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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 quick installation guide will describe the basic hardware and software installation
procedures for the RTX2254 Bluetooth RF Tester - Stand-alone unit, the configuration
and the first test with a DUT supporting Direct Test Mode. However, Advertising Mode is
very similar, but there is no communication interface available to control the DUT.

Please note that:
A test DUT must be available to complete this quick installation guide.

The DUT must be setup for production test (DTM) with either HCI or 2-Wire
interface. A “"Test DUT” with USB is used as example in this description.

- N

DUT 0O

2254 Bluetooth RF tester

RTX2254 with “Test DUT"” on USB

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).
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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
CwW
DLL
Driver
DTM
DUT
EAI
ESD
GND
GUI
HCI
HW
(D)
IRR
ISM
LL

LQ
MAC
PC
PDU
PER
Pop-Up
PPM
RF
RS232
RSS
RSSI
RTX2300
Rx
SIG
SwW
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 Hardware Installation Procedure

The section describes how to connect the RTX2254 Bluetooth RF tester.

3.1 Connection Overview

DUT O DUT 1 (©ptiona)

Status LED's USB to DUT

2 & 4 wire to DUT

USB control interfacex Power
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3.2 Installation

The RTX2254 test system comes preassembled and needs only the following:
1. Connect power cord (100-240 V)
2. Prepare, but do not connect a USB cable to PC

3. Turn on power on backside of RTX2254

4. Turn on PC
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4 Software Installation Procedures

The RTX2254 SW package includes the necessary drivers and RTX2254 Bluetooth RF tester
software. The following drivers and supporting Windows application are included:

RTX EAI Port Server

RTX USB Bridge Driver (CP210x USB to UART Bridge)
Microsoft Visual Studio C++ 2010 Runtime Library (.net)
RTX2254 demo application (a sample application project)

RTX2254 Bluetooth RF tester application

Please refer to the RTX2254 User Manual for more information on how to use the tester.

4.1 Software Installation File #1

4.1.1 RTX2254 Bluetooth RF Tester Software Installation

Locate the file: "Setup_RTX2254_Bluetooth_RF_Tester_V0216.3.exe"” and execute
it. The following pop-up will appear.

g

Select Setup Install Mode

Al Select install mode

RTX2254 Bluetooth RF Tester - V0216.3 can be installed

for all users (requires administrative privileges), or for
you only.

& Install for all users (recommended)

< Install for me only

Cancel

Select “Install for all users” or “Install for me only” as required.
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ﬁrj Setup - RTx2254 Bluetooth RF Tester - WO216.3

Select Destination Location
where should RTX2254 Bluetooth RF Tester - ¥0216.3 be installed?

I Setup will install RT%2254 Bluetooth RF Tester - w0Z216.3 into the follmwing
folder,

To continue, click Mext, IF you would like bo select a different Folder, dick Browse,

_:\Program File iR ] Ler e Browse...

Ak least 62,2 ME of free disk space is required.

Mext = ll Zancel

Select the preferred installation folder or stick with the proposed one.
Then click [Next >].

ﬁ! Setup - RTX2254 Bluetooth RF Tester - W0216.3

Select start Menu Folder
where should Setup place the program's shaortcuts?

E i Setup will create the program's shortouts in the Following Start Meanu Folder,

To continue, click Mext, IF you would like o select a different Folder, dick Browse,

Blustooth RF Tes 3 Browse..,

< Back ” Mexk > l[ Cancel

Click [Next >] again to continue
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15 Setup - RT32254 Bluetooth RF Tester - 0216.3 o @ |[=s]

Select Additional Tasks
which additional tasks should be performedr

Select the additional tasks vou would like Setup ko perform while installing RTX2254
Bluetaoth RF Tester - YO216.3, then click Mext,
Additional shorbcuts:
| Create a deskbop shorbout
Additional software:

RT%225%4 demo application

| {Copy the sample application ko the installation Folder, Refer to the RTXZ254
User Manual For more dekails)

< Back H Mext = l| Zancel

Select to add:

= An application shortcut to your desktop
= The RTX2254 demo application to your installation folder

Or deselect to skip item.

Then click [Next >].

i5) Setup - RTX2254 Blustanth RF Tester - W0216.3 o] 3@ [

Ready to Install

Setup is now ready to begin instaling RTX2254 Eluetooth RF Tesker - WOZ16.3 on
yOur computer,

Click Inskall to continue with the installation, or click Back if vou want bo review or
change ary settings,

Destination location: -
C:\Program Files (x86)\RT¥\RTXZ2254 Blustaath RF Testeriv0z16.3

Start Menu folder:
RTx\RT®Z254 Blustooth RF Testeriv0z16.3

Additional tasks:
Additional shortcuts:
Create & desktop shaorbcuk
Additional software:
RTX2254 demo application

< Back |[ Install l| Cancel

The programs are now ready to be installed.

Click [Install] to install the programs at the shown location.
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4.1.2 Drivers Installation

15! Setup - RT2254 Blustooth RF Tester - Y0216.3 = = | =

Completing the RTX2254
Bluetooth RF Tester - ¥0216.3
Setup Wizard

Setup has finished installing RT%2254 Eluetooth RF Tester -
Y0216.3 on your computer, The application may be launched
by selecting the installed shartouts,

Click Finish to exit Setup,

| Launch RT¥ EAI Portserver installer i~
| Launch RTx USE Bridoe driver installer 64 bit{xa4)

Launch wisual Studio C++ 2010 runtime lib, installer
B4 bit{x64)

| Launch RTx2254 release note
Launch RTXZ254 Quick Guide

m

Launch RT%Z254 User Manual -

By default, 2 different drivers and optionally the development environment can be

installed. The installer will present 32 bit (X86) or 64 bit (x64) drivers depending on the

used PC’s operating system.

Furthermore 4 different documents can be automatically opened after installation:

= Release note The latest changes and information about new firmware
* Quick Guide This quick guide to get you started
= User Manual A description of the tester’s features, i.e. how to perform a

test and a more detailed hardware description
= API Specification A description of the different functions in the API and the
required parameters
Please select the ones you would like to read and then click [Finish].

Please note that:
All the documents can be found in the installation folder.

Quick Installation Guide V0216.3  RTX2254 - Bluetooth RF tester

11



4.1.3 RTX EAI Port Server Installation

ﬁ! Setup - RTH EAL Port Server EI' [=] '@

Welcome to the RTX EAI Port
Server Setup Wizard

This will install RTx EAL Port Server 1.57.0.1 on your
computer,

It is recommended that vou close all other applications before
conkinuing.

Click Mext to continue, or Cancel ko exit Setup,

[ Mexk = l [ Cancel

Now the EAI Port Server will be installed. Please click: [Next >].

ﬁ'ﬁ! Setup - RTH EAL Port Server E" = |

Select Destination Location
‘where should RTx EAI Port Server be installed?

i Setup will install RTX EAL Port Server inka the Fallowing Folder,

To conkinue, click Mext, IF wou would like to select a different Folder, click Browse,

C\RExTools\REXEsiPortServer Browse, ..

At least 3,6 ME of free disk space is required.

[ < Back ” Mext = l[ Cancel

Select the preferred installation folder or stick with the proposed one.
Then click [Next >].
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ﬁ! Setup - RTHEAL Port Server EI' = |

Ready to Install
Setup is now ready to begin instaling RTx EAL Port Server on your computer,

Click Install to continue with the installation, or click Back if you want to review or
change any setkings.

Destination location:
c:\RExTools\RExEaiPortServer

[ < Back ” Install l[ Cancel

Now the EAI Port Server will be installed. Please click: [Install >].

5 Setup - RTX EAI Port Server = = | &=

Completing the RTX EAI Port
Server Setup Wizard

Setup has finished inskalling R Tx EAT Pork Server on wour
computer, The application may be launched by selecting the
installed shortcuts,

Click Finish ko exit Setup,

[ Launch RTx EAI Port Server

/

Remove the check mark in “Launch RTX EAI Port Server”.

Now click [Finish].
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4.1.4 UART Bridge Driver Installation

CP210x USE to UART Bridge Driver Installer

Welcome to the CP210x USB to
N\
&

UART Bridge Driver Installer

This wizard will help you install the drivers for your CP210k
UUSB to UART Bridge device.

To continue, click Mext.

Meat > ]| Cancel

Now click [Next >].

CP210x USE to UART Bridge Driver Installer

License Agreement

-_ To continue, accept the following license agreement. To read the entire
% agreement, use the scroll bar or press the Page Down key.

mutual understanding between you and Silicon Labs with respect to this  »
subject matter herein. This Agreement may only be modified by a written
addendum, which has been signed by both you and Silicon Labs.

BY CLICKING "I ACCEFT THE TERMS OF THIS AGREEMENT" YOU
AGREE TO ACCEPT AND COMPLY WITH THE TERMS OF THIS
LICENSE AGREEMENT WITH SILICON LABORATORIES INC.

@ | accept this agreement Save As | | Prirt
dont accept this agreement

| < Back |[ Mesd > ]| Cancel |

Please read and select the [I accept this agreement] and then click [Next >].
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+-| Windows Security S — I&

Would you like to install this device software?

Mame: RTX A7S Ports (COM 8 LPT)
%r Publisher: RTX 475

[T Always trust software from "RTX A/S". Install J [ Don't Install

& You should only install driver software from publishers you trust. How can
I decide which device software is safe to install?

L

If this window appears, then please click [Install].

CP210x USE to UART Bndge Driver Installer

Completing the Installation of the
CP210x USB to UART Bridge Driver

The device driver installation wizard did not update any of your
software for your hardware devices because it was not better than
the software you cumently have installed.

Driver Mame Status
s RTX A/S (silabser) Ports {09/159/2016 ... Readytouse

4 L F

< Back Finigh l I Cancel

Now click [Finish].
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4.1.5 Microsoft Drivers Installation

The Microsoft C++ run time libraries might already be installed on the PC.

. Microsoft Visual C++ 2010 x64 Redistributable Setuy L=

Welcome to Microsoft Visual C++ 2010 x64 Redistributable Setup
Please, accept the license terms to continue, w

MICROSOFT SOFTWARE LICENSE TERMS i

MICROSOFT VISUAL C++ 2010 RUNTIME LIBRARIES WITH
SERVICE PACK 1

These license terms are an agreement between Microsoft
Corporation (or based on where you live, one of its affiliates) and
you. Please read them. They apply to the software named above, .

/V I have read and accept the license terms. @

[ Yes, send information about my setup experiences to Microsoft Corparation,

For more information, read the Data Collection Policy.

[ Install J’ Cancel ]

Please read and select the [I have read and accept the license terms] and then click
[Install].

L= LR X

# Microsoft Visual C++ 2010 xb4 Redistributable Setu

Installation Is Complete

Mww Micro"sc:jft Visual C++ 2010 x64 Redistributable has been
H iy installed.
Visual Studio

ecent versions of this package on
icé website,

Click [Finish].

Now all needed programs and drivers are installed on your PC. Read the Release note
more details about this release.
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4.2 Software Installation File #2

This is a separate delivery containing a demo project which shows how the API is used in
a production test system. Microsoft Visual Studio C++ must be installed.

Please note that:
This is not required for the RTX2254 Bluetooth RF Tester SW to function. If not needed
you can skip this section.

4.2.1 RTX Demo Software Installation

Locate the file: "TestProj_RTX2254_BT-D0216.3.zip"” in <installation
folder>\RTX\RTX2254 Bluetooth RF Tester\V0216.3\Sample_app\".

Unpack the ZIP-file and copy it to your preferred folder.

Please note that:
The most resent version will have the highest version number in the filename. Please use
the newest one for best experience.

Microsoft Visual Studio C++ will automatically start when selecting the file
“TestProj_RTX2254_BT.slIn".

Please enter the COM port number for your system and recompile the project before
running the example.

Refer to the RTX2254 User Manual for more info about the demo test project.

" CATmp\TestProj_RTX2254_BT-D0214\Debug\TestProject.exe _ o e S

Starting RTH2254 Bluetooth RF TestProject
SW version: DB214 ~ 2017.8%.30-12:43

Project MEHNLU —
Open communication to TESTER
Cloze ¢ 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 numhers
Clear all testresults
Open communication to
Cloze communication to

EXIT

. Get BD Address

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

. Getting fregquency offset loop

. Write results to: RTX2254.1og

a.
1
2
3
4
5.
6.
7.
8.
2
a.
1.

FEA-IOTASOED

==

Demo project
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5 Software Configuration

The different USB COM port drivers should be configured as shown in the following:

With a powered RTX2254 Bluetooth RF tester and PC, please connect USB cable between
them.

Now the drivers should automatically be installed. If not, then please use the options:

“No, not this time" and “Install the software automatically (Recommended)’,
when or if prompted.

5.1 Auto Configuration

The RTX2254 Application can automatically detect a connected RTX224 Bluetooth RF
tester.

Please note that:

If your RTX2254 Bluetooth RF tester is not detected correctly. Go to section the 5.2
Manual Configuration to see how to manually setup the tester.

5.1.1 The First Test

To guide the user through the first test in Direct Test Mode, the following simple test are
shown.

A test DUT, setup for production test, must be available. A DUT with USB is used in this
description.

5.1.1.1 Set-up of HW for First Test

Please do the following:
1. Place tester and PC on a solid table
2. Connect power cables
3. Connect PC and Tester with a USB cable

4. Insert the “"Test DUT"” in appropriate DUT interface (UART / USB), e.g. USBO, see
picture below

5. Connect RF cable from “Test DUT”, e.g. DUTO RF port as shown in below picture.

6. Now turn on PC and the RTX2254 Bluetooth RF tester hardware.

Important!
Windows will now start to install the different COM ports for your RTX2254
Bluetooth RF tester.

Please let this process complete before continuing to the next step.

Quick Installation Guide V0216.3  RTX2254 - Bluetooth RF tester 18



L

2254 Bluetooth RF tester

“Test DUT” is connected to DUTO RF and USB

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).

5.1.1.2 Set-up of SW for First Test

All the required COM ports should now have been installed on your PC. To see the
installed COM ports refer to section 5.2.1.1 Find the COM Port to use

Start the "RTX2254 Bluetooth RF tester” application by clicking the Windows start
button and selecting:

“Start - All programs > RTX - RTX2254 Bluetooth RF tester > V0216.3 >
RTX2254 Bluetooth RF tester - V0216.3".

The below picture will be shown:

Detecting system COM ports. Wait..,

RTXZ2Z204 Bluetooth RF Tester
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After a few seconds a pop-up message should be shown like below:

«+ RT¥2254 COM-Part Canfiguration Info ==

Mew RTX2254 found with the following COM port configuration:

RTH BLE Tester, COM=10
RTx BLE Gernerator, COM=11
RTX BLE Analyzer, COM=12
RTx BLE DUT 0, COki=20
RTX BLE DUT 1, COM=21
RTx BLE DUT 0 =R, CORM=-1
RT: BLE DUT 1 USE, COk=-1

Please check DUT USB COM port settings under "Settings'
Changed COM ports: 255-»10 -1-»11 -1-212 -1-3=20 -1-»21

Do you want to accept and store the COM paorts?

[ Aecept ][ Skip
/
/

The RTX2254 application should find 4 COM ports for a RTX2254 single port version and
5 COM ports for a dual port version.

Click [Accept] to use the automatically detected COM ports.

Please note that:

Click [Skip]. To make a manual setup of the COM ports. Refer to section 5.2 Manual
Configuration for how to do this.

The below picture will be shown when you click [Accept]:

Detection complete - Starting systern. Wait. ..

RT1XZ2Z204 Bluetooth RF Tester
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Next your screen should look like below

-+ RTHZI54 Bluetooth RF Tester VIZ16.3 (E=8 =R 55

DuT Tester Systerm Measure Logs Settings Canfiguration ml

Setup

PER Test - Packet Parameters Open Interface i i
Measure Mode P DUT Port Selection Settings
No. of Packets Payload Length Payload Type Gen. Power [dBm
oM Burst ¥ 4 b ’ i [BmE | [F] our DUTD RF Select | Save
500 j 37 :l ALTBITS_10101010 j a0 j Reset DUT
DUTO LIART ﬂ Click "Save" to
store setup
Select RF Physical Channels Channel Mapping: Select
RF Channel L RF Channel 2 RF Channel 3 Phy LL MHz
Ch. 0 (37) = 2402
0 19 39 Ch. 1 (0} = 2404 DUT Info
Eh. 18 (17) = 2440 BT Address: OxFFFFFFFFFFFF - [ms]

Ch. 39 (33) = 2480

Select Tests to Run

DUT Tx Tests DUT Rx Tests
DUT Frequency Dffset PER - Packet Error Rate {DTM burst/ADY 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 - - -

E < it
DUT Tx Output Power rror Coun

-dBm -dBm - dBm - - -

[] Rx Sensitivity Test

Gen, Power Level [dBm] -40

- dBm -dBm -dBm

or]

DUT: HCI: OxFFFFFFFFFFFF 0{ Generator & Analyzer: @ Tester: O]

The interface status for the 3 internal instruments (Tester / Analyzer / Generator) should
be green. The DUT has not been setup or opened and DUT status is red.

Resize the windows to see a full screen.

If you get the error message below, it was not possible to detect the RTX2254 during
start-up.

.

o RTH2254 Bluetooth Tester Connection Status |7 | = |

The RT*2254 Bluetooth RF Tester could not be found!!

Flease check that the RTX2254 Bluetooth RF Tester is connected to your systerm,

Doyou weant o continue or exit?

[ Continue H Exit ]

Check that the RTX2254 tester is connected and USB drivers are installed.

Click [Exit] to close the RTX2254 Bluetooth test application or click [Continue] to
continue and do a manual setup.

Please note that:
If you get any error messages or the status symbols are red. Close the RTX2254
Bluetooth RF tester application and restart the application.

If this doesn’t solve the problem refer to section 5.2 Manual Configuration for more
details on how to setup the COM ports manually.
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5.1.1.2.1 Select DUT Test Interface

Please select the [Main] tab.

In [DUT Port Selection] frame, please select the correct RF port and interface to use
for tests. In this example we select "DUT1 RF Select” and “"DUT0 USB".

Click [Select] to setup the RF and communication interface.

In [Settings], click [Save] to store the configuration.

v+ RTXZ254 Bluetooth RF Tester V0216.3 | =]
/
m DuT Tester Systemn Measure Logs Settings Zonfiguration /
v
Sl PER Test - Packet P 1 d o Interf
est - Packet Parameters en Interface i q
e Mo p DUT Port Selection Settings |
No. of Packets payload Length payload Type Gen. Power [dBm]
oM Burst <] [= pur DUTL RF Select v | Save
500 :l 37 :‘ ALTBITS_10101010 j a1 j Reset DUT
DUTO USR 2l click "save to
store setup
Select RF Physical Channels Channel Mapping: Select
RF Channel 1 RF Channel 2 RF Channel 3 Phy LL = MHz

0= 19 = 30 = Shlo1 (0] = zand B0 11370
= = = hd =g BT Address: OxFFFFFFFFFFFF ~[ms]

Select Tests to Run

DUT Tx Tests DUT Rx Tests
DUT Frequency Dffset PER - Packet Error Rate {DTM burst/ADY 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
- ppPmM - PPM - pPmM - - -

E c t
DUT Tx Output Power rror Coun

- dBm - dBm -dBm - - -

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

-dBm -dBm -dBm

Test Result
Test Run
Test Status R IRE
st Limit Errars
Start Loop Test No. Current Channel Ch. Test Time [ms]
- Offset 0
stop 1 0lch. Cable Loss  Test Completed | TimeoutErrors  Last 0.00 Tatal Test Time [s]
Test Delay [ms] 2402 |MHz 1.00 1] PER 0 1] Ava, 0.00 0.000
0 ZI DUT packet interval configuration setting [ms] 1| Pkt.Int a
Info EIGIEY DUT: HCD l]ijFFFFFFFFFF @ Generator & Analyzer: @ Tester: @

Please note that:
The DUT has not been opened yet and DUT status is red.
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5.1.1.2.2 Select DUT Test Protocol

Please select the [Configuration] tab.

Check that the operation mode of tester is set to "'Direct Test Mode”.

Set the limit numbers to meaningful values, like below picture shows.

The DUT cable loss depends on your selected cable, e.g. here it is set to 1 dBm loss.

Select the test protocol (HCI or 2-wire) to use with the “"Test DUT"”. In this example,
HCI is selected as “"DUT Communication Protocol”.

-+ RTX2254 Bluetooth RF Tester V0216.3 =2 EcH ===
Main ouT Tester Systerm Measure Logs Settings Configuration
Tester Mode DUT Configuration
Tester Operation Mode Direct Test Mode j Direct Test Mode
DUT cable loss settings {positive number)
Save DUT 0 cable loss [dBm] 1.00 il /
DUT 1 cable loss [dBm] 1.00 il
Test Results Limits
Test results must be within these fimits 0 be valid, Options:
Min Max /
DUT Frequency Offset [ppm] -40.00 j‘ 40.00 j‘ DUT Communication Protocal HCI j
DUT Tx Output Power [dBm] 2000 = | 10,00 < /
PER - Packet Error Rate [%] 30,80 = Save
DUT advertising packet interval [ms] 20 j‘ 1000 il advertising Mode
Save DUT cable loss settings {positive number)
DUT 0 cable loss [dBm] 1.00 :l
DUT 1 cable loss [dBm] 100
Filter Options:
DUT adwertising packet scan interval [ms] 1000 il
DUT min. pawer level [dBm] 127 :l
Enable DUT White Listing [7]
Select DUT address type | Public Device Address v |
Save
Info SICWIE) DUT: HCI OXFFFFFFFFFFFF @ Generator & Analyzer: @ Tester: @
4

Click [Save] to store each selection.

Please note that:
The DUT has not been opened yet and DUT status is red.
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5.1.1.2.3 Setup COM Ports

Under the [Settings] tab, verify the COM port values found earlier is correct for the 3

internal instruments (Tester / Analyzer / Generator) and for each of the 2 DUT UART

interfaces.

o+ RTX2254 Bluetooth RF Tester V0216.3

oo ]

Main ouT Tester Systemn

|»

Tester interface
COM ports
Select Systern COM Ports:

PortServer
Tester Generator Analyzer
Set Tester=255

to use default 10 11 124

from portserver ‘

/

Interface

Open or close the Generator and Analyzer Open

Tester instance
Info

Inst. name
PartServer nams

Inst. number

Detect System COM Ports

Automatically detect available Tester and DUT COM ports

v @

RT®2254 Bluetooth RF Tester

RTrZ2E4PortServer

DUT interface

DUT Port Selected:  No port opened

Seve DUT BT Address:  OxFFFFFFFFFFFF
Auto open UART Interface
DUT 0 COM Port

115200 *| [] HW Flow Control
DUT 1 COM Port

115200 *| [] HW Flow Control

20 | save

Save

USB Interface

DUT 0 COM Port
115200 *| [] HW Flow Control
DUT 1 COM Port
115200 *| [] HW Flow Control
1
Interface

The DUT port opened is the one selected

in DUT configuration in Main or GUT menu 2P0

Detect COM Ports

Detection @ startup

/

-1 | save

-1 [ save

v @

of]

DUT: HCI OxFFFFFFFFFFFF

° Generator & Analyzer:

Q Tester: Q@

Click the [Detect COM Ports] to make a new COM port detection:

Please note that:

If Tester COM = 255 is entered, the COM port specified in the "RTX EAI Server” is used.

In section 5.1.1.2.1 Select DUT Test Interface we selected "DUT1 RF Select” and “"DUTO
USB”. No COM port is setup for DUTO USB interface yet, it shows -1.
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After a few seconds a pop-up message should be shown like below:

“- RTX2254 COM-Port ConfigurationInfo | 7 |l

RT®2254 COM port configuration changed!!!

Existing stored COM port configuration::
RTH BLE Tester, COM=10

RTH BLE Generator, COM=11

RTx BLE Analyzer, COM=12

RTx BLE DUT 0, COM=20

RTA BLE DUT 1, COM=21

RTX BLE DUT 0 USB, COM=-1

RTH BLE DUT 1 USSR, COM=-1

Found the following COM ports:
RTH BLE Tester, COM=10

RTx BLE Generator, COM=11
RT¥ BLE Analyzer, COM=12
RT BLE DUT 0, COM=20

RTX BLE DUT 1, COM=21

RTA BLE DUT 0 USB, COM=Z23
RT® BLE DUT 1 USB, COM=-1

Changed COM ports: -1-=23 €¢—

Do you want to accept the new COM portsy

[ Acocept H Skip ]

.
/

A new COM port for DUTO USB has been found. Click [Accept] to update your settings.

-+ RT)(2254 Bluetooth RF Tester V0216.3 =N EcN ===
-
Main | DUT = Tester = System | Measure Logs Configuration
Tester interface DUT interface
COM ports
DUT Port Selected:  No port opened
Select Systern COM Ports: Save
ortSarver DUT BT &ddress: 0xFFFFFFFFFFFF
Tester Generator Analyzer auto apen UART Interface
Set Tester=255
to use default 10 :‘ 11 :| 1z :I DUT 0 COM Port
from portserver = =
115200 | [] HW Flow Cantrol | 205 save
DUT 1 COM Port
Interface
115200 | [] HW Flow Cantrol | 21 save
Open or close the Generator and Analyzer Open Close O
USB Interface
Tester instance DUT 0 COM Port /
Info [115200 | [ Hw Flow Cortral | 23 :I] Save
Inst. name RTR2254 Blustooth RF Tester B i Gt e
PortServer name RTrZ2E4PortServer - s
115200 | [0 HW Flow Cantrol | -1 save
Inst. number 1
Interface
The DUT port opened is the one selected
in DUT configuration in Main or DUT menu O"i iz
Detect System COM Ports
Automatically detect availabls Tester and DUT COM ports Detect COM Ports e
Detection @ startup
Info 1LY DUT: HCI OxFFFFFFFFFFFF @ Generator & Analyzer: @ Tester: @

Set the DUT configuration (baud rate, HW flow control) as required by your specific DUT.
Click [Save] for each section to store settings.

Click [Open] to open the ports.
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«++ RTXZ254 Bluetooth RF Tester V0215.3 =R =
Main DuUT Tester Systermn Measure Logs m Configuration T
Tester interface DUT interface
COM ports
a DUT Port Selected: DUT 0 USB COM port 23
Select Systern COM Ports: Save dd
S DUT BT Address:  0x5CF8218RBD154
Tester Generatar Analyzer Auto open UART Interface
Set Tester=255
to use default 10 i‘ 11 il 12 jl DUT 0 COM Part
from portserver = =
115200 *| [ HW Flow Contral | 20 save
DUT 1 COM Port
Interface
115200 *| [T HW Flow Contral | 21 =] save
Open or close the Generator and Analyzer Open Close
USB Interface
Tester instance 0 0 Eul) CeRs
Info 115200 | [7] HW Flow Control | 23 %] save
Inst. name RTX2254 Bluetooth RF Tester DUT 1 COM Port
PartServer name RTHZ254PartServer - =
115200 | [] HW Flow Control | -1 = save
Inst. number 1
Interface
The DUT port opened is the one selected
in DUT configuration in Main or DUT menu @pem Close
Detect System COM Ports
Autornatically detect available Tester and DUT COM ports Detect COM POI'l:S O
Detectiun @ startup
of

DUT: HCI 0x5CFB218BD154 @ Generator & Analyzer: @ Tester: @

Check the [Auto open] option to automatically open the Generator and Analyzer COM
ports when starting the RTX2254 application. Uncheck to disable auto open.

Check the [Detection @ startup] option to automatically detect COM ports when
starting the RTX2254 application. Uncheck to disable detection.

Then please select the tab called [Main] as in the following.

Please note that:

The firmware in the RTX2254 Bluetooth RF tester is automatically checked when

starting the RTX2254 application. Please follow the instructions to update the firmware if

required.
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5.1.1.2.4 Setup DUT for Test

On [Main] page, in [DUT Port Selection] frame, please check that the correct RF port

and interface to use for tests are selected.

Now check that DUT are checked in the [Open interface] box and that the 3 status

LEDs are green in the lower, right frame.

To store the settings, click [Save].

/

v
-+ RTX2254 Bluetooth RF Tester V0216.3 =N EcE ===
m ouT Tester Systemn Measure Loas Settings Zonfiguration
SR PER Test - Packet P t \u Interf =
est - Packet Parameters en Interface i q
Measure Mode p DUT Port Selection Settings
Mo. of Packets Payload Length Payload Type Gen. Power [dBm]
oM Burst <] 5 < EU DUTL RF Select = | Save
s00 = 37 = ALTBITS 10101010  ~ a1 .
DUTO USE j Click "save" to
store setup
Select RF Physical Channels Channel Mapping: Select
RF Channel 1 RF Channel 2 RF Channel 3 Fhy LL MHz
ch. 0 (37) =240z
0 il 19 i‘ 39 i‘ Ch. 1 (D) = 2404 DUT Info
= = = ch.19 (17} = 2440 . _
e de ()= 2e0 BT Address: Ox5CF8218BD154 [ms]
Select Tests to Run
DUT Tx Tests DUT Rx Tests
DUT Frequency Dffset PER - Packet Error Rate {DTM burst/ADY 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 - - -
DUT Tx Output Power e e
- dBm -dBm - dBm - - -
] Rx Sensitivity Test
Gen. Power Level [dBm] -41
- dBm - dBm - dBm

Test Result
Test Run
Test Status TR IR E
&st Limni rrors
Start Loop Test No. Current Channel Ch. Test Time [ms]
il Cffset 0
1 .
Stop 0 ch. Cable Loss  Test Completed E— | Time QutErrors  Last 0.00  Total Test Time [s]
Test Delay [ms] 2402 |MHz 1.00 1] PER 0 1] Avg. 0.00 0.000
0 ZI DUT packet interval configuration setting [rms] 1 Pkt Int 0
G108 Main settings stored I DUT: HCIOxS5CFB218BD154 @ Generator & Analyzer: QD Tester: Q@

The RTX2254 Bluetooth RF tester is now configured and ready for testing.
Close the application by clicking the [X] in the upper right corner.
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).
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5.1.1.3 Starting the Test

Start the "RTX2254 Bluetooth RF tester” application by clicking the Windows start
button and selecting:

“Start > All programs > RTX > RTX2254 Bluetooth RF tester > V0216.3 >
RTX2254 Bluetooth RF tester - V0216.3".

The below or similar screen will appear after a short time.

- RTX¥2254 Bluetooth RF Tester W0216.3 EI@

DUT  Tester = System | Measure Logs | Settings | Configuration

Setup
PER Test - Packet Parameters Open Interface i i
Measure Mode 1] DUT Port Selection Settings
No. of Packets Payload Length Payload Type Gen, Power [dBrm]
oM Burst 7 BuT DUTL RF Select  ~| save
so0 = 37 = ALTBITS 10101010  ~| a1 = N —
buTo use =l cliok *saver ta
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 il 19 i‘ 39 i‘ ch. 1 (0) = 2404 DUT Info
18 (1) =200 BT Address: OxSCF8218BD154 - [ms]

ch. 39 (39} = 2480

Select Tests to Run

DUT Tx Tests DUT Rx Tests
/ DUT Frequency Dffset PER - Packet Error Rate {DTM burstfADY 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 - - -

Errar Count

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

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

- dBm - dBm - dBm
Test Result
Test Run
Test Status e
est Limit Errors
Start Leiep VoSt (19, Current Channel Ch. Test Time [ms]
. offset 1
Stop 1 ZI 0 ch. Cable Loss  Test Completed R— 1 Time Out Errars [ ast 0.00  Tatal Test Time [s]
Test Delay [ms] 2402 ‘MHz 1.00 ] PER 0 1] Avg. 0.00 0.000
0 ZI DUT packet interval configuration setting [ms] 1 Pkt Int 0
Info (ECIOE) DUT: HCI0x5CFB218BD154 @ Generator & Analyzer: @ Tester: @

Make sure that the requested tests are enabled “"DUT Frequency Offset”, “"DUT Tx
Output Power” and “"PER - Packet Error Rate”.

Now click [Start] and the testing will commence.
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-+ RTX2254 Bluetooth RF Tester Y0216.3 =R =

m DUT  Tester = System | Measurs Logs | Settings | Configuration

Setup
PER Test - Packet Parameters Open Interface i q
Measure Mode P DUT Port Selection Settings
No. of Packets Payload Length Payload Type Gen, Power [dBrm]
oM Burst = 5 4 =0 DUTL RF Select  v| Save
s00 = 37 = ALTBITS 10101010 = 41 N —
buTo use =l clisk *saver ta
stare 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 il 19 i‘ 39 i‘ Ch. 1 (0) = 2404 DUT Info
= = = ch.19 (17) = 2440 . _
e d ()= 2 BT Address: Ox5CF8218BD154 [ms]

Select Tests to Run

DUT Tx Tests DUT Rx Tests
DUT Frequency Dffset PER - Packet Error Rate {DTM burst/ADY Mode Only)
RF Channel 1 RF Channel 2 RF Channel 3 RF Channel 1 RF Channel 2 RF Channel 3
Frequency Offset [Hz] Etrar Rate - Measured at Gen. Pawer [dBm] -41

Frequency Offset [ppm] 0K Count
E c t
DUT Tx Output Power rror Coun

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

- dBm -dBm - dBm

Test Result
Test Run
Test Status e
est Limit Errars
Start Loop Test No. Current Channel Ch. Test Time [ms]
. offset o
Stop 1 ZI 0/ ch, Cable Loss  Test Completed R— g TimeOutErrors  Last 2687.05  Total Test Time [s]
Test Delay [ms] 2402 \mMHz 1.00 1 PER 0 1] Avg. 2890.82 B8.673
0 ZI DUT packet interval configuration setting [rms] 1 Pkt Int 0
Info EEICIOE) DUT: HCI0x5CFB218BD154 @ Generator & Analyzer: @ Tester: @

When the test has completed the following picture should look like the above.

Please refer to the instructions in the "RTX2254 User Manual” for how to use
other features of the RTX2254 Bluetooth RF tester and a more detailed
hardware description.
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5.2 Manual Configuration

If you get the error message below, it was not possible to detect the RTX2254 during
start-up.

vo RTHZ2254 Bluetooth Tester Connection Status 7=

The RT%2254 Bluetooth RF Tester could not be found!!

Flease check that the RTX2254 Bluetooth RF Tester is connected to your systerm,

Do wouwant to continue or exit?

;Continue ] [ Exit

7

Click [Continue] to continue and do a manual setup.

5.2.1 Configuration of RTX EAI Server

It is strongly emphasized here that it is crucial to configure the RTX EAI Port
Server correctly. Hence, if an error is encountered when launching the RTX2254
Bluetooth RF tester application it is most likely related to an erroneous configuration of
the port server. Please configure it as described below.
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5.2.1.1 Find the COM Port to use

Open the "Device Manager” by selecting "Control Panel” from the Windows main
menu or type “devmgmt.msc” in Windows search.

Then unfold the “"Ports (COM & LPT)" line. The COM port numbers shown are system
specific and vary from PC to PC:

File Action View Help
&9 | T H=EIN
ey

> M Computer

» =y Disk drives

- B, Display adapters

> 1 DVD/CD-ROM drives

b ’3\___-“' Human Interface Devices

b g IDE ATA/ATAPI controllers

:» -2 Jungo Connectivity

> - Keyboards

b }Ei Mice and other pointing devices

- B Monitors

b w Mational Instruments GPIB Interfaces

b ¥ Metwork adapters

4 X3 Ports (COM & LPT)

1T Communications Port (COML)

JT Intel(R) Active Management Technelogy - SOL (COM3)
TZ' RTX BLE Analyzer (COML2)

"5 RTXBLEDUT 0 (COM20) RTX2254 COM port 10,11,12

JZ' RTX BLE DUT 1 (COM21)
T3 RTX BLE Generator (COMI1) DUT UART COM 20 and 21
TZ RTX BLE Tester (COM10)
| Processors
b [ Security Devices
b -%| Sound, video and game controllers
b 4 Storage contrellers
b M| Systemn devices

T R - SOy DO T

The "RTX EAI Port Server” needs the communication port number from: "RTX BLE
Tester (COM10)” line
- please note this no. “10” for later use.

The "RTX2254 Bluetooth RF tester SW” needs the communication port number from:
“RTX BLE generator (COM11)” line for the generator communication
- please note this no. “11” for later use.

The "RTX2254 Bluetooth RF tester SW” needs the communication port number from:
“"RTX BLE Analyser (COM12)" line for the analyser communication
- please note this no. “12” for later use.

Please note that:

The 2 UART COM ports are shown (See picture above with DUT 0 and DUT 1 as COM20
and COM21). UART is selected by default.

The 2 USB Ports (here only one “Test DUT” is connected as COM22) are only shown when
the USB interface is selected in the RTX2254 application.

Quick Installation Guide V0216.3  RTX2254 - Bluetooth RF tester 31



=1 Device Manager
File Action Wiew Help

&= | | E

=3 Hol 5

ey )
> g Cebal controlled devices
b M Cornputer
b - Disk drives
o B Display adapters
> L DWD/CD-ROM drives
» "’!5 Hurnan Interface Devices
b g [DE ATASATART cantrollers
j> F lungo Connectivity
s I Keyboards
b jf!, tice and other pointing devices
b - ¢ Microchip Tools
o | hanitars
b W MNational Instruments GPIB Interfaces
b ¥ Metwork adapters
475 Ports (COM & LPT)

Y20 RTX BLE Tester (COMI0)

..... 7 TICC2540 USE CDC Serial Part (COM23) ]
Processars

b P Security Devices

b % Sound, video and game controllers

b & Starage controllers

b M Systern devices

- ¥ Universal Serial Bus controllers
> | USB Test and heasurernent Devices

RTX2254 COM port 10,11,12
“Test DUT” on USB COM 23

Direct Test Mode

Direct Test Mode requires a minimum of 4 COM port numbers; 3 COM ports (Tester /
Analyzer / Generator) for the RTX2254 internal instruments and 1 COM port for a test
DUT is required when configuring the RTX2254 tester later.

Advertising Mode

Advertising Mode only requires the 3 COM ports (Tester / Analyzer / Generator) for the
RTX2254 internal instruments but no COM port for the DUT.

Please note that:

You must first setup the 3 COM ports (Tester / Analyzer / Generator) to be able to select

USB as DUT interface to get the test DUT COM port.
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5.2.1.2 Setup the RTX EAI Server

Please check that the icon "RTX EAI” is present in the task bar, like below picture:

14:15
11-01-2017

a ATX g3 |Ir I:J::l i

If not started, then start it manually from Windows start button:
“Start > All programs > RTX Telecom > RTX EAI Port Server”

Now right click on the icon on the task bar and select the Setup window (see below).

Skakus Window

Abouk

When selecting the Setup line, the following window will pop-up.

RTX EAI Port Server Configuration u
I ———

| UART | Secket | USE HID |
Tranzport Layer

o UART

" USE [Uzing RTx Unilzb driver)
(" USB [Uzing RTx Flexlzb Driver)
" IUSB HID

(" REPS Client [PC Sirmulation]

(" Loopback

(" Socket

(" Dizabled

Shared Memon Mame
|F|T><2254F'::urt5 erver Stop Server

Log Optionz

[~ LogPBinam Data To File

[ Show Data in Log 'Window

[ Log data from the Log wWindow to file

Drefault 1] 8 Cancel

Please note that:

The Transport Layer will be set to Disabled if communication is not possible. In that
case - go here, correct the HW problem and enable it again.

Now please set the "UART” window as shown below.
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RTX EAI Port Server Configuration X ]

| Socket | USB HID |

Part Stop bits
COkM& 10 t« 1 stop bit

{2 stop bit
Speed [bpz] |115200 soR

RTS input flow control Parity

(¢ Automatic (¢ Mone
" Manual [RTS High) " Odd
(" Manual [RTS Low) (" Ewen

Cutput flow control
[ UART CTS 1000

[ Packet bazed 4

[v Usewindow Bazed Flow Control
[ Usze Single Wire Connection

Drefault 1] 8 Cancel

Please enter the COM port number from “Device Manager” page. Here it is 10 and be
sure to check that the other fields are set as shown above.

The same apply for the following 2 pages.

Please note that:
The Tester interface COM port number can also be setup in the RTX2254 application.

In RTX2254 application, set Tester COM = 255 to use the manually setup COM port in the
RTX Portserver application above.
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RTX EAI Port Server Configuration

—Socket Typ |F Config
&+ Client Host [P |'|2.'-".|:I.EI.'|
™ Server Port IEDDDEI

—Socket Protocol
* Raw
=TI GSM Trace multiplexer

Trace D |24

—EAP option

[~ lgnaore check sum

W Auto re-connect

Drefault | 1] 8 | Cancel |
RTX EAI Port Server Configuration X

Generall Ll.-'l'-.FETI Socket
—Device Selectiorn

[~ Use Specific Device:

YD 0000 PID 0000
[T Use Specific Seral Mumber:
Drefault | 1] 8 | Cancel |

Now click [OK]. This will save the current setup configuration.

It can be found in the file: "c:\Program Files (x86)\RTX\RTX2254 Bluetooth RF

Tester\Vxxxx\RtxEaiPortServer.ini"
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5.2.2 The First Test

To guide the user through the first test in Direct Test Mode, the following simple test are
shown.

A test DUT, setup for production test, must be available. A DUT with USB is used in this
description.

5.2.2.1 Set-up of HW for First Test

Please do the following:
7. Place tester and PC on a solid table
8. Connect power cables
9. Connect PC and Tester with a USB cable
10.Insert the “Test DUT” in appropriate DUT interface (UART / USB), e.g. USBO

11. Connect RF cable from “Test DUT"”, e.g. DUTO RF port as shown in below picture.

12.Now turn on PC and the RTX2254 Bluetooth RF tester hardware.

R K

2254 Bluetooth RF tester

“Test DUT"” is connected to DUTO RF and USB

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).
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5.2.2.2 Set-up of SW for First Test

Start the "RTX2254 Bluetooth RF tester” application by clicking the Windows start
button and selecting:

“Start > All programs > RTX > RTX2254 Bluetooth RF tester > V0216.3 >
RTX2254 Bluetooth RF tester - V0216.3".

The below picture will be shown:

Version 0216

RTXZZ04 Bluetooth RF Tester

If it doesn’t disappear then an error probably has occurred. The error pop-up could be
hidden below the splash screen and can be shown in the following way:

Press [ALT] + [TAB] until error pop-up has been selected
Press [ALT] + [SPACE] once

Press [M] for move window

Press [Arrow-down] several times

When fully visible press [ENTER]

The first time, you will see the below error - because the RTX2254 tester has not been
configured yet.

BiTst critical error

Error opening Generator COM port 2 in Tester interface:
RTX2300_ERR_NO_ACCESS

Go to the 'Settings’ tab and select the correct COM port, press Save and restart.

0K

Click [OK] and the RTX2254 application will start.

If the error pop-up looks like the following, then the RTX EAI Port Server are probably
failing and you must configure it correctly.
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EtTst DLL fatal error x|

’ﬁ‘j Reps client reported an error 14

Tl

Error msg: REPS_ERROR_FAILED_TO_SET_TL
The transport layer has been disabled!

Continue execution?

oK I Cancel

Or

BtTst DLL fatal error ]

’ﬁ‘:l Mail handler reported an error

-

Error msg: RTX2200_ERR_TIMEQUT
Tester portserver timeout, Check portserver settings.

Continue execution?

oK I Cancel |

If the error pop-up looks like the following, then the RTX EAI Port Server are probably
failing and you must configure it correctly.

o} BiTst critical error <

’ﬁ‘:] Error opening the Tester interface: RTX2300_ERR_NO_ACCESS

"l
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5.2.2.2.1 Select DUT Test Interface

Please select the [Main] tab.

In [DUT Port Selection] frame, please select the correct RF port and interface to use

for tests.

Click [Select] to setup the RF and communication interface.

In [Settings], click [Save] to store the configuration.

-+ RTX2254 Bluetooth RF Tester V0216.3 =N EcE ===
DuT Tester Systerm Measure Logs Settings Canfiguration ml
S PER Test - Packet P, 1 o Interf
est - Packet Parameters en Interface i 5
i p DUT Port Selection Settings |
Mo. of Packets Payload Length Payload Type Gen. Power [dBrm]
o Burst < B < [= our DUTY RF Select = save |4
500 j 37 = ALTBITS_10101010 ¥ a1 j Reset DUT
DUTL USB 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
Ch. 0 (37) = 2402
o :l 19 :l 39 :l Ch. 1 (0) = 2404 DUT Info
- - - Ch. 19 (17) = 2440 . _
e BT Address: OxFFFFFFFFFFFF [ms]
Select Tests to Run
DUT Tx Tests DUT Rx Tests
DUT Frequency Dffset PER - Packet Error Rate {DTM burst/ADY Mode Only}
RF Channel 1 RF Channel 2 RF Channel 3 RF Channel 1 RF Channel 2 RF Channel 3
Frequency Offset [Hz] Etror Rate - Measured at Gen. Power [dBm]
- Hz - Hz - Hz - % - % - %
Frequency Offset [ppm] QK Count
- ppm - ppm - ppm - -
DUT Tx Output Power e e
- dBm -dBm - dBm - -
[[] Rx Sensitivity Test
Gen, Power Level [dBm] -41
- dBm - dBm - dBm

Generator COM=-1 and Analyzer COM=-1 not open. Check 'Settings®

Test Result
Test Run
Test Status ok e
est Limit Errors
Start Loop Test No. Current Channel Ch. Test Time [ms]
5 Offset 0
Stop 1 :| 0 ch, Cable Loss  Test Completed Eny— | Time OutErrors  Last Total Test Tirme [s]
Test Delay [ms] 2402 MHz 1.00 [1} PER. 0 1} Ava, 0.000
o :I DUT packet interval configuration setting [ms] 1 Pkt Int, 0
of
DUT: HCI OxFFFFFFFFFFFF @ Generator & Analyzer: @ Tester: @

Please note that:
The Generator & Analyzer and DUT have not been opened yet and status is red.
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5.2.2.2.2 Select DUT Test Protocol

Please select the [Configuration] tab.

Check that the operation mode of tester is set to “'Direct Test Mode”.

Set the limit numbers to meaningful values, like below picture shows.

The DUT cable loss depends on your selected cable, e.g. here it is set to 1 dBm loss.

Select the test protocol (HCI or 2-wire) to use with the “"Test DUT"”. In this example,
HCI is selected as “"DUT Communication Protocol”.

o+ RTX2254 Bluetooth RF Tester 40216.3

Main DuT Tester Systemn Measure Logs

Settings Configuration

Tester Mode

Tester Operation Mads Direct Test Mode =/
/ Save

Test Results Limits

Test results must be within these firits o be valid.
Min Max

DUT Frequency Offset [ppm] -40.00 = | 40.00 =]

DUT Tx Qutput Power [dBm] 20,00 = | 10.00 =]

PER - Packet Error Rate [%:] 30,80 j

DUT advertising packet interval [ms] 20 i‘ 1000 il
Save

DUT Configuration

Direct Test Mode
DUT cable loss settings {positive number)

DUT 0 cable loss [dBrm]

1.00 = /

DUT 1 cable loss [dBm] 1.00 5

Options:

DUT Communication Protocol HCI j /
Save /

Advertising Mode

DUT cable loss settings {positive number)
DUT 0 cable loss [dBm] 1.00 il

DUT 1 cable loss [dBm] 1.00 :I

Filter Options:
DUT advertising packet scan interval [ms] 1000 =

DUT min. power level [dBm] 177 il
Enable DUT White Listing [7]

Select DUT address type | Public Device Address = |

Save

or]

iGN Generator COM=-1 and Analyzer COM=-1 not open. Check 'Settings’

DUT: HCI OXFFFFFFFFFFFF

@ Generator & Analyzer: @ Tester: @

Click [Save] to store each selection.
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5.2.2.2.3 Setup COM Ports

Under the [Settings] tab, setup the COM port values found earlier for the 3 internal
instruments (Tester / Analyzer / Generator) and for each of the DUT interfaces required.

o+ RTX2254 Bluetooth RF Tester V0216.3

= Bl =

Main DuT Tester Systerm

Measure Logs Canfiguration

Tester interface

DUT interface

Y

Interface

Open or close the Generator and Analyzer Open

Tester instance

Info

Inst. name
PortServer name

Inst. nurnber

Detect System COM Ports

Autarnatically detect available Tester and DUT COM ports

Close O

RTX2254 Blustooth RF Tester

COM port:
L DUT Port Selected:  No port opened
Select Systern COM Ports: Save dd
e DUT BT Address:  OxFFFFFFFFFFFF
Tester Generator Analyzer Auto open UART Interface
Set Tester=255
to use default 255 jl -1 jl 1 il DUT 0 COM Port
from portserver =
éoo | 71 Hw Flow control

DUT 1 COM Part

115200 +| [ Hw Flow Cantral

USB Interface
DUT 0 COM Part

115200 v [7] HWw Flow Control

DUT 1 COM Part

RTXZZ54PortServer
115200 = | [7] Hw Flow Control
1

a1

Interface

The DUT port opened is the one selected

in DUT configuration in Main or DUT menu Gpen

Detect COM Ports

Detection @ startup

Close

2

Save

Save

Save

Save

o]

DUT: HCI OxFFFFFFFFFFFF

o Generator & Analyzer: ° Tester:

Q

Enter the COM port humber for the [Tester interface] and set the DUT configuration in
the [DUT Interface] as required by your specific DUT.

Click [Save] for each section to store settings.

Please note that:

If Tester COM = 255 is entered, the COM port specified in the "RTX EAI Server” is used.
Select the [Auto open] option to automatically open the RTX2254 tester COM ports.
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«++ RTXZ254 Bluetooth RF Tester V21.3 = |
Main ouT Tester Systerm Measure Logs Configuration T
Tester interface DUT interface
COM ports
DUT Port Selected: DUT 1 USB COM port 23
Select Systemn COM Ports: Save dd
. DUT BT Address:  OxSCF8218BD154
Tester Generatar Analyzer Auto open UART Interface
Set Tester=255
to use default 255 =] 115 12 DUT 0 COM Port
from partserver - \
115200 j [] HW Flaw Control 20 = Save
DUT 1 COM Part
Interface
115200 | [] Hwi Flaw Contral | 21 =4 | Save
Open or close the Generatar and Analyzer Open Close O
USB Interface
Tester instance BUT @ €. FeR
Infa 115200 | [] Hw Flow Contral -1 < | Save
Inst. name RTX2254 Bluetooth RF Tester DUT 1 COM Port
PortServer name RTXZ254PortServer - —
115200 ﬂ [] HW Flaw Control 23 = Save
Inst. number 1

Interface

The DUT port opened is the one selected

in DUT configuration in Main or DUT menu ODTe” Ellezz e
Detect System COM Ports

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

|| Detection @ startup

DUT: HCI 0x5CF8218BD154 @ Generator & Analyzer: @ Tester: @

Check the [Auto open] option to automatically open the Generator and Analyzer COM
ports when starting the RTX2254 application. Uncheck to disable auto open.

Uncheck the [Detection @ startup] option to disable automatically COM ports detection
when starting the RTX2254 application.
Click [Open] to open the ports.

Then please select the tab called [Main] as in the following.

Please note that:
The firmware in the RTX2254 Bluetooth RF tester is checked when starting the
application. Please follow the instructions to update the firmware if required.
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5.2.2.2.4 Setup DUT for Test

On [Main] page, in [DUT Port Selection] frame, please check that the correct RF port
and interface to use for tests are selected.

Now check that DUT are checked in the [Open interface] box and that the 3 status
LEDs are green in the lower, right frame.

To store the settings, click [Save].

-+ RTHZI54 Bluetooth RF Tester VIZ16.3 (B8 555

DUT | Tester | System  Measure Logs Settings Configuration

Setup \ A
PER Test - Packet Parameters Open Interface i q
Measure Mode P DUT Port Selection Settings

Mo. of Packets Payload Length Parload Type Gen. Power [dBrm]
OTM Burst =) B < 2L DUTL RF Select | Save
s00 = 57 = ALTBITS_10101010 = 41 = ——
DUTL UsB =l click "savet
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
5| 19 39 Ch. 1 (0} = 2404 DUT Info
= = = Ch. 19 (17) = 2440 . -
Cho 59 (39) = 2480 BT Address: Ox5CF8218BD154 [ms]
Select Tests to Run
DUT Tx Tests DUT Rx Tests
DUT Frequency Dffset PER - Packet Error Rate {DTM burst/ADY 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, Fower [dBm]
- Hz - Hz - Hz - % - % - %
Frequency Offset [ppm] O Count
- ppm - ppm - ppm - - -

Error Count
DUT Tx Output Power rror Coun

-dBm -dBm -dBm - - -

7] R Sensitivity Test
Gen, Power Level [dBm] 41

- dBm -dBm -dBm
Test Result
Test Run
Test Status Toct Limit £
est Limit Errors
Start Loop Test No. Current Channel Ch. Test Time [ms]
- Offsat o
Stop 1 :I 0 ch, Cable Lass  Test Completed E— g TimeOutErrors st 0.00  Total Test Time [s]
Test Delay [ms] 2402 MHz 1.00 i} BER 0 0 Awg, 0.00 0.000
o :I DUT packet interval configuration setting [ms] 1 Pkt Int 0
Info [SCI0EY DUT: HCI 0x5CF8218BD154 @ Generator & Analyzer: @ Tester: Q@

The RTX2254 Bluetooth RF tester is now configured and ready for testing.
Close the application by clicking the [X] in the upper right corner.
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).

Quick Installation Guide V0216.3  RTX2254 - Bluetooth RF tester 43



RT3X

5.2.2.3 Starting the Test

Start the "RTX2254 Bluetooth RF tester” SW by clicking the Windows start button and
selecting:

“Start > All programs > RTX > RTX2254 Bluetooth RF tester > V0216.3 >
RTX2254 Bluetooth RF tester - V0216.3".

The below or similar screen will appear after a short time.

- RTX2254 Bluetooth RF Tester W0216.3 EI@

DUT | Tester = System = Measure Logs | Seftings | Configuration

Setup

PER Test - Packet Parameters Open Interface i i
Measure Mode 1] DUT Port Selection Settings
Mo. of Packets Payload Length Payload Type Gen, Power [dBrm]
OTH Burst 7 B . puT DUTL RF Select = | Save
s00 = a7 - ALTBITS_10101010 ~ a1 = e —
DuT1 UsB =l ik "savet tn
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 = 30 = cho 1o (i = 2404 DUT Info
- & 2 o o BT Address: 0x5CF8218BD 154 - [ms]

Select Tests to Run

DUT Tx Tests DUT Rx Tests
/' DUT Frequency Dffset PER - Packet Error Rate (DTM burst/ADY 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 [ppmn] Ok Count
- ppm - ppm - ppm - - -

Error Count

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

7] Rx Sensitivity Test
Gen, Power Level [dBm] -41

- dBm - dBm - dBm
Test Result
Test Run
Test Status —
est Limit Errors
Start Lo VoSt o, Current Channel Ch. Test Time [ms]
= Offset 1
= )
Stop 0/ch, Cable Loss  Test Completed — g TimeQutErrors  Last 0.00  Total Test Time [s]
Test Delay [ms] 2402 MHz 1.00 i} PER 0 [1} Awg, 0.00 0.000
o DUT packet interval configuration setting [ms] 1| PktInt 0
Info S LY DUT: HCI 0x5CF8218BD154 @ Generator & Analyzer: @ Tester: @

Make sure that the requested tests are enabled “"DUT Frequency Offset”, “"DUT Tx
Output Power” and “"PER - Packet Error Rate”.

Now click [Start] and the testing will commence.
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«++ RTXZ254 Bluetooth RF Tester V21.3 = |
DUT | Tester | System  Measure Logs Settings Configuration
S0 PER Test - Packet P 1t Open Interf I
est - Packe arameters en Intertface i i
Measure Mode P DUT Port Selection Settings
Mo. of Packets Payload Length Payload Type Gen, Power [dBrm]
OTM Burst 7| puT DUTL RF Select 7| Save
500 = 37 ALTBITS 10101010 =) -a1 Ry E
DUT1 USB 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
- : = Ch. 1 (0} = 2404 DUT Info
@1 o =l 153 =l 33 Ch. 19 (17} = 2440

Ch. 39 (39) = 2480

Select Tests to Run
DUT Tx Tests
DUT Frequency Dffset

RF Channel 1 RF Channel 2 RF Channel 3

]
Frequency Offset [ppmn]
DUT Tx Output Power

Frequency Gffset [Hz

Test Result
Test Run
Test Status
Start Loop Test Ho. Current Channel
Stop 1 :I 0 ch, Cable Loss  Test Completed
Test Delay [ms] 2402 MHz 1.00 1
0 DUT packet interval configuration setting [ms]

BT Address: Ox5CF8218BD 154 - [ms]

DUT Rx Tests
PER - Packet Error Rate {DTM burst/ADY Mode Dnly)

RF Channel 1 RF Channel 2 RF Channel 3

Etror Rate - Measured at Gen, Pawer [dBm] -41

Ok Count
Error Count
7] Rx Sensitivity Test

Gen. Power Lewel [dBm]

-dBm

-41

-dBm -dBm

Test Limit Errors
ch. Test Time [ms]

Offset 0

Time Out Errors  Last 26G9.67  Total Test Time [s]
Tx Pwr
s 0 0 Avg. 2567.49 7703
Pkt. Int, 0

o]

DUT: HCI 0x5CF8218BD154 @ Generator & Analyzer: @ Tester: @

When the test has completed the following picture should look like the above.

Please refer to the instructions in the "RTX2254 User Manual” for how to use
other features of the RTX2254 Bluetooth RF tester and a more detailed
hardware description.
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6 Safety Information
6.1 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.

6.2 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.

6.3 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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