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General

Information contained in this document is subject to change without notice. RTX A/S
makes no warranty of any kind regarding to this material, including, but not limited to,
the implied warranties of merchantability and fitness for a particular purpose.

RTX A/S shall not be liable for errors contained herein or for incidental or consequential
damages in connection with the furnishings, performance, or use of this material.

Warranty

This instrument is warranted against defects in material and workmanship for a period of
one year from date of shipment. During the warranty period, RTX A/S will at its option,
either repair or replace products, which prove to be defective. For warranty service or
repair, this product must be returned to a service facility designated by RTX A/S. The
Buyer shall prepay shipping charges to RTX A/S and RTX A/S shall pay shipping charges,
duties, and taxes for products returned to RTX A/S from another country.

RTX A/S warrants that its software and firmware designated by RTX A/S for use with an
instrument will execute its programming instructions when properly installed on that
instrument.

RTX A/S does not warrant that the operation of the instrument or firmware will be
uninterrupted or error-free.

Limitation of Warranty

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification
or misuse, operation outside of the environmental specifications for the product, or
improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED.

RTX A/S SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.
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General information

This document and the information contained herein, is property of RTX A/S, Denmark.
Unauthorized copying is not allowed. The information in this document is believed to be
correct at the time of writing. RTX A/S reserves the right at any time to change said
content, circuitry and specifications.

The general safety precautions, according to the RTX2254 User Manual, must be
observed during all phases of operation. RTX A/S assumes no liability for the user’s/
customer’s failure to comply with these requirements.

The purpose of the document is to provide guidance to users of the RTX2254 Bluetooth
RF Test. The User Manual describes general functions of the tester and describes the use
of the Windows® based interface, as well as interfacing with a production application
program.

For further information about programming of the RTX2254 Bluetooth RF tester, please
refer to the “"Quick Guide” document

Documentation Information

This User Manual contains essential items of information needed for general-purpose use
of the test equipment along with a detailed description for high throughput production
purposes.

In this document, you will find valuable information on how to unpack, install and
operate your RTX2254 Bluetooth RF tester using the supplied PC application or a test
program using the available programming API.

The User Manual provides programming guidance to users of the RTX2254 Bluetooth RF
tester who would like to write their own test programs.

Furthermore, you also find information on how to use the provided RTX2254 DLL file in a
sample application to show with a few examples on how to use the DLL function calls in
your source code are outlined.

However, please note that the examples and code fragments are included for
informational reasons only and should only be used as a guidance to ease test program
development. It is therefore strongly emphasized here that RTX A/S takes no
responsibility for debugging and verification of the actual test program developed by the
user/customer.
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Safety Information

General

The following general safety precautions must be observed during all phases of operation
and service of this instrument. Failure to comply with these precautions or with specific
warnings elsewhere in this manual violates safety standards of design, manufacture, and
intended use of the instrument. RTX A/S assumes no liability for the customer’s failure to
comply with these requirements.

DO NOT operate the product in an explosive atmosphere or in the pre-
sence of flammable gasses or fumes.

DO NOT use repaired fuses or short-circuited fuse holders: For
continued protection against fire, replace the line fuse(s) only with

fuse(s) of the same voltage and current rating and type.

DO NOT perform procedures involving cover or shield removal unless
you are qualified to do so - it is therefore strongly emphasized here
that operating personnel must not remove equipment covers or

shields. Procedures involving the removal of covers and shields are for
use by service-trained personnel at RTX A/S only.

Electrostatic Discharge

Electrostatic discharge (ESD) can damage electronic test equipment. Working with
electronic components or test equipment should always be performed at a static-safe
place.

High Voltage

Some power supplies can generate high voltage, which can damage any of the ports of
the unit.

To prevent damage to the RTX2254 Bluetooth RF tester please make sure that the device
is properly earthed. Connect the RF cable path before applying DC power to the test
device. Be careful when connecting RF connectors, i.e. avoid touching any unearthed
metal with the centre core.
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1 Introduction

The RTX2254 Bluetooth RF tester is a highly-optimized, automated test solution for
calibration and functional test in the production of wireless Bluetooth Low Energy (BLE)
devices. It supports Direct Test Mode (DTM) and optional Advertising Mode (ADV).

This User Manual will describe the different features and options which are available with
the RTX2254 Bluetooth RF tester stand-alone unit, the configuration and some test
scenarios using the RTX2254 application.

Please follow the instructions in the "RTX2254 Quick Installation Guide” on
how to install the RTX2254 software and setup your RTX2254 tester.

The RTX2254 application uses the available API, i.e. it can be integrated into other test
systems which can interface to Visual Studio C++4 API’'s (standard DLL and header files).

The RTX2254 and RTX2300 BLE bundle API is described in the “BtTstInterface_ V <version
number>.pdf” document.

LG PSS

2254 Bluetooth RF tester

RTX2254 with DUT on USB

Note that
RTX2254 is available as a single ported tester for one DUT (RTX no. 95101347) or as a
dual ported tester for two DUTs (RTX no. 95101348).

Advertising Mode is an option.
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2 Word and Abbreviation List

The following words and abbreviations are used in this document:

= 2-Wire
= ADV

= API

= BER

= BLE

= BT

= BTLE
= COM
= CW

= DLL

= Driver
= DTM

= DUT

= EAI

= ESD

= GND
= GUI

= HCI

= HW

= ID

= IRR

= ISM

= LL

= LQ

= MAC
= PC

= PDU

= PER

= Pop-Up
= PPM

= RF

= RS232
= RSS

= RSSI
= RTX2300
= RXx

= SIG

= SW

= TI

= TX

=  UART
= USB

Bluetooth SIG specified test protocol where only Tx, Rx and GND is
used and 16-bit commands and events
Advertising Mode, see the Bluetooth Low Energy (BLE) specification
for a description of BLE advertising

Application programming interface

Bit Error Rate

Bluetooth low energy

Bluetooth

Bluetooth low energy

Serial communication port referred to by a number
Continuous Waveform

Dynamic Link Library

SW that interfaces to a HW unit

Direct Test Mode, see the Bluetooth test specification
Device Under Test

Enterprise Application Integration
Electro-Static Discharge

Ground

Graphical User Interface

Host Controller Interface

Hardware

Identification

Inquiry response rate

Industrial Scientific and Medical

Link Layer

Link Quality

Media access control

Personal Computer

Protocol data unit

Packet Error Rate

A smaller frame shown in windows

Part Per Million

Radio frequency

Serial port with +-12V signaling

Received Signal Strength

Received signal strength indicator

Test system with shielding, fixture and test HW
Receive

Special interest group for BT

Software (Programs)

Texas Instruments — Chip manufacturer
Transmission

Serial port with logic level signaling (0-5V)
Universal Serial Bus
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3 Start the Application

After following the RTX2254 Quick Guide, you are now ready to start.

Make sure that the RTX2254 RF Bluetooth Tester is connected to your PC with the USB
cable and power is on.

You can start the "RTX2254 Bluetooth RF tester” application by pressing the Windows
start button and selecting:

“Start - All programs > RTX 2 RTX2254 Bluetooth RF tester > V<version
number> > RTX2254 Bluetooth RF tester - <version number>".

Or by clicking on the short cut on the desktop if the ‘Short cut’ option was enabled during
installation.

This description will use Direct Test Mode to show how to operate the RTX2254 Bluetooth

RF tester. Advertising Mode is very similar and will be described in section 13 How to
Setup Automated Testing - Advertising Mode.

Start-up screen:

Version 0216

RTXZZ04 Bluetooth RF Tester
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4 Tab Menu Overview

The RTX2254 Bluetooth RF tester application has the following tab menus with different
pages to setup and control the tester:

= [Main]

« [DUT]

» [Tester]

= [System]
= [Settings]

Different production tests which can be performed:

Frequency Offset measurement
Output Power measurement
Packet Error Test (PER)

Manual control of DUT part
Manual control of tester part
Information about the tester, e.g. firmware version

[Measure logs] Log for the tests performed under the [Main] page

System setup, e.g. tester and DUT interface

compensations

First startup with default settings:

[Configuration] System configuration of tester limits and DUT setup

RN DUT | Tester | Systemn Measure Logs Settings Configuration
£y PER Test - Packet P te 0 Interf:
est - Packet Parameters en Interface .
Measure Mode e DUT Port Selection Settings
No. of Packets Payload Length  Payload Type Gen. Power [dBm
oM Burst =] v :T iosd Tvp < (L out DUTO RF Select v Save
s00 =] 25 = ALTBITS_10101010  * -ar = DI
DUTO UART j Click "Save” to
store setup
Select RF Physical Channels Channel Mapping: Select
RF Channel 1 RF Channel 2 RF Channel 3 Fhy MHz
Ch. 0 (37) = 2402
0 184 394 Chot (0] =2404 DUT Info
= = = Ch. 19 (17) = 2440 . _
Gh 5 e 2 BT Address: 0x84DD20C503AA [ms]
Select Tests to Run
DUT Tx Tests DUT Rx Tests
DUT Frequency Offset PER - Packet Error Rate (DTM burst/ADV Mode Only)
RF Channel 1 RF Channel 2 RF Channel 3 RF Channel 1 RF Channel 2 RF Channel 3
Frequency Offset [Hz] Error Rate - Measured at Gen. Power [dBm]
- Hz - Hz - Hz - % - % - %
Frequency Offset [ppm] OK Count
- ppm - ppm - ppm - - -
DUT Tx Qutput Power Euer €3
- dBm - dBm -dBm - - -
"] Rx Sensitivity Test
Gen. Power Level [dBm] -41
-dBm -dBm -dBm
Test Result
Test Run
Test Status Test Limit B
est Limit Errors
Start Loop Test No. Current Channel Ch, Test Time [ms]
. Offset 0
Stop 1 :I 0 ch. Cable Loss  Test Completed o TimeOutErrors  Last 0.00| Total Test Time [s]
Test Delay [ms] 2402 | MHz 1.00 o PER o 0 Avg. 0.00 0.000
= | DUT packet interval configuration setting [ms] 1] Pkt Int. o
DUT: HCIOx84DD20C503AA @ Generator & Analyzer: @ Tester: @

Please note that:

The window can be resized or maximized depending on your screen resolution.

At startup, the application will be resized to the size selected when the application was

terminated.
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5 Main Tab

On the [Main] page, you can perform the different tests with the settings suited for your
DUT and your requirements:

* Frequency Offset Measurement Measures the channel frequency offset.
This can be done on burst or CW signals.

= Output Power Measurement Measures the DUT output power.

= Packet Error Test (PER) Performs a packet error rate test on the DUT.

,
e e v . =

DUT Tester System Measure Logs Settings Canfiguration

Setup

PER Test - Packet Parameters Open Interface i F
LT P DUT Port Selection Settings
No. of Packets Payload Length Payload Type Gen. Power [dBm]
oM Burst v BN DUTO RF Select | Save
s00 =] 25 = ALTBITS 10101010 < -a1 = e —
DUTO UART j Click "Save" to
store setup
Select RF Physical Channels Channel Mapping: Select
RF Channel 1 RF Channel 2 RF Channel 3 Phy LL ~ MHz
Ch. 0 (37) = 2402
0 19 sg=] Ch 1l (0) -2d04 DUT Info
Ch e s BT Address: 0x84DD20C503AA - [ms]

Ch. 39 (39) = 2480

Select Tests to Run

DUT Tx Tests \A DUT Rx Tests
/V DUT Fregquency Offset [¥] PER - Packet Error Rate (DTM burst/ADV Mode Only)
wll RF Channel 1 RF Channel 2 RF Channel 3 RF Channel 1 RF Channel 2 RF Channel 3
Frequency Offset [Hz] Error Rate - Measured at Gen. Power [dBm]
- Hz - Hz - Hz - % - % - %
Frequency Offset [ppm] OK Count
- ppm - ppm - ppm - - -

Error Count
/VJ DUT Tx Output Power or Coun

—1 - dBm -dBm - dBm - - -

[T Rx Sensitivity Test
Gen. Power Level [dBm] -41

- dBm -dBm - dBm
Test Result
Test Run
Test Status T
imit Errors
Start Loop Test No. Current Channel Ch. Test Time [ms]
: Offset 0
Stop 1 0 ch. Cable Loss  Test Completed — o| TimeOutErrors  Last 0.00| Total Test Time [s]
Test Delay [ms] 2402 | MHz 1.00 0 PER 0 0 Avg. 0.00 0.000
0 :I DUT packet interval configuration setting [ms] 1| Pkt Int 0
l A1) HCI DUT found ] [ DUT: HCI 0x84DD20C503AA @ Generator & Analyzer: @ Tester: Q]
J \ J

Info & error messages are shown here Interface status with DUT address
— all must be green
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The [Main] page is divided into the following sub sections:

= [Setup]

= [Select Tests to Run]
= [Start Result]

* [Test Run]

= [Test Status]

--- RTX2254 Bluetooth RF Tester (V02!

Setup of parameters to use in the test.
Set the parameters suited for your test and DUT
info. Click save.

Enable the test measurements to perform.
Check a test box to enable it.

The overall status of the last test run.
Start/pause/stop the test.

Status information for the test run.

P

DuT Tester System Measure Logs Settings Configuration
e PER Test - Packet P et 0 Interf:
- Pacl arameters en Interface i F
Measure Mode P DUT Port Selection Settings
No. of Packets Payload Length Payload Type Gen. Power [dBm]
oM Burst 7] puT DUTO RF Select =/ Save
500 =] 25 ALTBITS_10101010 v | -a1 = oI
DUTO UART ﬂ Click "Save" to
store setup
Select RF Physical Channels Channel Mapping: Select
RF Channel 1 RF Channel 2 RF Channel 3 Phy LL ~ MHz
) o Ch. 0 (37) = 2402
0 il 19 :I 39 i‘ Ch. 1 (D) = 2404 DUT Info
= - = Ch. 19 (17) = 2440 . _
Fa o (6=t BT Address: 0x84DD20C503AA [ms]
ect Tests to Run
DUT Tx Tests DUT Rx Tests
DUT Frequency Offset [7] PER - Packet Error Rate (DTM burst/ADV Mode Only)
RF Channel 1 RF Channel 2 RF Channel 3 RF Channel 1 RF Channel 2 RF Channel 3
Frequency Offset [Hz] Error Rate - Measured at Gen. Power [dBm]
- Hz - Hz - Hz - % - % - %
Frequency Offset [ppm] OK Count
- Ppm - pPpm - Ppm - - -
[¥] DUT Tx Output Power Error Count
- dBm -dBm - dBm - - -
["] Rx Sensitivity Test
Gen. Power Level [dBm] -41
k - dBm -dBm - dBy
(Tﬁt Result )
\. J/
/rest Run \
Test Status e —
imit Errors
Start lrp et s Current Channel Ch. Test Time [ms]
— Offset 0
Stop 1 j 0ch Cable Loss  Test Completed Time Out Errors  Last 0.00 | Total Test Time [s]
- Tx Pwr 0
Test Delay [ms] 2402 |MHz 1.00 0 PER 0 0 Avg. 0.00 0.000
0 :I DUT packet interval configuration setting [ms] 1 Pkt Int 0

4

o

HCI DUT found

m DUT: HCI 0x84DD20CS503AA Q@ Generator & Analyzer: @ Tester: @

Please note that:

Window is resized to the previ

connected and with default te

ious stored setting and the RTX2254 tester and DUT are
st parameters.
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5.1 Setup

On the [Main] page, you can setup the following parameters to use during the test:

Setup

PER Test - Packet P £ 0 Interf: i A
Measure Mode es acket Parameters pen Interface DUT Port Selection Settings
Mo. of Packets Payload Length Payload Type Gen. Power [dBm]
DTH Burst <] B = 2 DUTO RF Select v/ Save
s00 = 25 = ALTBITS_10101010 ¥ -a1 R ——
ese DuTO USB j Click "save" to
store setup
Select RF Physical Channels Channel Mapping: Select
RF Channel 1 RF Channel 2 RF Channel 3 Phy LL ~ MHz
Ch. 0 (37) = 2402
0= 18 = =] Ch 1 (0) -2404 DUT Info
= = = Ch. 19 (17) = 2440 - -
Ch. 33 (38) = 2480 BT Address: 0x84DD20C503AA [ms]
Overview:
= [Measure Mode] Select signal type to use: [DTM Burst] or

[DTM CW] (Continuous Wave).
Default is [DTM Burst].

= [PER Test — Packet Parameters] The parameters to use when running the PER
test. See more details below.

= [Select RF Physical Channels] Enable up to 3 channels (RF1, RF2 and RF3).
Select the channels to use for testing.

= [Open Interface] Check [DUT] box to open the DUT interface.
If checked it will automatically open on next
startup.

= [DUT Port Selection] Select the RF port and communication port to

use with the DUT.
= [Settings] Click [Save] button to store the settings.
= [DUT Info] The Bluetooth address of the DUT.
Please note that:
You must click [Save] to store the system settings before selecting another tab page. If

you leave the [Main] page without saving the settings, the last stored settings will be
restored when selecting to the [Main] page again.
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5.1.1 Measure Mode

Select signal type to use [DTM Burst] or [DTM CW] (Continuous Wave).

Please note that:
CW is chip vendor/customer specific and must be implemented by customer in the DUT
API.

5.1.2 PER Test - Packet Parameters

The following BLE packets parameters are supported by the RTX2254 Bluetooth RF
tester:

5.1.2.1 Number of Packets

[No. of Packets], the enter number of packets to send. Valid range between 100-
65535.

5.1.2.2 Payload Length

[Payload Length], enter the number of bytes to send as payload in each packet. Valid
range between 0-37.

5.1.2.3 Payload Type

[Payload Type], select one of the following BLE payload/packet types, defined by
Bluetooth SIG, to use.

Direct Test Mode:

HCI Protocol:

0x00 Pseudo-Random bit sequence 9 (PRBS9)
0x01 Pattern of alternating bits '11110000'
0x02 Pattern of alternating bits '10101010'
0x03 Pseudo-Random bit sequence 15

0x04 Pattern of All '1' bits

0x05 Pattern of All '0' bits

0x06 Pattern of alternating bits '00001111'
0x07 Pattern of alternating bits '0101'

2-Wire Protocol:

0x00 Pseudo-Random bit sequence 9 (PRBS9)
0x01 Pattern of alternating bits '11110000'
0x02 Pattern of alternating bits '10101010'
0x03 Vendor Specific

Advertising Mode:

0x00 NO_SCAN_RESPONSE
0x01 SCAN_RESPONSE

Refer to section 13.2 DUT Test Setup for more details.
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5.1.2.4 Gen. Power [dBm]

[Gen. Power [dBm]], the generator power level used by the RTX2254 tester when
transmitting the packets. Valid range between -40 to -100 dBm.

Please note that:

The generator power level range is compensated with the specified cable loss. However,
it cannot go above -40 dBm, e.g. -40 dBm and cable loss = 1 dBm should give -39 dBm.
This is not possible, and tester shows -41 dBm. In example, generator set to -50 dBm
and cable loss = 1 dBm. Internally generator power is -49 dBm to give -50 dBm to the
DUT.

5.1.3 Select RF Physical Channels

[Select RF Physical Channels], select the RF channel to use with test loop 1, 2 and 3,
e.g. 0, 19 and 39.

Check the [RF Channel x] box to enable it in the test loop.

For Direct Test Mode, the below 40 RF channels are supported. For Advertising Mode, the
channels are locked to channels 0, 12 and 39:

RF Frequency RF Frequency
Channel Channel
0 2402 MHz 20 2442 MHz
1 2404 MHz 21 2444 MHz
2 2406 MHz 22 2446 MHz
3 2408 MHz 23 2448 MHz
4 2410 MHz 24 2450 MHz
5 2412 MHz 25 2452 MHz
6 2414 MHz 26 2454 MHz
7 2416 MHz 27 2456 MHz
8 2418 MHz 28 2458 MHz
9 2420 MHz 29 2460 MHz
10 2422 MHz 30 2462 MHz
11 2424 MHz 31 2464 MHz
12 2426 MHz 32 2466 MHz
13 2428 MHz 33 2468 MHz
14 2430 MHz 34 2470 MHz
15 2432 MHz 35 2472 MHz
16 2434 MHz 36 2474 MHz
17 2436 MHz 37 2476 MHz
18 2438 MHz 38 2478 MHz
19 2440 MHz 39 2480 MHz

Please note that:
The channel number refers to the physical frequency and not the link layer (LL) channel.
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5.1.4 Open Interface

[Open Interface], check [DUT] box to open the DUT interface if not already opened
manually. If checked and saved, the DUT interface will be automatically opened when
you go to the [Main] page. It can also be used to temporarily close the DUT interface by
removed in the check in the [DUT] box.

Click [Reset DUT] to send a reset command to the DUT.

5.1.5 DUT Port Selection

Select the RF port and communication port to use with the DUT. DUT Port Selection

|DUTO RF Select |

Select the RF port to use: Select |

= [DUTO RF Select]
= [DUT1 RF Select] (Dual port only)

5.1.5.2 Interface Select

Select the communication port to use:

[DUTO UART]

= [DUT1 UART] (Dual port version only)
= [DUTO USB]
= [DUT1 USB] (Dual port version only)

Click [Select], when you have selected the RF port and communication port to use.

Please note that:
RTX2254 is available as a single ported tester for one DUT (RTX no. 95101347) or as a
dual ported tester for two DUTs (RTX no. 95101348).

The [Interface Select] field is not available for Advertising Mode.

5.1.6 Settings

Click [Save] button to store the settings entered.
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5.1.7 Select Tests to Run

[Select Tests to Run], enable the test measurements to perform:

1) DUT Frequency Offset Measures the frequency offset on selected
channels.
2) DUT Tx Output Power Measures the Tx output power on selected
channels.
3) PER - Packet Error Rate Performs a packet error rate test on selected
channels.
Rx Sensitivity Test A sub test to run together with the PER test.

The tester will automatically adjust the
generator power to find the DUT’s Rx sensitivity
level for the packet error rate level specified.

Check the test box to enable it in the test run.

Select Tests to Run

DUT Tx Tests DUT Rx Tests
DUT Frequency Offset PER - Packet Error Rate (DTM burst/ADV Mode Only)
RF Channel 1 RF Channel 2 RF Channel 3 RF Channel 1 RF Channel 2 RF Channel 3
Frequency Offset [Hz] Error Rate - Measured at Gen. Power [dBm]
- Hz - Hz - Hz - % - % - %
Frequency Offset [ppm] QK Count
- ppm - ppm - ppm - - -

Error Count
DUT Tx Output Power

/ -dBm -dBm -dBm - - -

[] Rx Sensitivity Test

/Gan. Fower Level [dBm] -41
- dBm - dBm - dBm

Please note that:
Refer to section 15 How to Run a Rx Sensitivity Test for more details on how to setup
and run a Rx Sensitivity test.

5.1.8 Test Result

[Test Result], shows the overall result from the test run.

Test Result

Start test
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5.1.9 Test Run

Here you can specify how many test loops you want to run and if a delay is required
between the test loops.

Step 1 » Step 2 » Step 3

Test Run Test Run Test Run
Start Loop Test No. Running Loop Test No. Continue Loop Test Mo.
Stop ! I‘ Pause ! ZI Stop 1 II
Test Delay (ms) Test Delay (ms) Test Delay (ms)
0+ 0= 0=

5.1.9.1 Start / Pause / Stop

Step 1:
= [Start] Click [Start] to start the test.
= [Stop] No function - no test is running.
Step 2:
* [Running] No function - test is already running.
= [Pause] Click [Pause] to temporary pause the
running test.
Step 3:
= [Continue] Click [Continue] to continue a paused test.
= [Stop] Click [Stop] to stop the test.

5.1.9.2 Loop Test Numbers

[Loop Test No.], enter how many test loops to run on DUT.

5.1.9.3 Test Delay

Set [Test Delay] to add a short delay between each channel test. Delay is in ms.
Valid range is 0 to 30.000 ms.

Remember to setup the DUT testing requirements (limits). Refer to chapter 11
Configuration.
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5.1.10 Test Status

The [Test Status] sub section is updated during the test run:

Test Status L.
Test Limit Errors

Current Channel Ch. Test Time [ms]
Offset 0
0 ch, Cable Loss  Test Completed S — 0 Time Out Errors Last 0.00 Total Test Time [=]
2402 |MHz 1.00 0 PER 0 0 Avg. 0.00 0.000
DUT packet interval configuration setting [ms] 1| Pkt Int. 0

5.1.10.1 Current Channel

[Current Channel], shows the current channel tested as the physical channel number
and the frequency in MHz.

5.1.10.2 Cable Loss

[Cable Loss], shows the current added cable loss. Refer to chapter 11 Configuration.

5.1.10.3 Test Completed

[Test Completed], shows the number of test loops completed including any faulty test
loops.

5.1.10.4 Test Limit Errors

[Test Limit Errors], shows the number of test results outside the test limits set by
user. Refer to chapter 11 Configuration.

Status error count for:

= [Offset] DUT Frequency Offset

= [Tx Pwr] DUT Tx Output Power

= [PER] Packet Error Rate

= [Pkt. Int.] Packet Interval (only used in Advertising Mode)

5.1.10.5 Time Out Errors

[Time Out Errors], shows the humber of test loops which failed due to time out in the
communication to tester or DUT.

5.1.10.6 Channel Test Time

[Ch. Test Time], the test time for one RF Channel:
= [Last] Time for last finished channel test
= [Avg.] The average channel test time for all completed test loops.
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5.1.10.7 Total Test Time

[Total Test Time], the total time running the specified test loops.

This include any user added [Test Delay] time.
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6 DUT Tab

On the [DUT] page, you can control the DUT manually. This page in conjunction with the
[Tester] page allow you to run manual tests. The [DUT] tab is not available for

Advertising Mode.

This means that you can start a DUT test in Tx or Rx burst mode, e.g. if you start a DUT
Tx burst test, you must first start a Rx burst test on the [Tester] page.

Overview:
= [DUT RF Setup] Setup the test to perform.
= [DUT Port Selection] Select the RF port and communication port to
use with the DUT.
= [DUT Status] The state of the DUT and reset RF mode

and reset DUT options.

-+ RTX2254 Bluetooth RF Tester (V0211] EE

-
Main Tester Swystem Measure Logs Settings Configuration ]
DUT Status: Stopped
Channel Payload Length  Payload Type Reset RF Mode || Reset DUT
= 25 ALTBITS_10101010 | DUT Part Selectian )
DUTO RF Select j
Channel Received Packets DUTO USB |
0 0 Select
3 DI
m DUT: HCI 0x84DD20CS03AA @ Generator & Analyzer: ‘@ Tester: @
= — ———

Please note that:
The DUT port selection is also available on the [Main] page.
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6.1 DUT RF Setup

In this sub section, you can setup a DUT transmission (Tx) or receive (Rx) test to
perform in burst mode.

6.1.1 Tx - Mode

Use the [Tx — Mode] sub section to perform a transmit test.
Click [Start] to start the test.
Click [Stop] to stop the test again.

Please note that:
The DUT Tx power used is the default by chip vendor. Use a vendor specific HCI
command to set the Tx power as required. This can be done from vendor/third party tool.

The number of packets to send from DUT is not supported in Bluetooth DTM radio test.

6.1.1.1 Channel

[Channel], enter the physical RF channel to use in the test. Valid range 0-39. Refer to
section 5.1.3 Select RF Physical Channels for more details.

6.1.1.2 Payload Length

[Payload Length], enter the number of bytes to send as payload in each packet. Valid
range between 0-37.

6.1.1.3 Payload Type

[Payload Type], select one of the following BLE payload/packet types, defined by
Bluetooth SIG, to use.

Direct Test Mode:

HCI Protocol:

0x00 Pseudo-Random bit sequence 9 (PRBS9)
0x01 Pattern of alternating bits '11110000'
0x02 Pattern of alternating bits '10101010'
0x03 Pseudo-Random bit sequence 15

0x04 Pattern of All '1' bits

0x05 Pattern of All '0' bits

0x06 Pattern of alternating bits '00001111'
0x07 Pattern of alternating bits '0101'

2-Wire Protocol:

0x00 Pseudo-Random bit sequence 9 (PRBS9)
0x01 Pattern of alternating bits '11110000'
0x02 Pattern of alternating bits '10101010'
0x03 Vendor Specific
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6.1.2 Rx - Mode

Use the [Rx — Mode] sub section to perform a receive test.
Click [Start] to start the test.

Click [Stop] to stop the test again.

6.1.2.1 Channel

[Channel], select the physical RF channel to use in the test. Valid range 0-39. Refer to
section 5.1.3 Select RF Physical Channels for more details.

6.1.2.2 Received Packets

[Received Packets], will be updated with the number of packets received when [Stop]
is pressed.
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6.2 DUT Port Selection

DUT Port Selection
Select the RF port and communication port to use with the DUT.

|DUTO RF Select |

6.2.1.1 RF Select |DUTO UART |

Select

Select the RF port to use:

= [DUTO RF Select]
= [DUT1 RF Select] (Dual port only)

6.2.1.2 Interface Select

Select the communication port to use:

= [DUTO UART]

= [DUT1 UART] (Dual port only)
= [DUTO USB]

= [DUT1 USB] (Dual port only)

Click [Select], when you have selected the RF port and communication port to use.

Please note that:

The [DUT Port Selection] settings are not stored and will be set to the settings stored
under the [Main] page if RTX2254 application is restarted. If the [DUT Port Selection]
is changed on the [DUT] page, you must click [Select] on the [Main] page to set the
DUT settings again.

RTX2254 is available as a single ported tester for one DUT (RTX no. 95101347) or as a
dual ported tester for two DUTs (RTX no. 95101348).

6.3 DUT Status

In the [DUT Status], the current state of the DUT is DUT Status: Tx Burst mode
shown, i.e. which function has been selected. |Reset RF Mode | | Reset DUT

6.3.1 Reset RF Mode

Click [Reset RF Mode] to reset the application internal mode. The DUT is not reset.

This can be used if the DUT is power cycled and you want to restart the test.

6.3.2 Reset DUT

Click [Reset DUT] sends a reset command to the DUT to reset its internal state.

If this is not possible, power cycle the DUT.
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6.4 Start Tx Burst Mode

In [Tx = Mode] sub section, click [Start] to let the DUT start transmission of burst on
the specified RF channel (Ch 0 = 2402 MHz) using the specified payload length and type.

The [DUT Status] is changed to “Tx Burst mode”.

Please note that:
“Rx - Mode” must first be started in [Tester] page.

The DUT is in Tx burst mode. Click [Stop] to stop the Tx burst mode.

-~ RT¥2254 Bluetooth RF Tester (V0211 [ o et S
| Main __ Tester | System | Measure Logs | Settings | Configuration r
DUT RF Setup
= [DUT Status: Tx Burst mode ]
Start Channel Payload Length Payload Type Reset RF Mode Reset DUT
Stop 0 :‘ 25 :I ALTBITS_10101010 j DUT Port Selection
Rx - Mode DUTO RF Select =
Start Channel Received Packets DUTO USB j
Stop o i‘ o Select
'm
¥
TX sending burst packets... m DUT: HCI 0x84DD20C503AA @ Generator & Analyzer: @ Tester: @
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6.5 Start Rx Burst Mode

In [Rx = Mode] sub section, click [Start] to let the DUT start receiving burst packets on
the specified RF channel (Ch 0 = 2402 MHz).

The [DUT Status] is changed to “"Rx Burst mode”.

“Tx - Mode” is started on [Tester] page.

- RTX2254 Bluetooth RF Tester (V0211) F=rE

-

Main Tester Swystem Measure Logs Settings Configuration

DUT RF Setup
e [ DUT Status: Rx Burst mode ]
e Channel Payload Length  Payload Type L= || m==iir
Stop 0 Z‘ 25 II ALTBITS_10101010 j DUT Port Selection
Rx - Mode DUTO RF Select j
Start Channel Received Packets DUTO USB |
Stop 0 0 Select

‘ of

RX burst mode... m DUT: HCI0x84DD20C503AA @ Generator & Analyzer: @ Tester: @
— —
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Click the [Stop] button in the [Rx — Mode] sub section when the tester has completed
sending the number of requested packets.

The [Received packets] is updated with the number of packets received by the DUT.

-+ RTX2254 Bluetooth RF Tester (V0211] EE
-
Main Tester Swystem Measure Logs Settings Configuration
DUT RF Setup
- DUT Status: Stopped
fr— Channel Payload Length  Payload Type Resctmrit | E=sctn Uy
Stop 0 Z‘ 25 :I ALTBITS_10101010 j DUT Port Selection

DUTO RF Select 7|

Rx - Mode
Channel Received Packets DUTO USB |

- D j‘ @ =

b

m DUT: HCI0x84DD20C503AA @ Generator & Analyzer: @ Tester: @

4

RX burst mode stopped

Please note that:
The [Received packets] has a maximum depending on the used protocol:

= HCI 65535 packets (wraps around every 40959 ms / ~41 seconds)
= 2-Wire 32767 packets (wraps around every 20479 ms / ~20.5 seconds)
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7 Tester Tab

On the [Tester] page, you can control the tester manually. This page in conjunction with
the [DUT] page allow you to run manual tests.

This means that you can start DUT test in Tx or Rx burst mode, e.qg. if you start a DUT Tx
burst test, you must start a Rx burst test on the [Tester] page. The [Tx - Mode] and
[Tester Setup - Continuous Wave (CW)] sections are not available for Advertising
Mode.

Overview:

[Tester Setup — Burst Mode] Setup the Tx/Rx test to perform in burst mode.

[Tester Setup - Continuous Wave] Setup the Tx/Rx test to perform in
continuous wave mode.

* [Tester RF Input Power] Measure the power from the DUT.
» [Tester Analyzer Mode] Measure the DUT frequency offset.
= [Tester Status] The state of the Tester and reset RF mode
and reset Tester, reset Analyzer and Generator
options.
Main ouT Swystem Measure Logs Settings Configuration I
Tester Setup - Burst Mode
Packet Error Rate Tester Status: Stopped
=i No. of Packets Reset RF Mode Reset Tester
Set "No of packets” = 0 for continuous transmission
1500 = Reset Ana+Gen
e Channel Gen. Power [dBm] Payload Length  Payload Type
a B . Packets Sent
0=} -a0 25 ALTBITS 10101010~
Stop
Rx - Mode
e Channel Received Packets
Stop o :‘ o
Tester Setup - Continous Wave (CW)
Tx - Continuous Wave Tx - Set Attenuation Rx - Continuous Wave
Start Channel Attenuation [dB] Start Channel
- Set = s
Stop 0o 0 Stop 03
Tester RF Input Power Tester Analyzer Mode
Input level [dBm] RX - Frequency Offset
o Get Last Offset [Hz]
0
[ Monitor Reset
RX Made must be active [0 monitor
RX¥ Mode must be active i
m DUT: HCI 0x84DD20CS03AA @ Generator & Analyzer: ‘@ Tester: @
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7.1 Tester Setup - Burst Mode

In this sub section, you can setup a transmission (Tx) or receive (Rx) test to perform in

burst mode.

<+ RTX2254 Bluetooth RF Tester (V0211 EE

Stop o :‘
N

i J

Tester Setup - Continous Wave (CW)
Tx - Continuous Wave

Start Channel

Stop o :I

Tester RF Input Power
Input level [dBm]
Read &3
[] Monitor Hesi

Moniter
RX Mode must be active O

Tx - Set Attenuation Rx - Continuous Wave

Attenuation [dB] Start Channel

Set : .
o :‘ Stop o j

Tester Analyzer Mode
RX - Frequency Offset

Last Offset [Hz]
0

RX Mode must be active

Main ouT Tester System Measure Logs Settings Configuration
ester Setup - Burst Mode
Packet Error Rate Tester Status: Stopped
Tx - Made NI Reset RF Mode | Reset Tester
Set "No of packets” = 0 for continuous transmission
1500 =] Reset Ana+Gen
Start Channel Gen. Power [dBm] Payload Length  Payload Type
= . . Packets Sent
0 -0 = 25 = ALTBITS_10101010  ~|
Stop
Rx - Mode
[ Channel Received Packets

b

m DUT: HCI 0x84DD20C503AA @ Generator & Analyzer: Q Tester: @

7.1.1 Tx - Mode

Use the [Tx = Mode] sub section to perform a transmit test.

Click [Start] to start the transmit test.

Click [Stop] to stop the transmit test again.

Please note that:
The [Tx - Mode] section is

7.1.1.1 Channel

not available for Advertising Mode.

[Current Channel], select the RF channel to use in the test. Valid range 0-39. Refer to
section 5.1.3 Select RF Physical Channels for more details.
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7.1.1.2 Gen. Power [dBm]

[Gen. Power [dBm]], enter generator power level to use in the test. Valid range -40 to
-100 dBm.

Please note that:
The generator power level is not compensated for cable loss.

7.1.1.3 Payload Length

[Payload Length], enter the number of bytes to send as payload in each packet. Valid
range between 0-37.

7.1.1.4 Payload Type

[Payload Type], select one of the following BLE payload/packet types, defined by
Bluetooth SIG, to use.

Direct Test Mode:

HCI Protocol:

0x00 Pseudo-Random bit sequence 9 (PRBS9)
0x01 Pattern of alternating bits '11110000'
0x02 Pattern of alternating bits '10101010'
0x03 Pseudo-Random bit sequence 15

0x04 Pattern of All '1' bits

0x05 Pattern of All '0' bits

0x06 Pattern of alternating bits '00001111'
0x07 Pattern of alternating bits '0101"

2-Wire Protocol:

0x00 Pseudo-Random bit sequence 9 (PRBS9)
0x01 Pattern of alternating bits '11110000'
0x02 Pattern of alternating bits '10101010'
0x03 Vendor Specific

7.1.1.5 Number of Packets

[No. of Packets], enter the number of packets to send to DUT.

Enter ‘0’ to start a continuous transmission. Click [Stop] to stop the transmission.

7.1.1.6 Packets Sent

[Packets Sent], the humber of packets that were send to the DUT.
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7.1.2 Rx - Mode

Use the [Rx — Mode] sub section to perform a receive test.
Click [Start] to start the receive test.

Click [Stop] to stop the received test again.

7.1.2.1 Channel

[Channel], select the physical RF channel to use in the test. Valid range 0-39.

Please note that:

For Direct Test Mode all 40 RF channels are supported. For Advertising Mode only
channels 0, 12 and 39 should be used. Refer to section 5.1.3 Select RF Physical Channels
for more details.

7.1.2.2 Received Packets

[Received Packets], will be updated with the number of packets received when [Stop]
is pressed.
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7.2 Tester Setup - Continuous Wave

In this section, you can setup a transmission (Tx) or receive (Rx) test to perform in CW
mode.

Please note that:

The [Tester Setup - Continuous Wave (CW)] section is not available for Advertising
Mode.

--- RTX2254 Bluetooth RF Tester(VUle_
-
Main || DUT System Measure Logs Settings Configuration
Tester Setup - Burst Mode
Packet Error Rate Tester Status: Stopped
=i No. of Packets Reset RF Mode || Reset Tester
Set "No of packets" = 0 for continuous transmission
1500 =] Reset Ana+Gen
Start Channel Gen. Power [dBm] Payload Length Payload Type
- - < Packets Sent
0=l -a0 = 25 = ALTBITS_10101010 v
Stop
Rx - Mode
Start Channel Received Packets
Stop o I‘ o
Tester Setup - Continous Wave (CW)
Tx - Continuous Wave Tx - Set Attenuation Rx - Continuous Wave
Start Channel Attenuation [dB] Start Channel
. Set . B
Stop o 0 Stop 0=
Tester RF Input Power Tester Analyzer Mode
Input level [dBm] RX - Frequency Offset
Last Offset [Hz]
Read E=
. o
|| Manitor Reset
[C] Monit
RX Mode must be active IPIl¥onoy
RX Mode must be active
Cm
Info m DUT: HCI 0x84DD20C503AA @ Generator & Analyzer: @ Tester: @

7.2.1 Tx - Mode

Use the [Tx — Mode] sub section to perform a transmit test.
Click [Start] to start the transmit test.

Click [Stop] to stop the transmit test again.

7.2.1.1 Channel

[Channel], select the physical RF channel to use in the test. Valid range 0-39. Refer to
section 5.1.3 Select RF Physical Channels for more details.
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7.2.1.2 Tx - Set Attenuation

[Tx — Set Attenuation], to set the generator power level send to the DUT.
The attenuator is in one dB steps. Valid range 0 to 93.

0 dB corresponds to -40 dBm generator output power.

60 dB corresponds to —100 dBm generator output power.

Please note that:

Values above 60, equivalent to -100 dBm, are not practically possible and outside
specification.
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7.3 Tester RF Input Power

In this section, you can measure the RF power on the input. A ‘RX Mode’, burst or CW
must be active to perform this test.

- RTX2254 Bluetooth RF Tester (V0211 (e o e

4

| Main Il out __ System |

Measure Logs | Settings | Configuration

Tester Setup - Burst Mode
Packet Error Rate

Tx - Mode
Start Channel
0=
Stop :‘
Rx - Mode
Start Channel

Stop o i‘

Set "No of packets" = 0 for continuous transmission

Gen. Power [dBm]

-a0 =

Payload Length

25

Payload Type

ALTBITS_10101010 j

Received Packets

0

Tester Setup - Continous Wave (CW)

Tx - Continuous Wave

Start Channel

Stop o :I

Tester RF Input Power
Input level [dBm]

Read

D Manitar!

RX Mode must be active

Tx - Set Attenuation

Attenuation [dB]

Set Di‘

Start

Stop

Tester Analyzer Mode
RX - Frequency Offset
— Last Offset [Hz]

o
Reset

|1 monitor

RX Mode must be active

No. of Packets

1500

Packets Sent

Rx - Continuous Wave

Channel

o

Tester Status: Stopped
Reset RF Mode Reset Tester

Reset Ana+Gen

L

m DUT: HCI 0x84DD20C503AA @ Generator & Analyzer: @ Tester: @

Click [Read] to get the measured input power.

As an option, check the [Monitor] box to start continuous readings.
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7.4 Tester Analyzer Mode

In this section, you can measure the RF frequency offset. A ‘RX Mode’, burst or CW must
be active to perform this test.

- RTX2254 Bluetooth RF Tester (V0211 (e o=

| Main Il out __ System |

Measure Logs | Settings | Configuration

l

Tx - Mode

Start

Rx - Mode

Start

Start

Stop

Input level [dBm]

Read

D Manitar!

Channel

Channel

Tx - Continuous Wave

Channel

Tester RF Input Power

RX Mode must be active

Tester Setup - Burst Mode
Packet Error Rate

o

o3

o]

No. of Packets

1500 =]

Packets Sent

Set "No of packets" = 0 for continuous transmission

Gen. Power [dBm]

-a0 =

Payload Length

25

Payload Type

ALTBITS_10101010 j

Received Packets

Q

Tester Setup - Continous Wave (CW)

Tx - Set Attenuation Rx - Continuous Wave

Attenuation [dB] Channel

Set Di‘

Start

o

Stop

Tester Analyzer Mode
RX - Frequency Offset
Get Last Offset [Hz]

0
Reset

] Moniter

RX Mode must be active

Tester Status: Stopped
Reset RF Mode Reset Tester

Reset Ana+Gen

L

m DUT: HCI 0x84DD20C503AA 0 Generator & Analyzer: 0 Tester: 0

Click [Get] to read the measured frequency offset.

Click [Reset] to reset the frequency offset measurement while running.

As an option, check the [Monitor] box to start continuous readings.
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7.5 Tester Status

In the [Tester Status], the current state of the Tester Status: Tx Burst mode

RTX2254 tester is shown, i.e. which function has been Reset RF Mode  Reset Tester
selected. Reset Ana+Gen

7.5.1 Reset RF Mode

Click [Reset RF Mode] to reset the application internal mode but not in the RTX2254
tester.

This can be used if the RTX2254 is power cycled and you want to restart the test.

7.5.2 Reset Tester

Click [Reset Tester] to send a reset command to the RTX2254 tester to reset its
internal state.

Please note that:
It takes some time for the tester to reset and reestablish communication.

7.5.3 Reset Ana+Gen

Click [Reset Ana+Gen] to send a reset command to the RTX2254 tester to reset (only)
the analyzer and generator internal state.

Please note that:
It takes some time for the tester to reset and reestablish communication.
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7.6 Start Tx Burst Mode

In [Tx — Mode] sub section,

the specified RF channel (Ch

click [Start] to let the Tester start transmission of burst on
0 = 2402 MHz) using the specified power level, payload

length and type. Refer to section

The Tester Status is changed to “Tx Burst mode”. Start [Rx = Mode] on [DUT] tab.

The Tester is in Tx burst mode. The tester stops when the specified number of packets

have been sent.

--- RTX2254 Bluetooth RF Tester (V0211

= ]

Measure Logs

-

Settings Configuration

Tester Setup - Burst Mode
Packet Error Rate

[Tester Status: Tx Burst mode ]

Channel

Gen. Power [dBm]

Reset RF Mode Reset Tester

No. of Packets

1500 =]

Set "No of packets" = 0 for continuous transmission
Reset Ana+Gen

Payload Length Payload Type
Packets Sent

Tester Setup - Continous Wave (CW)
Tx - Continuous Wave

Channel

o

Start

Stop

Tester RF Input Power
Input level [dBm]

Read =
|| Menitar Reset
[C] Monitor

RX Mode must be active

4

0 :‘ -40 :‘ 25 :l ALTBITS_10101010 j
Sending...
Start Channel Received Packets
Stop o I‘ o

Tester Analyzer Mode
RX - Frequency Offset

RX Mode must be active

Tx - Set Attenuation Rx - Continuous Wave

Attenuation [dB] Channel

o

Start
Set

o

Stop

Lost Offset [Hz]
0

Lo

TX sending burst packets...

m DUT: HCI 0x84DD20C502AA @ Generator & Analyzer: @ Tester: @

Please note that:
Specify packet number = 0
the Tx burst mode again.

for continuous transmission of packets. Click [Stop] to stop
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7.7 Start Rx Burst Mode

In [Rx = Mode] sub section, click [Start] to let the Tester start receiving burst packets
on the specified RF channel (Ch 0 = 2402 MHz).

The Tester Status is changed to “Rx Burst mode”. Start [Tx — Mode] on [DUT] tab.

-+ RTX2254 Bluetooth RF Tester (V0211) [

Measure Logs _Settings |

Configuration

| Main Il ouT __ System |

Tester Setup - Burst Mode
Packet Error Rate

[Tester Status: Rx Burst mode ]

No. of Packets Reset RF Mode

Tx - Mode
Set "No of packets” = 0 for continuous transmission
1500 =]
Start Channel Gen. Power [dBm] Payload Length  Payload Type
= . . Packets Sent
0 -0 = 25 = ALTBITS_10101010 |
Ston) 1500
Rox - Mode
Start Channel Received Packets
Stop o I‘ 0

Tester Setup - Continous Wave (CW)

Tx - Continuous Wave

Channel

0]

Start
Set

Stop

Tester Analyzer Mode

Tester RF Input Power
RX - Frequency Offset

Input level [dBm]

Read &3
0
[] Monitor Hesi
[] Monitor

RX Mode must be active
RX Mode must be active

Tx - Set Attenuation

Last Offset [Hz]

Rx - Continuous Wave

Channel

o3

Attenuation [dB]

o

Start

Stop

Reset Tester

Reset Ana+Gen

b

m DUT: HCI 0x84DD20C503AA @ Generator & Analyzer: Q Tester: @

“Tx - Mode” is started on [DUT] page to send packets.
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Click the [Stop] button in [Rx — Mode] to get the number of packets sent by the DUT.

The [Received packets] is updated with the number of packets received by the Tester.

--- RTX2254 Bluetooth RF Tester (V0211)

oo

-

Measure Logs | Seftings

Configuration

Tester Status: Stopped

Tester Setup - Burst Mode
Packet Error Rate

Tx - Mode
Start Channel Gen. Power [dBm] Payload Length
o= -40 = 254
Stop
Rx - Mode
Start Channel Received Packets
Stop = 6213

Tester Setup - Continous Wave (CW)
Tx - Set Attenuation

Tx - Continuous Wave
Channel

o

Start
Set

Stop

Tester Analyzer Mode

Tester RF Input Power
RX - Frequency Offset

Input level [dBm]
Last Offset [Hz]
Read E=
. o
|| Manitar Reset
[C] Monitor

RX Mode must be active
RX Mode must be active

Set "No of packets” = 0 for continuous transmission
Payload Type
ALTBITS_10101010 j

Attenuation [dB]

o

Reset RF Mode Reset Tester

No. of Packets

1500 =]

Packets Sent

Reset Ana+Gen

1500

Rx - Continuous Wave

Channel

o

Start

Stop

b

4

m DUT: HCI 0x84DD20C502AA @ Generator & Analyzer: @ Tester: @

Please note that:
The [Received packets] has a maximum of 4294967295 packets (unsigned 32 bit).
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8 System Tab

On the [System] page, you can get information about the RTX2254 tester.

-+ RTX2254 Bluetooth RF TesterY0216.3 (B EeE 555

Main DuUT Tester m Measure Logs Settings Configuration ml

ﬁ;tem Status Firmp@tare Update Internal Temperature
Application: ester Board Board temperature 36 °C

Tester name RTRZZ54BtTst

Firmwars file: o firmware files found for this release Check Get

App Build date Apr 3 2020 16:32:35 Firmware board: Current firmware: V0184

DLL AP
woz16 Start Update Application: Update
Tester Board ——

1) Click ‘Update’ to start firmware update

Firmware RTH Tester WYO184

2) Make sure that the Portserver is started (Tester status below is green)
Link date 2020-01-15 12:36:00

3) Wait for firmware to download
APT version 0216

- the progress % will be incrementing. Wwait for 100% to complete

Analyzer Board
Analyzer Board

Firmware RTX Ana. V0285 i il - :
na Firmware file: No firmmware files found for this release Check
Link date Jan 10 2020 15:19:16 2
Firmware board: Current firmware: V0288
APL versian Woz16

Start Update Application:  Update
\ Get How to:
1) Click 'Update' to start firmware update
Wait for firmmware applications ta start
Manufacture Info
2) Click “Port Settings” and setup the COM-port for the *Analyzer’
Production date 2020-02-13 10:54:00

Select Baud=57600, Flow=None, Parity=Hone,
Stop Bits=0One and Data Bits=8

H wersion w1.00

3) Click “Select File™ and select the new firmware file
Test version w0.00 E.g. Firmware file: “RT®_BTLE_Analyzer_W<version no.=.bin
Serial no. 0003 4) Click “Erase Image” and then “Load Image®

Supported Dptions 5) Wait for firmware to download and click 'OK’
System Options Exit RT BTLE Serial Bootloader
Basic features

High Performance Mode

 E =

Aadvertising Mode

Hardware Options

Dual Port version

f System Option License
Tester Serial no, oonao

Enter License

N ﬁ
DUT: HCI Dx5CFB218BD154 Q Generator & Analyzer: Q Tester: Q

8.1 System Status

[System Status] contains information about the application, supported API version and
firmware for the tester board and analyzer board.

Click the [Get] button to update the information.

8.2 Manufacture Info

[Manufacture Info] contains production information about the RTX2254, e.g. hardware
version, serial number and the installed supported features.

Click the [Get] button to update the information.
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8.3 System Option License

[System Option License] makes it possible to enter a license number to enable a new
feature in the RTX2254 tester. One license enables one new feature.

The license number is entered in the “Enter License” field.

Click the [Set] button to set the license. The testers serial number is shown in the
“Tester Serial No.” field.

The “Enter License” field becomes green if the license is valid:

System Option License

Tester Serial nao. 0003 [~ Warning 5|
g I I Entered license is valid - option enabled.
Enter License _ ! i Restart RTX2254 application
set

A pop-up message is also shown

If the license is invalid or is for another serial number:

System Option License

Tester Sernal no, ooos
<= Mifarning @
Enter License _ l Entered license is invalid - option not enabled
Set

A pop-up message is also shown

8.4 Internal Temperature

[Internal Temperature] gives information about the tester’s internal temperature.

Click the [Get] button to update the information.
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8.5 Firmware Update

The [Firmware Update] sub section allow you to check for new firmware releases for
the tester (compared to the already installed firmware) and an option to update the
firmware. Follow the "How to:” step by step shown.

The firmware can also be manually updated, see chapter 8.6 Manual Firmware Update.

Click [Check] button in [Tester Board] or [Analyzer Board] to check for new
firmware delivered with the last installed version of the RTX2254 Bluetooth Tester
application.

The firmware file found with the newest version number is shown under [Firmware
file:] and the currently installed firmware is shown under [Firmware board:]:

Firmware Update
Tester Board
Firmware file: Mo newer firmware file found: V0175 Check
Firmware board: Current firmware: V0175

Start Update &pplication: Update

How to: «——
1) Click 'Update' to start firmware update

2) Make sure that the Portserver is started (Tester status below is green)
3) Wait for firmware to download

- the progress % will be incrementing. Wait for 100% to complete
Analyzer Board
Firmware file: MNo newer firmware file found: V0274 Check
Firmware board: Current firmware: V0274

Start Update Application:| Update
How to: ¢—

1) Click 'Update’ to start firmware update
Wait for firmware applications to start

2) Click "Port Settings" and setup the COM-port for the “Analyzer’
Select Baud=57600, Flow=MNane, Parity=None,
Stop Bits=0ne and Data Bits=8

3) Click "Select File” and select the new firmware file
E.g. Firmware file: "RTX_BTLE_Analyzer_V-=wversion no.=.bin

4) Click "Erase Image” and then "Load Image”
5] Wait for firmware to download and click Ok’

6) Exit RTX BTLE Serial Bootloader

Click [Update] to update the firmware.
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8.6 Manual Firmware Update

If the firmware does not update automatically it is possible to update the firmware
manually, i.e. not using the RTX2254 application.

HWx refers to the hardware version of the tester. Please see the version no. on the label
on the back side. V1 is HW1 and V2 is HW?2 etc.:

8.6.1 Tester Firmware

How to:
= ‘Tester’ firmware must be updated to Vxxxx: BtTst_Vxxxx.fwu

The file is located in the folder: .\RTX\RTX2254 Bluetooth RF
Tester\Vxxxx\Tools\HWx\Tester\

= Make sure that the Portserver is started and open with the “Tester” COM port active
= Run the “Tester_Stand_Alone_Prog.bat” from firmware location
»= Wait for firmware to download

Note! It can be necessary to run the batch file more times due to timing with USB

enumeration sync on the PC.

8.6.2 Analyzer Firmware

How to:
= ‘Analyzer’ firmware must be updated to Vxxxx: RTX_BTLE_Analyzer_Vxxxx.bin

The file is located in the folder: .\RTX\RTX2254 Bluetooth RF
Tester\Vxxxx\Tools\HWx\Analyzer\

= Start the tool "RTX BTLE Serial Bootloader.exe” application from firmware location

» Click “Port Settings” and setup the COM-port for the ‘Analyzer’ interface and select
Baud=57600, Flow=None, Parity=None, Stop Bits=0One and Data Bits=8

» Click “Select File” and select the file "RTX_BTLE_Analyzer_Vxxxx.bin”
= C(Click “Erase Image” and then “Load Image”
= Wait for firmware to download and click ‘OK".

= Exit RTX BTLE Serial Bootloader application
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9 Measure Logs Tab

On the [Measure Logs] page, you can get a log of the tests performed if enabled.

All the test results are also written into the RTX2254 log file. The log file is stored in the
folder: "c:\Users\All Users\RTX2254\Log\". This folder can be hidden on some Windows
installations.

Log files are named: “"RTX2254_Log_Date_<date>_Time_<time of start>.log"

Check the [Enable Measurement] box if you wish to save the measurements in the log
window and log file.

Click the [Clear log] to clear the log screen, i.e. the log file is not erased.

e e o S - -

Measurement results:
Enable Measurement|| Clear log

30.08.2019 20:17:49:584 DUT configuration set and stored

30.08.2019 20:17:50:550 Opening new DUT port...

30.08.2019 20:17:51:747 DUT COM port 22 opened

30.08.2019 20:17:51:771 Found DUT with HCI interface, Bluetooth address: 0x84DD20C503AA

30.08.2019 20:17:55:543 No change in DUT configuration

30.08.2019 20:17:57:270 Test setup cleared

30.08.2018 20:17:57:279 Test started by user - click Pause to stop

30.08.2019 20:17:57:280 Testing DUT, Direct Test Mode with HCI protocol, Bluetooth address: 0x84DD20C503AA
30.08.2019 20:17:57:280 Running...

30.08.2019 20:17:59:803 Test no. 1/1 ; Time: 2519.06 ms ; Limit Err.: 0 ; Time Out Err.: 0 ; Ch: 0 ; Dut Offset: 10233 Hz; 4.26 ppm ; Dut Power: -0.0 dBm ; PER: 0.00
% ; Ok 500 ; Err 1]

30.08.2019 20:18:02:326 Test no. 1/1 ; Time: 2520.52 ms ; Limit Err.: 0 ; Time Out Err.: 0 ; Ch: 19 ; Dut Offset: 9657 Hz;  4.02 ppm ; Dut Power: -0.7 dBm ; PER: 0.00
% ; Ok 500 ; Err

30.08.2019 20:18:04:848 Test no. 1/1 ; Time: 2521.52 ms ; Limit Err.: 0 ; Time Qut Err.: 0 ; Ch: 39 ; Dut Offset: 10293 Hz ; 4.25 ppm ; Dut Power: -1.5 dBm ; PER:
0.00 % ; Ok 500 ; Err [1]

30.08.2019 20:18:04:850 Test PASSED

'm
m DUT: HCI 0x84DD20C503AA @ Generator & Analyzer: @ Tester: @

Please note that:
The DUT Bluetooth address is written to log file when [Start] is clicked.
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Log file example:

B T T AT
File Edit Options Encoding Help

RTX2254 Bluetooth RF Tester build date: Tue Aug 27 13:26:40 2019
System sleep periode 1 ms

Log File For saving measurement data.

100 %

30.08.2619 20:17:38:989 Log opened

30.08.2019 20:17:39:001 No change in DUT configuration
30.08.2019 20:17:48:284 Tester interface COM ports opened
30.88.2019 20:17:48:685 Tester interface communication opened
30.88.2019 20:17:44:061 No change in DUT configuration
30.08.2819 20:17:45:061 Reset current DUT configuration..
30.08.2819 20:17:45:061 Reset current DUT configuration..
30.88.2019 20:17:49:584 DUT configuration set and stored
30.88.2819 20:17:56:590 Opening new DUT port...
30.88.2819 20:17:51:747 DUT GOH port 22 opened

30.88.2819 20:17:51:771 Found DUT with HCI interface, Bluetooth address: 8x84DD2BCSB3AA

30.08.2019 20:17:55:543 No change in DUT configuration

30.08.2019 20:17:57:270 Test setup cleared

by user - click Pause to sto

Direct Test Hode with HCI protocol, Bluetooth address: 0x84DD20C503AA

30.88.2619 20:17:59:883 Test no. 1/1 ; ;L
30.88.2619 20:18:02:326 Test no. 1/1 ; Time: 2528.52 ms ; L:
H P L

Time: 2519.06 ms ; Limit Eve.
mit Err.:

nit Err.:

; Time Out Err.
; Time Out Err.:

Ch: B8 ; Dut Offset: 10233 Hz
Ch: 19 ; Dut Offset: 9657 Hz

1.26 ppn
;.02 ppn
Dut Offset: 10203 Hz 1.25 ppn

Dut Power: -0.0 dBm ; 0.0!
Dut Power: -0.7 dBm ; PER: 0.0
but Power: -1.5 dBm ; 0.0!

; Ok 500 ; Eer
; Ok 500 ; Eer
; Ok 500 ; Eer

gy

30.88.2619 20:18:04:848 Test no. 1/1
30.08.2019 20:18:04:850 Test PASSED

Time: 2521.52 ms Time Out Err.: 0 ; Ch: 39

<[u

Please note that:

The measurements are *;’ separated and can be imported to a spread sheet for further
analysis.

User Manual V0216.3 RTX2254 Bluetooth RF tester 46



RT3X

10 Settings Tab

On the [Settings] page, you can setup the communication parameters for the tester and
DUT.

The RTX2254 Bluetooth RF tester has 3 main communication interfaces: [Tester],
[Generator] and [Analyzer] which must be opened for the tester to work.

In Direct Test Mode, it must also have an open DUT communication interface to let the
RTX2254 Bluetooth RF tester control the DUT.

When the RTX2254 Bluetooth RF tester application is opened it will detect the presence
of a connected RTX2254 tester (if option [Detection @ startup] is marked). If the
RTX2254 tester has been assigned new COM ports, it will prompt the user to accept the
new COM port settings or to skip the changes.

Refer to the RTX2254 Quick Installation Guide” for more information about the
initial system setup.

-+ RTX2254 Bluetooth RF Tester V0216.3 =2 EcH ===
Main DuT Tester Systemn Measure Logs Configuration Il
Tester interface DU interface
COM ports
5 UT Port Selected; DUT 0 USB COM port 23
Select Systern COM Ports: Save
. DUT BT Address:  OxSCF8218BD154
Tester Generatar Analyzer Auto open UART Interface
Set Tester=255
ta use default 10+ 11+ 12 DUT 0 COM Port
from portserver = =
115200 ~| [ HW Flow Control 20 = | Save
DUT 1 COM Fort
Interface
115200 =] [7] HW Flow Control 21 = | Save
Open or close the Generator and Analyzer Open Close e
USB Interface
Tester instance O © EF (ese
g 115200 ~| [0 HW Flow Control 23 | Save
Inst, name RTX2254 Blustooth RF Tester DUT 1 COM Port
PortServer name RTXZ254Ports: +
ererver 115200 *| ] Hwi Flow Contral -1 = | Save S
Inst, number N
Interface
The DUT port opened is the one selected
/ {U‘Fconfguraton in Main or DUT menu Cpcm ez
Detect System COM Ports
futomatically detect available Tester and DUT COM ports Detect COM Ports 0
Detection @ startup
Info [SEI0EY DUT: HCI 0x5CF8218BD154 @ Generator & Analyzer: @ Tester: @

[Detect COM Ports] can be used to re-detect the COM ports in the system. You will be
asked to accept or skip any new settings.

[Detection @ startup] set mark to enable automatically COM port detection at startup.
Unmark to disable this functionality.

Refer to section 10.1 How to find COM ports on Windows for more details.
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10.1 How to find COM ports on Windows PC

The COM ports can be found using the Windows e — S8 EoE S0
“Device Manager”. o @ HE &
. > Cebal controlled devices
It can be started from the Windows ‘Run’ or ‘Search . Compir
programs and files” menu. Type: devmgmt.msc and O Dty st
press <Enter>. 52 i b

> L IDE ATASATAPI controllers
- ¥ Jungo Connectivity
.2 Keyboards
»}E! Mice and other pointing devices
.- § Microchip Tools
. Monitors
> W Mational Instruments GPIB Interfaces
- ¥ Metwark adapters
a -‘? Ports (COM & LPT)
‘? Communications Port (COMIL)

m

T Tntel(R) Aictive Mansgerment Technolagy - SOL COM3)
15 RTX BLE Analyzer (COM12) 4_/
‘? RTX ELE Generator (COMI11)
Y5 RTHBLE Tester (COMI0)
‘? TICC2540 USE CDC Serial Port (COM23)
> 2 Processars i

10.2 Tester Interface

The RTX2254 Bluetooth RF tester has 3 main communication interfaces: [Tester],
[Generator] and [Analyzer] which must be opened for the tester to work.

The RTX2254 application should automatically have setup the correct COM port to use.
See below how to make changes to the settings if necessary.

10.2.1 Tester - RTX BLE Tester Interface

The [Tester] uses the RTX Portserver. In [Tester interface], setup the RTX PortServer
COM port to use.

Option:
Setup a specific COM port to use with Portserver or enter 255 to use the manually setup
COM port in the RTX Portserver application. Click [Save] to store the settings.

The RTX2254 application must be restarted if the COM port for the RTX Portserver is
changed.

=== BtTst cntical error ﬁ

I.-"'_"‘-.I Tester portserver COM port changed.
\ Restart application to use new COM port

Please note that:
The RTX port server can be setup before starting the application (If COM port = 255).
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RTX EAI Port Server Configuration l&] RTX EAI Port Server Configuration Iﬁ
| UsRT | Sacket | USE HID |

Puort Stop itz [ Transpart Laper ]
COM# 10 + 1 stop it v UART
™ 2 stop bits " USE [Uzing RTx Unillzb driver)
speed [bps] |175200 £~ 1JSB [Using RT3 FlexUsb Driver]
- . " USB HID
FITS input flow cantrol Pariy ¢ REFS Client (PC Simulation]
(s Automatic * Mone
£ Manual (TS High C 0dd 8 LTSS
& Mo [FITS Lo ! CE & Sl
anual | o) wER  Disabled
Output flows control
[ UARTCTS 1000 Shared Memary MName
[~ Packet bazed 4 |FET><2254F'0rtSewer Stop Server
. Log Optiong
v Usze'window Bazed Flow Control — LogEi Data Ta Fi
[ Use Single Wire Connection ng Binary _aa “ _IE
I Show Data in Log "Window
[~ Log data from the Log ‘Window to file

Default oF. Cancel ‘ Default (] Cancel

10.2.2 Generator - RTX BLE Generator Interface

Setup the COM-ports for the [Generator] interface for your installation.

The [Auto open] option can be set (checked) to automatically open the interfaces for
Generator and Analyzer when the application is started.

Click [Save] to store the settings. The interface must be closed before saving a new
value.

Click [Open] to open the Generator interface.

Click [Close] to close the Generator interface again.

10.2.3 Analyzer - RTX BLE Analyzer Interface

Setup the COM-ports for the [Analyzer] interface for your installation.

The [Auto open] option can be set (checked) to automatically open the interfaces for
Generator and Analyzer when the application is started.

Click [Save] to store the settings. The interface must be closed before saving a new
value.

Click [Open] to open the Analyzer interface.

Click [Close] to close the Analyzer interface again.
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10.3 DUT interface

The RTX2254 has 2x2 DUT communication interfaces for a dual port version and 1x2 DUT
communication interfaces for a single port version:

UART Interface:

» [DUTO UART]
» [DUT1 UART]

USB Interface:

« [DUTO USB]
« [DUT1 USB]

Typically, RTX2254 can automatically detect the available COM ports for connected DUTs
on a Windows PC.

Please note that:
RTX2254 Bluetooth RF tester can only detect a DUT COM port if the DUT is connected to
one of the DUT connectors on the front of the tester.

Furthermore, the DUT must be a “simple” USB device with a virtual COM port (VCP), i.e.
the USB device will appear as an additional COM port available on the PC, for it to be
automatically detected.

If it is @ more complex type with more device types than a COM port it must be manually
setup. Refer to section 10.1 How to find COM ports on Windows PC
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10.3.1 Automatically Setup of DUT COM ports

Automatically setup of DUT COM port number after the RTX2254 application has been
started, e.g. a new DUT is connected or the DUT interface has been changed from UART
to USB.

If the DUT COM port is not found, e.qg. is it connected to a USB port on the PC, please
refer to section 10.3.2 Manually Setup of DUT COM ports.

In example, DUTO UART is selected and DUTO COM port 20 and DUT1 COM port 21 were
automatically setup at startup:

«++ RTXZ254 Bluetooth RF Tester VI215.3 =R =
Main ouT Tester Systerm Measure Logs Configuration T
Tester interface DUT interface
COM ports
P DUT Port Selected:  No port opened
Select Systern COM Ports: Save
. DUT BT Address:  OxFFFFFFFFFFFF
Tester Generatar Analyzer Auto open UART Interface

Set Tester=255
to use default 10 :| 11 :| 12 :l DUT 0 COM Part

from portserver

115200 =] [C] Hw Flaw Gontral Save

DUT 1 COM Part
Interface

115200 | [] Hw Flow Control
Open or close the Generator and Analyzer Open Close O

USB Interface

Save

Tester instance DUT 0 COM Fort
Info 115200 | [] Hw Flow Contral -1 < | Save
Inst. name RTX2254 Bluetooth RF Tester DUT 1 COM Part
PortServer name RTX2254PortServer 115200 j (] Hw Flow Control 1 j‘ Save =
Inst, number 1

Interface

The DUT port opened is the one selected
in DUT configuration in Main or DUT menu | ©PE" Close
Detect System COM Ports

Autornatically detect available Tester and DUT COM ports Detect COM POI‘I:S / O

Detection @ startup

o]

DUT: HCI OxFFFFFFFFFFFF @ Generator & Analyzer: @ Tester: @

In example, the [DUT Port Selection] on [Main] tab are now changed from DUTO
UART to DUTO USB port.

DUT Port Selection DUT Port Selection
DUTO RF Select 7| DUTO RF Select 7|
DUTO UART | DUTO USE |
Select Select

Click on the [Detect COM Ports] button to re-detect the available COM ports.

Please note that
If a COM port is not setup for an interface, it shows -1 as COM port number.
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ven RTHZ2254 COM-Port Configuration Info

7=

RT®2254 COM port configuration changed!!!

Existing stored COM port configuration::
RTX BLE Tester, CCOM=10

RTH BLE Generator, COM=11

RTx BLE &nalyzer, COM=12

RTx BLE DUT 0, COM=20

RTX BLE DUT 1, COM=21

RTX BLE DUT 0 USB, COM=-1

RTX BLE DUT 1 USBE, COM=-1

Found the follawing COM ports:

RTX BLE Tester, CCOM=10

RTH BLE Generator, COM=11

RTx BLE &nalyzer, COM=12

RTx BLE DUT 0, COM=20

RTX BLE DUT 1, COM=21

RTx BLE DT O USBE, CoM=z23d4—
RTX BLE DUT 1 USBE, COM=-1

Changed COM ports: -1-x23 4—

Do wou want to accept the new COM ports?

Skip

Accept

/
A new DUTO USB COM port has been found as COM 23.

Click [Accept] to set the automatically detected COM port number for DUTO USB.
Please note that:

Click [Skip] to leave with existing COM port settings, i.e. not changes are made to the
COM port settings.

-+ RTX2254 Bluetooth RF Tester V0216.3 =2 EcH ===
Main DuT Tester Systemn Measure Logs Configuration ml
Tester interface DUT interface
ZOM ports .
DUT Paort Selected:  No port opened
Select Systern COM Ports: Save
. DUT BT Address:  OxFFFFFFFFFFFF
Tester Generator Analyzer Auto open UART Interface
Set Tester=255
to use default 10 jl 11 jl 12 il DUT 0 COM Port
from portserver = =
115200 ~| [7] HW Flow Control 20 = | Save
DUT 1 COM Port
Interface
115200 ~| [7] HW Flow Contral 21 | Save
Open or close the Generator and Analyzer Open Close e
USB Interface
Tester instance DUT 0 ©OM Port / / /
Info 115200 *| ] Hwi Flow Contral 23— | Save
Inst, name RTX2254 Blustooth RF Tester DUT 1 COM Port
PortServer name RTXZZ2PortServer +
115200 v | [T HW Flow Cortrol -1 | save —
Inst. number 1
Interface
The DUT port opened is the one selected
in DUT configuration in Main or DUT menu Cpcm ez
Detect System COM Ports
futomatically detect available Tester and DUT COM ports Detect COM Ports e
Detection @ startup
Info [SCI0EY DUT: HCI OxFFFFFFFFFFFE @ Generator & Analyzer: @ Tester: @

The newly found DUTO USB COM port number is added. Setup the required baud rate and
HW flow control for the DUT. Click [Save].
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Click [Open] in [DUT Interface] to open the specified DUT interface.

- RTX2254 Bluetooth RF Tester W0216.3

C=le s

Main ouT Tester Systerm

Measure Logs Configuration

Tester interface

Interface

Open or close the Generator and Analyzer

Tester instance
Info

Inst. name
PortServer name

Inst, numbar

Detect System COM Ports

Autornatically detect available Tester and DUT COM ports

DUT interface

115200 | [] Hw Flow Control
DUT L COM Fort

115200 | [] Hw Flow Control
Open

e @

RTX2254 Bluetooth RF Tester

USB Interface

DUT 0 caM Port
115200 v | [] Hw Flow Control

DUT 1 COM Part
RTX2Z254PortServer
115200 v | [] Hw Flow Control
1
Interface

The DUT port opened is the one selected

in DUT configuration in Main or DUT menu | ©PE"

Detect COM Ports

Detection @ startup

COM ports
P DUT Port Selected: DUT 0 USB COM port 23
Select Systern COM Ports: save
PortServer DUT BT Address: 0x5CF8218BD154
Tester Generatar Analyzer Auto open UART Interface
Set Tester=255
to use default 10 :| 11 :| 12 :l DUT 0 COM Part
from portserver =

20 =

21 =]

23 =]

5

Close

Save

Save

Save

Save

@
Q

o]

NI HCI DUT found

DUT: HCI IJxSCFAEZIBBDlsal Q Generator & Analyzer: @ Tester: Q@

I

The DUT interface is now opened and the DUT status is green.
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10.3.2 Manually Setup of DUT COM ports

If the DUT COM port cannot be detected, e.qg. if it is not connected to the RTX2254 tester
it can be setup manually.

-+ RTY2254 Bluetooth RF Tester V2163 = |

Main | DUT | Tester | System  Measurs Logs Configuration

Tester interface
S e DUT Port Selected: No port opened
Select System COM Ports: Save
DUT BT Address:  OxFFFFFFFRFFFF
UART Interface

DUT interface

PartServer
Tester Generator Analyzer Auto open

Set Tester=255
to use default 10 j‘ 11 il 12 il DUT 0 COM Part

from portserver
115200 ~| [7] HW Flaw Control 20 = save
DUT 1 COM Port
Interface
115200 j 7] Hw Flow Contral 21 j Save
Open or close the Generator and Analyzer Open Close e
USE Interface
Tester instance DUT 8 COM Port
Infa 115200 v | [ Hw Flow Contrel -1 save
Inst. name RT®2254 Bluetooth RF Tester DUT 1 COM Part
PartZerver name RTXZZ54PortServer -
115200 =] [T Hw Flow Contral -1 =] save
Inst. number 1
Interface
The DUT port opened is the one selected
in DUT configuration in Main or DUT rmenu Open e

Detect System COM Ports

Automatically detect available Tester and DUT COM ports Detect COM Ports e

Detection @ startup

w s

DUT: HCI O2FFFFFFFFFFFF o Generator & Analyzer: Q Tester: Q

In example, find and setup the COM port number for a DUT connected to a USB port on
the PC.

In Windows “Device Manager”:
4 75 Ports (COM & LPT)

(757 TICC2540 USB COC Serial Part (COM30) |

The DUT is found as COM port number 30.
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Enter the newly found DUT USB COM port number 30 as DUT 0 USB. Setup the required
baud rate and HW flow control for the DUT.

-+ RT)2254 Bluetooth RF Tester V0216.3 =N EcN ===
-
Main | DUT | Tester | System Measure Logs Configuration
Tester interface DUT interface
COM ports
P DUT Port Selected: DUT 0 USB COM port 23
Select Systern COM Ports: Save
B DUT BT &ddress: Ox5CF8218BD154
ortServer
Tester Generator Analyzer Auto apen UART Interface
Set Tester=28%
to use default 10 :| 11 :| 12 Zl DUT 0 COM Part
from portserver = =
115200 7| [] HW Flow Cantral | 20 = | save
DUT 1 COM Fart
Interface
115200 | [] HW Flow Cantral | 21 =] | save
Open or close the Generator and Analyzer Open Close e
USB Interface
Tester instance 0T O Ev] P / / /
Info 115200 | [4] HW Flow Control | 30 = | save
Inst, name RTX2254 Blustooth RF Tester DUT 1 ©OM Fart
PortServer name RTXZ254Ports: -+
erserver 115200 =] [7] HW Flow Control -1 = | Save =7
Inst. number 1
Interface
The DUT port opened is the one selected
in DUT configuration in Main or DUT menu CRem Close
Detect System COM Ports x
Automatically detect available Tester and DUT COM ports Detect COM Ports e
Detection @ startup
of
iyl HCI DUT found [SEWIGY DUT: HCI 0x5CF8218BD154 @ Generator & Analyzer: Q Tester: @
A

1

Click [Save] to store the settings.

Click [Open] to open the specified DUT interface.

Please note that:

The active DUT port to open is selected on the [Main] or [DUT] page.

Click [Close] to close the DUT interface again.

In [DUT interface], the current DUT port selected and status with the Bluetooth address
of the DUT is shown.

Please note that:
Bluetooth address is only available with HCI protocol.
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11 Configuration Tab

On the [Configuration] page, you can setup the tester mode, test limits and DUT
configurations for Direct Test Mode and Advertising Mode.

[Tester Mode] is used to select either “"Direct Test Mode” or “Advertising Mode”.
“Advertising Mode” requires that the RTX2254 has “Advertising Mode” option installed.

[Test Result Limits] contains the limits for the tests performed on the [Main] page,
i.e. the valid range the test results must be within for a successful DUT test.

[DUT configuration] contains DUT configuration values for “Direct Test Mode” and
“Advertising Mode”, e.g. the cable loss and communication protocol.

v+ RTXZ254 Bluetooth RF Tester VI216.3 = =
-
Main | DUT | Tester || System = Measure Logs | Settings [EIQUT GGl
(Tesler Mode \ pUT Configuration
Tester Operation Mode Direct Test Mode j Diietiieetode
DUT cable loss settings {positive number)
Save DUT 0 cabls loss [dBm] 0.00 -
\ J DUT 1 cable loss [dBm] 0.00 il
Test Results Limits \
Test results must be within these fimits to be valid, Dptions:
Min Max
DUT Frequency Offset [pprm] -40.00 j‘ 40.00 j‘ DUT Communication Protocol HCl j
DUT Tx Qutput Power [dBm] -20.00 = | 10.00 =
PER - Packet Errar Rate [%] 30.50 = Save
DUT sdvertising packet interval [ms] 20| 1000 =] Advertising Mode
P DUT cable loss settings {positive number)
DUT 0 cable loss [dBm] 0.00 =
DUT 1 cable loss [dBm] 0.00 il
Filter Options:
DUT advertising packet scan interval [ms] 1000 :l
DUT min. pawer level [dBm] 127 =
Enable DUT White Listing [
Select DUT address type | Public Device Address v |
Save
Info [SCI0EY DUT: HCI OxFFFFFFFFFFFE @ Generator & Analyzer: @ Tester: @

Please note that:
The default values are the max. limits specified by Bluetooth SIG.

[DUT 1 cable loss (dBm)] will be dimmed for RTX2254 with a single DUT port.
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11.1 Test Mode

Select either tester operation mode

= Direct Test Mode
= Advertising

Please note that:
“Advertising Mode” requires that the RTX2254 has “Advertising Mode” option installed.

11.2 Test Result Limits

Setup the limits for a valid test result in [Test Result Limits]. If test results are inside
these limits the test is marked as “Test PASSED” else “Test FAILED".

= DUT Frequency Offset (ppm) Valid range -40to 40 ppm
= DUT Tx Output Power (dBm) Valid range -100to 50 dBm
» PER - Packet Error Rate (%) Valid range 0 to 100 %

DUT advertising packet interval [ms] Valid range 0 to 100000 ms

Please note that:

It is for “"DUT advertising packet interval [ms]” recommended to set this value a little bit
higher than specified for the DUT to handle jitter (0-10 ms), e.g. for 20 ms advertising
select min. 25 ms and 100 ms select 110. Adjust this value as required.

The DUT packet interval verification test can be disabled by setting the “"DUT advertising
packet interval [ms]” maximum limit to O.

Click [Save] to store the results.

11.3 DUT Configuration

[DUT Configuration] setup DUT configuration for “Direct Test Mode” and “Advertising
Mode”.

11.3.1 Direct Test Mode

Setup a DUT cable compensation loss, i.e. the signal loss in the cable connected to the
front (RF DUT 0 or RF DUT 1) of the RTX2254 tester and the DUT.

The cable loss is a positive value.

= DUT 0 cable loss (dBm) Valid range -100 to 100 dBm
= DUT 1 cable loss (dBm) Valid range -100 to 100 dBm

Please note that:

Only generator power level and test results on the [Main] page will be compensated
with these values.

Select the DUT communication protocol to use.

=  DUT Communication Protocol HCI or 2-Wire

Click [Save] to store the results.
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11.3.2 Advertising Mode

Setup a DUT cable compensation loss, i.e. the signal loss in the antenna and cable
connected to the front (RF DUT 0 or RF DUT 1) of the RTX2254 tester and the DUT.

The cable loss is a positive value.

= DUT 0 cable loss (dBm) Valid range -100 to 100 dBm
= DUT 1 cable loss (dBm) Valid range -100 to 100 dBm

Please note that:
Only generator power level and test results on the [Main] page will be compensated
with these values.

In the [Filter Options] some filter values can be set.

= DUT advertising packet scan interval [ms] Set according to DUT. This value is
also used during initial detection/scanning
for a new DUT. Make sure that the value
is set high enough for the DUT.

= DUT min. power level [dBm] All advertising packets below this value is
skipped. Set -127 to get all packets.

= Enable DUT White Listing Enable to filter out advertising packet not
coming from the DUT, e.g. the DUT
address on the [Main] page. If enable,
set "Select DUT address type” to either
“Public Device Address” or "Random
Device Address” according to the DUT
specification.

Click [Save] to store the results.
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12 How to Setup Automated Testing -
Direct Test Mode

This chapter describes how you can setup the test parameters for automated testing in
Direct Test Mode on the [Main] page.

12.1 DUT Test Limits

Go to the [Configuration] page to input the DUT test limits and cable compensation.
Refer to section 11 Configuration Tab for a detailed description of the parameters.

In [Tester Mode] select “"Direct Test Mode”.
Click [Save] to store the values.

For example:

-+ RTX2254 Bluetooth RF Tester (V0214)

Main ouT Tester Systern Measure Logs Settings Configuration
/" Tester Mode /Dﬁl' Configuration \
Direct Test Modej DIscCHI SR ng

Tester Operation Mode
DUT cable loss settings (positive number)
Save .
S DUT 0 cable loss [dBm] 1.00 :I
DUT 1 cable loss [dBm] 1.00 :I
/" Test Results Limits \
Test resufts must be within these limits to be valid. phans:
Min Max
DUT Frequency Offset [ppm] -40.00 :I 40.00 :I DUT Communication Protocol HCT j
DUT Tx Qutput Power [dBm] -20.00 il 10.00 :I
S
PER - Packet Error Rate [%] 30.70 il \ ave/
DUT advertising packet interval [ms] 90 il 110 :l Advertising Mode
DuUT ble | etti iti b
Save/ cable loss settings (positive number)
N DUT 0 cable loss [dBm] 1.00 :I
DUT 1 cable loss [dBm] 1.00 :I

Filter Options:
DUT advertising packet scan interval [ms] 110 :I

DUT min. power level [dBm] 137 :I
Enable DUT White Listing [~

Select DUT address type | Public Device Address j

Save
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12.2 DUT Test Setup

On the [Main] page, you can input the required parameters for your testing.

In [DUT Port Selection], select the correct RF port and DUT interface to use for the
test. Then press [Select].

Now check that the 3 status LEDs in the lower, right “"Status” frame are green. If not,
check [DUT] in the [Open Interface] box to open the DUT interface.

Enter the RF channels, e.g. 0, 19 and 39 to use in the test in [Select RF Physical
Channels].

Check the test boxes for "DUT Frequency Offset”, "DUT Tx Output Power” and “PER -
Packet Error Rate” in [Select Tests to Run] to enable the test in the test run.

Then press [Save] to store your settings.

-
DUT Tester System Measure Logs Settings Canfiguration
e PER Test - Packet P; -t Interf;
est - Packet Parameters Open Interface i :
N P DUT Port Selection Settings
No. of Packets Payload Length Payload Type Gen. Power [dBm]
DM Burst < 2l DUTO RF Select =/ Save
500 =] 25 = ALTBITS_10101010  +| a1 ey —
DUTO UART j Click "Save" to
- store setup
Select RF Physical Channels Channel Mapping: Select
RF Channel 1 RF Channel 2 RF Channel 3 Phy LL = MHz
Ch. 0 (37) = 2402
o= 19 39 =] Ch. 1 (0) =2404 DUT Info
- B B - = Ch. 19 (17) = 2440 . _
Ch. 38 (39) = 2480 BT Address: 0x84DD20C503AA [ms]
—
Select Tests to Run )
DUT Tx Tests DUT Rx Tests
DUT Frequency Offset PER - Packet Error Rate (DTM burst/ADV Mode Only)
RF Channel 1 RF Channel 2 RF Channel 3 F Channel 1 RF Channel 2 RF Channel 3
Frgquency Offset [Hz] Errdr Rate - Measured at Gen. Power [dBm]
- Hz - Hz - Hz - % - % - %
Frgdgquency Offset [ppm] OK [Count
- ppm - ppm - ppm - - -
DUT Tx Output Power et
-dBm -dBm -dBm - - -
—
] Rx Sensitivity Test
Gen. Power Level [dBm] -41
-dBm -dBm -dBm
Test Result
Test Run
Test Status T TiiE
imit Errors
Start Loop Test No. Current Channel Ch. Test Time [ms]
. Offset 0
Stop 1 :I 0/ch. Cable Loss  Test Completed S — o Time Out Errors  Last 0.00 | Total Test Time [s]
Test Delay [ms] 2402 MHz 1.00 o PER 0 0 Avg. 0.00 0.000
(= DUT packet interval configuration setting [ms] 1] PRt Int. 0
iG] HCI DUT found m DUT: HCI Dx84DD20C503AA @ Generator & Analyzer: @ Tester: Q@
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12.3 Starting the DUT Test

This chapter shows two examples of a test run.

The first one is with a DUT fulfilling the test limits and the second one is outside the
required testing limits.

Go to the [Main] page.

Click [Start] in the [Test Run] sub section.

B e

ouT Tester Systemn

Measure Logs

Settings

Configuration

Setup

Measure Mode

No. of Packets

500 =

DTM Burst ~ |

PER Test - Packet Parameters

Payload Length

25 =

Select RF Physical Channels

Payload Type

kd

ALTBITS_10101010

Channel Mapping:
Phy LL

RF Channel 1 RF Channel 2 RF Channel 3 MHz

Ch. 0 (37) = 2402
il . ¥ . izl - Ch. 1 (0) = 2404
e o vy M =3 G (17) = 2440

Select Tests to Run

DUT Frequency Offset
RF Channel 1
Frequency Offset [Hz]

DUT Tx Tests

RF Channel 2

- Hz - Hz
Frequency Offset [ppm]
- ppm - ppm
DUT Tx Output Power
-dBm -dBm
Test Result
est Run
Test Status
Start e =20, Current Channel
Stop 1 :I 0 Ch.
Test Delay [ms] 2402 MHz

0

DUT packet interval configuration setting [ms]

Ch. 33 (39) = 2480

RF Channel 3

- Hz

- ppm

-dBm

Start

Open Interface

Gen. Pawer [dBm] ST U0 RF Selent
-4 Reset DUT DUTD UART
Select
DUT Info

BT Address: 0x84DD20C503AA

DUT Rx Tests
PER - Packet Error Rate (DTM burst/ADV Mode Only)

RF Channel 1

RF Channel 2

Error Rate - Measured at Gen. Power [dBm]

- 0/p

OK Count

Error Count

] Rx Sensitivity Test

Gen. Power Level [dBm] -41

-dBm

test

Test Limit Errors

- 0fp

-dBm

Ch. Test Time [ms]

Offset 0
Cable Loss  Test Completed Time Out Errors  Last 0.00
Tx Pwr
1.00 0 B o 0 Avg. 0.00
1| Pkt Int. 0

DUT Port Selection

Settings
=l

j Click "Save" to
store setup

Save

- [ms]

RF Channel 3

- Ofp

-dBm

Total Test Time [s]

0.000

-

4

o

HCI DUT found

= HCI 0x84DD20CS503AA @ Generator & Analyzer: Q Tester: @
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12.3.1 DUT - Within Test Limits

In this example, all the tests are within the specified test limits and the DUT passes.

When the test is finished, your screen should look like below:

EEmTemeTy e e

Measure Logs Settings Configuration

ouT Tester Systemn

Setup
Measure Mode

PER Test - Packet Parameters
Payload Length Payload Type

i (S -

Channel Mapping:

No. of Packets
500 =]

Select RF Physical Channels

DTM Burst = |

RF Channel 1 RF Channel 2 RF Channel 3 Phy LL MHz

Ch. 0 (37) = 2402
v - v o = B Ch. 1 (0) = 2404
= o] wi M »3 G (17) = 2440

Ch. 39 (39) = 2480

Select Tests to Run
DUT Tx Tests
DUT Frequency Offset
RF Channel 1
Frequency Offset [Hz]

Frequency Offset [ppm]
[7] DUT Tx Output Power

RF Channel 2 RF Channel 3

Open Interface DUT Port Selection Settings
Gen. P dBi
= (o [EE DuT DUTO RF Select | Save
41 Reset DUT

:‘ es DUTO UART j Click "Save" to

store setup

Select
DUT Info

BT Address: 0x84DD20C503AA - [ms]

DUT Rx Tests

[7] PER - Packet Error Rate (DTM burst/ADV Mode Only)

RF Channel 2 RF Channel 3

-41

RF Channel 1
Error Rate - Measured at Gen. Power [dBm]

OK Count

Error Count
"] Rx Sensitivity Test

Gen. Power Level [dBm]

-dBm

41

-dBm -dBm

est Result
Test Run A
Test Status e —
imit Errors
Start e =t il Current Channel Ch. Test Time [ms]

. Offset 0
Stop 1 :I 0. ch. Cable Loss  Test Completed [ o Time Out Errors  Last 2515.69 | Total Test Time [s]
Test Delay [ms] 2402 MHz 1.00 1i PER 0 1] Avg. 2402.72 7.208

0 :I DUT packet interval configuration setting [ms] 1| Pkt Int 0

o

m DUT: HCI 0x84DD20CS503AA ‘@ Generator & Analyzer: @ Tester: @

All tests are within the limits
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12.3.2 DUT - Outside of the Test Limits

In this example, the DUT fails on the Tx output power because it is outside of the
specified test limit for [DUT Tx Output Power].

A failing test case will be marked red during the test run.

When the test has completed. The overall test status will be red and your screen should

look like below:

EEEE——T e ey

ouT Tester Systermn Measure Logs Settings Configuration

Setup

Measure Mode

PER Test - Packet Parameters

No. of Packets Payload Length Payload Type
DTM Burst ¥
ad 500 =] 25 = ALTBITS_10101010  +|
Select RF Physical Channels Channel Mapping:
RF Channel 1 RF Channel 2 RF Channel 3 Phy LL  MHz
Ch. 0 (37) = 2402
7 - 7 B Fl - Ch. 1 (D) =2404
o o vy B ®3 G (17) = 2440

Ch. 39 (39) = 2480

Select Tests to Run
DUT Tx Tests
DUT Frequency Offset
RF Channel 1 RF Channel 2 RF Channel 3
Frequency Offset [Hz]

Fregquency Offset [ppm]
DUT Tx Output Power

Open Interface DUT Port Selection Settings

Gen. Power [dBm]
i DUTO RF Select =/ Save

-41 =

:‘ Reset DUT DUTO UART j Click "Save" to
store setup

Select

DUT Info
BT Address: 0x84DD20C503AA - [ms]

DUT Rx Tests
PER - Packet Error Rate (DTM burst/ADV Mode Only)

RF Channel 1 RF Channel 2 RF Channel 3
Error Rate - Measured at Gen. Power [dBm] -41

OK Count
Error Count

] Rx Sensitivity Test
Gen. Power Level [dBm] -41

-dBm -dBm -dBm

est Result

Test Run A
Test Status T
Imi rrors
Start Loop Test No. Current Channel Ch. Test Time [ms]

- Offset 0
Stop 1 :I 0|ch. Cable Loss  Test Compléted — 5| TimeOutErrors  Last 2505.66 | Total Test Time [s]
Test Delay [ms] 2402 | MHz 1.00 1 PER 0 0 Avg. 2372.58 7.118

0 DUT packet interval configuration setting [ms] 1| Pt Int o

o

m DUT: HCI 0x84DD20C503AA Q Generator & Analyzer: 0 Tester: 0

All Tx power tests are outside
the test limits and failed
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13 How to Setup Automated Testing -
Advertising Mode

This chapter describes how you can setup the test parameters for automated testing in
Advertising Mode on the [Main] page.

13.1 DUT Test Limits

Go to the [Configuration] page to input the DUT test limits and antenna and cable
compensation. Refer to section 11 Configuration Tab for a detailed description of the
parameters.

In [Tester Mode] select “Advertising”.

Click [Save] to store the values.

For example:

++ RTX2254 Bluetooth RF Tester (V0216)
Main Tester System Measure Logs Settings Configuration

Tester Mode DUT Configuration

Tester Operation Mode: Advertising j bicectestitiatle

DUT cable loss settings (positive number)

3 DUT 0 cable loss [dBm] 1.00 il
DUT 1 cable loss [dBm] 1-U°i|
ﬁest Results Limits \
Test results must be within these limits to be valid. Options:
Min Max
DUT Frequency Offset [ppm)] -40.00 il 40.00 il DUT Communication Protocol HCI j
DUT Tx Qutput Power [dBm] -20.00 il 10.00 jl
5

PER - Packet Error Rate [%] 30.70 il ave
DUT advertising packet interval [ms] 90 il 110 il Avertising Mode

DUT cable loss settings (positive number)

Save
DUT 0 cable loss [dBm] 1.00 il

DUT 1 cable loss [dBm] 1.00 il

Filter Options:
DUT advertising packet scan interval [ms] 115 il

DUT min. power level [dBm] 127 il
Enable DUT White Listing [

Select DUT address type  Public Device Address j

\ Savy
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13.2 DUT Test Setup

On the [Main] page, you can input the required parameters for your testing.

In the [PER Test — Packet Parameters] set the number of packets to use and the
payload type. Payload Type is "SCAN_RESPONSE"” or "NO_SCAN_RESPONSE".

= NO_SCAN_RESPONSE This will scan for advertising packets from the DUT
within the specified scan window, e.g. 5 packets every
100 ms => 500 ms scan window. In this time frame it
is expected to receive 5 advertising packets.

This packet type only tests DUT Tx.

= SCAN_RESPONSE This is basically the same as "NO_SCAN_RESPONSE”
but now RTX2254 will for each advertising packet
request (scan request) an additional advertising
packet from the DUT (scan response). So, by lowering
the RTX2254 generator power it is possible to
measure the DUT Rx sensitivity (PER test result <
30,7%), i.e. the DUT Rx is also tested.

Please note that:
Some DUTs are only advertisers (beacons) and
“"SCAN_RESPONSE"” cannot be used.

Please note that:

The BLE specification states that advertising has a random delay of 0-10 ms, i.e. for a
DUT with advertising interval every 100 ms the “"DUT advertising packet interval [ms]”
time should be set to 110-120 ms to account for this “jitter”. If not, the last advertising
packets might fall outside the scanning window. And fail.

In [DUT Port Selection], select the correct RF port and DUT interface to use for the
test. Then press [Select].

Now check that the 3 status LEDs in the lower, right “Status” frame are green. If not,
check [DUT] in the [Open Interface] box to open the DUT interface.

The RF channels to use in the test in [Select RF Physical Channels] are fixed to
channel 0, 12 and 39 in Advertising Mode but they can be enabled (marked) or disabled
(unmarked).

Check the test boxes for "DUT Frequency Offset”, "DUT Tx Output Power” and “PER -
Packet Error Rate” in [Select Tests to Run] to enable the test in the test run.

Then press [Save] to store your settings.
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= [k

Mal | Tester Systermn | Measure Logs | Settings Il Configuration
S PER Test - Packet P; et 0 Interf;
- Pacl arameters en Interface i 5
N P DUT Port Selection Settings
No. of Packets Payload Type
Save
ADV Burst ¥
ad 5= NO_SCAN_RESPONSE ~| DUTO RF Select v
- Click "Save" to
- - Select store setup
Select RF Physical Channels Channel Mapping: -
RF Channel 1 RF Channel 2 RF Channel 3 Phy LL MHz
Ch. 0 (37) = 2402
o+ 124 Ch. 12 (38) = 2426 DUT Info
\_ Ch. 33 (39) = 2480 BT Address: 0x84DD20C503AA 107 [ms]

Select Tests to Run
) DUT Tx Tests — DUT Tx Tests

DUT Frequency Offset PER - Packet Error Rate (DTM burst/ADV Mode Only)

RF Channel 1
rgquency Offset [Hz]

RF Channel 2 RF Channel 3 F Channel 1 RF Channel 2 RF Channel 3
Errgr Rate - Measured at Gen. Power [dBm] -

o

- Hz - Hz - Hz - % - % - %
Frdquency Offset [ppm] OK [count
- Ppm - ppm - Ppm - - -
Errdr Count

DUT Tx Output Power
-dBm -dBm -dBm - - -

] px Sensitivity Test

N
“~—TeF. Power Level [dBm] -50
- dBm -dBm - dBm
Average packet interval
Test Result
Test Run
Test Status T TiiE
Imi rrors
Start Loop Test No. Current Channel Ch. Test Time [ms]
. . Offset 0
Stop 1 :’ 0|ch, Cable Loss  Test Completed S — o Time Out Errors  Last 0.00 | Total Test Time [s]
Test Delay [ms] 2402 MHz 1.00 o PER 0 0 Avg. 0.00 0.000
0 DUT packet interval configuration setting [ms] | 115 Pkt Int. 0

Adv 0x84DD20C503AA
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13.3 Starting the DUT Test

This chapter shows two examples of a test run.

The first one is with a DUT fulfilling the test limits and the second one is outside the

required testing limits.

Go to the [Main] page.

Click [Start] in the [Test Run] sub section.

-+ RTX2254 Bluetooth RF Tester (V0216) _
-
Tester Systermn Measure Logs Settings Configuration
S PER Test - Packet P: et 0 Interf:
- Padl arameters en Interface i i
Mo e e P DUT Port Selection Settings
Mo. of Packets Payload Type Gen. Power [dBm]
ADV Burst ¥ . No_ScaN_RESFoNSE ] . o DUTD RF Select  ~| Save
s = = -50 = Reset DUT e
Click "Save" to
i Select store setup
Select RF Physical Channels T —
RF Channel 1 RF Channel 2 RF Channel 3 Phy LL MHz
§ o Ch. 0 (37) = 2402
il o ud H =] | Chiiz (38) - 2426 DUT Info
Ch. 39 (39) = 2480 BT Address: 0x84DD20C503AA 107 [ms]
Select Tests to Run
DUT Tx Tests DUT Tx Tests
DUT Frequency Offset PER - Packet Error Rate (DTM burst/ADV Mode Only)
RF Channel 1 RF Channel 2 RF Channel 3 RF Channel 1 RF Channel 2 RF Channel 3
Frequency Offset [Hz] Error Rate - Measured at Gen. Power [dBm]
- Hz - Hz - Hz - % - % - %
Frequency Offset [ppm] OK Count
- ppm - ppm - ppm - - -
DUT Tx Output Power Fer S
-dBm -dBm -dBm - - -
] Rx Sensitivity Test
Gen. Power Level [dBm] -s0
- dBm - dBm - dBm
Average packet interval
Test Result
est Run
Test Status i
imit Errors
Start Loop Test No. Current Channel Ch. Test Time [ms]
. Offset 0
Stop 134 0/ch. Cable Loss  Test Completed Time Out Errors  Last 0.00  Total Test Time [s]
Test Delay [ms] 2402 MHz 1.00 0 PER 0 1] Avg. 0.00 0.000
0 DUT packet interval configuration setting [ms] | 115| Pkt Int. 0
5 |
m DUT: Adv 0x84DD20C503AA @ Generator & Analyzer: @ Tester: @
— —
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13.3.1 DUT - Within Test Limits

In this example, all the tests are within the specified test limits and the DUT passes.

The [DUT Info] shows the DUT Bluetooth address and the average time between the

advertising packets from the DUT when DUT interface was opened.

The [Average packet interval] shows the average time between the advertising
packets from the DUT for the Packet Error Rate test.

When the test is finished, your screen should look like below:

o . ===

Systermn Measure Lags Settings Configuration

Setup
PER Test - Packet Parameters
Measure Mode
No. of Packets

s3]

Select RF Physical Channels

Payload Type

ADV Burst ¥
J NO_SCAN_RESPONSE j

Channel Mapping:

RF Channel 1 RF Channel 2 RF Channel 3 Phy LL MHz
ch. 0 (37) = 2402
0 124 =]  ch.iz (38) = 2426

Ch. 39 (39) = 2480

Select Tests to Run

DUT Tx Tests

DUT Frequency Offset
RF Channel 1

RF Channel 2 RF Channel 3

Frequency Offset [Hz]
Frequency Offset [ppm]
DUT Tx Output Power

Open Interface

DUT Port Selection Settings
Gen. Power [dBm]
DuT Save
- DUTO RF Select j
-50 = Reset DUT I
Click "Save" to
Select store setup
DUT Info

BT Address: 0x84DD20C503AA 104 [ms] ]

DUT Tx Tests
PER - Packet Error Rate (DTM burst/ADV Mode Only)

RF Channel 1 RF Channel 2
Error Rate - Measured at Gen. Power [dBm]

OK Count
Error Count

[7] Rx Sensitivity Test
Gen. Power Level [dBm] -50

-dBm

Average packet interval

RF Channel 3

-dBm -dBm

est Result
Test Run A
Test Status T
imit Errors
Start Loop Test Na. Current Channel Ch. Test Time [ms]

- Offset 0
Stop 1 :I 0/ch. Cable Loss  Test Complzted [ o Time Out Errors  Last 4617.14 |  Total Test Time [s]
Test Delay [ms] 2402 MHz 1.00 1 PER 0 1] Avg. 4761.32 14.284

0 DUT packet interval configuration setting [ms] | | 115 Pkt Int. o

o

m DUT: Adv 0x84DD20C503AA Q@ Generator & Analyzer: @ Tester: Q@

All tests are wit

hin the limits
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13.3.2 DUT - Outside of the Test Limits

In this example, the DUT fails on the Tx output power because it is outside of the
specified test limit for [DUT Tx Output Power].

A failing test case will be marked red during the test run.

When the test has completed. The overall test status will be red, and your screen should
look like below:

-+ RTX2254 Bluetooth RF Tester (V02 EE

Tester Systermn Measure Logs Settings Configuration

Setup
PER Test - Packet Parameters Open Interface i F
N P DUT Port Selection Settings
No. of Packets Payload Type Gen. Power [dBm]
ADV Burst ¥ X NO_SCAN_RESFONSE | . o DUTO RF Select | Save
s = = -50 Reset DUT e
Click "Save" to
. Select store setup
Select RF Physical Channels Channel Mapping:
RF Channel 1 RF Channel 2 RF Channel 3 Phy LL MHz
Ch. 0 (37) = 2402
= 0H i ©E 3  Ch.12 (38) = 2426 DUT Info
Ch. 33 (39) = 2480 BT Address: 0x84DD20C503AA 107 [ms]
Select Tests to Run
DUT Tx Tests DUT Tx Tests
DUT Frequency Offset PER - Packet Error Rate (DTM burst/ADV Mode Only)
RF Channel 1 RF Channel 2 RF Channel 3 RF Channel 1 RF Channel 2 RF Channel 3
Frequency Offset [Hz] Error Rate - Measured at Gen. Power [dBm]
Fregquency Offset [ppm] OK Count

Ei Count
DUT Tx Output Power rror Coun

] Rx Sensitivity Test
Gen. Power Level [dBm] -50

-dBm -dBm -dBm

Average packet interval

est Result
Test Run A
Test Status
Test Limit Errors
Start Loop Test No. Current Channel = o Ch. Test Time [ms]
set
Stop 1 :I 0|ch, Cable Loss  Test Complefed S — 3 Time Out Errors  Last 4864.61 | Total Test Time [s]
Test Delay [ms] 2402 MHz 1.00 PER 0 0 Ava. 4696.85 14.001
0 DUT packet interval configuration setting [ms] | f15] Pkt Int. 0
-
4 13
LI Click 'Start’ to restart test run. m DUT: Adv Dx84DD20C503AA @ Generator & Analyzer: @ Tester: Q@

All Tx power tests are outside
the test limits and failed
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14 How to Setup Manual Testing

This chapter describes how you can setup the test parameters for manual testing on the
[DUT] and [Tester] pages.

14.1 DUT Tab

On the [DUT] page you can control the DUT, i.e. start a radio transmit (Tx) or a receive
(Rx) test.

14.1.1 For example, "Test DUT Tx power”

In [Tx — Mode], select the channel, payload length and payload type to use.

Click [Start] to start transmitting. DUT now enters Tx burst mode.

- RTX2254 Bluetooth RF Tester (V02 EE
Main Tester System Measure Logs Settings Configuration r
DUT RF Setup
e [ DUT Status: Tx Burst mode ]
Start Channel Payload Length Payload Type Reset RF Mode Reset DUT
Stop 0 j‘ 25 :I ALTBITS_10101010 j DUT Port Selection
Rx - Mode DUTO RF Select =
Start Channel Received Packets DUTO USB j
Stop o i‘ o Select
m DUT: HCI 0x84DD20C503AA @ Generator & Analyzer: @ Tester: @
—— —
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14.2 Tester Tab

On the [Tester] page, you can control the tester, i.e. start a radio transmit (Tx) or a
receive (Rx) test.

14.2.1 For example, “"Test DUT Tx power”
In [Rx = Mode], select the channel (select same channel as set on [DUT] page).
Click [Start] to start receiving. Tester now enters Rx burst mode.

As an option, in [Tester RF Input Power], check the [Monitor] box to start
continuous measuring.

As an option, in [Tester Analyzer Mode], check the [Monitor] box to start continuous
measuring.

- RTX2254 Bluetooth RF Tester (VOZ [

-

Main | DUT System | Measure Logs | Seftings | Configuration

Tester Setup - Burst Mode
Packet Error Rate

[Tester Status: Rx Burst mode ]

Reset RF Mode Reset Tester

Tx - Mode
No. of Packets
Set "No of packets” = 0 for continuous transmission
1500 = Reset Ana+Gen

e Channel Gen. Power [dBm] Payload Length Payload Type
. — = Packets Sent
0] -a0 25+ ALTBITS_10101010 - |
Stop
Rx - Mode
Start Channel Received Packets
Stop 0 0

Tester Setup - Continous Wave (CW)

Tx - Continuous Wave

Channel

o

Start

Stop

Tx - Set Attenuation Rx - Continuous Wave

Attenuation [dB] P Channel

Set - .
o j Stop o :‘

Tester RF Input Power
Input level [dBm]

Read -1.09 dBm

Monitor,

RX Mode must be active

Tester Analyzer Mode
RX - Frequency Offset

Reset

7] Monitor

4

RX Mode must be active

Last Offset [Hz]
9836

L

m DUT: HCI 0x84DD20C503AA @ Generator & Analyzer: @ Tester: @

Please note that:
The [Tester RF Input Power] field is not cable compensated.
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15 How to Run a Rx Sensitivity Test

This chapter describes how you can run a DUT Rx sensitivity test. This can be done in
“Direct Test Mode” and “Advertising Mode”.

Refer to section 12 How to Setup Automated Testing - Direct Test Mode or section 13
How to Setup Automated Testing - Advertising Mode to setup the test conditions.
Advertising Mode is used as example.

In [PER - Packet Error Rate] enable the [Rx Sensitivity Test] to run this test
together with the PER test.

Set the no of packet to use in [No. of Packets], packet type in [Payload Type] to
“SCAN_RESPONSE" (required) and initial generator power is set under [Gen. Power
[dBm]].

Please note that:

The DUT must support scan response. DUT advertising packet interval limit errors will be
cleared during the Rx sensitivity test. Set limit to 0 to disable limit check.

,

Tester | System Measure Logs Settings Configuration
B PER Test - Packet P 1 0 Interf: I
est - Packet Parameters en Interface i F
Measure Mode P DUT Port Selection Settings
No. of Packets Payload Type Gen. Power [dBm]
ADV Burst ~| N - ) 2L DUTO RF Sele < Save
10 =] SCAN_RESPONSE 70 = oI
Click "Save" to
B Select store setup
Select RF Physical Channels GhannelManping
RF Channel 1 RF Channel 2 RF Channel 3 Phy LL MHz
Ch. 0 (37) = 2402
0] 12 39 = Ch. 12 (38) = 2426 DUT Info
Ch. 39 (39) = 2480 BT Address: OxFFFFFFFFFFFF - [ms]
Select Tests to Run
DUT Tx Tests DUT Rx Tests
DUT Frequency Offset PER - Packet Error Rate (DTM burst/ADV Mode Only)
RF Channel 1 RF Channel 2 RF Channel 3 RF Channel 1 RF Channel 2 RF Channel 3
Frequency Offset [Hz] Error Rate - Measured at Gen. Power [dBm]
- Hz - Hz - Hz - % - % - %
Freguency Offset [ppm] OK Count
- ppm - ppm - ppm - - -
DUT Tx Output Power Error Count
- dBm -dBm - dBm - - -
Rx Sensitivity Test
Gen. Power Level [dBm] -70
-dBm -dBm -dBm
Awverage packet interval
Test Result
Test Run
Test Status o —
est Limit Errors
Start e =t il Current Channel Ch. Test Time [ms]
— Offset 0
Stop 1j 0ch. Cable Loss  Test Completed — | TimeOutErrors  Last 0.00 | Total Test Time [s]
Test Delay [ms] 2402 |MHz 1.00 0 PER 0 0 Avg. 0.00 0.000
0 :I DUT packet interval configuration setting [ms] 115| Pkt Int. 0
1i{»] Scanning for advertising DUT....Wait m DUT: Adv OxFFFFFFFFFFFF @ Generator & Analyzer: Q@ Tester: @
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Test result using Advertising Mode.

T — = =

Mal Tester Measure Logs Settings Configuration

Systermn

Setup

Measure Mode

PER Test - Packet Parameters
No. of Packets

105

Select RF Physical Channels
RF Channel 1 RF Channel 2

o= 12

Payload Type

ADV Burst |
SCAN_RESPONSE

RF Channel 3
Ch. 0
Ch. 12

(37)
(38)

Select Tests to Run

DUT Tx Tests

DUT Frequency Offset
RF Channel 1

RF Channel 2 RF Channel 3

Frequency Offset [Hz]
Fregquency Offset [ppm]
DUT Tx Output Power

0

DUT packet interval configuration setting [ms]

Channel Mapping:
Phy LL

Ch. 33 (39) = 2480

Test Result
Test Run
Test Status
Start ooEplE Bt Current Channel
Stop 1 :I olch. Cable Loss  Test Completed
Test Delay [ms] 2402 | MHz 1.00 1

115

Open Interface

DUT Port Selection Settings
Gen. Power [dBm]
DUT Save
DUTO RF Select j
Reset DUT P "
Click "Save" to
Select store setup
DUT Info

BT Address: 0x84DD20C503AA 107 [ms]

DUT Rx Tests
PER - Packet Error Rate (DTM burst/ADV Mode Only)

RF Channel 1 RF Channel 2
Error Rate - Measured at Gen. Power [dBm] -88

OK Count
Error Count

Gen. Power Level [dBm] -38
FVerage packet mterval

RF Channel 3

Rx Sensitivity Test

Test Limit Errors )
Ch. Test Time [ms]

Offset 0

Time Out Errors  Last 51340.92 | Total Test Time [s]
Tx Pwr 0
s o 0 Avg.  46355.71 139.067
Pkt. Int. 0

o]

Adv Dx84DD20C503AA @ Generator & Analyzer: Q@ Tester: @
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16 Hardware Description

This chapter presents a description of the RTX2254 Bluetooth RF tester hardware, the
DUT interfaces and supported protocols.

16.1 Test Interfaces

The RTX2254 Bluetooth RF tester supports one or two DUT interfaces depending on
configuration.

<

2254 Bluetooth RF tester

RTX2254 Bluetooth RF tester front — DUAL DUT (RTX no. 95101348)
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16.1.1 DUT RF Inputs

The RTX2254 tester supports up to 2 RF inputs (50 Q impedance) with N-type connector
(dual version). A N-type to SMA converter can be used if using SMA-cables with the
tester:

= RFO
= RF1 (Dual port only)

16.1.2 DUT Communication Interfaces

The RTX2254 tester supports 2 x 2 DUT interfaces:

= DUTO UARTO and  USBO
« DUT1 UART1I  and  USB1 (Dual port only)

UARTx connected through a D-SUB9 connector on the front.

USBx connected through a USB-A connector on the front.

Please note that:
RTX2254 is available as a single ported tester for one DUT (RTX no. 95101347) or as a
dual ported tester for two DUTs (RTX no. 95101348).

16.1.2.1 UARTO and UART1 Connector Pinout

The UARTO and UART1 voltage level will auto adjust to the voltage from the connected
DUT, i.e. the highest voltage measured on input pins are used. DUT voltages from 1.8V
to 5.0V are supported, i.e. an external voltage converter will normally not be required.

1 2345
]
6 789
UART signals: D-Sub 9 PIN
Tx 3
Rx 2
CTS 8
RTS 7
Ground 5

Other pins are not connected.

The interface supports the following parameters:
= Baud rate for DUT: 1200, 2400, 9600, 14400, 19200, 38400, 57600, 115200

= Number of data bits: 8

= No parity
= Stop bit: 1
= Flow control (RTS or CTS) enable or disable

= Signal voltages from 1.8V to 5.0V (auto config)

User Manual V0216.3 RTX2254 Bluetooth RF tester 75



16.1.2.2 2-Wire

2-Wire signals: | D-Sub 9 PIN
TX 3
Rx 2
Ground 5

The interface supports the following parameters:
= Baud rate for DUT: 1200, 2400, 9600, 14400, 19200, 38400, 57600, 115200

= Number of data bits: 8

= No parity

= Stop bit: 1

= No flow control (RTS or CTS)

= Signal voltages from 1.8V to 5.0V (auto config)

16.1.2.3 USBO and USB1 Connector Pinout

Device
useA | 5=
USB signals: USB A PIN
VBUS (5V) 1
D- 2
D+ 3
Ground 4

16.2 Test Protocols
The RTX2254 Bluetooth RF tester supports the following test protocols:
= HCI Access to the HCI (PHY and LL layer)

= 2-Wire Access to the Non HCI (PHY and LL layer, host/application)

Refer to section 5.1.2.3 Payload Type for the full list of supported packet types.

Please note that:
The tester is transparent for other commands while the RF test commands are not used,

i.e. the tester interfaces are not opened by the RTX2254 application.
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17 Test Limitations

This chapter describes some testing limitations.

17.1 Generator Output Power

The generator output power when transmitting to the DUT.

The tester can use burst or CW mode in Direct Test Mode. In Advertising Mode is uses
the advertising packet type from the DUT.

Main tab:

Parameter Value

Packets (Burst) Direct Test Mode:
100 - 65535
Advertising Mode:
1 -10000

RF level output -40 to -100 dBm

Frequency (channel) Direct Test Mode:

2402 to 2480 MHz, 40 channels
Advertising Mode:
2402, 2426 & 2480 MHz, 3 channels

Payload pattern Direct Test Mode:

0 to 7 for HCI

0 to 3 for 2-Wire
Advertising Mode:

0 to 1 for Advertising

Payload length Direct Test Mode:

0-37 bytes

Advertising Mode:
Advertising packet from DUT

Please note that:

HCI has a receive max. of 64535 packets.
2-Wire has a receive max. of 32767 packets.
Advertising has a receive max. of 64535 packets.

Tester tab:

Please note that:
Advertising Mode not supported

Parameter Value
Packets (Burst) 0 - 100000 or select 0 for continuous
RF level output -40 to -100 dBm
Frequency (channel) 2402 MHz to 2480 MHz, 40 channels
Payload pattern 0 to 7 for HCI

0 to 3 for 2-Wire
Payload length 0 to 37

Please note that:
HCI has a receive max. of 64535 packets.
2-Wire has a receive max. of 32767 packets.
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17.2 Frequency Offset

The frequency offset is the difference between the RF carrier frequency and the nominal
Bluetooth channel frequency.

Main tab:

Parameter Value

Packets Direct Test Mode:
Min. 740
Advertising Mode:
Min. 20

RF level input -50 to +10 dBm

Frequency (channel) Direct Test Mode:

2402 to 2480 MHz, 40 channels
Advertising Mode:
2402, 2426 & 2480 MHz, 3 channels

Payload pattern Direct Test Mode:

ALT. bits 10101010 (packet type 2)
Advertising Mode:

Advertising packet from DUT

Payload length Direct Test Mode:

25 bytes

Advertising Mode:
Advertising packet from DUT
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17.3 PER Test

The PER (Packet Error Rate) test measures the BLE receiver quality.

It is possible to specify the number of packages to send in the PER test and packet type.

Parameter Value

Packets 0 - 65535

RF level input -50 to +10 dBm
Frequency (channel) Direct Test Mode:

2402 to 2480 MHz, 40 channels
Advertising Mode:
2402, 2426 & 2480 MHz, 3 channels

Payload pattern Direct Test Mode:

PRBS9 (packet type 0) or selectable:
0 to 7 for HCI

0 to 3 for 2-Wire

Advertising Mode:

Advertising packet from DUT V)

Payload length Direct Test Mode:

37 bytes or selectable 0 to 37 bytes
Advertising Mode:

Advertising packet from DUT

PER result = 0-100%.
1) Below the BLE PDU types supported in Advertising Mode:

= ADV_IND
Known as Advertising Indications (ADV_IND), where a peripheral device requests
connection to any central device.

= ADV_DIRECT_IND — NOT SUPPORTED
The connection request is directed at a specific central device.

= ADV_NONCONN_IND
A non-connectable device. Advertising information can be received by any
listening device.

= ADV_SCAN_IND
As ADV_NONCONN_IND, with the option to get additional information via scan
responses.
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18 Demo Application

This chapter shows some examples of how to use the RTX2254 Bluetooth RF tester with
the available demo application “"TestProj_RTX2254_BT-DxxxXx.zip".

Please note that:
This is separately delivered. However, updated DLLs and API header files are included in
the “Setup_RTX2254 Bluetooth_ RF Tester Vxxxx.exe” release.

Direct Test Mode and Advertising Mode are supported by the Demo Application
(TestProj_RTX2254_BT-D0216.zip).

The demo application has a command line interface. It can be built with Visual Studio
2010, 2013 or 2015.

The Demo Application supports DUT on UARTO, UART1, USBO and USB1.

Refer to the “"Readme.txt” for some more details. Please check and update the settings to
match your system.

18.1 Settings

Some settings can be customized when building the RTX2254 Demo Application. COM
port numbers can be set when executing the Demo Application.

The RTX2254 operation mode: Direct Test Mode or Advertising Mode must be specified at
compile time.

DUT_COM is by default UARTO_O.
// Select the operation mode to use in test

#define USE_DTM_MODE
//#define USE_ADV_MODE

[/ == mm oo oo oooo-ooo-o-o-oo-o-
//--- TESTER choice of number and front port selection
const char PORTSERVER_NAME[ ]= "RTX2254PortServer"; // Name of PortServer
connected to TESTER
rsuintl6 TESTER_COM = 10; // RTX BLE Tester
rsuintl6 GENERATOR_COM = 11; // RTX BLE Generator
rsuintl6 ANALYZER_COM = 12; // RTX BLE Analyzer
rsuintl6 UARTO_COM = 20; // UART-@ COM port
rsuint16 UART1_COM = 21; // UART-1 COM port
rsuintl6 USBO_COM = 22; // USB-8 COM port
rsuintl6 USB1_COM = 23; // USB-1 COM port
const rsbool DUT_HWExchange = TRUE; // DUT uses HW
handshake
const int DUT_BAUD = 115200; // Dut Baudrate
rsuintl6 DUT_COM = UARTO_COM; // Active DUT COM port
rsbool DUT_Comm_Open = FALSE; // TRUE if DUT communication
has been opened
rsbool TESTER_Comm_Open = FALSE; // TRUE if TESTER

communication has been opened
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18.2 Running the Demo Application

You can select the DUT interface to use, i.e. UARTO, UART1, USBO or USB1 by the
commands C, D, E, F.

You can map other COM port numbers with the command H

Then you can run one of the test commands, e.g. select 2 to run the “Test PER, Pwr. &
Freqg. in loop” test.

i CA\Tmp\TestProj_RTX2254_BT-D0214\Debug\TestProject.exe _ e S

Starting RTA2254 Bluetooth RF TestProject
SW version: DB214 ~ 2017.87.30-12:43

Project MENLU —
Qpen communication to TESTER
Close c nication to TESTER
Select and open communication
Select 1 and open communication
Select and open communication
Select and open communication
Change Loop counter (32
Change COM port numhers
Show COM port numbers
Clear all testresults
Qpen communication to
Close communication to

EXIT

Get BD Address

Test PER, Pur. & Freg. in loop
Get Info from DUT loop

Getting frequency offset loop

lrite rvesults to: RTX2254_log

5]
1
2
3
4
5
6
?
8
2
5]
1

FELo-IOTEIEOED

(==

In the below example, E is selected to use USBO and then command 2 to run the “Test
PER, Pwr. & Freq. in loop” test.
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CATmp\TestPrej_RTX2254 BT-D0214\Debug'TestProject.exe

Starting RTX2254 Bluetooth RF TestProject
W version: DB214 ~ 2019.89_38-12:43

Progject HENHN

Open
Get BD Address Close communication to TESTER
Test PER, Pwr. & Freg. in loop Select UARTA and open communication
Get Info from DUT loop D. Select UART1 and open communication
Getting frequency offset loop Select USBA and open communication
Select USB1 and open communication
Change Loop counter (3>
Change COM port numbers
Show COM port numbers
WUrite results to: RIX2254.log Clear all testresults
K. Open communication to
GClose communication to

[ =N == N = Xy TR Ry~ ]

=

Port Server open on COM: 18. Status
Open and init connection to TESTER on COM: 18. Status
Waiting 888@ ms for reset of Generator and Analyzer module...
Open and check connection to GEMNERATOR on COM: 11. Status
Open and check connection to ANALYZER on COM: 12. Status
Enable communication to TESTER. Status
DUT Baudrate = 115288. Status
Open connection to DUT on COM: 22. Status
Opening and checking communication to DUT. Status
Compleded opening of communication to COM: 22. Status

HEMN

Open communication to TESTER
Get BD Address Close communication to TESTER
Test PER. Pwr. & Freq. in loop Select UARTA and open communication
Get Info from DUT loop D. Select UART1 and open communication
Getting frequency offset loop Select USBA and open communication
Select USB1l and open communication
Change Loop counter (32
Change COM port numbers
Show COM port numbers
Write results to: RTX2254.loyg GClear all testresults
Open communication to
GClose communication to

a
1
2
3
4
5
[
2
8
ks
5]
1

e

finalyzer current operation mode 1=Direct Test Mode. Status
Closing the communication to DUT. Status
Cloze connection to DUT on COM: 22. Status
DUT Baudrate = 115288. Status
Open connection to DUT on GOM: 22. Status
Opening and checking communication to DUT. Status
——— Loop no: 1 of 3
Packet error test of 15808 packets on channel 1%. Status
TxCount = 158H@. Errovrs = a. Status
Tester freq offset read Status
Tester freq offset = 18157H=
Tester measured powerlevel. Status
Tester measured power: —3.79dBm
Tester temperature. Status
Tester temperature = 31C {1294>
——— Loop no: 2 of 3
Packet error test of 1580 packets on channel 1%. Status
TxCount = 158H@. Errovrs = a. Status
Tester freq offset read Status
Tester freq offset = 18137H=
Tester measured powerlevel. Status =
Tester measured power: —3.79dBm
Tester temperature. Status
Tester temperature = 31C {1294>
——— Loop no: 3 of 3
Packet error test of 1580 packets on channel 1%. Status
TxCount = 158H@. Errovrs = a. Status
Tester freq offset read Status
Tester freq offset = 18514H=
Tester measured powerlevel. Status =
Tester measured power: —3.83dBm
Tester temperature. Status =
Tester temperature = 31C {1294>
Completed the testloop of PER and Frequency offset. Status
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19 Frequently Asked Questions

This section presents some frequently asked questions and answers:

1) If there is no connection to RTX2254 Bluetooth RF tester
a. Check that USB cable is connected to tester and PC
b. Check power cable and that power is ON
c. Check power fuse on the back
d. Check that the Port Server is started and enabled with the correct COM-port

2) If no "Green"” status light
a. Check that the COM-port number for Tester, Analyzer and Generator are
correct setup, refer to section 10 Settings Tab.

3) Tester is not ready - Interfaces not open
a. Check that the COM-port number for Tester, Analyzer and Generator are
correct setup, refer to section 10 Settings Tab.
b. Check that the COM-port nhumber for the selected DUT interface is correct
setup, refer to section 10 Settings Tab.
c. Check that the [Auto open] box is checked or click [Open] to open
manually.

4) My DUT is not working
a. Check that the COM-port number for DUT, baud rate and selected
communication port type (USB/UART) is correct setup, refer to section 10
Settings Tab.
b. Check that you have selected the correct communication protocol (HCI or 2-
wire) for your DUT.

5) Measurements are not in the log file
a. Check that the log feature is enabled on the [Measure Logs] page
Refer to section 9 Measure Logs Tab.

6) How to see the log files
a. The log files are stored in folder c:\Users\All Users\RTX2254\Log\ and can be
opened with a normal text view like Notepad.
Refer to section 9 Measure Logs Tab.

7) My settings are not stored
a. Remember to click [Save] to store your settings.
If new values are entered and you go to another tab, the old settings will be
restored to the last stored when you go back.

8) My tester does not show Advertising Mode
a. The Advertising Mode option must be installed with a license.

9) My advertising DUT is not detected
a. Make sure that the DUT is advertising. Some BLE devices only have fast
advertising interval for the first 30 seconds. Restart advertising.
b. Make sure that the "DUT advertising packet scan interval” in “Configuration”
tab is high enough. You can set it to maximum 10240 ms. This will increase
the detection/scanning time
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