuupl 0153
Tabnuue
0153
Owubka B Pexxum DMR. Owunbka CwMm. BblWwe CwMm. Bbilwe He npeBbiwaeT 1%
BEIMYNHE B BENUYUHE
CumBonunye Pexum DMR. CwMm. BblWwe CwMm. Bbilwe CumBonunyeckoe
ckoe CumBonu4yeckoe OTKMOHEHWNE OOIKHO
OTKIOHEHMNE OTKITOHEHMNE HaxoauTbCs B
npeaenax 648 Ny
+10% 1 1944 Ty
+10%
YpoBeHb Pexum DMR Cwm. Bbiwe Cwm. Bbilwe KoadhbuumeHt
OUTOBbIX owmnbok
owmnbok nepegaryuvka no
nepegatyumk OuTam gormkeH
a coctaenatb 0%
Tabn. 38 . NpoBepkn paboTbl NpUEMHMKA
HasBaHue AHanusaTtop cBa3un PaguocTaHy, TecTOBbIN KommeHTapum
TecTa 72| Habop
OnopHas Pexum: UISMEPEHUE TecToBbIN KHonka PTT MorpewHocTb
yacToTa MOLHOCTU pexum, OJ151 NOCTOSIHHON YyacToTbl
YacTtoTa 4eTBepToro BbIBO[, nepegaum (Bo COCTaBnsEeT:
KaHana TecTuposaHus® nopfaBnenHms BPEMS MPOBEPKM +201 'y anst YBY
MonuTop: Ownbka HECyLLen paboTbi).
YacToThbl Karana
TECTUPOBaHMU

3 Cwm. pasgen "4acToTbl TeCTMpOBaHMS".
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HasBaHue AHanusaTtop cBa3un PaguocTtaHy TecTOBbIN KommeHTapum
TecTa ms Habop
Bxop Ha ycTponcTee a4 Ha
BBOAa-BbiBOga P4 aHTEHHYy.
HomuHanbH Pexum: GEN Pexum PTT B nonoxeHun | HactponTe ypoBeHb
ad YpoBeHb BbIBOAA: ONarHoCTUKK, BbIKJ1 rpomkocTu Ha 2,83 B
MOLLHOCTb 1,0 mB PY anarHoctuka (ueHTpanbHoEe Cp. KB.
3ByKa UacToTa LLecToro nopaenenms NonoXxeHue),
KaHana TeCTUpoBaHUS HecyLIeit 6-ro BbIGOp
KaHana N3MepuUTENbHOro
Moaynsuus: npubopa —
ToHanbHbLIN cUrHan Ha ayavo PA
yactoTte 1 kU npun
oTKINToHeHun 3 kl'y,
MonuTop: Lindposon
BONbTMETP: BonbT nep.
TOKa
WckaxeHune Cwm. BbiLlwe, Kpome Cwm. Bbilwe Cwm. Bbilwe UckaxeHune <3,0%
N3MeHeHnsa Ha
UCKaXkeHune
YyscTBUTEN CwM. Bbille, Kpome Cwm. Bbllle PTT B nonoxeHun PY-eBoa;
bHOCTb SINAD, ymeHbLUnTE BbIKJ1 < 0,23 MkB
(SINAD) ypoBeHb PY ansa 12 gb (ueHTpanbHoe
SINAD. NonoXxeHune)
Mopor YpoBeHb PY HacTpoeH Cwm. Bbilwe PTT B nonoxeHun |HacTtpoinTe ypoBeHb
wymMmornogas Ha 1 mB PY BbIKJ1 rpPoMKOCTU Ha 2,83 B
neHus (ueHTpanbHoEe Cp. KB.
(Heobxogum nornoxeHue),
o] BbIGOp
TecTuposaTt ycTponcTea
b TOMbKO n3mepeHns —
paguocTaHLy ayamo PA,
um c Harpy3ska Ha
KOHBEHLNOH ANHaMUK/ANHaMUK
iﬂcl?:g:oﬁ) CwM. Bbile, Kpome BHe Cwm. BbllLe OTmeHa
N3MEHEeHNs YacToTbl auarHocTtunyec noaaBneHus OOIKHA
B KOHBEHLIMOHANbLHOWM KOro pexuma; nponcxoauTb Ha <
cucteme. YBenuuote BblOepuTe 0,25 mkB.
ypoBeHb PY oT Hynsa go KOHBEHLMOHa MpeanoUTUTENbHBII
OTMEHbI NOAAaBMEHNS Ha NbHY0 yposeHb SINAD = 9—
paguocTaHuuu. cucTemy. 10 0B
Koadpduumne | Pexum IFR DMR. Pexum Onpegenute YpoBeHb
HT OWIMBOK "eHepaTOp curHana c TeCTUpOBaHU YacToTy BGUTOBBIX paguocurHana <
npuemHmnka HacTpoeyHon Tabnuuen S, undposon owmbok ¢ 0,35 mkB npwm
no outam 1031. pexum, MOMOLLbIO KoadhpmumeHTe
npuem c nporpamMmbl 6uToBbIX OWN6oK 5%
HacTpoeYHon HaCTPONKM.
Tabnuuen Otperynupynte
1031 YypOBEHb
paguocurHana
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Ha3BaHue
TecTa

AHan n3aTtop cBA3n

PaguocTtaHy
ns

TecTOBBbIN
Habop

KommeHTapum

Takum obpasom,
YTOObI YacToTa
OMTOBLIX OLLMOOK
coctaBuna 5%

HomuHanbH
as
MOLLIHOCTb
3ByKa
npuemMHunKa

Pexum IFR DMR.
"eHepaTOp curHana c

HacTpoeYHoun Tabnuuen
1031

Pexum
TECTUPOBaHU
S, undposon
pexum,
npuem c
HacTpoeYyHom
Tabnuuen
1031

YpoBeHb PY = -47
abwm. Bkntounte
aHanusaTtop
3BYyKa B PEXUM
CYUTbIBaHUSA
cpegHekBagpaTuy
HOe 3HayeHne
HanpsikeHus (B
Cp. KB.).
Otperynupyiite
rPOMKOCTb 3BYKa,
YTOObI MONYYNTb
YPOBEHb
HOMUWHanNbLHOM
MOLLIHOCTHU

Otperynupyiite
rPOMKOCTb 3BYKa 0
3HayeHus B cp. k..
2,83

WckaxeHune
3BYKOBOIO
curHana
npuemMHmnKa

Pexum IFR DMR.
"eHepaTOp curHana c

HacTpoeYHoun Tabnuuen
1031

CM. Bbllle

CwMm. Bbile. 3atem
nepeknounTe
aHanusaTop
3BYyKa B PEXUM
n3mMepeHns
MCKaXXeHNn

He npeBbiwaet 5%

3.2.3

Pexunm guarHocTtuku MepLuaHusa BepxHero gaucnnes

Mpoueaypa:

1 [ns nepexoda B peXvWM AUArHOCTUKN MepLaHUsl HaXXMUTE U yaepxuBaiiTe 6OKOBYI KHOMKY 1.
OTo6pa3snTcs YepHblit akpaH. Ecnv gucnnen ucnpaeeH, akpaH OCTaHeTCsl YEPHbIM.

E/ NMPUMEYAHMUE:
Ecnv akpaH mMuraeT, oTnpaBbTe PAAVOCTaHLMIO B CEPBUCHDBIN LIEHTP AN PEMOHTA.

2 [Insa nepexofa B pexum TectuposaHusa XKK-gucnnes Haxmute n yaepxvsante 60KoByo
KHONKY 1 B TeYeHne ABYX CEeKyHA.

3.24
Pexunm guarHocTtuku BepxHero gucnrnes

Mpouepypa:
1 [nsa HaBuraumm no 15 gnarHOCTUYECKUM LMKITaM HaXXMUTE o0y KHOMKY.
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2 Cnepaute 3a TeMm, 4Tobbl Ha BEpXHEM aucnnee He Bbino BUTbIX NMKcenen.

Tabn. 39 . Pexxum gnarHoCcTuKn BepXHero gucrnnes

LUunkn guarHoctuku

Mukcenu

Lnkn 1 — lNo ropusoHTanu

Llnkn 2 — lNo ropusoHTanmu

Linkn 3 — lNo ropusoHTanmu

Linkn 4 — lNo ropusoHTanm

Linkn 5 — Mo ropmsoHTanm

Linkn 6 — Mo ropusoHTanu

Lnkn 7 — Mo ropusoHTanu

Linkn 8 — lNo ropusoHTanm

Linkn 9 — lNo ropusoHTanm

Lnkn 10 — Mo BepTukanu

Lwnkn 11 — Mo BepTukanu

Linkn 12 — Mo BepTukanu

Lukn 13 — lNo BepTukanu
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LUnkn guarHocTukmu Mukcenu

Lmkn 14 — Mo BepTukanu IIIIIIIIIII
Lnkn 15 — Mo BepTukanu _
3.2.5

Pexum gnarHoCcTMKM cBeToanoaHbIX nHAnKatTopoB

Mpouenypa:

1 Haxmute n yaepxusante 60KoByro KHONKY 1 nocrne Bbixoga 13 AMarHOCTUYECKOro pexuma
avcnnes.

PagunoctaHumsa nsgaeTt ogHOKpaTHbIA 3BYKOBOW CUrHanm, U Ha gucnrnee oTobpaxaeTcst Haanucb
LED TecCT.pexmuM.

2 HaxmunTe niobyto KrnaBuLly UM KHOTKY.
3aropuTcs KpacHbIi CBETOAMOAHbBIV UHAUKATOP, U Ha AMCnree pagmocTaHumMm otobpasnTces
Hagnucb Kpacuet LED Bxul.

3 HaxmuTe nobyto KnaBuLy UK KHOMKY.

KpacHbin nHankaTop noracHeT. 3aropuTcst 3eNeHbli CBETOAMOLHbIN MHOAUKATOP, U Ha aucnnee
paanocTtaHunmn OT06pa3I/ITCF| HagnUcb 3esiensnt LED BxJl.

3.2.6
PeXxum AgnarHoCcTUKM NoacBeTKU

Mpoueaypa:

HaxmuTe n yoepxueaniTe 60KOBYI KHOMKY 1 nocre BbiXxO4a U3 AMarHOCTUYECKOro pexxmma
CBETOANOAHbIX MHAMKATOPOB.

PaguocTtaHuusa nsgaet ogHOKpaTHBINM 3BYKOBOW CUrHars, Ha gucnnee otobpaxaeTtca llonceeTka

TEeCT . PEXVM.

Ha pagnocTtaHumu 3aropatca oba nHgukatopa 1 noAceeTka KnasuaTtypbl.

3.2.7
Pexum guarHocTtuku dKKyMynsaTopa

Mpoueaypa:

HaxmuTe 1 yaepxumBanTe 60KoBYH KHOMNKY 1 nocne Bbixoga 13 pexmnma TeCTUpoBaHus
NOACBETKM.

PagvocTtaHumsa n3aaeTt ogHOKpaTHbIN 3BYKOBOW CUrHan, U Ha aucnnee otobpaxaeTcs Haanch
MpoBep. akk. TECT.PEXNM.

Ha gucnnee pagnocTtaHunmn 0T06pa>KaeTc;| TUN aKKyMynaTopa U ero eMKOoCTb.
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3.2.8
Pexum tectun poBaHNUA KHOMKA

Mpoueaypa:
1 Haxmute n yoepxuBante 60koByr0 KHONKY 1 nocre Bbixoga 13 pexnma TeCTUpOBaHus

54

akKyMynsiTopa.
NMPUMEYAHUE:
4

Mpwu HaxkaTuM NOGON KNaBULLM BbINOMTHAETCA NEPEXOA K CrieayroLwemMy aTany Tecra.

2 BobinonHute cnegyouwne gencTeng:

OewncrtBune

PesynbTart

HaxmuTe 1 yaoepxuBante 60KoByo
KHonky 1.

Ha gucnnee nosiBUTCS coobLueHne TecT
KHOIOK (CTpoKa 1).

PagunocTaHuma noaact ogHOKpaTHbIN
3BYKOBOW curHan.

[MoBepHUTE PYUKY perynmpoBKu
FPOMKOCTMH.

Ha akpaHe 6yayT oTobpaxaTbCcs 3Ha4YeHUs
oT2/1 po 2/255.

PagnoctaHumst usgaeT 3ByKOBOW CUrHan B
KaXKOOM MOTOXEHUN.

lMoBepHUTE py4Ky BbIGOpa KaHanoB Mo
4YacoBOW CTpersike.

Ha ancnnee otobpasutcs 4/1.

PaanocTtaHums nsgaeTt 3ByKOBOW cuMrHan B
KaXK[AOM MOJIOXKEHUN.

MoBepHMTE PYUKy BbiGOpa KaHanoB
NPOTUB YaCOBOW CTPESKM.

Ha ancnnee otobpasutcsa 4/-1.

PagunocTaHums u3gaeT 3ByKOBOW CUrHan B
KaXKdOM MOMNOXEHUH.

HaxxmunTe 60KoBYrO KHONKY 1.

Ha ancnnee otobpasutca 96/1.

PagnoctaHumst nogact 3ByKOBOW cuUrHan.

OTnycTnTE KHOMKY.

Ha ancnnee otobpasutcs 96/0.

PaanocTaHums nogacT 3ByKOBOW curHan.

HaxmnTe 60KOBYIO KHONKY 2.

Ha ancnnee otobpasutcs 97/1.

PaguocTaHums nogacT 3ByKOBOW cUrHarn.

OTnycTute KHOMKYy.

Ha ancnnee otobpasutca 97/0.

PagnoctaHumst nogact 3ByKOBOW CUrHan.

Haxmnte 60KOBYHO KHOMKY 3.

Ha ancnnee otobpasutcsa 98/1.

PaanocTaHums nogacT 3ByKOBOW curHan.

OTnycTUTE KHOMKY.

Ha ancnnee otobpasutcs 98/0.

PaguocTaHums nogacT 3ByKOBOW cUrHarn.

HaxxmuTe kHonky PTT.

Ha gucnnee otobpasutca 1/1.

PagnocTtaHumsi nogact 3ByKOBOW CUrHan.

OTnycTnTE KHOMKY.

Ha ancnnee otobpasutcs 1/0.
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OenctBune PesynbTart

PaguocTaHums nogacT 3ByKOBOW CUrHar.

HaxxMnTe BEpPXHIOK KHOMKY. Ha gucnnee otobpasutca 148/1.

PagnoctaHumsi nogact 3ByKOBOW CUrHan.

OTnycTUTE KHOMKY. Ha gncnnee otobpasutca 148/0.

PaanocTaHums nogacT 3ByKOBOW curHan.

3.2.9

BbinonHeHne tecta RGB (nepegHun gaucnnen)

Mpoueaypa:
1 B okHe Pexum gmMarHocTuku nepegHero gucnres kocHutecb Tect RGB—3AMYCK.

Oucnnen pagnoctaHuumn ctTaHeT 6enbiMm.

2 npOBe,EI,I/ITe nanbuem BNneBO HECKOJIbKO pa3 nogpAaai.

Y6eantecb, 4TO BCe LBETA U LWIAGMOHbI 0To6pa>|<ar0Tc;| KOPPEKTHO.

Mocne kaxpgoro nposeaeHnA nanbuem M3o6pa>+<eHMe Ha aucnnee pagnoctaHunm 6yp,eT
MEHATbLCA B CJ'IQD,YIOIJJ,eIZ nocneaoBaTesibHOCTU:

W N O g A ON -

9

MosaBMTCA YepHbIA 3KpaH.

MosiBUTCA YepHbI 3KpaH ¢ 6enon pamKkon.

MosiBMTCA Benbin 9KpaH C YepHOW pamKOW.

MosBMTCA 3KpaH C YepHbIM rPagnEeHTOM.

MosiBUTCA 3KpaH ¢ NepekpecTHbIMU NOMeXamu.

MosiBMTCA 3KpaH C NepeKkpecTHbIMU NoMexamu boree CBETIONO TOHaA.
MosBMTCA YepHbIN 3KpaH ¢ 6enbiMyM rOpU3oHTanbHBIMU NOAOCaMM.
MoaABMTCA KpaCHbLIN KpaH.

[MosBMTCA 3eneHbIn aKpaH.

10 MosiBUTCA CMHUI SKpaH.

11 MNMocne nosiBUTCA 3KkpaH Tect RGB 3aBepiieH.

3 KocHutech NotoBo.

3.2.10

BbinonHeHne ANarHOCTUKN CEeHCOPHOro 3KpaHa

Mpoueaypa:

1 B okHe Pexum anarHoCcTuMKu nepeaHero aucnnes KOCHNTECL TeCT CeHCOPHOro
akpaHa—3ANMYCK.

2 OpHvM OBWXEHWEM HapucyiTe GykBy Z, HaUMHasi OT BEPXHEro NEBOro yria A0 HUXKHEro
npaeoro.

Ha pagnoctaHumm otobpaxaeTcsa crnefyolas UHaKauUus:

Ecnn ancnnewn Balen pagnocTtaHLUmm NOMTHOCTLIO MCNPaBEH, TO HapMcoBaHHaga durypa
0TO0Gpa3nTCa 0gHOM HENPEePbIBHON NIMHUEN.

55



MNO006218A01-AB
naea 3 : TecTupoBaHue paboTbl NpreMonepeaTymka

+ Ecnu Kakvue-To yyacTku Aucnnes HeucnpasHbl, TO B 9TUX yyacTkax nuHust oyaet
npepbIBaTbCS.

3 KocHuTtech akpaHa u npoBeauTe NanbLEeM BreEBO.
4 KocHutecb NoTtoBo.

Mocnepyowme TpeboBaHuA.
Ecnn kakne-To yyacTkv nepegHero gucnnes paguoctaHuum HemcnpaseHbl, 3aMeHnTe U1
OTPEMOHTUPYITE €ro.

3.3

MHCTpYKLI,VIVI no TeCTUpOBaHNUIO KaMepbl

B aTom pasgene npefcrasneH 0630p BCex AOCTYMHbIX METOAOB TECTUPOBaHUS kamep. B fononHeHne
K 9TOMYy NpeAyCMOTPEHbl CXEMbl HACTPOMKK U pearnbHble poTorpacdum B kKayecTBe BU3yarnbHbIX
o6pasuoB Ans TecTupoBaHus. Ans obecneveHns onTMManbHOW NPOM3BOANTENBHOCTU KNMEHTaM

pekoMeHayeTCcs OTNpaBnATb pagmMoctaHLumm B komnaHuio Motorola Solutions ons nposeaeHus nonHom
ONarHOCTUKM U peMOHTa.

[nsa TectoB 3 1 4 cepBUCHbIE LIEHTPbI JOJMKHBI NpMobpecTn Tabnuubl SFR y noctasLymka, Kak yKkasaHo.
Puc. 5. Tabnuua SFR

_SFR_
FOCUS SFR_ FOCUS SFR_ FOCUS SFR
FOCUS SFR_ FOCUS_SFR_
FOCUS_SFR_ D r FOCUS_SFR
FOCUS SFR FOCUS SFR_

FOCUS SFR FOCUS _SFR_ FOCUS SFR
FOCUS_SFR. FOCUS SFR
FOCUS SFR_ FOCUS_SFR_ FOCUS SFR
FOCUS_SFR sk

P pe— FOCUS_5FR_ [roerraegeg
FOCUS_SFR_ FOCUS_SFR_

FOC FOCUS SFR_ SFR
e o ]
[Focu PEEE OCUS SF o= _SFR

Tabn. 40 . CeBegenuns o Tabnuue SFR

Tunbl CBepeHusn

Onucanue Tabnuua dokycuposkm 60 cm (38,4 cm x 30 cm) Motorola
Solutions, Bepcus 22

Bepcusa Tabnuupl 1060.22

Pa3wmep 38,4 cm x 30 cm

LiseTa 1/0, yepHbIN

BymarkHasi ocHoBa MartoBbIn TekcT: 100#

Xy[noxecTBeHHOoe BepTurkanbHbIA NOTOK

odopmrieHve

Otpenka KpenuTcsa k ocHoBe 13 6enoro neHomaTtepuana

YnakoBka KapToH
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Tabn. 41 . CBegeHust 0 NocTaBLLnKe

Tunbl CeepneHus

MNocTaBLUuK Graphic Partners Inc.

Agpec 4300 IL Route 173 Zion, IL 60099-4089.
TenedoH +1 847-872-9445

dakc +1 847-746-7651

MnatHbIN HOMEP +1 800-805-1610

OneKkTpoHHad novra info@graphocpartners.com

3.3.1

AOunarHocTuka npocMoTpa B pexume pearibHOro BpeMeHu

Mpoueaypa:

1 OTKpOﬁTe npunoXxeHmne kamepbl 1 BU3yalribHO OLEeHUTE NMPOCMOTP B peXnme pearibHOro
BpeMeHMN.

E/ NMPUMEYAHMUE:
MN306pakeHne Ha aKkpaHe NpocMoTpa B pexMme pearnbHOro BpeMeHu OMKHO
OblTb YETKMM MOCIe YCTaHOBKM aBTOOKYCMPOBKX. LiBeTa nsobpaxeHust OMKHbI
BOCMPOW3BOANTLCS KOPPEKTHO, Ha N300pakeHUN He JOMMKHO OblTb HUKAKUX NMPU3HAKOB
consipu3aLmnm Unu SIBHbIX 4edEKTOB.

2 T[lpoBepbTe paboTy MexaHnamMma aBTODOKYCMPOBKM, HaBoAsA hokyc Ha Onmn3kuim oObEKT, a 3aTem
nepemMellas Ha oTAaneHHbI OObEKT.

3 Bknounte hoHapuk B NpUNoOXeHUn n ydegmTtech, YTo hoHapurk paboTaeT npu cbemke
n3o6paxxeHunn.

3.3.2
BbinonHeHne Tecta Ha Hanuune aedeKkroB

Mpoueaypa:

1 TMomecTtute 6enbii nucT Gymarn unm Tabnumuy ceporo LBeTa (eCnm MMeeTcsl) Ha NIOCKYH
BepTUKanNbHYH NOBEPXHOCTb, OCBELLEHHYO MOACBETKON, Kak onucaHo B pasgene "HacTtponka
ocBeleHns". benbin nucT Gymarn nnm Tabnuua ceporo uBeTa AOJDKHbI 6bITb YMcTbiMu (6e3
BUONMbIX TEMHBIX NSATEH) U ©6€3 TeHeW.

Tabn. 42 . Hactpolika ocBeLleHus

MeTtoabl OnucaHue

MpegnodTnTensHbIN METOA N3mepbTe ocBeLLEeHHOCTb, 0becneynBaemyro NogcBETKON,
C nomMoLybto nokcmeTpa. OCBELLEHHOCTb, U3MEPEHHAs Ha
NOBEPXHOCTM Tabnuubl, OmKkHa ObITh B Nnpegenax 200—
1000 ntokc.
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MeToabl OnucaHue

Puc. 6 . lpaBunbHOe pacnornoxeHue NOKCMeTpa Ans
M3MEepPEeHUA APKOCTH

an/IeMJ'IeMbIIZ mMeToq B cny4dadx, Korga HeBO3MOXHO U3MEPUTb YPOBEHb APKOCTH,
H606XO,EI,I/1MO BbIMNOJTHUTb HaCTPOIZKy n3mMmepeHus.

Puc. 7 . PykoBoACTBO NO HacTpoMKe ANs U3MepeHust
napameTpoB aBTO(hOKYCUPOBKU B GnvkHeM none

McTouHnk cBeTa formkeH BbiTh YCTaHOBMEH Taknum

o6pa3som, 4ToBbl CBETOBOW Nyd Najan Ha auarpammy

noz NpsiMbIM yrrioM Ans obecneyeHnst paBHOMEPHOro

ocBeLleHus. PaccTosiHne mexzay CTOYHWKOM cBeTa n

avarpaMMon He [0IMKHO npeBbiwaTh 91 cm.
PekomeHayeTcsi uCnonb3oBaTh NIOMUHECLEHTHbIN
WCTOYHVK cBeTa Ans oducHoro oceelleHns (D65
VIV XONOAHbIN Genbilii cBeT, 4 x 18 BT nnu Boiwe)

A

| Mpu6n. 18-21 cm

Tuct Genoit

6ymarn PapvocTtaHums 3admkcrpoBaHa Takum
obpasom, 4Tobbl kamepa Gbina
HanpasrieHa Ha anarpammy
v / MosepxHocTe,
———————— Ha KOTOpOit ycTaHOBNeHa
PacctosHue mexay paguocTaHuus, JormKHa
Kamepou 1 guarpammon 6bITb TBEPAON, POBHOM
coctaenseT 10-20 cm 1 TOPU3OHTanbHoOW

2 3akpenuTe pagnoCTaHLMIO C MOMOLLbIO 3aXKMMa. YCTaHOBUTE PE3NHOBYHO MPOKNaaKy unm
OPYron Noaxogswmi MArkun matepuan Mexay 3aknmMmom 1 pagunocTaHumnen, YTobbl
npenoTBpaTUTb NOBPEXAEHNE NN NOSIBNEHNE LlaparnuH Ha KOpnyce pagnoCTaHUmK.

3 PacnonoxuTe 3adUKCMPOBaHHY pagMoCcTaHLMIO B BEPTMKANIbHOM MOMOXEHMW HA PacCTOSHMM
10-20 cm oT gmnarHocTmyeckon anarpaMmmel. Yoeamrtech, 4to 6enbin nuct dymaru
oTobpakaeTcsl TONbKO B peXnMe NPOCMOTPa B pearibHOM BpeMeHU Kamepbl.

4 Haxmunte Ha KHOMKY 3aTBOpa A0 KOHUA M He AornyckanTe TPACKM pagnocTaHumMy BO BpeEMS
3axBaTta usobpaxeHus.
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5 [MosTopuTe War4 ewle ABa pasa, YTOObI NOMYYUTh NOMHbLIA HAGOP M3 TPexX N306PaKEHUI.
6 3arpysuTe nosyyeHHble U306pakeHns AN BU3yanbHOro OCMoTpa.

3arpy>|<eHHb|e |/|306pa>|<eH|/|;| HeobxoaMmo BM3yasribHO nNpoBepuTb NO crneayrwnm napamMmeTpam:

Tabn. 43 . Mpumepbl n306paXkeHni

Mpumep N3o6paxeHus

Xopolee nsobpaxeHue

HewncnpaBHOCTb, Bbi3BaHHas
NMOCTOPOHHUMW MaTepuanam

59



MNO006218A01-AB
aga 3 : TecTuposaHue paboTbl NpuemonepeaaTyimka

Mpumep U3obpaxeHus

Od ekt BUHbETUPOBAHUS

Bbi3aBaHHas nATHOM
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3.3.3
BbinonHeHune Tecta aBTO(OKYCMPOBKU B GrIMOKHEM none

Mpoueaypa:

1 TlomecTtuTte Tabnuuy SFR Ha NnocKyo BepTMKanbHY0 MOBEPXHOCTb, OCBELLEHHYI0 MOOCBETKON,
Kak onvcaHo B pasgerne "HacTtpovika ocBelleHus". Ha Tabnuue He JOMKHO ObITb TEHEN.

Tabn. 44 . Hactpolika ocBeLLeHuns

MeTton OnucaHue

[NpegnoyTnTenbHbIN METOA VlamepbTe ocBeLleHHOCTb, 0becneynBaemyto NOACBETKON,
C nomMoubto niokcmeTpa. OCBeLLEHHOCTb, N3MEPEHHAas Ha
NOBEPXHOCTM Tabnuubl, 4OMKHa ObITb B Npegenax 200—
1000 ntokc.

Puc. 8 . MpaBunbHoe pacnonoxeHue NOKCMeTpa ons
M3MepeHUs APKOCTM.

[Npuemnembin MmeTogq, B cny4yasx, korga HEBO3MOXHO M3MEPUTb YPOBEHb SAPKOCTH,
HeOoOX0AMMO BbINOMHUTL HACTPOWKY U3MEPEHUS.
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MeTon OnucaHue

Puc. 9 . PykoBoacTBO NO HAaCTpPOMKe ANsA TecTa Ha
Hanuune aecdekToB

McTouHnk ceeTa formkeH BbiTh YCTaHOBMNEH Taknum

obpasom, 4ToGbI CBETOBOW NyYy Najan Ha gvarpaMmmy
noA NpsiMbIM Yrnom Ans obecneveHns paBHOMEPHOro
ocBeLeHus. PacctosiHne mexay CTOYHWMKOM cBeTa n
AvarpaMMon He JOSMKHO npeBbiwaTh 91 cm.

DOuarHoctuueckas| |

avarpamma —»

LlenTp
Aanarpammbl
[OMmKeH
COOTBETCTBOBATbL
LEeHTPY Kamepbl

PeKOMeH,ElyeTCﬂ ncnonb3oBaTb J'IPOMI/IHeCL[EHTHbII?I WUCTOYHUK
cBeTa Ans ogucHoro oceelleHns (D65 unu xonoaHbIn
6enbiii cBeT, 4 x 18 BT unw Bbiwwe)

LN

coctaenset 10 cm

A

Mpubn. 18-21 cm

PapnocTtaHums 3admkcupoBaHa
Takum 06pa3om, YTobbl kamepa
6bina HanpaeneHa Ha Auarpammy

v / MoBepxHOCTb,
________ Ha KOTOpOIi yCTaHOBNeHa

Paccrosnve mexay
Kamepoun v guarpaMmmon

paguocTaHums, AoMKHa
6bITb TBEPAOW, POBHO
1 rOpU30HTasnbHON

2 3akpenute pagnocTaHUMIO C MOMOLLIO 3aXMMa. YCTaHOBUTE PE3UHOBYIO NPOKNaaKy Mim
APYron NoAxoaswmnii MArkui MaTepuan Mexagy 3aXnMoM U pagnoctaHumnen, YTobel
npeaoTBpaTUTbL NOBPEXAEHUE UMK NOSIBNEHME LapanuH Ha Koprnyce pagmocTaHumm.

3 Pacnonoxmnte 3athUKCUPOBAHHYIO PagMOCTaHLUUIO B BEPTUKANbHOM NOSIOXEHUN Ha pacCTOAHUMU
10 cm OT gnarHocTnyeckon auarpammbl. Ybeamtech, YTo LIEHTP TabnuLbl BbIPOBHEH MO LEHTPY
YKK-3kpaHa B pexmme npocMmoTpa B pearibHOM BPEMEHW.

3axBaTta M306pa>|<eH n4a.

Haxxmnte Ha KHOMKY 3aTBOpa A0 KOHUa N He LI,OFIYCKaIZTe TPACKM paanocTaHuun BO BpemMs
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Puc. 10 . U3sobpaxkeHune ansa Tecta aBTOPOKYCMPOBKN B ONINXKHEM norne

MoBTOpUTE War4 ewle ABa pasa, YToObl MONYYMTb NOMHBLIN HABOP N3 TPEX N30OPAKEHUN.

3arpyauTte nosy4yeHHble M30BpaxeHnst Ans BU3yaribHOro ocmMoTpa. BeibepuTe nsobpakeHue ¢
nyJllen Pe3KoCTbIO CPEam TPEX NOMyHYeHHbIX U306paXkeHWIA.

BeinonHute 100%-e macwtabupoBaHue n3obpaxeHus B BblaeneHHon obnacru.
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Puc. 11 . U306paxeHune ¢ obnacTbio AnA MaclwiTabuposaHus

3arpyxeHHble n306paxeHnss Heo6xoaMMO BU3yaribHO NPOBEPUTL MO CreayoLLMM napamMeTpam:

|:/: NMPUMEYAHUE:
Mpu npocmoTpe nsobpaxeHun B macwtabe 100% n3obpaxeHns He AOMKHbI ObITb CUNBHO
pasMbITbIMU.

MoBepHUTE N306pakeHNs NPOTUB YacoBoW CTpesku Ha 90°, YToBbl YBENUUUTL N306paxeHne 1
caenaTb ero bonee YeTkUM.

Tabn. 45 . Mpumepbl n306paXkeHni

Tun Mpumep

MonHoe
npeacraBneHve
Xopollero
n3obpaxeHusi
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Twun Mpumep

100%
MaclutabupoBaHue
XOpoLuero
n3obpaxeHusi

MonHoe
npencraBneHne
MUWHMMAarbHO
np1MemnemMoro
n3obpaxeHusi
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Twun Mpumep

100%
MacluTabupoBaHue
MUWUHUMAanbHO
npuemMnemMoro
n3obpaxeHusi

lMNonHoe
npeacraBneHne
n3obpaxeHus, He
npoLueaLwero Tect
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Twun Mpumep

100%
MaclutabupoBaHue
n3obpaxeHusi, He
npoLueaLlero Tect

3.3.4
BbinonHeHne Tecta aBTO(pOKYCUPOBKU B AaribHEM rnorse

Mpoueaypa:

1 TMomecTtute Tabnuuy SFR Ha nnockyto BepTUKaNbHY NOBEPXHOCTb, OCBELLEHHYIO NMOACBETKON,
Kak onucaHo B pasaene "HacTpoiika ocBellenns". Ha Tabnuue He AOMKHO BbiTb TEHEN.

Tabn. 46 . Hactporika ocseLLeHus

MeTton OnucaHue

MNpegnoyTnTenbHbIN METOA VlamepbTe ocBeLleHHOCTb, 0becneynBaemylo NOACBETKON,
C nomMoLbto niokcmeTpa. OCBELLEHHOCTb, U3MEPEHHAas Ha
NOBEPXHOCTM Tabnuubl, OMKHa ObITb B Nnpegenax 200—
1000 ntokc.
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MeTton OnucaHue

Puc. 12 . MpaBunbHoe pacnornoxeHue NoKcMeTpa ans
M3MepeHUs APKOCTM.

FoOUs G
FOCUS §

]

.
b= 1
&
]
o

Mpnemnembin meToq B cny4asx, korga HEBO3MOXHO M3MEPUTb YPOBEHD SIPKOCTH,
Heo6Xxo04MMO BbINOMHUTL HACTPOWKY N3MEPEHMS.

Puc. 13 . PykoBoACTBO NO HacTpomnke Ansa Tecta Ha
Hanunuue aeceKToB

McTouHMK cBeTa AomkeH GbiTb YCTAHOBMEH TakuM
o6pa3som, 4ToBbl CBETOBOW Nyd Najan Ha anarpammy
noA NpsiMbIM Yriiom Anst o6ecneyeHns paBHOMEPHOro
ocBeLLeHUs. PaccTosiHue Mex/ay UCTOYHWKOM cBeTa U1
AvarpaMMon He J0SMKHO npeBbiwaTh 91 cm.

PeKomeH,qyeTc;l ncnonb3oBaTb ﬂ}OMMHeCHEHTHbIVI WUCTOYHUK
cBeTa Aans ocucHoro ocgelleHns (D65 nnm XxonoaHbIn
Genbiin ceT, 4 x 18 BT unu Bbiwe)

/ | \ A

| Mpnbn. 18-21 cm

OuarHocTnyeckas ||

nvarpavva —» PapvocTaHums 3adukcupoBaHa

Takum 06pa3om, YTobbl kamepa

UeHtp 6bina HanpasneHa Ha guarpaMmmy

amarpamMmbl v / nOBerHOE:Tb,

nonkeH 0 | === === = Ha KOTOpOIi yCTaHoBNeHa

COOTBETCTBOBATh Paccrosnve mexay paavocTaHums, AormKHa

LIEHTPY Kamepsbl Kamepow v Auarpammont 6bITb TBEPAON, p(zBHoﬁ
coctaenset 10 cm W rOpU30HTasIbHOWM
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2 3akpenute paguocTaHLUMIO C MOMOLLIO 3aXMMa. YCTaHOBUTE PE3UHOBYHO NPOKNaaKy unm
ApYron NoAxoAsimnii MArkui MaTepuan Mexagy 3aXnMoM U pagnoctaHumnen, Ytobel
npeaoTBpaTUTL NOBPEXAEHNE MU NOSIBNEHUE LapanvH Ha Kopryce paguocTaHuuun.

3 Pacnonoxmnte 3ahUKCUPOBaAHHYIO PagMOCTaHLUMIO B BEPTUKANIbHOM NOSIOXEHUN Ha pacCTOAHUU
60 cM OT gnarHocTnyeckomn guarpaMmmbl. YoeauTech, YTo LEHTP TabnuLbl BLIPOBHEH MO LIEHTPY
YKK-akpaHa B pexumMe npocmMoTpa B peanbHom BpeMeHn. CTeHa Ha 3agHeM (boHe JomkHa ObITb
MOHOXPOMHOW (NPeAnoYTUTENBLHO YEPHON Nnn cepoit) n 6e3 kakmx-nNnbo y3opos. NMoBepxHOCTb
CTEHbl He JoMmkHa ObITb OTpaXatoLEen.

4 HaxmuTe Ha KHOMKY 3aTBOpa A0 KOoHUa N He ﬂ,OFIYCKaIZTe TPACKM paanocTaHUuMn BO BpemM4
3axBaTta M306pa)KeHI/Iﬂ.

Puc. 14 . U3o06paxeHne ana Tecta aBTohOKyCMPOBKU B AaribHeM none

FOCUS_SFR_
“FOCUS_SFR_
FOCL:

“FOCUS_SFR_
=

SFR FOCUS_SFR_
FOCUS_SFR

SFR_ FOCUS_SFR_
FOCUS_SFR_

_SFR_ OCUS S

NEMN OCUS_SF =

5 TloBTopuTe War4 eue ABa pasa, YToObl NONYyYNTb NOJHbIA HABOP U3 TPEX N30OpaKEHWIA.
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6 3arpyaunte nony4veHHble n306paxeHns Ans BU3yanbHOro ocmotpa. Belbepute nsobpaxeHue ¢
nyywen pe3kocTblo cpeau Tpex NomyveHHbIX N306paxkeHnI.

| /; NMPUMEYAHMUE:
CrteHa Ha 3agHeM hoHe [omkHa BbITb MOHOXPOMHOW (NPEANOYTUTENBHO YEPHOW UNn
cepow) n 6e3 kakmx-nnbo y3opoB, a ee NOBEPXHOCTb HE JOSMKHA ObITh OTpaXkatoLLen.

3arpy>|<eHHb|e I/I306pa)KeHVI$| HeobxoaMmo BM3yarnbHO NpOBEpPUTbL NO Ccrneayrwnm napamMmeTpam:

E/ NMPUMEYAHMUE:
Mpu npocmoTpe n3obpaxeHun B macwtadbe 100% B LeHTpanbHOW obnacTn n3obpaxeHus He

OOJIMKHbI ObITb CUNBHO pa3MbITbIMW.

lMoBepHUTE N300pakeHUs NPOTUB YacoBoW cTpenkun Ha 90°, YTobbl yBENMUYUTDL U306paXxkeHne n
coenaTb ero bonee YeTkUM.

Tabn. 47 . Npumepbl n3obpaxkeHnin

Tun Mpumep
Xopoluee . T8 u L L L L (T8 i ' a
nsoBpaxeHue o A MR MR B
U v Vu v un u )
o (S S o (R (R I )
L ) ) @) ) U J
C o I = WY~ Y - P )
2 l [ i b e i ! [
o o o (24 2 o (14 o
BTN T R T I TR TR T R
vy LS LA L T
00NNl 0t
=] = = = = =) =, = =) = ik
ARSI v 0T ST TR T AT
© O O O 89 :-.0-0-0
!U- Il.l. |I.I. I llL f [u_ Iu_ |u'~_'!;"§
o o [+ 4 o o @ @ o i
Loow W LL L e aE ik
s el 5 4 b B o
n u un n 1, W on w
= (g T = = = ey
o 6 o & oL _ls 8 TE
Lowow e il : 8 | 8 I
o . =
e ik AR ik T E T b=
O W L T R R
Tl B nwmwwm
= o R T S | S - - Ve
Gl = B = B - I » S - S - )R - )
e T S
E o o o o o St &
Bl 3 il e ks b
9 Nt Ok e s T TR L
U v v v v v N '
= = - - il = | - s ] “ -
g g ‘c- ! 8 8 g EN R R R
B ik d O R R A R
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Mpumep
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Mpu3Hakn HeucnpaBHOCTEN U KOPPEKTUPYHOLWME AEeNCTBUS

B aTom pasgene nepeyncneHbl NPU3HaKN HEUCTPABHOCTEN, CBA3aHHbIE C M306paXeHNem kamepbl, 1
€Nocobbl MX YCTPaHEHUS.

Dedekt Bo3moxHas KoppekTupyrouiee Mpumep

npuyYmnHa neucrteue
ConsipusoBaHHoe YacTtnyHoe OTnpaBbTe kamepy Puc. 15 . Mpumep
M306pa>KeHI/Ie noaknw4vyeHne nnum Ana 3aMeHbl. consipusoBaHHOro
WM OTCYTCTBYET cbor NuHUK U306 paxeHuns
npocMoTp B nepegayv gaHHbIX, Tabnuubl SFR B

peanbHOM BpeMeHn

BNMsiOLLNE Ha
BOCMpou3BeaeHMe
uBeTa, oTobpaxkeHue
LiBETOBbIX KOHTYPOB
UNnN oTCyTCTBUE
n3obpaxxeHunsi B
pexume peanbHOro
BPEMEHMU.

pexume npocMoTpa
B peanbHOM
BpeMeH#u

Puc. 16 . NMpumep
consipusoBaHHOro
M3o6paxkeHus
6enoro nucrta
6ymaru B pexume
npocmoTpa B
peanbHOM BpeMeHMU
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HDedekt Bo3moxHas KoppekTupytowee Mpumep
npuynHa nencrBue

Pa3mbiTne Bo3MoxHO, BEpXHSIA CHumMmUTE gepxaTenb Puc. 17 . Mpumep

UIN HeYeTKoe MsIrkas nogknaaka KaMepbl U NpaBuUbHO nsobpaxeHus

n3obpaxeHve KaMepbl HENPaBWUIIbHO  YCTaAHOBUTE MSTKYHO C XopoLueit
yCTaHOBIEHa, noaknagky. Pe3KOCTbHO

YTO BbI3bIBAET
ee cOaenvBaHve

N HapyLleHue
TpaekTopum
UMnNMHApa KaMepbl,
npensaTcTBys
adbdeKkTUBHOM
dokycupoBKke B
GnvkHeM norne.

FOCUS_SFR_
FR_ FOC
L

FOC

FOCUS_SFR_
FOC

FR_

FR

Puc. 18 . NMpumep
M3obpaxeHuns c
HU3KOW PE3KOCTbIO

"FOCUS SFR
SFR FOC
3

- -

FOC

-—— W = —

SFR

'FOCUS SFR

CER Enr
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HDedekt Bo3moxHas KoppekTupytouiee Mpumep
npuynHa pencrtBue
O dekThl BosmoxHo, CHumunTe aepxaTtensb Puc. 19 . Mpumep
BMHbETMPOBAHUSA LeHTp BEpXHEN Kamepbl 1 usobpaxeHuns
n306paxeHus MSArKOW NogKnaaku ybegutecn, 4To ¢ acpdpekToM
Kamepbl CMeLLeH MsArkas nogknazka BUHbETUPOBaHUA
OTHOCUTESBLHO npaBuibHO
LeHTpa Kamepsl, yCTaHOB!
4YTO NMPUBOANT K
GrnokupoBke obnactu
0630pa kamepbl
MSArKOW NOAKNAaAKOWN.
Ha coTorpachum B oTcek mexay CHumunTe gepxartens Puc. 20 .
NosiIBUNOChb TEMHOE Moayrnem Kamepbl u Kamepbl ¥ MPOBEPbTE,  HemcnpaBHOCTb,
NSATHO rnmaBHbIM OOBLEKTMBOM  He nonanm BbI3BaHHasA
Kamepbl nonana 1N MOCTOPOHHME NOCTOPOHHUMM
KpynHas yactuua maTepuansl Ha mMaTepuanamu —
NMOCTOPOHHETO MOZYIb Kamepbl UIn npumep 1
MaTtepuana. BEDXHKOHK NMNH3V.
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HDedekt Bo3moxHas KoppekTupytouiee Mpumep
npuynHa pencrtBue

Puc. 21.
HeucnpaBHOCTb,
BbI3BaHHas
NOCTOPOHHUMU
maTepuanamm —
npumep 2

Heobbl4HbIN UBET Ha rnaBHoM Oynctnte oCHOBHOM Puc. 22 .

NN NATHA Ha obbekTnBe Kamepsbl 00BbEeKTMB Kamepbl HeucnpaBHoOCTb,

toTorpacuu NOSABUMNUCH NATHA. 0e3BOpPCOBOVi TKAHLIO.  Bpi3BaHHan
NATHaMU — Npumep
1
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HDedekt Bo3moxHas KoppekTupytouiee Mpumep
npuynHa pencrtBue

Punc. 23.
HeucnpaBHOCTb,
Bbi3BaHHasl
nATHaMU — NnpuMep

3.4
AnarHocTtuka pa6oTtbl Bluetooth

B cnepytowen Tabnuue npuBeaeHsl AeUCTBMSA No anarHoctuke paboTtel Bluetooth ¢ npegnonaraembiv
N3MepPEHHbIM BPEMEHEM.

DenctBuA U3mepeHHOe Bpems

Mocne BKMOYEHUSI MUTaHWS NOBTOPHO < 5 cekyHp
NoAKMoUNTE NpeaBapuUTENbHO CONPSXKEHHbIN
akceccyap Bluetooth.

BkntounTe Bluetooth B MeHo HacTpoek < 10 cekyHp
paavocTaHumu.

BbinonHuTe conpsixeHne rapHuTypbl Bluetooth. < 5 cekyHA

E/ NMPUMEYAHMUE:

Bpems mexay HaxxaTvem Ha OKHO
ConpsikeHue ¢ yCTPOMUCTBOM 1
3BYKOBbIM CUrHarom YCTpoucTBO
NOAKIMHYEHO Ha paaMoCTaHLUum.

Ecnu 3Byk Ha paccTtosHun He meHee 10 meTpoB  He npumeHnmo
He MCKaXxaeTcs, BOCNpOoM3BeanTe Menoauto
3BOHKa. B npoTmBHOM cryyae npogomnxanTe

77



MNO006218A01-AB
naea 3 : TecTupoBaHue paboTbl NpreMonepeaTymka

DenctBus U3mepeHHOEe Bpemsi

BOCMpOU3BeAeHME 3BYKa C NPOCYLUMBAHNEM
rapHuTypsbl Bluetooth.

3.5
BbinonHeHue npoBepku pabotol WLAN

Mpouepypa:
1 HacTtpowite 1 nogknioumMTe paguocTaHumio K Touke goctyna Wi-Fi.

2 Y6epautecs, 4TO ypoBeHb curHana Wi-Fi nonHbIv, Korga pagnoctaHums HaxoauTcst paaoM ¢
TOYKOW AocTyna.

E/ NMPUMEYAHUE:
YpoBeHb curHana Wi-Fi cHukaeTca no mepe oTaaneHus paguocTaHumMm OT TOYKK
Joctyna.

3.6
BbinonHeHue npoBepku padortbl GPS

Mpoueaypa:
1 HactpownTte un Bkntounte GPS paguoctaHuuu.
2 YcTaHOBWUTE PaaMOCTaHLMIO BHE NMOMELLEHUS NOA OTKPbITbIM HEGOM.
3 Bknouute paguocTaHuuio 1 JOXAUTECH, NMOKa oHa 3aduKCUpyeT mecTtononoxeHne GPS.

PapguocTaHumst 3adhKCMpyeT MeCTOmMOSOXKEHME B TEYEHNE 2 MUHYT NOA OTKPbITEIM HEGOM, a B
cpefe c NpenaTCTBUSIMU AN 3TOro MOXeT noTpeGoBaTtbes 6ornee 5 MUHYT.

Ha gncnnee nosiButca 3Hadok GPS, ykasbiBalowmi Ha 10, 4To pyHKUMss GNSS BkntoveHa.
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[MporpammmnpoBaHMe n HacTpoUuKa
paanocTaHuuu

B aTori rmaee npuBogaTcs obwme ceegeHus o MO ans nonb3oBaTenbCKoOro NporpaMMmnpoBaHus
MOTOTRBO (CPS), a Takke o npunoxeHusix Tuner n AirTracer, npegHa3Ha4YeHHbIX 411
NCNoNb30BaHMs B onepaumoHHbIX cuctemax HaumHas ¢ Windows 2000.

E/ NMPUMEYAHME:
[na nony4eHna nHdopmaumn o npouenype nporpaMmmMmMpoBaHns CM. COOTBETCTBYIOLLME
WHTEpPaKTUBHbIE CrpaBOYHble dhansbl.

OTn nporpamMmbl 4OCTYMNHbBI O4HUM KOMMNIIEKTOM, KaK yKka3aHo B criegytoLlen Tabnuue. B komnnekT
Takke BXOOUT PYKOBOACTBO MO YCTaHOBKE.

Tabn. 48 . KomnnekT no yctaHoBke MO ans HaCTporku pagnocTaHuum

OnucaHue Howmep no katanory

KomnakTt-guck ¢ npunoxeHuamm MOTOTRBO CPS, Tuner u RVN5115_

AirTracer GMVN5141_

DVD ¢ MO MOTOTRBO CPS 2.0/ RM GMVN6241

MO MOTOTRBO CPS n AirTracer Ha koMnakT-gucke PMVN4130_

Mporpamma MOTOTRBO Tuner Ha CD-ROM PMVN4131_

Mpunoxexnns MOTOTRBO CPS, Tuner u AirTracer [ aHHbIN KOMNNEeKT
HEBO3MOXHO KynuTb. Ero
MO>HO 3arpy3uTb C Beb-
cavta https://
businessonline.motorolas
olutions.com

41
MporpammupoBaHue Ha MecTe 3KcnnyaTauum

[nsa nporpamMmmMupoBaHns Ha MecTe aKcnnyaTauum TpebyeTtcs cneunanbHoe obopyaoBaHme u
cneunanbHble HCTPYKUUK. [onHy MHopMaLuio 0 NPorpaMMMpoBaHNM Ha MECTe KCnryaTaumm CM.
B OHJ1aliH-cnipaeke npunoxennsa RadioCentral.

E/ NMPUMEYAHMUE:
He ucnonesynte kabens USB npu nporpamMmmMmMpoBaHny Ha MecTe aKcnnyaTauum.

4.2
NMpunoxeHune AirTracer

Mpunoxenne MOTOTRBO AirTracer 3axBaTbiBaeT pagnoTpaduKk U COXpaHseT 3Tu AaHHble B hain.

MpunoxeHne AirTracer Takke NO3BOMNAET NONyYaTb N COXPAHATL XXypHarnbl BHYTPEHHNX

ownbok ot paguoctaHuun MOTOTRBO. CoxpaHeHHble hainbl MOXHO nepeaaTb Ha aHanua
KBanMuumMpoBaHHbIM COTpyAHMKaM koMmnaHun Motorola Solutions, koTopble npegocTaBaT
pekomMeHAaLmMmM No yrny4yLleHno KOH1rypauum cucTeMbl Uiy NOMOryT fokann3oBaTtb Npobnemei.
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4.3
HacTpoWka paguocTaHumu

HacTpovika He TpebyeTcs, ecnun nNpu 3ameHe KOMMNIekTa obCcnyxmBaHus oHa yxe Obina BbiNonHeHa Ha
3aBoge-unsrotosutene. OgHako, nepes BBOAOM KOMMIEKTA 0BCNyXMBaHUSA B 3KCMlyaTauuio cnegyet
BbINOSHWUTL NPOBEPKY €ro UCMPaBHOCTW.

Mepen BKNOYEHMEM paanoCTaHLUMN HEOBXOONMMO HAaCTPOUTL NogMarHuymsaroLlee none LIAM Ha
npaBuibHOE 3HaYeHNe ToKa CMelLleHUs] KOHeYHoro ycTpoicTea. Ecnu gaHHoe 3HadyeHve Byaet
HaCTPOEHO HenpaBuUmbHO, 3TO MOXKET NMPUBECTU K NOBPEXASHUIO NepeaaTynka.

BHUMAHMUE:
HacTtpolika MOXeT NpoBOANTLCS TONBbKO CePBUCHBIMU LieHTpaMu Motorola Solutions nnum
oduumanbHbiMK cepBUCHLIMU annepamn Motorola Solutions.

[lna HacTpownkn paguocTaHuumn notpedyeTtcsa nepcoHanbHbii komnbtoTep (MK) ¢ ycTtaHoBneHHon OC
Windows 8 n 6onee nosgHen Bepcun 1 nporpamma Anst HacTporku. Mopsgok BbINONMHEHWST npouenyp
HaCTPOWMKM CM. Ha CrieytoLLEM PUCYHKeE.

Puc. 24 . YctaHOBKa 060pyaoBaHusA AN HACTPOMKM pagaMoCcTaHL MU

3ameHutens CepBMCHbIﬁ
akkymynsitopa S MOHUTOP Wnn
Ha 7,5 B per. PY-apanTep Mepepaya CYETYMK
\ / > Battmetp
Brok nuta-
Hus +12 B [ Papuoc- R/j]] Mpriem
MocT. Toka TaHuns Top 10 A6 - EﬁHePaTOP
-CUrHarnoB

Ayamosxof Mepenada eHepatop
variocTi ayamocurHanos
D — 5
I: yeckui 6ok,
N , RLN4460_ [ Mpuem Wameputens SINAD

BonbTmeT
nepeMeHHoro Toka

II

4.4
Coopka PY-apganTtepa

Mpoueaypa:
1 CHuMNUTe 3a4HI0K0 NaHenb.

80



MNO006218A01-AB
[naBa 4 : lNporpammmnpoBaHMe M HacTpoKrKa pagnuocTaHLmMm

2 WVasenekute PY-3arnyLuky.

3 [lMomectute aepxartesb Pl—l-a,u,anTepa B OTBepCTue A4 aHTeHHbl Ha Kopnyce.

,D,ep>|<aTenb Pl—l-a,u,anTepa AOJ1KEeH NITIOTHO npuineraTtb K BHELLHEN CTeHKe oTBEPCTUA And
AHTEHHbI.
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72 —

N [ &3

5 BctaBbTe PY-pasbem B rHe3fo aepxatensa PY-agantepa.
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6 [lpoBeauTe TeCT Ha repMEeTUYHOCTb pagnocTaHumn. [Ana nony4yeHns ONONHUTENBHON
MHdopMaunn cMm. BbinonHeHME NPOBEPKN HA rEPMETUYHOCTb Ha CTp. 86 1 3ameHa Haknenkn
BEHTUMSILMOHHOIO KranaHa u repmeTnsmpytollet memoparsl Gore Ha cTp. 87 .
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NMpouenypbl COOPKM N pa3dbopku

A BHUMAHMUE:
[nsa obecneyeHnst COOTBETCTBUSA HOPMATMBHBbIM TpeboBaHUAM n TpeboBaHuAM 6Ge3onacHOCTH
PaanoCTaHLM PEMOHTUPYNTE pagnMOCTaHLNIO TOMBKO B CEPBUCHBIX LeHTpax Motorola
Solutions. ObpaTtuTech k annepy Ans NofnyyYeHns ganbHENLWNX MHCTPYKLMWA.

B maHHOWM rnaBe cofepkaTcs criegyrolme ceegeHus.

* [podwmnakTnyeckoe obenyxmeaHme (OCMOTP U YACTKA).
» bBbesonacHas pabota c yctporicteamn CMOS n LDMOS.
* Tlopsiaok n MeToabl peMOHTA.

» Pasbopka n cbopka pagmocTaHumm.

51
MNMpodcdunnakrTnyeckoe obcnyxmnBaHme

PeKomer,yeTc;i perynapHo BbIMOJIHATbL OCMOTP N YNUCTKY.

OcmoTp

Y6e/:w|Ter, 4YTO BHELUHMe NOBEPXHOCTUN pagnoCTaHUUn He 3arpA3HeHbl, 1 YTO BCe BHELUHUE
ANieMeHTbI ynpaBlieHnAa 1 nepekn4vaTtesnin ncnpaBHbl. He pekomMmeHayeTcda ocMaTpuBaTb BHYTpPEHHUE
OJIEKTPOHHbIE CXEMbI.

Mpoueaypa YnMcTKn

[anee onucobiBatoTcs pekomMmeHgyemble YHUCTALWKME CpenCTBa, a TakKKe pekoMmeHayemMblie MeTOo4bl HNCTKU
BHELWHNX N BHYTPEHHUX FIOBerHOCTeVI pagnocTtaHuunn.

K BHELUHVMM MOBEPXHOCTSAM OTHOCATCS NEPEAHSIS KpbILWKa, KOPMYC, M akKyMynsTop. 9TV NOBEPXHOCTU
crieayeT YACTUTb B TEX CIyyasix, Korga npu BU3yaribHOM OCMOTPE BUAHbI Criedbl Ipsiav, Xupa u/mnm
nATHa.

A BHUMAHMUE:

Mcnonb3yiTe TONbKO Te CpeacTea, KOTopble pekoMeHAoBaHbI nponssoanTtenemM. Cobniogante
BCE Mepbl MPEAOCTOPOXHOCTH, YKa3aHHbIE Ha Haknerke unmn B nacrnopte 6e30nacHoCTy
MaTepuana. Bosgencresne HEKOTOPbLIX XMMUYECKUX CPEOCTB N UX UCNapeHNin MOXeT
noBpeanTb MracTMaccoBble YacTu nsgenvs. He ncnonb3ynte asposonu, cpeactsa Ana YUCTKU
NPUEMHWUKOB U pyrve XMMnyeckue cpencrsa.

E/ NMPUMEYAHUE:
BHyTpeHHI/Ie NOBEPXHOCTU crnenyeT YNCTUTb TOJbKO B TeX ClyYadX, Koraa pagnoctaHuua
pasobpaHa ans obcnyxmBaHUs UM pemMoHTa.

Mpoueaypa Ae3nHcpekUnm

B oTBeT Ha naHAeMUIO HOBOW KOpoHaBupycHom nHdekumm (COVID-19) komnanusa Motorola

Solutions npegocTaBnsieT pekoMmeHdauum nNo YNCTKE 1 Ae3MHAEKUNN PaaMOCTaHLUMIA, OCHOBAHHbIE

Ha TeKyLLMX NepeaoBbiX NPAKTUKaX MrMeHbl yCTPONCTB pagnoceaan. CornacHo MexayHapOoaHbIM
yupexgeHusmM 30paBoOXpaHeHusl, yaaneHme MUKpoboB 1 3arpsa3HEeHN C MOBEPXHOCTEN CHMKAET PUCK
pacnpocTpaHeHns1 HAEKUUNA.
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[nsa nonydyeHusa AONONHUTENBHON MHAOPMALIMK O peKOMeHAaLUAX MO O4MCTKE M Oe3NHMDEKLUN CM.
cnegyloLwmne CCbInku:

* https:/lyoutu.be/cYjxoUNCXZo

* https://newsroom.motorolasolutions.com/mediakits/recommended-cleaning-and-disinfecting-
guidelines-for-our-radios-body-worn-cameras-and-accessories.htm

OuKncTKa KOHTAKTOB aKKyMynsiTopa

PekomeHayeTcst oumLlaTh KOHTaKTbl aKkyMyrnsiTopa ¢ NOMOLLIbIO MHEBMaTUYECKOro nucToneTa.
Heobxognmo yctaHOBUTL AaBneHve Bo3ayxa Ha yposHe 2 MlMa u pacnbinntb XMAKOCTb HA KOHTaKThbl
akkymynsatopa ¢ pacctosiHus okoro 10 cm.

| /; NMPUMEYAHMUE:
He pekomeHayeTca 3apskaTb UK 3aMeHATb aKKyMyrsaTop B YCIOBUSIX MOBbILLEHHOW
3anbINeHHOCT!.

5.2
Be3onacHas paboTa ¢ yctpoucteamu CMOS n LDMOS

B maHHOM cemencTBe pagnocTaHumin UCMonb3yTCS AONOMHUTESbHbIE YCTPOUCTBA C
KOMMIeMeHTapHbIMWU MeTann-okcugHeiMu nonynposogHukamu (CMOS) n meTann-oKkCngHbIMu
nonynpoBOAHUKaMM1, U3roToBNEeHHbIMM MeTogoM Bokoson anddyann (LDMOS), koTopbie moryT BbiTb
NoBpeXaeHbl ANEKTPOCTaTUYECKUMUN UM BbICOKOBOSTbTHBIMW 3apsaamMu.

MoBpexaeHne MoxeT ObITb CKPbITEIM M NPUBECTU K cOOt0 B paboTe Yyepes HEeCKONbKO Heaernb
unun mecsues. NoaTomy HeobxoAMMO NpeanpPUHATE 0cobble Mepbl NPEAOCTOPOXHOCTH, YTOOI
npegoTBpaTUTbL NOBpPEXAEHNE YCTPOMCTBA BO BpeMs pa3bopku, yCTpaHEHUs1 HEMCNPaBHOCTEN U
pemoHTa.
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CnepoBaHune TpeboBaHusim 6e3onacHocTu sBnaeTcs obssaTtensHbiM Ansg cxem CMOS/LDMOS
1 0COBEHHO BaXXHO NPW HU3KOW BRaXXHOCTW OKpyXatowewn cpeabl. He nbiTantech pasbupaTb
pagnocTaHumio, He NpoYMTaB crneayoLwme cBegeHns 0 Mepax NPeaoCTOPOXHOCTH.

BHUMAHMUE:

[aHHas pagnocTaHuus COAEPXUT ANEMEHTbI, YyBCTBUTENbHbLIE K CTaTU4ECKOMY
anekTpunyecTBy. He oTKpbiBanTe paguoctaHumio 6e3 Hagnexatero 3asemnenus. CobnoganTe
nepeYvncrieHHble HUXKe NPESOCTOPOXHOCTM Npy paboTe ¢ YCTPONCTBOM.

A

5.3

XpaHute u TpaHcnopTtupymnte Bce yctporctea CMOS/LDMOS B TokonpoBoasiiem
MaTtepuane, 3akOpoTUB BCe OTKpbITble BbiBOALI. He nomelwarTte ycrporictea CMOS/LDMOS
B CTaHOApPTHbIe NIACTUKOBLIE NIOTKU, UCMONb3YEMbIE AN XPaHEHWS N TPAHCMOPTUPOBKM
APYrvX NonynpoBOAHUKOBbLIX YCTPOWCTB.

3aszemnmTe pabouyto NOBEPXHOCTb CTONA AN 0OCMYXMBaHUS, YTOObI 3aWUTUTb
ycTtporictBo CMOS/LDMOS. PekomeHayeTCca NCNONb30BaTh Py4HOW peMELLIOK, ABa LHypa
3a3eMIeHusl, HAaCTOSbHbIM KOBPUK, HAMOMbHbIN kKoBpUK, DCP-paccenBatoLLyto obyeb n SCP-
paccenBaroLuii CTyr.

HapesanTe npoBogaLMN PYHYHOM PEMELLOK N3 KOMMSIEKTA C KaTYLLIKOW CONPOTUBNEHUS Ha
100 000 gns 3a3emneHnst CMeHHbIE pyYHblE PEMELLKM C BO3MOXHOCTbLIO NMPUKPENeHNs

K MOBEPXHOCTK paboyero ctona ykasaHbl B katanore Motorola Solutions nog Homepom
4280385A59.

He HocuTe HennoHoByto ogexay npu pabote ¢ ycrporicteamm CMOS/LDMOS.

He yctaHaBnueanTe u He nssnekante ycrponctea CMOS/LDMOS npwu nogseaeHHOM
nutTaHun. Ybeantechb, 4TO BO BCEX MCTOYHUKaX NUTaHUSA, MCNONb3yeMbIX BO BPEMS
TecTnpoBaHuga yctponcte CMOS/LDMOS, oTcyTCTBYET NepexofHoe HanpsbkeHue.

Mpu BbINpsAMneHun koHTakToB CMOS/LDMOS npumeHanTe WNHbI 3a3eMneHuns ons
ncnonb3yemMon annaparTypbl.

Mpu nanke ncnonb3ynTe 3a3eMneHHbId NasnbHUK.

Oepxute yctpornctea CMOS/LDMOS 3a kopnyc, a He 3a npoBoga. Nepea NpUKOCHOBEHUEM
K YCTPOWCTBY KOCHUTECH 3MIEKTPUYECKOrO 3a3eMIieHunsl AN yaaneHns BO3MOXHOIo
3MEeKTPOCTaTUYECKOrO 3apsiAa. YnakoBka U Noanoxka MoryT ObiTb 3MEKTPONPOBOAHBIMM.

B aTom cny4yae paspsg Ha ynakoBKY MOXET MPUBECTM K TAKOMY XKe MOBPEXAEHWUIO, YTO U
NMPUKOCHOBEHMWE K BbIBOAAM.

BbinonHeHMe NpoOBepPKN HA FePMETUYHOCTb

Mpu NpoBepke Ha repMeTUYHOCTb UCMOMNb3YyeTCcsA BaKyyMHbI HAacoc ¢ MaHoMeTpoM. Hacoc cosnaet
BHYTPW pagMocTaHUuUM BakyyMm, a MaHOMETp CreauT 3a CTabunbHOCTLIO NoKasaHuii AaBreHns BHYTPU
Kopnyca, YTo 03HayaeT, YTo KOpnyc repMeTYeH 1 BOAOHENPOHMULIAEM.

lMpepnBapuTenbHble TpeboBaHUA.

*  W3Bnekute AKKYMYIATOP.

*  UNaBnekute Nblfie3alUTHYO NPOKIaaKy yHMBepcaribHOro pasbnema, YTObbI OTKPbITb €r0.

*  CHumMmKTe 3agHI00 pamMKy, METKY BEHTUNALMOHHOIO KnanaHa un MeM6paHy BEHTUINALUMNOHHOIO
KnanaHa.

Mpoueaypa:
1 TMMopgknounTe BakyyMHbIN LUNAHT K BaKyyMHOMY Hacocy. [poBepbTe HAacoC 1 LWnaHr Ha npeameT
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2 nOp,COG,D,MHMTe OTKprTbIIZ KOHeLl, WwnaHra K I'IpI/lCI'IOCO6J'IeHI/IlO ana npoBepkn repMeTn4HoOCTn
(TLO00152A01).

3 Tlomectute paanocTaHuuio B npvlcnoc06neH|/|e Ona npoBepkn repMeTnvHOCTU.

PaboTante Hacocom o Tex Nop, NOka MaHOMETP He nokaxeT 165—177 MM pT. CT. BHYTpM
paguvoctaHuun. Cnegute 3a NokasaHWsiMM MaHOMeETpa B TEYEHNE 2 MUHYT.

» Ecnu ctpenka ynaget Ha 6,35 MM pT. CT. U MeHee (NONoBUHA AENEHNUs LKanbl),
3TO O3HaYaEeT, YTO paAMoCTaHLUMS NPOoLLUa NPOBEPKY HA FrEpMETUYHOCTL, U ee
BOLOHENPOHMLIAEMOCTb foKa3aHa. Hukaknx gononHUTENbHbLIX NPOBEPOK He TpebyeTcs.

» Ecnu ctpenka ynaget 6onblue, 4em Ha 12,7 MM pT. CT. (MONOBMHA OeNEHWS LWKarbl), 3TO
03Ha4aeT, YTO PaAuoCTaHLUMs He NpoLusia NpoBepKy Ha repMETUYHOCTb, U NMPU MOrpPY>XeHUK
B Hee OyaeT npocaymBaTtbes Boga. [oTpebyeTcs ycTpaHuTb Henonagku; npogenanTe
cregyoLyto npoueaypy, a 3atem nepevgute B MicnbiTaHne nop AaBneHvemM.

5 CHuMMTE pagnoCcTaHUMIO C MPUCMOCOGNEHNS AN NPOBEPKU repMETUYHOCTMY.

54
3amMeHa HakKnemku BeHTUNALUOHHOIO KranaHa u

repmeTusnpyroien memopaHbnl Gore

MNocne npoeefeHna BakyyMHOro Unn HarHeTatesfnibHOro TeCTupoBaHuA, a Takxe rnocre yctpaHeHusa
yTeyek Heobxo4MMO 3aMeHUTb HaKneVle BEHTUNALUMOHHOIO KnanaHa 1 npoknagky.

MpepBapuTensHble TpeboBaHUA.

Puc. 25 . NMpeameTbl, HeOGXoANMBIE AN OYUCTKM YrIyOGrneHnn kopnyca

Tabn. 49 . MNpegmeTbl, HEOOXOAMMbIE ANSt O4YMCTKM yrnybneHun kopnyca

AnemeHT OnucaHue
1 BesBopcoBas TkaHb
2 M3onponunosbln cnupT
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AnemeHT OnucaHue

3 MepyaTtkn

BAXHO:
Mpu BLINOMHEHWN 3TON NpoLedypbl UCMONb3YiTe HOBYIO Napy NepyaTok Bo U3bexaHve
3arpsiaHeHus kopryca.

Mpoueaypa:
1 Ypanute Haknernky BEHTUSIUMOHHOIO KrarnaHa ¢ OCHOBaHMUS.

2 Quuctute yrnybneHue ans Haknenkn BEHTUMSLMOHHOTO KnanaHa v repMeTusmpytoLen
MeMOpaHbl B KOpNyce M30MNpOmnuIoBbIM CMUPTOM C MOMOLLbHO KyCka D€3BOPCOBOM TKaHW.

3 Y6eautech, YTO NMOBEPXHOCTb KOPMyca B MECTax KPenmneHns HaKnemkn BEHTUMALIMOHHOIO
KnanaHa 4ncTas, npakTUYeckn He MMeeT LapaniiH, Creaos Knes U UHbIX UHOPOOHbLIX
mMaTepuarnos.

Puc. 26 . CocTtosiHne yrny6neHUn nocre o4UCcTKu

4 YcrtaHoBUTE HOBYH repMeTU3nNpyroLLyto MeM6paHy, 3aKpbIiBaLWYO OTBEPCTUE pa3bemMa, B
HeborbLLIOM yrny6neHV||/| Ha waccu KomnrekTa 3agHen naHenu. Ecnu repmeTusnpyroLulan
MeM6paHa CMeLleHa unn npunogHATa no Kpadm, BblIHbTE €€ U3 yrny6neHM;|.
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Puc. 27 . Coopka repmeTusnpyrowen MemopaHbl

5 TMpuxmMuTe repMeTr3npyIoLLyo MeMopaHy, YToGbl OHa NpVKeniack paBHOMEPHO.

Puc. 28 . YcTaHOBKa repMeTusupyrowen meMmbpaHbi

6 YcTaHOBWTE HOBYHO HaKMENKy BEHTUMSLMOHHOIO KranaHa, 3aKkpblBatoLLy BEHTUIALMOHHOE
OTBEpCTUE, B HEOOMbLLIOM YrnyOrneHuM Ha Waccu KOMMNeKTa 3agHen naHenu.

Y6eanteck, YTO MacnsiHUCTbIE BELLLECTBA HE conpukacarTcd C FepMeTI/I3I/1pleLIJ,eI71 npomankoﬁ,
a Haknewnka BEHTUNALMOHHOIO KnanaHa He cMeLleHa u/vnn He NogHATa Hazg yrny6neHMeM.
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Puc. 29 . Coopka Haknemku BEHTUNALMOHHOIO KnanaHa

ATTENTION

DO NOT
BLOCK

7 YcTaHOBMTE HOBYHO HaKMNENKY BEHTUMNALMOHHOIO KnanaHa B 6onbLuel no pasmepy yTonneHHoN
obnacTtu kopnyca.

8 PasrnagbTe Hakrneky, YToObl OHa NpUKNennacb paBHOMEPHO.

Puc. 30 . YcTaHOBKaA Haknenkn BeHTUNSLMOHHOIO KrnanaHa

5.5
Yxopn 3a aKKyMynsiTOpoMm

BbIinonHaTb OGCJ‘Iy)KI/IBaHI/Ie aAKKyMYInATOpa cregyeT exXerogHo unu no mepe HeobXxo4MMOCTU: ecnu
KOHTaKTbl aKKyMYyJiATOpa 3arpA3Hninncb Unm MMeroT cnebl N3HoCa. TexHun4yeckoe OGCJ‘Iy)KI/IBaHI/Ie
npoaneBaeT CpoK C.I'Iy)K6bI KOHTaKTOB akKKyMynAaTopa un 3aluuiaeT nx ot 3arpAa3HeHus.

PekomeHnayeTca ounwatbe KOHTaKThl aKKyMynsaTopa CoO CTOPOHbI PaAMOCTaHLMM U CO CTOPOHBI
3apsAAHOro YCTPOWCTBA C MOMOLLIbIO YncTawero/cmasodHoro cpegctea DeoxIT GOLD.
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Yucrawmn/cmasoyHbin kapaHgaw DeoxIT GOLD (noctaswmk — CAIG Labs, Homep no katarnory:
G100P) Becbma achpeKkTMBHO ovmLLaeT 1 NpoasieBaeT CPOK CryXObl KOHTAKTOB akkyMynsTopa.
Yucrawmn/cmasoyHbin kapaHgaw DeoxIT GOLD mMoxHO npruobpecTy y pasnmnyHbiX NOCTaBLUNKOB
anekTpoHHon npoaykumm (Radio Shack, McMaster Carr, Fry’s n T. g.), a Takke Hanpsimyto y
nsrotosutens, CAIG Labs, no agpecy http://www.caig.com.

PeKOMeH,EI,yeTCFI Mcnonb3oBaTh KapaHOallHYO YNakoBKY, TakK Kak OHa obecneunBaet J'Iy‘-ILLII/Iﬁ Ooctyn
K BbleMKaM KOHTaKTOB aKKyMynATopa. MOXHO M3MEeHUTb d)opMy KOHYMKa KapaHgalua (06p833Tb no
KpaﬂM) ans obecneyeHus bonee F.I'Iy6OKOFO NPOHNUKHOBEHNA B CIOTbl KOHTAKTOB akKKyMynAaTopa.

‘-IpesmepruZ M3HOC KOHTaKTOB onpeaendaeTcAa Kak M3HOC KOHTakKTHOIo NnokKpbITUA (30ﬂOTOF0 n
HVIKeJ'IeBOI'O) 0O OCHOBHOIo Metarnna (Me/J,I/I). O6HaxeHne Mean MOXHO onpenennTb No XapakTepHbIM
Pbl>)Ke-KOPpUYHEBbIM NATHAM, OKPYXXEHHbIM CepGGPMCTbIM HUKeneBbiIM OCHOBaHMEM U1 30J1I0TUCTbIM
NOKPbITUEM.

B HekoTopbIX criyyasix Ans onpegeneHusl UsHoca 0 OCHOBHOMO MeTarna MoXeT notpetoBaTbcs
OCMOTp Mo yBenuyeHmem (xoTsi 6bl 10-kpaTHbIM). MonvpoBKa 30M0TOM UMW HUKENEBOKN NOBEPXHOCTY
ABNSIeTCA CTaHAaPTHLIM SABIIEHUEM U HE CYMTaETCs HEOOXOAUMBIM YCIOBUEM Anst 3amMeHbl. Ecnin
Ype3MepPHbIl M3HOC OYEBUAEH, 3aMEHUTE aKKyMYIISITOpP.

5.5.1
TexHU4yeckoe obcnyxnBaHne akKkymynsitropa

Mpoueaypa:
1 BcTpsxHUTE cMa304HbIN KapaHaall, YTOObl XKUAKOCTb Havana BbiTekaTb.
2 CMaxbTe NOBEPXHOCTb KOHTAKTOB aKKyMynsiTopa yBNa)XXHEHHbIM HAKOHEYHUKOM.

3 Tllocne o4UCTKU KOHTAKTOB OT MHOPOAHbIX BELLECTB AANTE CMA304YHOMY UMW YUCTSLLEMY
cpeacTBy NOACOXHYTb B TEYEHNE 2 MUHYT.

4 YcTaHOBUTE aKkKyMynATOp B paguocTaHuuio. YoeanTech, YTO akkyMynsaTop BCTABMNEH B
paanoCTaHLMIO AOIMKHBIM 06pa3oMm.

Mocneaytoume TpeboBaHus.
Mocne 3aBepLleHna YNCTKM OCMOTpUTE NOBEPXHOCTU KOHTAKTOB Ha nNpeagMeT Ype3MepHOro n3Hoca.
CBefeHns 0 Ype3aMepHOM U3HOCE KOHTAKTOB CM. B pa3ferne YXoA 3a akkymynsaTopoM Ha cTp. 90 .

5.5.2
O6cnyxuBaHne 60KOBOro KOHTaKTa akkymyrnsatopa u paguocTtaHummn

Mpoueaypa:
1 YcraHoBuTe gaBneHne Bo3ayxa NpoAyBOYHOro nuctoneta Ha 2 Mra.

2 TpopyiTe cxaTbiM BO34YXOM OOKOBOWM KOHTAKT akKymMyrnsTopa v paguocTaHLmMn ¢ pacCTOsiHUS
npnbnuantensHo 10 cm.

3 3awmeHsiiiTe akkyMynsTop B YCNOBUWSIX, FAE OTCYTCTBYET Mbllb.

5.6
TexHn4eckoe o6cnyXxuBaHue pasbemMa Arisl akceccyapoB U
KOHTaKTOB aKcecCcyapoB

MpepnBapuTenbHbie TpeboBaHUS.
Y6enutecb B TOM, YTO NOBEPXHOCTU pasbemMa M KOHTAKTOB aKCeECCYapoB CYyXMe U YNCTbIE.
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Mpoueaypa:

1 BcrpsaxHute py4dky ¢ Pro-Gold p/n 1104959T01 (cpencTtBo ANst O4MCTKU, 0O6CNyXMBaHMS U
3aluThl 30M0ThIX KOHTakToB Deoxit), Noka >XMAKOCTb He HaYHET BbITeKaTb.

2 [lpoTpute pasbem s akceccyapoB M KOHTaKTbl akCeccyapoB BOMTOYHOW NanoyKon.

Nocnepyowme Tpe6oBaHUA.
Bcerga ycTaHaBnvBaiiTe nbinesawyTHYO KPbILLKY, €CIKM akceccyap He NoAKMoYEH K paauoCTaHLMN.

I'Iepep, yCTaHOBKOVI akceccyapa unum nbine3awTHOm KPbILLKK Y6eﬂ,l/lTer, YTO pa3bemM AnA
aKcecCyapoB BbICOX.

B HopMmarbHbIX YCIOBUSAX 3KCMyaTaLym BbINOMHANTE TEXHUYECKoe 0GCNyXMBaHMe pas B MecsL,.
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6.1

Koabl owunbokK npu BKNKO4YeHUU

MNO006218A01-AB

Mownck n yCTpaHeHne OCHOBHbIX HencnpaBHOCTEN

[Mlonck un yctpaHeHMe OCHOBHBbIX
HenmcnpaBHOCTEN

B aToli rmaBe npmMBoauTCS MHpopMaLMS O COCTOSHMAX oWMBOK 1 npoueaype copoca Ao 3aBOACKMX

Mpwy BKIOYEHNUN PpaaMOCTaHUMA BbINOMHAET HEKOTOPbIE TECTbI, NPM3BaHHbLIE ONpeaenuTb, YTo 6asoBas
3MEeKTPOHMKa 1 NporpaMMHoe obecrneyeHrne HaxoaaTcs B paboyem cocTostHuW. JTioboi oGHapyXeHHOoM
oLnBKe NPUCBOEH Koa OLLIMOKKU, KOTOPbIN BbIBOAWUT Ha AUCMNENR pagnuocTaHumu.

Hwxe npencrtaBreHbl Knacchbl 06Hapy)KI/IBaeMbIX OLUNBOK.

daTtanbHas ownbka
Mpy BO3HUKHOBEHMW haTanbHbIX OLIMOOK HopMarnbHasi paboTa paguocTaHLMmM NpekpallaeTcs.

K dhaTtanbHbiM owmMbkam OTHOCATCSA OLWMOKM 060pyaOBaHNsl, 0OHAPYXEHHbIE MUKPOMPOLECCOPOM,
N HEKOTOpbIE OLWNBKN NaMsiTy,

K 3TMm owmnbkam namsiT OTHOCUTCSl HEBEPHas KOHTporibHas cymma M3Y, HeBepHas KOHTposbHas
cymma O3Y n HeBepHasi KOHTporbHas cymma 6rnokoB kognnara (NoCTOSHHOE XpaHeHUe), KoTopble
cogepxat paboyme napameTpbl.

Ecnn nospexaeHbl paboyne napameTpbl 6OKOB koannara, 3To MOXET NPUBECTU K HapyLLEHWIO

pa6OTbI n3genna Ha Hy)KHOVI 4acToTe, B CuctemMme unu B rpynne.

MonbITkM ncnonb3oBaTb Ty Mchopmau,mo MOryT co3faBaTtb JIOXKHOE BnevaTtsieHne O TOM, 4TO
agpecartbl nony4yarT coobLLeHMs Nonb3oBaTers.

HedaTanbHble owumbkn
MoBpexaeHuss 6roKoB kognnara MAeHTUPUKATOPOB BbI30OBA UM CBA3AHHbLIX NCEBAOHUMOB
ABNATCA HedaTanbHbIMU owWnbkamm.

Hopmaanaﬂ pa60Ta BO3MOXHa, HO Nnosib3oBaTeslb MOXET UCMbITbIBATb Heyﬂ,06CTBO.

Tabn. 50 . Tunbl kKogoOB OLMOOK

Kon owunbkun

OnucaHue

Twn owmnbKkn

KoppekTupytoliee aeicteme

0x9000 O6wwun cbor obopyaosaHus daTanbHas BbinonHMTE NOBTOPHOE
TECTUPOBaHME pagnocTaHumu,
CHOBA BKITHOYMB €e€.
0x9200 Owunbka KOHTPOSNbHOM CYyMMBb datanbHas Mepenporpammupyite
koannara 6e3onacHocTu Koannar.
0x9300 Owmwubka CFS datanbHas Mepenporpammupyite
Kkoannar.
0xA200 datanbHasg owmnbka kognnara datanbHas MepenporpammupyiTte
HaCTPOWKN Kognnar.
0x2200 HedaTtanbHas owmnbka HecdatanbHa  HopmanbHas cBA3b No
KoAnnara HacTpOWKK A npexxHemy BO3MOXHa.
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Kop ownbkn  OnucaHwue Tun owmn6Gkm KoppekTupyoliee aencreme
0x8200 Owubka BHeLIHero kognnara daranbHas Mepenporpammupyite
Koannar.
0x0200 HedaTanbHas ownbka HedaTtanbHa HopmanbHas cBs3b no-
Koannara A NpexHemy BO3MOXHa,

HO MNMpn ncnosib3oBaHn
pagnocTtaHumm MoryTt
BO3HUKATb I'IpO6.l'IeMbI.

Mepenporpammupyite
Koannar.
0x8100 datanbHas ownbka dartanbHas MepenporpammupyiTte naL-
KOHTPOMbHOW cymmbl [13Y namMmsiTb 1 NOBTOpUTE
DSP TECTUPOBaHUE.
0x9400 HeponycTuMbIn akkyMynsitop HedatanbHa  3ameHuWTe Ha JONYCTUMBIN
A aKKyMynsTop.
0xA400 COow HecooTBETCTBUSA NnaThl daTanbHasd OTnpaBbTe pagnocTaHumio B

CEPBUCHbIN LEHTP.

6.2

KO,D,bI onepaumnoOHHbIX OLUNOOK

Bo Bpemsi paboTbl paavMocTaHLUM BbINOMHSATCA AMHAMUYECKMEe TECTbI AN NMPOBEPKM ee
ucnpaBHocTU. Henonagku, oGHapyXeHHble B XO4€ BbINOJIHEHUS 3TUX TECTOB, OTOOpaXaloTcs Ha

aucnree pagnocTaHUUK Kak Kogbl OMBOoK.3Ha4YEeHNSA KOHKPETHbIX KOAO0B OnepaunoHHbIX OWNBOK
MOXXHO HanTW B cnegytowen Tabnuue.

Tabn. 51 . Tunbl kogoB oWKbOK

Kon OnucaHue Tun ownbKm KoppekTupytowee aencreme
OoLINGK
7
FAIL OrcyTcTtBHE HedaTanbHas lMepenporpammupyiTe Kognnar.
001 CUMHXPOHM3aLun

CMHTe3aTopa.
FAIL Owmnbka KOHTPONbHOM HedaTanbHas lMepenporpammupyiTe Kognnar.
002 CYMMbl 06BbEKTa Unu

cucTeMHoro 6roka.

E/ NMPUMEYAHMUE:
Mpy NOBTOPHOM MOSIBIIEHUN COOGLLEeHMS 06 ownGKe OTNpaBbTe paanoCcTaHUMIO B GrivibkaiLLmnii

odguc Motorola Solutions nnu B aBTopr3oBaHHbIN gunepckuin ueHTp Motorola Solutions.

6.3
BbinonHeHue c6poca A0 3aBOACKUX HACTpPOeK

C6DOC 00 3aBOACKUX HACTpPOEK Nno3BonAeT C6pOCI/ITb napamMmeTpbl pagnocTtaHumMm 0o HaCTpoeK no
YMOIT4aHUIO.

Mpoueaypa:
1 Ha rmaBHOM 9KpaHe npoBeanTe NanbLem BBEPX.
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KocHuTtecb TecToBbIN pexum—COpoc A0 3aBOACKUX HAaCTPOEK.
BBeaunte aBTOpMU3MpOBaHHbIN Naporb.

NS nonyyeHns aBTopuU3npoBaHHOTO Napors Npeobpasyiite nocrneaHne YeTbipe LndpbI
CepuMHOro HomMepa pPaanoCTaHLMM B YeTbipexaHayHoe WecTHaauaTepnyHoe 3HadeHne. Ecnim
nocre npeobpa3oBaHns NoNy4YMBLLEECS LLecTHaALaTepuyHoe 3HaYeHne CoCTOUT 13 ABYX Lndp,
TO Nepef HWUM BcTaBbTe 00.

KocHuTech v Fotoso—MNOOTBEPAUTD.

NMPUMEYAHMUE:
BbinonHeHne cbpoca A0 3aBOACKUX HACTPOEK NPMBEAET K MOSTHOMY yaaneHuo
NnoNb30BaTENbCKMX AaHHbIX, XpaHsLwmuxcs B cucteme Android, a Takke BepHeT kognnar K

3Ha4YeHnAM No ymMmorndaHuio.
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[lepeyeHb aKkceccyapos,
paspelleHHbIX K UCMOJSIb30BaHUIO

[nsa noBbiweHMs 3dEKTMBHOCTU paanocTaHumm komnaHusa Motorola Solutions npeanaraet
ncnonb3oBaTbk 0406pEHHbIE akceccyapbl.

Moapo6Hyto nHpopmaumo 06 akceccyapax, akceccyapax UL n akkymynaropax, NoaaepXmBaemMblX
paguocTaHuuen, cMm. no agpecy https://learning.motorolasolutions.com/lon B pykoBoacTBax ans
cregyroLmx HOMepoB No KaTanory:

* MNO006920A01, "Bpowtopa rno akceccyapam 07151 UHMersiekmyarsnbHol paduocmaHyuu
MOTOTRBO™ lon"

* MNO0O06806A01, "Pykosodcmeo ro UL dnss MOTOTRBO lon"
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B rnoccapumun B aJ'ICbaBMTHOM nopAagke npnBoanTcA CrMCoK TeEpMMUHOB U UX onpep,eneHMﬁ, NPUMEHUMBbIX
K MOPTaTUBHbLIM U MOOUNbHBIM aBOHEHTCKUM pagnocTaHunAam. He Bce TEPMUHBLI OTHOCATCA KO BCEM
pagnocTaHunam, HEKOTOpPbIEe N3 HUX OTHOCATCA K obuen TEPMUHOIOINN.

AHanoroBbIN TepMyH OTHOCUTCS K HENPEPLIBHOMY NEPeMEHHOMY CUTHany, a Takke K cxeme 1nm
YCTPONCTBY, KOTOPOE MOXET obpabaTbiBaTh Takme CUrHansi.

dnana3soH YactoTbl, BbiaeneHHble Ans onpeaeneHHo Lenu.

Bluetooth BecnposoaHon npotokon, ncnonbayowmin TEXHONOMMIO CBS3M Ha HeBoMbLINX
OUCTaHLMSAX.

Mo ymonyaHuo MNpeponpeaeneHHbin HaGop napamMeTpos.

LincbpoBom TepmuH oTHOCUTCS K AaHHBLIM, KOTOPbIE XPaHATCS UK NepeaaloTcs B Buae
nocnegoBaTeslbHOCTM ANCKPETHBIX CUMBOJIOB M3 KOHEYHOTO MHOXECTBA. B 60NnbLUMHCTBE CryYaes
3TOT TEPMUH 0603HaYaeT ABOVYHbIE AaHHbIE, MPEACTABIIEHHbIE C MOMOLLbIO 3NIEKTPOHHBIX UK
3M1eKTPOMAarHUTHbIX CUTHAsIoB.

YacToTa Konniectso NomnHbIX LMKMOB 31EKTPOMarHUTHOM BOMHbI 38 OUKCUPOBAHHbIN MPOMEXYTOK
BpPEMEHWU (0BbIYHO 3a OHY CEKYHAY).

FobanbHas HaBuUrauynoHHasa cnyTHUKoBasa cCuctema Cuctema GNSS ucnonbayet
cnytHukn GPS, I'MIOHACC, Galileo 1 BeiDou.

*  GPS (Cncrema rmobansHOro no3amunmoHMpoBaHns)

- Omna BkntoyaeT B cebst cuctemMy cnyTHUKOBOM andpdepeHLmansHon koppekuun (Satellite-
Based Augmentation System, SBAS).

- MeTog reono3smuynoHnpoBaHNA B 3aBUCUMOCTU OT NpuemMa HECKOJTIbKUX CMYTHUKOBbIX
CuUrHarioB Ha3eMHbIM yCTpOVICTBOM nnn yCTpOIZCTBOM Ha 6opTy BO34YyLIHOIo cyaHa.

» [TIOHACC ('mo6anbHas HaBMraumMoHHasi CyTHUKOBasi CUCTeEMa)
» Galileo (cnyTHMKOBas HaBuraumoHHas cuctema Galileo)

- EBponelickas rmobansHasa cuctema CnyTHUKOBON HaBuraumu
» BeiDou (BDS, cnyTHukoBasi HaBuraunoHHas cuctema BeiDou)

- KuTarickas cuctema cnyTHMKOBOW HaBuraumm.

UHTerpanbHasa cxema (IC) Briok B3aumocssizaHHbIX KOMNOHEHTOB Ha HEGOILLIOM
MonynpOBOAHNKOBOM YuMe, KOTOPbIiA, KaK MPaBWio, COCTOUT 13 KpeMHUMsi. OMH Ynn MOXKET copepkaTb
MWIIFIMOHBI MUKPOCKOMUYECKUX KOMIMOHEHTOB U BbIMOMHSAT MHOXECTBO (DYHKLUIA.

Kunorepu (kI'4) OgHa Thicaua umknos B cekyHay. MicnonbayeTtcs B KayecTse eamHuLbI U3MepeHms
pagMoYacToThl.

Xunakokpuctannuyeckun aucnnen (XKK-gaucnnen) aucnnen, ncnonbaytowmi gsa nucra
nonapusnpyrouiero matepumana c Xnakokpuctansm4eCkmm pactsopomMm Mexagy HUMN. 3]'IeKTpW-IeCKI/IIZ
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TOK, MPOXOASALLMI Yepes XMAKOCTb, CNOCOBCTBYET BblpaBHUBAHMIO KPUCTANIOB TakuM 00pa3om, 4Tobbl
CBET He NPOXOANN Yepes HuX.

CBeTtoaunoaHbIn nHaukatop (MHanKaumsa) snekTpoHHbIN NpruBop, KOTOPLIN U3nyYaeT ceeT
Nnpu NPOXOXXOAEHUU Yepes3 Hero anekTpuyecTea.

Merarepuy, (MI'y) OavH MunnnoH umnknos B cekyHay. Micronb3ayeTcs B kadecTBe eauHULbI
N3MepeHnsl pagnoYacToThbl.

MeyaTHaa cxemHasa nnata (MMM) Metoa npoussoacTBa ¢ KpeneHNeM CXeMOTEXHUYECKNX
KOMMOHEHTOB K TOKOHEMNPOBOASALLEN NnaTe C NOMOLLbI0 MeAHbIX LWH C OAHOM UM 06enx CTOPOH,
KOTOpPbIE 3aMEHSIIOT CTaHAaPTHYIO NPOBOAKY.

KaGenb ona nporpaMMupoBaHUA Kabenb, N03BONSIOLLNIA KOMILIOTEPY HAMPSMYIO
B3aMMOENCTBOBATb C KOHKPETHLIMW pagnocTaHuuamm ¢ nomoLlbto USB-nogknoyeHuns.

RadioCentral (RC) HassaHue o6nauroro peluenus ans nporpammuposaHus Motorola Solutions.

INMpUeMHMUK 3nekTpoHHOEe YCTPOCTBO, yeunmBaroLiee paguocurHanst. MpueMHuK oTaenset
ayavocurHan oT HecyLlel paavoBOSiHbI, YCUITMBAET €ro U CHoBa NpeobpasyeT B UCXOAHbIe 3BYKOBbIE
BOJIHbI.

PaauouactoTta (PY) uacts sanektpomarintHoro cnektpa mexay ayanocurHanom u MK-
nany4veHunem (NpmudnumautensHo ot 10 kl'u go 10 Mu).

CurHan I'Iepe,anaemaﬂ ANeKTpomMarHnTHaa BOJIHa.

UHTennekTyanbHasa paanoCTaHLUMUA PagnoctaHums C MHTENNEKTYarnbHbIMM (yHKUUSMM
nepenayv OaHHbIX.

MopaBneHue nomex OTknoYeHne Cxem ayamo npu NonyyYeHnn YpoBHeil curHana, He
COOTBETCTBYHOLUX 3aJ4aHHOMY 3Ha4yeHUo. C MOMOLLbIO NOAaBIeHMs] MOMEX HECYLLEN MOXHO
MpocnyLIMBaTh aKTMBHOCTb KaHaNoB, KOTOpasi NMPEBbLILLAET 3aaHHbIi YPOBEHb LIYMOMNOAaBeHs
paguocTaHumu.

Accouuvauums TenekoMMyHUKauMoHHOU npombiwneHHocTn CLUA

(TIA) Opranusaums, npeacraensiowas rnobansHyo oTpacb UHHOPMALMOHHBIX U
KOMMYHUVKaLMOHHbIX TexHonorun (UKT) n paspabaTbiBatoas v BeinyckaroLwas
TeNeKoOMMYHMKaLNOHHbIEe CTaHaapThl.

ToHanbHaga YacTtHasa NMHUA (TPL) HenpepbisHoe nogasnexne ¢ ToHabHBIM KOAWPOBAHMEM,
copepxawmm 29 kogos. OHo He coBmecTuMo ¢ LIYJT n aenseTca obwum cpeam Bcex npomsBoamTenem
paguoobopynoBaHus.

MpuemonepeaaTUYUK MpreMHIK 1 NepedaTymK: YCTPOMCTBO, CNocoBHOe nepeaasaTh W
NPUHUMAaTb CUrHanbl.

| Cokpawuenmne:XCVR

MepeaaTYmnK SnekTpoHHOEe YCTPONCTBO, KOTOPOEe (DOPMMUPYET U YCUITMBAET HECYLLMIA CUrHaT
pagnoyacToThl, MOAYNUPYET 3TOT CUrHan u nepegaeTt ero B aup.
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YnbTpaBbicokne 4actoTbl (YBY) Tepmun ans o6osHaueHms yacToTHOro ananasoHa
pagvoBonH ot 300 go 3000 MIy no HopMaTMBaM MeXAYHapOAHOro COK3a ANIEKTPOCBA3MN.

BecnpoBogHas cBA3b Wireless Fidelity (Wi-Fi) Mpotokon 6ecnposoaHoin nepeaaum
JaHHbIX Ha ocHoBe cTaHaapTa IEEE 802.11.
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Onsoz

Bu kilavuz, seviye 1 ve 2 bakim prosedurlerinden yararlanilarak en Ust dizey urin performansinin ve
maksimum c¢alisma slresinin saglanmasi i¢in gerekli tim bilgileri icerir.

DIKKAT:

Bu servis ¢alismasi talimatlari, yalnizca nitelikli personelin yararlanmasi igindir. Elektrik
¢arpmasi riskini azaltmak i¢in islemi gercektirme konusunda nitelikli olmadidiniz surece,
Kullanim Talimatlarinda belirtilenler disinda herhangi bir servis ¢calismasinda bulunmayin. Tum
servis ¢calismalarini nitelikli bakim personeline yonlendirin.

DIKKAT:

A Yalnizca Underwriter Laboratory (UL) onayl servis merkezleri, UL sertifikal telsizleri agma
ve bunlarda servis iglemlerini gerceklestirme yetkisine sahiptir. Bunlarin yetkisiz konumlarda
acllmasi veya onarilmasi telsizin tehlikeli yer derecesini gecersiz kilar.

Sorumluluk Reddi Beyani

Bu belgede yer alan bilgiler, dikkatli bir sekilde incelenmistir ve timuyle givenilir bulunmustur. Bununla
birlikte, yanhsliklar i¢in herhangi bir sorumluluk alinmaz. Dahasi, okunabilirligi, islevi veya tasarimi
iyilestirmek amaciyla, Motorola Solutions isbu belgedeki tim urlnlerle ilgili degisiklik yapma hakkini
sakli tutarlar. Motorola Solutions, igsbu belgede tanimlanmig uygulamalar veya herhangi bir Grinun ya
da devrenin kullanimi sonucunda ortaya ¢ikan durumlarla ilgili herhangi bir sorumluluk almaz ve patent
haklari veya digerlerinin haklari kapsaminda herhangi bir lisansi kapsamaz.

Bu Kilavuzda Kullanilan Simgeler

Bu yayindaki metin boyunca, uyari, dikkat ve not simgelerinin kullanildigini géreceksiniz. Bu simgeler
guvenlik tehlikelerinin oldugunu vurgulamak igin kullaniimaktadir; gerekli dikkat gosterilmelidir ve
gOzetilmelidir.

UYARI:
A UYARI, énlenmedigi takdirde 6lim veya yaralanmayla sonuglanabilecek olasi tehlikeli durumlari
belirtmektedir.

DIKKAT:
A DIKKAT, énlenmedigi takdirde ekipmanin arizalanmasiyla sonuglanabilecek olasi tehlikeli
durumlari belirtmektedir.

NOT:
E/ BILGI, vurgulanmasi gereken operasyonel bir prosediir, uygulama veya durumu belirtmektedir.



Belge Gecmisi

Bu kilavuzda, bir dnceki sirime gore asagidaki temel degisiklikler uygulanmistir.

MNO006218A01-AB

Belge Gegmisi

Sirim Aciklama Tarih
MNO006218A01-AA ilk Striim. Mart 2021
MNO006218A01-AB Onsdze UL sorumluluk reddi eklendi. Aralik 2021

Servis Yardimlari konusuna PMKN4265A UL
Veri Kablosu eklendi.

Donanim tablosu gincellendi.

RF Adaptérinu Monte Etme konusu guncellendi.

MOTOTRBO lon 400 MHz Model Tablosu
glncellendi.

Asagidaki konular kaldirildi:
* Genel Onarim Prosedurleri ve Teknikleri
+ Telsizin Yeniden Monte Edilmesi - Ayrintili

» Telsizin S6kilmis Durumda Mekanik
Gorianumleri ve Parga Listesi

» Telsizin Suya Dayanikhligi




MNO006218A01-AB
ilgili Yayinlar

llgili Yayinlar

Asagidaki listede, ilgili yayinlarin basliklari ve parga numaralari verilmistir.
+ MNO006217A01, MOTOTRBO™ lon Kullanim Kilavuzu
« MNO0O06806A01, UL Giivenlik Kilavuzu

Daha fazla bilgi igin https://learning.motorolasolutions.com/page/mototrbo-ion adresini ziyaret edin.
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Yasal Bilgiler ve Destek

Fikri Mulkiyet ve Mevzuat Bildirimleri

Telif Haklan

Bu belgede agiklanan Motorola Solutions Urinleri, telif hakkiyla korunan Motorola Solutions bilgisayar
programlarini icerebilir. Amerika Birlesik Devletleri ve diger Ulkelerdeki yasalar, telif hakkiyla korunan
bilgisayar programlari i¢cin Motorola Solutions'in belirli minhasir haklarini koruma altina alir. Buna
gore, bu belgede agiklanan Motorola Solutions Urlinlerinde yer alan ve telif hakkiyla korunan higbir
Motorola Solutions bilgisayar programi, Motorola Solutions'in agik yazili izni ahinmadan hicbir sekilde
kopyalanamaz veya ¢ogaltilamaz.

Bu belgenin higbir bélimu; Motorola Solutions Inc. sirketinin 6nceden yazili izni alinmadan higbir
bicimde ve higbir yolla gogaltilamaz, iletilemez, bir erisim sisteminde saklanamaz veya herhangi bir dile
ya da program diline ¢evrilemez.

Ticari Markalar

MOTOROLA, MOTO, MOTOROLA SOLUTIONS ve Stil Verilmis M Logosu, Motorola Trademark
Holdings, LLC'nin ticari markalari veya tescilli ticari markalaridir ve lisans kapsaminda kullaniimaktadir.
Google, Android, Google Play, YouTube ve diger markalar Google LLC'nin ticari markalaridir. Diger
tum ticari markalar ilgili sahiplerinin mulkiyetindedir.

Lisans Haklan

Motorola Solutions Urtinlerinin satin alinmasi, bir Uriindn satisinda kanunlarin uygulanmasi geregi
ortaya ¢ikan, minhasir olmayan telifsiz normal lisans disinda, Motorola Solutions'in telif haklari,
patentleri veya patent basvurulari uyarinca dogrudan ya da zimnen, énceden yapilan beyanin
degistiriimesinin yasaklanmasiyla veya baska bir sekilde herhangi bir Ucretsiz lisans hakki veriyormus
gibi kabul edilemez.

Acik Kaynakli icerikler

Bu Urln, lisans kapsaminda kullanilan Agik Kaynakli yazilim igerebilir. Agik Kaynak Yasal Bildirimleri
ve Ozellikleri igeriginin tamami icin Grlin kurulum ortamina bakin.

Avrupa Birligi (AB) Atik Elektrikli ve Elektronik Ekipman (WEEE) direktifi

mmm Avrupa Birligi'nin WEEE direktifi uyarinca, AB llkelerinde satilan trlnlerin Gstinde (veya bazi
durumlarda paketin stiinde) tzeri gizili ¢op kutusu etiketi bulunmaldir.

WEEE direktiflerinde tanimlandigi sekliyle bu tzeri gizili ¢op kutusu etiketi, AB Ulkelerindeki misteri
ve son kullanicilarin bu elektronik ve elektrikli ekipmani veya aksesuarlari evsel atik olarak atmamasi
gerektigi anlamina gelir.

AB llkelerindeki musteri veya son kullanicilar, tlkelerindeki atik toplama sistemi hakkinda bilgi almak
icin yerel ekipman tedarikgisi temsilcileriyle veya servis merkeziyle iletisime ge¢gmelidir.

Sorumluluk Reddi Beyani

Bu belgede aciklanan belirli 6zellik, olanak ve kabiliyetlerin belirli bir sistem igin gegerli
olmayabilecegini, belirli bir sistemde kullanim i¢in lisansl olmayabilecedini ya da belirli parametre
yapilandirmasi veya belirli mobil abonelik birimlerine bagl olabilecegini unutmayin. Daha fazla bilgi igin
litfen Motorola Solutions sorumlunuza danisin.
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© 2021 Motorola Solutions, Inc. Tim Haklan Sakhdir
Yasalar ve Uyumluluk ile ilgili Beyanlar

Uriin Giivenligi ve RF Enerjisine Maruz Kalma Uyumlulugu

DIKKAT:

Bu Uriint kullanmadan énce telsizinizle birlikte gelen Uriin Givenligi ve RF Enerjisine Maruz
Kalma kitapgigini okuyun. Bu kitapgikta glvenli kullanim ve RF enerijisi farkindaligi, ayrica
yurarlikteki Standartlar ve Dizenlemeler ile Uyumluluk kontrolli hakkinda énemli galistirma
talimatlari yer almaktadir.

TIA 4950

Motorola Solutions TIA 4950 tarafindan onaylanan telsiz modellerinin, antenlerin, pillerin ve diger
aksesuarlarin listesi icin telsizinizle gelen UL Guvenlik Kilavuzuna bakin.

UL Guvenlik Kilavuzunda listelenen telsiz modellerinin, pille dogru bir sekilde donatildijinda asagidaki
siniflandirmaya gore kullanimi onaylanmistir:

» Siniflandirma Derecesi Boélim 1, Sinif | Grup C, D; Sinif Il Grup E, F, G; Sinif [l T3C. Tort = -20°C -
+60°C.

« Siniflandirma Derecesi Boélum 2, Sinif I, Grup A, B, C, D.

DIKKAT:

Motorola Solutions TIA 4950 onayl kendinden emniyetli telsizlerin onarim islemleri, yalnizca
gerekli 6zel pargalar ve turindn TIA 4950 uyumlulugunu korumak icin gereken prosedurler
hakkinda bilgi sahibi olan egitimli Motorola Solutions 1.S personeli tarafindan yapiimahdir.
Motorola Solutions dahili servis merkezleri, diizenli egitimlerden gegmekte ve TIA 4950 onarim
islemlerini yapabilmelerini saglayan bir Motorola Solutions dahili sertifikasi almaktadir.

Garanti ve Servis Destegi

Pil ve Sarj Cihazi Garantisi

iscilik Garantisi
iscilik garantisi, normal kullanim ve hizmet kosullari altinda isgilikten dogan kusurlari kapsamaktadir.

Tdm MOTOTRBO Pilleri Lutfen boélgenizin garanti bildirimine bakin.

IMPRES Sarj Cihazi (Tek Uniteli ve Gok 12 Ay
Uniteli, Ekranl)

Kapasite Garantisi
Kapasite garantisi kapsaminda garanti siresi boyunca nominal kapasitesinin %80'i garanti edilir.

Litfen bolgenizin garanti bildirimine bakin.
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Ticari Garanti

Sinirh Garanti

Garanti kosullari hakkinda bilgi edinmek i¢in suradaki Destek sayfasina géz atin: https://
www.motorolasolutions.com.

I. Bu Garantinin Kapsami ve Suresi

Motorola Solutions, Inc. ("Motorola Solutions"), asagidaki listede belirtilen Motorola Solutions imalati
iletisim Urtinlerine, ("Uriin") satin alma tarihinden itibaren gegerli olmak kaydiyla asagidaki tabloda
belirtilen sireler boyunca normal kullanim ve servis kosullarinda malzeme ve isgilik kusurlarina karsi
garanti vermektedir:

Tasinabilir Telsizler iki Yl

Uriin Aksesuarlari (Piller ve Sarj Aletleri Harig) Bir Y1l

Telsizler, ek olarak standart 1 yillik Onarim Servisi Avantaji (RSA) (ABD mdusterileri icin) veya 1 yillik
Genisletiimis Garanti (Kanada musterileri icin) ile birlikte sunulur. Ancak siparis sirasinda bu garantileri
atlamayi segebilirsiniz. RSA veya Genisletiimis Garanti ile ilgili daha fazla bilgi icin litfen Grin fiyati
sayfalarina veya Motorola Online (https://businessonline.motorolasolutions.com) > Kaynak Merkezi >
Servisler > Servis Uriin Teklifleri > Onarim Servisi Avantaji veya Genigletilmis Garanti secenegine
bakin.

Motorola Solutions, UGcretsiz olmak kaydiyla, garanti suresi igerisinde bu garantinin sartlarina uygun
olarak génderilmis Uriinii, tamamen kendi takdirine bagl olmak kaydiyla onaracak (yeni ya da
yenilenmis pargalarla), degistirecek (yeni ya da yenilenmis Uriin ile) ya da Uriiniin satin alma fiyatini
iade edecektir. Degistirilen parcalar ya da kartlar, ilgili orijinal garanti stresinin geri kalan kismi
boyunca garanti kapsamindadir. Uriiniin degistirilen tim parcalari Motorola Solutions mali olacaktir.

Bu sinirl acik garanti, Motorola Solutions tarafindan yalnizca orijinal son kullaniciya verilmektedir;
bunun haricinde bagka higbir sahsa devredilemez ya da aktarilamaz. isbu garanti, Motorola Solutions
tarafindan imal edilmis Urln igin verilen garantinin tamamini olusturur. Motorola Solutions, yazili ve
yetkili bir Motorola Solutions goérevlisi tarafindan imzalanmig olarak yapilmadigi surece, isbu garantide
yapilan hi¢bir degisiklik ya da ilave ile ilgili bir sorumluluk kabul etmez. Motorola Solutions ve orijinal
son kullanici arasinda ayri bir sézlesme yapiimadidi siirece, Motorola Solutions, Uriiniin kurulum,
bakim ya da servisine iligkin bir garanti vermemektedir.

Motorola Solutions higbir sekilde, Urline bagli olan ya da Uriin ile baglantili olarak kullanilan,
Motorola Solutions tarafindan verilmemis higbir yan ekipmandan ya da Uriiniin yan ekipmanlarla
birlikte calismasindan sorumlu tutulamaz ve bu tir tim ekipmanlar kesinlikle isbu garantinin kapsami
disindadir. Urini kullanan her sistem kendine 6zgi oldugu icin Motorola Solutions isbu garanti
kapsaminda sistemin bir buttin olarak menzili, kapsama alani veya ¢alismasiyla ilgili sorumluluklar
kabul etmemektedir.

Il. Genel Hukumler

isbu garanti, Motorola Solutions'in bu Urtinle ilgili tim sorumluluklarini eksiksiz bir sekilde ortaya
koymaktadir. Tamamen Motorola Solutions'in inisiyatifinde olmak kaydiyla, onarim, degistirme ya da
satin alma fiyatinin iadesi, yegane ¢dzim yollaridir.

isbu garanti, diger tiim acik ve zimni garantilerin yerine verilmektedir. Pazarlanabilirlik ve belli bir
amaca uygunluk i¢in verilen garantiler de dahil, ancak bunlarla sinirli olmamak kaydiyla, her turli agik
veya zimni garanti igsbu sinirli garantinin siresiyle sinirlidir. Motorola Solutions yasalarin izin verdigi
Olcude, higbir durumda, Grinln satis fiyatini asan hasarlardan, herhangi bir kullanim kaybindan,
zaman kaybindan, uygunsuzluktan, ticari kayiptan, kar ya da tasarruf kaybindan veya bu tir Grtnlerin
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kullanilamamasindan ya da arizasindan dogan diger tesadufi, 6zel ya da dolayli hasarlardan sorumlu
tutulamaz.

lll. Eyalet Hukuku Haklarn (Sadece ABD'de Gecgerlidir)

Bazi eyaletlerde tesadiifi ya da dolayl hasarlarin muaf tutulmasina ya da sinirlanmasina veya zimni
garantinin suresiyle ilgili sinirlamalara izin verilmemektedir; dolayisiyla yukarida belirtilen sinirlamalar
ya da muafiyetler gecerli olmayabilir.

isbu garanti bazi 6zel haklar vermektedir ve eyaletten eyalete degisen baska haklar da veriyor olabilir.

IV. Garanti Servisinden Yararlanilmasi

Garanti servisinden yararlanabilmeniz icin satin alma belgenizi (lizerinde satin alma tarihi ve s6z
konusu Uriinin seri numarasi olan) ibraz etmeniz, ayrica s6z konusu Urlini tagima ve sigorta Ucreti
Onceden ddenmis olarak yetkili garanti servisi merkezine géndermeniz ya da teslim etmeniz gerekir.

Garanti servisi Motorola Solutions tarafindan yetkili garanti servis yerlerinden biri araciligiyla
saglanacaktir. Oncelikle Uriinii size satan sirket ile iletisime gegerseniz garanti servisini daha hizli
alabilirsiniz.

Motorola Solutions'it ABD ve Kanada'da 1-800-927-2744 numarali telefondan da arayabilirsiniz.

Dilerseniz asagidaki Motorola Online sitesinden "Bize Ulasin" talebi olusturabilirsiniz: (https://
businessonline.motorolasolutions.com).

V. Bu Garanti Kapsami Disinda Kalanlar

Bu garanti asagidaki durumlari kapsamaz:

+ Uriiniin normal ve olagan sekil diginda kullaniimasindan kaynaklanan arizalar veya hasar.
» Hatal kullanimdan, kaza, su veya ihmal nedeniyle ortaya ¢ikan arizalar veya hasar.

* Uygunsuz test, kullanim, bakim, kurulum, degisiklik, modifikasyon veya ayarlama nedeniyle ortaya
¢ikan arizalar veya hasar.

* Antenlerde dogrudan malzeme isgiligindeki kusurlarin neden olmadigi kirilmalar veya hasar.

+ Yetkisiz ve Urliniin performansini olumsuz sekilde etkileyen veya Motorola Solutions'in normal
garanti incelemesine ve her tirli garanti iddiasini dogrulamak icin Uriiniin test ediimesine engel
olan Uriin modifikasyonlarina, sdkilme iglemlerine veya tamirlere maruz kalan (Uriine Motorola
Solutions tarafindan saglanmamis bir ekipmanin eklenmesi de dahil olmak ancak bununla sinirli
olmamak kaydiyla) her tirli Uriin.

» Seri numarasi silinmis veya okunmaz hale gelmis olan her tarld Grin.
* Su sartlar altindaki sarj edilebilir piller:
- Pilin pil kapagindaki muhurlerden herhangi biri kirilmigsa veya kurcalandigina dair kanit varsa.

- Pilin 6zel olarak tretilmis oldugu Uriin disindaki ekipmanla veya hizmetle sarj edilmesinden ya
da kullaniimasindan kaynaklanan hasar veya ariza.

* Onarim deposuna génderim maliyetleri.

+ Urlindeki yazimin/Griin yazihminin yasa digi olarak veya yetkisiz sekilde degistirimesi nedeniyle,
Motorola Solutions'in yayinlanmig teknik 6zelliklerine veya Motorola Solutions tarafindan ilk olarak
dagitildiginda Uriin igin gegerli olan FCC tirii kabul etiketine uygun sekilde galismayan her tirli
Urdin.

+ Uriiniin yuzeylerindeki gizikler veya diger kozmetik hasarlar Uriiniin galismasini etkilemez.

* Normal ve aligilmis yipranma.
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VI. Patent ve Yazilim Hiikiimleri

Motorola Solutions, masraflari kendine ait olmak tizere, Uriiniin ya da pargalarin herhangi bir ABD
patentini ihlal ettigi iddiasiyla satin alan son kullaniciya karsi agilmis davalarda kendisini savunacaktir.
Motorola Solutions bu turden taleplerle ilgili olan herhangi bir davanin sonucunda satin alan son
kullanici aleyhinde tahakkuk eden masraflari ve zararlari kendisi 6deyecektir.

Ancak hukuki savunma ve ddemeler asagida aciklanan kosullara bagli olacaktir:

» Boyle bir iddiayla ilgili olarak yapilan her tirli bildirimin s6z konusu satin alan kisi tarafindan yazili
olarak Motorola Solutions'a derhal bildiriimesi.

» S0z konusu davayla ilgili olarak savunmanin ve anlagsma veya uzlagsmaya yonelik her tirli
gorismenin tek basina Motorola Solutions tarafindan kontrol edilmesi.

« Urliniin veya pargalarinin herhangi bir Amerika Birlesik Devletleri patentini ihlal ettigine dair bir
iddiaya konu olmasi veya Motorola Solutions'in gérisine gore iddiaya konu olmasinin muhtemel
olmasi, s6z konusu satin alan kisinin kendi tercihine ve masraflari kendisi tarafindan karsilanmak
kaydiyla, Motorola Solutions'in s6z konusu satin alan kisinin Uriinli veya pargalari kullanmaya
devam edebilmesi igin gerekli hakki temin etmesine veya ihlalin ortadan kalkmasi icin bunlarin
degistiriimesi veya modifiye edilmesi ya da Motorola Solutions tarafindan Urlin veya pargalari igin
degerini yitirmis olarak kredi verilmesi ve iadesinin kabulii i¢cin Motorola Solutions'a izin vermesi.
Amortisman, Motorola Solutions tarafindan belirlenen sekilde, Uriinlin veya pargalarinin émirleri
suresince her yil esit miktarlarda yapilacaktir.

Motorola Solutions, bu sézlesme ile birlikte verilen Uriin ya da pargalarin, Motorola Solutions
tarafindan saglanmamis yazilim, cihaz ya da aygitlarla kombinasyon halinde kullaniimasindan
kaynaklanan patent ihlali talepleriyle ilgili higbir sorumluluk kabul etmez; ayrica Motorola Solutions,
Uriine baglanan ya da Uriinle bir arada kullanilan, Motorola Solutions tarafindan saglanmamis
yardimci ekipmanlarla kullanima dair bir sorumluluk tagimaz. Motorola Solutions'in, Uriiniin ya da
pargalarinin patent ihlaline neden olmasiyla ilgili tim sorumlulugu yukarida belirtilenlerden ibarettir.

Amerika Birlesik Devletleri ve diger Ulkelerdeki kanunlar, ilgili Motorola Solutions yazilimlarinin
kopyalarini cogaltmak ve dagitmak icin munhasir haklar gibi, telif hakkiyla korunan Motorola Solutions
yazilimlari i¢in belirli minhasir haklari Motorola Solutions'a vermektedir. Motorola Solutions yazilimi
yalnizca yazilimin yerlesik oldugu Uriinde kullanilabilir ve ilgili Uriindeki ilgili yazilim herhangi bir
sekilde yenisiyle degistirilemez, kopyalanamaz, dagitilamaz, degisiklik yapilamaz ya da bu yazilimin
herhangi bir sekilde tirevinin Uretilmesi i¢in kullanilamaz. S6z konusu Motorola Solutions yaziliminin
degistiriimesi, modifiye edilmesi, cogaltiimasi, dagitiimasi veya tersine mahendisligi dahil olmak,
ancak bunlarla sinirli olmamak kaydiyla diger hicbir kullanima veya s6z konusu Motorola Solutions
yazilimi Gzerindeki haklarin kullaniimasina izin verilmez. Motorola Solutions patent haklari ya da telif
haklari kapsaminda, zimnen, hukuki engele bagh olarak ya da bagka yollarla higbir sekilde lisans
verilmemektedir.

VII. Gegerli Kanun

Bu Garanti, lllinois Eyaleti, ABD kanunlari uyarinca yonetilmektedir.
Garanti, Servis ve Teknik Destek

Garanti ve Servis Destegi

Motorola Solutions, Grlnleri i¢in uzun vadeli destek sunar. Bu destek, garanti siresi boyunca Urindn
timuyle degistiriimesini ve/veya onarimini ve garanti ddnemi disinda servis/onarim ya da yedek parca
destegini icerir. Yetkili bir Motorola Solutions Bayisi tarafindan yapilacak "degisim icin iade" veya
"onarim igin iade" islemine bir Garanti Talep Formu dahil edilmelidir. Garanti Talep Formlari, Yetkili
Motorola Solutions Bayisiyle iletisim kurularak edinilebilir.
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Garanti Siiresi ve lade ile ilgili Talimatlar

Garanti ile ilgili hUkuim ve kosullar, Motorola Solutions Bayi veya Distribtdr ya da Perakende Satici
so6zlesmesinde tam olarak tanimlanmistir. Bu kosullar zaman zaman degisebilir ve asagdidaki notlar
yalnizca yol gésterme amaglidir.

Uriiniin bir "degisim igin iade" veya "onarim icin iade" garanti kapsamina girdigi durumlarda; birim
Motorola Solutions'a geri génderilmeden dnce kontrol edilmelidir. Bunun nedeni, Griintn dogru
programlandigindan veya garanti kosullari haricindeki hasarlara maruz kalmadigindan emin olmaktir.

Herhangi bir telsizi Motorola Solutions garanti deposuna geri gdndermeden once lutfen Musteri
Hizmetleri ile iletisime gecin. Tum iadelere bir Garanti Talep Formu dahil edilmelidir, bu formu Musteri
Hizmetleri temsilcinizden edinebilirsiniz. Nakliye sirasinda zarar gdrmemelerini saglamak igin Grtnler
orijinal paketleri icerisinde veya dogru sekilde paketlenmis olarak gonderilmelidir.

Garanti Suresi Dolduktan Sonra
Garanti suresi dolduktan sonra Motorola Solutions, Grtnlerini iki sekilde desteklemeyi strdirr:

* Motorola Solutions Yo6netimindeki Teknik Servisler (MTS) uygun fiyatlar karsiliginda hem son
kullanicilara hem de saticilara onarim hizmetleri sunar.

* MTS, teknik olarak ariza analizi ve onarim yapma yetkinligine sahip saticilar tarafindan satin
alinabilecek tek parcalar ve moddller tedarik etmektedir.

Daha Fazla Yardim

isterseniz http://www.motorolasolutions.com adresinden de Miisteri Yardim Masasi ile iletisim
kurabilirsiniz.

EMEA Teknik Destek islemleri (TSO)

EMEA Teknik Destek islemleri (TSO), misterilerin teknik sorunlari gézmesine ve ag ve sistemlerini
hizli bir sekilde geri yliklemesine yardimci olmak igin uzaktan Teknik Destek Hizmeti saglar. Yetenekli
profesyonellerden olusan bu ekipten, Teknik Destek Hizmetini kapsayan mevcut bir servis s6zlesmesi
bulunan musteriler destek alabilir. TSO teknik uzmanlarina Servis Masasi Uizerinden elektronik

olarak veya listelenen telefon numaralarini kullanarak ulasabilirsiniz. Mevcut servis sézlesmenizin bu
servisten yararlanmaniz igin gegerli olup olmadigindan emin degilseniz veya Teknik Destek Hizmeti
ile ilgili daha fazla bilgi almak istiyorsaniz yerel musteri destek biriminizle veya hesap yoneticinizle
iletisime gegin:

» Teknik Talepler: techsupport.emea@motorolasolutions.com
* Onarim Destegi: repair.emea@motorolasolutions.com

+ Bizimle iletisime Gegin: https://www.motorolasolutions.com/en_xu/support.html

Parca Tanimlama ve Siparis Verme

Bazi yedek pargalar ve/veya Urln bilgileri dogrudan Motorola Solutions'in yerel dagitim kurulusundan
veya Motorola Online Gizerinden siparis edilebilir.

Temel Siparis Bilgileri

Parcalara bir Motorola Solutions par¢ga numarasi atanmis olsa da s6z konusu pargalar Motorola
Solutions Telsiz Urlinleri ve Cdzimleri Organizasyonu'nda (RPSO) mevcut olmayabilir.

NOT:
E/ RPSO, eskiden Telsiz Uriinleri Hizmetleri Bolimi (RPSD) ve/veya Aksesuarlar ve Satis
Sonrasi B6limu (AAD) olarak biliniyordu.
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Bazi parcalar artik kullaniimiyor ve tedarikcinin yaptigi iptaller nedeniyle piyasada bulunmuyor olabilir.
Herhangi bir Motorola Solutions parga numarasi atanmamigsa par¢a normalde Motorola Solutions'ta
mevcut degildir veya kullanici tarafindan servise tabi tutulabilecek bir parca degildir. Yaninda yildiz
isareti bulunan parga numaralari, yalnizca Motorola Solutions Deposu tarafindan servise tabi tutulabilir.

Yedek parcalarin, kitlerin ve aksamlarin siparigleri dogrudan Motorola Solutions'in yerel dagitim
kurulusundan veya Motorola Online'dan verilmelidir. Yedek pargalar siparis edilirken veya ekipman
bilgisi istenirken kimlik numarasinin tamamini verin. Bu gereklilik tim bilesenler, kitler ve gévde igin
gecerlidir. Bilesen par¢a numarasi bilinmiyorsa sipariste bilesenin pargasi oldugu gévde veya kitin
numarasi ve istenen bileseni tanimlayacak yeterli bir agiklama bulunmaldir.

Referans verilmeyen yedek pargalari tanimlamak igin bir Motorola Solutions yerel alan temsilcisinin
Mdusteri Hizmetlerinden yardim isteyin.

Motorola Online

Uriin katalogunu Motorola Online web sitesinde bulabilirsiniz. Oturum agma erisimine kaydolmak igin:
* Yalnizca ABD ve Kanada Servis Merkezleri icin 1-800-422-4210 numarali telefonu arayin.

* APAC ve ANZ bélgeleri i¢in https://asiaonline.mot-solutions.com adresinden kaydolun.

* LACR bdlgesi icin https://businessonline.motorolasolutions.com adresinden kaydolun.

Motorola Solutions Servis Merkezleri

Telsizinizle ilgili daha fazla bilgi i¢in lGtfen sorularinizi géndermek Uzere asagdidaki Motorola Solutions
Servis Merkezleriyle iletisime gegin.

Tablo 1 :Kuzey Amerika Motorola Solutions Ofisleri

Ofis Adres Telefon Numarasi
Motorola Solutions Servis 1220 Don Haskins Drive, Suite  915-872-8200
Merkezi A El Paso, TX 79936

Motorola Solutions Federal 10105 Senate Drive Lanham, 1800-969-6680
Teknik Merkez MD 20706 Faks: 1800-784-4113
Motorola Solutions Kanada 181 Whitehall Drive Markham, 1-800-543-3222
Teknik Lojistik Merkezi Ontario L3R 9T1

Tablo 2 :Latin Amerika Motorola Solutions Ofisleri

Ofis Adres Telefon Numarasi
Motorola Solutions de Mexico, Bosques de Alisos 58 Col. +52-55-5257-6700
S.A Bosques de las Lomas CP

05120 México D.F. Meksika
Motorola Solutions de Carrera 98 No. 25G-20 of 105 +57-1-508-90-00
Colombia, Ltd Bogota Kolombiya

Motorola Solutions Brazil, Ltd Avenida Magalhades de Castro, 0800-0552277
4800 Cidade Jardim Corporate ;
Center Torre 3, 8° andar, 0800-0168272
05676-120
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1.1
Telsize Genel Bakis

Tablo 3 :Telsize Genel Bakig

Etiket Ad

Aciklama

1 Acil Durum dugmesi

Acil Durum iglemlerini agmanizi veya kapatmanizi
saglar.

Kanal Segim topuzu

Kanal se¢gmenizi saglar.

LED Gostergesi

Calisma durumunu saglar.

Ac¢ma/Kapatma/Ses Duizeyi
topuzu

Telsizi acip kapatmanizi ve ses dizeyini
ayarlamanizi saglar.

Ust Ekran

Bir etkinlik veya olay hakkinda bildirim saglar.

Tutucu Yakalama Ozelligi

Tutucuyu telsize sabitlemenizi saglar.

Bas Konus (PTT) diigmesi

Sesli igslemler (6r. Grup Cagrisi ve Ozel Cagri)
gergeklestirmenizi saglar.
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Etiket Ad

Aciklama

8 3 Noktali Programlanabilir
Ozellik digmesi

Atanabilir telsiz islevinin programlanabilir
digmesi.

9 1 Noktali Programlanabilir
Ozellik digmesi

Atanabilir telsiz islevinin programlanabilir
digmesi.

10 2 Noktali Programlanabilir
Ozellik digmesi

Atanabilir telsiz islevinin programlanabilir
digmesi.

1 Tutucu Ray!i Tutucu ve telsiz yerlesimi igin kilavuz saglar.

12 On Mikrofon PTT veya sesli islemler etkin oldugunda sesinizin
gonderilmesini saglar.

13 Dokunmatik Ekran Telsiz ekrani.

14 Ekran Uyku/Uyandirma Telsizi Uyku veya Uyandirma moduna almanizi

digmesi saglar.

15 Hoparlor Telsiz tarafindan Uretilen tim tonlari ve sesleri
(6r. tug takimi tonlari ve duyulabilir ses gibi
Ozellikleri) digari verir.

16 Anten iletim veya alma sirasinda gereken RF
amplifikasyonunu saglar.

17 Aksesuar Konektori Telsizinize aksesuar baglamanizi saglar.

18 Arka Mikrofon Gurultt Onleyici Mikrofon.

19 LED Flas Flas 15131 islevi saglar.

20 Kamera Fotograf ve video gekmenizi veya QR kodu
taramanizi saglar.

21 Pil Mandali Pili telsize kilittemenizi veya pilin kilidini agmanizi
saglar.

22 Pil Telsizinize gu¢ kaynagi saglar.

23 Sarj Temas Noktalari Pil sarj noktasi.

1.2

Tasinabilir Telsiz Model Numaralama Duzeni

Tablo 4 :Tasinabilir Telsiz Model Numaralama Duzeni

Konum 1 2 3 4 6 7 9 10 11 12 13
Tipik Model AA H 9 0 Z D U 9 R H 1 N
Numarasi

Tablo 5 :Satis Modelleri — Simgelerin Agiklamasi

Konum Aciklama Deger
1 Bdlge AA = Kuzey Amerika
AZ = Asya

LA = Latin Amerika

MD = Avrupa/Orta Dogu/Afrika
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Konum Aciklama Deger
2 Birim TUrG H = Tasinabilir
3 Model Serisi 90 = lon Model Serisi
E—
5 Bant Z =400 - 527 MHz
6 Glg¢ Seviyesi D=35,40veya50W
7 Fiziksel Paketler U = Tus Takimsiz Dokunmatik Ekran
8 Kanal Bilgileri 9 = Degisken/Programlanabilir Kanal Araligi
9 Birincil Calistirma R = Bluetooth, GNSS ve Wi-Fi
10 Birincil Sistem Turu A = Standart
H = Standart ve LTE
11 Ozellik Diizeyi 1 = Standart, FM ve/veya UL ve/veya CQST ile
12 Sirum Harfi Yok
13 Benzersiz N = Standart Paket
Varyasyon
1.3

Model Grafigi

E/ NOT:
"X" = Par¢a, ilgili modelle uyumludur.

"= En son surum kit. Bir kit siparis ederken son ek numarasi i¢in size ait kite bakin.

1.3.1
400 MHz Model Tablosu

Tablo 6 :MOTOTRBO lon 400 MHz Model Tablosu

Model/Oge Agiklama
AAH90ZDU9RH1AN MOTOTRBO lon 400-512 4 W LTE CBRS
GNSS BT Wi-Fi
LAH90ZDU9RH1AN MOTOTRBO lon 400-527 4 W LTE GNSS BT

Wi-Fi

MDH90ZDU9RH1AN MOTOTRBO lon 400-527 4 W LTE GNSS BT

Wi-Fi
AZH90ZDUIRH1AN MOTOTRBO lon 400-527 4 W LTE GNSS BT

Wi-Fi

X [x [X |X |PMAE4079_ UHF Gubuk Anten (403-527 MHz)

X [x [X |X |PMAE4069_ UHF Kisa Anten (403-450 MHz)

X [x [X |X |PMAE4070_ UHF Kisa Anten (440-490 MHz)

X [x [X |X |PMAE4071_ UHF Kisa Anten (470-527 MHz)

X [X [X |X |AN000348A01 UHF Kisa Gubuk Anten (400-527 MHz)
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Model/Oge Agiklama
AAH90ZDU9RH1AN MOTOTRBO lon 400-512 4 W LTE CBRS
GNSS BT Wi-Fi
LAH90ZDU9RH1AN MOTOTRBO lon 400-527 4 W LTE GNSS BT
Wi-Fi
MDH90ZDU9RH1AN MOTOTRBO lon 400-527 4 W LTE GNSS BT
Wi-Fi
AZH90ZDU9RH1AN MOTOTRBO lon 400-527 4 W LTE GNSS BT
Wi-Fi
X X X X ANOO0O0350A01 UHF Kisa Anten (400-450 MHz)
X X X X ANOO00351A01 UHF Kisa Anten (440-490 MHz)
1.4
Teknik Ozellikler

Genel Ozellikler

NOT:

E/ Teknik 6zellikler haber veriimeden degistirilebilir. Belirtiimis olan tim teknik 6zellikler
standart deg@erlerdir. Telsizinizin teknik 6zellikleri hakkinda daha fazla bilgi almak icin https://
www.motorolasolutions.com/en_xp/products/mototrbo-story/mototrbo-ion.html adresinden telsiz
modelinizin veri sayfasina bakin.

Tablo 7 :Yazilim

Parametre Deger

isletim Sistemi Android™ 10

Google™ Sertifikalari Google Mobil Hizmetleri

Android Enterprise Recommended

Tablo 8 :Donanim

Parametre Deger
Ana Ekran 4,0 ing renkli ekran, 480 x 800 piksel

Gorilla Glass Kapasitif Dokunmatik Ekran

4 mm kalinhga kadar eldivenlerle kullanilabilir

Temiz veya tuzlu su, kar, kir veya yagdan kaynaklanan yanlis
calistirmaya kargi dayanikhdir

Ust Ekran 1,05 in¢ Tek Renkli LCD
Bellek RAM: 4 GB

Dahili Depolama: 32 GB

Genigletilebilir Depolama (Harici): 128 GB microSD™ kart
Kart Yuvasi Kuzey Amerika (NA): eSIM

1 Nano SIM

21


https://www.motorolasolutions.com/en_xp/products/mototrbo-story/mototrbo-ion.html
https://www.motorolasolutions.com/en_xp/products/mototrbo-story/mototrbo-ion.html

MNO006218A01-AB

Bolim 1 : Giris
Parametre Deger
1 Micro SD
Kamera Arka: 13 MP
Otomatik Odak

Yuksek Cikigsh LED Flas

8x Dijital Zoom

Sensor Platformu

Hall Sensort

Ortam Is1g1 Sensoru

ivmedlger

Barometre

Jiroskop

E-Pusula

Kullanici Arayuzi

Yuksek Hizli Kullanici Arayuzu: Blylk Dokunmatik Hedefler,

Basit MenU Hiyerarsisi, Bir Bakista Ana Ekran Bilgisi, Entegre

Android Uygulamalari

Gorev Acisindan Kritik
Dugmeler

Ozel Bas Konus (PTT) digmesi

Ozel Acil Durum digmesi

Ug Programlanabilir Digme

Ac¢ma/Kapatma/Ses Diizeyi topuzu

Ekran Uyku/Uyandirma digmesi

Kanal Se¢im topuzu

Tablo 9 :Ses

Parametre Deger

Nominal Ses Cikig Gucu %1 bozulmada 1 W
Maksimum Ses Cikis Gucl 3W

Sesli Yanit (EIA) +1,-3dB

Ugultu ve Gurilti

-40 dB (12,5 kHz kanal)

-45 dB (25 kHz kanal)

Temasl istenmeyen isaret
Yayinlar (TIA603D)

-57 dBm

Ses Ozellikleri

Uyarlanabilir Hoparlor Esitlemesi

Uyarlanabilir Cift Mikrofonlu Girtlti Engelleme Yogunlugu

Uyarlanabilir Kazang¢ Kontroli

Uyarlanabilir Riizgar Gurdltistu Azaltma

Uyarlanabilir Akustik Geri Besleme Engelleyici

Akilli Ses

IMPRES™ Ses

Mikrofon Bozulma Kontroliu
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Parametre Deger
Kullanici Segimli Ses Profilleri
Titrek Ses lyilestirme
Sesli Etkilesim Ozellestirilebilir Sesli Anonslar

Sesli Kontrol: Sezgisel Komutlu 13 Eylem

Tablo 10 :Medya

Parametre

Deger

Desteklenen Bigimler

H.263, H.264, MPEG-4 SP, VP8, JPEG (.jpg), GIF (.gif),
PNG (.png), BMP (.bmp), WebP, (.webp)

Desteklenen Dosya Tlrleri

3GPP (.3gp), MPEG-4 (.mp4), WebM (.webm), (.mkv)

Video Kayit Kalitesi

Saniyede 30 karede 1080p (FHD)

Tablo 11 :Saglamhk

Parametre

Deger

Giris Korumasi

IP68 (2 metre, 2 saat)

Tablo 12 :Glvenlik

Parametre Deger

Kok Algilama Standart
Cok Faktorli Kimlik istege bagl
Dogrulama

Bitiinlik izleme Standart
Kot Amagh Yazilim Standart
Engelleme

Giivenli Onyiikleme Standart
Ozel Mobil Sanal Ag istege bagl
Tablo 13 :Yonetim

Parametre Deger

Cihaz Yonetimi

RadioCentral™

E/ NOT:

Tehlikeli Ortam Korumasi:

Teknik 6zellikler haber veriimeden degistirilebilir. Belirtiimis olan tim teknik 6zellikler

standart deg@erlerdir. Telsizinizin teknik 6zellikleri hakkinda daha fazla bilgi almak icin https://
www.motorolasolutions.com/en_xp/products/mototrbo-story/mototrbo-ion.html adresinden telsiz
modelinizin veri sayfasina bakin.
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Baglanti Ozellikleri

Tablo 14 :LTE Baglantisi

Parametre Deger

Desteklenen Bantlar Kuzey Amerika (NA): B2, B4, B5, B7, B12, B13, B14, B17, B30,
B48 (Ozel Bant)

Uluslararasi: 1, 2, 3, 4, 5, 7, 8, 20, 28, 38, 39, 40, 41

Uluslararasi igin UMTS1: 850 MHz, 900 MHz, 1700 MHz, 1900
MHz, 2100 MHz

Cihaz Sinifi 4

Sertifikalar NA: Verizon, AT&T, Bell Mobility

Uluslararasi: Kore igin TTA loT

Tablo 15 :-DMR (MOTOTRBO)

Parametre Deger

isletim Sistemleri Dijital ve Analog Standart

Cift Kapasiteli Dogrudan Mod

IP Saha Baglantisi

Capacity Plus Tek veya Coklu Saha

Capacity Max

Frekans Bantlar UHF (400 — 527 MHz)

1000 Kanala kadar

250 Bolgeye kadar

Tablo 16 :DMR Alicisi

Parametre Deger

Analog Hassasiyeti (12 dB 0,16 uv

SNR)

Dijital Hassasiyet (%5 BER) 0,14 uv
intermodiilasyon (TIA603D) 70 dB

Yan Kanal Segiciligi 60 dB (12,5 kHz kanal)
(TIABO3A)-1T 70 dB (25 kHz kanal ')
Yan Kanal Segiciligi 45 dB (12,5 kHz kanal)
(TIABO3D)-2T 70 dB (25 kHz kanal')
istenmeyen Yayin Bastirmasi 70 dB

(TIA603D)

T Amerika Birlesik Devletleri'nde (ABD) mevcut degildir.

24



Tablo 17 :DMR Vericisi

MNO006218A01-AB
Bolim 1 : Giris

Parametre Deger
RF Cikis Guci Yiksek: 4 W
Dislk: 1 W

4FSK Dijital Modulasyon

12,5 kHz Veri: 7K60F1D ve 7TK60FXD

12,5 kHz Ses: 7TK60F1E ve 7TK60FXE

12,5 kHz Ses ve Veri Kombinasyonu: 7K60F1W

Dijital Protokol

ETSI TS 102 361

iletilen/Yayilan Emisyonlar
(ETSI)

-36 dBm <1 GHz

-30 dBm > 1 GHz

Yan Kanal Gliclu

60 dB (12,5 kHz kanal)

70 dB (25 kHz kanal)

Frekans Kararliligi + 0,5 ppm

Tablo 18 :Wi-Fi Baglantisi

Parametre Deger
Desteklenen Standartlar 802.11a/b/g/n/ac
Frekans Araligi 2,4 GHz, 5 GHz

Guvenlik

WPA, WEP, WPA-2, WPA-3

Kapasite

20 SSID'ye kadar

Tablo 19 :Bluetooth Baglantisi

Parametre Deger
Sariim 5.0 + LE + BR/EDR
Aralik Sinif 1.5, <33 ft (10 m)

Es Zamanli Baglantilar

1 adet ses aksesuari ve 1 adet veri cihazi

Tablo 20 :GNSS ve Konum izleme Baglantisi

Parametre Deger
ilk Diizeltmeye Kadar Olan <50 sn
Zaman, Soguk Baslatma

ilk Dizeltmeye Kadar Olan <5sn

Zaman, Sicak Baslatma

Yatay Dogruluk

< 16,5 ft (< 5 m)

GNSS

Dahili GNSS (GPS/GLONASS/BEIDOU/GALILEO/AGPS)

ic Mekan Konumlandirma
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Pil Ozellikleri

Tablo 21 :Enerji

Parametre

Deger

Teknoloji

IMPRES 2 Akilli Pil

IMPRES 2 Akilli Pil Teknolojisi
Kapasitesi

Standart: 2820 mAh

Standart HazLoc: 2900 mAh

Yiksek Kapasiteli HazLoc: 4400 mAh

Tablo 22 :Fiziksel

Parametre

Deger

Standart Pil Takiliyken
Boyutlar (Y x G x D)

5,6ingx2,8in¢x 1,2 ing (143 mm x 70 mm x 29 mm)

Standart HazLoc Pil takiliyken
boyutlar (Y x G x D)

5,6 ingx2,8in¢x 1,5ing (143 mm x 70 mm x 38 mm)

Yuksek Kapasiteli Pil
Takihyken Boyutlar (Y x G x
D)

5,6 in¢x2,8in¢ x 1,6 in¢g (143 mm x 70 mm x 41 mm)

Standart Pil Takiliyken Agirlik

15 0z (414 gr)

Standart HazLoc Pil Takiliyken
Agirlik

15 0z (439 gr)

Yuksek Kapasiteli Pil Agirhig

17 0z (478 gr)

Tablo 23 :Dizenleyici Hiktumler

Parametre Deger
FCC Kimligi AZ489FT7133
IC Kimligi 109U-89FT7133

NOT:

(2

Yasal dizenleme yalnizca Kuzey Amerika i¢in gegerlidir.

MOTOTRBO lon (PMK502NEL) agsagdidaki gereksinimlere uygundur:
* 2014/53/AB (RED - Telsiz Ekipmanlari Direktifi)

» 011/65/AB (RoHS - Elektronik ve Elektrikli Ekipmanlarda Bazi Belirli Tehlikeli Maddelerin

Kisitlanmasi)

* 2012/19/AB (WEEE - Atik Elektrikli ve Elektronik Ekipmanlar Direktifi)
*  94/62/AT (Paketleme ve Paketleme Atiklari)
» Telsiz, uygulanabilir diizenleyici kosullara uygundur.
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1.4.1
Alici Teknik Ozellikleri

Tablo 24 :Alici Teknik Ozellikleri

MNO006218A01-AB
Bolim 1 : Giris

Parametre Deger

Frekans 400-527 MHz

Kanal Boslugu 12,5 kHz/20 kHz/25 kHz
Frekans Kararlihgi (-30°C — +60°C) + 0,5 ppm

Analog Hassasiyeti (12 dB SNR)

0,21 pV (0,16 pV tipik)

Dijital Hassasiyet (%5 BER)

0,18 pV (0,14 pV tipik)

intermodiilasyon (TIAG603C/D)

70 dB

Yan Kanal Segiciligi TIA603

* 12,5 kHz'de 60 dB
* 20 kHz/25 kHz'de 70 dB

Yan Kanal Segiciligi TIA603C/D

+ 12,5 kHz'de 45 dB
* 20 kHz/25 kHz'de 70 dB

istenmeyen Yayin Bastirmasi 70 dB
(TIA603C/D)
Nominal Ses 1w

Nominal Seste Ses Distorsiyonu

%5 (%1 tipik)

Ugultu ve Girulta

* 12,5 kHz'de -40 dB
» 20 kHz/25 kHz'de -45 dB

Sesli Yanit TIA603D
Temasl istenmeyen isaret Yayini -57 dBm
(TIAB03C/D)

1.4.2
Verici Teknik Ozellikleri
Tablo 25 :Verici Teknik Ozellikleri

Parametre Deger
Frekans 400-527 MHz
Kanal Boslugu 12,5 kHz/20 kHz/25 kHz
Frekans Kararlihgi (-30°C - +60°C) + 0,5 ppm
Gug Cikisi (DusUk Gug) 1w

Gulg Cikisi (Yuksek Gug) 4 W

Modulasyon Sinirlama

* 12,5 kHz'de 2,5 kHz
* 20 kHz'de 3,0 kHz
+ 25kHz'de 5,0 kHz
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Bolim 1 : Giris

Parametre

Deger

FM Ugultu ve Gurilti

+ 12,5 kHz'de -40 dB
+ 20/25 kHz'de -45 dB

Temasli/lsimal Yayin

+ -36dBm<1GHz
+ -30dBm>1GHz

Yan Kanal Guict (TIA603D)

* 12,5 kHz'de 60 dB
+ 25kHz'de 70 dB

Sesli Yanit

TIAG03D

Ses Distorsiyonu

%3

FM Modulasyonu

+ 12,5 kHz: 11KOF3E
* 25 kHz: 16KOF3E

4FSK Dijital Modulasyon

* 12,5 kHz Veri: 7TK60F1D ve 7K60FXD
* 12,5 kHz Ses: 7K60F1E ve 7TK60FXE

Dijital Ses Kodlayici Turu

AMBE+2™

Dijital Protokol

» ETSI-TS102361-1
+ ETSI-TS102361-2
+ ETSI-TS102361-3

1.4.3

Otomatik Guriultu Susturucu Frekanslari

Asagida telsiziniz icin otomatik gurlltl susturucu frekanslari verilmistir:

e 403,2 MHz + 10 kHz
* 408 MHz + 10 kHz

e 422,4 MHz £+ 10 kHz
e 432 MHz + 10 kHz

* 441,6 MHz + 10 kHz
* 456 MHz + 10 kHz

e 460,8 MHz + 10 kHz
* 480 MHz + 5 kHz

* 499,2 MHz £ 10 kHz
* 504 MHz + 10 kHz

* 518,4 MHz + 10 kHz
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Bolim 1 : Giris

1.4.4
LTE Teknik Ozellikleri
Tablo 26 :LTE Teknik Ozellikleri
Parametre Deger
RF Gig Cikisi B2 ve B4 haricindeki tim bantlar igin 24 dBm

B2 ve B4 igin 25 dBm
LTE Verici (Yer-Uydu) Frekans Araligi ve Bant LTE Bandi 1: 1920 - 1980 MHz
Genigligi Bant Genisligi: 5 MHz, 10 MHz, 15 MHz, 20

MHz

LTE Bandi 2: 1850 - 1910 MHz

Bant Genisligi: 1,4 MHz, 3 MHz, 5 MHz, 10
MHz, 15 MHz, 20 MHz

LTE Bandi 3: 1710 - 1785 MHz

Bant Genisligi: 1,4 MHz, 3 MHz, 5 MHz, 10
MHz, 15 MHz, 20 MHz

LTE Bandi 4: 1710 - 1755 MHz

Bant Genigligi: 1,4 MHz, 3 MHz, 5 MHz, 10
MHz, 15 MHz, 20 MHz

LTE Bandi 5: 824 - 849 MHz

Bant Genisligi: 1,4 MHz, 3 MHz, 5 MHz, 10
MHz

LTE Bandi 7: 2500 - 2570 MHz

Bant Genisligi: 5 MHz, 10 MHz, 15 MHz, 20
MHz

LTE Bandi 8: 880 - 915 MHz

Bant Genisligi: 1,4 MHz, 3 MHz, 5 MHz, 10
MHz

LTE Bandi 12: 699 - 716 MHz

Bant Genigligi: 1,4 MHz, 3 MHz, 5 MHz, 10
MHz

LTE Bandi 13: 777 - 787 MHz
Bant Genisligi: 5 MHz, 10 MHz

LTE Bandi 14: 788 - 798 MHz
Bant Genigligi: 5 MHz, 10 MHz

LTE Bandi 17: 704 - 716 MHz
Bant Genigligi: 5 MHz, 10 MHz

LTE Bandi 20: 832 - 862 MHz
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Bolim 1 : Giris

Parametre Deger
Bant Genisligi: 5 MHz, 10 MHz, 15 MHz, 20
MHz
LTE Bandi 28: 703 - 748 MHz
Bant Genigligi: 3 MHz, 5 MHz, 10 MHz, 15
MHz, 20 MHz
LTE Bandi 30: 2305 - 2315 MHz

Bant Genisligi: 5 MHz, 10 MHz

LTE Bandi 38

: 2570 - 2620 MHz

Bant Genigligi: 5 MHz, 10 MHz, 15 MHz, 20

MHz

LTE Bandi 39

: 1880 - 1920 MHz

Bant Genisligi: 5 MHz, 10 MHz, 15 MHz, 20

MHz

LTE Bandi 40

: 2300 - 2400 MHz

Bant Genigligi: 5 MHz, 10 MHz, 15 MHz, 20

MHz

LTE Bandi 41

: 2496 - 2690 MHz

Bant Genigligi: 56 MHz, 10 MHz, 15 MHz, 20

MHz

LTE Bandi 48

: 3550 - 3700 MHz

Bant Genigligi: 5 MHz, 10 MHz, 15 MHz, 20

MHz

LTE Alicisi (Uydu-Yer) Frekans Araligi

LTE Bandi 1:

2110 - 2170 MHz

LTE Bandi 2:

1930 - 1990 MHz

LTE Bandi 3:

1805 - 1880 MHz

LTE Bandi 4:

2110 - 2155 MHz

LTE Bandi 5:

869 - 894 MHz

LTE Bandi 7:

2620 - 2690 MHz

LTE Bandi 8:

925 - 960 MHz

LTE Bandi 12

1729 - 746 MHz

LTE Bandi 13

: 746 - 756 MHz

LTE Bandi 14

: 758 - 768 MHz

LTE Bandi 17

1734 - 746 MHz

LTE Bandi 20

1791 - 821 MHz

LTE Bandi 28

: 758 - 803 MHz

LTE Bandi 30

: 2350 - 2360 MHz

LTE Bandi 38

: 2570 - 2620 MHz
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Bolim 1 : Giris

Parametre Deger

LTE Bandi 39: 1880 - 1920 MHz
LTE Bandi 40: 2300 - 2400 MHz
LTE Bandi 41: 2496 - 2690 MHz
LTE Bandi 48: 3550 - 3700 MHz

Frekans Kararlihgi + 0,1 ppm

Emisyon Gostergesi LTE Bandi 1: 1M10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0OG7D

LTE Bandi 2: 1IM10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0OG7D

LTE Bandi 3: 1IM10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0OG7D

LTE Bandi 4: 1IM10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0OG7D

LTE Bandi 5: 1IM10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18M0OG7D

LTE Bandi 7: 1IM10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18MOG7D

LTE Bandi 8: 1IM10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,
18MOG7D

LTE Bandi 12: 1M10G7D, 1M08D7W,
2M67G7D, 2M68D7W, 4M48G7D, 4M47D7W,
8M94G7D, 8M95D7W, 13M5G7D, 13M5D7W,

18M0G7D

Maksimum Istenmeyen Emisyon -13 dBm

Modiilasyon Trleri QPSK, 16QAM

Modulasyon Teknolojisi SC-FDMA, TDMA

DC Voltaji ve Akim bilgileri 1 Ampere kadar 3,6 V Nihai RF amplifikator
asamalari

UE Kategorisi ve Veri Hizi 3GPP CAT4 ve 50 MHZz'e kadar yer-uydu

baglantisi
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Bolim 1 : Giris

Parametre Deger

Cihaz Sinifi 4

Sertifikalar NA: Verizon, AT&T®, Bell Mobility
Uluslararasi: Kore igin TTA loT

1.4.5

Askeri Standartlar

Tablo 27 :Askeri Standartlar (810C - 810E)

810C 810D 810E

Gegerli - " "
MIL-STD Yoéntemler Prosedrl Yoéntemler Prosedrl Yoéntemler Prosedrl

er er er
Dusuk 500.1 I 500.2 I/ 500.3 I/
Basing
Yuksek 501.1 Il 501.2 I/A1, 1I/A1 501.3 I/A1, 1I/A1
Sicaklik
Dusuk 502.1 I 502.2 I/C3, 1l/C1 502.3 I/C3, 1l/C1
Sicaklik
Sicaklik 503.1 I 503.2 I/A1, C3 503.3 I/A1, C3
Soku
Giines 505.1 Il 505.2 I/Sicak- 505.3 I/Sicak-
Radyasyo Kuru Kuru
nu
Yagmur 506.1 Il 506.2 Il 506.3 I
Nem 507.1 Il 507.2 [l/Sicak- 507.3 [l/Sicak-

Nemli Nemli
Tuz sisi 509.1 I 509.2 I 509.3 I
Toz 510.1 I 510.2 Il 510.3 I
Titresim 514.2 VIII/F, XI 514.3 1/10, 11/3 514.4 /10, 11/3
Sok 516.2 Il 516.3 [, IV 516.4 I, IV
Tablo 28 :Askeri Standartlar (810F - 810H)
810F 810G 810H

Gegerli - - -
MIL-STD Yontemler Proseddrl Yontemler Proseddrl Yontemler Proseddrl

er er er
Disuk 500.4 I/l 500.6 I/ 500.6 I/
Basing
Yiksek 501.4 I/Hot, 501.6 I/A1, 1I/A2 501.7 I/A1, 1I/A1
Sicakhk [I/Hot
Duslk 502.4 I/C3, ll/C1 502.6 I/C3, 1l/C1 502.7 I/C3, 1l/C1
Sicaklik
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810F 810G 810H
Gegerli - - "
MIL-STD Yoéntemler Prosedirl Yoéntemler Prosedrl Yoéntemler Prosedrl
er er er
Sicaklik 503.4 I 503.6 I/C 503.7 I/C
Soku
Gunes 505.4 I/Sicak- 505.6 I/A1 505.7 I/A1
Radyasyo Kuru
nu
Yagmur 506.4 I, 1l 506.6 I, 1 506.6 I, 1l
Nem 507.4 - 507.5 Il- 507.6 Il-
Agirlastinl Agirlastinl
mis mis
Tuz sisi 509.4 - 509.6 - 509.7 -
Toz 510.4 I, 510.6 I, 1 510.7 I,
Titresim 514.5 1124, 11/5 514.7 1124, 11/5 514.8
1.4.6
Cevresel

Tablo 29 :Ortamin Teknik Ozellikleri

Ortamin Teknik Ozellikleri

Calisma Sicakligi

-20°C ila +60°C (-4 ila +140°F)

Depolama Sicakligi

-40 ila +85°C (-40 ila +185°F)

Termal Sok

MIL-STD'ye gore

Nem

MIL-STD'ye gore

Elektrostatik Bosalma

IEC 61000-4-2 diizey 4

Toz ve Su Girisi

IEC 60529 - IP68, 2 saat boyunca 2 m (6,6 fit)

Tuz Sisi

%5 NaCl ve 35°C'de 8 saat boyunca, 16 saat
duragan
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Test Ekipmani ve Servis Yardimlari

Bu boéliumde, dnerilen test ekipmani ve servis yardimlari ile alan programlama ekipmani hakkinda
bilgiler listelenmistir. Bu bilgileri telsizlerin servis ve programlama iglemlerinde kullanabilirsiniz.

2.1

Onerilen Test Ekipmanlari

Asagidaki tabloda yer alan ekipman listesi, gereken standart test ekipmanlarinin gogunu igermektedir.

Tablo 30 :Test Ekipmani

Ekipman Ozellikler Ornek Uygulama
Servis ikame parca olarak Aeroflex 3920 Genis gapli sorun giderme
Monitoru kullanilabilir. (www.aeroflex.com) veya ve hizalama icin frekans/
esdegeri sapma 6l¢iim cihazi ve
sinyal jeneratoru.
Dijital RMS 100 pV - 300 V Fluke 179 (www.fluke.com) AC/DC voltaji ve akim
. 2 - . I . . ape .
Multimetre 5 Hz - 1 MHz veya esdegeri 9I99mler!. Ses gerilimi
Olcimleri.
10 MQ Empedans
RF Sinyal 100 MHz - 1 GHz Agilent N5181A Alici dlgumleri
Jeneratorii? (www.agilent.com), Ramsey
-130 dBm - +10 dBm RSG1000B
FM Modulasyonu: 0 (www.ramseyelectronics.com
kHz - 10 kHz ) veya esdegeri
Ses Frekansi: 100 Hz
- 10 kHz
Osiloskop? 2 Kanal Tektronix TBS1052C Dalga bigimi dlgimleri
50 MHz Bant genigligi (wwvv“.te_ktronlx.com) veya
esdegeri
5 mV/div - 20 V/div
Gug Olger %5 Dogruluk Bird 43 Thruline Watt Olger Verici gug¢ c¢ikisi dlgumleri
I 2 . _ .
ve Sensor 100 MHz - 500 MHz (www.bird vele_ctronlc.com)
veya esdegeri
50 W
RF 100 mV-3VRF Boonton 9240 RF dizeyi dlgimleri
Milivoltmetre 10 kHz - 1 GHz (W.bqonton.com) veya
esdegeri
Gig Kaynagr |0V -32V B&K Precision 9103 Besleme gerilimi
0A-20A (www“.bk_preC|S|on.com) veya
esdegeri

2 [kame parca olarak Servis Monitdrii kullanilabilir.
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2.2

Servis Yardimlari

Asagidaki tabloda telsiz kullanimi igin énerilen servis yardimlari listelenmektedir.

MNO006218A01-AB

Bolim 2 : Test Ekipmani ve Servis Yardimlari

Tamami Motorola Solutions'tan elde edilebilen bu 6delerin gcogu standart atdlye ekipmani geleridir ve
ayni performansi gdsterebilecek esdeger bir 8de, listelenen 6denin yerini alabilir.

Tablo 31 :Servis Yardimlari Parca Numarasi ve Parca Aciklamasi

Motorola Aciklama Uygulama

Solutions

Parca No.

PMKN4230_ UL Veri Kablosu Telsizi, programlama veya veri
aktarimi i¢in bir USB portuna baglar.

DIKKAT:
Kabloyu tehlikeli
ortamlarda kullanmayin.

PMKN4231_ Portatif Programlama, Test ve Telsizi, programlama, test ve

Hizalama Kablosu hizalama i¢in bir USB baglant
noktasina baglar.

PMKN4265 Veri Kablosu Telsizi; programlama, veri aktarimi,
uygulama yUkleme ve hata ayiklama
islemleri igin bir USB portuna baglar.

DIKKAT:
Kabloyu tehlikeli
ortamlarda kullanmayin.

TLOO0140A01 Pil Devre Disi Birakma Cihazi Pil devre digI birakma cihazi
kablosuyla telsize baglanir.

PMLN6154 RF Adaptori Telsizin anten portunu, test
ekipmaninin SMA kablosuna goére
ayarlar.

PMLN6422 RF Kablosu RF ile ilgili 6lgimlerin
gercgeklestiriimesinde kullanilir.

TLOO0138A01 Govde ve Digme Acma Aleti Govdenin telsiz mahfazasindan
cikariimasini saglar.

TLO00154A02 RF Adaptdr Tutucusu RF konektéruni telsize bagh tutar.

NLN9839 Vakum Pompasi Kiti Servis gorevlisinin sizinti testi
yapmasini saglar.

NTN4265 Basing Pompasi Kiti Servis gorevlisinin sizintilarin yerini
belirlemesini saglar.

TLOO0149A01 Aralayici Vida Ucu Aralayici vida igin 6zel olarak
tasarlanmis vida ucu.

TLOO0152A01 Vakum Adaptori ve Arka Mikrofon Vakum hortumunu telsize baglar

Membrani Hizalama Parcasi
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Programlama, Test ve Hizalama Kablosu
Sekil 1 : Programlama, Test ve Hizalama Kablosu (PMKN4230_)
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Sekil 2 :

Programlama, Test ve Hizalama Kablosu (PMKN4231_)

@ mororoza

47
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Sekil 3 : Yan Konektoér Pim Diizeni

®

o

Tablo 32 :Yan Konektor Pim Yapilandirmasi

L

BAGLANTI
P1 P2 P3
Pim Pim Pim islev
TOPRAK
13 VCC
VERI+
VERI-

16 4 5 TOPRAK
1veb 1M HARICi HOPARLOR+
2ve7 12 HARICi HOPARLOR-

20 1 HARICI PTT

17 8 HARICi MIKROFON+

16 9 HARICi MiIKROFON-
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Alici-Verici Performans Testi

Bu telsizler yuksek dogruluga sahip laboratuvarlarda kullanilan kaliteli test ekipmanlarinin
kullaniimasiyla Uretim suregleri boyunca basili teknik 6zellikleri kargilar.

Onerilen saha servis ekipmaninin dogrulugu, birkag istisna disinda tretim ekipmaninin dogruluguna
yakindir. Bu dog@rulugun, Uretici tarafindan dnerilen kalibrasyon cizelgesiyle uyumlu tutulmasi gerekir.

3.1
Kurulum

Besleme gerilimi 7,5 VDC gli¢ kaynagi kullanilarak saglanir. Hizalama proseddrleri igin gerekli
ekipman, Telsiz Akordu Ayarlari bélimunde gdsterildigi gibi baglanir.

UYARI:
Telsize gerilim beslemesi yapmak icin Motorola Solutions onayli pil devre disi birakma cihazi
disinda tel, baglanti masasi ve sonda gibi herhangi bir konektér tlrt kullanmayin.

Baslangi¢ ekipmani kontrol ayarlari asagidaki tabloda gosterildigi sekilde olmalidir:

Tablo 33 :Baslangi¢ Ekipmani Kontrol Ayarlari

Servis Monitori Giug¢ Kaynagi Test Seti

izleme Modu: Gii¢ Monitorii

Gerilimi: 7,5 Vdc

Hoparlor seti: A

RF Zayiflatici: -70 DC agik/beklemede: Hoparlér/ylk:
Beklemede Hoparlor
AM, CW, FM: FM Volt Arahgi: 10 V PTT: KAPALI

Osiloskop Kaynagi: Mod Akim: 2,5 A
Osiloskop Yatay: 10 ms/Div
Osiloskop Dikey: 2,5 kHz/Div
Osiloskop Tetikleyici: Otomatik
Monitér Goruntusu: Yuksek
Monitér Bant Genisligi: Dar
Monitér Susturucu: Orta ayar

Monitér Ses Dlizeyi: 1/4 ayari

DMR Telsiz Verici ve Alici Testini asagidaki sekilde belirtildigi sekilde ayarlayin:
1 Programlama kablosunu telsize ve bilgisayara baglayin.

2 Turuncu RF tapasini ¢ikarin.

3 RF anten adapt6rini telsizin 50 Q RF Giris/Cikis portuna baglayin.

4

RF kablosunu kullanarak RF anten adaptoriiniin diger ucunu Telsiz Test Seti 3920'nin V/A baglanti
noktasina sekilde gdsterildigi gibi baglayin.
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Sekil 4 : DMR Telsiz Verici ve Alici Test Ayari

] Anten Girisi / Gikis1

V/A Portu

\Y

<
Programlama
Kablosu

Modile RF
Test Sinyali / Tx
module RF Sinyali

Pil Devre Disi Birakma Cihazi

Gug¢ Kaynagi

Onarim Test istasyonu

Kurulum i¢in asagidaki test istasyonlari gereklidir. Test istasyonlari, telsiz servisi islemi ardindan temel
telsiz iglevlerine yonelik testler gerceklestirmek icin gereklidir.

+ Kamera Test Istasyonu

+ Ses Test istasyonu (ATS)
+ Isima Test istasyonu

+ Sizinti Test istasyonu

E/ NOT:

Belirli gerekli onarim test istasyonlari nedeniyle telsizler yalnizca Motorola Solutions personeli
tarafindan onarilabilir.

3.2
Telsiz Test Modu

3.2.1
Telsiz Test Moduna Girig

Prosediir:
1 Telsizi agin.
2 Otomatik Test tamamlandiktan sonra 10 saniye i¢inde, Yan Diigme 2'ye art arda bes kez basin.

Telsiz bip sesi ¢ikarir ve Ust ekranda ¢esitli surim numaralariyla ilgili ayrintilar ve aboneye 6zgu bilgiler
gOrunur. Ekranlar asagidaki tabloda agiklanmaktadir:

Tablo 34 :On Panele Erisim Test Modu Ekranlari

Ekran Adi Aciklama Gorilinme
Sikhgi
Servis Modu Harf dizisi telsizin test moduna girdigini belirtir. Her Zaman
Sunucu SUrimu Sunucu Urin yazilimi strimu. Her Zaman
DSP Sarima DSP Grtn yazilimi sarama. Her Zaman
Model Numarasi Codeplug'da programlandigdi sekilde, telsizin model Her Zaman
numarasi.

40



MNO006218A01-AB
Bolum 3 : Alici-Verici Performans Testi

Ekran Adi Aciklama Gorlinme
Sikhgi
MSN Codeplug'da programlandigi sekilde, telsizin seri Her Zaman
numarasi.
FLASHCODE Codeplug programinda programlandigi sekliyle FLASH Her Zaman
kodlart.
RF Bandi Telsiz bandi. Her Zaman

NOT:

I:;/ Telsiz, bir sonraki bilgi ekranina ge¢gmeden 6nce her ekranda 2 saniye bekler. Bilgiler bir satira
sigmazsa telsiz 1 saniye sonra otomatik olarak karakterleri kaydirarak goruntiler. Son ekranda
RF Test Modu goéruntulenir.

Onyiikleme islemi tamamlandiginda telsiz On Ekran Test Moduna girer. On ekran asagidaki
secenekleri gosterir:

* RGB Testi

» Dokunmatik Ekran Testi

* Fabrika Ayarlarina Sifirla

* Giivenli Modda Yeniden Baslat

3.2.2
RF Test Modu

Codeplug yapilandirmasina gore telsizin mikro denetleyicisi; RF kanal segimini, verici tusuna
basiimasini ve alicinin susturulmasini kontrol eder.

Test, hizalama veya onarim sirasinda telsizi Test Modu veya kablosuz testi yoluyla normal ortamdan
cikarin.

3.2.2.1
RF Kanali Segimlerinin Test Edilmesi

RF Test Modunda, ekrandaki ilk satirda RE Testi, ilk satirin en saginda ise gl¢ seviyesi simgesi
gorindr. Ikinci satirda test ortami, kanal numarasi ve kanal arali§i gérinr.

On kosullar:

E/ NOT:
Varsayilan test ortami CSQ'dur.
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Prosediir:

1 Yan Diigme 2'ye kisa basildiginda test ortami degisir (CSQ—TPL—DIG—-USQ—CSQ).
CSQ'ya gegildiginde telsiz bir kez, TPL'ye gegcildiginde iki kez, DIG'ye gegcildiginde Ug kez ve
USQ'ya gecildiginde dort kez bip sesi gikarir.

NOT:
E/ DIG dijital moddur; diger test ortamlari ise Test Ortamlari iginde agiklandigi gibi analog
modlardir.

Tablo 35 :Test Ortamlari

Bip Agiklama islev

Sayisi

1 Taslyici RX: tasiyici algilandiysa susturucu yok
Susturucu (CSQ) TX: mikrofon sesi

2 Ton Ozel Hatti RX: tasiyici ve ton algilandiysa susturucu yok
(TPL) TX: mikrofon sesi + ton

3 Dijital Mod (DIG) RX: tasiyici algilandiysa susturucu yok

TX: mikrofon sesi

4 Susturucu yok RX: surekli susturucu yok

(USQ)

TX: mikrofon sesi

2 Yan Dugme 1'e her kisa basildiginda, kanal aralid1 25 kHz, 12,5 kHz ve 20 kHz arasinda
degistirilir.
20 kHZz'e ayarlandiginda telsiz bir kez, 25 kHz'e ayarlandiginda iki kez ve 12,5 kHz'e
ayarlandiginda Ug¢ kez bip sesi ¢ikarir.

3 Kanal Topuzu'nu déndurerek, test kanalini 1 ile 16 arasinda degistirin.
Test kanali agiklamalari igin bkz. Test Frekanslari.
Telsiz her konumda bip sesi ¢ikarir.

Tablo 36 :Test Frekanslari

Kanal Segici Test Frekans

Anahtar Konumu Kanali

1 DlasUk Gug TX#1 veya 400,15
#9

9 Yiksek Glg RX#1 veya 400,15
#9

2 Dusuk Gug TX#2 veya 423,25
#10

10 Yiksek Gug RX#2 veya 423,25
#10

3 Dusuk Gug TX#3 veya 444,35
#11

11 Yiksek Gig RX#3 veya 444 .35
#11
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Kanal Segici Test Frekans

Anahtar Konumu Kanali

4 Disuk Gug TX#4 veya 465,45
#12

12 Yiksek Glg RX#4 veya 465,45
#12

5 Dusuk Gug TX#5 veya 485,55
#13

13 Yiksek Glg RX#5 veya 485,55
#13

6 Dusuk Gug TX#6 veya 506,65
#14

14 Yuksek Gig RX#6 veya 506,65
#14

7 Dusuk Gug TX#7 veya 526,75
#15

15 Yiksek Gug RX#7 veya 526,75
#15

8 Dlsuk Gug TX#8 veya 527,00
#16

16 Yiksek Gug RX#8 veya 527,00
#16

Tablo 37 :Verici Performans Kontrolleri

MNO006218A01-AB
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izleme: DVM: AC Volt

Test ayarinda 0,025
Vrms i¢in 1 kHz Kip
Cikis duzeyini, AC/DC

Test Adi Haberlesme Telsiz Test Seti Yorumlar
Analizori
Referans Mod: PWR MON Test Modu, Sirekli yayin igin Frekans hatasi:
Frekans Doérdincu kanal test Test Kanali 4 PTT (performans UHF i¢in 201 Hz
frekansi tasiyici kontrol(
izleme: Frekans hatasi | SUSturucu sirasinda)
RF Giris/Cikista giris
RF Gucu Yukaridaki gibi Yukaridaki Yukaridaki gibi Dusuk Gig:
gibi 0,8-1,4 W
Yiksek Gig:
4,0-48W
Ses Mod: PWR MON Yukaridaki Yukaridaki gibi, Sapma: = 4,0 kHz
Modulasyon Doérdincu kanal testi gibi Olcer seciciyi ancak < 5,0 kHz (25
u frekansi -70'e dik, RF mikrofon olarak kHz Knl Bsl).
Giris/Cikisinda girig ayarlayin
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Test Adi Haberlesme Telsiz Test Seti Yorumlar
Analizoru
test ayar jakinda 80
mVrms'i ayarlayin
Dahili Ses Mod: PWR MON Test Modu, Modilasyon Telsizi agmak igin
Modyiilasyon Dérdincu kanal testi Test Kanali 4, girisini kaldirma PTT digmesine
u frekansi -70'e dik, RF antende basin. Telsiz
Giris/Cikiginda giris tasiyici mikrofonuna yiiksek
susturucu sesle "four" (dort)
cikisl deyin. Olgiim
sapmasi: 24,0 kHz
ancak < 5,0 kHz (25
kHz Knl Bsl)
TPL Yukaridaki gibi Test Modu, Yukaridaki gibi Sapma: 2500 Hz
Modiilasyon Doérdinci kanal test Test Kanali ancak <1000 Hz (25
u frekansi 4TPL kHz Knl Bsl).
BW - dar
RF Gulcu DMR modu. Yuva 1 Test Modu, Ayarlayiciyi TTR Etkinlestirmesi
Glcu ve Yuva 2 Gicl Dijital Mod, kullanarak gerekir ve IFR,
moduilasyon moduilasyon yaklasik 1,5 V sinyal
olmadan olmadan telsiz seviyesiyle tetikleyici
iletim tusuna basin moduna ayarlanir.
FSK Hatasi DMR Modu. FSK Test Modu, Ayarlayiciyi %5'i Asmaz
Hatasi Dijital Mod, kullanarak O513
0153 test test diizeni
dizeniyle modilasyonu ile
iletim telsiz tusuna
basin
Blyuklik DMR Modu. Buyuklik Yukaridaki Yukaridaki gibi %1'i Asmaz
Hatasi hatasi gibi
Sembol DMR Modu. Sembol Yukaridaki Yukaridaki gibi Sembol Sapmasi,
Sapmasi Sapmasi gibi 648 Hz £%10
ve 1944 Hz
%10 arahgdi iginde
olmalidir
Verici BER DMR Modu Yukaridaki Yukaridaki gibi Verici BER %0
gibi olmalidir
Tablo 38 :Alici Performans Kontrolleri
Test Adi Haberlesme Analizori Telsiz Test Seti Yorumlar
Referans Mod: PWR MON Test Modu, Sarekli yayin i¢in Frekans hatasi:
Frekans Dordunc3u kanal test Test Kanali 4, PTT (p?rformans UHF igin 201 Hz
frekansi antende kontroli
izleme: Frekans hatasi tagiyici sirasinda).
susturucu
RF Giris/Cikista girig cikist.
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Test Adi Haberlesme Analizorii Telsiz Test Seti Yorumlar
Nominal Mod: GEN Test Modu, PTT'yi KAPALI Ses kontrolini
Ses Cikis duzeyi: 1,0 mV RF | Test Kanal 6 durumunda (orta), |2,83 Vrms olarak

Altinci kanal test tasiyici Olcer seciciyi ayarlayin

frekansi susturucu Ses PA olarak

ayarlayin

Mod: 3 kHz sapmada 1

kHz ton

izleme: DVM: AC Volt

Distorsiyon Yukaridaki gibi, Yukaridaki Yukaridaki gibi Distorsiyon <%3
distorsiyon harig gibi

Hassasiyet Yukaridaki gibi SNR Yukaridaki PTT'yi KAPALI RF girisi:

(SNR) harig, 12 dB SNR igin gibi durumuna (orta) <023

. 23 pvV
RF dizeyini disurin. ayarlayin

Ses RF dizeyi 1 mV RF Yukaridaki PTT'yi KAPALI Ses kontrolliini

Susturucu olarak ayarlanmig gibi durumuna (orta), 2,83 Vrms olarak

Esigi Olcer segiciyi ayarlayin

(yalnizca Ses PA olarak,

standart hoparlor/yiik

sisteme ayarini hoparloér

sahip olarak ayarlayin

:glsstilgirllrgesi Yukaridaki gibi, Test Yukaridaki gibi Susturmanin

. frekansin standart bir Modu'ndan birakilmasi <0,25
gerekir) sisteme degistiriimesi ¢ikin; standart puV'de gergeklesir.
hari¢c. RF szgyini bir §istem Tercih edilen SNR =
sifirdan telsizin segin. 9-10 dB
susturma yapmadigi
dizeye kadar ylkseltin.

Alici BER IFR DMR modu. 1031 Test Modu, Ayarlayiciyi %5 BER icin RF
test dlizeniyle sinyal Dijital Mod, kullanarak BER'i duzeyi < 0,35 pv
jeneratora. 1031 test okuyun. %5 BER olmaldir

dizeni alir elde etmek igin
RF seviyesini
ayarlayin

Alici IFR DMR Modu. 1031 Test Modu, RF seviyesi Vrms = 2,83V

Nominal test duzeniyle sinyal Dijital Mod, =-47 dBm. oluncaya kadar sesi

Sesi jeneratori 1031 test Ses analizcisini ayarlayin

dizeni alir Vrms'i okur
sekilde ayarlayin.
Nominal ses
almak igin sesi
ayarlayin
Alicl Ses IFR DMR Modu. 1031 Yukaridaki Yukaridaki gibi. %5'i asmaz
Distorsiyonu | test duzeniyle sinyal gibi Ardindan ses

jeneratori

analizcisini
distorsiyonu
Olcecek sekilde
ayarlayin
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3.23
Ust Ekran Titresim Test Modu

Prosediir:
1 Titresim testine erismek icin Yan Diigme 1 6gesini basili tutun.

Siyah ekran gorintilenir. Dizgln sekilde ¢calismasi igin ekran siyah kalir.
IZ/ NOT:
Herhangi bir titresim olursa onarim igin telsizi bir servis deposuna goénderin.
2 | CD Ekran test moduna ge¢mek igin Yan Diigme 1 6gesini iki saniye boyunca basil tutun.

3.2.4
Ust Ekran Test Modu

Prosediir:
1 15 test donglsinde gezinmek i¢in herhangi bir digmeye basin.
2 Ust ekrani inceleyerek 6lii piksel olmadigindan emin olun.

Tablo 39 :Ust Ekran Test Modu

Test Dongusii

Doéngu 1 - Yatay

Déngu 2 - Yatay

Doéngl 3 - Yatay

Doéngl 4 - Yatay

Déngu 5 - Yatay

Doéngu 6 - Yatay

Doéngu 7 - Yatay

3
=
)
I I I I I ‘ ‘ ‘ |

Doéngul 8 - Yatay
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Test Dongilisu

Piksel

Doéngl 9 - Yatay

Déngii 10 - Dikey

Dongu 11 - Dikey

Déngii 12 - Dikey

Dongu 13 - Dikey

Doéngl 14 - Dikey

Déngii 15 - Dikey

3.2.5
LED Test Modu

Prosediir:

1 Ekran Test Modundan sonra Yan Diigme 1'i basil tutun.

Telsiz bir kere bip sesi ¢ikarir ve ekranda LED Test Modu bilgisi goéruntilenir.

2 Herhangi bir digmeye/tusa basin.

Kirmizi LED yanar ve telsizde Kirmizi1 LED Acaik bilgisi gérantilenir.

3 Herhangi bir digmeye/tusa basin.

Kirmizi LED soéner. Yesil LED yanar ve telsizde Yesil LED Acik bilgisi gérintilenir.

3.2.6

Ekran Aydinlatmasi Test Modu

Prosediir:

LED Test Modundan sonra Yan Diigme 1'i basili tutun.

Telsiz bir kere bip sesi ¢ikarir ve ekranda Ekxran Aydinlatmasi Test Modu bilgisi

goruntulenir.

Telsizde hem LCD hem de tus takimi arka aydinlatmasi yanar.
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3.2.7

Pil Kontrol Test Modu

Prosediir:

Ekran Aydinlatmasi Test Modundan sonra Yan Diigme 1'i basili tutun.

Telsiz bir kere bip sesi ¢ikarir ve ekranda bir an i¢in Btrya Kntrl Test Modu bilgisi géruntulenir.

Telsiz, pil tipini ve pil kapasitesini gOsterir.

3.2.8

Dugme Test Modu

Prosediir:

48

1 Pil Kontrol Test Modundan sonra Yan Diigme 1'i basil tutun.

II/; NOT:
Herhangi bir tusa basildiginda, testte siradaki adima gegilir.

2 Asagidaki eylemleri gerceklestirin:

islem

Sonug¢

Yan Diigme 1'i basili tutun.

Telsiz ekraninda Diigme Testi (1. satir)
mesaji goéranar.

Telsiz bir kere bip sesi ¢ikarir.

Ses Diizeyi Topuzu'nu dondurdn.

2/1 ile 2/255 arasinda bir de@er i¢eren bir
mesaj gorunur.

Telsiz her konumda bip sesi ¢ikarir.

Kanal Topuzu'nu saat yéninde dénduarun.

4/1 mesaji gérundr.

Telsiz her konumda bip sesi ¢ikarir.

Kanal Topuzu'nu saat yoéninun tersine
dondurdn.

4 /-1 mesajl gérindr.

Telsiz her konumda bip sesi ¢ikarir.

Yan Diigme 1'e basin.

96/1 mesaji goranur.

Telsiz bip sesi ¢ikarir.

Dugmeyi birakin.

96/0 mesaji gorundr.

Telsiz bip sesi ¢ikarir.

Yan Diigme 2'ye basin.

97/1 mesaji gorundr.

Telsiz bip sesi ¢ikarir.

Dugmeyi birakin.

97/0 mesaji gorunur.

Telsiz bip sesi ¢ikarir.

Yan Diigme 3'e basin.

98/1 mesaji gorundr.

Telsiz bip sesi ¢ikarir.

Dugmeyi birakin.

98/0 mesaji gorundr.

Telsiz bip sesi ¢ikarir.
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islem

Sonug

PTT digmesine basin.

1/1 mesaji gorindr.

Telsiz bip sesi ¢ikarir.

Digmeyi birakin.

1/0 mesaji gérundr.

Telsiz bip sesi ¢gikarir.

Ust diigmeye basin.

148/1 mesaji gorundar.

Telsiz bip sesi ¢ikarir.

Dugmeyi birakin.

148/0 mesaji gorundar.

Telsiz bip sesi ¢ikarir.

3.2.9

RGB Testi Gergeklestirme (On Ekran)

Prosediir:

1 On Ekran Test Modu (izerinde, RGB Testi—>BASLAT 6gelerine dokunun.

Telsiz ekraniniz beyaza doner.

2 Arka arkaya sola kaydirin.

Tum ekran renklerinin ve desenlerinin gérinttlendiginden emin olun.

Her kaydirma isleminden sonra telsiz ekraninda asagidaki sonug gérinttlenir:

0 N O g A WON -

9 Yesil ekran goéruntulenir.
10 Mavi ekran goérintuilenir.

Siyah ekran gérintulenir.

Beyaz kenarlikl siyah ekran goruntulenir.
Siyah kenarlikli beyaz ekran gorintilenir.
Siyahin tonlarinda ekran gérintilenir.
Parazit deseni gortntulenir.

Daha agik tonlu parazit deseni gortntilenir.

Kirmizi ekran géruntulenir.

Beyaz yatay cubuklarla birlikte siyah ekran gdéruntilenir.

11 RGB testi tamamlandi ekrani géruntilenir.

3 Bitti 6gesine dokunun.

3.2.10

Dokunmatik Ekran Testi Gerceklestirme

Prosediir:

1 On Ekran Test Modu (izerinde, Dokunmatik Ekran Testi-BASLAT &gelerine dokunun.

2 Z harfini sol Ust kdseden sag alt kdseye dogru tek bir hareketle izleyin.

Telsiziniz su uyarilari gosterir:
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» Telsizinizin ekraninda arizali hiicre yoksa takip edilen ¢izgi surekli tek bir satirda gdruntulenir.

+ Telsizinizin ekraninda arizali hlicreler varsa takip edilen ¢izgi arizal hucrelerin bulundugu
yerde kirilr.

3 Ekrana dokunun ve sola kaydirin.
4 Bitti 6gesine dokunun.

izleyen kosullar:
Telsiz ekraninda arizal hiicreler varsa radyo 6n ekranini degistirin veya servis bakimini yapin.

3.3

Kamera Testi Yonergeleri

Bu bdlimde, mevcut tim Kamera test ydontemlerine genel bir bakis sunulmaktadir. Bu, diyagram
kurulumu ve gorsel test referanslari olarak gekilen gergek fotograflarla desteklenmistir. Optimum

performans saglayan tam tanilama ve onarim igin musterilerin telsizlerini Motorola Solutions'a
gondermeleri dnerilir.

Test 3 ve 4 icin servis merkezlerinin, tedarikgiden listelenen sekilde SFR ¢izelgesi satin almasi gerekir.
Sekil 5 : SFR Cizelgesi

FOC FOCUS_SFR_ SER
CUus_SFR FOCUS £

FOC FOCUS SFR_ SFR
FOCUS SFR FOCUS_SFR

Ltatal L 4 3 TiE TER
FOCUS SFR_ FOCUS_SFR_

FOCUS g FOCUS_SFR
FOCUS SFR. FOCUS

FOCUS FOCUS_SFR_ FOCUS SFR
FOCUS SFR_ FOCUS

FOCUS_SFR_ DL FOCUS_SFR
FOCUS SFR FOCUS SFR_

FOCUS _SFR_ FOCUS_SFR_ FOCUS S5FR
FOCUS SFR_ FOCUS SFR.
FOCUS_SFR_ FOCUS_SFR_ FOCUS SER
FOCUS SFR_ FOCUS SFR_

oo FOCUS SFR_ ey
FOCUS SFR FOCUIS SFR_

FoC FOCUS SFR SFR

CUFS_SFR FOCUS 5 ﬂ
{Focu BEEE OCUS SFR

Tablo 40 :SFR Cizelgesi Ayrintilari

Tiirler Ayrintilar

Aciklama Motorola Solutions 60 cm Odak Cizelgesi (38,4 cm x 30 cm) Siir.
22

Cizelge Surimd 1060.22

Boyut 38,4 cm x 30 cm

Renkler 1/0, siyah

Kagit turd 100# Mat Metin

Gorsel Duragan dosya

Kaplama Beyaz kdpuk ¢ekirdege monte edilmig

Ambalajlama Karton
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Tiirler Ayrintilar

Tedarikgi Graphic Partners Inc.

Adres 4300 IL Route 173 Zion, IL 60099-4089.
Telefon +1 847-872-9445

Faks +1 847-746-7651

Uzun mesafe

+1 800-805-1610

E-posta

info@graphocpartners.com

3.3.1

Canli Goruntuleme Testi Gergeklestirme

Prosediir:

1 Kamera uygulamasini agin ve canli gériinimu 6znel olarak kontrol edin.

NOT:

E/ Otomatik odak gercgeklestikten sonra canli goriintileme ekranindaki gérinti net
olmahdir. Goriintiiniin renkleri dogru bir sekilde yeniden olusturulmali ve goriintide
herhangi bir solukluk belirtisi veya belirgin bir anormallik gérilmemelidir.

2 Once yakin sonra uzak bir nesneyi odaklayarak otomatik odaklama mekanizmasinin diizgiin
calisip calismadigini kontrol edin.

3 Uygulamada flas i1s1gini etkinlestirin ve resim ¢ekerken flas 1siginin galistigindan emin olun.

3.3.2

Leke Testi Gergeklestirme

Prosediir:

1 Beyaz bir kagidi veya gri gizelgeyi (mevcutsa), Aydinlatma Kurulumu béliminde agiklandigi gibi
aydinlatilan diiz dikey bir ylzeye yerlestirin. Beyaz kagit veya gri gizelge temiz (gorinir koyu
lekesiz) ve golgesiz olmalidir.

Tablo 42 :Aydinlatma Kurulumu

Yontemler

Aciklama

Tercih Edilen Yontem

Bir aydinlik 6lger kullanarak aydinhk siddetini dlgun. Cizelge
ylzeyinde Olgllen aydinlik siddeti 200—1000 lux araliginda
olmalidir.
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Yontemler Aciklama

Sekil 6 : Parlakhgi Olgmek igin Aydinlik Olgerin Dogru
Yerlegimi

Kabul Edilebilir Yéntem Parlaklik seviyesinin dl¢ilemedigi durumlarda 6lgiim
kurulumu gerceklestiriimelidir.

Sekil 7 : Yakin Alan Otomatik Odaklama Testi igin
Kurulum Kilavuzu

Isik kaynag, esit aydinlatma saglamak igin
diz bir gizgide gizelgeyle hizalanmalidir.
Isik kaynagi ile gizelge arasindaki mesafe,
0,91 m degerinden fazla olmamalidir.

Onerilen 11k kaynag), ofis aydinlatmasi igin
kullanilan floresan lambadir (D65 veya soguk
beyaz isik, 4 x 18 W veya Uzeri)

A

| Yaklasik 1,83-2,13 m

Beyaz kagit —»
Kamera gizelgeye bakacak
sekilde sabitlenmis telsiz

A
. 4 / Telsizin oturdugu

Kamera ile gizelge ylzey sert, diiz ve
arasindaki mesafe: / yatay olmalidir
10-20 cm

2 Bir kelepge kullanarak telsizi sabitleyin. Telsiz muhafazasinda hasar veya ¢izikleri 6nlemek igin
kelepge ve telsiz arasinda kauguk ped veya bagka uygun yumusak malzeme kullanin.

3 Kelepgeli telsizi, test gizelgesine 10 - 20 cm uzaklikta dik bir sekilde duracak sekilde
konumlandirin. Beyaz kagidin yalnizca kamera canli gérinimunde gosterildiginden emin olun.

Deklangére sikica basin ve gorunti ¢ekimi sirasinda telsizi sallamaktan kaginin.

5 Toplamda Ug grup goérintl elde etmek icin adim 4 islemini iki kez tekrarlayin.
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6 Gorsel inceleme igin gektiginiz géruntileri indirin.
indirilen géruntiler asagidakiler icin gorsel olarak kontrol edilmelidir:

Tablo 43 :Gériintli Ornekleri

Ornek Goriintiiler

lyi goriint

Yabanci maddeden
kaynaklanan ariza
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Ornek Goriintiiler

Vinyet efekti

Lekeden kaynaklanmis
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3.3.3
Yakin Alan Otomatik Odaklama Testi Gergeklestirme

Prosediir:

1 SFR gizelgesini, Aydinlatma Kurulumu béliminde agiklandigi gibi aydinlatilan duz dikey bir
yuzeye yerlestirin. Cizelge lizerinde gblge olmamalidir.

Tablo 44 :Aydinlatma Kurulumu

Yontem Aciklama

Tercih Edilen Yontem Bir aydinlik 6lger kullanarak aydinhk siddetini dlgtin. Cizelge
yuzeyinde Slgiilen aydinlik siddeti 200-1000 lux araliginda
olmalidir.

Sekil 8 : Parlakhgi Olgmek igin Aydinlik Olgerin Dogru
Yerlesimi.

Kabul Edilebilir Yontem Parlaklik seviyesinin dlgilemedigi durumlarda 6lgiim
kurulumu gerceklestiriimelidir.
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Yontem Aciklama

Sekil 9 : Leke Testi Kurulum Kilavuzu

Isik kaynagl, esit aydinlatma saglamak igin
diz bir gizgide gizelgeyle hizalanmalidir.
Isik kaynagi ile gizelge arasindaki mesafe,
0,91 m degerinden fazla olmamalidir.

Onerilen 1g1k kaynag|, ofis aydinlatmasi icin
kullanilan floresan lambadir (D65 veya soguk
beyaz 1sik, 4 x 18 W veya lizeri)

| A
/TN
| Yaklasik 1,83-2,13 m

Test cizelgesi —»
Kamera gizelgeye bakacak

Cizelgenin sekilde sabitlenmis telsiz

merkezi, v /

kameranin | = = = = —- — — — Telsizin oturdugu
merkezine Kamera ile gizelge ylzey sert, dliz ve
karsilik arasindaki mesafe: / yatay olmalidir
gelmelidir 10 cm

2 Bir kelepce kullanarak telsizi sabitleyin. Telsiz muhafazasinda hasar veya gizikleri dnlemek igin
kelepge ve telsiz arasinda kauguk ped veya baska uygun yumusak malzeme kullanin.

3 Kelepgeli telsizi test ¢gizelgesine 10 cm uzaklikta dik bir sekilde duracak sekilde konumlandirin.
Canli géruntileme modunda gizelgenin merkezinin LCD ekrandaki merkeze hizalandigindan
emin olun.

4 Deklansdre sikica basin ve gorinti ¢ekimi sirasinda telsizi sallamaktan kaginin.
Sekil 10 : Yakin Alan Otomatik Odaklama Testi Goriintiisi
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5 Toplamda Ug¢ grup gorintl elde etmek icin adim 4 islemini iki kez tekrarlayin.

Gorsel inceleme igin ¢ektiginiz goruntuleri indirin. Cekilen G¢ gorintl arasindan en iyi netlige
sahip goérintlyl segin.

7 Vurgulanan alanda goruntiyi %100 yakinlastirin.
Sekil 11 : Yakinlastirilacak Alani Gosteren Goriintii

indirilen gériintiiler asagidakiler icin gérsel olarak kontrol ediimelidir:

NOT:
E/ Goruntiler %100 dlgeginde gorintilendiginde ciddi dizeyde bulanik gériinmemelidir.

Daha blylik ve daha net bir resim goériintilemek igin gortntileri saat yoninin tersine 90°
dondurin.

Tablo 45 :Gériintli Ornekleri

Tir Ornek

lyi bir gériintiiniin
tam gordnimu
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Tiir Ornek

yi bir

goruntinin %100
yakinlastiriimis
goranimu

Ucu ucuna kabul
edilebilir bir
goruantiiniin tam
goranimu
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Tiir Ornek

Ucu ucuna kabul
edilebilir bir
goruntinin %100
yakinlagtiriimig
géranimu

Basarisiz bir
gérantintin tam
géranimu
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Tiir Ornek

Basarisiz bir
goruntinin %100
yakinlastiriimis
géranimu

3.3.4
Uzak Alan Otomatik Odaklama Testi Gergeklestirme

Prosediir:

1 SFR cizelgesini, Aydinlatma Kurulumu béliminde agiklandigi gibi aydinlatilan diz dikey bir
yuzeye yerlestirin. Cizelge izerinde golge olmamalidir.

Tablo 46 :Aydinlatma Kurulumu

Yontem Aciklama

Tercih Edilen Yontem Bir aydinlik 6lger kullanarak aydinhk siddetini dlgtin. Cizelge
yuzeyinde dlgulen aydinhk siddeti 200—1000 lux araliginda
olmaldir.
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Yontem

Aciklama

Sekil 12 : Parlakhigi Olgmek igin Aydinlik Olgerin Dogru
Yerlesimi.

POCLE TR
FOCUS SFR

FOCUS TR
T Pocug sER

&
2
2 8
ey

EOCUS SFR

Kabul Edilebilir Yontem

Parlaklik seviyesinin élgtlemedigi durumlarda 6lgiim
kurulumu gergeklestiriimelidir.

Sekil 13 : Leke Testi Kurulum Kilavuzu

Isik kaynag, esit aydinlatma saglamak igin
duz bir gizgide gizelgeyle hizalanmalidir.
Isik kaynagi ile gizelge arasindaki mesafe,
0,91 m degerinden fazla olmamalidir.

Onerilen 1g1k kaynagl, ofis aydinlatmasi icin
kullanilan floresan lambadir (D65 veya soguk
beyaz 1sik, 4 x 18 W veya lizeri)

A

| Yaklasik 1,83-2,13 m

Test cizelgesi —»
Kamera gizelgeye bakacak

Cizelgenin sekilde sabitlenmis telsiz

merkezi, v /

kameranin | = = = = —- — — — Telsizin oturdugu
merkezine Kamera ile gizelge ylzey sert, dliz ve
karsilik arasindaki mesafe: / yatay olmalidir
gelmelidir 10 cm
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2 Bir kelepge kullanarak telsizi sabitleyin. Telsiz muhafazasinda hasar veya ¢izikleri 6nlemek igin
kelepge ve telsiz arasinda kauguk ped veya baska uygun yumusak malzeme kullanin.

3 Kelepgeli telsizi test ¢gizelgesine 60 cm uzaklikta dik bir sekilde duracak sekilde konumlandirin.
Canli géruntileme modunda gizelgenin merkezinin LCD ekrandaki merkeze hizalandiindan
emin olun. Arka plandaki duvar tek renkli (tercihen siyah veya gri) olmali ve Gzerinde herhangi
bir desen bulunmamalidir. Duvar ylzeyi yansitici tirden olmamahdir.

4 Deklansdre sikica basin ve gorinti ¢ekimi sirasinda telsizi sallamaktan kaginin.
Sekil 14 : Uzak Alan Otomatik Odaklama Testi Goriintiisii

FOCUS_SFR_

“FOCUS_SFR_
FOCL:

“FOCUS SFR_

_SFR_ ey
SFR_ FOCUS_SFR_
FOCUS_SFR_
_SFR_ FOCUS S
NEMN OCUS_SF ===-

5 Toplamda Ug¢ grup gorinti elde etmek icin adim 4 islemini iki kez tekrarlayin.
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6 Gorsel inceleme icgin gektiginiz géruntdleri indirin. Cekilen tG¢ goruntl arasindan en iyi netlige
sahip goérintlyl segin.

NOT:
E/ Arka plandaki duvar tek renkli (tercihen siyah veya gri) olmali, duvarin ylzeyi yansitici
tirden olmamali ve Gzerinde herhangi bir desen bulunmamalidir.

indirilen gérintiiler asagidakiler igin gorsel olarak kontrol edilmelidir:

NOT:
E/ Goruntiler, merkez bolgelerinde %100 6lgeginde gorintilendidinde ciddi diizeyde bulanik
gorunmemelidir.

Daha blylik ve daha net bir resim goériintilemek igin gortntileri saat yoninin tersine 90°
dondarun.

Tablo 47 :Goériintli Ornekleri

Tiir Ornek
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- o PR i (. )
C (9 9 (9 9 v J
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o o x o o o 1.4 o
TRARED TEANRRT TEAR TR T T ) TR T
. AL S wn o »n n n v “n v
U7 SO, T, A, AT, S S, e T, S
g R ey R~ S (e e
(@) |9 (@) 9} - 9 (9] |9 O s
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Ornek

Tiir
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3.35
Aniza Belirtileri ve Duzeltici Islemler

Bu bdlimde, kamera goruntl arizalari belirtileri ve gergeklestirilebilecek dizeltici islemler listelenmistir.

Ariza Olasi Neden Diizeltici islemler Ornek

Soluk Gorintl veya Renk Uretimini ve Kamerayi degisim icin  gekil 15 : Canli

Canh Gorinim Yok renk konturlarinin goénderin. Goériiniim Modunda
gorinimuna etkileyen Soluk SFR Grafik
veya canli gorinimun Gizelgesi Goriintiisii
goruntilenmemesine Ornegi

yol agan kismi
baglanti ya da veri
hatti arizasi.

Sekil 16 : Canh
Goriiniim Modunda
Soluk Beyaz Kagit
Goriintiisii Ornegi
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Ariza Olasi Neden Diizeltici islemler Ornek
Bulanik veya Belirsiz Kamera st poron Kamera tutucuyu Sekil 17 : iyi
Gorunti pedi dogru sekilde ¢ikarin ve poron Keskinlige Sahip

monte edilmemis
olabilir. Bu durum,
poron pedinin kamera
silindiri yoluna
sikismasina ve

engel olusturmasina
neden olarak yakin
alan odaginin etkili
calismasini onler.

pedini dogru sekilde Gériintii Ornegi
yeniden monte edin.

FOCUS SFR
ER. FO
- &

FO

FR_
FOCUS_SFR_
FR FO

Sekil 18 : Kotii
Keskinlige Sahip
Gériintii Ornegi

"FOCUS SFR
SFR FO
3

- -

FO

_— W W —

SFR

'FOCUS SFR
CER EN
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Ariza Olasi Neden Diizeltici islemler Ornek
Gorintide Vinyet Kameranin (st poron Kamera tutucuyu Sekil 19 : Vinyet
Efekti pedinin merkezi, gikarin ve poron Efektli Goriintii

kameranin merkezine  pedinin dogru Ornegi

g6re yanhs konumda yerlestirildiginden

olabilir. Bu durum, emin olul

poron pedinin [

kameranin gorug

alanini engellemesine

neden olur.
Fotograf Kamera modulu ile Kamera tutucuyu Sekil 20 :

Goérintisinde Koyu
Nokta

kamera ana mercegi
arasindaki bélmede
blylk bir pargacik
sikismig olabilir.

¢ikarin ve kamera
modulindn veya
kapak lensinin
lizerine herhanai bir

Yabanci Maddeden
Kaynaklanan Ariza -
Ornek 1
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Ariza Olasi Neden Diizeltici islemler Ornek

Sekil 21 :

Yabanci Maddeden
Kaynaklanan Ariza -
Ornek 2

Fotograf Kameranin ana Kameranin ana Sekil 22 : Lekeden
Gérintisinde lensinde leke olusmus  mercegini tiftiksiz bir Kaynaklanan Ariza —
Anormal Renk veya olabilir. bezle temizleyin. Ornek 1

Leke
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Ariza Olasi Neden Diizeltici islemler Ornek

Sekil 23 : Lekeden
Kaynaklanan Ariza -
Ornek 2

34
Bluetooth Performans Testi

Asagidaki tabloda, Bluetooth performans testinin gergeklestiriimesiyle ilgili eylemler ve élgiiimesi
beklenen sireler gosteriimektedir.

Eylemler Olgiilen Siire
Acilistan sonra 6nceden eslestirilmis bir < 5 saniye
Bluetooth aksesuarina yeniden baglanin.

Telsiz ayarlari menusuinde Bluetooth'u <10 saniye
etkinlestirin.

Bluetooth kulakhgi esleyin. < 5 saniye

E/ NOT:

Cihazla Esle penceresine tiklamayla
telsizde Cihaz Bagli uyari sesinin
olusturulmasi arasinda gecgen sure.

Ses en az 10 metre boyunca bozulmazsa bir Uygun degil
zil sesi ¢alin. Aksi takdirde, Bluetooth kulaklikta
dinlerken bir ses ¢almaya devam edin.
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3.5

WLAN Performans Kontrolu Gerceklestirme

Prosediir:
1 Telsizi yapilandirin ve bir Wi-Fi erigsim noktasina baglayin.

2 Telsiz, erisim noktasinin yanindayken Wi-Fi baglanti glctnin tam oldugunu dogrulayin.
E/ NOT:
Telsiz erisim noktasindan uzaklastiginda Wi-Fi baglanti giict azalir.

3.6
GPS Performans Kontrolu Gergeklestirme

Prosediir:
1 Telsizin GPS'ini yapilandirin ve etkinlestirin.
2 Telsizi dis mekanda, agik bir alana yerlestirin.
3 Telsizi agin ve telsizin GPS konumuna kilittenmesine izin verin.
Telsiz; agik alanda 2 dakika iginde, kapali alanda ise 5 dakikadan daha uzun surede kilitlenir.
Ekranda, GNSS 6zelliginin etkinlestirildigini gosteren GPS simgesi goruntilenir.
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Telsiz Programlama ve Akort Etme

Bu bélimde, Windows 2000 sonrasi ortamlarda kullanima yénelik tasarlanmis olan MOTOTRBO
Musteri Programlama Yazilimi (CPS), Ayarlayici ve AirTracer uygulamalarina genel bir bakig
saglanmaktadir.

NOT:
E/ Programlama prosedurleri igin ilgili programin ¢evrimici yardim dosyalarina bagvurun.

Bu programlar, asagidaki tabloda listelendigi tizere tek bir kitte mevcuttur. Kitte Kurulum Kilavuzu da
yer alir.

Tablo 48 :Yazilim Yikleme Kitleri Telsiz Akordu Ayari

Aciklama Parca Numarasi

MOTOTRBO CPS, Ayarlayici ve AirTracer Uygulamalari CD'si RVN5115_
GMVN5141_

MOTOTRBO CPS 2.0 / RM Yazilim DVD'si GMVNG6241_

MOTOTRBO CPS ve AirTracer CD-ROM'u PMVN4130_

MOTOTRBO Ayarlayici CD-ROM'u PMVN4131_

MOTOTRBO CPS, Ayarlayici ve AirTracer Uygulamalari Bu kit satin alinamaz.
https://
businessonline.motorolas
olutions.com adresinden
indirilebilir

4.1
Saha Programlama

Saha programlama i¢in 6zel ekipman ve 6zel talimatlar gerekir. Kapsamli Saha Programlama bilgileri
icin RadioCentral'daki Cevrimigi Yardim bolimine bakin.

E/ NOT:
Saha programlamasi yaparken USB kablosunu kullanmayin.

4.2
AirTracer Uygulama Araci

MOTOTRBO AirTracer uygulama araci, kablosuz olarak telsiz trafigini yakalar ve verileri bir dosyaya
kaydeder.

AirTracer uygulama araci ayni zamanda, MOTOTRBO telsizlerinden dahili hata ginliklerini alabilir ve
kaydedebilir. Kaydedilen dosyalar, sistem yapilandirmalarinda gelisme 6nermek veya sorunlari izole
etmek igin egitimli Motorola Solutions personeli tarafindan analiz edilebilir.
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4.3

Telsiz Akordu Ayarlari

Servis kiti degistiriimis ve fabrikada ayari yapilmigsa yeniden akort etme islemi gerekmez. Ancak telsizi
kullanmadan 6nce performans igin servis kitini kontrol edin.

Telsizi anahtarlamadan énce uygun son cihaz éngerilim akimi igin Ongerilim DAC'sini ayarlayin.
Ongerilimin uygun sekilde ayarlanmamasi durumunda verici hasar gérebilir.

DIKKAT:
Bu islevi sadece Motorola Solutions Servis Merkezleri veya Yetkili Motorola Solutions Servis
Bayileri kullanabilir.

Telsizi akort etmek igin Windows 8 veya Uzeri yukli kigisel bilgisayar (PC) ve bir ayarlayici programi
gerekir. Ayarlama prosedurlerini gergeklestirmek icin asagidaki sekli inceleyin.

Sekil 24 : Telsiz Akordu Ekipmani Kurulumu

Pil Devre Digi Servis Monitori

Birakma Cihazi
/ veya Sayacl
75V F\’\eg. RF A/daptérij Yayin
> [ wenOer |

+12 VDC Watt Olger
Gig ——— [ Telsiz |<710dB P Alma
Kaynagi - RF Jeneratorii

Ses Girigi Tx

i

Ses Jeneratori

i

—— | I: Test Kutusu
RLN4460_ M Rx

-~ — SNR Olger

AC Voltmetre

i

4.4

RF Adaptoriunia Monte Etme

Prosediir:
1 Arka gergeveyi ¢ikarin.
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2 RF tapasini ¢ikarin.

3 RF Adaptor Tutucusunu, muhafazanin anten agikhgiyla hizalayin.

RF Adaptdr Tutucusunu, anten acikhdi dis duvari ¢evresine sikica oturacak sekilde yerlestirin.
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4 RF Adaptdrund yerine sabitlemek icin vidayi sikin.

5 RF Konektérinu, RF Adaptér Tutucu yuvasina takin.
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6 Telsizde sizinti testi gergeklestirin. Daha fazla bilgi igin bkz. Vakum Testi Gergeklestirmesayfa:
78 ve Havalandirma Deligi Etiketi ve Hokka Membraninin Degistirilmesisayfa: 79 .
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Sokme ve Yeniden Takma
Prosedurleri

DIKKAT:

Telsizinizin guvenligini ve yasal dizenlemelere uygun olarak kullaniimasini saglamak igin
telsizinizin sadece Motorola Solutions servis noktalarinda onarilmasini saglayin. Daha fazla
talimat igin bayinizle iletisime gegin.

Bu béluim, asagidaki konularda ayrintil bilgiler saglamaktadir:
+ Onleyici bakim (inceleme ve temizleme).

* CMOS ve LDMOS cihazlarinin emniyetli kullanimi.

e Onarim proseddurleri ve teknikleri.

» Telsizin sdkulmesi ve yeniden takilmasi.

5.1

Onleyici Bakim

Duzenli gérsel inceleme ve temizlik yapilmasi énerilmektedir.

inceleme

Telsizinizin dis ylzeylerinin temiz olup olmadigini ve butiin harici kontrollerin ve digmelerin ¢alisip
¢alismadigini kontrol edin. Dahili elektronik devrelerin incelenmesi 6nerilmez.

Temizleme Prosediirleri

Asagidaki prosedurlerde, telsizin dis ve i¢ yuzeylerini temizlerken kullanilacak, 6nerilen temizlik
maddeleri ve yontemleri agiklanmaktadir.

Dis ylzeyler 6n kapagi, muhafaza aksamini, ve pili igerir. Periyodik olarak yapilan gorsel inceleme
sonucunda leke, yag ve/veya kir goruldiginde bu yiizeyler temizlenmelidir.

DIKKAT:

A Butun kimyasallar uretici tarafindan belirtilen sekilde kullanin. Butun guvenlik dnlemlerine,
etikette veya malzeme guvenlik veri sayfasinda belirtilen sekilde uyun. Belli kimyasallarin ve
buharlarinin etkileri, belli plastikler Gzerinde zararli sonuglara yol agabilir. Aerosol spreyleri,
ayarlayici temizleyicileri ve diger kimyasal maddeleri kullanmaktan kaginin.

NOT:
E/ Telsiziniz, servis veya onarim iglemleri icin sékilmusse yalnizca i¢ yuzeyleri temizleyin.

Dezenfeksiyon Prosedurleri

Motorola Solutions, Koronaviriis (COVID-19) salginina yanit olarak, telsiz hijyeni icin gegerli ve en

iyi mutabakata dayali olarak telsizleriniz igin dnerilen temizlik ve dezenfeksiyon talimatlari sunar.
Kuresel saglik yetkililerine gore yluzeylerdeki mikroplarin, kirlerin ve yabanci maddelerin temizlenmesi
enfeksiyon yayma riskini azaltir.

Onerilen temizlik ve dezenfeksiyon talimatlari hakkinda daha fazla bilgi almak icin su baglantilara
bakin:

* https://youtu.be/cYjxoUNCXZo

77


https://youtu.be/cYjxoUNCXZo

MNO006218A01-AB
Bolim 5 : S6kme ve Yeniden Takma Prosediirleri

* https://newsroom.motorolasolutions.com/mediakits/recommended-cleaning-and-disinfecting-
guidelines-for-our-radios-body-worn-cameras-and-accessories.htm

Pil Temas Noktasini Temizleme

Pil temas noktasinin hava tabancasiyla temizlenmesi dnerilir. Hava basincini 2 MPa olarak
ayarlamaniz ve yaklasik 10 cm mesafeden pil temas noktasina hava puskirtmeniz gerekir.

E/ NOT:
Tozlu ortamda pili sarj etimemeniz veya degistirmemeniz 6nerilir.

5.2

CMOS ve LDMOS Cihazlarinin Emniyetli Kullanimi

Bu telsiz grubunda Tumleyici Metal Oksit Yari iletken (CMOS) ve Yanlamasina Yayilmig Metal
Oksit Yar! iletken (LDMOS) cihazlar kullaniimaktadir. Bu cihazlar, elektrostatik veya yiiksek gerilim
yuklenmesinden zarar gérmeye karsi hassastir.

Olusan zarar gozle gorilmeyebilir, haftalar veya aylar sonra olusan arizalara yol agabilir. Bu nedenle,
sbkme, sorun giderme ve onarim sirasinda cihazin zarar gérmesine engel olmak icin 6zel 6nlemler
alinmalidir.

CMOS/LDMOS devreleri i¢in kullanim énlemleri zorunludur ve 6zellikle diigsiik nem sartlarinda
onemlidir. Telsizinizi, asagidaki dikkat bildirimine bagvurmadan sékmeyi denemeyin.

DIKKAT:
A Bu telsiz, statie duyarli cihazlar igermektedir. Viicudunuz uygun sekilde topraklanmadan,
telsizinizi agmayin. Bu birim Gizerinde g¢alisirken asagidaki énlemleri alin:

» Acikta kalan tim baslangi¢ noktalarinin birlikte kisa devre olmasi igin butin CMOS/LDMOS
cihazlarini iletken malzemelerle saklayin ve tagiyin. CMOS/LDMOS cihazlari, bagka yari
iletken cihazlarin saklanmasi ve tasinmasi igin kullanilan standart plastik "beyaz" tepsilere
koymayin.

+ CMOS/LDMOS cihazi korumak i¢in servis tezgahinin ¢alisma ylzeyini topraklayin. Bir
bileklik, iki topraklama kablosu, bir masa althi, bir yer althgi, elektrostatik bosalma (ESD)
ayakkabilari ve bir ESD sandalyesi kullaniimasini éneriyoruz.

+ 100 k direncli serilerde topraklama igin iletken bir bileklik takin. Tezgah Ust kaplamasina
baglanan ikame bileklikler, Motorola Solutions 4280385A59 par¢ca numarasina sahiptir.

+ CMOS/LDMOS cihazlarla galisirken naylon kiyafet giymeyin.

» Elektrik baglantisi varken CMOS/LDMOS cihazlarini takip ¢cikarmayin. Voltaj gegislerinin
olmadigindan emin olmak igcin CMOS/LDMOS cihazlarin test edilmesinde kullanilan butiin
guc¢ kaynaklarini kontrol edin.

*+ CMOS/LDMOS pimlerini diizeltirken kullanilan cihaz igin topraklama seritleri kullanin.
» Lehimleme yaparken toprakli bir havya kullanin.

+ CMOS/LDMOS cihazlarini baglangi¢ noktalarindan degil, paketleriyle tutun. Birime
dokunmadan énce toplamis olabilecegdiniz tim statik ytki bosaltmak icin elektriksel topraga
dokunun. Paket ve icerdikleri elektriksel olarak ortak potansiyelde olabilir. Bu durumda
paketteki ani yayin, baslangi¢ noktalarina iletildiginde ayni sekilde hasara yol agabilir.

5.3
Vakum Testi Gerceklestirme

Vakum testinde bir vakum pompasi ve gosterge kullanilir. Pompa, telsizin icinde bir vakum kosulu
olusturur, gosterge ise telsizi dengeli bir vakum degeri agisindan izler; yani, dogru sizdirmazhda sahip
su gegirmez bir Uinite olup olmadigini kontrol eder.
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On kosullar:
» Pili gikarin.
» Evrensel konektdrin toz kapagini ¢ikararak evrensel konektdrt agiga gikarin.

» Arka cerceveyi, havalandirma deligi etiketini ve havalandirma deligi membranini ¢ikarin.

Prosediir:

1 Vakum hortumunu vakum pompasina takin. Pompayi ve hortumu, hortumun agik ucunu kapatip
pompayi birka¢ defa galistirarak sizinti olup olmadigini kontrol edin.

Bu noktada gostergede goériinen gercek deger 6nemli degildir; Gnemli olan, gbsterge ibresinin
sabit kalarak pompada herhangi bir vakum sizintisi olmadigini géstermesidir.

Hortumun agik ucunu sizinti testi aksesuarina (TLO0O0152A01) takin.
Telsizi sizinti testi aksesuarina yerlegtirin.

Pompayi gdsterge, telsizde 6,5 - 7 ing Hg vakum oldugunu gosterene kadar galigtirin.
Gostergeyi yaklasik 2 dakika boyunca izleyin.

+ Ibre 0,25 in¢ Hg veya daha az diisiis gdsterirse (yarim dlgekli aralik) telsiz vakum testini
gecmistir ve su gegirmezligi onaylanabilir. Ek bir teste gerek yoktur.

+ Ibre 0,5 in¢ Hg'den fazla diisiis gésterirse (yarim dlgekli aralik) telsiz vakum testinden
gecememistir ve suya batiriimasi halinde sizdirabilir. Telsiz igin ek sorun giderme islemlerinin
yapilmasi gerekir; bu prosediiri tamamlayin, ardindan Basing Testi bolimine gegin.

5 Telsizi sizinti testi ekipmanindan ¢ikarin.

5.4
Havalandirma Deligi Etiketi ve Hokka Membraninin

Degistirilmesi
Vakum testi, basing testi veya su sizdirma ile ilgili sorun giderme islemlerinden sonra Havalandirma
Etiketi ve Contanin degistiriimesi gerekir.
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On kosullar:
Sekil 25 : Gévde Oyugunu Temizleme igin Gereken Ogeler

Tablo 49 :Gévde Oyugunu Temizleme igin Gereken Ogeler

Etiket Aciklama
1 Tiftiksiz bez
2 izopropil Alkol (IPA)
3 Eldiven
ONEMLI:
Govdenin kirlenmesini 6nlemek igin bu proseduri gergeklestirirken yeni bir ¢ift eldiven takin.
Prosediir:
1 Havalandirma etiketini gdvdeden ¢ikarin.

2

80

Tiftiksiz bez kullanarak IPA (izopropil Alkol) ile Havalandirma Deligi Etiketi ve Hokka
Membraninin gévde oyugunu temizleyin.

Havalandirma Deligi etiketi oyugundaki gévde yiizeyinin temiz oldugundan, olabildigince
cizilmediginden ve yapistirici ya da bagka bir yabanci madde icermediginden emin olun.
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Sekil 26 : Temizlikten Sonra Oyugun Durumu

X

4 Hokka portu deligini kaplayacak sekilde, arka kit gdvdesinin kigtk oyuklu alanina yeni bir Hokka
Membrani yerlestirin. Oyuktan ayrilmigsa ve/veya kaldiriimigsa Hokka Membranini gikarin.

Sekil 27 : Hokka Membraninin Yeniden Monte Edilmesi

5 Duzguln bir sekilde yerine oturmasi igin Hokka Membrani ylizeyine esit sekilde bastirin.
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Sekil 28 : Hokka Membraninin Takilmasi

6 Havalandirma portu deligini kaplayacak sekilde, arka kit gévdesinin ku¢ik oyuklu alanina yeni
bir Havalandirma Etiketi yapistirin.

Yagli maddelerin conta ile temas etmediginden ve Havalandirma Deligi etiketinin oyuktan
ayrilmadigindan ve/veya kalkmadigindan emin olun.

Sekil 29 : Havalandirma Deligi Etiketinin Yeniden Monte Edilmesi

ATTENTION

DO NOT
BLOCK

7 Gobvdedeki daha genis oyuklu alana yeni bir Havalandirma etiketi yapistirin.

8 lyice yapismasi icin etiket yiizeyine esit sekilde bastirin.
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Sekil 30 : Havalandirma Deligi Etiketinin Takiimasi

5.5

Pil Bakimi

Telsiz pilinizi yillik olarak veya gerektiginde (pil temas noktalari kirlendiginde veya asinma belirtileri
gosterdiginde) bakim islemlerine tabi tutun. Pil Bakimi, pil temas noktalarinin &mrind uzatir ve pil
arabiriminin kirlenmesini onler.

Telsiz ve Sarj Cihazi tarafindaki Pil temas noktalarinin, DeoxIT GOLD temizleyici/yaglayici ile
temizlenmesi onerilir.

DeoxIT GOLD (Tedarikgi: CAIG Labs, parga numarasi: G100P) temizleyici/yaglayici kalem, pil temas
noktalarinin émrini uzatma konusunda son derece etkilidir. DeoxIT GOLD temizleyici/yaglayici kalem,
cesitli elektronik bilesen tedarikgilerinde (Radio Shack, McMaster Carr, Fry's vb.) bulunabilir veya
dogrudan Uretici CAIG Labs'ten (http://www.caig.com) temin edilebilir.

Bu kalem tabanl paket, pilin girintili temas noktalarina daha iyi erisim saglamasi sebebiyle
Onerilmektedir. Kalem ucunun, pil temas noktasi yuvalarina daha iyi nifuz edebilmesi i¢in degistiriimesi
(kenarlarindan kesilmesi) gerekebilir.

ileri derecede asinma, temas noktasi plakalari (altin ve nikel) ile taban metali (bakir) tizerindeki
asinmalar olarak tanimlanir. Bakir alanlarin agiga ¢ikmasi, gimuisimsu nikel alt plakalar ve altin Ust
tabaka tarafindan ¢evrelenmis belirgin bir turuncu-kahverengi metal gérinimdyle belli olur.

Bazi durumlarda, taban malzemesinin asindigini dogrulamak i¢in alanlarin buyutulerek (minimu_m 10
kat) incelenmesi gerekebilir. Altin veya nikel ylizeyler cilalanabilir ve degistiriimeleri gerekmez. lleri
derecede asinma gorulluyorsa pili degistirin.

5.5.1
Pil Bakimi

Prosediir:
1 Sivi akmaya baslayana kadar yaglama kalemini sallayin.
2 Kegeli ugla, pilin temas yuzeylerini silin.

3 Temas bolgelerindeki tim yabanci maddeler temizlendikten sonra yaglayiciyi veya temizleyiciyi
2 dakika kurumaya birakin.
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4 Telsizin pilini degistirin. Pilin telsize dogru sekilde takildigindan emin olun.

izleyen kosullar:

Temizleme isleminden sonra temas ylzeylerinde ileri derecede asinma belirtileri olup olmadigini
kontrol edin. Temas ytzeylerinde ileri derece asinma hakkinda bilgi igin Pil Bakimisayfa: 83 bélimune
bakin.

5.5.2
Telsizin Pile Bakan Yanindaki Temas Noktasinin Bakimi

Prosediir:
1 Hava ufleme tabancasinin hava basincini 2 MPa olarak ayarlayin.
2 Telsizin pile bakan yanindaki temas noktasinin Uzerine yaklasik 10 cm mesafeden hava Ufleyin.

3 Pili tozsuz bir ortamda degistirin.

5.6
Aksesuar Konektoru ve Aksesuar Temas Noktalarinin Bakimini

Yapma

On kosullar:

Aksesuar konektoérinun ve aksesuar temas noktalarinin kuru ve temiz oldugundan emin olun.
Prosediir:

1 Sivi akmaya baglayana kadar Pro-Gold p/n 1104959T01'i (Deoxit Altin Temas Noktasi
Temizleyici, Gelistirici ve Koruyucu) sallayin.

2 Aksesuar konektorinl ve aksesuar temas noktalarini kegeli ugla silin.

izleyen kosullar:
Aksesuar telsizinize bagl olmadidinda toz kapagini takin.

Aksesuari veya toz kapagini takmadan énce aksesuar konektérinin kuru oldugundan emin olun.
Normal kosullardaki bir ortamda bakim prosediiriinii ayda bir kez gergeklestirmeniz yeterlidir.
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Temel Sorun Giderme

Bu bélimde, hata durumlari ve fabrika ayarlarina sifirlama prosediiri yer almaktadir.

6.1

Calistirma Hata Kodlari

Telsiz, calistirildiktan sonra temel elektroniginin ve yaziliminin ¢alisma dizenine uyup uymadigini
belirlemek icin belirli testlere tabi tutulur. Saptanan her hata igin telsiz ekraninda ilgili bir hata kodu

gOrundr.

Tespit edilebilir hata siniflari sunlardir:

Kritik hatalar

Telsiziniz kritik hatalarla karsilagirsa normal telsiz calismasi engellenir.

Kritik hatalar, mikroiglemci tarafindan saptanan donanim hatalarini ve belirli bellek hatalarini igerir.

Bu bellek hatalari; yanhg ROM saglama toplamlarini, yanhs RAM saglama toplamlarini ve isletme
parametrelerini iceren codeplug (Kalici Bellek) bloklarinin yanhs saglama toplamlarini kapsar.

Codeplug blok isletme parametreleri bozulmussa Unitenin uygun frekansta, sistemde ve grupta
galisip galismadigi stiphe uyandirir.

Bu bilgileri kullanma girigsimleri sonucunda, mesajlarinizin digerlerine iletildigine dair yaniltici bir
disunce olusabilir.

Duzeltilebilir hatalar
Cagn kimliklerinin veya bunlarin ilgili adlarinin bozulan codeplug bloklari dizeltilebilir hatalar olarak

dusandlur.

Normal haberlesme mimkindur, ancak kullanici zorluk ¢ekebilir.

Tablo 50 :Hata Kodu Trleri

Hata Kodu Aciklama Hata Tiiri Diizeltici islemler
0x9000 Genel Donanim Arizasi Kritik Telsizi tekrar acarak yeniden
test edin.
0x9200 Guvenli Codeplug Kritik Hatas1  Kritik Codeplug'l yeniden
programlayin.
0x9300 CFS Hatasi Kritik Codeplug'l yeniden
programlayin.
0xA200 Codeplug Ayarlamasinda Kritik Codeplug'l yeniden
Kritik Hata programlayin.
0x2200 Codeplug Ayarlamasinda Duzeltilebilir Normal haberlesme
Duzeltilebilir Hata muamkuanddir.
0x8200 Harici Codeplug Hatasi Kritik Codeplug'l yeniden
programlayin.
0x0200 Duzeltilebilir Codeplug Hatasi Duzeltilebilir Normal haberlesme

hala mimkuinduir ancak
telsizi kullanirken zorluk
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Hata Kodu Aciklama Hata Turi Diizeltici islemler

yasayabilirsiniz. Codeplug'i
yeniden programlayin.

0x8100 DSP ROM Saglama Toplami Kritik FLASH Bellegi yeniden
Kritik Hatasi programlayin, ardindan
yeniden test edin.
0x9400 Gegersiz Pil Dazeltilebilir Gegerli bir pille degistirin.
0xA400 Kart Uyusmazligi Hatasi Kritik Telsizi servis deposuna
gonderin.
6.2

Operasyonel Hata Kodlari

Telsiz ¢alisir durumdayken, telsizinizin uygun sekilde ¢alisip galismadiginin belirlenmesi igin telsizde
dinamik testler yaratullr. Bu testler sirasinda saptanan sorunlar, telsiz ekraninda hata kodlari olarak
sunulur.Belirli operasyonel hata kodlarinin anlagilmasina yardimci olmasi igin agagidaki tabloyu
kullanin.

Tablo 51 :Hata Kodu Trleri

Hata Agiklama Hata Tiirii Diizeltici iglemler
Kodu
BASARI | Sentezleyici Kilidi Arizasi. Duzeltilebilir Codeplug'l tekrar programlayin.
S1Z 001
BASARI [ Kisisel segcenek saglama Duzeltilebilir Codeplug'l tekrar programlayin.
Sl1Z 002 toplami veya sistem blok

hatasi.

NOT:
E/ Hata mesaji tekrar gikarsa telsizi en yakin Motorola Solutions Ofisleri veya Yetkili Motorola
Solutions Servis Bayisine gonderin.

6.3
Fabrika Ayarlarina Sifirlama

Fabrika ayarlarina sifirlama, telsizinizi varsayilan fabrika ayarlarina sifilamanizi saglar.

Prosediir:
1 Ana ekrani yukari kaydirin.
2 Test Modu—Fabrika Ayarlarina Sifirla 6gelerine dokunun.
3 Yetkili sifreyi girin.

Yetkili sifre igin telsiz seri numaranizin son dért hanesini dort haneli onaltilik say1 degerine
donusturan. Dénustlrdikten sonra, onaltilik degerler yalnizca iki basamaktan olustuysa onaltilik
degerin énune 00 degerini girin.

4 \/ Bitti-ONAYLA 6gdelerine dokunun.

NOT:
E/ Fabrika ayarlarina sifirlama islemi Android cihazdaki tiim kullanici verilerini siler ve codeplug'i
varsaylilan degere sifirlar.
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Onayli Aksesuarlar Listesi

Motorola Solutions, telsizinizin verimliligini artirmak igin onayli aksesuarlar sunar.

Telsiziniz i¢in desteklenen aksesuarlar, UL aksesuarlari ve piller hakkinda daha fazla bilgi almak igin
https://learning.motorolasolutions.com/lon adresine ve asagidaki Kilavuz Par¢ga Numaralarina bakin:

+  MNO006920A01, MOTOTRBO™ lon Akilli Telsiz Aksesuarlari Kitapgidi
« MNO006806A01, MOTOTRBO lon UL Kilavuzu
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Sozluk

Bu sdzluk, taginabilir ve mobil abone telsiz drinleri icin gegerli olan terimlerin ve tanimlarinin alfabetik
listesini igerir. TUm terimlerin telsizlerin hepsi i¢in gegerli olmasi gerekmez; bazi terimler yalnizca
jenerik olabilir.

Analog Sirekli degisken bir sinyal veya bu tip sinyallerle galismak (izere tasarlanmig bir devre ya da
cihaz anlamina gelir.

Bant Belirli bir amag icin izin verilen frekanslar.
Bluetooth Kisa mesafelerde kisa aralikli iletisim kullanan bir kablosuz iletisim protokolii.
Varsayilan Onceden tanimlanmis bir parametreler seti.

Dijital Sinirli bir setten ayrik simgelerin bir dizisi olarak saklanan veya aktarilan veriler anlamina gelir;
en yaygin anlamiyla, elektronik ya da elektromanyetik kullanilarak temsil edilen ikili verileri ifade eder.

Frekans Belirli bir zaman biriminde (genellikle bir saniye icinde) tam bir elektromanyetik dalga
dongusindn olugma sayisi.

Global Navigasyon Uydu Sistemi GNSS; GPS, GLONASS, Galileo ve BeiDou sistemlerinin
uydularini kullanir.

+ Kiresel Konumlandirma Sistemi (GPS)
- Uydu Tabanli Yukseltme Sistemi (SBAS) icerir.

- Birden ¢ok uydu sinyalinin zeminde veya ugakta bir cihaz tarafindan alinmasina dayal
konum ydntemidir.

* Global Navigasyon Uydu Sistemi (GLONASS)
» Galileo Navigasyon Uydu Sistemi (Galileo)

- Avrupa Kiresel Uydu Navigasyon Sistemi
+ BeiDou Navigasyon Uydu Sistemi (BDS)

- Cin Uygu Navigasyon Sistemi.

Entegre Devre (IC) Genellikle silikondan yapilmis, kiigiik bir yari iletken gip lizerinde bulunan
birbirine bagl bilesenlerden olusan dizenek. Bir yonga, milyonlarca mikroskobik bilesen igerebilir ve
pek ¢ok fonksiyonu yerine getirebilir.

kilohertz (kHz) Saniyede bin déngi. Ozellikle bir telsiz frekansi birimi olarak kullanilir.

Likit Kristal Ekran (LCD) LCD, aralarinda sivi kristal gdzelti bulunan iki polarizasyon malzemesi
tabakasi kullanir. Sividan gecen bir elektrik akimi, kristallerin 151§in aralarindan gegemeyecegi sekilde
hizalanmasina neden olur.

Isik Yayan Diyot (LED) icinden elektrik gegtiginde yanan bir elektronik cihaz.

Megahertz (MHz) Saniyede bir milyon déngi. Ozellikle bir telsiz frekansi birimi olarak kullanilir.
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Baskili Devre Karti (PC Karti) Tum bilesenler veya cogu bilesenin bakir seritlerle bir veya
iki tarafta iletken olmayan bir devre kartina takilmasini saglayarak tellerin yerini almasi igin Uretilen
devredir.

Programlama Kablosu Bilgisayarin USB'yi kullanarak belirli telsizlerle dogrudan
haberlesebilmesini saglayan bir kablodur.

RadioCentral (RC) Motorola Solutions bulut tabanl programlama ¢ézimiinin adi.

AlicI RF sinyallerini gliglendiren elektronik cihaz. Bir alici, ses sinyalini RF tasiyicidan ayirir,
guglendirir ve orijinal ses dalgalarina geri donusturur.

Telsiz Frekansi (RF) Ses ile kizilétesi 1g1k arasindaki elektromanyetik spektrum balimii (yaklasik
10 kHz - 10 GHz).

Sinyal Elektriksel olarak génderilen bir elektromanyetik dalga.

Akilli Telsiz Akill veri 6zelliklerine sahip olan bir telsiz.

Susturucu Alinan sinyal diizeyi 6nceden belirlenmis bir degerin altina diistiigiinde ses devrelerinin
susturulmasi. Taslyici susturucusu ile telsizin dnceden ayarlanmis susturucu diizeyini asan tim kanal

aktivitesi duyulabilir.

Telekomiinikasyon Endiistrisi Kurumu (TIA) Telekomiinikasyon standartlarini gelistirip
yayinlayan global bilgi ve iletisim teknolojisi (ICT) sektérinid temsil eden kurumdur.

Ton Ozel Hatti (TPL) 29 kod igeren, siirekli ton kodlu bir susturucu. DPL ile uyumlu degildir ve tim
telsiz Ureticileri arasinda ortaktir.

Alici-Verici Verici-Alici: Sinyalleri hem génderen hem de alan bir cihaz.
| Kisaltma:XCVR

Verici Bir RF taslyici sinyalini olusturan ve gliglendiren, sinyali modiile eden ve uzaya yayan
elektronik ekipman.

Ultra Yiiksek Frekans (UHF) Uluslararasi Telekomiinikasyon Birligi'nin (ITU) 300 - 3000 MHz
frekans aralikli Telsiz Bandini ifade eden terimdir.

Kablosuz Uygunlugu (Wi-Fi) IEEE 802.11 tabanl bir kablosuz veri iletim protokoli.
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