Quick Start Guide

Radio Test and Alignment Setup

Overview

This quick start guide provides an overview of the sequential steps on how to conduct Auto Testing and
Alignment of Motorola’s portable and mobile radios using the Anritsu S412E LMR Master, MA25211A Auto
Test and Alignment kit and MX281000A Auto Test and Alignment software. For complete documentation of

the features and test processes refer to the MX281000A User Guide PN:

Follow the procedure below to start radio testing and/or alignment:

10580-00498.

1. Install the MX281000A Auto Test and Alignment software on a Windows PC/laptop. Enable the license

key using either PC license file format or USB dongle license key.

2. Refer to Figure 1 to connect the MA25211A kit contents of portable radio setup. Refer to Figure 2 to

connect the kit contents of mobile radio setup.

Kit Contents:
1) 760-301-R MA25211A Foam-lined Case MA25211A

2) MA24103A Inline Power Sensor AUtO TeSt and Alignment Klt

3) MA25201A High Power Input Protection Module

4) MA25202A Ammeter Module Portable Radio Setup
5) 2000-2157-R 7-Port USB Hub and Power Adapter

6) 2000-2010-R USB-A/Micro-USB, Cable Assy (6 ft) (MA24103A Cable)

7) 3-2000-1498 USB Cable, Type-Ato Mini-B (10 ft)

8) 3-806-468 USB 3.0 USB Cable, Type-C to Micro-B (3.33 ft)

9) 3-806-469 USB Cable Type-A to Type-C (6.56 ft)

10) 3-806-470 Cable Assembly, N(m) to N(m) (right angle) (18 in) (Blue Cable)

11) 806-465-R Test Cable, N(m) (right angle) to N(m) (6.56 ft) (Silver Cable)

12) 806-466-R Test Cable, N(m) to N(m), (20 in) USB Hub and

13) 1091-474-R RF Adapter N(f) to N(f) Power Adapter (use with USB 2.0)

14) USB License Key (Optional)

15) Customer Supplied USB Cable

16) 2000-2168-R SAE Connector/Adapter to 4 mm Banana Plug
17) 2000-2169-R SAE Connector to 4 mm Banana Plug

18) 1030-328-R Low Pass Filter, DC-270 MHz, 50 Q

19) Customer Supplied Power Cable 7
20) Customer Supplied RF Adapter A\
21) 10580-00508 MA25211A QSG
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Figure-1. Portable Radio Setup
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Figure-2. Mobile Radio Setup

3. Ensure the power setting on the user-supplied power supply is 7.5 volts for testing the portable radios
and 1s 13.6 volts for testing mobile radios.

Using a battery eliminator is recommended with portable radios, especially when performing the

Note )
alignment process.

4. Open the MX281000A software. Click the APX Series button on the left to display the Motorola Radio
Test and Alignment screen.

5. Click LMR Master button on the Test Equipment Status toolbar to manually connect to the S412E. To
connect automatically, click Settings > Application Settings and check Automatically connect to LMR Master
on program start box. See Figure 3.

File Reports Settings Help Auto Test and Alignment

© LMR Master M © Ammeter @ Power Sensor @ Cable Loss: [Tue, 12112/23] I

Hardware Configuration Options Audio Notification Options O Play Sounds [Mute]
O Automatically connect to LMR Master on progam start Event Default Custom Custom File

() Automatically connect to Power Sensor of program start

Power Sensor Zeroing Warn: |_4.012] hours  Require: | 24.012] hours U =

Cable Loss Expiration Warn: 105 days Require:  7.0/%] days 1 =
& Ammeter & Power Sensor =

After Test complete: © No mode switch © Switch to Align Mode =
© DisconnectRadio O Stay Gonnected @ CableChange O O &

Reporting Options Screenshot Options

CSV Export Delimiter: @ Comma O Semicolor O Tab Screenshot Destination: @ Clipboard © DiskFile O Both

Report Footer Text [ Folder  |CaUsersiam-c1365\Pictures.

Report file
8 Promptfor Cus

Figure-3. Test Equipment Toolbar and MX281000A Program and Options Dialog
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6. Click the Power Sensor button on the Test Equipment status toolbar to manually connect to the
MA24103A Inline Power Sensor. To connect automatically, click Settings > Application Settings and check
Automatically connect to Power Sensor on program start box. See Figure 3.

Notice that the application will automatically start zeroing the power sensor in order to reduce zero offset and
noise impact caused by temperature changes and sensor drift, etc.

7. Ensure the ammeter is connected and the Ammeter button is green when testing mobile radios. The
ammeter is not required for testing portable radios and this step can be skipped.

8. Click the Cable Loss button. Select the Measure Cable Loss and follow the prompts in the dialog shown
in Figure 4 to complete the measurement.

Note that the cable loss measurements are time-stamped. Refer to the user guide for detailed information by
accessing Help > View Help (MX281000A User’s Guide).

~ MX281000A - Cable Loss Measurements %
g HUD

Cable Loss Measurements Complete

The cable assemblies are now calibrated for use in the
testing and alisnment of radios.

Restore the cables to the normal test setup as shown.
(Connect Sig Gen cable to the Signal Generator port).

The cable loss measurements may be saved to disk,
allowing you to recall when again using the same cable
assembly.

S412E LMR Master

P\ Portable Radi
ortable Radio

Reconnect

MA25201A Side Cable ' Reconnect
Siiver Cablie Save to Fie Back Next Cose

Figure-4. MX281000A - Cable Loss Measurements Dialog

9. Check if the LMR Master, Ammeter (applicable for mobile radios), Power Sensor and Cable Loss buttons
have turned green. Then click the Connect button under Radio Information section.

MA25211A QSG PN: 10580-00512 Rev. A QSG-3



10. Notice the Connect button is replaced by Disconnect button after establishing a successful connection to
the radio under test. See Figure 5.

r; MX281000A - Auto Testand Alignment

Reports  Settings  Help Motorola Radio Tuning

MOTOROLA File

@ LMR Master: 3412E (MWVNA) |w| & Ammeter @ Power Sensor. MA24103A @ Cable Loss: [Mon. 03/09/26]

Motorola Radio Test and Alignment APX7000

Test & Alignment Control

b Align & Test P Align Only
b Test & Align b TestOnly

L= . s Monday, 09 March 2026
& x Alignments Radio History Report Start Time: 14:4738

a O Reference Oscillator

a O Tx Power Characterization

@ (U PA Saturation Reference Radio Under Test

8 (O Tx Deviation Balance -
. Radio Model Serial Numher Host Version DSP Version CodePlug Version
@ Rx Alignments

B O Rx Fort £ Fter APX7000 || H97TGDIPWIAN 123ABC1234 R30.05.00 R30.05.00 RO1.10.05

@ Tx Performance Tests

B () Reference Oscilltor Test Fixture

a O Tx Output Power Test

Radio Information

al Number

Disconnect

Radio Test and Alignment History

= (MZ281000A - Test and Alignment Software [Version: 2025.6.2.2
B (U Phase 1 - Transmiter Test Pattem
I i et LMR Master (S4125) Serial £ 1046905 [Version 4 80
B Rx Performance Tests Power Sensor Serial #: 2327036 (Version: V1.0
a Q Phase 1 - Bit Eor Rate Cable Loss Date Monday, 09 March 2026 14:22:30
D) Rie-nE=is Cable Loss File Cable Loss - 03-09-2026

Figure-5. Disconnect Button and Test & Alignment Control Section

11. Select the desired option under Test & Alignment Control section. You can choose Align Only if only
alignment needs to be performed, or choose Align & Test if both alignment and test are required.
See Figure 5. Refer to the user guide for detailed information.

12. All the alignment methods are selected by default, unless one or more must be skipped. Uncheck a
specific method to skip it. See Figure 5.

Note that the list of alignment methods may not be the same for all radios.

13. Some radios operating in the UHF band may require a setup change for the Rx Front End Filter (FEF)
alignment. The MX281000A software will display Cable Changed Required dialog prompting you to
change the setup by connecting the radio directly to the S412E as shown in Figure 6. Refer to the user
guide for detailed information.

Cable Change Required

To continue the alignment, please move the cable as follows.

APX7000

MNomal configuration:
Radio under test to the MA24103A

Connection for APXE000/APX7000 Rx Front End Filter Alignment:
Radio under test to 5412E Signal Generator out.
(Removing cument cable at the Sig Gen out.)
For this alignment only, add a 300 MHz low pass filter,

S412E LMR Master

oBes o

8000
LT

»

\, Portable Radio
Connect 1 5
SiverCable 4 - Disconnect

And Low Pass Filter =~ Gilvar Cable Cancel
Here From Here

Figure-6. Cable Change Required Dialog - Connect Low Pass Filter

14. Connect a 1030-328-R Low Pass Filter to prevent unwanted signals from causing a misalignment during
Rx FEF alignment for testing only APX7000 radios.

QSG+4 PN: 10580-00512 Rev. A MA25211A QSG



15. After the Rx FEF alignment is completed, disconnect the Low Pass Filter and restore the cable

connections as shown in Figure 7.

Cable Change Required

APXT7000
Rx Alignment Connection

SA17E LMR Master

i Portatie st

Reconnect
MAZ5201A Side Cable

Remave Low Pass Filter
Reconnect
Silver Cable

Please retum the cable to its nomal corfiguration.

Nommal configuration:
Radio under test to the MA24103A, and
reconnecting the cable at Signal Generator out,
Remove the low pass filter.

Ok

Figure-7.

Cable Change Required Dialog - Disconnect Low Pass Filter

16. The Frequencies & Bands section at the bottom left displays the radio under test’s supported frequencies
and bands, keep in mind that they will vary based on the radio’s options. See Figure 8.

17. You can determine the progress of the test/alignment from the two bars at the top-right corner of the
display screen. The top bar indicates the progress of the current alignment method. The bottom bar
indicates the overall progress of the test and alignment. See Figure 8.

18. Notice that while the test/alignment is still in process, the Radio Align & Test Report is generated.
Typically the report includes details such as Radio Under Test, Test Fixture, Setup Check, Tx/Rx

Alignment, etc. See Figure 8.

File Repots Settings Help
e M e e ° — LU
— 11.00%
‘ : Motorola Radio Test and Alignment ~ APX8500 Cancel Alignment ladio Alignment - Refere
ot ot
> P Aliar ¢ [E Numbe 3 5P Version | Codeplug
o . Disconnect M37TSSSPWIAN
- » »
E MommenMotods =
etup Tes [ apxssoo | w37TSsePwiaN || ssicxvisos || R310000 | R310000 | R01.00.00 |
@
3 IMX281000A - Test and Alignment Software Version: 2025.6.2.2
© ILMR Master (S412E) [Serial #: 1046905 Version: 4.80
o [Power Sensor Serial # 2327036 WVersion: V1.0
U‘ |Cable Loss Date [Monday, 09 March 2026 1422:30
O
Q Cable Loss File Cable Loss - 03-09-2026
o
O e . -
. ITransmitter Alignment
O
(@] PA Bias 1 Alignment
4 Frequency Target Current Measured Current Initial SoftPot New SoftPot Change
‘u L 155.000 MHz 2295 2280 2222 2296 +74
®) 450.000 MHz 2075 2080 2166 2258 +92
o §17.000 MHz 2305 2315 22 2300 +78
PA Bias 3 Alignment
Frequency Target Current Measured Current Initial SoftPot New SoftPot Change
155.000 MHz 1505 1450 1943 2082 +139
450.000 MHz 1650 1640 2096 2217 +121
|:| 817.000 MHz 1715 1700 2154 2270 +116
Processing [00:00:18] .........

Figure-8. MX281000 Auto Test and Alignment Screen
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19. Use the Radio Align & Test Report to verify the target power vs. measured power, the BER percentage,
and the pass/fail status of the specific frequency in that band. The Pass status is indicated in green and
Fail status will be highlighted in yellow. See Figure 9.

Radio Tx/Rx Testing

Tx Power Output (High Power)

Frequency Cable Loz= Target Power Meaznre Power Statuz
136.025 MHz 033 dB 630 H.70W 623 W Pass
160125 MHz 035dB 630 HT0W 66 W Pass

03748 630 H.70W 67T W Pass

0.76 dB 265 H030W 265 W Pass

794.0125 MHz 0.71dB 265 H30W 265 W Pass

809.0125 MHz 0.75dB 330 HA0W EEI Pass

§51.0125 MH= 0.76 dB 330 H40W 3INwW Pass

8653873 MHz 080dB 330 H40W 331V Pasz
Tx Power Output (Low Power)

Frequency Cable Lozz Target Power Meazure Power Statuz
136.025 MH= 033dB 100 H20W 07w Pass
160125 MHz 033dB L00H20W [ Pasz
175,875 MH= 03748 100 H20W 057w Pass
773.9873 MHz 0.76 dB 100 H20W 100W Pazz
7340125 MHz 0.71dB 1L00020W LW Pasz
809.0125 MH= 073dB 100 H20W LOOW Pass
§51.0125 MH= 0.76 dB 100 H20W LW Pass
8653873 MHz 080dB 100 H20W 100W Pazz

Tx Pattern Tranzmizzion Test - P25 Phaze 2

Frequency Rx Power on S412E BER }[otlul[aql:iggﬁli'ideﬁt;r S??Dggl&?;g‘;n Statuz

136.025 MH= 0217 mW 51.63% 29.56% 3.086 kHz Fail
0.210 mW 48.26% 23.38% 3091 kH: Fail

173 0.189 mW 45.69% 27.48% 11kH= Fail
773.9873 MHz= 0.197 mW 5121% 24 63% Fail
794.0125 MHz 0.138 mW 230 21.01% Fail
8$09.0125 MHEz 0137 mW 16.03% 18.40% Fail
§31.0125 MHz 0.180 mW 30.23% 28.37% Fail
RAG RRTS MH= [ 186 w7 37 RRYA 29 4R% Fail

Figure-9.

Radio Align & Test Report
20. Go to the Reports menu and click Generate Service Report to generate service reports. See Figure 10.

In the Service Report Generator dialog, you can add the user-defined fields, specify the sort order, font and
start/end dates, etc. Refer to the user guide for detailed information.

n MX281000A - Service Report Generator

Begin date]| 9 9/2024 E~ End Date:| & 9/2024 [~ ‘

Automatic Fields
Report Type
[] Test Location

[ Radio Firmware Ver.

O Codeplug Version
[ user name
[ HostPC

Customer Input Fields

[ Push-To-Talk ID

oogogdno

Sort Order: @) Earliest First

File Types:
Test Reports

Create CSV

O Most Recent First

Font Size:

Delimiter:

O Alignment Reports

O Comma
@ Semicolor
O Tab

Create Report

Close

Figure-10.

MX281000A Service Report Generator Dialog
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21. To save or print the current report, go to the Reports menu and choose a corresponding option.

22, Click the Report Browser button to view reports saved on the computer. If necessary, click Report Path in
the upper-left corner of the screen to change the location where the reports are saved. Remember to click
the green Refresh icon to refresh the list and display the most current reports on the top, as shown in
Figure 11.

APX Series

MX281000A - Auto-Test and Alignment

Fie Reports Settings Help Report Viewer

© LMR Master: S412€ (P25.2) ][ @ Ammeter. 2000.2151R || Power Sensor: MA241034 || @ Cable Loss: Calbrated]

Repor Path: ||C:Users\am004235 Documerts HX281000A [ R

. . Friday, 23 August 2024

Toe Ve N St | 10d pv— Radio Align Report e e

Current Radio Process Time: 00:24:44

Tea  HSTIGDSPWIAN APKIOOD  23ARCIZ  OBZY/2024 3116 APXTODO-1ZIABCIZOATed 0092

[An T23ABC1234 06/23/2004 142211 00-12346C 1234 Agn 0002

Test TZABCIZI 022024111248 APXTIOLTZIABCTZH Test 0091

Test 12ABCI234  0M2/2026 110230 APXTOOD-Z3ABCTZ34-Test 0090 Radio Model ][ Serial Number | Host Version || DSP Version || CodePlug Version |

Test 123ABCT234  08/23/2024 105339 APXTO00-123ABCT234Test-0089 APX7000 || HOTTGD9PWIAN || 123ABCI1234 | R30.0500 | R3005.00 | R01.10.05 |

Teat TMCIZM  OZVZ2 04651 APKTOOD1ZIABCIZITed 0088

Tt BABCIZN 0823204104010 APXTOO0123ABCIZE4 Test 0087

Test 123ABC1234  08/22/2024 16:43:08 APX7000-123ABC1234-Test 0086 User Defined Fields

Teat TMBCIZM  OMZ2Z2024163622  APKTIOD1ZIABCIZITed O0E5 [ PushToTakd | Agency [ TestKit || Commemt |

Test TMBCI2M 0822024162546 APXTO00-123ABCT234 Test-0084 = = =

Tt TMGCTZ 0020 16T APXTO00ZARCTZTer 0083 [ 123-456 [ Swacwn | TR0 ] Ousie |

Tt TABCIZM  OMZ22024160007  APKIOOL1ZBABCIZITed 0082

Tt TZABCIZI 022024144221 APXTIOMIZIABCIZI Test 0081 “Test Fixta

Teat TMBCIZM 0222024143534 APKTOOD1ZIABCIZITed 0080 . -

Test 123ABCIZH  08/2/2024 140053 APXTO00-123ABC1234 Test-0079 [MX281000A - Test and Alignment Software Version: 2024.8.1.13

Testd Mign HS7TTGDSPWIAN APXTOO0  123ABC1Z4  08/22/2024 113629  APXTODD-23ABC1234-Test Aign 0015 [LMR Master (S412E) [Seriat 2 1336014 Version T4.71.5671

Tewd Mgy HOTIGORIWTAN AP0 1ZWCI2% QU220 12954 APXTIOO-12OCT2W Tea Ao 014 —— [Serai= 2327001 p———

Testd Hon HSTIGOPWIAN APKIOOD  123ARCIZI  OB22/2024112315  APXTODO-1ZIABCIZ3ATest Agn 0013

Testd Aign HOTIGDOPWIAN APXIO0  T2ABCIZM  OR/222024111622  APX7O00-123ABC1234Test-Aign012 [Cable Loss J[Fae NA [Date: N/A

Testd Hon HOTIGOPWIAN APKIOOD  123ARCIZI  OB22/2024 110915 APXTOOO-ZIABCIZ3ATest Agn 0011

Tt Mlgn HOTIGDSPWIAN APXTOOD  T2MBCIZN 0222004 11026 APXTODO-1ZBABCIZ3ATest 0010

Teddon HSTIGPWIAN APKIOOD  123ARCIZI  OB22/2024 105424 APXTODO-IZIABCIZNATect Agn 0009

Testd Hon HSTIGOPWIAN APKIOOD  123ARCIZI  0B21/2024 153621 APXTODO-1ZIABCIZ3ATest Aon 0008

Ted 8 Mgn HETTGOSWIAN  APCI0O  TZABCTZ  OWZVZORA 152631 APKIODTZGABCIZI Tk 0007 Setup Check

Tedd Hon HOTIGOPWIAN APKIOOD  123ARCIZ3  OB21/2024 142915 APXTODO-ZIABCIZSATest Agn 0006

TestdAign HOTIGDSPWIAN APXTOO0  123ABCTZ4  0B/21/2024 141400 APXTOD0-1Z3ABC1Z34 Test-Aign-0005 I Setup Test ]|

Teddign HSTIGD®WIAN APKTOOD  123ARCIZI  OB2V2024 140704 APXTODO-IZIABCIZIATect Agn 0004 I Frequency T Status ]

Tet  HSTIGOPWIAN APKIOOD  2MRCIZI 0821202413082 APXTOODIZIABCIZNTest0078 2

Te  HSTIGDSWIAN APCUD  TZMBCIZM  OU2VZ024TZ4SS5  APKIOODIZMBCIZNTea 077 [ 380025 Mz I Pass ]

Ted  HOTIGPWIAN APKIOOD 2RI OB2V2024 124518  APXTOOO-IZIABCIZNATest 0076

Tet  HOTIGOPWIAN APKIOOD  T2MBCIZI  OH192024 161313 APXTODO1ZIABCIZNTest 0075

TeadMign HSTIGDPWIAN  APKIO0D  123ARCIZI  OR/I9/2024 155747 APXTODO-IZIABC1Z0ATect Agn 0003 Transmitter Alignment

Testd Hon HOTIGOPWIAN APKIOOD  123ARCIZI  OB/19/2024 154833 APXTODO-ZIABCIZSATest Aon 0002

Tet  HOTIGDSPWIAN APXTON0  TZMBCIZN  OM/IS/Z026 14452 APXTUOO-1ZBABCIZMTea 07

Ted  HSTIGORWIAN APKIOOD 2RI OBI9/2024135510  APXTOO-1ZIABCIZNATed 0073 Reference Oscillator Alignment

Tet  HOTIGOPWIAN APKIOOD  I2MRCIZI  0M16202414293  APXTIODIZIABCIZNTest0072 [ Fremeny | Tuitial SoftPot NewSoftPot || Change || FreqError |

Ted  HOTIGORWIAN APKIOOD  T2ARCIZI  O/6/2024 142315 N

Tex  HOTCORWIAN APOIO  TZMBCIZO  OWISZNZS 41649 S9975MH: | 1132 | 1136 [ = I soms |

Tet  HOTIGDSPWIAN APXTON0  TZMBCIZN  OB/I6/2024 141031

Ted  HSTIGDPWIAN APKIOOD  T2ARCIZH  OR6/2024 113734 Tx Power Characterization Points

Tet  HOTIGOPWIAN APKIOOD  12ARCIZE 0162024113025 —— — -

Te  HSTIGOMWIAN APOU0  TZMBCIZM  OUTE/Z024095053 Frequency Cable | Target | Fimal | p | Low [ Initial || Fimal |

Test HSTIGDSPWIAN APXTO0D  123ABC1234  08/15/2024 170850 Loss Power Power Power || Softpot || Softpot
TZRBCT2  08/15/2004 165256 380.025 MHz 748 | 530w | 531w 13% | 170w 489 489 0
TMBCIZU  OB/15/2024 162734 2 g 7 2 v
123ABC1234  08/15/2024 16:21:07 APX7000-123ABC1234-Test- 390025 MHz 49d S30W S3W 19% 170W 496 496 0
TABCIZI  O/IS024161203  APXTIOIZIABCTZN Test A 0001 400.025 MHz 5248 | 530W | 531W 19% | 170w 512 519 -
TABCIZM  O/IVA2133052  APKTIODIZIABCIZITea 0061 11025 MHz & | 530w | 551w W N 540 T
TZMECIZH 0BV 132630 APKTIOL1ZRABCIZITen 0060 =

Test HS7TGDSPWIAN  APX7000 123ABC1234  08/13/2024 131558 APXT7000-123ABC1234-Test 0059 - 424.925 MHz 52dB 530W 530W 170W 3544 3560 <16 V|

iy sovmen  mserive o L sovmm e " cmeo T T 1 Thw o Y

Figure-11.

Report Browser Screen
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