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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.

This level of service goes down to the board replacement level and is typical of some local service
centers, Motorola Solutions authorized dealers, self-maintained customers, and distributors.

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.

This manual includes radio specification of LEX L11, general description of LEX L11, recommended
test equipment, service aids, general maintenance recommendations, procedures for assembly and
disassembly, and exploded views and parts lists.

Product Safety and RF Exposure Compliance

A CAUTION: This radio is restricted to occupational use only to satisfy FCC RF energy exposure
requirements. 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.

For a list of Motorola Solutions-approved antennas, batteries, and other accessories, visit http://
www.motorolasolutions.com

Computer Software Copyrights

The Motorola Solutions products described in this manual may include copyrighted Motorola Solutions
computer programs stored in semiconductor memories or other media. Laws in the United States and
other countries preserve for Motorola Solutions certain exclusive rights for copyrighted computer
programs, including, but not limited to, the exclusive right to copy or reproduce in any form the
copyrighted computer program. Accordingly, any copyrighted Motorola Solutions computer programs
contained in the Motorola Solutions products described in this manual may not be copied, reproduced,
modified, reverse-engineered, or distributed in any manner without the express written permission of
Motorola Solutions. Furthermore, 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 license to use that
arises by operation of law in the sale of a product.

Document Copyrights

No duplication or distribution of this document or any portion thereof shall take place without the
express written permission of Motorola Solutions. No part of this manual may be reproduced,
distributed, or transmitted in any form or by any means, electronic or mechanical, for any purpose
without the express written permission of Motorola Solutions.

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.
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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. All other trademarks are
the property of their respective owners.

© 2019 Motorola Solutions, Inc. All rights reserved.

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.

10



Document History

The following major changes have been implemented in this manual since the previous edition:

MNO002211A01-AE
Document History

Edition Description Date
MNO002211A01-AA Initial Release January 2016
MNO002211A01-AB Updated Self Quieter Fre- December 2017
quencies in Specification sec-
tion.
MNO002211A01-AC Updated TIA Label to Non- September 2018
field replaceable in Exploded
View Parts Lists.
MNO002211A01-AD Removed Footer. June 2019
MNO002211A01-AE Added Limited Level 3 Servic- July 2019

ing section.

Updated Channel Capacity in
Specifications, General Speci-
fications table.

11
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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.

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.
¥4

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

12
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Chapter 1

Introduction

1.1
Radio Description

These portable radios are available in the following frequency ranges and power levels.

Table 1: Radio Frequency Ranges and Power Levels

Frequency Band Bandwidth Power Level
VHF 136—-174 MHz 1Wor5W
UHF 403-527 MHz 1Wor4W
300 Band 300-360 MHz 1Wor4 W
350 Band 350-400 MHz 1Wor4W

These digital radios are among the most sophisticated two-way radios available. They have a robust
design for radio users who need high performance, quality, and reliability in their daily communications.
This architecture provides the capability of supporting a multitude of legacy and advanced features
resulting in a more cost-effective two-way radio communications solution.

13
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1.1.1

Limited Keypad Model

This section explains the name and description of your radio buttons.
Figure 1: Limited Keypad Model

Label Item Description

1 Channel Selector Knob Rotate clockwise to increment channel and
counter-clockwise to decrement channel.

2 On/Off/Volume Knob To turn on the radio, rotate clockwise until the
knob clicks; To turn off the radio, rotate counter-
clockwise until the knob clicks. Rotate clockwise
to increase volume level; rotate counter-clock-
wise to decrease volume level.

3 LED Indicator Red, green, and amber light-emitting diodes indi-
cate operating status.

4 Push-To-Talk (PTT) Press to execute voice operations (for example,
Group Call and Private Call).

5 Microphone Allows the voice to be sent when PTT or voice
operations are activated.

6 Side Buttons These buttons are field programmable using the
Customer Programming Software (CPS).

14
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Label

Item

Description

Menu Navigation Buttons

Five buttons to provide menu navigation and se-
lection interface.

Front Buttons

These buttons are field programmable using the
CPS.

Liquid Crystal Display (LCD)

65 x132 full dotk-matrix grayscale display pro-
vides visual information about many radio fea-
tures.

10

Speaker

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

11

Universal Connector

Interface point for all accessories to be used with
the radio. It has eight points to which specific ac-
cessories connect and be activated.

12

Antenna

Provides the needed RF amplification when
transmitting or receiving.

1.1.2

Non-Keypad Model

This section explains the name and description of your radio buttons.

Figure 2: Non-Keypad Model

15
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Label Item

Description

1 Channel Selector Knob

Rotate clockwise to increment and counter-
clockwise to decrement the channel.

2 On/Off/Volume Knob

To turn on the radio, rotate clockwise until the
knob clicks; To turn off the radio, rotate counter-
clockwise until the knob clicks. Rotate clockwise
to increase volume level; rotate counter-clock-
wise to decrease volume level.

3 LED Indicator

Red, green, and amber light-emitting diodes indi-
cate operating status.

4 Push-To-Talk (PTT)

Press to execute voice operations (for example,
Group Call and Private Call).

5 Microphone

Allows the voice to be sent when PTT or voice
operations are activated.

6 Side Buttons

These buttons are field programmable using the
Customer Programming Software (CPS).

7 Speaker

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

8 Universal Connector

Interface point for all accessories to be used with
the radio. It has eight points to which specific ac-
cessories connect and be activated.

9 Antenna

Provides the needed RF amplification when
transmitting or receiving.

1.2

Portable Radio Model Numbering Scheme

Table 2: Portable Radio Model Numbering Scheme

Position 1 2 3 4 5 6 7 8 9 10 11 12 (13 14
Typical Model MD | H 0 2 J D C 9 U A 2 A N Xy
Number

Table 3: Sales Models — Description of Symbols

16

Position Description Value
1 Region AA = North America

AZ = Asia

LA = Latin America

MD = Europe/Middle East/Africa
2 Type of Unit H = Portable
3 Model Series 23 = DP2000 Model Series: 02
4
5 Band J =136-174 MHz
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Position

Description

Value

K =300-360 MHz
N = 350-400 MHz
R =403-527 MHz

Power Level

C=1.0,2.0,250r3.5W

D=4.0-5.0W

Physical Packages

C = Plain Model (Low Tier)
H = Monochrome Display Limited Keypad (Mid Tier)
T = Non-Keypad (Limited Tier)

Channel Information

8 = Variable/Programmable Channel Spacing with unique
number of channels

9 = Variable/Programmable Channel Spacing

Primary Operation

U = WiFi Only
W = Basic (No embedded GOB, Bluetooth, and WiFi)

10

Primary System
Type

A = Conventional

B = Trunking

C = Analog Only

11

Feature Level

1 = Standard with FM

2 = Non-FM

3 =CSA IE CEx ATEX

4 =CQST

12

Version Letter

N/A

13

Unique Variation

N = Standard Package

14

Custom Housing

03 = GP328D
04 = GP338D

1.3

Model Charts

Table 4: Table Legend for Model Charts

Legend

Description

X

The part is compatible with checked model.

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

17
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1.3.1

UHF Model Chart

Table 5: DP2000e Series, UHF, 403-527 MHz Model Chart

Model/ltem Description
MDHO02RDH9VA1AN DP2600e, 403-527 MHz, 4 W, MO-
TOTRBO Limited Keypad Portable
MDHO02RDC9VA1AN DP2400e, 403-527 MHz, 4 W, MO-
TOTRBO Non-Keypad Portable
X PMLE5076_ Back Cover Kit, MOTOTRBO Limited
Keypad Portable
X PMLES075_ Back Cover Kit, MOTOTRBO Non-Key-
pad Portable
X PMLN7271_ Front Cover Kit Limited Keypad
X PMLN7272_ Front Cover Kit Non-Keypad
X X PMAE4068_ UHF Whip Antenna (403-527 MHz)
X X PMAE4069_ UHF Stubby Antenna (403—450 MHz)
X X PMAE4070_ UHF Stubby Antenna (440—490 MHz)
X X PMAE4071_ UHF Stubby Antenna (470-527 MHz)
X X PMAE4079_ Slim UHF Whip Antena (403-527 MHz)
1.3.2

VHF Model Chart

Table 6: DP2000e Series, VHF, 136—174 MHz Model Chart

Model/ltem Description
MDHO02JDH9VA1AN DP2600e, 136-174 MHz, 5 W, MO-
TOTRBO Limited Keypad Portable
MDHO02JDC9VA1AN DP2400e, 136-174 MHz, 5 W, MO-
TOTRBO Non-Keypad Portable
X PMLD4734 BC Kit, 136—-174 MHz, 5 W, Limited Key-
pad Portable
X PMLD4737_ BC Kit, 136-174 MHz, 5 W, Non-Keypad
Portable
X PMLN7271_ Front Cover Kit Limited Keypad
X PMLN7272_ Front Cover Kit Non-Keypad
X X PMAD4117_ VHF Helical Antenna (136—155 MHz)
X X PMAD4116_ VHF HelicalAntenna (144—-165 MHz)
X X PMAD4118_ VHF Helical Antenna (152—174 MHz)
X X PMAD4119_ VHF Stubby Antenna (136—148 MHz)
X X PMAD4120_ VHF Stubby Antenna (146—160 MHz)
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Model/ltem Description
MDH02JDH9VA1AN DP2600e, 136-174 MHz, 5 W, MO-
TOTRBO Limited Keypad Portable
MDH02JDC9VA1AN DP2400e, 136-174 MHz, 5 W, MO-
TOTRBO Non-Keypad Portable
X X PMAD4121_ VHF Stubby Antenna (160-174MHz)
1.3.3

300 MHz Model Chart

Table 7: DP2000e Series, 300 MHz, 300—-360 MHz Model Chart

Model/ltem Description

MDHO02KDC9VA1AN DP2400e, 350-400 MHz, 4 W, MOTOTRBO Non-Keypad Portable
PMLD4799 Back Cover Kit, MOTOTRBO Limited Keypad Portable

PMLN7272_ Front Cover Kit, MOTOTRBO Non-Keypad Portable

PMAD4135 Stubby Antenna (320-360 MHz)

PMAD4137_ Stubby Antenna (300-337 MHz)

1.3.4

350 MHz Model Chart

Table 8: DP2000e Series, 350 MHz, 350-400 MHz Model Chart

Model/ltem Description

MDHO02NDC9VA1AN DP2400e, 350-400 MHz, 4 W, MOTOTRBO Non-Keypad Portable
PMLD4799 Back Cover Kit, MOTOTRBO Limited Keypad Portable

PMLN7272_ Front Cover Kit, MOTOTRBO Non-Keypad Portable

PMAD4136_ Stubby Antenna (350-380 MHz)

PMAD4133_ Stubby Antenna (360—400 MHz)

PMAD4139_ VHF Whip Antenna (350-400 MHz)

1.4

Specifications

Table 9: General Specifications

Parameter

Limited Keypad Non-Keypad

Channel Capacity

128 32

Frequency

VHF: 136-174 MHz
UHF: 403-527 MHz
300 Band: 300-360 MHz
350 Band: 350—400 MHz
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Parameter Limited Keypad Non-Keypad
Dimensions (H x W x T) with 122.0 x 56.0 x 39.4 mm 122.0 x 56.0 x 39.4 mm
NiMH battery

Weight with Core Slim Li-lon 281¢g 264 g

battery

Weight with IMPRES Li-lon 2819 264 g

battery

Weight with Li-lon IP57 bat- 299g¢ 2829

tery

Power Supply

7.5V nominal

ter in high power.

Average battery life at 5/5/90 duty cycle with battery saver enabled in carrier squelch and transmit-

Core NiMH IP56 Battery (1400 Analog: 9.5 hr
mAR) Digital: 12.0 hr
Core Li-Mn Low Temp Sub- Analog: 9.5 hr
mersible Battery (1400 mAh) Digital- 12.0 hr
IMPRES IP56 Li-lon Battery Analog: 11.0 hr
(1600 mAh) Digital: 14.5 hr
Core Slim Li-lon Battery (1650 Analog: 11.5 hr
mAR) Digital: 15.0 hr
Slim IMPRES Li-lon Battery Analog: 14.0 hr
(2050 mAh) Digital: 18.5 hr
IMPRES Li-lon Battery (2250 Analog: 16.0 hr
mAR) Digital: 20.5 hr
IMPRES TIA4950 Hi-Cap Li- Analog: 20.0 hr
lon Battery (2900 mAh) Digital- 26.5 hr
IMPRES Ultra Hi-Cap Li-lon Analog: 21.0 hr
Battery (3000 mAh) Digital- 27.5 hr

I:;/ NOTICE:

Weight can have 5% margin of error.

Limited Keypad Model is not applicable to 300 Band.

Table 10: Receiver Specifications

Parameter

Limited Keypad and Non-Keypad

Frequency

VHF: 136-174 MHz
UHF: 403-527 MHz
300 Band: 300-360 MHz
350 Band: 350—-400 MHz

Channel Spacing

12.5 kHz/20 kHz/25 kHz'
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Parameter

Limited Keypad and Non-Keypad

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

0.5 ppm

Analog Sensitivity (12 dB SI-
NAD)

0.26 pV (0.15 pV typical)

Digital Sensitivity (5% BER)

0.22 yV (0.13 pV typical)

Intermodulation (TIA603D)

70 dB

Adjacent Channel Selectivity

TIA603A: 60 dB @ 12.5 kHz, 70 dB @ 20/25 kHz'

TIA603D: 45 dB @ 12.5 kHz, 70 dB @ 20/25 kHz'

Spurious Rejection (TIA603D)

70 dB

Rated Audio

500 mW

Audio Distortion @ Rated Au-
dio

5% (3% typical)

Hum and Noise

-40dB @ 12.5 kHz

-45 dB @ 20/25 kHz'

Audio Response

TIA603D

Conducted Spurious Emission
(TIA603C/D)

-57 dBm

Table 11: Transmitter Specifications

Parameter

Limited Keypad and Non-Keypad

Frequency

VHF: 136-174 MHz
UHF: 403-527 MHz
300 Band: 300-360 MHz
350 Band: 350-400 MHz

Channel Spacing

12.5/20/25 kHz?

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

0.5 ppm

Power Output (Low Power)

VHF/UHF: 0.5 W
300/350 Band: 1 W

Power Output (High Power)

VHF: 5 W
UHF/300 Band/350 Band: 4 W

Modulation Limiting

2.5 kHz @ 12.5 kHz
5.0 kHz @ 25 kHz
+4.0kHz @ 20 kHz?

FM Hum and Noise

-40dB @ 12.5 kHz

1 350 Band does not support 20 kHz.
2 350 Band does not support 20 kHz.
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Parameter

Limited Keypad and Non-Keypad

-45 dB @ 20/25 kHz?

Conducted/Radiated Emission

-36 dBm <1 GHz

-30 dBm > 1 GHz

Adjacent Channel Power

60 dB @ 12.5 kHz

70 dB @ 20/25 kHz?

Audio Response

TIA603D

Audio Distortion

3%

FM Modulation

12.5 kHz: 11KOF3E

25 kHz: 16K0F3E

4FSK Digital Modulation

12.5kHz Data: 7K60F1D and 7K60FXD

12.5kHz Voice: 7K60F1E and 7K60FXE

Digital Vocoder Type

AMBE+2™

Digital Protocol

ETSI-TS102361-1

ETSI-TS102361-2

ETSI-TS102361-3

I::/ NOTICE: Limited Keypad Model is not applicable to 300 Band.

Conforms to:

« ETSITS 102 361 (Parts 1, 2, and 3) - ETSI DMR Standard

» ETSI EN 300 086 - ETSI RF Specifications (Analog)

« ETSIEN 300 113 - ETSI RF Specifications (Digital)

* 1999/5/EC (R&TTE - Radio and Telecommunications Terminal Equipment)
* 2011/65/EU (RoHS 2 - Banned Substances)

* 2012/19/EU (WEEE - Waste Electrical and Electronic Equipment)

* 94/62/EC (Packaging and Packaging Waste)

» Radio meets applicable regulatory requirements.

Table 12: Self-Quieter Frequencies

UHF (MHz)

VHF (MHz)

300 Band (MHz)

350 Band (MHz)

403.2 +/-10KHz

136.8 +/-10KHz

307.2 +/-10KHz

360 +/-10KHz

408 +/-10KHz

139.2 +/-10KHz

312 +/-10KHz

364.8 +/-10KHz

410.4 +/-10KHz

144 +/-10KHz

319.2 +/-10Khz

369.6 +/-10KHz

422.4 +/-10KHz

148.8 +/-10KHz

324 +/-10Khz

384 +/-10KHz

427.2 +/-10KHz

153.6 +/-10KHz

336 +/-10KHz

396 +/-10KHz

432 +/-10KHz

158.4 +/-10KHz

340.8 +/-10KHz

446.4 +/-10KHz

160 +/-10KHz

345.6 +/-10KHz
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UHF (MHz)

VHF (MHz)

300 Band (MHz)

350 Band (MHz)

456 +/-10KHz

163.2 +/-10KHz

360 +/-10KHz

460.8 +/-10KHz

168 +/-10KHz

465.6 +/-10KHz

172.03 +/-10KHz

468 +/-10KHz

172.8 +/-10KHz

480 +/-10KHz

499.2 +/-10KHz

501.6 +/-10KHz

504 +/-10KHz

508.8 +/-10KHz

519.25 +/-10KHz

Table 13: Military Standards

Ap- 810C 810D 810E 810F 810G

pli- Meth Pro- Meth Pro- Meth Pro- Meth Pro- Meth Pro-

ca-

ods ce- ods ce- ods ce- ods ce- ods ce-

ble

MIL- du- du- du- du- du-

STD res res res res res

Low 500.1 I 500.2 il 500.3 il 500.4 il 500.5 I

Pres-

sure

High 501.1 I, 501.2 I /A1 501.3 I /A1 501.4 I/ 501.5 I/A1

Tem- II , , Hot, ,

pera- /A1 /A1 oI/H I/A1

ture ot

Low 502.1 I 502.2 1/C 502.3 I/C 502.4 1/C 502.5 I/C

Tem- 3, 3, 3, 3,

pera- o/C ao/cC o/C ao/C

ture 1 1 1 1

Tem- 503.1 I 503.2 A1/C 503.3 A1/C 503.4 I 503.5 I-C

pera- 3 3

ture

Shoc

k

Solar 505.1 il 505.2 1/ 505.3 I/ 505.4 I/ 505.5 I /A1

Radi- Hot- Hot- Hot-

ation Dry Dry Dry

Rain 506.1 I, 506.2 I, 506.3 I, 506.4 I, 506.5 I,
I I I m I

Hu- 507.1 I 507.2 o/ 507.3 o/ 507.4 - 507.5 I/

midi- Hot- Hot- Hot-

ty Hu- Hu- Hu-

mid mid mid
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Ap- 810C 810D 810E 810F 810G
pli- Meth Pro- Meth Pro- Meth Pro- Meth Pro- Meth Pro-
ca-
ods ce- ods ce- ods ce- ods ce- ods ce-
ble
MIL- du- du- du- du- du-
STD res res res res res
Salt 509.1 I 509.2 I 509.3 I 509.4 - 509.5 -
fog
Dust 510.1 I, 510.2 I, 510.3 I, 510.4 I, 510.5 I,
il il il il I
Vi- 514.2 VII/F, 514.3 1/ 514.4 1/ 514.5 1/ 514.6 1/
bra- Curv Cat1 Cat1 Cat2 Cat2
tion e-W, 0, II/ 0, II/ 4, I/ 4, 10/
O Cat3 Cat3 Cats Catb
Shoc 516.2 I, 516.3 I, 516.4 I, 516.5 I, 516.6 I,
k I vV I\ vV v

Table 14: Environmental Specifications

Parameter

Specifications

Operating Temperature

-30 °C to +60 °C

Storage Temperature

-40 °C to +85 °C

Thermal Shock Per MIL-STD
Humidity Per MIL-STD
ESD IEC 61000-4-2 Level 4

Water Intrusion

IEC 60529 -IP67

Packaging Test

MIL-STD 810D and E

3 Operating temperature specification with Li-lon battery is -10 °C to +60 °C. Operating tempera-
ture specification with NiMH battery is -20 °C to +60 °C.
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Chapter 2

Test Equipment and Service Aids

This chapter lists the recommended test equipment and service aids, as well as information on field
programming equipment that can be used in servicing and programming Motorola Solutions radios.

Recommended Test Equipment

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

required.

Table 15: Test Equipment

50 MHz Bandwidth

5 mV/div to 20 V/div

or equivalent

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
Multimeter? equivalent current measurements. Au-
5 Hz to 1 MHz dio voltage measurements.
10 MQ Impedance
RF Signal 100 MHz to 1 GHz Agilent N5181A (www.agi- Receiver measurements
Generator* lent.com), Ramsey
~130dBm to +10dBm | 25G1000B (www.ramseye-
FM Modulation: 0 kHz lectronics.com), or equivalent
to 10 kHz
Audio Frequency: 100
Hz to 10 kHz
Oscillo- 2 Channel Tektronix TDS1001b Waveform measurements
scope* (www.tektronix.com)

Power Meter

5% Accuracy

Bird 43 Thruline Watt Meter

Transmitter power output

or equivalent

and Sensor* 100 MHz to 500 MHz (ww.blrd-electronlc.com) or measurements

equivalent
50 W

RF Millivolt- 100 mVto 3V RF Boonton 92EA RF level measurements

meter 10 kHz to 1 GHz (www.boonton.com) or equiv-
alent

Power Sup- OVto32V B&K Precision 1790 Voltage supply

ply 0Ato20A (www.bkprecision.com)

4 Can use Service Monitor as substitute.
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2.2
Service Aids

The following table lists the service aids recommended for working on the radio. 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 16: Service Aids

Motorola Description Application

Solutions

Part No.

RLN4460_ Portable Test Set Enables connection to the audio/accessory jack.
Allows switching for radio testing.

GMVN5141_ CPS on CD-ROM Allows servicer to program radio parameters, tune
and troubleshoot radios.

PMKN4115_ Portable Programming Cable This cable connects the radio to a USB port for ra-
dio programming and data applications.

PMKN4117_ Portable Programming, Testing, | This cable connects the radio to a USB port for ra-

and Alignment Cable dio programming, testing, and alignment.
NOTICE:
4

» This cable does not support external
PTT using Testbox.

» This cable does not auto route to ex-
ternal Audio path once the cable is at-
tached.

» All test instructions will require
through software tool (for example,
CPS, Tuner, and more.)

PMNN4428 7.5V Universal Battery Elimina- | Connects to radio by using battery eliminator cable.

tor

PMLN6154 RF Adaptor Adapts radio antenna port to BC cabling of test
equipment.

PMLN6201_ RF Adaptor Holder Holds RF adaptor in place.

PMLN6422 SMA RF Cable RF cable with SMA and N-type connector.

1185937A01 Grease Acts to lubricate parts.

TLOOO013A0 Chassis and Knob Opener Removes chassis from the front housing.

1

NLN9839 Vacuum Pump Kit Allows servicer to test for leakages.

NTN4265 Pressure Pump Kit Allows servicer to locate leakages.

5871134M01 Connector Fitting This connector allows the vacuum hose to be con-
nected to the radio chassis.

3271133M01 Fitting Seal This seal secures the connector fitting to the radio
chassis.
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2.3
Programming, Testing, and Alignment Cable

Programming, Testing, and Alignment Cable and Side Connector are required in servicing and
programming radios.
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Figure 3: Programming, Testing, and Alignment Cable

#1 |
#3

#5—]
#7771

Table 17: Pin Configuration of Side Connector

CONNECTION

P1

P2

Pin

Pin

Pin

Function

1

VCC (5 V)
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CONNECTION
P1 P2
Pin Pin Pin Function
- 3 5 Data+
- 2 4 Data-

16 4 8 Ground
1and 5 - 2 External Speaker+
2and 7 - 3 External Speaker-

17 - 6 External Mic+

16 - 7 External Mic-

Figure 4: Pin Layout of Side Connector
2 S
Bl ’
6
S 7

-
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Chapter 3

Transceiver Performance Testing

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

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

Although these radios function in digital and analog modes, all testing is done in analog mode.

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 18: 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

311
Setting Up DMR Transmitter and Receiver Test

Procedure:
1 Connect the Programming cable to the radio and computer.
2 Remove the RF plug.
3 Connect the RF antenna adaptor to the 50 Q RF Input/Output port of the radio.
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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 following figure.

Figure 5: DMR Radio Transmitter and Receiver Testing Setup

Ant. Input / Output

O,
Eiééég >
H85E08 T/R Port g | ’
sl )
———— Modulated RF Test gég Programming Cable Z
Signal / Tx
modulated RF Signal Battery Eliminator
Power Supply

See RF Plug Disassembly on page 47 for RF Plug Removal and RF Adaptor Insertion.

3.2

Display Model Test Mode

3.21

Entering Display Radio Test Mode

Procedure:
1 Turn the radio on

2 Within 10 seconds after Self-Test is complete, press Side Button 2 five times in succession.

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

Table 19: Front Panel Access Test Mode Displays

Name of Display Description Appears
Service Mode The literal string indicates 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
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
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I:;/ NOTICE: 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 display scrolls
automatically character by character after 1 second to view the whole information. If the
Left button is pressed before the last information is displayed, the radio suspends the
information display until the user presses the Right button to resume the information
display. The last display shows RF Test Mode.

3.2.2
RF Test Mode
When the radio is operating in its normal environment, the radio microcontroller controls the RF

channel selection, transmitter key-up, and receiver muting, according to the customer codeplug
configuration.

However, when the unit is on the bench for testing, alignment, or repair, it must be removed from its
normal environment with a special routine, called Test Mode or air test.

3.2.2.1
Testing RF Channel Selections

Prerequisites: In RF Test Mode, the first line of your radio displays RF Test and power level icon.
And the second line of your radio displays the test environment, channel number, and channel spacing.
The default test environment is CSQ.%

Procedure:

1 Each short press of Side Button 2 changes the test environment (CSQ->TPL->DIG->USQ
->CSQ).

I:;/ NOTICE: DIG is digital mode and other test environments are analog mode as described
in the following table.

Table 20: Test Environments

No. of Description Function
Beeps
1 Carrier Squelch (CSQ) RX: if carrier detected
TX: mic audio
2 Tone Private-Line RX: unsquelch if carrier and tone detected
(TPL)

TX: mic audio + tone

3 Digital Mode (DIG) RX: if carrier detected

TX: mic audio

4 Unsquelch (USQ) RX: constant unsquelch

TX: mic audio

The radio beeps once when radio toggles to CSQ, beeps twice for TPL, beeps three times for
DIG, and beeps four times for USQ.

5 Only for radios with display.
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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.

Turn Channel Knob to change the test channel from 1 to 14.

See Table 21: Test Frequencies on page 33 for test channel descriptions.

The radio beeps in each position.

Table 21: Test Frequencies

6 See Table 21

: Test Frequencies on page 33.

Channel Selector Test Channel UHF VHF 300 350
Switch Position Band Band
1 Low Power TX#1 or #9 403.15 136.075 300.025 350.025
9 High Power RX#1 or #9 403.15 136.075 300.025 350.025
2 Low Power TX#2 or #10 423.25 142.575 308.525 357.525
10 High Power RX#2 or #10 423.25 142575 |308.525 [397-525
3 Low Power TX#3 or #11 444 .35 146.575 317.025 364.525
11 High Power RX#3 or #11 444.35 146.575 317.025 364.525
4 Low Power TX#4 or #12 465.45 155.575 325.525 371.525
12 High Power RX#4 or #12 465.45 155.575 325.525 371.525
5 Low Power TX#5 or #13 485.55 161.575 334.025 378.525
13 High Power RX#5 or #13 485.55 161.575 334.025 378.525
6 Low Power TX#6 or #14 506.65 167.575 342.525 385.525
14 High Power RX#6 or #14 506.65 167.575 342.525 385.525
7 Low Power TX#7 or #15 526.75 173.975 351.025 392.525
15 High Power RX#7 or #15 526.75 173.975 351.025 392.525
8 Low Power TX#8 or #16 527.00 174.000 359.925 399.925
16 High Power RX#8 or #16 527.00 174.000 359.925 399.925
Table 22: Transmitter Performance Checks
Test Communications An- Radio Test Set Comments
Name alyzer
Refer- Mode: PWR MON Test PTT to Frequency error to be:
zggici/re- Fourth channel test !\r/l:s[e’ gzgf;/nu' +68 Hz for VHF
6
frequency Channel transmit.
Monitor: Frequency er- 4 carrier +150 Hz for 300 Band
ror squelch
Input at RF In/Out 1175 Hz for 350 Band
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34

Test Communications An- Radio Test Set Comments

Name alyzer
+201 Hz for UHF

Power RF | As above As above As above Low Power:
0.9-15W
(UHF/VHF/300
Band/350 Band)
High Power:
4.0-4.8 W (UHF/300
Band/350 Band)
5.0-6.0 W (VHF)

Voice Mode: PWR MON As above As above, Deviation:

Modula- meter se- > 4.0 kHz but < 5.0 kHz

. Fourth channel test

tion frequency® Iriféor to (25 kHz Ch Sp).

atten to -70, input to RF

In/Out

Monitor: DVM: AC Volts

Set 1 kHz Mod Out lev-

el for 0.025 Vrms at

test set,

80 mVrms at AC/DC

test set jack

Internal Mode: PWR MON Test Remove Press PTT switch on
Voice Fourth channel test Mode, r_nod_ula- radio. Say "_four'_' loudly
Modula- frequency® Test tion input into the radio mic.

tion _ Channel Measure

atten to -70, input to RF [ 4 carrier deviation:

In/Out squelch > 4.0 kHz but < 5.0 kHz
output at (25 kHz Ch Sp)
antenna

TPL As above Test As above Deviation:
Modula- Mode 2500 Hz but <1000Hz

Fourth ch | test ’

tion frg:u eniy%“”e ©s Test (25 kHz Ch Sp).
Channel
BW to narrow 4
TPL
Table 23: Receiver Performance Checks
Test Communications An- Radio Test Set Comments
Name alyzer
Refer- Mode: PWR MON Test PTT to Frequency error to be:
zzgi:;e' Fourth channel test !\I'/Ieosc:e, gzrs]lt;nu- +68 Hz for VHF
6

frequency Channel transmit.

Monitor: Frequency er- 4 carrier +150 Hz for 300 Band

ror squelch




MNO002211A01-AE

Chapter 3: Transceiver Performance Testing

Test Communications An- Radio Test Set Comments
Name alyzer
Input at RF In/Out output at
antenna. +175 Hz for 350 Band
+201 Hz for UHF
Rated Mode: GEN Test Meter se- Set volume
Audio Output level: 1.0 mV Mode Iectqr to control to 2.83 Vrms
, Test Audio PA
RF
Channel
Sixth channel test 6 carrier
frequency® squelch
Mod: 1 kHz tone at
3 kHz deviation
Monitor: DVM: AC Volts
Distortion As above, except dis- As above As above Distortion <3.0%
tortion
Sensitivi- As above, except SI- As above Nil RF input to be <0.35
ty (SI- NAD, lower the RF lev- "\
NAD) el for
12 dB SINAD.
Noise RF level set to 1 mV As above Meter se- Set volume
Squelch RF lection to control to 2.83 Vrms
Threshold Audio PA,
(only ra- speaker/
dios with load to
conven- speaker
tional As above, except Out of As above Unsquelch to occur at
system
need to change _frequency toa Test <0.25 pVv.
be test- conventlonal system. Mode; se- Preferred SINAD =
Raise RF level from lect a
ed.) . ) 6-8 dB
zero until radio un- conven-
squelches. tional
system.

3.2.3

Display Test Mode

Procedure:

1 Press and hold Side Button 1 to enter display test mode.

2 Upon any button or key press, the LCD displays the growing horizontal bars. Press any button
until the LCD display turns black and change to vertical bars. Press any button until LCD display
full screen black and change to icon display.

The LCD displays the following icons:
* RSSI (with full bar)

e Monitor
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* Tone disabled

* Priority-two channel scan

* Unread message

* Emergency

» Talkaround

» Battery strength indicator (with full bar)

The LCD display become clear and consequently display the rest of the icons, high-power level icon
(H), companding icon, option board icon, and secure operation icon upon any button/key press.

3.2.4
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.

4 Press any button/key.

The green LED is turned off. The radio lights up both LEDs up while displaying Both LEDs On.
The orange LED lights up.

3.25
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.

3.2.6
Speaker Tone Test Mode

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

The radio generates a 1 kHz tone with the internal speaker.
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3.2.7
Earpiece Tone Test Mode

Procedure:
1 Connect the external accessory to the radio.
2 Press and hold Side Button 1 after Speaker Tone Test Mode.
The radio beeps once and displays Earpiece Tone Test Mode.

The radio generates a 1 kHz tone from the earpiece.

3.2.8
Audio Loopback Earpiece Test Mode

Procedure:
Press and hold Side Button 1 after the Earpiece Tone Test Mode.
The radio beeps once and displays 2Audio Loopback Earpiece Test Mode.

The radio routes any audio on the external mic to the earpiece.

3.29
Battery Check Test Mode

Procedure:
Press and hold Side Button 1 after Audio Loopback Earpiece Test Mode.

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

The radio displays the following:
Figure 6: Battery Check Test Mode Display

Rem. Capacity100%
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3.2.10

Button/Knob/PTT Test Mode

Any key press causes the test to advance from one step to the next.

Table 24: Button/Knob/PTT Checks

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 Side Button 1.

96/1 appears.
The radio beeps.

Release the button.

96/0 appears.
The radio beeps.

Press Side Button 2.

97/1 appears.
The radio beeps.

Release the button.

97/0 appears.
The radio beeps.

Press the PTT button.

1/1 appears.
The radio beeps.

Release the button.

1/0 appears.
The radio beeps.

Table 25: Keypad Checks

Action

Result

Press the P1 button.

160/1 appears.
The radio beeps.

Release the button.

160/0 appears.
The radio beeps.

Press the P2 button.

161/1 appears.
The radio beeps.

Release the button.

161/0 appears.
The radio beeps.

Press the MENU button.

85/1 appears.
The radio beeps.
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Action Result

Release the button. 139/0 appears.

The radio beeps.

Press the BACK button. 129/1 appears.

The radio beeps.

Release the button. 129/0 appears.

The radio beeps.

Press the Left button. 128/1 appears.
The radio beeps.

Release the button. 128/0 appears.
The radio beeps.

Press the Right button. 130/1 appears.
The radio beeps.

Release the button. 130/0 appears.
The radio beeps.

Press the OK button. 85/1 appears.
The radio beeps.

Release the button. 85/0 appears.
The radio beeps.

3.3
Non-Display Model Test Mode

3.3.1
Entering Non-Display Radio Test Mode

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

The radio beeps.

3.3.2
RF Test Mode

When the radio is operating in its normal environment, the radio microcontroller controls the RF
channel selection, transmitter key-up, and receiver muting, according to the customer codeplug
configuration.

However, when the unit is on the bench for testing, alignment, or repair, it must be removed from its
normal environment with a special routine, called Test Mode or air test.
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3.3.21

Testing RF Channel Selections

Prerequisites: In RF Test Mode, the first line of your radio displays RF Test and power level icon.
And the second line of your radio displays the test environment, channel number, and channel spacing.
The default test environment is CSQ.”

Procedure:

1 Each short press of Side Button 2 changes the test environment (CSQ->TPL->DIG->USQ

>CSQ).

E/ NOTICE: DIG is digital mode and other test environments are analog mode as described
in the following table.

Table 26: Test Environments

No. of Description Function
Beeps
1 Carrier Squelch (CSQ) RX: if carrier detected
TX: mic audio
2 Tone Private-Line RX: unsquelch if carrier and tone detected
(TPL) TX: mic audio + tone

3 Digital Mode (DIG) RX: if carrier detected
TX: mic audio

4 Unsquelch (USQ) RX: constant unsquelch
TX: mic audio

The radio beeps once when radio toggles to CSQ, beeps twice for TPL, beeps three times for
DIG, and beeps four times for USQ.

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.

Turn Channel Knob to change the test channel from 1 to 14.

See Table 27: Test Frequencies on page 40 for test channel descriptions.

The radio beeps in each position.

Table 27: Test Frequencies

Channel Selector Test Channel UHF VHF 300 350
Switch Position Band Band

1 Low Power TX#1 or #9 403.15 136.075 300.025 350.025
9 High Power RX#1 or #9 403.15 136.075 300.025 350.025
2 Low Power TX#2 or #10 423.25 142.575 308.525 357.525

40
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8 See Table 27: Test Frequencies on page 40.

Channel Selector Test Channel UHF VHF 300 350
Switch Position Band Band
10 High Power RX#2 or #10 423.25 142.575 308.525 357.525
3 Low Power TX#3 or #11 444 .35 146.575 317.025 364.525
11 High Power RX#3 or #11 444 .35 146.575 317.025 364.525
4 Low Power TX#4 or #12 465.45 155.575 325.525 371.525
12 High Power RX#4 or #12 465.45 155.575 325.525 371.525
5 Low Power TX#5 or #13 485.55 161.575 334.025 378.525
13 High Power RX#5 or #13 485.55 161.575 334.025 378.525
6 Low Power TX#6 or #14 506.65 167.575 342.525 385.525
14 High Power RX#6 or #14 506.65 167.575 342.525 385.525
7 Low Power TX#7 or #15 526.75 173.975 351.025 392.525
15 High Power RX#7 or #15 526.75 173.975 351.025 392.525
8 Low Power TX#8 or #16 527.00 174.000 359.925 399.925
16 High Power RX#8 or #16 527.00 174.000 359.925 399.925
Table 28: Transmitter Performance Checks
Test Communications An- Radio Test Set Comments
Name alyzer
Refer- Mode: PWR MON Test PTT to Frequency error to be:
Zzgi:yre- Fourth channel test !\rAeOS[G’ gzgr;nu' +68 Hz for VHF
8
frequency Channel transmit.
Monitor: Frequency er- 4 carrier +150 Hz for 300 Band
ror squelch
Input at RF In/Out 1175 Hz for 350 Band
+201 Hz for UHF
Power RF | As above As above As above Low Power:
0.9-15W
(UHF/VHF/300
Band/350 Band)
High Power:
4.0-4.8 W (UHF/300
Band/350 Band)
5.0-6.0 W (VHF)
Voice Mode: PWR MON As above As above, Deviation:
Modula- meter se- >4.0 kHz but < 5.0 kHz
. Fourth channel test
tion frequency® Irtre]?gor to (25 kHz Ch Sp).
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tortion

Test Communications An- Radio Test Set Comments
Name alyzer

atten to -70, input to RF

In/Out

Monitor: DVM: AC Volts

Set 1 kHz Mod Out lev-

el for 0.025 Vrms at

test set,

80 mVrms at AC/DC

test set jack

Internal Mode: PWR MON Test Remove Press PTT switch on
Voice Fourth channel test Mode, r_nod_ula- !'adio. Say "_four'_' loudly
Modula- frequency® Test tion input into the radio mic.

tion _ Channel Measure

atten to -70, inputto RF [ 4 carrier deviation:

In/Out squelch > 4.0 kHz but < 5.0 kHz
output at (25 kHz Ch Sp)
antenna

TPL As above Test As above Deviation:

Modula- Fourth channel test Mode, =500 Hz but <1000Hz

tion frequency® Test (25 kHz Ch Sp).
Channel

BW to narrow 4

TPL
Table 29: Receiver Performance Checks
Test Communications An- Radio Test Set Comments
Name alyzer
Refer- Mode: PWR MON Test PTT to Frequency error to be:
ZEZ?ICF;G‘ Fourth channel test ¥§§e’ gﬁglt;”“ +68 Hz for VHF

f 8

requency Channel transmit.

Monitor: Frequency er- 4 carrier +150 Hz for 300 Band

ror squelch

Input at RF In/Out output at +175 Hz for 350 Band
antenna.

+201 Hz for UHF
Rated Mode: GEN Test Meter se- Set volume
Audio Output level: 1.0 mV Mode Iectqr to control to 2.83 Vrms
, Test Audio PA

RF
Channel

Sixth channel test 6 carrier

frequency?® squelch

Mod: 1 kHz tone at

3 kHz deviation

Monitor: DVM: AC Volts

Distortion As above, except dis- As above As above Distortion <3.0%
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Test Communications An- Radio Test Set Comments
Name alyzer
Sensitivi- As above, except SI- As above Nil RF input to be <0.35
ty (SI- NAD, lower the RF lev- "\
NAD) el for
12 dB SINAD.
Noise RF level setto 1 mV As above Meter se- Set volume
Squelch RF lection to control to 2.83 Vrms
Threshold Audio PA,
(only ra- speaker/
dios with load to
conven- speaker
tional As above, except Out of As above Unsquelch to occur at
system
need to change _frequency toa Test <0.25 pV.
be test- conventlonal system. Mode; se- Preferred SINAD =
Raise RF level from lect a
ed.) . ) 6-8 dB
zero until radio un- conven-
squelches. tional
system.

3.3.3

LED Test Mode

Procedure:

1 Press and hold Side Button 1 after RF Test Mode.

The radio beeps once.

2 Press any button/key.
The red LED lights up.

3 Press any button/key.
The red LED turns off and the radio lights up the green LED.

4 Press any button/key.

The green LED turns off and the radio turns on both LEDs.

3.34

Speaker Tone Test Mode

Procedure:

Press and hold Side Button 1 after LED Test Mode.

The radio beeps once.

The radio generates a 1 kHz tone with the internal speaker.
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3.3.5
Earpiece Tone Test Mode
Procedure:

Press and hold Side Button 1 after Speaker Tone Test Mode.

The radio beeps once.
The radio generates a 1 kHz tone with the earpiece.

3.3.6
Audio Loopback Earpiece Test Mode

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

The radio beeps once.
The radio routes any audio on the external mic to the earpiece.

3.3.7
Battery Check Test Mode

Procedure:
Press and hold Side Button 1 after Audio Loopback Earpiece Test Mode.

The radio beeps once.

The radio LED lights up as follows:

» Green LED for High Battery Level

» Orange LED for Mid Battery Level

» Blinking red LED for Low Battery Level

3.3.8
Button/Knob/PTT Test Mode

Any key press causes the test to advance from one step to the next.

Table 30: Button/Knob/PTT Checks

Action Result

Press and hold Side Button 1. The radio beeps once.

Rotate the Volume Knob. The radio beeps at each position.
Rotate the Channel Knob. The radio beeps at each position.
Press Side Button 1. The radio beeps.

Release the button. The radio beeps.

Press Side Button 2. The radio beeps.
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Action Result

Release the button. The radio beeps.
Press the PTT button. The radio beeps.
Release the button. The radio beeps.
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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 a Windows 8/7/2000/XP/Vista
environment.

E/ NOTICE: 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 kit.

Table 31: Software Installation Kits Radio Tuning Setup

Description Part Number
MOTOTRBO CPS, Tuner, and AirTracer Applications CD GMVN5141_
41

Customer Programming Software Setup
Program the radio using the following setup.

CAUTION: Computer USB ports can be sensitive to Electrostatic Discharge. Do not touch
exposed contacts on a cable when connected to a computer.

Figure 7: CPS Programming Setup

Radio

Il

Portable Programming
Battery Cable
PMKN4115_

4.2
AirTracer Application Tool

The MOTOTRBO AirTracer application tool has the ability to capture over-the-air digital radio traffic
and save the captured 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.
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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.

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, Windows 2000/XP/Vista/Windows 7 and a tuner program are
required to tune the radio. See "Radio Tuning Equipment Setup” to perform tuning procedures.

Figure 8: Radio Tuning Equipment Setup

Battery
Eliminator Service Monitor

7.5V Reg. . or Counter
PMNN442\8 RF Adaptor // Transmit
T19VDC / I Wattmeter |
Power j——m—mo—omo- [ Radio i
10 dB Pad Receive
Supply RF Generator

Audio In TXI Audio Generator |
— :l] [ TestBox [
_\—/ RLN4460_ 1 RXI Sinad Meter |
Programming, Testing &
Alignment Cable
Algrmen AC Voltmeter

=

4.3.1
RF Plug Disassembly

Procedure:

1 Use tweezers to lift up one end of the RF plug and pull it out.
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Figure 9: RF Plug disassembly

Label Description

1 RF Plug

2 |Insert the RF Adaptor into the front housing.
Figure 10: RF Adaptor insertion

Label Description

1 RF Adaptor

3 Screw in the RF adaptor to the front housing.
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Figure 11: RF Adaptor screw

4 Insert the RF connector.

CAUTION: Do not attach the RF Connector into the RF Adapter Holder before inserting
the RF Adapter Holder into the housing.

Figure 12: RF Connector

49



MNO002211A01-AE
Chapter 5: Disassembly/Reassembly Procedures

Chapter 5

Disassembly/Reassembly Procedures

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.

5.1
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/ NOTICE:

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

Cleaning External Plastic Surfaces
IMPORTANT: The only recommended agent for cleaning the external radio surfaces is a 0.5%
@ solution of a mild dish-washing detergent in water.

Apply the 0.5% detergent-water solution sparingly with a stiff, non-metallic, short-bristled brush to work
all loose dirt away from your radio. Use a soft, absorbent, lint-less cloth, or tissue to remove the
solution and dry your radio. Make sure that no water remains entrapped near the connectors, cracks,
or crevices.

Cleaning Internal Circuit Boards and Components

IMPORTANT:
@ The only factory recommended liquid for cleaning the printed circuit boards and their
components is isopropyl alcohol (100% by volume).

Always use fresh supply of alcohol and a clean container to prevent contamination by
dissolved material (from previous usage).
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Apply Isopropyl alcohol (100%) with a stiff, non-metallic, short-bristled brush to dislodge embedded or
caked materials located in hard-to-reach areas. The brush stroke should direct the dislodged material
out and away from the inside of your radio. Make sure that controls or tunable components are not
soaked with alcohol. Do not use high-pressure air to hasten the drying process since it can cause the
liquid to collect in unwanted places. After completing of the cleaning process, use a soft, absorbent,
lint-less cloth to dry the area. Do not brush or apply any isopropyl alcohol to the frame, front cover, or
back cover.

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
General Repair Procedures and Techniques

Environmentally Preferred Products (EPP) were developed and assembled using

environmentally preferred components and solder assembly techniques to comply with the European
Union's Restriction of Hazardous Substances (ROHS 2) Directive 2011/65/EU and Waste Electrical
and Electronic Equipment (WEEE) Directive 2012/19/EU. To maintain product compliance and
reliability, use only the Motorola Solutions specified parts in this manual.
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For the identification of lead (Pb) free assembilies, all EPP products carry the EPP Marking, shown in
the following examples, on the Printed Circuit Board (PCB). This marking provides information to those
performing assembly, servicing, and recycling operation on this product, adhering to the JEDEC
Standard No. 97. The EPP Marking takes the form of a label or marking on the PCB.

@o ® @

“Ivl intct vl intct 245°C
— 245°C

Any rework or repair on Environmentally Preferred Products must be done using the appropriate lead-
free solder wire and lead-free solder paste as stated in the following tables:

2nd

Table 32: Lead Free Solder Wire Part Number List

Motorola Alloy Flux Type |Flux Con- |Melt- Supplier |[Diame- [Weight
Solutions tent by ing Part num- |ter
Part Number Weight Point ber
1088929Y01 |95.5Sn/3.8Ag/ RMA Ver- [2.7-3.2% 217 °C |52171 0.015 |11b
0.7Cu sion in. spool
Table 33: Lead Free Solder Paste Part Number List
Manufacturer [Viscosity Type Composition Liquid Tem-
Part Number and Percent perature
Metal

NC-SMQ230 900-1000KCPs [Type 3 (95.5%Sn-3.8%A 217 °C

Brookfield (5 (-325/+500) [g-0.7%Cu)

rpm) 89.3%

Parts Replacement and Substitution

When damaged parts are replaced, identical parts must be used. If the identical replacement part is not
locally available, check the parts list for the proper Motorola Solutions part number and order the part.

Rigid Circuit Boards

This family of radios use bonded, multi-layer, printed circuit boards. Since the inner layers are not
accessible, some special considerations are required when soldering and unsoldering components.
The plated-through holes may interconnect multiple layers of the printed circuit. Therefore, exercise
care to avoid pulling the plated circuit out of the hole.

When soldering near a connector:

* Avoid accidentally getting solder in the connector.

» Be careful not to form solder bridges between the connector pins.
» Examine your work closely for shorts due to solder bridges.

For soldering components with Hot-Air or infra red solder systems, check the user guide of your solder
system to get information on solder temperature and time for the different housings of the integrated
circuits and other components.

52



MNO002211A01-AE
Chapter 5: Disassembly/Reassembly Procedures

54
Disassembling and Reassembling the Radio

When disassembling and reassembling the radio, it is important to pay particular attention to the snaps
and tabs, and how parts align with each other.

CAUTION: To assure the safety and regulatory compliance of your radio, repair your radio only
at Motorola Solutions service facilities. Please contact your local dealer or Point of Sale for
further instructions.

The following tools are required for disassembling the radio:
« TORX™ T screwdriver

* Chassis and Knob Opener (TLOO0013A01)

The following tools are required for reassembling the radio:
» Grease (1185937A01)

* TORXT screwdriver

* Vacuum Pump Kit (NLN9839) - Radio Immersibility Test
* Pressure Pump Kit (NTN4265) - Radio Immersibility Test
» Connector Fitting (5871134M01) - Radio Immersibility Test
» Fitting Seal (3271133M01) - Radio Immersibility Test

» Seal Port (3286058L01)

» Ventilation Label (LBO00256A01)

E/ NOTICE: If a unit requires further testing or service than is customarily performed at the basic
level, send radio to Motorola Solutions Service Center.

5.5
Detailed Radio Disassembly

The section describes the detailed disassembly procedure of your radio.

5.5.1
Front Kit from Chassis Disassembly

Procedure:
1 Turn off the radio.
2 Remove the battery:
a Release the battery latch by moving it into the unlock position.
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Figure 13: Battery removal

Label Description

1 Latch

b With the latch released, slide the battery downwards.
Figure 14: Battery removal

3 Remove the battery from the radio.
4 Remove the antenna by turning it counterclockwise.
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Figure 15: Antenna removal

5 Remove the volume and channel knobs off from their shafts using the knob removal tool.

Figure 16: Volume and Channel Knob removal.

Label Description
1 Volume Knob
2 Channel Knob

E/ NOTICE: Both knobs slide on and off. However, they are supposed to fit very tightly on
their shafts.
6 Separate the back kit from the front kit as follows:
a Unscrew the screw using TORX T6 screwdriver.
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Figure 17: Front Kit-Back Kit Screw removal

b Use the chassis and knob opener to separate the back kit from the front kit.
Figure 18: Back Kit disassembly

¢ Slowly slide out the back kit from the front kit.
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Figure 19: Back Kit removal

A CAUTION:
Do not force the chassis out if it gets stuck by pulling it. This will cause damage to the
front kit.

Do not pull out the chassis forcefully as this will cause damage to the flex connector.
7 Lay the front kit down. Rotate the back kit backward and slightly away from the front kit.

8 Lift the Zero Insertion Force (ZIF) connector latch on the mainboard assembly to release the flex
and separate the back kit from the front kit.

Figure 20: Disconnecting the interface UC-audio flex and keypad-display flex (Limited
Keypad Model)

Label Description

1 Interface Keypad-Display Flex
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Label Description

2 Interface UC-Audio Flex

Figure 21: Disconnecting the UC-audio flex (Non-Keypad Model)

5.5.2
Back Kit Disassembly

Procedure:
1 Remove the top control seal.

Figure 22: Top control seal removal

2 Use a TORX screwdriver with a T6 head to remove the five M2 screws holding the mainboard
assembly to the back kit.
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Figure 23: Back Kit disassembly

3 Remove the battery contact seal.

Figure 24: Battery contact seal removal

5.5.3
Keypad, Display, and Keypad Board Disassembly

Procedure:
1 Disconnect the UC-audio flex.
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Figure 25: UC-audio flex removal

2 Remove the display retainer after removing the two K18 screws.

Figure 26: K18 screw removal

:
L
L |
|
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w
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L
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3 Disconnect the display flex from the keypad board and remove it from the front kit.
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Figure 27: Display flex removal

4

4 Remove the keypad and display module from the front kit.
Figure 28: Keypad removal

Label Description
1 Keypad
2 Display Module
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5.54
Side Button, Speaker, Microphone, and UC-Audio Flex Disassembly

Procedure:
1 Pull out the PTT retainer.

Figure 29: PTT retainer removal

Label Description

1 PTT Retainer

2 Remove the side button.

Figure 30: Side button removal

62



MNO002211A01-AE
Chapter 5: Disassembly/Reassembly Procedures

Label Description
1 Side Button

3 Peel off the UC escutcheon.
Figure 31: UC escutcheon removal

4 Pull the UC-audio flex (adhesive held) FR4 from the front housing. Push the UC-audio flex
through the UC slot into the housing.

Figure 32: UC-audio flex removal

5 Remove the K18 screw securing the speaker retainer.
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Figure 33: Speaker retainer screw removal

6 Remove the speaker assembly from the front kit and separate the speaker module and retainer.

Figure 34: Speaker retainer removal
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5.6
Detailed Radio Reassembly

The section describes the detailed reassembly procedure of your radio.

5.6.1
Speaker Reassembly

Procedure:

1 Insert the UC-audio flex through the speaker retainer so that the speaker retainer is placed
directly on the speaker assembly.

Figure 35: Speaker assembly

E/ NOTICE: Ensure the flex is on top of the retainer to prevent it from being torn during
reassembly.

2 Use tweezers to pull UC-audio flex circuit through the UC slot and place the speaker assembly
in the recess on the front kit.
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Figure 36: UC-audio flex

3 Replace with a new UC escutcheon.

Figure 37: UC escutcheon

4 Ensure the mic is seated properly in the mic boot. Screw in the K18 screw to the speaker
retainer.
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Figure 38: Speaker retainer reassembly

Label Description

Mic

5.6.2
Side Button, Keypad, Display, and Keypad Board Reassembly

Procedure:
1 Insert side button to the front housing.

Figure 39: Side button reassembly
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Label Description

1 Side Button

E/ NOTICE: Ensure the side button is seated firmly without any pinching as this impacts the
sealing performance.

2 Replace the PTT retainer.
Figure 40: PTT retainer reassembly

Label Description

1 PTT Retainer

3 Place the display module into the display module recess.
Figure 41: Display module reassembly
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4 Place the keypad into the front kit and press firmly in place.
Figure 42: Keypad reassembly

E/ NOTICE: Ensure the keypad mushroom rib is fully seated in the sealing groove to
prevent any pinching or bulging.

5 Tongue in the keypad board.
Figure 43: Keypad board reassembly

6 Connect the display flex and gently latch it down.
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Figure 44: Display flex reassembly

7 Hold up the UC-audio flex and insert the display retainer. Screw in the K18 screw to the speaker
retainer.

Figure 45: Speaker retainer reassembly

|:/ NOTICE: Ensure the UC-audio flex is not trapped under the speaker retainer.

8 Connect the UC-audio flex to the keypad board and gently press the Zero Insertion Force (ZIF)
connector until it latches shut.

9 Affix a poron pad on top of the UC-audio flex.
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Figure 46: UC-audio flex pad reassembly

5.6.3
Back Kit Reassembly

Procedure:
1 Replace the thermal pad on the chassis.
Figure 47: Replace thermal pad

A DB

2 Affix the chassis label on both the left and right side of the chassis.
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Figure 48: Affix chassis label

3 Replace battery contact seal on the chassis. Orientate the battery contact seal so that the wider
edge is at the top side.

Figure 49: Battery contact seal reassembly

Label Description

1 Wider Edge

CAUTION: Make sure the battery contact seal is not twisted or lifted when the mainboard
assembly is placed on the chassis.

4 Place the mainboard assembly on the chassis and replace the five M2 screws.
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Figure 50: Mainboard reassembly

Label Description

1-5 Five M2 screws

5 Insert the top control seal into the volume and channel shaft. Push on the wing of the top control
seal as shown in Figure 51: Top control seal reassembly on page 73, until it is seated on the
base of the switches.

Figure 51: Top control seal reassembly

Label Description
1 Wing
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A CAUTION: Ensure the top control seal is seated properly on the shafts.

5.6.4
Front Kit Reassembly

Procedure:
1 Apply a thin layer of grease to the full perimeter of the dispensed O-ring.

2 Connect the two flexes to the mainboard Zero Insertion Force (ZIF) connector and gently latch it
firmly shut.

Figure 52: Interface flexes reassembly (Limited Keypad Model)

3 Slide the back kit into the front kit and firmly press down to snap it in.
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Figure 54: Front kit reassembly

4 Fasten the two Front Kit-Back Kit screws by using TORX T6 screwdriver.
5 Slide in the volume and channel knob fully on the shafts on the front kit.

Figure 55: Knob reassembly

6 Attach antenna by turning it in clockwise.
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Figure 56: Attaching the antenna

5.6.5
RF Plug Reassembly

Procedure:
1 Replace the RF plug by using tweezers.
Figure 57: RF Plug reassembly

2 If Motorola Solutions nameplate is damaged, remove nameplate with tweezers and replace a
new one.
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Figure 58: Nameplate replacement

3 Make sure the RF plug and nameplate are flushed to the housing and not bulging up. If it bulges
up, disassemble and reassemble back.

4 If product nameplate is damaged, remove nameplate with tweezers and replace a new one.

Figure 59: Product nameplate reassembly
-

E/ NOTICE: Maintain this area regularly, at least annually, to prolong battery contacts life
and free interface from contamination.
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5.7
Ensuring Radio Immersibility

This section discusses radio immersibility concerns, tests, and disassembly and reassembly of the
radios.

5.71

Servicing

Radios shipped from the Motorola Solutions factory have passed vacuum testing and are capable of
restoring the watertight integrity of your radio.

CAUTION: It is strongly recommended to defer your radio maintenance to qualified service
personnel and service shops. This is of paramount importance as service by unauthorized
persons may cause irreparable damage to your radio. If disassembly is necessary,
unauthorized attempts to repair the radio may void any existing warranties or extended
performance agreements with Motorola Solutions. It is also recommended for qualified service
personnel/workshop that is authorized by Motorola Solutions to perform annual check on your
radio immersibility.

5.7.2
Accidental Immersion
If radio is accidentally dropped into water, shake your radio to remove the excess water from the

speaker grille and microphone port area before operating. Otherwise, the sound may be distorted until
water has evaporated, or is dislodged from these areas.

5.7.3
Specialized Test Equipment

This section summarizes the specialized test equipment necessary for testing the integrity of the
radios.

To ensure that the radio is truly a watertight unit, special testing, test procedures, and specialized test
equipment are required. The special testing involves a vacuum check of the radio and pressure testing
(troubleshooting) for water leaks. if the vacuum check fails. The specialized test equipment/instrument
mentioned in the Service Aids is authorized by Motorola Solutions and is used to perform the vacuum
check and pressure testing, if required. Any equipment/tools/instruments not mentioned in this chapter
must not be used to perform these tests.

5.7.4
Vacuum Pump Kit
The vacuum pump kit includes a vacuum pump with gauge, and a vacuum hose.

A connector fitting (5871134MO01) and fitting seal (3271133M01) pump connector, which must be
ordered separately, connects the vacuum hose to the radio chassis.
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Figure 60: Connector Fitting - Fitting Seal Pump Connector

®

Label Description

1 Fitting Seal

2 Connector Fitting
5.7.5

Pressure Pump Kit
The pressure pump kit includes a pressure pump with gauge, and a pressure hose.

With the vacuum pump kit, the connector fitting - fitting seal pair connects the pressure hose to the
radio chassis.

5.7.6

Miscellaneous Hardware

Other items needed for testing radio immersibility are:
» Large water container

» Deionized (DI) water

» A supply of replacement parts: Battery Contact Seal, Breathing Vent Label, and Breathing Vent
Membrane.

5.7.7
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.
* Remove the universal connector dustcover to expose the universal connector.

* Remove the breathing vent label and breathing vent membrane.

Procedure:
1 Attach antenna firmly to the radio.

2 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.
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3 Ensure that the fitting seal is attached to the hose-to-chassis pump connector. Screw the pump
connector into the tapped hole in the chassis.

A CAUTION: Do not bend or over tighten pump connector to the chassis.

4 Attach the open end of the hose to the pointed end of the pump connector.
Place the radio on a flat surface with the chassis facing upward.

Operate the pump until the gauge indicates 6 in. Hg of vacuum on the radio. Observe the gauge
for approximately 1 min.

+ If the needle falls 0.5 in. Hg or less (one scale interval, for example, from 3 in. Hg to 2.5 in.
Hg), 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 (one scale interval, for example, from 3 in. Hg to less
than 2.5 in. Hg), 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 on page 80.

7 Remove the vacuum hose and pump connector from the radio.

5.7.8
Pressure Test

Pressure testing involves creating a positive pressure condition inside your radio, immersing radio in
water, and observing radio for a stream of bubbles (leak). Since all areas of your radio are being
checked, observe the entire unit carefully for the possibility of multiple leaks before completing this test.

E/ NOTICE: Pressure testing the radio is necessary only if the radio has failed the vacuum test. Do
not perform the pressure test until the vacuum test has been completed.

Procedure:
1 Screw the pump connector (with fitting seal) into the tapped hole in the chassis.

2 Attach one end of the pressure hose to the pump connector and the other end to the pressure
pump.

3 Attach antenna firmly to your radio.
Operate the pump until the gauge reads approximately 1 psig.

A CAUTION: Pressure any greater than 1 psig might push air around the main seal.

Maintain the pressure at 1 psig and immerse the radio into a water-filled container.
Watch for any continuous series of bubbles.

A stream of bubbles indicates a sign of leakage. Some air entrapment may cause the
accumulation of bubbles, especially in the grille area, but the bubbles should not be continuous.

A CAUTION: Do not bend or over tighten pump connector to the chassis.

7 Note all of the seal areas that show signs of leakage.
Pinpoint the problem to the following areas:
* Front Housing
* Chassis kit
+ Battery Contact Seal

8 Remove the radio from the water container, and dry the radio thoroughly.
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A CAUTION: Keep the area around the chassis vacuum port dry by ensuring that there is
no water around it.

E/ NOTICE: Dry the area around the main seal with extra care to prevent contamination of
the internal electronics while the unit is open.

9 Remove the pump connector from the chassis.

Postrequisites: After performing Pressure Test, your radio must undergo baking process in a
temperature chamber for constant temperature soaking at 60 °C for 1 hour. This is to ensure no
moisture is trapped inside the radio and prevent contamination of the internal electronics after
reassembling the radio.

5.7.9
Troubleshooting Leak Areas

Before repairing any leak, read steps in the applicable section. This helps to eliminate unnecessary
disassembly and reassembly of a radio with multiple leaks.

Troubleshoot only the faulty seal areas listed in Pressure Test on page 80, and when multiple leaks
exist, in the order listed.

I:;/ NOTICE:

Before reassembling the radio, always install a Battery Contact Seal in the defective area.

5.7.9.1
Front Housing Troubleshooting

Procedure:
Do one or both of the following:

+ If aleak occurs at the Lens (Display Models only), Universal Connector, Chassis/Housing
interface, or PTT button area of the housing, replace the housing, refer to Detailed Radio
Disassembly on page 53.

1 Remove the housing assembly from the radio.
2 Discard the housing assembly.
3 Install a new housing assembly to the radio.

» If the leak occurs at the control top area, remove the knobs in order to determine the leak
location:

1 Conduct the Pressure Test.
2 |dentify the leak location.

5.7.9.2
Replacing Battery Contact Seal

Procedure:
1 Remove the Battery Contact Seal from the Chassis. Refer to "Radio Disassembly" Chapter.

2 Inspect the Battery Contact Seal, Chassis, and surrounding areas for foreign material that might
prevent the Battery Contact Seal from sealing properly.

Install a new Battery Contact Seal, discard the old Seal.

Reassemble the Chassis assembly followed by installing into Front Kit. Refer to "Radio
Reassembly" Chapter.
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5.7.9.3
Replacing Chassis Assembly

Procedure:

1 Remove the chassis assembly from the radio. Refer to Front Kit from Chassis Disassembly on
page 53.

Remove the Mainboard from chassis. Refer to Back Kit Disassembly on page 58.
Assemble a new chassis assembly; discard the old chassis assembly.

Reassemble the chassis assembly followed by installing into front kit. Refer to Detailed Radio
Reassembly on page 65.

5.7.9.4
Replacing Ventilation Seal and Ventilation Label

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

Procedure:
1 Remove the Ventilation Label that covers the Ventilation Seal from the chassis.
2 Remove the Ventilation Seal.

3 Ensure that the chassis surface (at the Ventilation Label and Ventilation Seal recess) is clean,
no/minimum scratches and free from any adhesive or other foreign materials.

4 |Install a new Ventilation Seal, covering the vent port hole, in the small recessed area in the
chassis. Ensure that no oily substance is in contact with the seal.

5 Install a new Ventilation Label over the Ventilation Seal in the larger recessed area in the
chassis. Press down evenly over the label surface to ensure good adhesion.

5.7.9.5
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 underplate 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.
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5.7.9.5.1
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/cleaner dry for 2
minutes.

4 Replace the battery on the radio. Make sure 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.
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5.7.10
Troubleshooting Charts

Figure 61: Troubleshooting Flow Chart for Vacuum Test (Sheet 1 of 2)
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Figure 62: Troubleshooting Flow Chart for Vacuum Test (Sheet 2 of 2)
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Figure 63: Troubleshooting Flow Chart for Pressure Test and Leakage Areas
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5.8
Radio Exploded Mechanical View and Parts List

5.8.1
Limited Keypad Model

Figure 64: Limited Keypad Model Exploded View
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Table 34: Limited Keypad Model Exploded View Parts List

Label

Description

Part Number

Nameplate (Product Number)

Refer to Additional Parts
List on page 92

2 Nameplate (Motorola Solutions) |33012026001
3 RF Plug 38012018001
4 Volume Knob 36012016001
5 Channel Knob 36012017001
6 Antenna ID Band Refer to Additional Parts
List on page 92
7 Antenna Refer to Additional Parts
List on page 92
Aesthetic Cover 0104058J40
Front Kit PMLN7271_
9.1 PTT Retainer 42012035001
9.2 Side Button KP000087A01
9.3 Housing Assembly 0104067J09
9.4 PTT Keypad KP0OOO086A01
9.5 PTT Paddle HNOOO0696A01
9.6 UC Escutcheon 33012020001
9.7 Microphone Membrane SL000209A01
9.8 Microphone Boot SL000208A01
9.9 Microphone 50012012001
9.10 Speaker Mesh HWO000738A01
9.11 Speaker ACO000028A02
9.12 UC-Audio Flex PF001002A01
9.13 Speaker Retainer 42012044001
9.14 K18 Screw (Keypad-Display 0385273D06
Retainer and Speaker Retainer)
9.15 Front Display Poron 75012078001
9.16 Display Module (2-Line Mono- 72012014002
chrome)
9.17 Back Display Poron HWO000757A01
9.18 Display Retainer 42012034001
9.19 Conductive Pad 75012147001
9.20 Limited Keypad 75012080001
9.21 Keypad Board Assembly 0104065J98
9.22 Interface Keypad-Display Flex PF001004A01
9.23 Interface UC-Audio Flex PFO001005A01
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Label Description Part Number
10 Back Kit Refer to Additional Parts
List on page 92
10.1 Main Board Assembly Part of Back Kit
10.2 Chassis Assembly PMLN7273_
10.2.1 M2 Screw (Main Board Assem- 03012034001
bly)
10.2.2 Top Control Seal 32012269001
10.2.3 Thermal Pad 75012234001
10.2.4 Battery Contact Seal 32012110001
10.2.5 Chassis (With dispensed O- 0104067J11
Ring)
10.2.5.1 | Chassis Left Label LB0O00706A01
10.2.5.2 | Chassis Right Label LB0O00706A02
11 Front Kit-Back Kit Screw 0316281H01
12 Compro Label LBO00560A01
13 Ventilation Seal 3286058L01
14 Ventilation Label LB000256A01
15 TIA Label Non-field replaceable
16 Battery Refer to Additional Parts
List on page 92
17 Belt Clip Refer to Additional Parts
List on page 92
18 RTTE Label 5486749201
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5.8.2
Non-Keypad Model

Figure 65: Non-Keypad Model Exploded View
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Table 35: Non-Keypad Model Exploded View Parts List

Item

Description

Part Number

Nameplate (Product Number)

Refer to Additional Parts
List on page 92

Nameplate (Motorola Solutions)

33012026001

RF Plug

38012018001
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Item Description Part Number
Volume Knob 36012016001
Channel Knob 36012017001
Antenna ID Band Refer to Additional Parts
List on page 92
7 Antenna Refer to Additional Parts
List on page 92
8 Aesthetic Cover 0104058J40
Front Cover Kit PMLN7272_
9.1 PTT Retainer 42012035001
9.2 Side Button KP000087A01
9.3 Housing Assembly 0104067J10
94 PTT Keypad KP000086A01
9.5 PTT Paddle HNOOO0696A01
9.6 UC Escutcheon 33012020001
9.7 Microphone Membrane SL000209A01
9.8 Microphone Boot SL000208A01
9.9 Microphone 50012012001
9.10 Speaker Mesh HWO000738A01
9.1 Speaker AC000028A02
9.12 UC-Audio Flex PF001006A01
9.13 Speaker Retainer 42012044001
9.14 K18 Screw (Keypad-Display 0385273D06
Retainer and Speaker Retainer)
10 Back Kit Refer to Additional Parts
List on page 92
101 Main Board Assembly Part of Back Kit
10.2 Chassis Assembly PMLN7273 _
10.2.1 M2 Screw (Main Board Assem- 03012034001
bly)
10.2.2 Top Control Seal 32012269001
10.2.3 Thermal Pad 7515526H01
10.2.4 Battery Contact Seal 32012110001
10.2.5 Chassis (With dispensed O- 0104067J11
Ring)
10.2.5.1 | Chassis Left Label LB000706A01
10.2.5.2 | Chassis Right Label LB0O00706A02
11 Front Kit-Back Kit Screw 0316281H01
12 Compro Label LBO00560A01
13 Ventilation Seal 3286058L01
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Item Description Part Number

14 Ventilation Label LB000256A01

15 TIA Label Non-field replaceable

16 Battery Refer to Additional Parts
List on page 92

17 Belt Clip Refer to Additional Parts
List on page 92

18 RTTE Label 5486749201

5.8.3
Additional Parts List

This list consists of parts compatible to your radio.

Table 36: Batteries

Item Part Number
Core Slim Li-lon 1500 mAH PMNN4406_
Core NIMH 1300 mAH PMNN4415_
IMPRES Li-lon 1500 mAH PMNN4417_
IMPRES Li-lon Non-FM 2150 mAH PMNN4418_
Core Li-lon 2450 mAH IP68 PMNN4543_

Table 37: Nameplates

Keypad Portable

Item Part Number
DP 2400e 33012039027
DP 2600e 33012039028
Table 38: Back Kits

ltem Part Number
Back Cover Kit, 136—-174 MHz, 5 W, Limited PMLD4733_S
Keypad Portable

Back Cover Kit, 136—-174 MHz, 5 W, Limited PMLD4734 S
Keypad Portable

Back Cover Kit, 136—174 MHz, 5 W, Non-Key- PMLD4737_S
pad Portable

Back Cover Kit, 300-360 MHz, 4 W, Non-Key- PLMLD4749
pad Portable

Back Cover Kit, 350-400 MHz, 4 W, Limited PMLD4755 S
Keypad Portable

Back Cover Kit, 350-400 MHz, 4 W, Limited PMLD4800_S
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Item Part Number
Back Cover Kit, 350-400 MHz, 4 W, Non-Key- PMLD4799_S
pad Portable
Back Cover Kit, 300 MHz, Non-Keypad Porta- PMLD4646_S
ble
Back Cover Kit, 403-527 MHz, 4 W, Limited PMLE5074_S
Keypad Portable
Table 39: Antenna ID Band (in pack of 10 pieces)
Item Part Number
Grey 32012144001
Yellow 32012144002
Green 32012144003
Blue 32012144004
Purple 32012144005

Table 40: Belt Clips

Item Part Number
2 in. belt clip PMLN4651
2.5in. belt clip PMLN7008 _
5.9

Torque Chart

Torque Chart lists the various screws by part number and description, followed by the torque values in

different units of measure.

E/ NOTICE: Torque all screws to the recommended value when assembling the radio.

Table 41: Torque Specifications for Screws

Part Number Description Driver/Socket Torque
Ibs-in N-m
K18 Screw T6 Torx 20to 2.2 0.2310 0.25
(Speaker Re-
tainer)
0385273D06
K18 Screw (Key- |T6 Torx 1.5t01.7 0.17 t0 0.19
pad-Display Re-
tainer)
M2 Screw T6 Torx 3.11t03.5 0.3510 0.40
03012034001 (Mainboard As-
sembly) - New
Chassis
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Part Number Description Driver/Socket Torque
Ibs-in N-m
M2 Screw T6 Torx 2.0 0.23
(Mainboard As-
sembly) - Re-
work Chassis
0316281H01 Front Kit-Back T6 Torx 211023 0.24 t0 0.26
Kit Screw
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Chapter 6

Basic Troubleshooting

This chapter contains error codes and board replacement procedures.

If the board does not pass all the performance checks in Transceiver Performance Testing on page 30
or exhibits an error code listed below, then the circuit board should be replaced. If repair requires
knowledge of details of component level troubleshooting, please send the radio to a Motorola Solutions
Service Center.

To access the various connector pins, use the housing eliminator/test fixture along with the diagrams
found in this section of the manual. See "Service Aids" for the appropriate Motorola Solutions service
aids and tools part numbers.

6.1
Replacement Back Cover Kit Procedures

Once a problem has been isolated to a specific board, install the appropriate back cover kit (Refer to
"Model Charts"), which is orderable from Motorola Solutions Radio Products and Solutions
Organization.

If a board is replaced, it does not necessarily need to be retuned if it has been factory tuned. It should
however be checked for performance before being placed into service. Of particular concern is the
Bias DAC, which will need to be set for the appropriate final device bias current prior to keying up the
radio. If the bias is not properly set it may cause damage to the transmitter.

CAUTION:
The Tuner Tool only allows the serial number of the blank board to be entered once. Be very
attentive during this procedure.

6.2
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.

E/ NOTICE: Power-Up error codes are only applicable to Display Models only.

These error codes are intended to be used by a service technician when the radio generates the Self-
Test Fail Tone. If these tests are successfully completed, the radio will generate the Self-Test Tone.

E/ NOTICE: Non-display radios emit only the Self-Test Fail Tone if it fails the self-test.

There are two classes of detectable errors: fatal and non-fatal.

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.
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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 42: Types of Error Code

connected properly.
Display module is
damaged.

Error Code Description Error Corrective Action
Type

ERROR Call ID or associated Non-Fatal Normal communication is still possible, but

01/02 aliases codeplug block the user may be inconvenienced.
checksum is wrong. Reprogram codeplug.

ERROR Tuning Codeplug block | Non-Fatal Normal communication is still possible.

01/22 checksum is wrong.

FAIL 01/82 External Codeplug Fatal Reprogram codeplug.
block checksum is
wrong.

FAIL 01/92 Secure Codeplug Fatal Reprogram codeplug.
checksum error.

FAIL 01/A2 Tuning Codeplug block | Fatal Reprogram codeplug.
checksum is wrong.

FAIL 01/81 ROM Checksum is Fatal Reprogram FLASH Memory, then retest.
wrong.

FAIL 01/88 Radio RAM test fail- Fatal Retest radio by turning it off and turning it
ure. on again.

FAIL 01/90 General hardware test Fatal Retest radio by turning it off and turning it

or FAIL failure. on again.

02/90

FAIL 02/81 DSP ROM Checksum Fatal Reprogram FLASH Memory, then retest.
is wrong.

FAIL 02/82 DSP RAM1 test fail- Fatal Retest radio by turning it off and turning it
ure. on again.

FAIL 02/84 DSP RAM2 test fail- Fatal Retest radio by turning it off and turning it
ure. on again.

FAIL 02/88 DSP RAM test failure. Fatal Retest radio by turning it off and turning it

on again.

FAIL 02/CO DSP ROM Checksum Fatal Retest radio by turning it off and turning it
is wrong. on again.

No Display Display module is not Fatal Check connection between main board and

display module. Replace with new display
module.

2

Depot.
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Operational Error Codes
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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 43: Types of Error Code

Error Description Error Type Corrective Action

Code

FAIL Synthesizer Out-of-Lock. Non-fatal Reprogram the codeplug. Refer
001 to Detailed Service Manual.
FAIL Personality checksum or Non-fatal Reprogram the codeplug.

002 system block error.

2

NOTICE: If error message reoccurs, send radio to nearest Motorola Solutions Service Centers

or Authorized Motorola Solutions Service Dealers.
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Appendix A

EMEA Regional 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.

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.
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Service Information

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.

Contact Details
Email: techsupport.emea@motorolasolutions.com

Table 44: List of Telephone Numbers

Country In Country Number to Dial
AUSTRIA 0800 281 195

DENMARK 80 253 546

FRANCE 0800 914 532 or +33 176 775 609
GERMANY 0800 724 6872 or +49 69 22221568
ISRAEL 180 931 5818

ITALY 800 791 276

NETHERLANDS 0800 0249 893

NORWAY 800 14 802

POLAND 00800 1215 772

RUSSIA 810 800 286 15011

SAUDI ARABIA 800 811 0523

SOUTH AFRICA 0800 994 886

SPAIN 9009 416 84

UNITED KINGDOM 0800 731 3496 or +44 207 019 0461
UNITED ARAB EMIRATES 8000 3570 4387

All Other Countries +44 207 019 0461

European Systems Component Centre (ESCC)

The European Systems Component Centre provides a repair service for infrastructure equipment.
Customers requiring repair service should contact the Customer Information Desk to obtain a Return
Material Authorization number. The equipment should then be shipped to the following address unless
advised otherwise.
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Motorola Solutions GmbH, European Systems Component Centre, Am Borsigturm 130,13507 Berlin,
Germany

Contact Details

» E-Mail: escc.admin@motorolasolutions.com

* Telephone: +49 (0) 30 66861404

+ Telefax: +49 (0) 30 66861426

* Monday — Friday 08:00 am to 06:00 pm (CET)

European Radio Support Centre (ERSC)

ERSC provides a remote Technical Support Service to help customers resolve technical issues and
quickly restore their systems. The centre handles service orders for subscribers and accessories. This
team of highly skilled professionals is available to the customers that have current ERSC service
agreements in place. For further information and to verify if your current service agreement entitles you
to benefit from this service, contact your local customer support.

Contact Details

» E-Mail: ersc.admin@motorolasolutions.com
* Telephone: +49 (0) 30 66861555

* Telefax: +49 (0) 30 66861579

Parts Identification and Ordering

If you need help in identifying non-referenced spare parts, direct a request to the Customer Care
Organization of a local area Motorola Solutions representative. Orders for replacement parts, kits, and
assemblies should be placed directly at the local distribution organization of Motorola Solutions or
through the Extranet site Motorola Online at https://emeaonline.motorolasolutions.com.

Updated Versions of Manuals

Verify the current version of the manual at our Extranet site, Motorola Online: https://
emeaonline.motorolasolutions.com.

Your Input

Send questions and comments regarding user documentation to
documentation@motorolasolutions.com.
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Limited Level 3 Servicing

Only Motorola Solutions Service Center or Motorola Solutions Authorized Dealers can perform Limited
Level 3 Servicing.

Refer to "Disassembly/Reassembly Procedures" chapter for details of the following:
* Preventive maintenance (inspection and cleaning).

» Safe handling of CMOS and LDMOS devices.

* Repair procedures and techniques.

For soldering components with Hot-Air or infra red solder systems, check the User Guide of your solder
system to get information on solder temperature and time for the different housings of the integrated
circuits and other components.
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CA1
Component and Parts List

Figure 66: PCB Top View
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Figure 67: PCB Bottom View
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:

No. Circuit Ref Motorola Solutions Description
Part Number
1 S4030 1875103C04 Potentiometer, Rotary On/Off Switch
29 S4010 40012023001 Frequency Switch (Endless)
40012029001 Frequency Switch (Stopper)
3 E0800 02012010003 Connector RF
4 M0800 0987378K01 Conn RF Mod3
5 SW4040 4070354A01 SW:SM, SPST50, 12, Push-On Type*
6 SW4041 4070354A01 SW:SM, SPST50, 12, Push-On Type*
7 SW4042 4070354A01 SW:SM, SPST50, 12, Push-On Type*

9 There are two models for the frequency switch, Endless and Stopper. Follow the correct switch

during servicing.
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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 (BT) A wireless protocol utilizing short-range communications over short distances.

Customer Programming Software (CPS) Software with a graphical user interface containing
the feature set of a radio.

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.

Digital Private-Line (DPL) A type of digital communications that utilizes privacy call, as well as
memory channel and busy channel lock out to enhance communication efficiency.

Federal Communications Commission (FCC) Regulates interstate and international
communications by radio, television, wire, satellite and cable in all 50 states, the District of Columbia,
and U.S. territories. It was established by the Communications Act of 1934 and operates as an
independent U.S. government agency overseen by Congress. The commission is committed to being a
responsive, efficient and effective agency capable of facing the technological and economic
opportunities of the new millennium.

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

General-Purpose Input/Output (GPIO) Pins whose function is programmable.

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

Motorola Digital Communications (MDC) A Motorola Solutions proprietary signaling scheme
permitting the transfer of data communications at the rate of 1200 bits per second. Designed
specifically for high reliability in the land-mobile radio environment. Digital encoding allows a much
greater amount of information to pass over the channel with each message than with alternative tone
encoding methods. Some features include: PTT ID, Emergency, Call Alert, Emergency Alarm, Voice
Selection Call (SelCall), Radio Check, and Monitor.

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

Paging One-way communication that alerts the receiver to retrieve a message.
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.

Private-Line Tone Squelch (PL) A continuous sub-audible tone that is transmitted along with
the carrier.

Programming Cable A cable that allows the CPS to communicate directly with the radio using
USB.

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.

Repeater Remote transmit/receive facility that re-transmits received signals in order to improve
communications range and coverage (conventional operation).

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.
Spectrum Frequency range within which radiation has specific characteristics.

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.

Time-out Timer (TOT) A timer that limits the length of a transmission.

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 analog or digital
signals.

| Abbreviation: XCVR
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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.

Universal Serial Bus (USB) An external bus standard that supports data transfer rates of 12
Mbps.
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BBeaneHue

B HacTosLLEeM pykoBOACTBE COAEPXKMTCHA BCA MHGOpMauums, Heobxoammasi ansa obecneveHus
MaKcUMarnbHOW NPOU3BOAUTENBHOCTU U3AENUSA Y MakCUManbHOro BpeMeHn paboTbl C MOMOLLLIO
npoueayp obcnyxvBaHnst ypoBHsa 1 1 2.

OToT YPOBEHb O6Cﬂy)KI/IBaHl/IFI CBOOUTCA K YPOBHIO 3aMeHbI NiiaTbl N UCMOJ1b3yeTCA HEKOTOPbIMU
JToKalnbHbIMW CEPBUCHbLIMU LLEHTPAMWN, aBTOPU30BAHHLIMU OUN1epaMin KOMMaHUn Motorola Solutions,
KnneHTamm c CaMOOGCJ'IY)KVIBaHVIeM n /J,I/ICTpI/I6bPOTOpaMVI.

BHUMAHMUE!:

OTU MHCTPYKUMM MO 06CNyXMBaHUIO NpeaHa3HauYeHbl TONbKO Ans KBanMguLMpoBaHHOrO
nepcoHana. [nsi CHXeHNs pucka NnopaxeHusl SNeKTPUYECKNM TOKOM BbINOMHANTE
TEXHUYECKOE 0BCNYXMBaHNE TOMNbKO TEX KOMMNOHEHTOB, KOTOPLIE NPUBEAEHbI B MHCTPYKLUMSAX NO
akcnnyataumu. [pyrue eicTBUst AOMKHbI BbIMOMHATLCSA KBANMGULMPOBAHHbLIMM
cneuunanuctamm. O6paTuTech k KBannuUUMpoBaHHbLIM crneLmanucTam ans nposeaeHns
obcnyXnBaHus.

[laHHOe pyKkOBOACTBO BKITHOHAET TeXHMUYeckne xapakrtepuctukn LEX L11, obwee onncanne LEX L11,
pekomMeHOOoBaHHOE McMblTaTenbHOe obopyaoBaHMe, cpeacTsa obcnyxuBaHus, obLime pekomeHgaumm
no o6cnyXnBaHuio, Npouenypbl COOPKM 1 pa3bopku, a Takke pasHECEHHbIE BUAbI U CMIUCKM OeTanen.

CooTBeTcTBMUE TPpeOOBaAHUAM 6€30MNacHOCTU U CTaHA4apTam
BO34EeUCTBUA U3Nly4aeMoMn paguov4acTOTHON SHeprum

BHUMAHMUE!:

HaHHasa pagnocTaHuus npegHa3HadeHa TonbKo AN NpodeccMoHanbHoM aKkennyaTaumu.
Tonkko npu aToM ycnoeumn byaet obecneyeHo BbinonHeHne TpeboBanuin FCC B oTHOLLEHUN
BO3[ENCTBMSA U3Ny4aeMOon pagnmoyacToTHON aHepruu. [Nepe Havyanom Mcnonb3oBaHus
AaHHOro n3genusa o3HakoMbTech ¢ bykneTom "CBefeHus 0 6€30NacHOCTM U BO3AENCTBUM
n3nyyaemMon pagno4acToTHOM SHeprun', MpunaraeMbIM K paguoctaHumn. B Hem cogepxarcs
Ba>)KHbl€ MHCTPYKLUMM NO 3KCMyaTauum u TexHuke 6esonacHocTu, a Takke uHdopmaums no
BO3ENCTBMIO PaaMoYacTOTHOM SHEPTUM U KOHTPOSO COOTBETCTBUS NPUMEHVMMbIM CTaHAapTam
1 HOpMaTuBam.

[nsa 03HAaKOMITEHWSI CO CMIMCKOM @HTEHH, aKKyMyISTOPOB M APYIrMX akCeCcCyapoB, YTBEPXKOEHHbIX
komnaHuen Motorola Solutions, nocetute http://www.motorolasolutions.com

ABTOpCKMe NpaBa Ha KOMMNbIOTEPHOE NporpamMmMHoe
obecnevyeHue

OnucaHHble B gaHHOM pykoBoacTse nsgenuna Motorola Solutions moryT cogepkaTb 3aliuLLEHHbIE
aBTOPCKMMW NpaBamMun KOMMbOTEPHbIE Nporpammbl Motorola Solutions, xpaHsaLmecs Ha
nonynpoBoaHukoBbIx 3Y nnu apyrux Hocutenax. 3akoHsl CLUA n HEKOTOPbLIX APYrMX CTpaH
obecneunBaloT onpeaeneHHble 3KCKM3nBHbIE NpaBa koMmnaHum Motorola Solutions B oTHOLEHUN
3alULLEHHBIX aBTOPCKMM NMPaBoOM KOMMbIOTEPHbIX NpOorpamMm, BKIKoYasi, NOMMMO MpoYero,
9KCKMNIO3MBHOE MPaBO Ha KONUPOBaHME U BOCMNpou3BeaeHne B nobor opmMe 3allnLLeHHbIX aBTOPCKUM
NpaBoOM KOMMbIOTEPHbIX NPOrpaMm. B cBA3M € 3TUM HUKAKME KOMMNbIOTEPHbIE NPOrpamMMbl KOMMaHWUK
Motorola Solutions, koTopble cogepxaTcs B nagenuax Motorola Solutions, onMcaHHbIX B HAacTosLWEM
PYKOBOACTBE, HE paspeLlaeTcs KonmpoBaTb, BOCNPOM3BOAUTb, M3MEHATb, NoABeEpraTb UHXEHEPHOMY
aHanuay Ansi co3gaHvsa aHanora Uy pacrnpocTpaHaTb Kakum Obl TO HY Gbino cnocobom 6e3 ABHOro
NnMCcbMEeHHOro paspeLueHnsi komnanum Motorola Solutions. Kpome Toro, npnobpeTtenne nsgenuii
Motorola Solutions He npuBegeT NPSIMO, KOCBEHHO, MPOLLECCYANbHO UMM KAKUM-NTMGO MHBIM 00pa3oMm K
nepegave nuLEeH3nn Ha aBTOPCKUE NpaBa, NaTeHTbl UK 3anaTeHTOBaHHbIe NpunoxeHus Motorola
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BBepgenue

Solutions, kpome 06bIYHON HEUCKITKOYMTENBHOW NULIEH3UM HA UCMOMNb30BaHMe, KOTopasi BO3HMKAeT No
3aKOHy Npw npoaxe n3genus.

ABTOpCKMe NpaBa Ha AOKYMEHTbI

3anpeLyaeTcs KONMMPOBAHWNE UIN PAcNpOCTPaHEHNE 3TOr0 AOKYMEHTa MUIn ero Yyacten 6e3 ABHOro
NMCbMEHHOro paspeLueHus komnaHmm Motorola Solutions. Hukakast YyacTb JaHHOrO pykoBoACTBa He
MOXeT ObITb BOCNPOM3BeAeHa, pacnpocTpaHeHa unm nepegaHa B fitodor goopme u nobbimu
cpeAacTBaMun (3NEKTPOHHBIMU UMM MeXaHUYecKnMin) ¢ nobon Lenbto 6e3 SBHOro NMCbMEHHOTO
pa3spelueHunsa komnaHun Motorola Solutions.

OTKa3 OT OTBETCTBEHHOCTH

WNHdopmMauusa B faHHOM JOKYMEHTE NpoLUMa TWaTeNbHY NPOBEPKY U AOIMKHA paccMaTpmBaThbCs Kak
HapexxHas. OgHaKo KOMNaHUSA He HeCeT OTBETCTBEHHOCTU 3a BO3MOXHble HETOMHOCTU. Bonee Toro,
komnaHusi Motorola Solutions octaBnsieT 3a coboi npaBo BHOCUTb U3MEHEHMs1 B Ntoboe nsgenve ans
YNyYLEHNS ACHOCTH, (PYHKUMOHANbLHOCTH Unun cTpykTypbl. KomnaHus Motorola Solutions He HeceT
HUKaKnX 06s3aTenbCTB, CBA3AHHLIX C UCMOMb30BAHUEM MNOOLIX N3OENNA UNIN CXEM, OMUCAHHbIX B
JaHHOM JOKYMEHTE, a Takke He NpeJoCTaBrseT NMMUEH3MM B pamMKax NaTEHTHbIX NpaB Unu npasa Ha
apyrve nagenusi.

ToBapHble 3HaKu

MOTOROLA, MOTO, MOTOROLA SOLUTIONS u norotun B Buae CTunnsoBaHHom 6ykesl M
ABNSATCA TOBAPHbLIMW 3HAKaMu UNK 3aperncTpmpoBaHHbIMU TOBapHbIMK 3Hakamu Motorola Trademark
Holdings, LLC u ncnonb3sytoTtcs no nuueHsunn. Bce npoyne ToBapHble 3Haku SBASIOTCA
COBCTBEHHOCTBIO COOTBETCTBEHHbIX BNagenbLeB.

© 2019 Motorola Solutions, Inc. Bce npaBa 3awuiueHsbl.

OnpekTuBa No yTunusauumm 3aneKTpm4eckoro u aneKTpoHHOro obopyaoBaHus
(WEEE) EBponeuckoro coto3a (EC)

mmm B cooTBeTCcTBUM € Anpektmuon WEEE EBponenckoro cotosa npoaykums, noctynaroLasa B CTpaHbl
EC, nomkHa MMeTb SpnbiK CO 3HAYKOM MepPeYEepPKHYTON MyCOPHOMN KOP3WHbI Ha NPOAYKTe (B HEKOTOPbIX
crny4yasix — Ha yrnakoBKe).

CornacHo gupektnee WEEE Takow sipriblK C NepeyepKHyTON MyCOPHOWN KOP3VMHOWM O3HaYaeT, YTo
MoKynaTenu u KOHeYHble nonb3oBatenu B ctpaHax EC He gomkHbl BbibpackiBaTb aNeKkTpuyeckoe u
3NeKTPoHHOEe 000pyaOBaHUE UM akceccyapbl K HEMy BMecTe C ObITOBbIMU OTXO4aMM.

[MokynaTtenu unm KoHeYHble nonb3oBaTenu B cTpaHax EC gomkHbl 06paTuTbCca B MECTHOE
npeacTaBUTENbLCTBO NOCTaBLUMKA 000PYAOBaHUSA UK B LIEHTP 0O6CY>KMBaHMSA, YTODbLI NONy4nNTh
WHOPMaLMIO O NMyHKTax nepepaboTku.
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UcTopuna AokyMeHTa

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

U3meHeHune OnucaHue Dara
MNO002211A01-AA MepBbIf BbINYCK AnBapb 2016 1.
MNO002211A01-AB OOGHOBMEHbI YaCTOThI Hekabpb 2017 T.

camMoszarnyweHumsa B pasgene
TEXHNYECKUNX XapaKTEPUCTUK.

MNO002211A01-AC OOHOBMEHO yKa3aHue CeHTa6pb 2018 1.
"OT1uketka TIA" Ha "He
noasnexuT 3ameHe Ha mecrte"”
B CMMCKe geTanen ¢
n3obpaxxeHneM yCTponcTBa B
pa3obpaHHOM Buae.

MNO002211A01-AD YpaneH HWKHUA KONOHTUTYI. UioHb 2019 T.
MNO002211A01-AE [ob6asneH pa3gen Uionb 2019 r.
"OrpaHn4yeHHoe

obcnyxuBaHue ypoBHs 3"

O6HoBEHa eMKOCTb KaHarna B
Tabnuue "ObLine
TEXHUYECKMe
XapakTepuctukn" B pasgene
"TexHnyeckune
XapakTepucTukn".

11
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YcnoBHble 0603Ha4YeHUs1, UCMOMb3yeMble B PYKOBOACTBE

YcnoBHble 0003Ha4YeHus,
Ucnosib3yemMblie B PyKOBOACTBEe

B gaHHOM pykoBOACTBE UCMOMb3YIOTCH TakMe yCrnoBHble 0603Ha4YeHus, kak "lMNpeaynpexgexHve”,
"BHumaHue" u "Mpumedanne". 3T ycrnoBHble 0603HaYeHUs criyxaT AN 3a0CTPEHUs BHUMaHWS Ha
CyLLecTBYOLWMX yrpo3ax 6e3onacHoCTv U ANs HAaNOMUHAHUSA O cOBnaeHNN HEOBXOANMBIX Mep
BesonacHocTu.

A
A

12

NPEOYNPEXAEHUE:

O603HaveHne MPEOYMPEXOEHWE ykasbiBaeT Ha NOTEHLMANbHO ONACHYK CUTyauuto,
KoTopasi MOXeT CTaTb NPUYMHON TPaBMbl UM CMEPTU, ecinn He ByayT NPUHATLI Mephbl Mo ee
npeaoTBpaLLEHMIO.

BHUMAHMUE!:

0O603Ha4veHne BHUMAHWE yka3sbiBaeT Ha NOTEHUMANbHO ONacHy CUTyaUmio, KoTopasi MOXeT
NpMBECTM K MOBpeXaeHnto obopyaoBaHus, ecnm He OyayT NPUHSTLI MePbI MO ee
npegoTBpaLLeHuIo.

YBEOOMIEHMUE:
O603HayeHne NMPUMEYAHWE ykasbiBaeT Ha nocnegoBaTenbHOCTb onepauui, MeToabl Unm
YCIOBMS1, Ha KOTOpble HEOOX0AMMO 06paTUTL BHUMAaHWE.
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BBenenue

BBeageHue

1.1
OnucaHue paguocTtaHUuumn

OTK nopTaTUBHbIE PaaMOCTaHUUM NoaaepKUBAIOT Creayowmne AnanasoHbl YacToT U YPOBHM
MOLLIHOCTH.

Tabnuua 1: InanasoHbl HacTOT M YPOBHEWN MOLLHOCTW paguocTaHLmnin

[Awnana3oH yactoT Monoca nponyckaHusA YpoBeHb MOLHOCTH
OoBY 136-174 MI'yy 1BTtunn 5 BT
YBY 403-527 Ml 1Btunmn4d BT
Ounana3son 300 300-360 My, 1Bt unu 4 Bt
HwvanasoH 350 350-400 MlMy 1BTtunn4 Bt

OTn UMdpOoBbIE PaaNOCTaHLMM BXOAAT B YNCIIO CaMbIX COBEPLUEHHbIX NpMemMonepeaatLLmx
paanoCcTaHLUMi Ha COBPEMEHHOM PbIHKE. [TPOYHYI0 KOHCTPYKLUMIO 3TUX YCTPOWUCTB OLEHAT
nonb3oBaTenu, KOTopbiM Heobxoanma BbICOKOIh(PEKTMBHASA, Ka4eCTBEHHAsA 1 HaJeXHas CBA3b 130
[OHs1 B AeHb. Takas apxmTekTypa No3BOnseT nogaepXmBartb MHOXECTBO CTaHOAPTHBIX M CaMbiX
nepenoBbIX PYHKLUIA, U B UTOre Bbl NonydaeTe 6onee peHTabeneHoe pelleHne ansi 4BYCTOPOHHEN
pagnocBa3u.

1.1.1
Moaenb ¢ orpaHn4YeHHOM KnaBuaTypow

OToT pa3gen coaepXXnt Ha3BaHnAa U onncaHnAa KHOMOK paanoCTaHLU N,

13
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[naBa 1: BBepeHwue

PucyHok 1: Mogenb ¢ orpaHM4eHHOW KnaBuaTypom

MeTtka

dnemMeHT

OnucaHue

Py4ka Bbibopa kaHanos

[MoBopaumBanTe NO 4YacoBOW CTpenke, YTOObI
BblGpaTh crneayroLmin KaHan, n NnpoTMB YacoBON
CTpenku, 4Tobbl BbibpaTb NpeablayLniA KaHanm.

Perynatop Bkn./Bbikn./
"poMKoCTb

YToObl BKMIOUNTD PAAMOCTaHLMIO, NOBEPHUTE
perynaTop No YacoBOW CTperke 4O Lenyka.
YToOb! BbIKNIOYUTL PaaNOCTaHLNIO, MOBEPHUTE
perynaTop NpOTMB YaCOBOW CTPENKM A0 Lienyka.
[nsa yBenuyeHnss rpoMKOCTU BpaLlanTe pyyky no
YacoBOW CTperkKe; ANs YMEHbLUEHNS] YPOBHS
rPOMKOCTU - NPOTUB YaCOBOW CTPENKMU.

CBeToanMoaHbIN MHauKaTop

KpacHbii, 3eneHbIn 1 AHTapHbI CBETOAMOAbI
obosHavatoT paboyee cocTosaHME.

KHonka PTT (Push-To-Talk)

HaxxmuTe ans BbINONHEHUS onepaumn
roriocoBOW CBA3W (Hanpumep, rpynnoBoro unm
YaCTHOrO BbI30BA).

MwkpodoH

Ob6ecneumBaeT nepegady ronocoBbIX CUrHaNoOB
npw Haxkxatomn kHornke PTT unu BeinofHEHUN
rornocoBbIX onepauunn.

14
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MeTtka

AnemMeHT

OnucaHune

BokoBble KHOMKK

OTW KHOMKM NpOrpaMMUpYOTCsl Ha MecTe
aKcnnyaTtaumm ¢ nomouypbto MO ans
nporpamMmmupoBaHusa paguocTtaHumi (CPS).

HaBuraunoHHble KHOMKK
MEHIO

MATe KHOMOK 4115 HaBUraLMm No MEHIo 1 Bbibopa
3NEMEHTOB NHTEpenca.

I'Iepep,Hme KHOMKN

OTMW KHOMKM NporpaMMUpyoTcsl nofib3oBaTeneM
¢ nomouybto CPS.

YKngkokpuctannnyeckuin
ancnnen (LCD)

[na nokasa Bn3yanbHON UHOpMaLUN O MHOMUX
PYHKUMAX paanoCcTaHUMM Ucnonb3yeTcs
nonHopasmepHbli (65 x 132) ToueyHo-
MaTpUYHBIN NONYTOHOBLIN AUCHNEN.

10

OuHamunk

Bocnpon3BoauT Bce curHanbl 1 3BYyKH,
reHepupyemMble pagnocTaHumen (Hanpumep,
TOHarbHbIE CUrHanbl KnaBUaTypbl U FONI0COBbLIE
curHansl).

11

YHuBepcarnbHbIn pasbem

Pa3beM Ons NnogknioyYeHnst BCEX akceccyapos,
KOTOpble MOXHO UCMOSb30BaTh C
paavocTaHuueit. imeeTcs BoceMb crnoco6os
NOAKMIOYEHUS U aKTMBaLMW PasMUYHbIX
akceccyapoB.

12

AHTEeHHa

O6GecneunBaeT HEOOXOOUMBIV YPOBEHb
YCUNEHNs paguocurHana Bo BpemMs nepegaym
Unu npuema.

1.1.2

Moaenb 6e3 kKnaBnaTypbl

oTo0T pasnen coaepXKnt Ha3BaHnAa 1N onncaHnAa KHOMOK paanoCTaHUnn.

15
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[naBa 1: BBepeHwue

PucyHok 2: Mogenb 6e3 knaBuaTtypbl

MeTka

dnemMeHT

OnucaHue

Py4ka Bbibopa kaHanos

[MoBopaumBaiTe NO YacoBOW CTpenke, YTOObI
BbIOpaTh criefyoLLmin kKaHan, 1 NPoTUB YacoBOW
CTpenku, 4Tobbl BblbpaTb NpeablayLniA KaHan.

Perynatop Bkn./Bblkn./
"poMKoCTb

UToObl BKMIOUYATE PagMoCTaHLmIo, NoBepHUTE
perynsiTop no 4acoBoW CTpernke Ao Luesyka.
YUToObl BLIKMIOYATE PagMOCTaHLMIo, NOBEPHUTE
perynsTop NpoTUB YacOBOW CTPEerKK A0 LWenyka.
[ns yBenuuyeHns rpoMKoCcTy BpaLlainTe pyyky no
4acoBOWi CTPernke; ANs YMEHbLIEHUS| YPOBHS
FPOMKOCTM - MPOTMB YaCOBOMN CTPESIKH.

CBeToaMoaHbIN UHAUKaTopP

KpacHblIin, 3eneHbIn 1 AHTapHbI CBETOAMOAbI
obo3HavaloT pabo4yee cocTosHME.

KHonka PTT (Push-To-Talk)

HaxmuTe aAns BbINONHEHUs onepaumii
rofI0COBON CBA3M (Hanpumep, rpynroBoro umnm
4aCcTHOro BbI30BA).

MukpodpoH

Ob6ecneunBaeT nepenady ronocoBbIX CUrHaNoOB
npu HaxaTtom kHornke PTT unu BeinosiHeHUN
rofI0COBbIX onepaLmi.

16
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[naBa 1: BBepeHue

MeTtka AnemMeHT OnucaHue

6 BokoBble KHOMKM OTW KHOMKM NpOrpaMMUpYOTCsl Ha MecTe
aKcnnyaTtaumm ¢ nomouypbto MO ans
nporpamMmmupoBaHusa paguocTtaHumi (CPS).

7 OuHamunk BocnpounssoauT Bce curHarnbl 1 3BYKM,
reHepupyemsble paguoctaHumen (Hanpumep,
TOHanbHbIE CUrHarbl KnaBuaTypbl 1 FONTOCOBLIE
curHansl).

8 YHuBepcanbHblii pasbem Pa3beM ans nogknioYeHnst BCEX akceccyapos,
KOTOpble MOXHO UCMOSb30BaTh C
paavocTaHuueit. imeeTcs BoceMb crnoco6oB
NOAKMIOYEHUS U aKTMBaLMW PasMUYHbIX
akceccyapoB.

9 AHTEHHa O6GecneunBaeT HEOOXOOUMBIV YPOBEHb
YCUNEHNs paguocurHana Bo Bpems nepegaym
Unu npuema.

1.2
Cxema Hymepauum mogeneu NOpTaTUBHOU pagnoCTaHUUN

Tabnuua 2: Cxema Hymepaumm Mogenen nopTaTuBHON pagmocTaHLmm

MNonoxeHne 1 2 3 4 5 6 7 8 9 10 11 12 |13

CtaHgapTHbIN MD H 0 2 J D C 9 U A 2 A [N
HoMep Moaenu

Tabnuua 3: Mogenu Ha pbiHKe — ONUcaHue CMMBOJIOB

E:nox(eu OnucaHue 3HauyeHue
1 PervoH AA = CesepHasa Amepuka
AZ = Asus
LA = latnHckas Amepuka
MD = Eepona/bnuxHuin Boctok/Adpuka
2 Twun ycTponcTea H = noptaTnBHbIN
3 Cepusa mogenu 23 = cepusa mogenen DP2000: 02
4
5 [OunanasoH J=136-174 Ml'y
K =300-360 MI'y,
N = 350-400 MI'y
R =403-527 MI'y
6 YposeHb mowHoctn [ C =1,0, 2,0, 2,5 nnn 3,5 Bt
D =4,0-5,0 Bt
7 Twn kopnyca C = 6asoBas mogernb (HU3KMIN Knacc)

17
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MonoxeH
e OnucaHue 3Ha4yeHue
H = MOHOXPOMHBI ANCMNEN, OrpaHNYEHHas KrnaBmaTypa
(cpemHun knacc)
T = 6e3 knaBmaTypbl (OrpaHNYeHHasa cepus)
8 CBefeHus 0 kaHane |8 = nsmeHsieMoe/nporpaMmmMupyemoe pasHeceHue KaHarnoB
YHUWKarnbHbIM KONIMYECTBOM KaHaroB
9 = nsmeHsieMoe/nporpaMmmupyemMoe pasHeceHne KkaHarnos
9 OCHOBHON pexunm U = tonbko Wi-Fi
pabots W = 6asoBbivi (6e3 BcTpoeHHon GOB, Bluetooth n Wi-Fi)
10 OcHoBHOM TUN A = KOHBEHUMOHanbHas
cucTeMbl
B = TpaHkuHrosas
C = Tonbko aHanoroBasi
11 YpoBeHb hyHKLMK 1 = ctangapTtHas ¢ FM
2 =06e3 FM
3 =CSA IE CEx ATEX
4 =CQST
12 Byksa Bepcun H/O
13 YHukanbHas N = cTaHgapTHas KoMnnekraums
moamdmkaumns
14 CneumanbHbin 03 = GP328D
Kopnyc 04 = GP338D
1.3

Tabnuubl moaenen

Tabnuua 4: YcnoBHble 0603Ha4YeHnsa anga Tabnuu, mogenen

O6o3HavyeHne OnucaHue

X [eTtanb coBMecTMMa C OTMEYEHHOMN MOAENbIO.

KomnnekT nocnegHen Bepcun. [Npu 3akase ykasbiBanTe HEOOX0aNMbIN
KOMMIIEKT Mo uMdpam MHOeKca.

18



1.3.1

Tabnuua moaenen YBY

MNO002211A01-AE
[naBa 1: BBepeHue

Tabnuua 5: Tabnuua mogenen cepun DP2000e, YBY, 403-527 MI'y

Mopgenb/anemMmeHT

OnucaHue

MDHO02RDH9VA1AN

DP2600e, 403-527 Ml'u, 4 Br,
noptatuBHaa mogenb MOTOTRBO ¢
orpaHM4eHHOM KraBuaTypomn

MDHO02RDC9VA1AN

DP2400e, 403-527 Ml'u, 4 Br,
noptatuBHasa mogens MOTOTRBO
6e3 knaBmaTtyphbl

PMLES5076_

KomnnekT 3agHein KpbIWKK, nopTaTuBHas
mozens MOTOTRBO ¢ orpaHudeHHON
KnaBnaTypomn

PMLES5075_

KomnnekT 3agHein KpbIWKK, nopTaTuBHas
mogenbs MOTOTRBO 6e3 knaBuaTypbl

PMLN7271_

KomnnekT nepegHen KpbILWKK, Mogenb C
OrpaHU4YeHHON KnaBmaTypon

PMLN7272_

KomnnekT nepeHeit KpbILLKA, MOAENb
6e3 knaBuaTypbl

X
X

PMAE4068_

WteipeBas aHTeHHa YBY, (403—
527 MI'u)

PMAE4069 _

KopoTtkas aHTeHHa YBY (403—450 MIy)

PMAE4070_

KopoTtkas aHTeHHa YBY (440—490 MIw)

PMAE4071_

KopoTkas aHTeHHa YBY (470-527 MI'u)

X | X X[ X
X | X X[ X

PMAE4079_

Mnockas wTbipeBasa aHTeHHa YBY (403—
527 MI'u)

1.3.2

Tabnuua moaenen OBY

Tabnuua 6: Tabnuua mogenen cepun DP2000e, OBY, 136-174 MI'y

Mopgenb/anemMmeHT

OnucaHue

MDH02JDH9VA1AN

DP2600e, 136-174 MI'u, 5 BT,
noptatuBHaa mogenb MOTOTRBO ¢
orpaHM4eHHOM KfaBuaTypomn

MDH02JDC9VA1AN

DP2400e, 136-174 MI'u, 5 Br,
noptaTtuBHaa mogens MOTOTRBO
6e3 knaBuaTtyphbl

PMLD4734_

KomnnekT 3agHen Kpbliwwku, 136—
174 Ml'uy, 5 BT, noptatusHas
paguocTaHuus ¢ orpaHUYeHHom
KnaBnaTypomn
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Mopgenb/anemMeHT

OnucaHue

MDH02JDH9VA1AN

DP2600e, 136-174 MI'u, 5 B,
noptatuBHasa mogenb MOTOTRBO ¢
OrpaHM4YeHHOM KraBuaTypomn

MDH02JDC9VA1AN

DP2400e, 136-174 MI'u, 5 Br,
noptatuBHasa mogen MOTOTRBO
6e3 KnaBuaTtypbl

X PMLD4737_

KomnnekTt 3agHen Kpbllwku, 136—
174 MI'y, 5 BT, nopTaTMBHas
pagunocTaHuus 6e3 krnasmaTypbl

X PMLN7271_

KomnnekT nepeaHen KpbILLKU, MOAESb C
OorpaHU4YeHHON KnaBmaTypomn

X PMLN7272_

KomnnekT nepegHei KpbILLKA, MOAENb
6e3 knaBuaTypsbl

X X PMAD4117_

Unnunugpuyeckast aHteHHa, OBY (136—
155 MTI'u)

X X PMAD4116_

Unnuugpuyeckast aHTeHHa, OBY (144—
165 MI'u)

X X PMAD4118_

Unnuugpuyeckas aHTeHHa, OBY (152—
174 MTI'u)

X X PMAD4119_

KopoTkas aHTeHHa, OBY (136-148 MI'w)

X
>

PMAD4120_

KopoTkas aHTeHHa, OBY (146—-160 MI'w)

X X PMAD4121_

OBM kopoTkas aHTeHHa (160—-174 MI'w)

1.3.3

Cnucok mopgeneu gna amanasoHa 300 My,

Tabnuua 7: Tabnuua mogenen cepun DP2000e, 300 MIMu, 300-360 Ml

Mopgenb/anemMeHT OnucaHue

6e3 KnaBuaTypbl

MDHO02KDC9VA1AN DP2400e, 350—400 MI'y, 4 B1, noptatnBHasa mogens MOTOTRBO

PMLD4799 KomnnekT 3agHen kpblwkn, noptatueHas mogens MOTOTRBO ¢
OorpaHU4eHHON KnaBmaTypon

PMLN7272_ KomnnekT nepeaHen kpbiwku, noptatneHas mogenb MOTOTRBO 6e3
KnaeuaTtypbl

PMAD4135 KopoTkasi aHTeHHa (320-360 MIu)

PMAD4137_ KopoTkast aHTeHHa (300—-337 MI'u)
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1.34
Cnucok mopeneu gns amanasoHa 350 My

Tabnuua 8: Tabnuua mogenen cepun DP2000e, 350 MIMu, 350400 MI'y

Mopgenb/anemMmeHT OnucaHue

MDHO02NDC9VA1AN DP2400e, 350—400 MI'u, 4 BT, noptatusHas mogens MOTOTRBO
6e3 knaBuaTypbl

PMLD4799 KomnnekTt 3agHen kpbiwkn, noptatusHas mogens MOTOTRBO ¢
OrpaHNYEeHHON KnaBmaTypou

PMLN7272_ KomnnekT nepegHen Kpbiwkn, noptatneHas mogens MOTOTRBO 6e3
KnasuaTypbl

PMAD4136_ KopoTtkas aHTeHHa (350-380 MIL)

PMAD4133_ KopoTtkas aHTeHHa (360—400 MIy)

PMAD4139_ LWteipeBas aHTeHHa OBY (350—400 ML)

1.4

TexHn4yeckue XapaKTepuctTtukmn

Tabnuua 9: Obwme xapaKTepUCTUKM

MapameTtp OrpaHu4yeHHas KnaBuaTtypa Be3 knaBuatypbl
KonnyecTtBo kaHanos 128 32
YactoTa OBY: 136-174 MI'y,

YBY: 403-527 MI'4
[OwnanasoH 300: 300-360 MIy,
[OwnanasoH 350: 350—-400 MIy,

Pasmepbl (B x W xT)c 122,0 x 56,0 x 39,4 mm 122,0 x 56,0 x 39,4 MM
HUKEeNb-MeTann-ruapnaHbIM

aKKyMynaTopom

Bec ¢ TOHKMM NMUTUIA-MOHHBIM 281r 264 r

akkymynsatopom Core

Bec ¢ nMTUN-NOHHBbIM 281r 264 r
akkymynsatopom IMPRES

Bec ¢ nMTUN-NOHHBLIM 299 r 282r
akkymynaropom IP57

bnok nutaHus 7,5 B HOMUHanNbHas MOLLHOCTb

CpepnHuin cpok cry0bl akkymynsaTopa npu paboyem umkne 5/5/90, BKNIOYEHHOM peXnMe 3KOHOMUU
3apsga akkymynsaTopa, NoAaBneHun HecyLLen n ycTaHoBKE nepeaatymka Ha nosiHy MOLLHOCTb.

Hukenb-meTann-ruapuaHbIn AHanorosbIin: 9,54
akkymynatop Core IP56 -

(1400 mAu) Lindpposon: 12,0 u
JIntnir-mapraHueBbIn AHanorosbIin: 9,54

aKKyMynsTop

Lindpposon: 12,0 u
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MapameTp

OrpaHu4eHHas KnaBuartypa Be3 knaBuaTypbl

BO3MOXXHOCTbIO MOrpY>XeHWs B
BOAY, BblAEPXMBAET HU3KME
TemnepaTypbl (1400 mAY)

JINTUIA-NOHHBIN akKyMynsaTop
IMPRES IP56 (1600 MAu)

AHanorosbin: 11,0 4

Lndbposoin: 14,5 4

TOHKUIA NUTUIN-NOHHBIN
akkymynsatop Core (1650 mMAY)

AHanorosbin: 11,5 4

Lndbposoir: 15,0 4

TOHKUI NMNTUN-NOHHBIN
akkymynsatop IMPRES
(2050 mAY)

AHanorosbin: 14,0 4

Lndbposoir: 18,5 4

JINTUIA-NOHHBIN akKyMynsaTop
IMPRES (2250 mAu)

AHanorosbin: 16,0 4

Lundbposoir: 20,5 4

JINTUIA-NOHHBIN akKyMynsaTop
IMPRES noBblILeHHOM
emkocTn, TIA4950 (2900 mMAu)

AHanorosbin: 20,0 4

Lndbposoir: 26,5 4

JINTUIA-NOHHBIN akKyMynsaTop
IMPRES ynbTpaBbicokon
emMkocTn (3000 MAY)

AHanorosbin: 21,0 4

Lndbposoir: 27,5 4

I:;/ YBEOOMIIEHUE:

Jonyctumbln npegen norpelHocTy Beca 5%.

Onsa ananasona 300 MMy He NpUMEHUMBbI MOAENM C OrpaHNYEHHON KnaBmaTypoun.

Tabnuua 10: TexHnYecKkne xapakTepUCTUKN NPUEMHMKa

MapameTp

C orpaHu4yeHHOM KnaBuaTypou u 6e3 knaBuaTypbl

YacTtoTa

OBUY: 136-174 MI'y,
YBY: 403-527 MI'y
OwnanasoH 300: 300-360 MI'y,
HOwnanason 350: 350—400 My,

PasHeceHwne kaHanos

12,5 kMu/20 kMy/25 Ky

CtabunbHOCTb YacToThbl (OT
-30 go +60 °C)

0,5 ppm

l"|yBCTBl/IT€‘J'II:HOCTI: K
aHanoroBomy curHany
(OTHOLIJeHVIe curHana K wymy
— 12 aB)

0,26 mkB (0,15 MkB cTtaHgapTHas)

YyBCTBMTENBHOCTDL K
uncpposomy curHany (5%
Ko3adppmumeHT owmnbok no
butam)

0,22 mkB (0,13 mkB cTtaHgapTHas!)

1 20 kI'y He nopaepxuBaeTcs B AnanasoHe 350 My,
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MapameTp

C orpaHu4eHHOM KnaBuaTypou u 6e3 knaBuaTypbl

NHTepMoaynaUMOHHbIE
nckaxenwus (TIA603D)

70 ob

MN3bumpaTenbHOCTb Mo
cocefHeMy KaHany

TIAG03A: 60 a6 npu 12,5 kI"y, 70 Ab npw 20 kw/25 My

TIA603D: 45 ab npw 12,5 kI 'y, 70 A6 npu 20 kMu/25 KMy’

MonaBneHne NoXHbIX
curHanos (TIA603D)

70 nb

HomMuHanbHas MoLLHOCTb
3ByKa

500 mBT

WckaxeHune 3BYKOBOIo
curHana npu HOMMHanNbHOM
MOLLHOCTHU 3BYKa

5% (3% crangapTHOe)

Momexu un Wwymebl

-40 ob npn 12,5 kMy

-45 nb npu 20/25 kIMy

AyaunosbiBof

TIA603D

KoHaykTBHOE nobouHoe
nanyyenne (TIA603C/D)

-57 nbm

Tabnuua 11: TexHnyeckme xapakTepucTmkm nepegarymka

MapameTp

C orpaHuyeHHOM KnaBuaTypomn u 6e3 knaBmaTtypbl

YacTtoTa

OBY: 136-174 MI'y
YBY: 403-527 MI'y
OwnanasoH 300: 300-360 MIy,
[Ownana3soH 350: 350—-400 MIy,

PasHeceHue kaHanoB

12,5/20/25 kIy?

C1abunbHOCTb 4YacToThI (OT
-30 go +60 °C)

10,5 ppm

BbixogHas MOLLHOCTb (HU3KWUIA
YPOBEHb)

YBY/OBM: 0,5 BT
Ownana3soH 300/350: 1 BT

BbixogHast MOLLIHOCTb
(BBICOKMI yPOBEHD)

OBY: 5 BTt
YBUY/ananasoH 300/ananasoH 350: 4 BT

OrpaHuyeHne ypoBHS
MOAYNALMN

+2,5 kl'y npn 12,5 kly,
15,0 'y npun 25 kly,
+4,0 k['y npw 20 kw2

l-‘|aCTOTHO-MOLI,yJ'Il/IpOBaHHI:Ie
LYyMbl 1 NOMEXN

-40 ob npn 12,5 klMy

-45 nb npu 20/25 kMy?

KOH,EI,yKTI/I BHOE nany4vyeHune

-36 abm <11y

30 abm > 11Ty

2 20 k' He nogaepxuBaeTcsa B AvanasoHe 350 MIw.
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MapameTp

C orpaHu4yeHHOM KnaBuaTypou u 6e3 knaBuaTypbl

MoLHOCTb MO cocegHeMy

60 ab npn 12,5 kl'y,

CuUrHana

KaHarny 70 0B npu 20/25 K2
AyaunosbiBof TIA603D
MckaxkeHne 3BYKOBOIO 3%

YacTtoTHas moaynaums

12,5 kl'y: 11KOF3E

25 kl'y: 16KOF3E

Lindposasa moagynsaumsa 4FSK

12,5 kl'y (ganHHble): 7K6OF 1D n 7K60FXD

12,5 kl'y (ronocoBas cBaA3b): TK60F1E n 7K60FXE

Tun umdpoBoro Bokogepa

AMBE+2™

Lindbposoi npoTokon

ETSI-TS102361-1

ETSI-TS102361-2

ETSI-TS102361-3

(2

CooTtBeTCcTBUE CTa HOapTaMm:

YBEOOMJIEHUE:
Ona agnanasona 300 MMy He NPpUMEHUMBbI MOAENM C OrPaHNUYEHHON KnaBmaTypon.

ETSI TS 102 361 (Mactn 1, 2 n 3) — craHgapt ETSI DMR
ETSI EN 300 086 — xapaktepuctukn PY ETSI (aHanoroBblii)
ETSI EN 300 113 — xapaktepuctukm PY ETSI (undpoBoi)
1999/5/EC (R&TTE — TepMunHanbHoe paguno- 1 TenekoMMyHUKaLMoHHOE 06opyaoBaHme)

2011/65/EU (RoHS 2, 3anpeLyeHHble BellecTBa)

2012/19/EU (WEEE, ytunusaums anekTpu4eckoro u anekTpoHHOro obopyaosaHus)

94/62/EC (YnakoBka 1 UCMNOMb30BaHHbIE YNakoBOYHbIE MaTepuarbl)

PagnoctaHums CcooTBETCTBYET BCEM NPUMEHUMbIM HOPMAaTUBHbLIM Tpe6OBaHI/IFIM.

Tabnuua 12: YactoTbl camo3arnyLueHus

YBY (Mlu)

OBY (MIu)

Owvana3on 300 (MIw)

HOwana3soH 350 (MIw)

403,2 +/-10 'y

136,8 +/-10 kI'y

307,2 +/-10 'y

360 +/-10 kl'y,

408 +/-10 kl'y

139,2 +/-10 k'y

312 +/-10 kl'y,

364,8 +/-10 k'y

410,4 +/-10 'y

144 +/-10 k'Y

319,2 +/-10 kl'y

369,6 +/-10 kl'y

422,4 +/-10 'y

148,8 +/-10 k'y

324 +/-10 kl'y,

384 +/-10 kl'y

427,2 +/-10 'y

153,6 +/-10 kl'y

336 +/-10 kl'y,

396 +/-10 kl'y,

432 +/-10 'y

158,4 +/-10 kl'y

340,8 +/-10 'y

446,4 +/-10 k'y

160 +/-10 'y

345,6 +/-10 'y

456 +/-10 k'Y

163,2 +/-10 k'y

360 +/-10 kl'y,

460,8 +/-10 k'y

168 +/-10 k'Y

465,6 +/-10 'y

172,03 +/-10 k'Y
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YBY (MIu)

OBY (Mlu)

OwnanasoH 300 (MIMu)

OwnanasoH 350 (MI'u)

468 +/-10 kl'y

172,8 +/-10 kl'y,

480 +/-10 kl'y

499,2 +/-10 k'y

501,6 +/-10 k'y

504 +/-10 kl'y,

508,8 +/-10 kl'y

519,25 +/-10 kl'y,

Tabnuua 13: CooTBeTCTBME BOEHHbLIM CTaHA4apTam

Mpn 810C 810D 810E 810F 810G
xi:; Meto |[po Meto |Mpo Meto |[Mpo MeTto |Mpo Meto |Mpo
cran  |P® ueay |Abl ueay |Abl ueay |Abl ueay |Abl ueny
napt pbl pbl pbl pbl pbl
MIL-
STD
Husk 500.1 I 500.2 o 500.3 il 500.4 il 500.5 il
oe
nasn
eHne
Bbico |501.1 I, 501.2 I/A1 [501.3 I/A1 [501.4 I/ 501.5 I /A1
Kasi I , , BbICO ,
TemMmn I/A1 1I/A1 Kasi I /A1
epart Temn
ypa epat

ypa,

o/

BbICO

Kas

Temn

epart

ypa
Husk 502.1 I 502.2 1/C 502.3 I/C 502.4 1/C 502.5 I/C
ast 3, 3, 3, 3,
TeMmn a/C a/c a/C a/c
epar 1 1 1 1
ypa
Tenn 503.1 I 503.2 | A1/C |503.3 | A1/C |503.4 I 503.5 I-C
oBOM 3 3
yaap
ConH |505.1 I 505.2 1/ 505.3 I/ 505.4 I/ 505.5 I /A1
€YHOo BbICO BbICO BbICO
e Kasi Kasi Kas
nany Temn TeMmn Temn
YeHun epart epat epart
€ ypa- ypa- ypa-
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Mpn 810C 810D 810E 810F 810G
xirﬁw Meto |[po Meto |Mpo Meto |[po MeTto |Mpo Meto |[po
cran | P®! uegy |Abl uegy |Abl uegy |Abl uegy |Abl ueay
papT o] 5] pbl o] 5] pbl o] 5]
MIL-
STD
Cyxo Cyxo Cyxo
CTb CTb CTb
HOoxn | 506.1 I, 506.2 I, 506.3 I, 506.4 I, 506.5 I,
b il il il il il
Bnax |507.1 il 507.2 I/ 507.3 o/ 507.4 - 507.5 I/
HoCT BbICO BbICO BbICO
b Kast Kast Kast
Temn Temn Temn
epat epaT epaTt
ypa- ypa- ypa-
Bnax Brax Brax
HoCT HoCT HoCT
b b b
Cons 509.1 I 509.2 I 509.3 I 509.4 - 509.5 -
HOM
Tyma
H
Meinb | 510.1 I, 510.2 I, 510.3 I, 5104 I, 510.5 I,
il il il I il
Bubp 514.2 VII/F, 514.3 1/ 5144 I/ 514.5 1/ 514.6 I/
auus KpuB Cat1 Cat1 Cat2 Cat2
aa W 0, I/ o, I/ 4, I/ 4, I/
, O Cat3 Cat3 Catb Cat5
Mexa |516.2 I, 516.3 I, 516.4 I, 516.5 I, 516.6 I,
Hu4e il v v v v
CKUK
ynap

Tabnuua 14: YcnoBusi akcnnyataumm

MapameTp

TexHUYecKkue XxapakTepUCTUKN

Pabouyas TemnepaTtypa

Ot1-30 °C po +60 °C

Temnepatypa xpaHeHusi

-40°C...+85°C

Tennosou yoap

Mo craHgapty MIL-STD

BnaxHocTb

Mo craHgapty MIL-STD

SnekTpocTaTnyeckuin paspsag

IEC 61000-4-2, ypoBeHb 4

MNonapaHue BoabI

IEC 60529 -IP67

3 Pabouas Temneparypa npy UCronb30BaHUM NUTUR-MOHHOMO akkyMynsiTopa coctasnset oT -10
0o +60 °C. Paboyas Temnepartypa npu UCMNofb30BaHUW HUKENb-MeTann-ruapuaHoro
akkymyndaropa cocrtasnseT o1 -20 go +60 °C.
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MapameTp

TexHu4eckune XapakKTepucTuku

TeCTMpOBaHMe ynakoBKu

MIL-STD 810D n E
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KoHTponbHO-UCcnbiTaTeNnbHas
annapaTtypa u cpeacrtsa

o06CcnyXXnBaHus

B aTow rmaBe npvBegeHbl CNNCKM PEKOMEHOYEMOIrO KOHTPOMbHO-AMAarHOCTUHECKOro 060pyA0BaHNS U
cpencTs obcnyxunBaHWs, a Takke MHopMaLusa 0 NporpaMmmMHOM 000pYyA0BaHUK, KOTOPOE MOXHO
ncnonb3oBaThb AN 06CnyXnBaHUs 1 NporpaMmmMMpoBaHns paguoctaHumi Motorola Solutions Ha mecTe

aKcnnyatauun.

2.1

PGKOMEHAYEMOG KOHTPOJIbHO-ANArHOCTN4YeckKoe 060pyJJ,OBaH ne

B cnucke obopyaoBaHusi, NpuBeaeHHOM B criedytollei Tabnuue, ykasaHa 6onbluas 4acTb

HeobxoaMmMmoro CTaHOapPTHOIO KOHTPOJ1IbHO-UCNbITATESIbHOIO OGOpYD,OBaHVIFl.

Tabnuua 15: dnarHocTtnyeckoe obopygoBaHue

moaynsauna: Ot 0 klMy
no 10 kly,

YacTtoTa 3ByKOBOIo
curHana: Ot 100 Ny,
no 10 kly,

YCTPOWCTBO

O6opyaoBa XapakTepucTuku npumep MpunoxeHue
Hue
CepBUCHbIN MoxeT Aeroflex 3920 M3amepuTenb OTKIIOHEHMUS
MOHUWTOP MCMNomnb30BaTbCs B (www.aeroflex.com) munu 4YacTOTbl U reHepaTop
KayecTBe 3aMeHbI. aHanormyHoe ycTpomcTBO CUrHanoB AJis1 LUIMPOKOTO
crekTpa onepauui no
BbISIBIIEHWNIO U YCTPAHEHUIO
HencnpaBHOCTEN MK
HacCTpoWKe.
Undposon Ot 100 mkB go 300 B Fluke 179 (www.fluke.com) M3mepeHne HanpspkeHus m
MyMbTUMETP U aHanornyHoe TOKa CeTu nepemeHHoro/
cpeaHeksas Ot5Mupno 1My YCTPOMCTBO MOCTOSIHHOIO TOKa.
paTn4ecKnx MonHoe NamepeHne HanpsxeHus B
aHaueHnitt COMNPOTMUBIIEHME:! ayhuouenu
10 MOwm
"eHepatop OT100 MMy go 1 My Agilent N5181A N3mepeHus napameTpos
PY- . OT -130 ABM A0 (www.agilent.com), Ramsey npuemMHmnKa
cuUrHanos +10 nBM RSG1000B .
(www.ramseyelectronics.com
YacTtoTHas ) NN aHanoru4Hoe

4 Mo>HO 1cnonbL3oBaTh CepBI/ICHbII7I MOHUTOpP B Ka4ecTBe aJ'IbTepHaTMBHOVI 3aMeEHbI.

28




MNO002211A01-AE

[maBa 2: KoHTponbHO-UcnbiTatensHas annapartypa n cpeactea O6CJ'Iy)KMBaHVIF|

O6opyaoBa XapakTepucTuku npumep MpunoxeHue
Hue
Ocuunnorpa 2 kaHana Tektronix TDS1001b M3mepeHune napameTpoB
b* (www.tektronix.com) mnm BOJSTHbI

Monoca nporyckatus aHanorm4yHoe ycTponcTBO

50 My y

Ot 5 mB/nenenwne po

20 B/nenenue
UsmepuTtenob ToyHocTb 5% BatTtmeTp Bird 43 Thruline lMokasaTenu BbIXOQHON
N OaTyvk ) OT 100 My 10 (www.bird-electronic.com) MOLLIHOCTU Nepefartynka
MOLLIHOCTHU U aHanornyHoe

500 MI'y, o

YCTPOWCTBO

50 Bt
MunnusonbT | PaguocurHan ot Boonton 92EA M3mepeHue ypoBHA
meTp PY- 100mMB oo 3B (www.boonton.com) unu pagumocurHana
CWrHanos OT 10 KL go 11Ty aHanorm4yHoe ycTponcTBO
Bnok OT0Bpo32B B&K Precision 1790 Mogada HanpsKkeHus
nUTaHns OTO0A 0 20 A (www.bkpreC|S|on.c<3m) unm

aHanorm4yHoe ycTponcTBO

2.2

CpeacTtBa o6cnyXnBaHus

B cnepaytolei Tabnuue ykasbiBaloTca cpeactsa 0GCnyXKrBaHusl, KOTOpble pekoMeHayeTcst
ncnonb3oBaTth Npu paboTe ¢ paauocTaHuUmeit. Bce aTn cpeicTBa MOXHO 3akasaTb B KOMMNaHUN
Motorola Solutions, ogHako 60MbLUINMHCTBO U3 HUX OTHOCUTCS K CTaHAapTHOMY 06OpYyAOBaHUIO U MOXKET
OblTb 3aMeEHEHO NBbIM NoAXOAALLUM 060PYA0BaHMEM C aHANIOTVYHBIMU XapaKTepPUCTUKaMU.

Tabnuua 16: Cpegcrtsa obcnyxmBaHus

TeCTUpoBaHUA 1
CUHXPOHM3aLUMn NOPTaTUBHBLIX

paanocTaHumi

Homep no OnucaHue MpunoxeHue
Kkaranory
Motorola
Solutions
RLN4460_ MopTaTUBHLIN TECTOBLIN HAabOpP MoaknoyeHne k pasbemy ayamorapHuTypbl/
akceccyapa. [NepeknioveHne B pexmm
TECTUPOBAaHWSA PagnoCTaHLNN.
GMVN5141_ Mporpamma CPS Ha CD-ROM lMporpaMmmmnpoBaHue NnapaMeTpoB, HACTPOMKA U
yCTpaHeHne Henonagok pagnocTaHumi.
PMKN4115_ Kabenb ans CoeauHsieT paguocTtaHumio ¢ noptom USB ans
nporpamMmmMupoBaHuns NpOrpaMMmnpoBaHns pagmocTaHumMm u paboTsl €
nopTaTMBHbBIX paguoCTaHUun OaHHBIMW.
PMKN4117_ Kabenb ans CoeauHsieT paguocTtaHumio ¢ noptom USB ansa
nporpamMmmupoBaHus, NpOrpaMMmnpoBaHunsl, TECTUPOBAHNS U HACTPONKM

paguoCTaHLMU.
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Homep no OnucaHue MpunoxeHue
Kkaranory
Motorola
Solutions
I:;/ YBEOOMIJIEHUE:

+ OT0T Kabenb He NogaepxnBaeT
BHELLHI0I0 KHoMKy PTT npwu
NCNosb30BaHUN ANArHOCTUYECKOro
6noka.

» [locne nogkntoyeHus aToT Kabernb He
nepenaeT curHarnbl Ha BHELLHWIA
ayouoTpakT.

» [lna goctyna K MHCTPYKUMUSIM MO
NpOBEAEHUI0 TECTUPOBAHNS
notpebyloTcsa nporpaMmMHbIe
cpenctea (Hanpumep, CPS, Tuner u
T.4.)

PMNN4428 YHuBepcanbHbIN 3ameHnTens MoaknoyaeTcsa K paamocTaHLmMm C MOMOLLbIO
akkymynsartopa Ha 7,5 B kabensa 3ameHuTenst akkyMynsitopa.
PMLN6154 PY-apgantep Cnyxut ansg obecneyeHns NogknoYeHs nopra
aHTEeHHbl paguocTaHumm kK kabento BC
AnarHocTnyeckoro obopynoBaHus.
PMLN6201_ Oepxatens PY-agantepa Ddukeupyet PY-apganTtep.
PMLN6422 PY-kabens SMA PY-kabenb c pasbemamn SMA n N-tuna.
1185937A01 Cmaska MpumeHsieTcs AoNs cMasbiBaHUA aeTanen.
TLOOOO13A0 Kntou onsa koxyxa kopnyca u lMo3BonsieT oTAeNuUTb Waccu oT NepeaHen YyacTtu
1 perynatopos Kopnyca.
NLN9839 KomMnnekT BakyymMHOro Hacoca Mo3BonseT cneunanucty nNo obCnyXMBaHUIO
NPOBEPUTbL HanMune yTeuex.
NTN4265 KoMnnekT HarHeTaTenbHOro Mo3BonseT cneunanucty nNo obCnyXMBaHUIO
Hacoca onpenenuTb MeCTOMNOMNOXEHNE yTeYek.
5871134M01 Kpenex onsa coeamHutens CoeamHnUTenb CNYXXUT AN NOAKMIYEHNS pyKkaBa
BaKyyMHOrO Hacoca K KoXyxy koprnyca
paguocTaHuuu.
3271133MO01 YnnotHuTenb YNnoTHUTENb CRYXUT ANS NPUKpenneHus
COeaMHUTENS K KOXYXY Kopryca paguocTaHuuu.
23

KaGenb ans nporpammmpoBaHuUA, AUAarHOCTUKN U HAaCTPOMKK

Kabenb ons nporpaMmmMmmnpoBaHunda, oUarHoOCTUKnM 1 HaCTpOI7IKI/1, a Takke bokoBoWm pa3bemM HyXHbl Ond
CepBnUCHOro OGCJ’Iy)KI/IBaHMH 1 nporpaMmmMmpoBaHunda paﬂMOCTaHLlI/IIZ.
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PucyHok 3: Kabenb ansa nporpammupoBaHuUs, AUarHOCTUKU U HACTPOMKKU

#1 |
#3

#5—]
#77

Tabnuua 17: KoHdurypauus wteliperi 6oOKoBOro passema

NOAKNKYEHUE
P1 P2 P3
WTbipb WTeipb WTbipb DPyHKUMNA
- 1 1 VCC (5 B)
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NOOKNIOYEHUE
P1 P2 P3
WTbIpb WTbipb WTbipb PYyHKLUA
- 3 5 [aHHble+
- 2 4 [aHHble-

16 4 8 3asemneHve
1Tnb - 2 BHelwwHnn anHammnk+
2n7 - 3 BHelHUn gnHamuk-

17 - 6 BHeLwHWI MuKpogoH+

16 - 7 BHeLHWI MUKPOGOH-

PucyHok 4: PacnonoxeHue wWrbipen 60KOBOro pasbema

fa
C_J

2393

VIV
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TecTupoBaHue paboTbl NpuemonepeaaTymka

TecTnpoBaHue paboThbl
npuemMonepenaTymka

CoOoTBETCTBME AaHHbIX PAANOCTaHLMI 3asBMNEHHBIM TEXHUYECKUM XapakTepucTMkam obecrnevynsaeTcs
B NpoLiecce NPOU3BOACTBA 3a CYET WUCMONb30BaHMSA BbICOKOTOUHOrO nabopaTopHoro o60pyaoBaHms
ANsi TECTUPOBAHMS.

PekomeHayemoe obopynoBaHve At TEXHUYECKOro 06CnyKMBaHUS B YCIIOBUSIX SKCMyaTaumm
MakcyMasibHO COOTBETCTBYET TOYHOCTU NMPOM3BOACTBEHHOrO 060PYAOBaHNS 3a PEAKMMU
UCKITIOYEHMAMMU. DTY TOMHOCTb HEO6X0AUMO NoAAepPKMBaATb B COOTBETCTBMU C rpacoukoM KannubpoBku,
peKkoMeHO0BaHHbIM Npou3BoanTeneM ob6opyaoBaHus.

HecmoTps Ha TO, YTO pagnocTaHumMm nogaepXmMeatoT LM POBOM U aHanoroBbIV PEXUMbI, BCE TECThI
NPOBOASITCA B aHArNoOroBOM pexume.

3.1
HacTtpouka

CeTeBoe HanpshkeHre nogaeTcs ¢ NoMoLLblo 6rioka nutaHusa Ha 7,5 B nocT. Toka. O6opynoBaHue,
HeobxoaMMoe Ans HaCTPOKMKK, MOAKMYaeTCs B COOTBETCTBUM C MHOpMaUmMen, NpUBEAEHHON B
rnaee "HacTtponika pagnoctaHumn'".

Q NPEOYNPEXAOEHUE:
HE ncnonbk3yiite gnst nogady HanpshKeHUst Ha paguocTaHuuIo Kakme-nnbo coeguHntTenm
(mpoBoaa, 3ybyaTbie 3aXMMbl U LLYMbl), KPOME 3aMEHUTENS akkyMynsTopa, 0oqobpeHHOro
komnaHuen Motorola Solutions.

HavanbHble HacTpowku Ang ynpaeneHns obopyaoBaHMEM AOMKHbI COOTBETCTBOBATL NapamMeTpam,
yKasaHHbIM B cregytowlen Tabnuue:

Tabnuua 18: HayanbHble HacTponKK Ans ynpaeneHust obopynoBaHneM

CepBUCHbLIN MOHUTOP Brnok nutaHus TecToBbIN HAbOP
Pexxum moHuTopuHra: KOHTpOnbe MOLLHOCTU HanpsbkeHue: 7,5 B HacTtpoiika
MocCT. TOKa, OuHamuka: A
Mywwutens PY: -70 Mocrt. Tok BKN./ OuHamuk/Harpyska:
pEe3epBHbIN PEXUM: OuHamuk

Pexum oxnpaHmna

AM, CW, FM: FM [nanasoH PTT: OFF
HanpsbkeHus: 10 B

WcTouHuk ocumnnorpada: Mogynsauna Tok: 2,5 A
"opumsoHTanb ocuunnorpada: 10 mc/genenune
BepTtukanb ocumnnorpada: 2,5 kl'u/genexune
Myck ocumnnorpadca: ABTOMaTUyecku
KoHTponb n3obpaxeHus: Bhbic.

MOHUTOPUMHI NONOCHI NPOMNYCKaHWS: Y3KUN

MoHuTOpUWHT NnoaasneHns: CpeaHee 3HavyeHe
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CepBUCHbIN MOHUTOP Brnok nutaHus TecToBbIN Habop

MOHUTOPUHT rpoMKoCTU: 1/4 HAacTponkn

3.1.1
3anyck aMarHoCTUKM npuemMHuka n nepeaatumka DMR

Mpoueaypa
1 TMopkntounte Kabenb AN NPOrpaMMMPOBaHNS K PagMoCTaHLMKN 1 KOMIMBIOTEPY.
2 W3Bnekute PY-3arnyLuky.
3 Mopkntounte agantep PY-aHTeHHbl kK PY-nopTy BBOAa/BhiBOAa 50 OM Ha pagnocTaHumm.
4

MoaknounTe apyron koHel, agantepa PY-aHTeHHbI K NOpTy npuema/nepegaym TeCTOBOrO
Habopa paguocTaHumm 3920 ¢ oMo pagnokabens, Kak NoKas3aHo Ha CrieyoLEeM PUCYHKE.

PucyHok 5: HacTponka anarHoCTMKM NnpueMHuKa U nepeaartyvka pagmoctaHumm DMR

AHTEHHbIN
BBOZA/BbIBOA,

5890,

088209 MopT npuema/

8333°alh nepenaun >
goo50 pen 4

5666600

®C

|
)

|
Kabenb ons
nporpaMMMpoBaHuns

MoaynupoBaHHbIn
TeCTOBbIN pagunocurHan/
nepegaya MoaynvMpoBaHHOMO

paavocurHana 3ameHnTenb akkyMmynatopa

Bnok nutaHus

WHcTpykumm no cHatuo PY-3arnywkn n BctaBke PY-agantepa cm. B pasaene Pasbopka PY-
3arnyLkn Ha cTp. 53.

3.2
Pexxum TecTupoBaHus mogenu ¢ gucrnrneem

3.2.1
MNepexon B peXMmM TeCTUPOBaHUA PagnoCTaHLUUU C
MCNOJIb30BaHMEM AEeMOHCTPAUUOHHbIX 3KPaHOB

Mpoueaypa
1 Bknwo4nte pagnocTaHuuio.

34




MNO002211A01-AE
aga 3. TecTupoBaHue paboTbl NpreMonepegaTymka

2 B teyeHne 10 cekyHa nocne 3aBepLUeHMs CaMOAMArHOCTMKN HaXXMUTE NSTb pa3 noapsg

GOKOBYIO KHOTKY 2.

PaguocTaHums nogacT 3B8yKOBOW CUrHamn 1 oTobpasnT psa aKpaHoB ¢ MHdopmaLmen o

pa3nMnyHbIX HOMepax Bepcmﬁ N oTAeNbHbIX aO0OHEHTCKUX TEPMUHANax. OTo6pa>|<aema;| Ha
auncnnee MH(*)OpMaLI,I/Iﬂ onncaHa B cnep,yrou.l,eﬁl Tabnuue.

Ta6n|/|ua 19: ,D,eMOHCTpaLlI/IOHHbIe 3KpPaHbl, NCMOJIb3yeMbl€ B pEXXUME TECTUPOBAHUA OOCTYyNA K

nepegHern naHenu

ananasoH

Uma gucnnesn OnucaHue OTtobpaxae
TCA

Pexum BykBeHHas cTpoka 0603Ha4aeT, YTO paaMoCTaHLmA Bcerga

o6cnyXxnBaHus nepeLuna B pexmnm TeCTUPOBaHUSI.

Bepcus xocta Bepcus MmyukponporpamMmmbl XocTa. Bcerga

Bepcua DSP Bepcua mukponporpammbl DSP. Bcerga

Homep mogenu Homep mogenu pagnocTtaHuum, 3anporpammMmpoBaHHbIN Bcerga
B Koannare.

MSN CepuiiHbii HOMeP pagnoCTaHL MM, Bcerpa
3anporpaMmMmnpoBaHHbIN B Kognnare.

FLASHCODE Koabl FLASH, 3anporpammupoBaHHbie B Kognnare. Bcerpa

PapgunoyacToTHbIN [ranasoH yacToT pagnoctaHumnu. Bcerpa

E/ YBEOOMIIEHUE:
PagunocTtaHumsa nokasbiBaeT Kaxdbl 3KpaH B TEYEHUE 2 CeKyH[, a 3aTeM oTobpaxaeT
cneayownin MHAOPMaLMOHHBIN 3KpaH. Ecnn nHdopmMauusa He nomeLlaeTcs Ha O4HON
CTPOKe, AN 0TOOpaXkeHNst BCexX AaHHbIX aBTOMAaTUYECKM BbIMOSHAETCS MPOKPYyTKa
3KpaHa no cumBoriaMm ¢ 3agepxkon B 1 cekyHay. [pu HaxaTuu Ha KHOMNKy BNeBO A0
oTobpaxkeHns nocnegHero MHAOPMaLMOHHOIO dKpaHa cneayoLwmn akpaH He byaeT
oTobpaxeH, noka Nonb3oBaTeslb He HAXMET KHOMKY BNpaBo Arsi BO30OHOBNeHus. Ha
nocregHemM akpaHe oTobpaxaeTcsa coobLieHne PU TecT . pexmmM.

3.2.2

Pexum tectun poBaHUA pagnocuUrHana

Koraga pagunoctaHuus pabotaeT B HOpMarbHbIX YCIOBUSAX, €6 MUKPOKOHTPOINep ynpasnseT BbIGopom
paavokaHana, HaCTPOMKOM nepegaTymka 1 3arfnyLeHnemM npMemMHuka B COOTBETCTBUM C
nonb3oBaTenbCKON KOHMUrypaumen kognnara.

OpHako korga yCTpOVICTBO HaxoguTcAa B peXxnme TeCTupoBaHuA, H3CTpOI7IKI/I nnn pemMoHTa, OHO

BbIBOOUTCS U3 0ObIYHbIX yCroBuN paboTbl NOCPeACTBOM CrneLmanbHON Npoleaypbl, koTopasi

Ha3sbiBaeTcs "Pexnm TecTupoBaHus” unm "rectmposaHue B acoupe”.

3.2.21

TecTnpoBaHue BbiIOOpKkU PY-kaHanoB

MpepBapuTensHble Tpe6oBaHUA:
B pexume TeCTUpOBaHUA paamMo4acTOTHOrO CUMrHara B NepBoV CTPOKE Ha Aucnsiee paguocTaHuum
oTobpaxaeTcsl TecT PU U 3HAa4YOK YPOBHS MOLLHOCTW. Bo BTOpoI cTpoke oToGpakatoTcs yCroBus
TECTUpPOBaHUs, HOMEp KaHarna u pasHeceHue KaHarnoB. YCrnoBus TECTUPOBAHUS MO YMONMYaHUIo —

csQ.b
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Mpoueaypa

1 |_|pI/1 Ka>XOOM KOPOTKOM HaXXaTuh Ha 6OKOByIO KHOMKY 2 6yp,eT BbINOJTHATLCA nepexo K HOBOMY

pexumy TectuposaHus (CSQ->TPL->DIG->USQ ->CSQ).
YBEOOMIEHUE:
2 B

"DIG" aBnsieTca LMdPOBLIM PEXMMOM, OCTalbHbIE PEXMMbI TECTUPOBAHUS
npeacTaenstoT cobor aHanoroBble peXxuMMbl, Kak ON1caHo B creayoLlen Tadnuue.

Tabnuua 20: YcnoBusi TeCTMPOBaAHWS

Konunuec OnucaHue PYHKLUMA

TBO

curHano

B

1 lMopasneHue Hecylwen Mpuem: npu obHapy>xeHNn HecyLLlen
(CSQ) Mepepaya: 3ByK MMKpodboHa

2 ToHanbHas YacTHas Mpuem: oTMeHa nogaBneHnsa noMex npu
nvHuna (TPL) 0BHapy>XeHUn HecyLLen U TOHaNbHOro curHana

Mepenaya: 3ByK MUKPOOHA + TOHamNbHbIA CUrHanN

3 Lincbposoi pexum [Mpuem: npu obHapy>xeHnn HecyLlen
(DIG) Mepenaya: 3ByK MUKpOpOHa

4 OTmeHa nogaeneHuns Mpuem: nocTosiHHasa oTMeHa noAaBneHns
(UsSQ)

Mepepava: 3Byk MUKPOhOHA

PaguocTtaHuusa nsgaet 3ByKOBOMW CUrHan O4HOKPATHO npu nepekntoyeHnn B CSQ, aoBaxabl npu
nepekntoyeHun B TPL, Tpwxabl npu nepekniodeHmmn B DIG n yeTbipexabl Npu nepekroyeHnn B
usaQ.

Kaxgoe kopoTkoe HaaTue 60KOBOM KHOMKK 1 U3MEHSIET 3Ha4YeHNe pa3HECEHMS KaHarnoB Ha
25 klu, 12,5 ky n 20 KMy,

PaanocTtaHums nsgaeT 3ByKOBOW CMrHam ogHoKpaTHO nNpu nepeksntodeHun Ha 20 kI, asaxab!
npu nepekntoyeHnn Ha 25 kl'y, n Tpuxabl Npu NnepekntoyYeHnn Ha 12,5 iy,

[MoBopaurBanTe pyyKy BblGOpa KaHaNoB 4111 NEPEKIYEHNs] KaHanoB TecTupoBaHus ¢ 1 no
14.

OnuncaHusa kaHanoB TeCTUPOBaHUSA CM. B pasagene Tabnuua 21: YacTtoTbl TECTUPOBAHUSA Ha CTP.
36.

PagnocTtaHums nsgaet 3ByKOBOl7I CUTrHas B KaXXgoM MOJIOXEHUN.

Tabnuua 21: YactoTbl TECTUPOBAHUS

MonoxeHue Kanan YBY oBY Ownanaso Ownana3so
nepekntoyarens TecTUpoBaHusA H 300 H 350
BblOoOpa kaHanoB

1 — HU3KMN Mepepava #1 403,15 136,075 300,025 350,025
YPOBEHL MOLLHOCTU [ nu #9 403,15 136,075 |300,025 |350,025
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MonoxeHue Kanan YBY oBY Ownanaso Ownanaso
nepekntoyarens TecTUpoBaHuA H 300 H 350
BblOoOpa kaHanoB

9 — BbICOKUN Mpuem #1 nnn

YPOBEHb MOLLHOCTH #9

2 — HU3KUI Mepepava #2 423,25 142,575 308,525 357,525
YPOBEHb MOLLHOCTH unn #10 423 25 142 575 308.525 357,525
10 — BbICOKUN Mprem #2 nnn

YPOBEHb MOLLHOCTH #10

3 — HU3KMIA Mepepava #3 444,35 146,575 317,025 364,525
YPOBEHL MOLUHOCTH  ( Mnu #11 444,35 146,575 [317,025 |364,525
11 — BbICOKUNA Mpuem #3 nnu

YPOBEHb MOLLHOCTHN #11

4 — HU3KMN Mepepava #4 465,45 155,575 325,525 371,525
YPOBEHb MOWHOCT | nm #12 465,45 155,575 |325525  |371,525
12 — BbICOKUN Mpnem #4 nnn

YPOBEHb MOLLHOCTHU #12

5 — HM3KMN MNepenava #5 485,55 161,575 334,025 378,525
YPOBEHb MOLLHOCTM | nm #13 485,55 161,575 |334,025 378,525
13 — BbICOKMI Mpuem #5 nnn

YPOBEHb MOLLHOCTH #13

6 — HM3KMI Mepenava #6 506,65 167,575 342,525 385,525
YPOBEHb MoWHOCTM | nm #14 506,65 167,575 |342,525 385,525
14 — BbICOKUN Mprem #6 nnn

YPOBEHbL MOLLHOCTHU #14

7 — HU3KMN Mepenava #7 526,75 173,975 351,025 392,525
YPOBEHL MOLLHOCT [ unu #15 526,75 173975 |351,025 |392,525
15 — BbICOKUN Mpuem #7 nnu

YPOBEHb MOLLHOCTH #15

8 — HM3KMN Mepepava #8 527,00 174,000 359,925 399,925
YPOBEHb MOWHOCTM | M #16 527,00 174,000 |359,925 |399,925
16 — BbICOKUN Mpnem #8 nnn

YpOBEHb MOLHOCTN | #16
Tabnuua 22: NpoBepkn paboTbl NnepegaTynka

HasBaHu AHanusaTtop cBa3n Paguoct TecTOBbDI KommeHTapum

e TecTta aHuunsa 1 Habop

OnopHas Pexum: M'BMEPEHUE TectoBbii | KHOMKa lNorpelHoOCTb YacToThI
yacTtoTa MOLLUHOCTU pexum, PTT ansa COCTaBnseT:

YacToTa 4yeTBepTOoro Mopaene ”?CTOHHH +68 Ny ans OBY
kaHana Tectuposanusi® |1 oun
HecyLen

6 Cm. Tabnuua 21: YactoTbl TECTMPOBaHMS Ha cTp. 36.
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HasBaHu AHanusaTop cBa3un Paguoct TecTOBbI KommeHTapum
e Tecta aHuus " Habop
MoHuTop: Owmnbka 4-ro nepegayu
YacToTbl KaHana +150 Ny ans
Bxop Ha yCTpOiicTBe TecTmpoB AwanasoHa 300 MMy
BBOga-BbiBOAa PY aHuns
+175 'y gnsa
AwanasoHa 350 MMy
+201 'y ans YBY
MoLuHocT CM. BbllLe Cwm. Cm. Hu3knih ypoBeHb
b PY BblLLE BblLLE MOLLHOCTH:
0,9-1,5 Bt (YBY/OBY/
auanasoHd 300 MIMu/
avnanasoH 350 MI'u)
BblCcOKkMIA ypoBEHb
MOLLIHOCTH:
4,0-4,8 BT (YBY/
awanasoH 300 MIw/
ananasoH 350 MITu)
5,0-6,0 Bt (OBY)
Mogynsiy Pexum: M'BMEPEHUE Cwm. CM. BbILL OTknoHenue: = 4,0 Iy,
umaronoca |MOLWHOCTU BblLLE e, Bblbop HO <5,0kly
YacToTa YeTBEpTOro navepute | (pasHeceHue KaHarnoB
kaHana TectuposaHus® TeHOTO 25 kT'w).
npmnbopa
MyweHwne go -70, Bxoq _
Ha yCcTponCcTBe BBOAA- MUKPOO
BbiBOga PY H
MonuTop: Lindpposon
BONbTMETP: BonbT nep.
TOKa
HacTtpoiika ypoBHs
MOoZynAUUK BbIBOAA
1 klu ansa 0,025 B cp.
KB. B TECTOBOM
ycTpoicTee, 0,08 B cp.
KB. Ha pa3beme nocr./
nep. Toka TECTOBOro
ycTponcTea
BHyTpeHH | Pexxum: UISMEPEHUE TectoBbIN | Ypanute HaxmuTe
a5 MOLLUHOCTU pexum, BBOA nepekntoyatens PTT
Moaynsay, UacToTa yeTBepToro BbIBOL, Moaynsu Ha pagnocTaHUmK.
naronoca |, o o0o TecTMpoBaHus® nogaeneH |uu "Fpown(o chax(MTe
ms YyeTblpe" B MUKPOMOH
Mnywenme fo -70, BXOA | Hecyuyeir paJMoCTaHLMN.
Ha ycTpoucTee BBoAa- KaHana OTKnoHeHune
BbiBOAa P4 TECTMpoB namepeHnwuit: = 4,0 k',
aHuna 4 Ha Ho < 5,0 k'Y,
aHTEeHHY
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HasBaHu AHanusaTtop cBa3n Pagunoct TecTOBbDI KommeHTapum
e Tecta aHuunA 1 Habop
(pa3HeceHue kaHanoB
25 k)
Mogynsu CM. BbllLe TecToBbIi | CM. OTknoHeHue: 2500 Iu,
ma TPL YacToTa YeTBepTOro pexum, BblLLE HO <1000 Ny,
KaHaNa TECTUPOBAHMS® KaHan (pasHeceHue kaHanoB
TEeCcTMpoB 25 kl'y).
Monoca nponyckaHus: aHns 4
y3kasd TPL
Tabnuua 23: NpoBepkn paboTbl NpUeMHMKa
HasBaHu AHanusaTtop cBa3n Pagunoct TecTOBbI KommeHTapum
e TecTta aHuunsa 1 Habop
OnopHas Pexunm: UISMEPEHUE TectoBbii | KHonka MorpelwHoCcTb YacToThl
yacToTa MOLLUHOCTU pexum, PTT ans COCTaBIISET:
YacTtoTta yeTBepToro BbIBOA MOCTOSHH 168 Ny ana OBY
kaHana TecTuposaHus® | NOAABNEH oK
nsi nepegayu
MoHuTop: Owmnbka HecyLlen +150 Ny ans
YacToThbl KaHana AwanasoHa 300 MMy
Bxoa Ha ycTpoicTee TeCcTMpoB
BBOAa-BbiBoaa PY aHns 4 Ha +175 Ny ans
AHTEHHY. avanasoHa 350 My
+201 Ny gnsa YBY
HomuHan Pexum: GEN OnarHoct Bbibop HacTtpowTte ypoBeHb
bHasd YpoBeHb BbIBOAA: N4yecKun namepute | rpomkoctu Ha 2,83 B
MOLLIHOCT 10MB PY pPeXnMm NbHOro Cp. KB.
b 3BYyKa ’ Mopaene npuGopa
YacToTta wecTtoro Hue — ayauo
kaHana TectuposaHus® HecyLLeil PA
Moaynauus: 6-ro
ToHanbHbI cUrHan Ha KaHana
yactote 1 k'Y npu TecTMpoB
OTKMoHeHun 3 k'L aHns
MonuTop: Lindposon
BONbTMETP: BonbT nep.
TOKa
MckaxeH Cwm. Bbilwe, KpoMe Cwm. Cwm. WckaxeHune <3,0%
ne ncKaXkeHns BblLLIE BblLLIE
YyBcTBUT Cwm. Bbilwe, KpoMe Cm. Het PY-BBoa gomkeH ObITb
eJIbHOCTb SINAD, ymeHbLUMTE BblLLE <0,35 mkB
(SINAD) ypoBeHb PY ans 12 ob
SINAD.
Mopor YpoBeHb PY HacTpoeH Cwm. Bbibop HacTtpoite ypoBeHb
Lwymonon, Ha 1 mB PY BblLLE yCTpOncT rpomkocTn Ha 2,83 B
aBneHns Ba Cp. KB.
(Heobxopn n3mepenHmn

39



MNO002211A01-AE

naea 3: TecTupoBaHue paboTbl NpuemonepeaaTymka

HasBaHu AHanusaTop cBa3un Paguoct TecTOBbI KommeHTapum
e Tecta aHuunA 1 Habop
MMO a—
TECTUPOB ayavo
atb PA,
TONbKO Harpyska
paguocTa Ha
HUMK C OVUHaMUK:
KOHBEHLIN OVHaMuK
OHarnbHOM
CUCTEMON Cwm. Bbile, KpoMe BHe Cm. OTmeHa nogaBneHus
M3MEHEHNS 4acToThbl B JunarHoct BblLLIE OOJDKHA NponcxoanTb
) KOHBEHLIMOHaNbHOM MYeCcKoro npu <0,25 mkB.
cucteme. YBenuyote pexuma; MpeanouTUTENbHIIA
ypoBeHb PY oT Hyns go [ BbiGeput ypoBeHb SINAD =
OTMEeHbI NoJaBnNeHus e 6-8 0B
Ha pagnocTaHuun. KOHBEHLIN
OHanbHy
o
cucTemy.

3.2.3

Pexum tectun poBaHuUA gucnres

Mpoueaypa

1 Haxmute 1 ygepxuante 60koByro KHONKY 1, 4TOObI NepenTh B ANArHOCTUHECKUI PEXUM

ancnnead.

2 [lpun HaxaTm NbOoM KHOMKM Mnu knaeuwin Ha XKK-ancnnee otobpaxxatoTcsi ropu3oHTanbHble
nonockl N0 HapacTaHuio. HaxumanTe Ha nbyto kHomky, noka »KK-gucnnen He ctaHeT
MOMHOCTBIO YEPHBIM M HE HAYHET oTOOpaxaTb BepTuKarbHble nonockl. Haxumante Ha nobyto
KHOMKyY, noka >KK-gucnnewn He cTaHeT NOMHOCTBIO YEPHBIM U HA HEM He 0TOBPasATCs 3HAYKK.

Ha XK-gucnnee otobpassitcs cnegyrowmne 3Hauku:

* RSSI (c 3anonHeHHOW nonocown)

*  MoHuTOpUHr

¢  ToHanbHbIN CUTHaN OTKIOYEH

° CKaHI/IPOBaHMe KaHalna CO BTOPbIM YPOBHEM NPUOPUTETHOCTU

* Hen po4YnTaHHoe coobuieHne

*  OKCTPEHHbLIN peXnm

* [lpsamas cBa3b

*  WMHpukaTop 3apsga akkymynaTopa (C 3anofiHEHHOM NOSI0CoM)

YKK-gucnnen ounctutcs, 1 3atem npu HaXXxatum noBON KHOMKN UNW KNaBULLIN Ha HEM OT06pa3$|TCH
ocTalibHble 3Ha4YKN: 3HA4YOK BbICOKOIo ypoBHA MOLLHOCTU (H), 3HA4Y0K KOMNnaHaMpoBaHUA, 3HA4YOK
d)yHKLI,I/IOHaJ'IbHOﬁ nnaTtbl 1 3HA4Y0K paGOTbI B 3allMLLIEHHOM peXxunwve.
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3.24
Pexum TecCTupoBaHua cBetoaonoaHbIX UHOUKATOPOB

Mpoueaypa

1 Haxmute u yp,ep>K|/|Bal7|Te 6OKOByl0 KHOMKY 1 nocne BbIXxoga U3 AMarHOCTUYECKOro pexunva
ancnnead.

PagunoctaHumsa nsgaeTt ogHOKpaTHbIN 3BYKOBOW CUrHan, U Ha gucnnee otobpaxaeTcs Hagnucb
LED TecCT.pexuMm.

2 HaxwmuTe niobyto KnasuLLly UK KHOMKY.
3aropuTcs KpacHbIi CBETOAMOAHbBIM UHAUKATOP, U Ha Aucnnee pagmoctaHumm otobpasnTes
Haanucb Kpacuent LED Bxul.

3 HaxmuTe nobyto KnaBuLLy UK KHOMKY.
KpacHbin nHaukaTop noracHeT. 3aroputcst 3ereHbli CBETOANOAHbBIN MHOUKATOP, U Ha Aucnnee
pagnocTaHummn otobpasnTcsa HaanuCh 3esenedi LED BxJL.

4 HaxmuTe nobyro KnaBuLLy Un KHOMKY.

3eneHbIii MHAMKaTOp OTKMNoYaeTcs. Ha pagmocTaHumm 3aropatcs oba cBeToaMoaHbIX
nHOUKaTopa U oToGpaxaeTca Haanucb O6a LED Bxu. 3aropuTcs OpaHXeBblii CBETOANOAHbIN
nHauKaTop.

3.2.5
PeXxum AnarHoCTUKM NoacBeTKU

Mpoueaypa

Haxmute n yoepxvBaiTe 60KOBYIO KHOMKY 1 nocre BbiIXxoaa W3 AMarHoCTUYeCKoro pexmnma
CBETOANOAHBIX MHOMKATOPOB.

PaguocTtaHuusa nsgaet ogHOKpaTHbINM 3BYKOBOW CUrHar, Ha gucnrnee otobpaxaeTtca llonceeTka

TECT . PEXVM.

Ha pagnocTtaHumm 3aropatca oba nHgmkatopa v nogceeTtka KrnaBuaTypbl.

3.2.6
Pexum TecCTupoBaHuAa TOHAJIbHOIo CUrHasfa AMHaMuKa

Mpoueaypa

HaxwmunTte n yaepxveante 60KOBYHO KHOMKY 1 nocre Bbixofa U3 pexvma TeCTUpOBaHWs
NOOCBETKM.

PaguocTtaHuusa nsgaet 0gHOKpaTHBINM 3BYKOBOW CUrHars, U Ha gucnnee otobpaxaeTtcs Hagnucb
ToH OMHaMMKa TECT.pPEeXNM.

PagnocrtaHums reHepupyert TOHanbHbIM curHan 1 klu Ha BHYTPEHHEM ANHaAMUKE.

3.2.7
Pexum TeCTupoBaHUA TOHaAJNIbHOINo CUrHaJia HaylwHUKa

Mpoueaypa
1 I'Iop,Kmoquwe BHELLHNX akCecCyapoB K pagnoCTtaHUunn.
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2 HaxwmuTe n ygepxuBariTe 60KOBYIO KHOMKY 1 nocrne BbIXxo4a U3 pexxuma TeCTMpoBaHns
TOHamnbHOro CMrHana gMHamuka.

PagnoctaHuua nsgaet OJJ,HOKpaTHbIVI 3ByKOBOI7I CUrHan, n Ha gucnnee OT06pa>KaeTCF|
COOGLLI,eHMe TOH HayYIWHMKA TEeCT.pPEeEXUM.

PagunocTtaHuusa reHepupyeT ToHanbHbIN curHan 1 ki OT HayLIHUKaE.

3.2.8
Pexxnm TecTupoBaHusa obpaTtHON CBA3U 3BYKa HayLUHUKa

Mpoueaypa

Haxxmute n y,u,ep>K|/|Bal7|Te 6OKOByIO KHOMKY 1 nocne BbIXoga U3 AMarHOCTUYECKOro pexunmva
TOHalbHOro CurHarna HayLwHuKa.

PagunocTaHuma nsgaeTt oAHOKpaTHbI curHarn, v Ha aucnnee otobpaxaeTtcs cooblieHune Ilneiid

ayl. TeCT HaylH..

PagnocTtaHums HanpaBnAaeT BCe 3BYKU C BHELLHEro MVIKpOCbOHa B HayLHUK.

3.2.9
Pexnm TecTupoBaHus akkymynsatopa

Mpoueaypa

Haxxmunte n y,qep>|<|/|Bal7|Te 6OKOByI-0 KHOMKY 1 nocne BbIxoga 13 pexnma TectnpoBaHnA
06paTHOVI CBA3N HAYLUHUKA.

PaguocTtaHuusa nsgaet ogHOKpaTHBIN 3BYKOBOW CUrHar, U Ha gucnnee otobpaxaeTcs Hagnucb
[lpoBep. akk. TECT.pPexXUM.
Ha gncnnee pagmnoctaHumm oTobpakaeTcs criegytoLee:

PucyHok 6: JkpaH pexxuma TeCTUpOBaHUsI akKyMynsaTopa

OcT. emkocTtb 100%

42



3.2.10

MNO002211A01-AE
nmaea 3: TecTupoBaHue paboTbl NpuemonepeaaTymka

Pexxum TectupoBaHust KHonok/perynatopos/PTT

Mpw HaxkaTum N6GOI KNaBuLLIM BLINOMHAETCA Nepexon K cregytollemMy aTany TecTa.

Tabnuua 24: MNMpoeepkn kHonok/perynsatopos/PTT

OencrtBune

PesynbTar

HaxmuTe n yoepxupanTe 60KOBYIO
KHOMKY 1.

Ha gucnnee nosieutcs cooblieHne Tect
kHonok (cTpoka 1).

PagnoctaHums nogact O4HOKpaTHbIN 3BYKOBOW

CurHarn.

MoBepHUTE PYYKY PerynmpoBKu
rPOMKOCTM.

Ha akpaHe 6yayT oTobpaxkaTbCsl 3HaYeHUs1 OT
2/1 00 2/255.

PagvocTaHuma nsgaeT 3ByKOBOW cUrHan B
Ka)KOOM MOMOXEHUN.

lMoBepHUTE py4Ky BbiGOpa KaHanoB rno
4acoBOW CTperke.

Ha gucnnee otobpasutcsa 4/1.
PagunocTtaHuusa nsgaet 3BykoBOW curHan B
Ka>XOoM MOJ1I0XKEeHUN.

MoBepHUTE PY4Ky BblIGOpa KaHanoB NpoTuB
YacoBOW CTPESIKU.

Ha gucnnee otobpasutcs 4/-1.
PagunoctaHumsa nsgaet 3ByKOBOW cUrHan B
KaXk[JOM MOJOXKEHUN.

HaxmMnTe 60KoBYHO KHOMKY 1.

Ha gucnnee otobpasutcs 96/1.
PagnocTtaHums nogacT 3ByKOBOW cuUrHan.

OTnycTUTE KHOMKY.

Ha gucnnee otobpasuntcs 96/0.
PagunocTtaHuusa nogacT 3BYKOBOW CUrHan.

HaxxM1Te OOKOBYHO KHOMKY 2.

Ha gucnnee otobpasutcs 97/1.
PagnocTtaHums nogacT 3ByKOBOW cuUrHan.

OTﬂyCTMTe KHOTMKY.

Ha agucnnee otobpasuntcs 97/0.
PagunoctaHumsa nogacTt 3BYKOBOW CUrHan.

Haxxmnte kHonky PTT.

Ha gucnnee otobpasutes 1/1.
PagunocTaHumsa nogacTt 3BYKOBOW CUrHan.

OTI'IyCTI/ITe KHOMKY.

Ha gucnnee otobpasutea 1/0.
PagunocTtaHuusa nogacT 3ByKOBOW CUrHar.

Tabnuua 25: NpoBepku kKnasnaTypbl

DenctBne

PesynbTart

HaxmuTe kHonky P1.

Ha ancnnee otobpasutca 160/1.
PaguocTtaHuusa nogacTt 3ByKOBOW CUrHan.

OTnycTUTE KHOMKY.

Ha aucnnee otobpasutca 160/0.
PaguocTaHumMsl nogacT 3ByKOBOW CUrHarn.

HaxmuTe kHonky P2.

Ha ancnnee otobpasutca 161/1.
PagnocTaHums nogacT 3ByKOBOW curHan.
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HdencTBue

PesynbTar

OTnycTUTE KHOMKY.

Ha nucnnee otobpasutca 161 /0.
PaguocTaHumMsl nogacT 3ByKOBOW CUrHarn.

HaxmuTe kHonky MEHHO.

Ha ancnnee otobpasutca 85/1.
PagnocTaHums nogacT 3ByKOBOW curHan.

OTnycTUTE KHOMKY.

Ha ancnnee otobpasutca 139/0.

PaguocTaHumMsl nogacT 3ByKOBOW CUrHarn.

HaxmuTe kHonky HA3AL.

Ha ancnnee otobpasutca 129/1.

PaguocTtaHuusa nogact 3ByKOBOW CUrHan.

OTnycTUTE KHOMKY.

Ha nucnnee otobpasutca 129/0.

PaguocTaHumMsi nogacT 3ByKOBOW CUrHar.

Haxxmurte KHOMKY BI1eBO.

Ha ancnnee otobpasutca 128/1.
PaguocTtaHuusa nogact 3ByKOBOW CUrHan.

OTnycTUTE KHOMKY.

Ha nucnnee otobpasnutca 128/0.
PaguocTaHumMsl nogacT 3ByKOBOW CUrHarn.

HaxxmuTe KHoMKy BnNpaBo.

Ha agncnnee otobpasutca 130/1.
PaguocTaHumMs nogacT 3ByKOBOW curHan.

OTnycTUTE KHOMKY.

Ha ancnnee otobpasutca 130/0.
PaguocTtaHuusa nogact 3ByKOBOW CUrHan.

Haxmute kHonky OK.

Ha ancnnee otobpasutca 85/1.
PagnocTaHumMs nogacT 3ByKOBOW curHan.

OTI'IyCTI/ITe KHOMKY.

Ha ancnnee otobpasutcsa 85/0.
PaguocTtaHuusa nogact 3ByKOBOW CUrHan.

3.3

Pexunm TectupoBaHusa mogenu 6e3 aucnnes

3.3.1
lNepexon B AMArHOCTUYECKUN peXnmMm paguoctaHuum 6es
MCMNOSNIb30BaHUA AEeMOHCTPALMOHHbLIX 3KpaHOB

Mpoueaypa
1 Bknounte pagnocTaHuuio.

2 B Te4yenne 10 cekyHn nocne 3aBepLUEHNS CaMOTECTUPOBAHUS HAXXMUTE NATb pa3 Noapsas
GOKOBYIO KHOMKY 2.

PagnocTtaHums nogacT 3ByKOBOW CUrHarn.
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3.3.2
Pexum tectun poBaHUA pagnocurHana

Korga paguoctaHuunsa pabotaeT B HOpMarbHbIX YCNOBUSX, €€ MUKPOKOHTPOINep ynpasnseT Bbibopom
paguokaHana, HacTPOMKOW nepefaTyvka U 3arnyLieHMemM npuemMHuKa B COOTBETCTBUM C
nonb30oBaTenbCKOM KOHMUrypaumen kognnara.

OpHako Korga yCTpoNCTBO HAXOAUTCS B PEXUME TECTUPOBAHNS,, HACTPOWKM UITM PEMOHTA, OHO
BbIBOAMTCS 13 0ObIYHbBIX YCNOBUI paboTbl NOCPEACTBOM CreLmanbHON npoueaypbl, Kotopasi
HasbiBaeTcs "Pexum TectupoBaHus" unm "tectupoBaHue B acdmpe".

3.3.2.1
TecTupoBaHue BbI6Opkn PY-kaHanoB

MNpeaBapuTenbHble TpeGoBaHUA:

B pexvme TecTMpoBaHusa pagnoYacToTHOrO CUrHana B NepBoi CTPOKE Ha Auchiee pagnocTaHumm
oTobpaxkaeTcs TecT PUY U 3HAYOK YPOBHS MOLLHOCTU. Bo BTOpOIi CTpoke oToGpakatloTcs YCrnoBust
TECTUPOBaHUS, HOMEp KaHara u pasHeceHue KaHarnoB. YCroBus TECTUPOBAHUS MO YMOSTYaHUIO —
csQ.’

Mpoueaypa

1 Tpwu kagoOM KOPOTKOM HakaTun Ha 6OKOBYHO KHOMKY 2 OyAeT BhINOMHATLCA Nepexon K HOBOMY
pexumy Tectuposarusa (CSQ->TPL->DIG->USQ ->CSQ).

YBEOOMINEHUE:
gt

"DIG" aBnsieTca LMdPOBbIM PEXMMOM, OCTalbHbIE PEXMMbI TECTUPOBAHUS
npeacTaBnstoT cobor aHanoroBble peXyMbl, Kak ONUcaHo B criedyoLLen Tadnuue.

Tabnuua 26: Ycnosusi TeCTMPOBaAHWS

Konunuec OnucaHwue PYHKLMA

TBO

curHano

B

1 lMopasneHue Hecylwen Mpuem: npu obHapy>xeHnn HecyLlen
(CSQ) Mepenaya: 3ByK MUKpodboHa

2 ToHanbHas YacTHas Mpuem: oTMeHa nogaBneHnsa noMex npu
nvHua (TPL) 0BHapy>XeHUn HecyLLen U TOHaNbHOro curHana

Mepenaya: 3ByK MUKpOOHA + TOHamNbHbIA CUrHanN

3 Lincbposoi pexum Mpuem: npu obHapyxeHnn HecyLlen
(DIG) Mepenayva: 3ByK MUKpOOHa

4 OTmeHa nogasneHuns Mpuem: nocTosiHHasa oTMeHa noAasneHns
(USQ)

Mepepava: 3Byk MUKPOhOHa

PaguocTtaHuusa nsgaet 3ByKOBOM CUrHan O4HOKPAaTHO npu nepekntoyeHnn B CSQ, aoBaxabl npu
nepekntoyeHun B TPL, Tpwxabl npu nepekniodeHmumn B DIG n yeTbipexabl Npu nepekrnioyeHny B
usaQ.

7 Tonbko anda pa,D,I/IOCTaHLI,VIVI C oucnneem.
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2 Kaxpgoe KopoTKoe HaxaTue 60KOBOM KHOMKU 1 n3MeHseT 3HaYeHe pasHeceHnsi KaHanos Ha

46

25 kly, 12,5 k'y n 20 klu.

PaguocTtaHuusa nsgaet 3ByKOBOM CUrHan O4HOKPATHO npu nepekntodeHnn Ha 20 klMu, ABaxabl
npy nepekntoveHnn Ha 25 kl'y, u Tpyxasl Npu nepeknoyveHnn Ha 12,5 klhu.

HOBOpa‘-IVIBaIZTe PY4KYy Bbl60pa KaHanoB AJ14 Nepekrn4eHna KaHarnoBs TeCTUpoBaHNA C 1no

14.

OnucaHusa kKaHanoB TECTUPOBaHMSA CM. B pasgene Tabnuua 27: YacTtoTbl TECTUPOBaHMSA Ha CTp.

46.

PagnoctaHumst usgaeT 3BYKOBOW CUIHaM B KaXKOOM MOMOXEHUN.

Tabnuua 27: YacTtoTbl TECTUPOBAHUS

MonoxeHwne Kanan YBY oBY Owanaso |[Owanaso
nepekntoyartens TeCTUpPOBaHUA H 300 H 350
BblOOpa kaHanoB

1 — HU3KMI Mepenava #1 403,15 136,075 300,025 350,025
yPOBEHb MOWIHOCTY | i #9 403,15  [136,075 [300,025 [350,025
9 — BbICOKUN Mpuem #1 nnn

YpOBEHb MoLLHOCTN | #9

2 — HU3KMN Mepenava #2 423,25 142,575 308,525 357,525
YPOBEHb MOLLHOCTH nnn #10 423 25 142 575 308.525 357,525
10 — BbICOKUN Mpuem #2 nnn

ypoBeHb MolwHocTn | #10

3 — HU3KMN Mepepava #3 444,35 146,575 317,025 364,525
ypOBEHb MOLIHOCTM | nn #11 44435  |146,575 |317,025 |364,525
11 — BbICOKUN Mpuem #3 nnn

ypOBeHb MoLHOCTN | #11

4 — HU3KUIK Mepenava #4 465,45 155,575 325,525 371,525
YPOBEHb MolWHOCTM | nm #12 46545  |155575 |325525 |371,525
12 — BbICOKMI Mpuem #4 nnn

YPOBEHb MOLLHOCTH #12

5 — Hu3kMn Mepenava #5 485,55 161,575 334,025 378,525
ypoBEHb MOLIHOCTM | n #13 48555  [161,575 [334,025 [378,525
13 — BbICOKUN Mprem #5 nnn

ypoBeHb MolHocTn | #13

6 — HU3KMN Mepenava #6 506,65 167,575 342,525 385,525
YPOBEHb MOWHOCTK  nnn #14 506,65 167,575 |342,525 385,525
14 — BbICOKUN Mpuem #6 nnn

YPOBEHb MOLLHOCTHU #14

7 — HU3KMN Mepepava #7 526,75 173,975 351,025 392,525
YPOBEHb MOWHOCTM Mn #15 526,75 173,975 351,025 |392,525
15 — BbICOKUN Mpuem #7 nnn

YpOBEHb MoLlHoCcTN | #15

8 — Hu3kMNn Mepenava #8 527,00 174,000 359,925 399,925
YPOBEHbL MOLLHOCTHN unu #16
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MonoxeHue Kanan YBY oBY Ownanaso Ownanaso
nepekntoyarens TecTUpoBaHuA H 300 H 350
BblGOpa KaHanoB
16 — BbICOKUI Mpuem #8 nnn 527,00 174,000 359,925 399,925
YPOBEHb MOLLHOCTH #16
Tabnuua 28: MNMpoBepkn paboTbl NepegaTymka
Has3BaHu AHanusaTtop cBA3un PagvocTt TecToBbI KommeHTapuun
e Tecta aHuua 1 Habop
OnopHas Pexum: MISMEPEHUE TectoBbin | KHoMKa lNorpeLlHoCTb YacToThl
yacToTa MOLUHOCTU pexum, PTT ons COCTaBMsIET:
YacTtoTa 4eTBEPTOro Mopaene ”?CTOF'HH +68 'y ans OBY
kaHana tectuposanus® | M€ oun
HecyLlen nepegauu
MonuTtop: Ownbka 4-ro +150 'y gng
YacToTbl KaHana AnanasoHa 300 MMy
Bxona Ha ycTpoiicTBe Tectnpos
BBOAa-BbiBOAa PY aHuA +175 "'y ans
AunanasoHa 350 MMy
+201 'y ana YBY
MowHocT Cwm. Bbiwe Cwm. Cwm. Hwnaknin yposeHb
b PY BblLLE BblLLE MOLLHOCTHU:
0,9-1,5 Bt (YBY/OBY/
ananasoH 300 MM/
AnanasoH 350 MI'u)
Bbicokuin ypoBeHb
MOLLHOCTH:
4,0-4,8 BT (YBY/
ananasoH 300 MIMu/
AunanasoH 350 MI'u)
5,0-6,0 BT (OBUY)
Mogayns Pexum: MSBMEPEHUE Cwm. Cm. BbILL OTKknoHeHue: 2 4,0 kl'y,
umaronoca |MOLWHOCTU BblLLE e, Bblbop Ho < 5,0 k'Y,
UYacToTa YeTBepTOro namepute | (pasHeceHue kaHanos
KaHana TecTuposaHus® T1bHOTO 25 KT).
npubopa
MyweHwne go -70, Bxoq —
Ha yCTpOWCTBE BBOAA- MUKPOO

BbiBOoga P4

MonuTop: Lindposon
BONbTMETP: BonbT nep.
TOKa

HacTpolika ypoBHS
MOZynsUUK BbIBOAA

1 kl"'y gna 0,025 B cp.
KB. B TECTOBOM

8 Cm. Tabnuua 27: YacToTbl TECTMPOBAHMS Ha CTp. 46.

H
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OoTKnoHeHnn 3 ki

Has3BaHu AHanusaTtop cBA3un PagvocTt TecToBbI KommeHTapuu
e Tecta aHuus " Habop
ycTpouncTse, 0,08 B cp.
KB. Ha pa3beme nocr./
nep. TOka TECTOBOIro
ycTponcTea
BHyTpeHH | Pexum: UISMEPEHUE TectoBbIn | Ypanute HaxmuTe
A9 MOWHOCTHU pexum, BBO/, nepekntoyartens PTT
Moaynsay, UacToTa YeTBepToro BbIBOL Moayns Ha pagnoCcTaHUmK.
naronoca | o oo TeCTUPOBaHMSS nogaeneH |uu "Fpown(o chamvlTe
ms YyeTblpe" B MUKPOMOH
Fnywetne no -70, BXoA | hecyweir paJMoCTaHLMN.
Ha ycTpoucTee BBOAA- KaHana OTknoHeHune
BbiBOga PY TECTMpOB namepeHuin: = 4,0 k',
aHuna 4 Ha Ho < 5,0 k'Y,
aHTEeHHy (pasHeceHune kaHanos
25 kl'y)
Mogynsu, Cwm. BbllLEe TecTtoBbIi | CM. OTKknoHeHue: 2500 Iy,
<
ma TPL UYacToTa YeTBepTOro pexum, BblLLE Ho <1000 Iy,
KaHana TecTUPOBaHMSE KaHan (pa3HeceHue kaHanoB
TEeCcTMpoB 25 k).
Monoca nponyckaHus: aHus 4
y3Ka“ TPL
Tabnuua 29: MNMpoBepkn paboTbl NpUeEMHMKA
HasBaHu AHanusaTtop cBa3un Paguoct TecTOBbI KommeHTapum
e Tecta aHuus " Habop
OnopHas Pexum: MISMEPEHUE TectoBbi | KHoMKa lMorpeLlHoCTb YacToThl
yacToTa MOLUHOCTU peXum, PTT onsa COCTaBIsET:
YacTtoTa 4eTBEPTOro BbIBOA ”?CTOHHH +68 'y, ans OBY
kaHana Tectuposanus® | NOAABNEH oM
ns nepegauun
MonuTtop: Ownbka HecyLLelt +150 'y gng
YyacToTbl KaHana AnanasoHa 300 MMy
Bxop Ha ycTpoiicTee TecTpos
BBOJa-BbiBOAA PY anua 4 Ha +175 'y ans
aHTeHHy. AvanasoHa 350 My
+201 Ny ans YBY
HomuHan Pexum: GEN OunarHoct Bbibop HacTpowTte ypoBeHb
bHas YpoBeHb BLIBOAA: nyeckmm namepute | rpomMkocTu Ha 2,83 B
MOLLIHOCT 10 wB PY pexum NbHOTO Cp. KB.
b 3BYyKa ’ Monasne npubopa
YacTtoTta wecTtoro Hue — ayavo
KaHana TecTuposaHus® HecyLLeit PA
Moaynsums: 6-ro
ToHarnbHbIN cUrHan Ha kanana
yacToTe 1 k'L Npu TeCcTMpos
aHus
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HasBaHu AHanusaTtop cBa3n Pagunoct TecTOBbDI KommeHTapum
e Tecta aHuus " Habop
MoHuTop: Lindposon
BONbTMETP: BonbT nep.
ToKa
WNckaxeH Cwm. Bblwe, kpome Cwm. Cwm. UckaxeHne <3,0%
ne UCKaxXeHns BblLLIE BbiLLE
YyBCcTBUT Cwm. Bbilwe, Kpome Cwm. Het PY-BBog gomxeH ObiTb
€IbHOCTb SINAD, ymeHbLunTE BblLLE <0,35 mkB
(SINAD) ypoBeHb PY ana 12 ob
SINAD.
Mopor YposeHb PY HacTpoeH Cwm. Beibop HacTtpownTte ypoBeHb
Lwymonon, Ha 1 mB PY BblLLe yCcTpomncT rpomkocTv Ha 2,83 B
aBneHus Ba Cp. KB.
(Heobxopn n3MepeHn
Mo a—
TEecTupoB ayavo
aTb PA,
TONbLKO Harpyska
paguocTta Ha
HUMK C OVNHAMUK:
KOHBEHLM ONHaMUK
OHanbHowm
CHCTEMOIA Cwm. Bbilwe, Kpome BHe Cwm. OTmeHa nogasneHuns
N3MEHEHNS YacTOThbl B avarHoct BblLLIE OOMKHa NPoOMCXoanTb
) KOHBEHLMOHanbHOM n4eckoro npu <0,25 mkB.
cucteme. YBennyobTte pexuma; MpeAnoUTUTENbHBII
ypoBeHb PY oT Hyns 4o | Boibeput ypoBeHb SINAD =
OTMeHbI NoaaBneHns e 6-8 15
Ha pagmocTaHumu. KOHBEHLM
OHanbHy
10
cucTeMy.

3.3.3

PeXxnm agnarHoCcTUKU cBeTOAUOOHbIX nHAnKatTopoB

Mpoueaypa

1 Haxmute n ygepxxusante 60okoByro KHOMKY 1 nocne Bbixoga 13 pexnma TectupoBaHums PY.

PagnoctaHums nogact OAHOKpPaTHBIN 3BYKOBOW curHarn.

2 HaxmuTe nobyto KnaBuLy U KHOMKY.

3aropuTcs KpacHbIi CBETOAMOLHbIN NHONKATOP.

3 HaxmuTe nobyto knasuLLy UMK KHOMKY.

KpaCHbIVI MHOWMKaTOpP NOoracHeT, 1 3aroputcs 3€neHbIn.

4 HaxmuTte nobyto KnaeuLy U KHOMKY.

3eneHbI MHOUKATOpP NoracHeT, 1 3aropAatca oba nHamkaTopa.
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3.34
PeXuUm AMarHoCTMKMU TOHANbLHOro CUrHana AMHamMmuka

Mpoueaypa

Haxxmunte n WJ,ep)KVIBaVITe 6OKOBle KHOMKY 1 nocne BbIXoga 13 AMarHOCTUYECKOro pexnva
CBeToAMNOAHbIX MHOMKATOPOB.

PaanocTtaHums nogacTt ogHOKpaTHbIWM 3BYKOBOW CUrHan.
PagunocTtaHuusa reHepupyeT ToHanbHbIN curHan 1 kl'u Ha BHyTPeHHEM AUHAMUKE.

3.3.5
Pexum gnarHoCTUKM TOHarNbHOro cUrHana HayLWHUKa

Mpoueaypa

Haxxmunte n y,u,ep>|<|/|Ba|7|Te GOKOByIO KHOMKY 1 nocne BbIXo4a U3 AMarHOCTUYECKOro pexunmva
TOHaJIbHOIo curHana aMHamMmuka.

PagnoctaHums nogact OAHOKpaTHBIN 3BYKOBOW curHan.
PagvnoctaHuus reHepupyeT ToHanbHbIM curHan 1 kl'y B HayLIHKKE.

3.3.6
Pexum TectupoBaHusa o6paTtHON CBA3U 3BYKa HayLUHUKa

Mpoueaypa

HaxmuTe n yoepxupaiiTe 60KOBYI KHOMNKY 1 nocre BbIXxO4a U3 AMarHOCTUYECKOro pexxuma
TOHarIbHOro CMrHasna HayLHUKa.

PagnoctaHums nogact OAHOKpaTHBIN 3BYKOBOW curHarn.
PagnocTaHumsa HanpaBnseT BCe 3BYKM C BHELLUHEro MMKpPOdOHa B HaYLLHWUK.

3.3.7
Pexnm TecTupoBaHus akkymynsatopa

Mpoueaypa

Haxxmunte n yﬂ,ep)KVIBaVITe 6OKOBle KHOMKY 1 nocne BbIxoga 13 pexunma KOSbL,EeBOWN NPOBEPKU
HayUuIHUKa.

PaanocTaHums nogacTt OgHOKpaTHbIWM 3BYKOBOW cUrHan.

MHavkaTop pagvocTaHuuy roput criegyowmmM obpasom:
+ 3eneHblit — NpU BbICOKOM YPOBHE 3apsaa akkymynsatopa
» OpaHxeBblii — NpY cpegHeM YpoBHe 3apsiaa akkyMynsTopa

* MwvraroLmii KpacHbIi — NpY HU3KOM YPOBHE 3apsifia akkymynstopa
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3.3.8
Pexxum TectupoBaHusi KHonok/perynatopos/PTT

Mpw HaxaTum N6GOI KNaBuLLIM BLINOMHAETCA Nepexoq K credytollemy aTarny TecTa.

Tabnuua 30: MNMpoeepkn kHonok/perynsatopos/PTT

OenctBune PesynbTtaTt

HaxmuTe n yoepxumpanTe 60KOBYI KHOMNKY 1. PagnocTtaHums nogacTt ogHOKpaTHbIN
3BYKOBOW CurHan.

[MoBepHUTE PYUKY pPerynimpoBKA FIPOMKOCTM. PagunocTtaHuusa nsgaet 3ByKoBOM
CurHam B Kakgom nosioxXeHuu.

nOBepHMTe PY4KYy Bbl60pa KaHanosB. PagnocTtaHums nsgaet SByKOBOVI
CUrHas B KaXXoM MnoJ10XXeHUW.

Haxmute 60kOBYrO KHOMKY 1. PagunocTtaHuusa nogacT 3ByKOBOW
curHan.

OTnycTnTe KHOMKY. PagnocTtaHums nogacT 3ByKOBOW
curHan.

HaxxMnTe GOKOBYIO KHOMKY 2. PaguocTtaHuusa nogacT 3ByKOBOW
curHan.

OTnycTnTe KHOMKY. PagnocTtaHums nogacT 3ByKOBOW
curHarn.

Haxmute kHonky PTT. PaguocTtaHuusa nogacT 3BYKOBOW
curHan.

OTnycTnTE KHOMKY. PagunocTtaHuusa nogacT 3ByKOBOW
curHan.
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[MporpammmnpoBaHMe n HacTpoOUKa
paanocTaHuuu

B naHHom rnmaBe npuBoanTcsa o63opHas nHdopmaums o MO agna nonb3oBaTenbCKOro
nporpammupoBaHms MOTOTRBO (CPS), a Takke o npunoxeHusix Tuner un AirTracer,
npegHasHayYeHHbIX AN UCMNosfb30BaHMs B onepaumoHHbIx cuctemax Windows 8/7/2000/XP/Vista.

E/ YBEOOMIIEHMUE:
[na nony4eHna nHopmaumn o npouenype nporpammMmpoBaHns CM. COOTBETCTBYIOLLME
WHTEPaKTUBHbIE CrpaBOYHbIe hanrbl.

OTn nporpamMmbl AOCTYMHbBI O4HUM KOMMIIEKTOM, KaK yKka3aHo B criegytoLlen Tabnuue. B komnnekT
Takke BXOOUT PYKOBOLCTBO MO YCTAHOBKE.

Tabnuua 31: KomnnekT no yctaHoBke MO ans HaCTponku pagnocTaHumum

OnucaHue Homep no katanory
KomnakT-guck ¢ npunoxennamm MOTOTRBO CPS, Tuner n GMVN5141
AirTracer

41

HacTtpouka NO ansa nporpaMmmMmmMpoBaHus paguoCcTaHLUUmn

[na nporpamMmMMpoBaHnsa paavMocTaHLUM UCNOoNb3ynTe credytoLlyo KOHGUIypaLuio.

BHUMAHUE!:
MopTbl USB komnbloTepa MoryT GbiTh YyBCTBUTENbHBI K 31IeKTpocTaTu4eckum paspsigam. He
KacalTecb OTKPbITbIX KOHTAKTOB KaGens npv NoAKMoYeHUN K KOMNbIoTepY.

PucyHok 7: NMporpammHas HacTponka CPS

Pagnoctanuusa
Kabenb ans e
A NporpaMM1poBaHus
KKyMYNATOP NOPTaTUBHbIX PAOMOCTaHLMIA
PMKN4115_
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4.2
MpunoxeHune AirTracer

Mpunoxenne MOTOTRBO AirTracer cnyxuT Ans 3axesaTta LnpoBoro pagmotpaduka u CoOXxpaHeHus
3TUX JaHHbIX B (hanne.

MpunoxeHue AirTracer Takke NO3BONSAET NOMy4YaTb U COXPAHATL >XypHarbl BHYTPEHHMX OLUMOOK OT
paanoctaHumi MOTOTRBO. CoxpaHeHHble hannbl MOXHO NepenaTb Ha aHanua
KBanuduLmMpoBaHHbIM COTpyAHNKaM koMmnaHun Motorola Solutions, koTopble npegocTasaT
pekoMeHAaLmMmM No yrny4yLlleHWo KOHpUrypauum cucTeMbl Uiy NOMOryT fokannaoBaTtb Npobnemsi.

4.3
HacTtpounka paguoctaHuum

HacTtpoiika He TpebyeTcs, ecnu npy 3aMmeHe Komnsiekta 00CnyxmBaHna oHa yxe Obina BbINOMHEHAa Ha
3aBoge-unsrotosutene. OgHako, nepes BBOAOM KOMMNIEKTa 06CNyXnBaHUA B SKChyaTaumio cnegyet
BbINOSTHUTbL NPOBEPKY €r0 UCMPABHOCTU.

I'Iepe,q BKINO4YeHnem pagnoctaHumn HeobxoaMmMmo HaCTpoOuUTb noamMmardn4mnBatroLlee norne LI,AI'I Ha
npasunbHoe 3Ha4YeHne ToKka CMeLleHNA KOHEYHOro yCTpOﬁCTBa. Ecnu paHHoe 3HaveHune 6y/:|,eT
HaCTPOEHO HENPaBUITIbHO, 3TO MOXET NMPUBECTU K NMOoBpeXaAeHUIo nepegaTtymka.

BHUMAHUE!:

HacTpolika MoXeT NpoBOAUTLCS TONbKO CEPBUCHBbIMUM LieHTpamu Motorola Solutions nnn
odmumansHbiMK cepBUCHbIMK aunepammn Motorola Solutions.

[nsa HacTpoviku pagmocTaHumm notpebyetcs nepcoHanbHbIv komnbtoTep (MK) ¢ yctaHoBNeHHON
onepauwmoHHom cuctemon Windows, Windows 2000/XP/Vista/Windows 7 1 nporpamma gnsi HaCTPONKW.
[nsa BbINONHEHMSA Npoueayp HAaCcTPOWKU CM. pa3gen "YcTaHoBka 000opyaoBaHUSA Anst HACTPONKK
paguocTaHummn".

PucyHok 8: YcTtaHOoBKa 060pya0oBaHUs ANSA HAaCTPOWMKMN paganuoCTaHLMm

3ameHwnTenb

akkymynsTopa CepBU1CHbIA MOHUTOP
Ha 7,5 B per. Mepenava WM CHETUUK
PMNN4428 PY-aganTep

VICTOUHMK \ / > I BarTmeTp |

| L B = (e
ToKa 10 16 leHepatop
PY-curHanos

Mpuem

AyAMOBXOA T | Teneparop
J |  ayavocurHanos |
Og— [wnarHoctuyeckuin
6nok RLN4460_ "

N~—— -I I Wameputens SINAD |
KaGenb gns
nporpaMmMmpoBaHus,
TECTUPOBaHUS U HACTPOWKU BonbstmeTp
PMKN4117 nepemMeHHOro Toka

=

431
Pa3bopka PY-3arnywku

Mpoueaypa
1 C NMOMOLLbIO NMHUETa NnpunogHnMnTeE P‘-I-3arnyLu|<y 3a OAVH KOHeLl U n3BrnekuTe ee.
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PucyHok 9: Pasbopka PY-3arnywkm

MeTka OnucaHue

1 PY-3arnywka

2 BcraBbTe PY-aganTep B nepegHiol0 YacTb Kopnyca.
PucyHok 10: BctaBka PY-apantepa

MeTka OnucaHue

1 PY-apgantep

3 3akpytute PY-apantep Ha nepepgHen 4acTtu koprnyca.
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PucyHok 11: Bunt PY-apnanTepa

4 BcraBbTe PY-pasbem.

BHUMAHMUE!:
He 3akpennsante gepxatens PY-agantepa B PY-pasbeme oo Toro, Kak BCTaBuUTe
JepxaTenb B KOpPMycC.

PucyHok 12: P4Y-pa3bem
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NMpouenypbl pa3dopku n cOopKu

B gaHHOWM rnaBe cofepkaTcs criegyrolme cBeaeHus.

* [podmnaktnyeckoe obcnyxmeaHme (OCMOTP U YACTKA).
» besonacHaga paborta ¢ yctponcteamn CMOS n LDMOS.
* [lopsaok u MeToabl peMOHTa.

* Pasbopka 1 cbopka pagmocTtaHumm.

51
MNMpodunnakrTnyeckoe oobcnyxmnBaHme

PekomeHayeTcs perynspHo BbINOMHATE OCMOTP U YACTKY.

OcmoTp

Y6eautech, YTO BHELUHVE NOBEPXHOCTM PaAMOCTaHLMKN HEe 3arpsi3HEHbI, Y YTO BCE BHELLHWNE 3IEMEHTHI
ynpaBreHus U NepeksoyaTeny ucnpaeHbl. He pekomeHayeTcs ocMaTpBaTh BHYTPEHHME
3TEKTPOHHbIE CXEMbI.

Mpoueaypa YMCTKK

[anee onucobiBatoTcs pekomMmeHagyemble HUCTALWKME CpenCTBa, a TakKe pekoMmeHayemMblie MeTo4bl YHACTKU
BHELHNX N BHYTPEHHUX ﬂOBerHOCTeIZ pagnocTaHuunn.

K BHELWHUM NOBEPXHOCTAM OTHOCATCA NepeHAA KpbILKa, KOpnyc, N akKyMyJAaTop. otn NOBEPXHOCTU
cnenyet YACTUTb B TeX CllydadX, Korga npu sudyaribHOM OCMOTpPEe BUOHbI Clefbl rpAa3un, XXupa n/nnu
NnATHA.

BHUMAHMUE!:

Mcnonb3yiiTe TONbKO Te CpeAcTBa, KOTOpble pEKOMEHAOBaHbI Npoudsoantenem. Cobnogante
BCE Mepbl MPeOCTOPOXHOCTY, YKa3aHHbIE Ha Hakmerke unm B nacnopte 6e3onacHocTu
MaTepuvana. Bosgencreme HEKOTOPbIX XMMUYECKUX CPEACTB U NX UCMAPEHMI MOXET NOBpPeanTb
nnacTMaccoBble YacTu u3genus. He ncnonb3yinte a3apo3onu, CpeacTsa AN YNCTKM
NPVUEMHUKOB 1 Apyrme XMMmmnyeckne cpeacrea.

E/ YBEOOMIEHMUE:

BHyTpeHHI/Ie NOBEPXHOCTU creayeT YNCTUTb TOJTbKO B TeX ClyYadXx, Koraa pagnoctaHuuna
pasobpaHa ansa o6CnyxMBaHUsA UM PEMOHTA.

YucTka BHELWHUX Nf1acTMacCcoBbIX HOBerHOCTeﬁ

BAXHO!:
EAMHCTBEHHBIM pekoMeHOyeMbIM CPeCTBOM AJ1sl YNCTKM BHELLHUX NMOBEPXHOCTE
paavocTaHumm aensaetcs 0,5%-Hblii BOOHbLIA pacTBOP MATKOro MOKLLEro CpeacTsa.

HaHnecute HebonbLioe konunyectBo 0,5%-HOro pactBopa MOKLLIETO CPeAcTBa XKECTKON
HEMeTanIM4YeCKON KUCTbIO C KOPOTKMM BOPCOM, YTOObI CHUCTUTBL MOBEPXHOCTHYIO MPsi3b C
pagnoctaHumy. C MOMOLLbIO MAMKOW, XOPOLLIO BNUTbIBAOLLEN TKaHM 6e3 Bopca unu candeTtkn yganute
pacTBOp MOILLErO CpeacTBa M NPOCyLLINTE paguocTaHuuio. Yo6eamntech, YTo psgom ¢ pasbemamu,
3a3opamMu unu yrnyoneHnsMm HeT Boabl.
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Ouuncrka BHYTPEHHUX MOHTaXHbIX NfatT U KOMMNOHEHTOB

BAXHO!:
EONHCTBEHHBLIM XNOKUM CPeacTBOM, PEKOMEHAYEMbIM AN YACTKU NNaT C 9NeKTPOHHbIMM
CXemMaMu 1 UX KOMMOHEHTOB, sBnseTcsa usonponunosbli cnupT (100%-HbIR).

Bcerga ucnonb3ynTe cBeXuini CNUPT U OYULLI@ATE KOHTENHEP NS NnpeaoTBpalleHns
3arpsi3HeHMs1 pacTBOPEHHBIMM BELLECTBAMU (OT NpeablayLLEro NCnonb30BaHus).

HonyckaeTtcst HaHeceHue nzonponunosoro cnupta (100%) ¢ NOMOLLbIO XXECTKOW HEMETanM4Yeckom
LLIeTKN C KOPOTKMM BOPCOM, 4TOObI yAanuTb BbeBLUMECS U 3aTBEpPAEBLUME BELLECTBa U3
TPYOHOAOCTYMHbIX MecT. [poBoAUTE KUCTBIO MO HanpaBIieHWIO OT BHYTPEHHUX AeTanen pagmocTtaHumm
Ans yaaneHus Yactvy rpsasn. He gonyckanTe nonagaHus cnvpTa Ha SfeMeHTbl yNpaBneHus unm
HacTpavBaemble KOMMOHeHTbl. He ncnonb3yiite BO34yx NOA BbICOKMM AaBneHneM, YTobbl yCKopUTb
MPOoLECC CYLUKK, T. K. 3TO MOXET NPMBECTU K MOMNaAaHWIo XUAKOCTU B HexenaTerbHble MecTa.
3aBepLUnB NpoLeaypY YMCTKM, BbICYLLNTE MOBEPXHOCTM C MOMOLLbIO MATKOW BMUTbIBaOLLE
He3BopcoBon TkaHU. He kacanTecb KUCTbIO U HE HaHOCKTE M3OMPONUIIOBLIN CANPT Ha paMmy,
NepeaHIo NN 3a4HI0K0 KPbILLIKW.

5.2
Be3onacHasa pab6ota ¢ yctpouctsamu CMOS n LDMOS

B naHHOM cemeincTBe pagMoCcTaHUMn UCNONb3YITCA AOMNOMNHUTENBbHbIE YCTPONCTBA C
KOMMNnemMeHTapHbIMU MeTann-okcuaHbIiMu nonynposogHukamum (CMOS) n meTann-okeugHbIMu
nonynpoBOAHWKaMW, U3rOTOBMNEHHbIMWU MeTooM 6okoBor anddysmm (LDMOS), koTopble MOryT ObITb
NoBpEXAEHbI ANEKTPOCTATUYECKMMM MU BbICOKOBOSbTHLIMW 3apsagamMu.

MoBpexaeHne MOXeT BbiTb CKPbITbIM M MPUBECTU K cBOoto B paboTe Yepes HeCKOIbKO Hedernb Unm
mecsueB. MNoaTomy Heo6GX0AMMO NPeanpUHATL 0cobble Mepbl NPEAOCTOPOXKHOCTM, YTOObI
npeaoTBpaTUTL NOBPEeXaeHWe YCTPOMCTBA BO BpeMsl pas3bopku, YCTpaHeH!s HEUCNpaBHOCTEN 1
peMoHTa.

CnepoBaHune TpeboBaHnsaM 6e3onacHocTu siBnsieTcd obs3aTtenbHbiM ansg cxem CMOS/LDMOS u
0COBEHHO Ba)XHO MPU HU3KOWM BNaXXHOCTM OKpyKatoLen cpeapl. He nbiTaintech pa3bupatb
pagMoCcTaHUuMIo, He MPoYUTaB creayoLwmne CBeAEHNS O Mepax NPeaoCTOPOXHOCTY.
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A BHUMAHMUE!:
,D,aHHaFl paanoCTaHumAa CoaepXUT dN1IeMeHTbl, HyBCTBUTES1IbHbIE K CTaTU4EeCKOMY
anekTpuyecTBy. He oTkpbiBanTe paguoctaHuuio 6e3 Hagnexawero 3asemneHus. CobnoganTe
nepeyYncrieHHble HUXe NPegoCTOPOXHOCTM Npu paboTe C YyCTPOMCTBOM.

+ XpaHuTte n TpaHcnopTupymnte Bce yctponctsa CMOS/LDMOS B TokonpoBoasLLemM
MaTtepuane, 3akOpoTUB BCe OTKpbITble BbiBOALI. He nomeluanTte ycrporictea CMOS/LDMOS
B CTaHAapTHbIE NNACTUKOBbIE NOTKW, UCMOMb3yeMble A5 XpaHEeHNSA U TPaHCNOPTUPOBKHU
Apyrux nonynpoBOAHNKOBbLIX YCTPONCTB.

+ 3asemnute pabouyylo NOBEPXHOCTb CTONa AN o6cnyXmnBaHms, YTobbl 3aLLMTUTL YCTPOMCTBO
CMOS/LDMOS. PekomeHayeTcsa MCNonb3oBaTh PYYHOW peMELLOK, ABa LUHYypa 3a3eMNeHns,
HaCTOMbHbIN KOBPWK, HanonbHbI KoBpuk, QCP-pacceunsatoLyto o0yBb 1 QCP-
pacceuBatoLLmiA CTyn.

* HapesariTe npoBOAALLUN PYHHON PEMELLOK U3 KOMMIEKTa C KaTyLUKOW COMPOTUBMNEHNS Ha
100 000 gnsa 3a3emnennst CMEHHbIE pPyYHbIE PEMELLKN C BO3MOXHOCTBIO MPUKPENSIEHMS K
noBepxHocTK paboyero ctona ykasaHbl B katanore Motorola Solutions nog Homepom
4280385A59.

» He HocuTe HelnoHoBY ogexay npu padote ¢ yctporctBamm CMOS/LDMOS.

* He yctaHaBnuBanTe u He nsenekante yctponctea CMOS/LDMOS npu nogBegeHHOM
nuTaHun. YoeguTech, YTO BO BCEX UCTOYHUKAX MUTAHMUS, UCMIOSNb3YEMbIX BO BPEMS
TecTnpoBanHua yctponcte CMOS/LDMOS, oTcyTCTBYET NepexofHoe HanpsbkeHue.

» [pu BoinpamneHunn koHtaktoB CMOS/LDMOS npumeHsinTe WnHbI 3a3eMeHns Ans
nucnonb3yemon annapaTypbl.

+ [lpn narke ncnonb3ymnte 3a3eMneHHbIN NasbHUK.

*  [epxute yctporictea CMOS/LDMOS 3a kopnyc, a He 3a npoBoaa. Nepea npukocHoBEHMEM
K YCTPOWCTBY KOCHUTECH 3MEKTPUYECKOro 3a3eMIEHNs AN yaaneHus BO3MOXHOIo
3MNeKTPOCTaTUYECKOro 3apaaa. YnakoBka v nogsioXxka MoryT 6biTb 3NekTponpoBogHbiMU. B
3TOM cry4yae pa3ps Ha yNnakoBKY MOXET NPUBECTU K TAKOMY e NOBPEXAEHUIO, YTO U
NPVYKOCHOBEHME K BbIBOAAM.

5.3
OOwWwmn NnopsaaoK N MeToabl PEeMOHTA

Wagenusa, npegnodtuTensHble Ans okpyxatLen cpesl (EPP), 6binm paspabotaHsbl 1 cobpaHbl ¢
MCNonb3oBaHWEM NPeAnoYTUTENbHbLIX AMs OKpYXatoLen cpefbl KOMMNOHEHTOB Y TEXHOMNOMMIN Nanky B
Lensx cooTBeTCcTBUs [JupekTnuse no orpaHM4YeHno cogepxanns speaHoix sewwects (ROHS 2)
2011/65/EU n OQupekTrBe No yTUnNusaumm aneKTpu4eckoro n anekTpoHHoro obopyanosaxusa (WEEE)
2012/19/EU EBponetickoro cotosa. [Ing nogaepxaHus COOTBETCTBUSA TPeBOBaHUAM 1 HAOEXHOCTU
NpoAyKTa UCMonb3ynTe TONbKO AeTanu, ykasaHHble komnaHnen Motorola Solutions B HacToswem
pykoBoACTBE.

Ona nopeHtndpmkauum komnoHeHToB 6e3 npumecen ceuHua (Pb) Bce usgenua EPP Ha neyaTHown nnate
OCHalleHbl MapkupoBkor EPP, kak nokasaHo B npeacTaBneHHbIX npumepax. [laHHas mapKkMpoBka
COLEPXUT MHpOpMaLUo ANl CneumnanicToB, BbIMOMHAKLWNX COOpKY, 06CnyXMBaHUe 1 yTUNM3aumo
JaHHOro npoaykTa; MapkmpoBka cootseTcTByeT ctaHaapty JEDEC Ne 97. Mapkuposka EPP moxeT
HaHOCUTLCS B hOPME ITUKETKU UNN HENOCPEACTBEHHO Ha NeYaTHyo nnaTy.
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BoccraHoBneHne nnu PEMOHT 3KOJTIOIM4HbIX n3genun HeobxoaMMo BbINOMHSATL C UCNONb30BaHUEM
©€eCCBMHLIOBOTO MPOBOJIOYHOIO NpUNoA nnun ©eccBMHLIOBOW NasifibHOM NacTbl B COOTBETCTBUM CO
cneayowmmMmn Tabnuuamu:

Tabnuvua 32: Cnvcok HomepoB 6ECCBUHLLIOBOrO NMPOBOSIOYHOrO MPUMOA Mo KaTarnory

Homep no Cnnas Tun BecoBoe |[Temne |Homep no |Ouame |Bec
KaTanory c¢ntoca cogepxa |paTtyp [katanory |Tp
Motorola Hue a nocrasLy,
Solutions c¢dnroca nnaen |[uka
eHusl
1088929Y01 |95.5Sn/3.8Ag/ Bepcus 2,7-3,2% |217°C |[52171 0,015 |Kartywka
0.7Cu RMA aonma 0,45 kr
Tabnuua 33: Cnvcok HomepoB 6eCCBUHLIOBOM NasdnNbHOW NacTbl MO KaTtanory

Homep no BsaskocTb Tun CocTtaB 1 Temnepatyp
KaTanory NPOLIeHTHOEe a nepexopa
npousBoauTen cogepxaHue B XXugkoe
A MeTansioB COCTOsiHME
NC-SMQ230 900-1000 KCPs |Tun 3 (95,5% onogo/ 217°C

no bpykdunsay |(-325/+500) |3,8% cepebpo/

(5 06./MuH) 0,7% wmegp)

89,3%

3ameHa gertanen

[na 3ameHbl NoOBpeXaeHHbIX AeTanen Heo6Xxo0aAnMO NCNoNb30BaTh MAEHTUYHbLIE AeTanu. Ecnv oHu
HeJOCTYMHbI B BalLEM PErMoHe, yTouHUTEe HOMep aeTanu B kaTanore getanen Motorola Solutions n
3aKaxuTe ee.

XecTKkue nevyartHble NNaTbl

B HacToslwemM cemencTBe pagnocTaHLmnin UCNob3yTCs CBSA3aHHbIE MHOMOCHOMHbIE NeYaTHbIe
CXeMHble nnatbl. Tak Kak BHyTPEHHWE CINOW HEeAOCTYMNHbI, HEOOXOAMMO NpeaAnpUHUMaTL 0cobble Mephl
NpeaoCcTOPOXHOCTM MpU Nanke 1 oTnamke KOMNOHeHTOB. OTBEPCTUSI CO CKBO3HLIM MOKPBLITUEM MOTYT
COEANHSATb HECKONBKO CITOEB NeYaTHOro MoHTaxka. CnegoBartenbHO, Heo6xoaumo cobnogaTte 0codyto
OCTOPOXHOCTb BO M30exaHne oTpbiBa NeYaTHOM NaTbl OT OTBEPCTUSA.

Ecnu cnarika BbINONHAETCS OKOMO pasbema, BbIMOMNHANTE creayowme npasvna.
* W3beranTte nonagaHus npunos B pasbem.
* He ponyckanTe 3aMblkaHWsl KOHTAKTOB pa3dbemMa Npunoem.

*  BHumatensHo npoBepbTe BbIMNOJIHEHHYIO na|?1|<y Ha OTCYTCTBUE KOPOTKUX 3aMblkaHu n3-3a
nepemMbliyeK Npuno4.
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YT106bI CNasiTb KOMMNOHEHTbI C MOMOLLBI TEXHUYECKOro (beHa Unu UHpakpacHow nasnbHOW CUCTEMBI,
obpaTuTech Kk pykoBOACTBY MOMb30BaTens no Ballen cucteme, 4tTobbl Nony4ymTs MHGPOPMaLMIO O
TemnepaType 1 BpeMeHU Nankn pasnnyHblX KOPMyCoOB MHTErpanbHbIX CXeM U APYrMX KOMMOHEHTOB.

5.4
Pa3bopka n coopka pagumoctaHumm

Mpwn pa3bopke n cbopke pagmocTaHLMm BaXXHO 0COBEHHO akKypaTHO obpallaTbCs € 3alernkamm u
nankamu, a Takke CrneauTb 3a TOYHbIM COBMELLEHMEM YacTeN.

A BHUMAHMUE!:

[nsa obecneyeHns COOTBETCTBUSA HOPMATMBHbIM TpeboBaHUAM n TpeboBaHuAM Ge3onacHOCTH
paguocTaHUun peMOHTUPYNTE paanoCTaHLMIO TOMBbKO B CEPBUCHBLIX LieHTpax Motorola
Solutions. [nsa nonyyeHns ganbHEWLWNX NHCTPYKLUUA 0BpaTUTeCh K MECTHOMY AWMEpY Uiv B
NYHKT NPOAax.

Ona pasbopkun pagmoctaHumMm HeOobX0AMMbI CreayLwme NHCTPYMEHTHI:
+ Orteeptka TORX™ T

*  Kntoy ansa waccu n perynsatopos (TLOO0013A01)

[Onsa cbopku paguocTaHLmMn HEO6XOAMMBI CreayoLUe UHCTPYMEHTbI:

» Cwmaska (1185937A01)

* Oteptka TORX T

» KomnnekT BakyymHoro Hacoca (NLN9839) — ans tecTupoBaHus BOAOHENPOHNLLIAEMOCTU
paguocTaHuum

* KomnnekT HarHeTaTenoHoro Hacoca (NTN4265) — ans TecTMpoBaHMs BOOOHENPOHMLAEMOCTHU
pagmocTaHumm

*  Kpenex ansa coegunutens (5871134M01) — ansa TecTMpoBaHUs BOAOHENPOHULIAEMOCTH
pagmocTaHumm

*  CoeguHutensHbin ynnoTtHUtenb (3271133M01) — ana TecTupoBaHus BOAOHENPOHULLIAEMOCTH
paguocTaHuum

* Pasbem ansa ynnothutens (3286058L01)
* Haknewka BeHTUNSUMOHHOrO knanaHa (LBO00256A01)

| /; YBEOOMIIEHMUE:
Ecnu nsgenuio HeobxoamMMbl AnarHocTrka nnvm o6cnyxMBaHve, npesbilatolie 6a3oBbiv
nosib3oBaTeSIbCKUI YPOBEHb, OTNPaBbTe PagMOCTaHLUUIO B CEPBUCHbIN LeHTp Motorola
Solutions.

5.5
nOApOGHbIe cBegeHus o pa36opKe paagnoCcTaHUNUN

B naHHoM pasgene npuBoauTcs NoapobHOe onucaHve npoueaypbl pa3bopku pagnuocTaHLmu.

5.5.1
CHATMe KoMNneKTa nepeaHeu naHenu ¢ waccu

Mpoueaypa
1 BbIknounTe pagnoctaHumio.
2 V13Bneknte akkymynaTop:

a CHumute 3aABWXKY aKKyMyndaTopa, CABUHYB €€ B MNoJioXXeHne pa36ﬂOKVIPOBaHVI$|.

60



MNO002211A01-AE
maBa 5: lNpoueaypbl pa3bopkn n cbopku

PucyHok 13: U3BneyeHue akkymynsitopa

MeTka OnucaHue

1 3aulenka

b CHAB 3a4BWXKY, COBUHBTE akKyMynsTOp BHU3.

PucyHok 14: U3BneyeHue akkymynstopa

3 WsBnekute aAKKyMYyInATOp U3 paanocTtaHumun.

4 CHumunte adHTEeHHY, NOBEpPHYB €€ NpoTunB yacoBom CTpPEeJIKun.
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PucyHok 15: CHATUE aHTEeHHbI

5 CHumute PYy4Ky Bbl60pa KaHalioB U Py4Ky perynmpoBKM roOMKOCTU CO LUTVI(bTOB C nomMoLubo

MHCTPYMEHTa OJ1A AeMOHTaXa py4ek.

PucyHok 16: [leMOHTax py4Kku BbIGOpa KaHaNoB U perynupoBKU rPOMKOCTH.

MeTka

OnucaHue

1

PerynsTop rpoMkocTu

2

Pyuka BbiGopa kaHanos

(2

YBEOOMINEHUE:

Obe PY4YKM CHUMAKTCA U HaaeBakTCA NMNPOCTbIM CMELLEeHNEM. OaHako OHU OOMKHBbI

NMNOTHO CMAETb Ha LIJTVI('.bTaX.

6 OtgenuTe KOMMMEKT 3agHEN NaHenu OT KOMMNeKTa rlepep,HeVl naHesnun, Kak ykasaHo garnee:
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a OTBMHTUTE BUHT C NnomoLbto oTBepTkn TORX T6.

PucyHok 17: OTKkpyuMBaHMe BUHTOB KOMMJEKTa nepeaHen U 3agHen naHenu

b VlCl'IOJ'Ib3y17ITe KoY 4nA OCHOBaAHNA U PYYKW, 4YTOObI pa3genntb nepegHon n 3agHww
naHenn.

PucyHok 18: Pazbopka Komnnekra 3agHen naHenum

¢ MeaneHHO M3BNEKUTE KOMMNIEKT 3a4HEN NaHENN U3 KOMMMeKTa NepeaHen naHenu.
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PucyHok 19: [leMoHTaX KOMNIeKTa 3aaHen naHenu

BHUMAHMUE!:
BbigBurasi ocHoBaHue, He TAHUTE ero C CUII0. 3TO MOXET NPUBECTMU K NOBPEXAEHNIO
KOMMNeKTa nepeaHen naHenu.

He TAHMTE OCHOBaHME C CUIOW, TaK Kak 3TO MOXET NPUBECTU K NOBPEXOEHMIO pasbema
rmbkoro kabens.

7 TlonoxuTte KOMNNEKT nepegHen naHenu. NoBepHUTE KOMMNNEKT 3aQHEN naHenun Hasag u
HEMHOro B CTOPOHY OT KOMMSIEKTa nepeHen naHenw.

8 [llogHumuTe 3allenky camodukeupyoLlerocsa pasbema ZIF Ha ocHoBHon nnaTte B cbope, 4TobbI
OTKIIOUNTL TMOKMIA Kabenb N OTCOEANHUTL KOMMIEKT 3aQHEN NaHenm OT KOMMNJIEKTa nepeaHen
naHenm.

PucyHok 20: OTcoeguHeHue rubknx kabenem nHrepdenca yHmBepcanbHOro
ayavopasbema v KnaBuatypbl-gucnnesi (Mogenb ¢ OrpaHM4eHHOMN KiaBuaTypomn)
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MeTka OnucaHue

1 Mbkuin kabenb MHTepdenca gucnnes-
KrnaBuaTypbl

2 Mbkuin kabenb MHTepdelica
YHUBepCcanbHOro ayanopasbema

PucyHok 21: OTcoegmMHeHune rubkoro kabens yHusepcanbHoro ayauopasbema (Mogenb
6e3 knaBuaTtyphbl)

5.5.2
Pa3bopka komnnekTa 3agHen naHenu

Mpoueaypa

1 CHumnte YNrnoTHUTEN b BEPXHEro arieMeHTa yrnpaBleHud.
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PucyHok 22: CHATME YyNNOTHUTENA BePXHEro afieMeHTa ynpaBreHus

2 C nomoubto otBepTkn TORX ¢ Hacagkor T6 OTBUHTUTE NSATb BUHTOB M2, KpensLmMx OCHOBHYHO
nnarty B cOope Kk KOMMIEKTY 3aQHEN NaHenu.

PucyHok 23: Pazbopka Komnnekra 3agHen naHenu

3 Ypanute repMeTM3vpyIoLLMiA YNIIOTHUTENb KOHTAKTOB akKyMynsiTopa.
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PucyHok 24: U3BneyeHne KOHTaKTHOrO yNiOTHUTENSA akKKyMynsaTopa

5.5.3
Pas6opka knaBuaTtypbl, AUCNIest U NNaTbl KNaBuaTypbl

Mpoueaypa
1 OtcoeamnHnTe rmbkmn kabenb yHUBEpCanbHOro ayanopasbemMa.

PucyHok 25: OTcoeguHeHune ru6koro kabensi yHmsepcanbHoOro ayguopasbema

2 OrtkpytuTe aBa BMHTa K18 n nseneknte gepxatene gucnnesi.
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PucyHok 26: OTkpyumBaHue BuUHTOB K18

T TR Bl O O

3 OrtcoeguHuTe rmbkuin kabenb gucnnest ot nnaThl KNaBmaTypbl U U3BNEKUTE €ro U3 KOMMIeKTa
nepeaHen NnaHenu.

PucyHok 27: OTcoeguHeHune ru6koro kabens gucnnes

il

4 3BnekuTe MOAYNM KNaBMaTypbl U AUCHNEs U3 KOMMNIeKTa nepeaHer naHenw.

68



MNO002211A01-AE
maBa 5: lNpouenypbl pa3bopkn n cbopkm

PucyHok 28: [leMoHTax knasuaTtypbl

MeTka OnucaHue
1 KnasuaTtypa
2 Mogaynb gucnnes

5.5.4
JeMoHTaX 60KOBOW KHOMKU, AMHAMUKA, MUKpPOdOHa 1 rubkoro
Kabensa yHMBepcanbHOro ayamopasbemMa

Mpoueaypa
1 WaBnekute gepxatens PTT.

PucyHok 29: U3Bne4yeHune aepxarena PTT
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MeTka

OnucaHue

1

Hepxatens PTT

2 Vi3BnekuTte BOKOBYIO KHOMKY.

PucyHok 30: U3BneyeHne 60KkOBOM KHOMKK

MeTka

OnucaHue

1

BokoBasi kHomMKa

3 M3BneknTe CXEMHbIV LMTOK YHMBEPCATIbHOMO pasbema.

PucyHok 31: U3BneyeHne cXxeMHOro WMUTKa yHUBEpPCanbLHOro pasbema

4 W3eneknTe rmbkuin kabenb yHMBEpCcanbHOro ayanopasbema (Ha knenkor ocHoee) FR4 n3
nepepgHewn Yyactu kopnyca. Mponyctute rmubkmin kabenb yHMBEPCANbHOro ayanopasbemMa vYepes

CInoT YHMUBepCalnbHOIo pasbmemMa B Kopnyc.
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PucyHok 32: OTcoeguHeHue rubkoro kabens yHmBepcanbHoOro aygumopasbema

E

5 OrtkpyTtute BUHT K18, kpenawmin aepxatens AMHaMuKa.

PMCYHOK 33: OTpr‘-WIBaHVIe BUHTa Aepxartend guHaMunuka

6 [ocTtaHbTe AMHaAMKK B cOope 13 KOMMNIEKTa nepeaHei naHenu u pasgenvTte Moaynb AUHaMUKa
N aepxartenb.
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PucyHok 34: [leMOoHTax aepxxatens guHamMmuka

5.6
NMoppob6Hble cBeaeHUA o coopke paguocTaHLUmn

B naHHOM pasgerne npuBoauTcs nogpobHoe onmcaHne npouenypbl COOPKU pagnocTaHumm.

5.6.1
COopka gauHamuka

Mpoueaypa

1 T[ponyctute rnbkun kabenb yHMBEpPCANbHOro ayanopasbema Yepes gepxaTtenb AnHaMuKa,
yTObbI AepKaTenb gMHamMuKa 6bin pasMmelLeH HenocpeacTBEHHO Ha cOopKe AUHaAMUKA.

PucyHok 35: C6opka AnHamuka
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E/ YBEOOMIIEHUE:
Y6egutech, 4to rubkuii kabenb pacnonoXeH NoBepx Aepxartens, 4Tobbl Criy4anHo He
noBpeanTb ero BO BpeMsi MOBTOPHOW CHOpKN.

2 [ponycTuTe rmbkuin kKabenb yHMBEPCanbHOro ayamopasbema Yepes CroT yHUBepcarnbHoro
pasbema C MOMOLLIbIO MUHLETA U YCTaHOBMTE AVHAMUK B Yrny6brneHun Ha KoMnnekTe nepeaHen
naHenu.

PucyHok 36: M'm6kuin kabenb yHuBepcanbHoOro ayguopasbema

3 YcTaHOBUTE HOBbIN CXEMHbLIN LUUTOK YHUBEPCASIBHOMO pa3bema.

PucyHok 37: CxeMHbIN WUTOK YHUBEpPCasibHOro pasbemMa

4 Y6eantecb, YTO MUKPOMOH NMOTHO YCTAHOBIMEH B MaHxXeTe Ans MUKPOoHa. 3akpyTuTe BUHT
K18, kpensawmn gepxatens AMHamuka.
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PucyHok 38: COoopka aepxaTtens AMHaMuKa

MeTka OnucaHue

1 MwukpodoH

5.6.2
C6opka 60KOBOW KHOMKWU, KnaBuaTypbl, AUCNNEA U NnaTthbl
KnaBuaTypbl

Mpoueaypa
1 BcraBbTe 6OKOByl0 KHOMKY B nNepeaHr 4acTb Kopnyca.

PucyHok 39: C6opka 60KOBOW KHOMKU

248

I"TINS:IH I
i

IEE
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MeTka OnucaHue

BokoBas kHomMKa

E/ YBEOOMINEHUE:

Y6eaunTtechb, 4YTo OOKoBasi KHOMKAa NMOTHO npuxarta K Kopnycy. M3beraiTe 3alleMneHus,
NOCKOJIbKY 3TO MOXET NOBJIUATb Ha repMeTU4YHOCTb yCTpOIZCTBa.

2 3ameHuTte gepxartenb PTT.
PucyHok 40: C6opka aepxartensa PTT

MeTka Onucanue

Hepxatens PTT

1

3 YcraHoBuTte Moaynb aucnnes B COOTBETCTBYyOLLEE yrny6neHV|e.
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PucyHok 41: C6opka moayns aucnnes

4 PasmecTtute KnaBnaTypy B KOMMNNEKTe nepe,u,HeVl naHesnn n NNOoTHO NPpMXMUTE.

PucyHok 42: C6opka knaBmaTtypbl

|:/ YBEOOMIIEHUE:
Y6eaunTech, 4To BOPTUKM KnaBmaTypbl NAIOTHO NPUIEratT K YNNOTHUTENBHOMY
yrnybnenuto. N3berarte 3awwemneHunsa nnm gecpopmaumn.

5 BcraBbTe nnaty knasmaTypbl.
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PucyHok 43: C6opka nnatbl KnaBuaTtypbl

6 TogkntoumTe rmbkuMii kabenb AUcnes n OCTOPOXHO 3admKcupymTe ero.

PucyHok 44: MNogknioyeHue rubkoro kabens gucnnes

7 MogHumuTe rMbkuii kabenb yHMBEPCANbHOrO ayamMopasbema U BCTaBbTe AepXKaTtesb agucnnes.
3akpyTuTte BUHT K18, kpenawmn gepxaTtens AMHaMuka.
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PucyHok 45: COoopka aepxaTtens AMHaMuKa

E/ YBEOOMIIEHME:

Y6eautecb, YTo rmbKkuii kabenb yHMBepcanbHOro ayaMopasbemMa He 3alleMIieH nop
Jepxartenem gMHamMuka.

8 T[ogkntoumTe rMbkni kabenb yHMBEpCanbHOro ayamMopasbema K nnarte KnaBmaTtypbl U
OCTOPOXHO HaXXMUTe Ha caModuKkeupyromnincs pasbem ZIF, noka oH He 3allenkHeTcs.

9 BakpenuTe MArKyto NOAKMaAKy noBepx rmbkoro kabens yHnMBepcanbHOro aygmopasbema.
PucyHok 46: KpenneHue nogknagkm ru6koro kabens yHmeepcanbHOro ayamopasbema
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5.6.3
COopka KkomMmnrnekTa 3agHen naHenu

Mpoueaypa
1 3ameHuTe TEpMUYECKYIO MOAKITAAKY B OCHOBAHUM.

PucyHok 47: 3ameHa TepMUYECKOM NPOKIaaKu

2 3akpenuTe HaKnenku OCHOBaHMS Ha NPaBoOW 1 NEBOM CTOPOHAX OCHOBaHUS.

PucyHok 48: 3akpenneHne Haknenku Ha Wwaccu

3 3amMeHuUTe KOHTaKTHbIW YNIIOTHUTENb aKKyMynsaTopa B OCHOBaHWMW. [TOBEPHUTE KOHTAKTHbIV
YANOTHUTESb akKyMyrnaTopa LUMPOKOW YacTbio BBEPX.
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PucyHok 49: Co0pKa KOHTaKTHOro YNJIOTHUTENA akKyMynsaTopa

MeTka OnucaHue

1 LLnpokumi kpan

BHUMAHMUE!:
YBeaunTtech, YTO Npu yCTaHOBKE OCHOBHOW MaThl B OCHOBAHUWN He Obin NeperHyT unm
CMELLIEH KOHTAKTHBIA YNOTHUTENb akkyMynsaTopa.

4 YcTaHOBUTE OCHOBHYIO MnaTty B cOope Ha Wwaccu U 3ameHuTe NsaTb BUHTOB M2.

PucyHok 50: C6opka ocCHOBHOM nnaThbl

MeTka OnucaHue

1-5 Matb BUHTOB M2
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5 BcraBbTe ynnoTHMTENb BEPXHErO 3NeMeHTa yrnpaBneHus Ha WTudTbl pyvek perynmpoBku
rPOMKOCTU U BbIBbOpa kaHanoB. HaxxumanTe Ha KpbIfo YyNioTHUTENSA BEPXHErO dneMeHTa
ynpaBneHus, Kak nokasaHo Ha PucyHok 51: CBopka ynnoTHEeHUs BEPXHEro anemMeHTa
ynpaBrneHus Ha cTp. 81, noka ynnoTHUTENb He 3aMeT CBOe MeCTO B Ba3e nepeknoyartenen.

PucyHok 51: C6opka ynnoTHeHUsi BepXHero afieMeHTa ynpaBrneHus

MeTka OnucaHue

1 Kpbino
BHUMAHMUE!:
YBeaunTtech, YTO YNNOTHUTENb BEPXHETO 3fIEMEHTA yNpaBreHUs NoTHO YCTAHOBIEH Ha
wtudprax.

5.6.4
COopka KoMnneKkTa nepegHen naHenu

Mpoueaypa
1 HaHecute cmasKy TOHKUM COeM No BCEMY NEPUMETPY pacnpeseneHHoro ynnoTHUTENbHOro
KonbLa.

2 Mopgkntounte aBa rmbkmnx kabensa Kk camogmkcupytoemycs pasbemy ZIF ocHOBHOM nNnaThbl U
OCTOPOXHO 3aLlerkHUTe ero.
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PucyHok 52: NMoagkntoyeHne rubkux kabenen nHtepdenca (Mogenb ¢ oOrpaHUYeHHOMN
KnaBuaTypomn)

3 BcTaBbTe KOMMEKT 3aHEeW NaHeny B KOMNMEKT nepeaHen NaHenm u npmwxkMmTe ero oo
dukcauuu.
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PucyHok 54: COopka KomnneKkTa nepegHen naHenum

4 3akpyTuTe ABa BUHTA KOMMMeKTa nepeaHen u 3agHen naHenu ¢ noMmousio oteepTkn TORX T6.

5 YcraHoBute PYYKM pEerynnpoBKkn rpOMKOCTU U CMEHbl KaHalloB Ha LIJTI/I(bTbI KOMMJ1eKTa
nepe,u,HeVl naHenn.

PucyHok 55: MoHTax py4ku

6 YcTaHoBWUTE aHTEHHY, NOBEPHYB €€ MO YacOBOW CTPETKE.
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PucyHok 56: YcTaHOBKa aHTeHHbI

5.6.5
C6opka PY-3arnyLku

Mpoueaypa
1 3ameHute PY-3arnyLuky ¢ MOMOLLLIO NUHLIETA.

PucyHok 57: Coopka PY-3arnyuwiku

2 Ecnu Tabnuyka c ambnemon Motorola Solutions noBpexaeHa, N3BNeknTe ee ¢ MNOMOLLbIO
nMHLETa 1 yCTaHOBUTE HOBYIO Tabmnunuky.
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PucyHok 58: 3ameHa Tabnuyku Motorola

3 Ybeautecsb, 4YTo Pl—l-3arnyLUKa 1 Tabnuyka HaxoaaTCcsl HA OAHOM ypoBHEe C KOpnycoM " He
D,e(*)ole/lpOBaHbl. Ecnun umetotcs BbIMNYKI1OCTH, pa36epMTe aetanm un CO6€pVITe NOBTOPHO.

4 Ecnu Tabnuyka npoaykTa NnoBpexaeHa, U3BNeKUTe ee ¢ MOMOLLLIO NMUHLETa U YCTaHOBUTE
HOBYO TabnnuKy.

PucyHok 59: KpenneHue Tabnuykm npoaykra

YBEOOMINEHUE:

YTtoO6bI npoannTb CPOK CJ'Iy)K6bI aAKKyMynaTopa 1 3alnTUTb KOHTaKTbl OT 3arpAa3HeHus,

HeoGXoaMMO perynsapHo, He pexe OAHOro pasa B rof, BbiMOMHATL 06CNyX1BaHue
akkymynsropa.
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5.7
NMpoBepka BoAOHENPOHULLAEMOCTU paanocTaHLumn

B naHHOM paspgene npuBOAATCS CBeAeHUs 0 TpebOoBaHNSX K BOOOHENPOHMLIAEMOCTH, ONUCaHUS
UCnNbITaHWIA Ha NpeaMeT BOAOHENPOHULAEMOCTH, a Takke MHdopmauus o pasdopke 1 cbopke
paanoCTaHUMN.

5.7.1
OGcnyxuBaHue

PagnoctaHuun, noctaensiemble ¢ 3aBoga Motorola Solutions, npoLwnm NpoBepKy Ha repMeTUYHOCTb U
ABINAOTCA BOAOHENPOHNLAaeMbIMW.

BHUMAHMUE!:

HacTtodATensHO pekomeHayeTcs, YTOObl TeEXHUYeckoe 06CnyXnBaHue pagnoctaHumnm
NpoBOAMMNOCE KBAaNMMUUUPOBAHHLIMK CNeLmMannucTamMmm B PEMOHTHOW MacTepcKon. 3TO OYeHb
BaXXHO, MOCKONbKY HeKBanMuumpoBaHHOE 06CnyXMBaHWE MOXET NPUBECTUN K HEOBpaTVMbIM
noBpexgeHnsam pagmoctaHumm. B cnyyae HeobxoanmocTu pa3bopku paguoctaHumum
BMeLLATENbCTBO HEKBANMMULMPOBAHHOIO NepcoHarna MoXeT NpUBECTU K noTepe
CYLLLeCTBYIOLLMX rapaHTUi Unm NPpOoANEHHbIX cornawleHnin ¢ komnaHmen Motorola Solutions o
TexHu4eckom obcnyxusaHnn. Takke pekoMeHAYeTCs exXerogHo nNpoBepsThb
BOAOHENPOHNLAEMOCTb paguocTaHLMn KBannuunmpoBaHHbLIMK cneuuanncTtaMmy unm B
PEMOHTHOW MacTepcKkou, cepTnduumnpoBaHHbix komnaHven Motorola Solutions.

5.7.2
Cny4yanHoe norpyxeHue

Ecnv paguocTaHuusi cryyaiiHo ynana B Boagy, neped paboTtoi notpsicute ee, YToGbl yaanuTb U3NULLKK
BOAbI U3 PELLEeTKM AMHaMuMKa U obnactu nopta MukpodoHa. B npoTUBHOM criyyae 3ByK MOXeT
UckaxaTbCsl 40 TeX Mop, NoKa BOAA He UCMapUTCs UK He BbiTeYeT M3 3TUX obracTei.

5.7.3
CneuunanunsnpoBaHHoOe 060pynoBaHMe ANA TeCTUPOBaHUA

B maHHOM pasgene npnBognTca Crnncok cneunanm3npoBaHHOro 060py,D,OBaHI/I‘i|, HeobxoauMmoro ans
TECTUpPOBaHNA BOOOHENPOHNLIAEMOCTH paﬂMOCTaHLl,I/Il‘;I.

YUTtobbl YyOOCTOBEPUTLCS, YTO pagMoCcTaHLUMs SBNSETCA BOLOHENPOHMLIAEMON, MPOBOAATCH
crneymanbHble TECTUPOBaAHUS C UCMOSIb30BaHNEM 0COOOro KOHTPOSTbHO-N3MEPUTENBHOIO
obopynoBanus. CneynansHoe TeCTUpOBaHME NoApa3ymMeBaeT NPOBEPKY pagnMoCTaHLUMM Ha
repMEeTUYHOCTb M UCTbITaHWE NOA AaBnNeHeM (MOUCK U yCTpaHeHne Henonaaok) Anst obHapyxeHusi
npoTeyek BoAbl B Criydae nonyvyeHnst oTpyuuaTensHOro pesynbstara Nnpy NPoBepKe Ha repMeTUYHOCTb.
Ocoboe KOHTPOMbHO-N3MepuTernbHOe 060pyA0BaHNE/MHCTPYMEHTLI (NPpMBEAEHHOE B pasgerne
CpeacTtea obcnyxunanust) ceptudpmumpyroTca komnadmen Motorola Solutions n ncnonesyetca ans
NpOBEeAEHUS UCMbITAHUI HA FTEPMETUYHOCTL U NOA AaBMNEeHMEM B criydae HeobxogumocTu. Jlioboe
obopyaoBaHNE M UHCTPYMEHTBI, HE MPUBEAEHHbIE B JAaHHOM pa3gene, Hemnb3s UCnonb3oBaTth AN
NpOBeAEHUS YKa3aHHbIX UCTbITAHWNA.

5.74
KoMmnnekT BakyyMHOro Hacoca
B komnnekT BaKyyMHOro Hacoca BXoadaT BaKyyMHbIIZ Hacoc C MaHOMEeTpOM U BaKyyMHbIIZ LaHr.

Kpenex ansa coegmHutens (5871134M01) n ynnotHutens (3271133M01) anga Hacoca, koTopble
HeobX0aMMO 3aKa3blBaTb OTAENbHO, CyXaT ANns NOACOeANHEHUS] BaKyyMHOrO LUMaHra K Laccu
pagmocTaHumm.
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PucyHok 60: Kpenex aonsa coeguHUTens — coeAnHUTENbHbLIM YNNOTHUTENb AA Hacoca

0

®

MeTka OnucaHue

1 YnnoTtHutenb

2 Kpenex ans coeguHutens
5.7.5

KoMnnekT HarHeTaTenbHOro Hacoca

B kOMNNeKT HarHeTaTenbHOro Hacoca BXOAAT HarHeTatesnbHbI HacoC C MaHOMETPOM U
HarHeTaTesbHbIN LWNaHr.

Kak n B komnnekre BaKyyMHOIo Hacoca, Kpenex anda coeanHntena U ynnoTHUTenb cnyxXat anda
NOAKMNKYEeHNA HarHeTaTesrlbHOro waHra K waccu paanoctaHumn.

5.7.6

I'Ipoqee 060py,D,OBaHMe

Opyrne anemeHTbl, HEOOXOAMMbIE AN TECTUPOBAHMSA BOOOHENPOHMLAEMOCTU PagnNoCTaHLMK:
* bBonbLwown koHTenHep ons Boabl

» [lenoHM3npoBaHHas BoAa

*  KomnnekT cMeHHbIX geTanemn: KoHTakTHbIN YyNNOTHUTENb akkyMynaTopa, Haknemnka
BEHTUNSALMOHHOIO KnanaHa u membpaHa BEHTUNSALMOHHOIO KnanaHa.

5.7.7
NMpoBepka Ha repMeTUYHOCTb

[pwn NnpoBepke Ha repMeTUYHOCTb MCMONb3YeTCs BaKyyMHbI HAcoOC C MaHOMeTpoM. Hacoc cosgaeTt
BHYTPU pagMoCTaHUMM BakyyM, a8 MaHOMETP CreauT 3a CTabunbHOCTBIO MOKa3aHUn AaBneHns BHYTpU
Kopnyca, YTO O3Ha4aeT, YToO KOpryC repMeTuyeH 1 BOAOHENPOHNLIAEM.

MNpepBapuTensHblie Tpe6oBaHUA:
*  W3BnekuTe akkymynsitop.
*  V3BnekuTe NblNe3almnTHy0 NPOKNaaKy YHUBEpPCanbHOro pasbema, YTobbl OTKPbITh €r0.

¢ CHumute HaKne|7||<y BEHTUNALMOHHOIO KnanaHa 1 MeM6paHy BEHTUNALMOHHOIO KanaHa.

Mpoueaypa
1 TINOTHO 3aKpenuTe aHTEHHY Ha paanoCTaHLU MK

2 [logkntounTe BakyyMHbIN LWMaHr K BaKyyMHOMY Hacocy. [TpoBepbTe Hacoc M LWNaHr Ha npeameT
yTeyek, 3aKpbiB CBOOOHbIN KOHEL, LUaHra U NpokavaB HacoC HECKOMbKO pas.
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5.7.8

MokasaHWsi MaHOMeTpa Ha 3TOM 3Tane He UMEIT 3HAaYEHUs1; BaXKHO, YTOObI CTpernka MmaHoMeTpa
He OTKMoHsNack, YTo byaeT o3HayaTb, YTO BO34yX B HACOC He MOCTynaerT.

Yb6eantecb, 4To YNINOTHUTENb HAaXo0aAUTCA Ha coeaunHuTerne wnaHra B Mecte ero noaKrni4eHns K
KOXYXY Kopnyca. 3aBNHTUTE COEANHUTENb Hacoca B OTBEpPCTUE KOXyXa Kopnyca.

BHUMAHMUE!:
He nepernbanTte 1 He nepeTarMBanTe coegMHeHNe Hacoca C Laccu.

MpuKpenuTe OTKPbITbIA KOHEeL| LWfaHra K 3a0CTPeHHOMY KOHLY COeAUHUTENs Hacoca.
MomecTnTe paaNOCTaHLMIO Ha NIIOCKY0 MOBEPXHOCTb KOXYXOM KOprnyca BBEPX.

PaboTtante Hacocom o Tex Nop, NOKa MaHOMETP He MOKaXeT 6 AWM. pT. CT. BHYTPU
pagnocTaHumn. Cnegure 3a Noka3aHMsMU MaHOMETpa B TedeHne 1 MuH.

+ Ecnu ctpenka ynaget Ha 0,5 grorima pT. CT. 1 MeHee (Ha 0OgHO AeneHune Ha Lwikane,
Hanpumep ¢ 3 AWM. pT. CT. 4o 2.5 AIONM. pT. CT., 3TO 03HAYaeT, YTO pagmocTaHuus npowuna
NPOBEpPKY Ha repMeTUYHOCTb, U ee BOAOHENPOHMLAeMOCTb AoKa3aHa. Hukakmx
OOMONHUTENBHBIX NPOBEPOK He TpebyeTcs.

+ Ecnu ctpenka ynaget 6onblue, yem Ha 0,5 gtonma pT. CT. (Ha O4HO AerneHue Ha Lwkane,
Hanpumep 3 AWM. pT. CT. A0 MeHee YeM 2.5 OoNM. pT. CT.), 3TO 03HaYaeT, YTo
paguocTaHumMsa He NpoLua NpoBepKY Ha repMeTUYHOCTb, U NpY NOrpyXeHun B Hee ByaeT
npoca4vmBaTtbcs Boga. MNMoTpebyeTcsa ycTpaHMTb HENONaaku; NpoaenanTe cneayoLLyto
npoweaypy, a 3atem nepengute B VicnbiTaHne noa gasneHvem Ha ctp. 88.

CHumunTe BaKyyMHbIl;ll LifaHr n coegnHnTesib Hacoca C pagnocTtaHunn.

UcnbiTaHue noa gaBneHuem

WcnbiTaHue noa gaBneHvem nogpasymeBaeT CO3[aHne YCIOBUIA C NONOXUTENbHBIM AABEHNEM
BHYTPY pagMocTaHuum, NOrpyxeHue ee B BOAY U HabntoaeHne 3a TeM, B KAKOM MecCTe MosSBATCS
ny3bIpbkW BO3ayxa (npoTeyka). MockonbKy NpoBepke noanexaT Bce KOMMNOHEHTbI paauoCcTaHLmu,
TLWaTeNbHO OCMOTPUTE YCTPOMCTBO NOSHOCTbIO, YTODObI BbISIBUTH BO3MOXHbIE MPOTEYKUN B HECKOSbKUX
MecTax 4O 3aBepLUEHUs TECTMPOBaHMUSI.

(2

YBEOOMIJIEHME:

WcnbiTaHne paguoctaHummn nod AasneHrem NpoBoANTCS TOMbKO B Criyvae, ecrim npoBepka Ha
repmMeTUYHOCTb Aarna oTpuuarternbHbin pesynbTtart. He nposognTe ucnbiTaHne nod AaBneHnem
[0 3aBepLUeHNA NPOBEPKN HA rePMETUYHOCTb.

Mpoueaypa
1 3aBuHTUTE coeamHuTENb Hacoca (C YNITOTHUTENEM) B OTBEPCTME OCHOBAHUS.
2 T[lpuKpenuTe OOUH KOHEL, HarHeTaTeNnbHOrO LWaHra K COeauHNTENo Hacoca, a Apyron — K
HarHeTaTeNbHOMY HacocCy.
3 [InoTHO 3aKpenuTe aHTEHHY Ha pagnocTaHuuun.
MopaboTanTe HacocoM, Noka MaHOMeTp He NokaXeT NpudnmauTensHo 0,07 Krc/kB. cm
BHUMAHMUE!:
OasneHue Bobiwe 0,07 Krc/kB. CM MOXET NPUBECTU K BblAABMMBaHUIO BO34yXa BOKPYr
OCHOBHOTO YMIOTHUTENS.
5 TlMoppepxuBante gasneHve Ha yposHe 0,07 Krc/kB. CM 1 MOrpy3nTe pagnoCcTaHUMIO B
KOHTENHEpP, HaNOSTHEHHLIN BOLON.
6 CneguTe 3a nosiBNEHNEM psiga My3bipbKOB BO3ayxa.
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OH aBnseTca nokasaTenem Toro, 4To B 3TOM MecTe HabnogaeTca npoteyka. HebonbLuas
3afepxka BO3ayxa MOXET Bbl3BaTb COOp My3bipbKOB, 0COBEHHO B 0611acTh peLleTkn, HO nx
NOTOK He ByaeT HenpepbIBHbLIM.

BHUMAHMUE!:
He neperubaiite 1 He nepeTarMBaiite coeamMHeHMe Hacoca C Laccu.

7 06pau.|,a|?1Te BHMMaHWe Ha Bce obracTtu ¢ ynnoTHUTENAMU, €CInn 'y HUX NOABUINNCb NPU3HAKN
NPOTEYKN.

Cnegawute 3a nosBneHneM Npobrem B CrieQyroLmxX 30Hax:

* [lepeaHasa yacTb kopnyca

» KomnnekT ocHoBaHUs

*  [epmMeTUsNpyrLWni yNnoTHATENb KOHTAKTOB akKymymnsitopa

8 BbIHbTE pagMocTaHLUMIO U3 pe3epByapa C BOOOW U TLLATEeNbHO NPOCyLUMTE ee.

A BHUMAHMUE!:
Bbicylwinte obnacTb BOKpYr BaKyyMHOro pasbema Ha Lwaccu 1 ybeautech, Y4To Ha Hel He
OCTarnoch BOfbl.

E/ YBEOOMIEHME:

OcobeHHoe BHUMaHNE yaoenunTte BbICyLUnBaHUKO obnactu BOKpPYr OCHOBHOro
ynrnoTHUTenA, YTOObI npeaoTBpaTtuTb nonagaHune rpAa3v Ha BHYTPEeHHUE 3J1eKTPOHHbIE
KOMMOHEHTHI, NMOoKa |'|p|/|60p OTKPbIT.

9 OTcoeanHUTE coeanHUTENb Hacoca OT OCHOBAaHWS.

Mocnepyowme TpeboBaHUsA:

Mocne ucnblTaHusi NoA AaBneHMeM paanocTaHLumMs AoSKHA NPOUTU NpoLeaypy CyLKM B TepMoKamepe
npw NocTosiHHom Temnepatype B 60 °C B TeuyeHne 1 yaca. 1o HeobxoaMmo, YTobbl BHYTPU
pagMoCTaHLMM He OCTanoch Brary, a Takke C Lenbio NpeoTBpaLLeHns 3arpsi3HEHNsT BHYTPEHHUX
3NEKTPOHHbBIX KOMMOHEHTOB Nocre pas3bopku KU nocreaytoLen cbopkn pagnocTaHUuN.

5.7.9
YcTpaHeHue HencnpaBHOCTEN B 0OMACTAX YTEUYKHU
I'Ipe>|<,u,e 4YeM YCTPaHATb NPOTEYKN, O3SHAKOMbTECH C MHCTPYKUUAMU COOTBETCTBYIOLLEro pasgena

pykoBoACTBa. 370 nomoxeT nsbexartb HEHYXHbIX pa36op0|< n C60pOK pagnocTtaHunm ¢ HECKOJIbKUMU
npoTeYvYKkamu.

yCTpaHFIVITe Henonagky TonbkKo B 06nacTsix ¢ ynroTHUTENAMMN B MeCTax O6Hapy)KeHVIFI,
nepeyuncrieHHbIX B VcnbiTaHne nog AaBrneHnem Ha CTp. 88,aB Cly4dae npoTedek B HECKOJIbKMNX
MeCTax — B YKa3aHHOM nopsaake.

E/ YBEOOMIJIEHME:

Mepen cbopkor pagnocTaHUuuKM BCerga yctaHaBnuBanTe B 0b6nacTb NoBpexaeHns
repMeTU3NPYILLNA YNNOTHUTENb KOHTAKTOB akKyMynsiTtopa.

5.7.9.1
YcTpaHeHMe Henonaaok B nepenHen 4acTu Kkopnyca

Mpoueaypa
BbInonHWTE 0QHO U3 criegyowmx AeNcTBuiA unm ooba.

» Ecnu yTeuka npomsowna B 06nacTtu NuH3bl (TONbKO B MOAENSAX C ANCTIIEEM),
YHMBEpPCanbHOro pasbema, nHTepderica waccv unm kopnyca nubo kHonkn PTT, 3ameHuTe
kopnyc. Cm. pasgen NogpobHble cBegeHns o pa3bopke pagmocTaHumm Ha cTp. 60.

1 CHumute cHbopKy kopnyca ¢ pagnocTaHuumn.
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2 YTunuaupywnTte kopnyc.
3 YcraHoBUTE HOBbIN KOPMNYC HA pagnocTaHLmIo.

« Ecnn yTe4dka npounsoLina B obnactu BEPXHUX 3NEMEHTOB ynpaBieHnd, CHUMUTe
perynaTopbl, 4YTOObI onpenenntb TO4YHOE MECTO YTEeYKU:

1 npOBeD,I/ITe HarHeTatesibHOe TeCTupoBaHMe.

2 Onpepgenute TOYHOE MECTO YTEYKM.

5.7.9.2
3aMeHa KOHTaKTHOro YNJIOTHEHUSA aKKyMyJnAaATopa

Mpoueaypa

1

CHUMUTE repMeTU3MPYIOLLUIA YNINOTHUTENb KOHTaKTOB akKyMynsiTopa ¢ Koxyxa koprnyca. Cwm.
rnaBy "Pasbopka pagnocTtaHumum”.

OcMOTpUTE repMeTU3NPYIOLLMIA YINMOTHUTENb KOHTAKTOB akkyMynsTopa, Lwaccu n obnactu
BOKPYT HMX Ha npegMeT MHOPOAHbIX MaTepuarnos, KOTopble MOTyT MellaTb Haanexallemy
NpUNEeraHnio repMeTU3MpyoLLEro YNNOTHUTENS KOHTAKTOB akkyMynsTopa.

YcTaHOBUTE HOBbIN FrEpMETUSMPYIOLLMIA YNNOTHUTENDb KOHTAKTOB akkyMynaTopa, a ctapbii
YyTURM3npynTe.

CobepuTe waccu 1 ycTaHoBMTE B KOMMIEKT nepegHen naHenn. Cwm. rnaesy "COopka
paguocTaHuun".

5.7.9.3
3ameHa cOopKu Wwaccu

Mpoueaypa

1

CHumMunTE Waccum ¢ pagnocTtaHunn. CM. CHaTre koMnnekTa nepe/J,Heﬁ NnaHenn ¢ waccu Ha CcTp.
60.

CHMMUTE OCHOBHYtO nnaTy ¢ waccu. Cm. Pasbopka KoMnnekTa 3agHern naHenu Ha ctp. 65.
YcTaHOBUTE HOBOE OCHOBaHKWE, a CTapoe yTUIM3npynTe.

Cobepute OCHOBaHME N YCTAHOBUTE B KOMMMEKT nepeaHen naHenu Cum. MNMoapobHble cBeaeHns
0 cbopke pagnocTaHuumM Ha cTp. 72.

5.7.9.4
3ameHa ynnoTHUTenAa n HaKNenKn BeHTUNALUMOHHOrO KnanaHa

lMpenBapuTenbHble TpeboBaHUA:
Mocne npoBefeHUsa BakyyMHOro UM HarHeTaTenbHOro TECTUPOBAaHUS, a Takke nocrne ycrpaHeHus
yTeyek, Heo6X04MMO 3aMEHUTb HAKMENKy BEHTUMALMOHHOIO KanaHa v Npokniagky.

Mpoueaypa

90

1

CHumuTe HaKne|7||<y BEHTUNALMOHHOIO KnanaHa, 3akpbiBavOLyo YyNJIOTHUTETb BEHTUINMALNOHHOIO
KnanaHa, ¢ OCHOBaHUA.

CHumunTe YNNOTHUTENb BEHTUNALMOHHOIO KnanaHa.

Y6enutech, 4TO NOBEPXHOCTb LWAacCu B MeCTax KpenneHnd HaKNenkun n ynnoTHuTena
BEHTUNALUMOHHOIO KnanaHa 4Yncrtasa, NnpakTn4eckm He nMeeT LapanuH U cneaoB Kned Ui NHbIX
MHOPOOHbIX MaTepunanos.
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4 YcTaHOBWUTE HOBbIV YNMNOTHUTENb BEHTUMALMOHHOIO KranaHa, 3aKkpbiBatOLLNA BEHTUISILUOHHOE
0TBEpCTUE, B HEOOMbLLIOM YrnybrneHum B oCHoBaHMK. Yb6eauTech, YTo yNnoTHUTENb He
KOHTaKTUpyeT C MacnsiHUCTbIMU BELLLECTBAMM.

5 YcTaHOBUTE HOBYO HAaKMNelKy BEHTUNALMOHHOIO KrnanaHa noBepx ynnoTHUTeNs B Gonblueii no
pa3mMepy yTonneHHoi obnacTu kopnyca. PasrnagbTe Haknelky, 4yTo6bl oHa NpuKnennach
pPaBHOMEPHO.

5.7.9.5
Yxopa 3a akKkyMynsaTopom

BeInonHsATL 06CcnyXnMBaHUe akkyMynsitopa crefyeT eXerogHo unv no mepe HeobxoanuMocTu: ecnu
KOHTaKTbl aKKyMyrsTopa 3arpsi3HUIMCh UM UMEIOT criefbl n3Hoca. TexHuyeckoe obernynBaHue
NpoAneBaeT CPOK CIyKObl KOHTAKTOB aKKyMynsTopa v 3aLlMLLaeT UX OT 3arpsi3HEHUsI.

PeKOMGH,EI,yeTCFl OYNLLAaTb KOHTAKTbl aKKyMynAaTopa CO CTOPOHbI paaAnoCTaHUMN U CO CTOPOHbI
3apsagHOro yCTpoOMCTBa C MOMOLLBbIO YncTALLero/cMmasoyHoro cpeactea DeoxIT GOLD.

Yucrawmn/cmasoyHbin kapaHgaw DeoxIT GOLD (noctaswmk — CAIG Labs, Homep no katarnory:
G100P) Becbma 3(hheKTMBHO OYMLLLAET U NPOASIEBAET CPOK CIYXObl KOHTAKTOB akKyMynsiTopa.
YucTawmn/cmasoyHbin kapaHgaw DeoxIT GOLD MoXHO NpruobpecTy y pasnmnyHbiX NOCTaBLLMKOB
anekTpoHHon npoaykumm (Radio Shack, McMaster Carr, Fry’s n T. 4.), a TaKke HanpsimMyto y
narotosutens, CAIG Labs, no agpecy http://www.caig.com.

PeKomer,yeTc:ﬂ MCnonb3oBaThb KapaHOallHYO YNakoBKY, TakK Kak OHa obecneunBaet J'Iy‘-IIJJMIh 00CTyn K
BbleéMKaM KOHTaKTOB aKKyMyJIdaTopa. MOXXHO N3MeHUTb (bopMy KOHYMKa KapaHaalla (o6pe3aTb no
Kpa‘ilM) ans obecneveHns bonee Fﬂy6OKOFO NPOHNUKHOBEHNA B CITOTbl KOHTAKTOB akKKyMynAaTopa.

‘-IpesmepruZ M3HOC KOHTaKTOB onpeaernideTcAa Kak M3HOC KOHTakKTHOIo NnokKpbITUA (3OJ'IOTOFO n
HVIKeJ'IeBOI'O) 00 OCHOBHOIo Metasa (Me,El,l/I). O6HaxxeHne Mean MOXHO onpenesinTb No XxapakTepHbIM
PbI>)Ke-KOPUYHEBbLIM NMATHAM, OKPYXXEHHbIM CepeﬁpMCTblM HUKeJN1eBbiIM OCHOBaHMEM U1 30J1I0TUCTbIM
NOKPbITUEM.

B HekoTOpbIX crydasx Ans onpegeneHms n3Hoca 4o OCHOBHOMO MeTaria MoXeT noTpeboBaTbCs
OCMOTp Mof yBenuyeHnem (xotsi obl 10-kpaTHbIM). NMonupoBka 30510TOM UM HUKENEBOW MOBEPXHOCTH
SABNSAETCA CTaHAAPTHBIM SBIIEHNEM U HE CHMTaeTCs HEOOXOAMMbIM YCrOBMEM AnNs 3ameHbl. Ecnn
Ype3MEPHBIN N3HOC OYEBUAEH, 3aMEHUTE aKKyMynsaTop.

5.7.9.51
TexHn4eckoe obcnyXMBaHMe akkymynsaTopa

Mpoueaypa
1 BcTpsaAxHUTE cMa304HbIN KapaHaall, YTOObl XKMOKOCTb Hayana BbiTeKkaTb.
2 CwmaxbTte NOBEPXHOCTb KOHTAKTOB akKKyMyndaTopa yBl1aXXHEHHbIM HAKOHEYHUKOM.

3 [locne o4MCTKM KOHTaKTOB OT MHOPOAHbIX MaTepuanos gante CMa3o4yHOMY/HUCTALLEMY
CpeacTBY NOACOXHYTb B TEYEHME 2 MUHYT.

4 YcraHoBUTE aKKyMYInATOP B paanoCTaHUMIO. Ybeauntech, 4To AKKYMYIATOP OOJTKHbIM o6pa30M
BCTaBJ1EH B paaAnoOCTaHLUMUIO.

Mocnepyowme TpeboBaHUsA:
lMocne 3aBepLUEHMS YACTKM OCMOTPUTE NOBEPXHOCTU KOHTAKTOB Ha NpeaMeT Ype3MepHOro n3Hoca.
CBefeHunsi 0 Ype3MepHOM M3HOCE KOHTAKTOB CM. B pasfene YxXo[ 3a akkyMynatopom Ha cTp. 91.
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5.7.10
Owarpamma yctpaHeHusi HeucrnpaBHOCTEN

PucyHok 61: Bnok-cxema noucka u ycTpaHeHUsi HeMCNpaBHOCTEN ANl NPOBEPKU Ha
repMeTM4YHoCcTb (NUcT 1 U3 2)

Havano

1. Vi3BneknTe akkymynsitop

2. CHAMUTE NbINe3alyyTHYO KPbILLKY
YHUBEpCanbHOro pasbema

3. Ypanute Haknenky u ynnotHuTenb
BEHTUNSALMOHHOIO KnanaHa

1. MNnoTHo 3akpenuTe aHTeHHy Ha
paauocTaHLmu.

2. MNpukpenute BakyyMHbIN LUNaHT K
BaKyyMHOMY Hacocy

3. Y6eanTech, YTO YNNOTHUTENb HAXOAUTCS
Ha coeAWHWTENE LNaHra B MecTe ero
NOAKMIOYEHNSA K OCHOBaHUIO

4. BkpyTWTe coenHUTENb Hacoca B
BMHTOBOE OTBEPCTWE HA OCHOBAHWUU
5. MpukpenuTe BaKyyMHbIN LNAHT K
coeanHUTENIo Hacoca

6. MNomecTuTe pagmMocTaHUmIO Ha
rOpU30HTarnbHyt NOBEPXHOCTb

7. BkntounTe Hacoc (MaHomeTp =
152,4 Mm pT. CT.)

[HocTynHo Bce

MaHomeTp
nokasblBaeT
He MeHbLLe
12,7 Mm

Heobxoaumoe
obopynoBaHve ans
ucnbiTaHus noa

MpoBegnTe
HarHeTaTenbHbIN TeCT

pT. CT. [faBneHvem

1. 3ameHwnTe Hakneky
1 yNnoTHUTENb
BEHTUNALMOHHOIO
KnanaHa

2. PaguocTaHums
ofobpeHa ana
norpy>xeHus B Bogy
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PucyHok 62: Bnok-cxema noucka u ycTpaHeHusi HeUcnpaBHOCTEN ANns NPOBEPKM Ha

repMeTUYHOCTb (NMUCT 2 U3 2)

Havano

v

KoHel

1. OTcoegnHuTe Hacoc u
pa3beMbl OT pagmMoCcTaHLUMn
2. OTcoegmnHnTe aHTEHHY
3. OTaenuTe nepeaHtoro
naHenb Kopnyca

OTtnpaBsbTe
pagMoCcTaHuuio B
CEPBUCHbIN LEHTP

Motorola

3ameHeHa

[a

3amMeHeHo

nepenHss
naHenb
Kopnyc

Het

OCHOBaHMe

3amMeHuTe nepeaHor
naHenb Kopnyca Ha
HOBYO

HaHecuTe cmasky rno sBcemy
nepuMeTpy ynnoTHUTENBHOIO
KOmnbL,a OCHOBAHMUA U
3aMeHnTe ocHoBaHue be3
neyaTHbIX nnaT

<
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PucyHok 63: Tabnuua ycTpaHeHUs yTe4kn Npu HarHeTaTesIbHOM TECTUPOBaHMUU U oBnacTm

Hauano
1. Vi3BnekunTe BaKyyMHbIiA LLNaHT
13 CoeaMHNTENS Hacoca
2. MoaknounTe HarHeTaTenbHbIA
LWNaHr K COBAMHUTENIO Hacoca
1. BrrtounTe HarHeTaTenbHbIn
Hacoc (gasnexve = 6,9 klMa)
2. MomecTuTe pagnocTaHumIo B
€MKOCTb C BOAJOMN
Bonbluoe
KOnu4ecTso
ny3bIpbKOB
BO3AYXa
1. MpocywuTte
paaMocTaHumio
2. 3ameHuUTe Haknemnky
Kowely 1 yNnoTHUTENb

BEHTUNALWOHHOrO KnanaHa
3. PapguocTaHums onobpeHa
NS NOrpYXXeHns B BOAY

A

My3blpbkn 13
nepepHeii
navenn

My3blpbku 13
OCHOBaHMs!

My3bipbkn
Her 13 KOHTaKTHOrO

94

ynnotHuTens
aKkKymynsitopa

1. CHUMUTE perynsTops!

1. MpocyLlumTe paguocTaHumio
2. HaHecuTe cmMasky No BCemy NepumeTpy
BCEMY MEpUMETPY YNIOTHUTENBHOTO

My3bipbku
13 NnH3LI*/

YHUBEPCAmNbHOTO
pasbemalocHoBaHMs/ KoribLia KOPMyca, YCTaHOBUTE KOXYX
KOPMyCHOrO KOpryca Ha MecTo 1 MOBTOPUTE Lary,
wHTepdeiical npeacTaBneHHble B GroK-Cxeme noucka

1 YCTpaHeH!si HeMcnpaBHoCTel Ans
NpOBEpKM Ha repMeTUIHOCTL

* Tonbko Ans Mofenen ¢ gucnneem

1. MpocywmnTe pagmocTaHLmio

2. HaHecwTe cmasky No BCemy nepumeTpy
BCEMY NepuMeTpy YNnoTHUTENBHOMO
KOfbLia KOPMyCa, YCTAHOBUTE KOXYX
KOpryca Ha MEcTO 1 MOBTOpUTE Laru,
npefcTaBfieHHble B Gok-cxeme noucka
U YCTpaHEHUsi HeMCTPaBHOCTE Ans
NPOBEPKM Ha repMEeTUYHOCTL

1. MpocywnTe pagnocTaHumio

2. YcTaHoBUTE repMeTuanpyoLwmin
YNNOTHUTENb KOHTAKTOB akkyMynsiTopa,
HaHecuTe CMasky fo BCeMy nepumeTpy
YMAOTHUTENBHOTO KOMbLA Kopryca 1
YCTaHOBUTE KOXYX KOpMyca Ha MecTo.
MoBTopuTE LWark, NPeaCTaBneHHbIe B
6r0K-CXeMe MoKCKa 1 yCTpaHeHst
HeMCrpaBHOCTEN ANs NPOBEepKM Ha
repmMeTUiHOCTL

A 4
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5.8
M306pa)K6HVIe MeXaHU4YeCKUX aetanen pagnoCcTaHUnUN B
p3306paHHOM BUAe U CNUCOK aeTtaneu

5.8.1
Mopaenb ¢ orpaHu4eHHOMN KraBuaTypou

PucyHok 64: U3o6paxeHne mopenu ¢ orpaHM4eHHOM KnaBuaTypon B paso6paHHOM Buae

=y 7/ —

A —

95



MNO002211A01-AE
naBa 5: lNpouenypbl pa3bopku n cbopkm

Tabnuua 34: Cnvcok getanen Anst MOAeNu ¢ orpaHMYeHHoO KrnaBuaTypon B pasobpaHHOM BUae

OnemeHT OnucaHue Homep no katanory
1 Tabnwnyka (Homep npogykra) Cwm. Cnncok
OOMOSTHUTENbHBIX
petanen Ha ctp. 100
2 Tabnudka (Motorola Solutions) 33012026001
3 PY-3arnywwka 38012018001
4 PerynsaTtop rpomkocTn 36012016001
5 Pyuyka Bbibopa kaHanos 36012017001
6 MaeHTndmnkaumoHHoe Konbuo Cwm. Cnucok
ONS aHTEHHbI OOMONTHUTENbHBIX
aetanewn Ha ctp. 100
7 AHTEHHa Cwm. Cnncok
OOMONTHUTENbHBIX
aetanewn Ha ctp. 100
BHeLUHAA KpblLLKka 0104058440
KomnnekT nepeaHen naHenm PMLN7271_
9.1 Oepxatens PTT 42012035001
9.2 BbokoBas kHorka KP000087A01
9.3 Kopnyc B cbope 0104067J09
94 Knasuatypa PTT KPOOO086A01
9.5 Mynet PTT HNOO0696A01
9.6 3awmTHasa KpblLLKka 33012020001
YHMBEpPCanbHOro pasbema
9.7 MembGpaHa MukpodoHa SL000209A01
9.8 MarxeTa MukpodoHa SL0O00208A01
9.9 MwukpodooH 50012012001
9.10 CeTka gMHamuka HWO000738A01
9.11 OuHamnk ACO000028A02
9.12 M'mbkun kabenb PF001002A01
YHUBEpCcanbHOro
ayanopasbema
9.13 [epxatenb AgnHamuka 42012044001
9.14 BuHT K18 (oepxatens 0385273D06
KnaBuaTtypbl-gucnnes u
aepxaTtens AMHamuka)
9.15 MepenHaa nogknagka gucnnes 75012078001
9.16 Mopgynb gucnnes 72012014002
(OBYXCTPOYHbBIN MOHOXPOMHBbIN)
9.17 3agHasa nogknagka gucnnes HWO000757A01
9.18 Hepxartenb gucnnesi 42012034001
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dnemeHT OnucaHue Homep no kaTtanory
9.19 MpoBoasiwasa nogknaaka 75012147001
9.20 OrpaHunyeHHas knaBsmaTypa 75012080001
9.21 Mnarta knaBnaTtypbl B coope 0104065J98
9.22 Mbkunin kabenb nHTepdenca PF001004A01
ancnnes-krnaBsnaTtypbl
9.23 Mbkunin kabenb nHTepdenca PF001005A01
YHUBEPCAnbHOro
aygnopasbema
10 KomnnekT 3agHen naHenu Cm. Cnincok
OOMNONHUTENBHbBIX
aetanewn Ha cTp. 100
10.1 OcHoBHas nnarta B cbope YacTb KOMMNnekTa 3agHen
naHenm
10.2 Cb6opka ocHoBaHus PMLN7273_
10.2.1 BuHT M2 (OcHoBHaga nnata B 03012034001
cbope)
10.2.2 YNNoTHUTENb BEPXHETO 32012269001
anemMeHTa ynpaBneHus
10.2.3 Tepmudeckas nogknagka 75012234001
10.2.4 "epmeTnsnpyoLwmin 32012110001
YMMOTHUTENb KOHTAKTOB
aKkkymynsTopa
10.2.5 OcHoBaHue (c 0104067J11
pacnpegeneHHbIM
YMNOTHUTENbHbLIM KOSbLIOM)
10.2.5.1 JleBas Haknenka oCHOBaHUS LB0O00706A01
10.2.5.2 |lMpaBas Haknenka 0OCHOBaHUSA LB0O00706A02
11 BuHTbLI KOMMAEKTa nepeaHen n 0316281H01
3aJHen naHemnm
12 Haknerika Compro LB0O00560A01
13 YnnoTHutenb 328605801
BEHTUIALMOHHOIO KranaHa
14 Haknenka BEHTUNALMOHHOIO LB000256A01
KnanaHa
15 Otuketka TIA He nognexuTt 3ameHe Ha
mMecTe
16 AKKyMynsTop Cwm. Cnucok
OOMNOMHUTENBHbIX
aetanewn Ha cTp. 100
17 MosicHoM 3axuUMm Cwm. Cnncok
OOMNOMNHUTENBHbIX
petanen Ha ctp. 100
18 Haknerka RTTE 5486749201
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5.8.2

Mopenb 6e3 knaBuaTtypbl

PucyHok 65: U3obpaxeHne moaenu 6e3 knaBuatypbl B pa3obpaHHOM Buae

/@

@)
©

Tabnuua 35: Cnucok getanei ans mogenu 6es3 knaesuaTypbl B pa3obpaHHOM Buae

AneMeHT OnucaHue Homep no katanory
1 Tabnuuka (Homep npoaykTa) Cwm. Cnucok
OOMOSNHUTENbHBIX
petanen Ha ctp. 100
Tabnwnyka (Motorola Solutions) 33012026001
PY-3arnywika 38012018001
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dnemeHT OnucaHue Homep no kaTtanory
PerynaTop rpomkocTu 36012016001
Py4ka Bbibopa kaHanos 36012017001
MaeHTndurKaumoHHoe KonbLo Cwm. Cnncok
ONS1 aHTEHHbI OOMNONHUTENBHbIX
petanen Ha ctp. 100
7 AHTEHHa Cwm. Cnucok
OOMNONHUTENBHbIX
petanen Ha ctp. 100
BHeLHAS KpblLLKka 0104058J40
9 KoMnnekT nepefHen KpbILwKu PMLN7272_
9.1 Oepxatens PTT 42012035001
9.2 BokoBas kHonka KP000087A01
9.3 Kopnyc B cbope 0104067J10
9.4 Knasuatypa PTT KP0O00086A01
9.5 Mynet PTT HNOO0696A01
9,6 3almnTHasa Kpblwka 33012020001
YHMBEpPCanbHOro pasbema
9.7 MembpaHa MukpodoHa SL000209A01
9.8 MaHxeTa MUKpooHa SL000208A01
9.9 MwukpodoH 50012012001
9.10 CeTka guHamuka HWO000738A01
9.11 OuHamnk ACO000028A02
9.12 M'mbkun kabenb PF001006A01
YHUBEPCANbHOro
aygnopasbema
9.13 Hepxatenb gMHamumka 42012044001
9.14 BunT K18 (nepxatens 0385273D06
KnaBuaTypbl-aucnnes u
aepxartens AnHaMmmka)
10 KomnnekT 3agHern naHenu Cwm. Cnncok
OOMNOMNHUTENBHbIX
aetanewn Ha cTp. 100
10.1 OcHoBHas nnarta B cbope YacTb komnnekTa 3agHen
naHenm
10.2 Cb6opka ocHoBaHusl PMLN7273 _
10.2.1 BuHT M2 (OcHoBHas nnata B 03012034001
cbope)
10.2.2 YRNoTHUTENb BEPXHErO 32012269001
aNeMeHTa ynpasneHus
10.2.3 TepmMunyeckasa nogknagka 7515526H01
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dnemeHT OnucaHue Homep no kaTtanory
10.2.4 "epmeTnsnpyoLwmin 32012110001
YMMOTHUTESNb KOHTaKTOB
aKkkymynsatopa
10.2.5 OcHoBaHue (c 0104067J11
pacnpegeneHHbIM
YMAOTHUTENbHBLIM KOSbLIOM)
10.2.5.1 JleBasi Haknerka ocCHOBaHUS LB0O00706A01
10.2.5.2 |[MpaBas Haknenka OCHOBaHUSA LB0O00706A02
11 BuHTBI kKOMNIEKTa nepegHen un 0316281H01
3aJHen naHemnm
12 Haknerika Compro LBO00560A01
13 YnnoTtHuTenb 3286058L01
BEHTUNSALMOHHOIO KnanaHa
14 Haknenka BEHTUNALMOHHOIO LB000256A01
KnanaHa
15 OT1ukeTtka TIA He nognexut 3ameHe Ha
MecTe
16 AKKyMynsTop Cwm. Cnucok
OOMNOSNTHUTENbHbIX
petanen Ha ctp. 100
17 MoscHoM 3axnm Cm. Cnincok
OOMNOSNTHUTENbHbIX
petanen Ha ctp. 100
18 Haknerika RTTE 5486749201
5.8.3

Cnucok gononHuTenbHbLIX geTanen

OTOT CNNCOK BKNOYaAET B cebs1 KOMMNOHEHTbI, COBMECTUMbIE C Ballein paﬂMOCTaHLJ,MeVI.

Tabnuua 36: AkKymMynaTopbl

AnemMmeHT Homep no kaTtanory
TOHKUIA MUTUR-NOHHBIN akkymynsaTop Core, PMNN4406_
1500 mAY

Hvikenb-meTann-ruapuaHeii akkymynsitop Core PMNN4415
1300 mAY

JIntun-nonHbIn akkymynatop IMPRES, PMNN4417_
1500 mAyY

JIntun-nonHbIn akkymynatop IMPRES, 6e3 PMNN4418_
cepTudukauum FM, 2150 mAY

JInTnn-nonHbIn akkymynatop Core, 2450 MAvY, PMNN4543
IP68
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AnemeHT Homep no katanory
DP 2400e 33012039027
DP 2600e 33012039028

Tabnuua 38: KomnnekTbl 3agHen KpbiLKM

nopTaTMBHas pagMoCTaHUMs C OrpaHUYEeHHON
KnaesnaTypomn

AnemeHT Homep no katanory
KomnnekT 3agHen kpblwkn, 136-174 My, 5 Bt, |PMLD4733_S
noptaTMBHas paguMoCTaHLMs C OrpaHNYEeHHON

KnaesnaTypomn

KomnnekT 3agHen kpbiwkn, 136-174 My, 5 Bt, |PMLD4734_S
noptaTMBHas pagMoCTaHLmMs C OrpaHNYeHHON

KnaesnaTypomn

KomnnekT 3agHen kpbiwkn, 136-174 My, 5 Bt, | PMLD4737_S
nopTaTMBHas paanocTaHuust 6e3 knaBmaTypbl

KomnnekT 3agHen kpbiwkn, 300-360 My, 4 BT, PLMLDA4749
nopTaTMBHas paanocTaHumsi 6e3 knaBmaTypbl

KomnnekT 3agHen kpbiwkn, 350—400 My, 4 Bt, |PMLD4755_ S
noptaTMBHas pagMoCTaHLMs C OrpaHNYEeHHON

KnaBmaTypomn

KomnnekT 3agHen kpbiwkn, 350—400 My, 4 Bt, | PMLD4800_S
noptaTMBHas pagMoCTaHLMs C OrpaHNYEeHHON

KnaesnaTypomn

KomnnekT 3agHen kpbiwkn, 350—400 My, 4 Bt, |PMLD4799 S
nopTaTMBHas paanocTaHums 6e3 knaBmaTypbl

KomnnekT 3agHen kpbiwkn, 300 My, PMLD4646_S
noptatuBHasi Moaens 6e3 knasmatypbl

KomnnekT 3agHen kpbiwkn, 403-527 My, 4 BT, PMLE5074_S

Tabnwuua 39: NoeHTudnkaumoHHoe KonbLO A58 aHTeHHb! (komnnekT u3 10 konew,)

OnemeHT Homep no karanory
Cepbliii 32012144001
KenTbin 32012144002
3eneHblii 32012144003
CuHun 32012144004
®noneToBbIN 32012144005

Tabnuua 40: MNoscHble 3aXXnMbl

AnemMeHT

Homep no katanory

MosicHon 3axknm wnpuHom 5,08 cm

PMLN4651_
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AnemeHT

Homep no karanory

MosAcHoM 3aXXnm WnpuHon 6,35 cm

PMLN7008_

5.9

Tabnuua MOMEHTOB 3aTHXKU

B Tabnuvue MOMEHTOB 3aTsKKM nepeyvncrneHbl pa3nn4yHblie BUHTblI C HOMepaMu no KaTtanory 1
onncaHnAaMH, a Takke 3Ha4eHUA MOMEHTOB 3aTAXKU B pa3finvHbIX eanHnuax namepeHuAa.

E/ YBEOOMIIEHME:

an c6opKe pagnocCTaHumnmn 3aTaHnTe BCE BUHTLI O pEeKOMeHOAyeMOro 3Ha4eHuA.

Tabnuua 41: XapakTepucTrkun 3aTSXKKN O BUHTOB

Homep no
Kkartanory

OnucaHue

OTtBepTKal/
LnL,

3aTsKKa

PYHT-
cuna-gronm

H-m

0385273D06

BuHT K18
(oepxaTens
OVHaMuKa)

T6 Torx

OT12,0p002,2

010,23 no 0,25

BuHT K18
(oepxaTens
KnaBuaTtypbl-
avcnnes)

T6 Torx

OTt1,5p001,7

010,17 no 0,19

03012034001

BuHt M2
(ocHoBHas
nnarta B cbope)
— HOBOE
OCHOBaHue

T6 Torx

O13,1003,5

OT1 0,35 0o 0,40

BuHt M2
(ocHoBHas
nnarta B cbope)
— cTapoe
OCHOBaHue

T6 Torx

2,0

0,23

0316281H01

BuHTHI
Komnnekta
nepegHen n
3agHeln naHenm

T6 Torx

O12,1p002,3

OT1 0,24 no 0,26
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[Mlonck un yctpaHeHMe OCHOBHbIX
HemcnpaBHOCTEN

B naHHoI rnaBe ykasblBaloTcsA KOAbl OLLUMBOK, U ONMChIBAeTCS NpoLeaypa 3aMeHbl NnaTbl.

Ecnuv nnaTa He BblgepxuBaeT BCe NPOBEPKN TEXHNUYECKMX XapakTePUCTUK TecTupoBaHme paboTbl
npuemonepeaaTtymnka Ha cTp. 33 unu nNosiBNseTca Ko4 OWNOKN N3 NPUBEAEHHOTO HUXKE CMUCKA, TaKyto
CXEeMHYI0 nnaTy cnenyeT 3ameHuTb. Ecnun ana pemoHTa TpebyeTcs 3HaHue aetanen Ha ypoBHe
KOMMOHEHTOB, OTNPaBbTE PagUOCTaHLUMIO B OAMH U3 CEPBUCHBIX LEHTpoB Motorola Solutions.

[nga nonydyeHus goctyna K pasnnyHbiM KOHTakTaM pa3bemMoB BOCMOMb3yUTECh MPUBOPOM CHATUS U
NpOBEpPKM Kopnyca, a Takke gnarpammamu, npumesegeHHbIMM B JaHHOM pa3fene pykoBoAcCTBa. D,J'Iﬂ
nony4YyeHnss cBegeHUn o cpeacTBax obcnyxunsaHns 1 Homepax no katanory Motorola Solutions cm.
pasgen "Cpeactsa obcnyxumBaHus".

6.1
NMopsaaok 3aMeHbl KOMMMEeKTa 3aAHen KPbILWKU

Mocne obHapyxeHnst NpobrieMbl Ha Kakon-NMbo nnarte yCTaHOBUTE HEOOXOAUMbIN KOMMIIEKT 3agHewn
KpbILWKK (CM. Tabnuubl MOAENeN), KOTOPbIN MOXHO 3aka3aTb B nogpasgeneHnn Motorola Solutions no
nsgenusam u peweHuam gnst pagmoctaHumn (Motorola Solutions Radio Products and Solutions
Organization, RPSO).

Mpwv 3ameHe nnaTbl He HYXKHO HacTpamBaTb €€, EClV OHa NpoLUSia 3aBOACKYH HAacTponky. OgHako
criefyeT BbINOSIHUTbL HEOOXOAUMYIO MPOBEPKY 4O BBOAA KOMMIeKTa B akcnnyataumio. Ocoboe
BHYMaHWe criegyeT yaenuTb nogmarHuumnsatoliemy nonto LIAT, koTopoe Heo6xoanMOo HAacTPOMTb Ha
npaBuiibHOE 3Ha4YeHWe MOoJisi UTOFOBOrO YCTPOMCTBA nepes NoAKoYeHUeM K paguoctaHuum. Ecrm
JaHHOoe 3Ha4yeHne GyaeT HaCTPOEHO HEMPABUITbHO, 3TO MOXET MPUBECTU K MOBPEXAEHMIO
nepegartymka.

BHUMAHMUE!:
CpefncTBo HACTPOViKKM MO3BOMSIET BBECTU CEPUMHBIV HOMEP MYCTON NNaTbl TONbKO OAWH pas.
ByabTe oyeHb BHMMaTEmNbHbI BO BPeMsi 3TON npoueaypsbl.

6.2
Koabl oluMOGOK npu BKIIKOYEHUN

Mpu BKNOYEHUM pagnOCTaHLUMS BbINOMHSAET HEKOTOPbIE TECTbI, NPU3BaHHbIE ONPEAEnUTb, YTO 6asoBas
3MEeKTPOHMKA 1 NporpaMMHoe obecrneyeHne HaxoasaTcesl B paboyeM cocTosdHum. Jliobor oGHapyxeHHOW
oLINBKe NPUCBOEH KOA OLIMGKK, KOTOPbIV BIBOAWUT HA AUCMNEN paguocTaHLMn.

E/ YBEOOMIJIEHME:

Kogpb! owimbok npu BKINKOYEHNUN NUTaHUA NPUMEHUMbI TOJTbKO K MoAdenAam C gucnieem.

OTn koAbl oLWNBOK npegHa3HavyeHbl And ncnojib3oBaHnAa TeXHN4eCknMm cneumnanmncTtom, Korga
pagnocCTtaHuna nogaeT TOHarnbHbIA curHan ownbkn camMoTeCcTnpoBaHu4. Ecnu TecTbl BbINOSTHEHDI
yCcnewHo, pagnoctaHuuna nogaet TOHOBbLIW CUrHarn aBTOTECTUPOBAHUA.

| /; YBEOOMIEHMUE:
PagunoctaHumm 6e3 ancnnes npu c6oe aBTOTECTMPOBAHMS NOAAOT TOSbKO TOHASBHBIA CUrHan
cbos1 aBTOTECTUPOBAHUS.

CyuwecTtByeT ABa knacca owmbok, nognexawux obHapyxeHuto: catarnbHble 1 HedaTanbHble.
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daTanbHas owmbka
Mpn BO3HMKHOBEHMM (haTanbHbIX OWNMGOK HOpManbHasa paboTa paguocTaHUUKM NpekpaLlaeTcs.

K chbaTanbHbIM owmbkam oTHOCATCS OLMOKM 060pyLoBaHUS!, OGHapPYXEHHbIE MUKPOMPOLIECCOPOM,
1 HEKOTOPbIEe OLLIMOKN NaMsaTH,

K aTum olumnbkam namsiT OTHOCUTCA HeBEpHas KOHTporbHas cymma M3Y, HeBepHasi KOHTpOnbHas
cymma O3Y 1 HeBepHas KOHTporbHas cymma GrlokoB Koannara (NocTosiHHOe XpaHeHWe), KoTopble
cogepxaT paboune napameTpbl.

Ecnu noBpeXxaeHbl pa60HV|e napamMmeTpbl ©nokoB koannara, 3To0 MOXeT npmeBecCTn K HapyLeHuo
paGOTbI n3gennda Ha Hy)KHOIZ 4YacToTe, B CuctemMme uinn B rpynne.

MonbITkM MCNONb30BaTh 3Ty MHGAOPMALMIO MOTYT CO34aBaTb JIOXKHOE BnevaTsieHMe O TOM, YTO
agpecartbl nosiy4varT coo0LLEeHMs Nonb3oBaTers.

HedaTanbHbie owmnbku
MoBpexaeHusa 6nokoB Kognnara NAeHTMPUKaATOPOB BbI30BA UM CBSI3AHHbBIX MCEBAOHMMOB

ABNAKOTCA HeraTaJ'IbeIMVI owmbkamu.

HopmanbHas paboTta BO3MOXHa, HO NOMb30BaTENb MOXET UCMbITbIBaTb HEYAOOCTBO.

Tabnuua 42: Tunbl KOOOB OLINOOK

Kon OnucaHue Tun KoppekTupyrowee gemcreme
OLUNOKKN OLUMOKKN
ERROR HesepHas Hedpatan HopmanbHas paboTa BoO3MOXHa, HO
01/02 KOHTpOINbHaa cymma bHas nosib3oBaTteNlb MOXET UCMbITbIBATb
6nokoB kognnara Heyno6CTBO.
MAEHTUUKATOPOB MepenporpammupyiTe kognnar.
BbI30Ba NN
COOTBETCTBYIOLLNX
nceBAOHVMOB.
ERROR HesepHas HedpaTan HopmanbHas cBA3b no-npexxHemy
01/22 KOHTpOISibHas cymma bHas BO3MOXHa.
6noka koannara
HaCTPOWKM.
FAIL 01/82 HesepHas ®dartanbHa | [lepenporpammupynte kognnar.
KOHTpOnbHas cymma A
Grnoka BHeLUHero
Koannara.
FAIL 01/92 Ownbka KOHTPOSbHOM ®dartanbHa | [lepenporpammupynte kognnar.
CyMMbI Kognnara A
6e3onacHocCTy.
FAIL 01/A2 HesepHas ®datanbHa | [lepenporpammunpynte kognnar.
KOHTpOnbHas cymma A
6noka koannara
HaCTPOWKM.
FAIL 01/81 HesepHas ®datanbHa | [epenporpammupyinte naw-namaTb u
KOHTpOnbHas cymma A NOBTOPUTE TECTUPOBAHWUE.
n3y
FAIL 01/88 Ownbka ®datanbHa | [loBTOpUTE TECTUPOBAHUE, BLIKIIOYMB U
TectupoBaHus O3Y A CHOBa BKITHOYMB paiiOCTaHLMIO.
paguocTaHuumn.
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Kop OnucaHue Tun KoppekTupytouiee nencreme

oLnGKN OoLINGKN

FAIL 01/90 C6on npu dartanbHa | [loBTOpPUTE TECTUPOBAHME, BbIKMOYMB 1

mnun FAIL TecTUpoBaHMM o0LLEero A CHOBa BKITHOYMB PaAnOCTaHLMIO.

02/90 0bopynoBaHus.

FAIL 02/81 HesepHas datanbHa | [Nepenporpammupyinte naw-namaTb u
KOHTpOMbHasi cymma A NOBTOPUTE ANArHOCTUKY.
M3y DSP.

FAIL 02/82 C6on npu dartanbHa | [loBTOpPUTE TECTUPOBAHME, BbIKMOYMB 1
TectupoBaHum O3Y1 A CHOBa BKITHOUMB paanoOCTaHUMIO.
DSP.

FAIL 02/84 C6on npu dartanbHa | [loBTOpPUTE TECTUPOBAHME, BbIKIOYMB 1
TectupoBaHum O3Y2 A CHOBa BKITHOUMB paanoCTaHUMIO.
DSP.

FAIL 02/88 C6on npu dartanbHa | [loBTOpPUTE TECTUPOBAHME, BbIKMOYMB 1
TectupoBaHum O3Y A CHOBa BKITHOUMB paanoCTaHUMIO.
DSP.

FAIL 02/C0O HeBepHas daranbHa | [loBTOpPUTE TECTUPOBAHME, BbIKMOYMB 1
KOHTpOmbHasi cymma A CHOBa BKITHOUMB paanoCTaHUMIO.
M3y DSP.

bes Mogynb gucnnes daTtanbHa |[lpoBepbTe coeanHeHne OCHOBHOM nraThl 1

avcnnes HEBEPHO MOAKITHOYEH. A Moaynsa aucnnes. 3ameHnTe Moayrnb
Moayne gucnnes avcnnes.
NMoOBpEXAEH.

YBEOOMIJIEHUE:

I'Ipvl NOBTOPHOM MOABNEHNN coobuieHus o6 onMbke 3ameHnTe OCHOBHYIO nnaTty unn otnpaBbTe

pagmocTaHumio B Gnvkanwmii cepBrcHbIN LieHTp Motorola Solutions.

6.3

Koabl onepaulMOHHbIX OLLMOGOK

Bo BpemA paGOTbI paanocTaHunmn BbINONTHAKTCA ONMHaMUYEeCKUe TeCThbl ANd NPOBEPKN ee
MCnpaBHOCTU. HeI'IOJ'Ia,EI,KI/I, 06Hapy>1<eHHb|e B XOA4e BbIMOJTHEHUA 3TUX TECTOB, OTO6pa)KaIOTCﬂ Ha
aucnnee pagnocTtaHUumMn Kak Koabl OLLUMOOK. 3Ha4YeHusa KOHKPETHbIX KOO0B onepaulUOHHbIX ownodok
MOXHO HanTW B cnegytowen Tabnuue.

Tabnuua 43: Tunbl KOOOB OLLINOOK

Kog OnucaHue Twun own6kNn KoppekTupyrowee gemcreme
OLINGK
7]
CBOV OtcyTtcTBUE HedatansHas MepenporpammupyiTe Kognnar.
001 CUHXPOHM3aL MK Cwm. nodpobHoe pykosodcmeo
CUMHTe3aTopa. o obcnyxxusaHuro.
CBOV Owmnbka KOHTPOILHON HedatansHas MepenporpammupyiTe Kognnar.
002 CYMMbl 06BbEKTa UK
cucTeMHoro 6roka.
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BEOOMJIEHME:
2 e

Mpu noBTOpPHOM NOsIBNEHUN coobLyeHns o6 owmnbke oTnpasbTe pagnocTaHumio B Gnvxaniimm

cepsucHbIN LeHTp Motorola Solutions nnu B aBTopmsoBaHHbIN gunepckun ueHTp Motorola
Solutions.
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[[apaHTMA, ob6CcnyxmnBaHme u
TeXHu4yeckaa nogaepxKka B cTpaHax
EBponbl, BnnxxHero BocTtoka u
Adpuku

FapaHTUA n o6cnyxuBaHue

Komnanus Motorola Solutions npegnaraeT gONrocpoYHyo NoaaepKKy CBOUX usgenumn. 9ta nogaepxka
BKITHOM@ET MOJSTHYHO 3aMeHy U/UNn PEMOHT U3AENUs B TeYEHWE rapaHTUHOTO NepMoAa, a Takke
o6cnyXmMBaHWe/peMOoHT 1N NpeaocTaBneHne 3anacHbIX YacTen No NCTEYEHUN rapaHTUNHOIO
nepvopa. Bce "Bo3Bpathl 4515 3aMeHbl” Uy "Bo3BpaThl ANA PEMOHTa", BbINOSTHEHHbIE
cepTMduunpoBaHHbIM gunepomM komnanun Motorola Solutions, fomkHBI CONPOBOXAATLCA
3anorfHeHHON 3asBKON Ha rapaHTunHoe obcnyxumeaHue. Popmy AN 3anofIHEHMS 3asBKU Ha
rapaHTUiHoe 0BCnyXXnBaHNE MOXHO MOSTYyYNTb, CBA3ABLUMCH C CEPTUMIULNPOBAHHBIM ANEPOM
komnaHum Motorola Solutions.

FapaHTUNHbLIM NeprMoa U MHCTPYKLMU NO BO3BpaTy

YcrnoBusi U NOMNOXEHNSA rapaHTUM NOJTHOCTbLIO OnpeaeneHbl B KOHTpaKTe Aurepa, AUCTpubbloTopa unm
TOProBoro nocpegHuka komnanun Motorola Solutions. 37K ycroBusi MOryT U3MEHSITbCS BPEMS OT
BpPEMEHM, 1 CrieayloLye 3amedaHns HOCAT UCKTIUUTENBHO MHADOPMAaTUBHbINA XapakTep.

B Tex cny4asx, korga Ha usgenue pacnpocTpaHaeTcs rapaHTus Ha "Bo3BpaT ANd 3aMeHbl" unm
"BO3BpaT 4S9 peMOHTA", NPOBEPKY M34ennsi He0OXO0AMMO BbINOSHUTL NEpPe OTNPaBKOW YCTPOWCTBA B
komnaHuto Motorola Solutions. 3To TpebyeTtcsa ansa Toro, 4Tobbl YOEANTHCSH, YTO YCTPONCTBO
3anporpaMMmpoBaHO NPaBUilbHO Y HE NMEET NOBPEXAEHUN, BbIXOASLNX 33 paMK/ AENCTBUSA
rapaHTuu.

Mpexge Yem OTNPaBNATb PAANOCTaHLMIO B COOTBETCTBYHOLLMIA rapaHTUnHbIN LeHTp Motorola
Solutions, cBspKMTECH C LLEHTPOM 0BCyXXMBaHMS KIMEHTOB. Bce Bo3BpaThl 4OMKHbI CONMPOBOXAATLCS
3anorfHeHHO 3asiBKON Ha rapaHTuinHoe obcnyxmBaHue, KOTOPY MOXHO MONy4YnTb y NpeactaBmTens
oTgena obcnyxnBaHusa KNMeHToB. M3genusa OOomKHbl HAX0OUTBCS B OPUrMHANBHOW yNakoBke unm 6biTb
Hagnexawwmm obpa3om ynakoBaHbl BO U3bexaHne NoBpeXaAeHUn Npu TPaHCNOPTUPOBKE.

NMocnerapaHTUNHLIK Nepuoa

B nocnerapaHTuiiHbIn nepuoa komnaHusa Motorola Solutions npogomkaeT nogaepxvBaTb U34enus
OByMs cnocobamu.

* Ynpaensemoe TexHudeckoe obcnyxmeaHne (Managed Technical Services, MTS) komnaHum
Motorola Solutions npegnaraet ycnyrn no peMoHTY Kak Ans KOHEYHbIX NONb30BaTeNen, Tak u Ais
pacnpocTpaHuTenen No KOHKYPEHTOCMOCOOHBIM LieHaMm.

* MTS nocraensiet oTaenbHble AeTann n Mmoaynun ona nokKynkn aumnepamm, Kotopble UMeT
TEeXHN4YeCKne BO3IMOXHOCTU A1 npoBeaeHnA aHannaa HeI/ICI'IpaBHOCTeVI N peMOHTa.

OdanbHenwasn noanepxka

Bbl MoXeTe Takke cBszaTbesi co CnpaBoYHbIM OTAENOM Mo paboTe ¢ knneHTamu Ha Beb-canTe http://
www.motorolasolutions.com.
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Appendix B

UHdpopmauusa no obcnyxmBaHuio

OTpen TexHM4Yeckon nopaepxkm B permoHe EMEA (TSO)

Otaen TexHnyeckon nogaepxku B permoHe EMEA (TSO) obecneunBaeT gUCTaHLMOHHYHO
TEXHUYECKYHO NOJAEPXKKY MO 06CNYXMBaHUIO, YTOOLI MOMOYbL KITMEHTaM B pa3peLleHnn TEXHUYECKMX
npobnem n GbICTPOM BOCCTAHOBMEHMM paboTbl ceTen N cuctem. Ata kKOMaHga
BbICOKOKBanMMLMpPOBaHHLIX CMELMANMCTOB OKa3biBaET MNOAAEPXKKY NMOSb30BaTENSAM C
OEeNCTBYIOLMMU cornalleHnsiMm 06 0BCnyxMBaHnm, KOTOPOE BKITHOYAET AOCTYN K YCIyram Cryxobl
TEXHMYECKON noaaepXkn. CBs3aTbCA C TEXHUYECKMMM crieumanmctamm ueHTtpa TSO MOoXHO Yepes
cnyx0y NoAAepPKKN SNEKTPOHHBIM CNMOCOBOM MM MO3BOHMB MO OAHOMY M3 yKa3aHHbIX TeNedOHHbIX
HomepoB. Ecnu Bbl HE YBEPEHbI, YTO Balle TeKyllee cornaweHme ob obcnyxmeaHum gaeT Bam nNpaBo
BOCMONb30BaTLCS AaHHOW YCIYron, U eCrin Bbl XOTUTE NOJTYYUTb SOMOSTHUTENbHYI0 MHOPMaLMo O
paboTte cnyxbbl TEXHMYECKOW MOAAEPXKKM, OOpaTUTECH B MECTHbIN LIEHTP NOAAEPXKKN KIMEHTOB UMK K
MeHepKepy no paboTe C KNMeHTamMu Ons nNofyvYeHns JONONHNUTENBHON HApopMaLmn.

KoHTakTHasa nHcgpopmaumsa

On. noyta techsupport.emea@motorolasolutions.com

Table 44: Cnncok TenedOoHHbIX HOMEPOB

CrtpaHa TenedoHbl (N0 cTpaHam)
ABCTPUA 0800 281 195

OAHVA 80 253 546

PPAHLNA 0800 914 532 unn +33 176 775 609
FrEPMAHNA 0800 724 6872 nnn +49 69 22221568
N3PAUNDb 180 931 5818

NTANNA 800 791 276

HWOEPNAHObLI 0800 0249 893

HOPBEIMA 800 14 802

MONbLLA 00800 1215 772

POCCUA 810 800 286 15011

CAYOOBCKAA APABUA 800 811 0523

FOXKHAA AOPUKA 0800 994 886

NCMNAHWA 9009 416 84

BENTMKOBPUTAHUA 0800 731 3496 nnu +44 207 019 0461
OBbEANHEHHBIE APABCKVE SMUPATDI 8000 3570 4387

Bce ocTtanbHble CTpaHbl +44 207 019 0461

EBponenckun LeHTp cucteMHbIX kKomnoHeHToB (ESCC)

EBponelickui ueHTp cucteMHbix komnoHeHToB (ESCC) npegoctaBnseT ycnyrn peMoHTa gnsi
BCnoMoraTtenbHoro obopyaoBaHms MHPPACTPYKTypbl. KnneHTam, KOTopbiM TpebyeTcs peMOHT nnu
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obcnyxumBaHue, cnegyet obpallaTbCa B KIMMEHTCKYHO CPaBOYHYO CNyxX0y Ans nonyydeHus Homep
aBTOpM3aLmm paspeLueHus Ha Bo3spat. ObopyagoBaHme SOMKHO OblTb OTNPaBNEHO Mo YkasaHHOMY
agpecy, ecnu He ykasaHo 1Hoe.

Motorola Solutions GmbH, European Systems Component Centre, Am Borsigturm 130,13507 Berlin,
lepmaHus

KoHTakTHasa nHcgpopmaums

» On. nouta: escc.admin@motorolasolutions.com
+ TenedoH: +49 (0) 30 66861404

» Tenedakc: +49 (0) 30 66861426

* [H.—nT., ¢ 08:00 oo 06:00 (LueHTpanbHOEBpONenckoe Bpems)

EBponenckun ueHTp pagmotexHmyeckon nogaepxkm (ERSC)

Llentp ERSC obecneumBaeT ANCTAHLMOHHYIO TEXHUYECKYHO NOAAEPXKKY NO 0BCNYXMBAHUIO, YTOObI
MOMOYb KNMEHTaM B paspeLleHnn TEXHUYECKUX Npobriem u 6bICTPOM BOCCTaHOBMEHNN paboThl
cucteM. LleHTp paccmaTtpuBaeT 3asBkM Ha 06cnyxnBaHue aboHEHTCKMX TEPMUHANOB U akCeccyapos.
OTa KoMaHAa BblICOKOKBanNMMULUMPOBaHHbIX CneunanucToB obecnevmBaeT NOAAEPKKY KIMEHTaM C
AevicTByoWmMM cornalleHnem o6 obenyxmsanmm ERSC. [Ing nonyyeHns gononHUTENLHON
WHOPMaLMK 1 AN NPOBEPKM AENCTBUSA TeKyLLero cornaweHus o6 obecnyxmnsaHum obpatuTecs B
MECTHYIO CNY>X0y NoaaepxKu.

KoHTakTHasa nHcgpopmaumsa

» On. nouta: ersc.admin@motorolasolutions.com
» TenedoH: +49 (0) 30 66861555

» Tenedakc: +49 (0) 30 66861579

M,D,eHTVI(bVIKaUMSI N 3aKa3 3anacCHbIX KOMMOHEHTOB

Ecnu Bam Heobxoavma nomoLs B onpegeneHmmn TOYHbIX XapakTePUCTMK 3anacHbIX KOMNOHEHTOB 6e3
HOMEpOB, HamnpaBbTe 3anpoc B PErMoHarnbHbI LEHTP paboTbl C KNMMEeHTaMW NpeacTaBUTENbCTBA
Motorola Solutions. 3asiBk1 Ha 3anacHble KOMMOHEHTLI, KOMMIEKTOB 1 COOPKM HEOBX0AMMO NogaBaThb
HenocpeacTBEHHO B MECTHYH ANCTPUOBIOTOPCKYHO opraHmn3aumtio komnaHum Motorola Solutions nnm
Yyepes BHELLHIOK CeTb MHTepakTnBHoM cnyo6bl Motorola Online no agpecy https:/
emeaonline.motorolasolutions.com.

OO6GHOBIEHHbIe Bepcuun pykosoacTBe

MpoBepbTe TEKYLLYIO BEPCUIO PYKOBOACTBA HA HALLEM BHELLUHEM CaliTe UHTEPAKTUBHOM CIyXObI
Motorola Online: https://emeaonline.motorolasolutions.com.

Baw Bknag

Bonpocbl 1 KOMMEHTapuu No AOKyMeHTaLMM NoNb30BaTeNs HanNpaBnsanTe Ha agpec 3NEeKTPOHHON
noutbl documentation@motorolasolutions.com.
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OrpaHnyeHHOe 006CcnyXnBaHue
YpOBHA 3

OrpaHnyeHHoe obcnyxXnBaHNe YPOBHSA 3 MOXET NPOBOANTLCHA TOSNBKO CEPBUCHBIMU LIEHTPaMM
Motorola Solutions unu odmumnaneHbIMK cepBUCHBIMKU aurnepamu Motorola Solutions.

Cwm. rnaBy "lMpoueaypbl pasbopkn/coopkn” onst NonyYyeHnsa CBEAEHWI NO Creayowmm TemMmam:
* [podwmnakTnyeckoe obcnyxmeaHme (OCMOTP U YACTKA).

» bBbesonacHas pabota c yctporicteamn CMOS n LDMOS.

» TMopsgok u MeTofbl pEMOHTA.

YTto6bl cnasdTb KOMMOHEHTbI C NMOMOLLIbI0 TEXHUYECKOTo cbeHa mnnn MHCbpaKpaCHOVI nasifibHON CUCTEMB,
O6paTI/ITer K pyKoeodcmey ronb308amerisi No Ballen CUCTEME, YTOObI nony4nTb I/IHd)OpMaLI,VIIO o
TeMnepartype n BpeMeHu nankm Pa3mNYHbIX KOPMYCOB UHTErparibHbIX CXeM U Opyrmx KOMMNOHEHTOB.
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C.A
Cnncok KOMMNOHEHTOB U AeTtanen

PucyHok 66: NMeyaTtHaa nnarta, BUg cBepxy
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PucyHok 67: lNMeyaTtHaa nnarta, BUg CHU3Y

v ®

M4020

Tabnuua 45: Cnncok getanen KOMMNOHEHTOB

Homep Mopenb Homep no katanory OnucaHue
cxembl Motorola Solutions

1 S4030 1875103C04 lMoTeHuMoMeTp, NOBOPOTHBIN
nepeknoyarternb

29 S4010 40012023001 MepekntoyaTtens YacToT (6e3
orpaHu4nTEens)

40012029001 Mepekntovartens YacToT (C

orpaHu4mTenem)

3 E0800 02012010003 PY-pasbem

4 MO0800 0987378K01 PY-pasbem Conn RF Mod3

5 SW4040 4070354A01 SW:SM, SPST50, 12, kHono4Horo Tuna*

6 SW4041 4070354A01 SW:SM, SPST50, 12, kHono4yHoro Tuna*

7 SW4042 4070354A01 SW:SM, SPST50, 12, kHono4yHoro Tuna*

9 CyulecTByloT 1B€ MOAENM NepeknoyaTens 4actoT: 6e3 orpaHnuuTens 1 ¢ orpaHuunTenem. Bo
BpeMs 06CNyXMBaHMSA UCMONb3yTe NOAXOAALLMIA NepeknoYaTeb.
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Tnoccapun

B rnoccapumu B aJ'I(baBMTHOM nopagke npnBoanTcA CrMCoKk TepMMUHOB U UX onpep,eneHMﬁ, NPUMEHNMBbIX
K MOPTATUBHbLIM U MOOGUNbHBIM aBOHEHTCKUM pagnocTaHunAam. He Bce TEPMUHBLI OTHOCATCA KO BCEM
pagnocTtaHunam, HEKOTOpPbIEe N3 HUX OTHOCATCA K obuen TEPMUHOIOINN.

AHanoroBasi CBAA3b TepM1H OTHOCUTCA K HEMPEPLIBHOMY NepeMeHHOMY CUrHary, a Takke K
CXeMe Unm yCTpOMCTBY, KOTOpOoe MoXeT obpabaTtbiBaTh TakMe curHasnbl.

dnana3soH YacroTbl, BbigeneHHble Ans onpeaeneHHo Lenu.

Bluetooth (BT) BecnposogHoit npoTokon, MCnonbaytowmii TEXHOMOMMIO CBA3M Ha HEGOMbLLMX
AVCTaHLMSIX.

MO ansa nporpammupoBaHusa paauocTtaHumu (CPS) MO c rpaduyeckum nHtepdeiicom
nonb3oBaTtens, cogepxallee Habop PYHKUMIA paanoCTaHLNN.

Mo ymMonyaHuio MpeponpeaeneHHbiin Habop napameTpos.

LncpoBas cBA3b TepmuH OTHOCUTCA K AaHHBLIM, KOTOPbIE XPaHATCA UNV NepeaarTcs B Buae
nocnegoBaTeNlbHOCTM ANCKPETHBIX CUMBOJOB U3 KOHEYHOTO MHOXeCTBa. B 6onblUMHCTBE Criyyaes
3TOT TEPMUH 0603HaYaeT ABOMYHbIE AaHHble, NPeACTaBMNEHHbIe C MOMOLLbIO 3NEKTPOHHBIX UMK
3MNEeKTPOMarHUTHbIX CUrHArOoB.

Uudposas yactHaa nuHua (LIYJ1) Tun umdposoro nogknoueHns, MCnonb3ayoLmii YacTHbIe
BbI30BbI, @ TAKKE KaHan C NaMSATLIO 1 BOKMPOBKY 3aHATOrO KaHana Ans NoBbIleHNs 3deKTUBHOCTM
CBSI3N.

depepanbHaa komuccusa no cBasm (FCC) PernameHtupyeT HauroHarnbHbie 1
MeXayHapoaHble TpeboBaHMA K paano-, TENEBU3MOHHON, MPOBOAHON, CMYTHUKOBOW U KabernbHOoN
cBs3n Ha TeppuTopum 50 wtatoB u Okpyra Konymbusa B CLUA. Komucens Obina yTeepxxgeHa 3akoHOM
CLUA o cpegctBax cBssn B 1934 rogy u 0eNcTByEeT B Ka4eCTBE HE3ABMCUMOIO roCy4apCTBEHHOIO
areHTCTBa, KOTOpoe Haxoamtcs noa Hagsopom KoHrpecca CLUA. B 3agaum kommccum BXoguT
3(pPHEKTUBHO 1 CBOEBPEMEHHO pearMpoBaTh U PernaMeHTUpPoBaTb TEXHOMOIMYECKME N SKOHOMUYECKNE
BO3MOXHOCTW M HOBOBBELEHMSI.

YacToTa KonnuecTtso NomnHbIX LMKMNOB 3MeKTPOMarHMTHON BOMHbI 3@ (OUKCUPOBaHHbINA MPOMEXKYTOK
BpeMeHn (0ObIYHO 3a OOHY CEeKyHAY).

Bxoabi/Bbixoabl o6wero HazHavyeHUA (GPIO) KoxTakTbi ¢ nporpammmpyembiMm
PyHKUNAMMU.

UHTerpanbHasa cxema (IC) Brok B3aumocssizaHHbIX KOMNOHEHTOB Ha HEGOILLIOM
MoMynNpOBOAHNKOBOM YUMe, KOTOPLIN, Kak NMPaBIUIio, COCTOMT U3 KpeMHMsi. OfUH UMM MOXET COAepXKaTh
MUTIMOHBI MUKPOCKOMMNYECKUX KOMMOHEHTOB U BbINOSTHSATH MHOXECTBO (DyHKLMIA.

Kunorepu (k') OgHa Teicaua umknos B cekyHay. MicnonbayeTtcst B kayecTse eamHULbI U3MEpEeHMs
pagno4acToThl.
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Xunakokpuctannuueckumn gucnnen (XKK-gucnnen) aucnnen, ncnonbaytowmin Asa nucra
NONAPM3NPYIOLLLEro MaTepuana ¢ XWAKOKPUCTANNIMYECKUM PacTBOPOM MEXY HUMU. DNEKTPUHECKmil
TOK, MPOXOASALLMIA Yepes XUAKOCTb, CNoCcOBCTBYET BbIpAaBHUBAHUIO KPUCTAMNOB TakuM 06pa3oM, 4Tobbl
CBET He NPOXOAWI Yepes HUX.

CBeTtogunoaHbin nHaukatop (MHaukaums) snektpoHHbIn Npubop, KOTOPbIN 3nyyaeT ceeT
NPV NPOXOXOEHWUN Yepes Hero aneKTpuyecTsa.

Motorola Digital Communications (MDC) NateHToBaHHas curHanbHas cxema KOMMNaHu
Motorola Solutions gnst nepegaym gaHHbIX co ckopocTbio 1200 6uT B cekyHay. PaspaboTana ans
obecrneyeHnsi BbICOKOM HAOEXHOCTU ANsl Ha3eMHON MobunbHOM paanocessun. Lindpposoe wndposaHme
nosBonsieT nepegasaTh MO KaHamny 3HauyuTenbHO 6oMnbLwni 06 bEM AaHHBIX B CPAaBHEHNUM C
anbTepHaTMBHLIMU CUCTEMaMN TOHOBOIO KOAMpoBaHUA. HekoTopble nogaepxmsaemble pyHkuumn: N[,
PTT, aKCTpeHHbIN pexnM, onoBeLleHne O BbI30BE, AKCTPEHHbIM CUrHar OMoBELLEeHNS!, FOfI0COBOW
BbIOOpOYHbLIN BbI3oB (SelCall), npoBepka pagmMocTaHuumn, MOHUTOPWHT.

Merarepuy (MI'y) OanH MunnmnoH umnknos B cekyHAay. Micnonb3ayeTcs B kadecTBe eanHULbI
N3MepEeHUst paivoYacToThl.

MenmXUHroBas cuctTema OaHOCTOPOHHSAS CBA3b, YBEAOMMSIOWAA NONyYaTens 0 COOBLIEHNN.

MeyaTHas cxemHasn nnata (MMM) Metoa npoussoacTBa ¢ KpenEHNEM CXEMOTEXHUYECKNX
KOMMOHEHTOB K TOKOHEMPOBOASALLEN MyaTe ¢ MOMOLLbI MEAHbIX LUMH C OAHOI UM 06eunx CTOPOH,
KOTOPbIE 3aMEHSIIOT CTaHAAPTHYO MPOBOAKY.

NopaBneHne ToHanbHOro curHana YyactHom nuHUM (YJ1) MocrosiHHbIN TOHANBHLINA
CuUrHan, HaXO,EI,FILLI,I/II7ICF| 3a npegenamMmmy Ciyxosoro BOCNpUATUA, KOTOprVI nepenaeTca C Hecyu.l,el7|
4YacTOTOWN.

Kabenb ana nporpaMmmMunpoBaHUA Kabenb, nossonsiowmiit CPS Hanpamyto
B3aMMOAENCTBOBaTb C paaMocTaHumen ¢ nomowbio USB-nogknoyeHus.

MpueMHUK SnekTpoHHoe YCTPOIICTBO, yeunuBaroLLee paamocurHansl. lpuemHuk otaensert
ayavocurHan oT Hecylleln paauoBorHbl, yCUNMBAET ero U cHoBa npeoGpasyeT B UCXOOHbIe 3BYKOBbIE
BOJTHbI.

PeTpaHcnAToOp YaaneHHoe cpeacTso npuemonepeaaqy, cryxawee ans gansbHenwein nepeaaqm
MONyYeHHbIX CUrHaroB B LieNsaX yNy4lleHns ananasoHa 1 30Hbl oxXBaTta ceTh (KOHBEHLIMOHATbHbIN

pexum paboTbl).

PaguouacToTa (Pa.qMOCB'iISb) YacCTb ANEKTPOMArHUTHOIO CNeKTpa Mexay ayauoCUrHanom u
WK-nanyyeHnem (npubnuantensHo ot 10 kl'y go 10 Mwu).

FeHepaToOp Mepenasaemasi aneKTpPOMarHMTHast BOSHa.

CnekTpanbHasn YacToTHbIN AManasoH, B paMKax KOTOPOro U3fyyYeHne MMeeT onpeaeneHHble
XapaKTEePUCTUKN.

LlymonoaaBneHue OTknoueHre cxeM ayavo npu nosly4eHn ypoBHe curHana, He
COOTBETCTBYIOLLMX 3aaHHOMY 3Ha4yeHuto. C MOMOLLbIO LLYMOMNOAABEHMS HECYLLIEN MOXHO
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NpocnyLnBaTh akTUBHOCTb KaHarloB, KOTopasi NpeBbilaeT 3afaHHbIN YPOBEHb LLYMOMNOoLaBNeHns
pagnocTaHumn.

Tanmep Bbiknto4YeHUs (Tanmep BbIKIMIOYEHUA) Taiimep, orpaHnuNBatoLLMiA
NPOAOIKUTENTbHOCTbL Nnepeaayu.

ToHanbHasa YacTHaa nMHnA (TPL) HenpepbisHoe nogaeneHne ¢ ToHanNbHbIM KOAWPOBAHMEM,
cogepxawmm 29 kogos. OHO He coBMmecTumo ¢ LIYJT n aBnsieTcs obuwmm cpeam Bcex Npon3BoanTenen
pagnoobopynoBaHus.

lNMpuemonepeaaTUYmK MpremMHUK U NepeaaTyrK. YCTPOMCTBO, crnocobHoe nepeaasars 1
NPUHUMaTb aHaNoroBble Uiu LMPPOBbLIE CUrHATbI.

| Cokpalenme: XCVR

lNMepeaaTymnK SnekTpoHHOE YCTPOINCTBO, KOTOPOE (hOPMUPYET U YCUIIMBAET HECYLLWIA CUrHan
paguo4YacToThl, MOAYIIMPYET 3TOT CUrHan 1 nepedaeT ero B adup.

YnbTpaBbicokue YactoTbl (YBY) Tepmun ans o6osHaueHus yactoTHoro auanasoHa
paguosonH ot 300 go 3000 Ml no HopmaTuBaM MeXayHapOL4HOro COoH3a 3MEeKTPOCBA3M.

YHuBepcanbHas nocnepoBatenbHas WwWuHa (USB) crangapt eHewwHen wikbl,
noAaaepX1BatoLLni nepefady AaHHbIX Ha ckopoctu 12 Mout/c.
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