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1. Introduction

Scope
The scope of this document is to explain how to install and setup up the required hardware and programming tool for
test.

Sub GHz Antenna
P

SMA1
=M
//.'Tl,lf - ._- o

Figure 1: Atmel ATREB215-XPRO-A board
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2. Hardware Setup

1. ATREB215-XPRO-A Boards -2 Nos
2. SAMA4L-XplainedPro Boards -2 Nos
3. micro USB cable -2 Nos
4. 2.4GHz Stubby Antenna (M01-SS2) - 2No
5. 1/4 wave whip Antenna (CTA 868/0/WS/SM/H1) -2No

Note: SMA cables not included in the box

3. Software Setup

1. Atmel Studio 6.2 (no need to install again if it is already available in Test PC)
2. SAMA4L-XplainedPro Drivers - Installed automatically

4. Software Installation

Note: If Atmel Studio 6.2 is already available in Test PC, jump to step 5 in this section and install wireless composer

1. Open the DVD containing the Atmel Studio 6.2 Software package.
2. Click the AStudio61sp2.exe icon to launch Atmel Studio Installation.

Name Date modified Type Size

| ® Astudioslsp2.exe 2/6/20141240PM  Application 653,729 KB
__ RF215_PERFORMANCE_ANALYZER_beta_4.hex 1/27/201410:59 AM  HEX File 188 KB
Eﬂﬂ WirelessComposer-rf215.vsix 3/21/201411:32 AM  Microsoft Visual S... 6,637 KB

Figure 3: Atmel Studio Installer

3. Now Atmel Studio will begin the installation

Figure 4: Atmel Studio Installation

4. Follow the on-screen instructions to complete the installation

Wekome

The Setip Weawd wil netal At S840 6.3 0n your
comouter., Oick Next to contrue or Cancef 2 ext the
Satip Wiz

Figure 5: Atmel Studio Installation

5. Next install the Wireless Composer extension by clicking the wireless-composer-vsix-stable icon found in
the DVD as shown in the following figure.

Name ’ Date modified Type Size
h AStudioblsp2.exe 2/6/2014 12:40 PM Application 653,729 KB
P PP!
‘ __ RF215_PERFORMANCE_ANALYZER beta 4.hex 1/27/2014 10:59 AM  HEX File 183 KB
E‘E WirelessComposer-rf215.vsix 3/21/201411:33 AM - Microsoft Visual 5... 6,637 KB
Figure 6: Wireless Composer Installation 4
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5. Hardware and Driver Installation

1. Connect one ATREB215-XPRO-A board to EXT1 connector of the SAM4L-Xplained Pro Board as shown
in the figure

RF 2.4GHz

N
I
=
=
=3
=
w
4

rEpas Board \

Connect REB215
Board at EXT1

JUT- REB215-XPRO

COM, EDBG, 900MHz o 3 m gm

USB for 900MHz |
+ Programming

COM- 2.4GHz

USB for 2400MHZ i~

ATSAMAL Xplained PRO

Figure 7: Hardware Setup

2. Connect a micro USB cable from PC to the Debug USB port (USB for 900MHz) for 863MHz EU/915MHz
US ISM band operation

3. Connect a micro USB cable from PC to SAM4L USB (USB for 2400MHz) for 2.4GHz ISM band operation.

4. Connect 2.4GHz M4 Monopole Antenna (PSTG0-2400HS) with RF 2.4GHz port and connect Rubber
Stubby Antenna with SMA Male Straight (1J28-SS) with RF 900MHz port

5. Next, EDBG Virtual COM port driver installation will begin automatically

ﬂi Tnstalling device driver software  *
Click here for status.

, g LS4PM |
“% 871272013

Figure 8: EDBG Virtual COM PORT Driver installation

6. Click the taskbar notification. When the driver installation is successfully completed, there will be a
notificaion as shown below.

A Driver Software Installation S

EDBG Virtual COM Port (COM17) installed

EDBG Virtual COM Port (COM17)  Ready to use

Close
Figure 9: EDBG Virtual COM PORT Driver installation

Note: COM17 from the above figure is an example. The COM Port number varies depending upon the PC.5
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6. Programming SAM4L Xpro board to connect with ATREB215-Xpro-A

a. program the Test setup as follows: Open Atmel studio and Go to Tools menu and click Device
Programming

AN Hplaed e - AtemeSStdie |
Fie Eddt Niw Vsl ASE Progect Debug Toch | Wndew  Help
Pl=al 1= S G 8 B9 =8 Vil .
IS3EmERANL J R e———y I
1| Visusd Micra - = % . b Deve Programming Sl Sy
[ v PR ... B
B Memendcoge
MACU Baand =
AL Ko P SAMAL Xplained ﬁ_ Bluetooth Lew Energy Pertermance Anatyzer
smat . | T Pertormance Anater
) Code Snippets Manager. Chiek, Cerle
Ad-in Manager._
Entemsucn Manager_

At Gallery Predie...
Eaternal Tesk..
Impest and Expart Settings..

The Amel® |SMARTY
hardware platform to ¢ ihitan

microcontrolier. Suppe Otk

pement plenfoam
the Atmel® | SMART™ SAMML and explains how to integrate the
device in a custom design.

Erampie Proget

Aemal Sbudio Helg:
@ A verguade

7| thow page on comnect  Expernal Links:

0. R

S outguit bor: B R ]

b. Select the tool as EDBG as shown below
‘Device Programmi

Tool Device Interface Device signature Target Voltage

EDBG =+ | ATSAMALCAC Apply| ot read Fead - : 5]

EDBG
ATHMLL7E3020200004959

Simulator

! Select tool, device and interface.

(-]

c. Click “Apply”, Status LED (yellow color) which is near to power LED starts to glow. Click “Read” which
reads Device signature and Target voltage. Next, Click memories for programming. Steps are shown
below in sequence
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Atmel

Tacl
[EDBG | ATSAMMLCAC

Device Interface
= |swo_ ~||Apply|

Interface uﬂing_s SWD Clack

Tool information

Device mfarmation
Memeries

Fuses

Secunty

Reading device ID...0K

[+] Reading device ID..OK

Device ugnature
D=ABIANGEL

The clack fraguency should nat excesd target CPU speed = 10,

Target Voltage

[Read| 33% [Read| (3]

OH:

Cloze

d. Save the “PERFORMANCE_ANALYZER_2_SAM4L_RF215v3.hex” file into your PC and choose the
correct path of the saved hex file in Atmel Studio and click programming. Steps are shown below in
sequence. After programming, close the below window and start using Performance Analyzer.

Tool

EDBG = | ATSAMMLCAC

Interface settings

Tool mformation

Device information
Memones
Fises

S-eﬂurlty

Feading device 1D..0K

(+] ok

Interface

v |swD  ~||Apply| OxABOAGSEL
Davice

jirnsaChip "il Erase now |

Flash [255 KB}

Devce agnature:

Target Yoltage

(el 35 (Resd) ()]

CAUsersisadagopalvenugopalDocuments\Certification Projects\REB215-Xpro-A CEFCC Certificatior = Q.le:_ i

(! Erase Flash before programming
o Wasify Flagh sfter prograrmming
I Program flash from RAM

RAM Address:

User Page (512 bytes)

[¥] Eraze User Page before programming
| Verify User Page after programming
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7. Performance Analyzer

1. Launch Atmel Studio tool by clicking the Atmel Studio icon

Figure 10: Launch Atmel Studio 6.1

2. For the first time launch, Atmel studio will show the below error for Wireless Composer. Click Ok.

3. From the Atmel Studio Start page, launch Performance Analyzer utility by clicking the icon as shown in below

figure.

4. After clicking the Performance Analyzer icon, Performance Analyzer window will open as shown in the following

figure.

Atmel

=

%y Failed to install help for WirelessComposer. Please check
S HTEMP%/HELPCONTENTSETUP log

Figure 11: Wirless composer Error

Eie Eit U VAwdk AS Bjed Debug Ioos Wdow bep - =
T E e IR Y s S U [ S e DB T el = 2 S e e s

il 1 1 ');'_' 9 =t)s o 1 saboDesles T HoTogl .

IBISEME T g

Perfarmance Anabzer |2

A A2 s

GetStarted  Tools Help  Lalest News
171 Mew Project..

Welcome  Links and Resouroes
3 Hew buample Progect
= "
Rl Oper Frajess — == Welcome to Atrmel $tudio
Get to know Atrmel Studio.
Riseni Prefncie User Guide
A = - Getting Started
- Fioy Dualog
FAQ

[ Close page alter project load

] Shaw page on stertup Atmal Saftware Framewark

e [T W liticon Ex

Oudpa
AR -y AT Wi

Figure 12: Atmel Studio 6.1 — Start Page
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Perdomance Anabyzer

|~ Comected Kits

Select portto cannect: [COML__ +| | Conneat| [ tows | )

3 Kt/ Trariterer Propedics. | Tramscerver Regritess

o - | Quick Start : Starting PER test on connected kit
iyt | o G x| 1) Right click on the connacted kit and sebect the
Connectaan. Bperating mude b wart the PER bmt.

1) Connect & wirehess kit 10 the system.
2) Sedect the porl bo whach the ki o eenmected.

Perfomance Analyzer

Performance Anslyzer () Connected Kits
(=) Comnected Kits

Select port tu connect:  COMI

Select port to comnect:  COMIZ
| Connea |

ferel oM
| ComI ATRULIALSSS
iz
RI600
ACBE1BSFOIETORGF
) Set COM Settings fos the connected kit
Poet Sattings
—_—— 1) Cick: en Play button 1o nan PER test
BlaParstad Prckat Ervot Ntk TEs| | Encrgy Detection Scan || Continuous Transmission
| Lotk B SingheTest =l
Pasty
‘ Stop Bty
Flow Cotrol

Figure 13: Performance Analyzer
Ensure the DuT is connected to the PC as explained in Section 5 and step 1

8.

Tx Test (Single node / Continuous Transmission) for Sub-1GHz CE Testing
1.

Select the COM Port from the dropdown menu and select a COM port to which the kit to be connected and
click “Connect”

~ Connected Kits

Select portto conest: [COMI____ =] | Conneat [ Loaakie | (@] Verioni621210
1comi
comts

-ox

| Tanscaiver Propanties TrnsceverRegistrs
o

Quick Start :
g Sl <o x|

Connextion

‘Starting PER test on connected kit-
1) Right click on the connected kit and select the

‘opeating mode to start the PER test
1) Connect a wireless kit to the system.
2) Select the port to which th

[Pertormance Anayzer
Ferformance Analyaer (=) Connected Kits:
(=) Commected Kits Selectport to connect:  COM14
Select port ta comnect=  COM1 Connect |
Cowt Com1a
con 1
comd amaucianses | 2
amsiziz | ([0 intiste Peer Search
2600 S5 ContinueAsSingie Node
ACBEIBSFOM
3) Set COM Sestings for the connected kit west || ® Disconnect

21 Click on Play button to run PER test
Packet EnorRate Test  Energy Detection Scan || Contine
| sngie Test Ny

wous Transmission

i

Figure 14: Performance Analyzer — COM Port Selection

Note: COM17 from the above figure is an example. The COM Port number varies depending upon the PC.

2. Set the COM settings from the pop-up window. Click “Defaults” and then click “OK”

3. To check “transmit only” functionality; right click on the Kit information area select “Continue as a single node”.
This setting is used for continuous transmission.

9
Atmel
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¥
Lo Infisee Pear Seaech
L Continue As Single Node
9 Disconnect

)
2

< anscenes Propemies  Transzener Reguters
g | ouick start:
i el % |

Connection-

Coanect 3 wireless kit to the system.
Salact the pet 1o which the kit is conmactid.

Starting PLR test on connected kit

1) Right click on the connected kit and select the
cperating mode to start the PER test.

4. Kit/ Transceiver properties, Channel Page, Frequency Band, Channel Number, Modulation Scheme and

[Pertermance anatyzer

Peformance Anshyzer
(~) Connected Kits
Select port to connect:  COM1
oM
COM.

2) Set COM Settings fee the connected kit

() Connectod Kits
Sefect port to connect: COMIE

Connect |

Bits Pes Second |00
Data Bits &
Parity [eme

Stop Bes [One

Pow Controt.  [Neae

(Conce] k]

com14
TR NRUCARHS !; L .
Avsearzi [T5 ineiste peer search |
Rze00 S L Continue As Single Node
ACBE1BSFONETOB6F | 3 Dinconnect
2) Click on Play button to run PER test
= Packet Evor Rate Tast | Energy Detection Scan | Cantinwous Transmission

[soperes |||

™

e

Figure 15: Performance Analyzer — Kit Information

Power level can also be changed in the Performance Analyzer window.

5. To Transmit CW mode or PRBS mode, click on Certification tab and Continuous transmission and CW or

PRBS

Atmel

[k
4 PER Test Configuration

T err Channel Configurations Channels Page ‘9’ for SUN Networ Application
| Channel Page ro— >
| TR e - o 863MHz EU or 915MHz US

=0x
-1 | seekn | | Losdbit | @) Memion:621210
ol Kit/Tranaceiver Properties,  Transceiver Hegeters Enésgy Detection Scan.  Crstification Tews
T Sean Dusation : 4 @ [r] o AsprodmateTime Ta Complote: 00:08:08

||| oeoaets: (¢ ANCHINDRS G800 4T 43 (44 4s 6 4T 48 4@ 400

~ Test Paseenebers

Te Powes Register Valve 31
# Tramaceiver State Selection
Receiver Desensnization

Tre tzate TRY_OFF .

[ Channsl vs Received Ingust Dot

Channel 0 -
Weedation - -4 _\3: Channel Selection
Fak/ModdationDrder | 2F5K, -
Pk Dataate 0 - :;, - \| Modulation scheme selection: FSK, OFDM and OQPSK
FSK/FEC o = z
KMot 18 - %
ST 20 = }
E 41
¥
g
£
- tm(.wﬂ,-:m

Channels
Froqumney Rarge :

1 '—' Tx Power Value: ‘0’ for min & ‘31" for Max

[ m— Click ‘write’ to program the board after setting all the parameters
ket the frequency Bund uted By the Tramceiven.

(e

Figure 16: Performanc

e Analyzer — Transceiver configuration
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TruState.

‘Frequency Band

= Tramscebver Configuistions

‘et the frenuency band uszd by the Tranaceiver.

| wite || eoa |

=
||

ATHRITISRIOY }.
| | SAMAL xplaned... | @
| @
s G
é 24l [ = -3¢

R T —

# Contmuous Trnsmision
Teamscebu Chanael Configurations

& CW (Continaous Wins)

PRES (9410 Random Binary Sequence)

TR4_DFF

g 2 frame af ok the Frame bufer,

Figure 17: Performance Analyzer — Continuous Tx mode configuration

The center frequency of the MR-FSK, OFDM and OQPSK channels (except the OQPSK operating
in the 868—-870 MHz) band is defined as follows:

ChanCenterFreq = ChanCenterFregy+ NumChan X ChanSpacing

where ChanCenrerFreqy is the first channel cemer frequency in MHz, ChanSpacing is the separation
between adjacent channels i MHz, NumChan 15 the channel number from 0 to ToralNumChan—1, and

TotalNumChan is the total munber of chamnels for the available frequency band,

8.1 Tx Test: MR-FSK operating mode #1, 50kbit/s, 14dBm

Performance Analyzer configuration settings are

Table 1:- Board setting

Performance Analyzer Parameter

Setting for MR-FSK operating mode #1

Channel Page

9

Frequency band

863MHz EU (863MHz to 870MHz)

Channel 0to 33
Modulation FSK
FSK/ModulationOrder 2FSK
FSK/DataRate 50 kb/s
FSK/FEC On
FSK/Modldx 1.0
FSK/BT

Leave at default value; this is applicable only
for GFSK mode

Tx Power Register Value

‘31’ for Max Power (14dBm)

Table 2:

Frequency band (MHz)

Parameter

MR-FSK Operating mode #1

(863MHz to 870MHz)

Channel spacing (kHz)

200

ChanCenterFreq0 (MHz)

863.125

Atmel
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Performance Analyzer

~ox
» Connected Kits |
Select port to connects | COMI = savekit | [ Load Kit Version :62121.0
COM79
y
ATSAMALCAC E
ATBGRF215-RF09 % S e oo -
SAMAL Xplained... | & ick hers 1o sta Click here to stop
——_— Transmission Transmission
. | Kit/Trensceiver Properties | Transceiver Registers | | Energy Detection Certification Tests
3
> | @A %,
& | BHEd [seoen X ) Test Parameters
=" | 4 PERTest Configuration T anatas
() Continuous Pulse Transmission (transmits energy pulse on the current channel )
« Transceiver Channel Configurations
Channel Page 9 - & CW [Continuous Wave)
Frequency Band 863MHz EU | Transmits continuous sine wave by writing valid PSDU data into the Frame buffer.
Channel 0
e L (G 1 PRES (Pseudo Random Binary Sequence)
e e Transmits modulated wave by writing a frame of maximum length into the Frame buffer. a
FSK/DataRate 50 -
FSK/FEC on -
FSK/BT 20 |
+ Transceiver Configurations
Ti Power Register Value 38
+ Transceiver State Selection
Receiver Desensitization [
T State | TRX_OFF Z;
Tx Power Register Value
Transceiver TX power register value. Valid range is 0 to 31.
write || Resd | )
[EAl Al | [x]

Figure 18: MR-FSK operating mode #1- Countinous transmit mode configuration

8.2 Tx Test: OFDM Option 4, MCS3, 14dBm

Performance Analyzer configuration settings are

Table 3:- Board setting

Performance Analyzer Parameter

Setting for OFDM Option 4, MCS3

Channel Page 9

Frequency band 863MHz EU (863MHz to 870MHz)
Channel 0to 33

Modulation OFDM

OFDM/Option Option4

OFDM/MCS MCS3

Tx Power Register Value

‘31’ for Max Power (14dBm)

Table 4:

Frequency band (MHz)

(863MHz to 870MHz)

Parameter OFDM Option 4, MCS 3 mode
Nominal bandwidth (KHz) | 156

Data rate 100 kb/s

Channel spacing (kHz) 200

ChanCenterFreq0 (MHz) 863.125

Atmel
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Pedermance Analyzer
= Connected Kits
Select portto connect: [COML2 = | swvekit | [ Losdiit | (@] Wemion:621210

Click here to start Click here to stop
Transmission Transmission

Kit/Transceiver Properties = Transceiver Registers | Jnergy Detection,

Certification Tests

Channel Page
Frequency Band
Channel
Modulation

OFDM/Option |4
OFDM/MCS

“ Transcetver Configurations

| Test Pararmeters

Transemit
Continuous Pulse Transmission (transmits energy pulse on the current channel )
@ Centinuous Transmistion

& CW (Continueus Wave)
Transmits continugus sine wave by witing valid PSOLU data into the Frame buffer.

PRES (Pseuda Randem Binary Sequence)
Transmits madulated wanve by writing a frame of maximum length into the Frame buffer.

8.3

Tre State
OFDM/MCS

Tx Power Register Value
4 Transceiver State Selection
Receiver Desensitization

#

(TRx.oFF =

Select the OFDM MCS used by the Transceiver,

[ weite |[ Reas |

Figure 19: OFDM option 4, MCS3 — Countinous transmit mode configuration

Tx Test: O-QPSK RateMode 0, 14dBm

Performance Analyser configuration settings are

Table 5

Performance Analyzer Parameter

Setting for O-QPSK RateMode 0

Channel Page

9

Frequency band

863MHz EU (868MHz to 870MHz)

Channel 0, 1and 2
Modulation OQPSK
OQPSK/ChipRate ChipRate 100
OQPSK/RateMode RateMode 0

Tx Power Register Value

‘31’ for Max Power

Table 6:

Frequency band

Channel Number

Channel Center Frequency (MHz)

(868MHz to 870MHz)

0 868.3
1 868.95
2 869.525

Data Rate: 6.25 kb/s

Atmel
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Performance Analyzer

[sweks | [Losaka | (@] Vesson:620210

Click here to stop

Click here to start
Transmission

Transmission

“ Transceiver Channel Configurations

4 Transceiver Configurations

Tx Power Register Value 31
4 Transceiver State Selection
Receiver Desensitization

U wver Registers Epergy Detection, Certification Tests
Y y
|F|

Transmit

Conti Pulse T

@ Continuous Transmission

| Channel Page ;g_ ; * | @ CW (Continuous Wave)
Frequency Band |l365MH¢ EU - Trangmits continuous sine wave by writing valid PSDU data into the Frame buffer.
Channel o
| mm— ‘_‘} PRBS (Psewdo Random Binary Sequence)
| ey = Transmits modulated wave by writing a frame of maximum length into the Frame buffer. 3
OQPSK/Chipfate (100 =
0QPSK/RateMade [0 -

| Tex State |_I‘_FLJLOFE :i
Madulation
PRy A g y the T
| wiite || Resa |

m

its energy pulse on the current channel )

Figure 20: O-QPSK RateMode 0 — Countinous transmit mode configuration

8.4 Tx Test: O-QPSK RateMode

3, 14dBm

Performance Analyser configuration settings are

Table 7

Performance Analyzer Parameter

Setting for O-QPSK RateMode 3

Channel Page

9

Frequency band

863MHz EU (868MHz to 870MHz)

Channel 0,1and 2
Modulation OQPSK
OQPSK/ChipRate ChipRate 100
OQPSK/RateMode RateMode 3

Tx Power Register Value

‘31’ for Max Power

Table 8:
Frequency band Channel Number Channel Center Frequency (MHz)
0 863.3
1 868.95
(868MHz to 870MHz)
2 869.525

Data Rate: 50 kb/s

Atmel
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Figure 21: O-QPSK RateMode 3 — Countinous transmit mode configuration

Tx Test (Single node / Continuous Transmission) for Sub-1GHz FCC Testing

Table 9:- Board setting

Tx Test: MR-FSK operating mode #1, 50kbit/s, 14dBm

Performance Analyzer configuration settings are

Performance Analyzer Parameter

Setting for MR-FSK operating mode #1

Channel Page

9

Frequency band

915MHz US (902MHz to 928MHz)

Channel 1to 127

Modulation FSK

FSK/ModulationOrder 2FSK

FSK/DataRate 50 kb/s

FSK/FEC on

FSK/Modldx 1.0

FSK/BT Leave at default value; this is applicable only

for GFSK mode

Tx Power Register Value

‘31’ for Max Power (14dBm)

Table 10:

Frequency band (MHz)

Parameter

MR-FSK Operating mode #1

915MHz ISM Band

Channel spacing (kHz)

200

ChanCenterFreq1 (MHz)

902.4

ATREB215-XPRO-A Test User Manual
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4 Transceherr Conflqurations

Ta Powes Register Yalue 31
4 Transueiver 5tate Seleclion
Reeeiver Desensitization [

Trx State |TRK_‘0F\F

FSI/FEC
Enhle/Diskir Farward Erar Comrection

| wite || Read |

Perfarmance Andlyzer -k
i = Cannected Kits
| selectpart o connect: |[comm - | savekid | | Lusd b | @ Vesion:621210
Click here to start Click here to stop
Transmission Transmission
—— - - -
| | KafTenscever Propenies | Transeriver Registers | thergy Detection s Cetilication Tests
g Hj-l —
| SRS et %]
ERERR I - M Test Parsrmeners
! “ PER Test Conflquratian Tranami
| Cantinuous Pulse Transmissinn (iransmits energy pulse an the current channel )
@ Cantinuous Tansmason
a iar Chinel G

Channet Page & O (Cantinuaus Wave)

Frequency Band Tramsrits continusies sine wave by wiilmg vabad PSDU dats st the Frare bulte,

Channet

- PRES [Peeuds Rendom Dinary Sequence]

et Transmits madulated wave by witing a frame of maimum lenqth inta the Frame bufer. s

FSK/DataRate | |

FSK/Madldy 1

FSKIET

Figure 22: MR-FSK operating mode #1- Countinous transmit mode configuration

9.2 Tx Test: OFDM Option 1, MCS3, 14dBm

Performance Analyzer configuration settings are

Table 11:- Board setting

Performance Analyzer Parameter

Setting for OFDM Option 1, MCS3

Channel Page 9

Frequency band

915MHz US (902MHz to 928MHz)

Channel 0to 19
Modulation OFDM
OFDM/Option Option1
OFDM/MCS MCS3

Tx Power Register Value

‘31’ for Max Power (14dBm)

Table 12:
Frequency band (MHz) Parameter OFDM Option 1, MCS 3 mode
Nominal bandwidth (KHz) 1094
915MHz ISM Band
Data rate 800 kb/s
Channel spacing (kHz) 1200
ChanCenterFreq0 (MHz) 903.2
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Performance Analyzer

~ Connected Kits

Select port to connect: [COMIZ  +| [ Saveki | [ Loadiit | [@] Version:621210

ATSAMALCAC
ATBERFZ15-RF0G
SAMAL Xplained...

Click here to start Click here to stop
Transmission Transmission

. Kit/Transceiver Properties | Transceiver Registers Inergy Detection, Certification Tests
I - - Y
o [J a
I8 = N
T f Sanct 3
[ = 5 | >earch e | w ) Test Parameters
© # PER Test Configuration Transemit
[ Conti Pulze T its energy pubse on the current channel )
@ Continuous Transmission
4 iwer Channel C
Channel Page 9 .| @ CW (Continuous Wave)
| FrequencyBand | G15MHz US - Transmits continuous sine wave by wiiting valid PSDU data into the Frame buffer,
| Channel L]
N . OFOM - | PRBS [Pseude Random Binary Sequence)
ransmits modulated wave by writing s frame of maximum length into the Frame butfer.
| T I Fi uff
| - .
| OFDM/Option 1 - |

OFDM/MCS 3 vl

TxPower Register Value 31
+ Transceiver State Selection
Receiver Desensitization

[
|
|
| TexState | TRY_OFF -
: OFDM/MCS

| Select the OFDM MCS used by the Transceiver.

|
. | wite || Read |

Figure 23: OFDM option1, MCS3 — Countinous transmit mode configuration

9.3 Tx Test: O-QPSK RateMode 0, 14dBm

Performance Analyser configuration settings are

Table 13

Performance Analyzer Parameter

Setting for O-QPSK RateMode 0

Channel Page

9

Frequency band

915MHz US (902MHz to 928MHz)

Channel Oto 11
Modulation OQPSK
OQPSK/ChipRate ChipRate 1000
OQPSK/RateMode RateMode 0

Tx Power Register Value

‘31’ for Max Power

Table 14:
Frequency band (MHz) Parameter 0O-QPSK RateMode 0
Channel spacing (MHz) 2
915MHz ISM Band
ChanCenterFreq0 (MHz) 904

Data Rate: 31.25 kb/s
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-ax%

[ swvekit | [Losske | (@] Venion:s21210

I Click here to start I I Click here to stop

. Selectthe chip rate used by the Transceives.

Transmission Transmission
KitfTramsceiver Properties | Transceiver Registers nergy Detectionsefn  Certrfication Tests
| &
IR R Z ) Vest Parameters
Transmit
Continuous Pulse Transmission (transmits energy pulse on the current channel |
# Continuous Transmission
Channel C:
e - @ CW {Continuous Wave)
Frequency Band |315MHz US - Transmits continuous sine wave by writing valid PSDU data into the Frame buffer.
0
[oapsK =1 PRBS (Pseuda Random Binary Sequence)
———— Transmits modulated wave by writing a frame of maximum length into the Frame butfer.
: L
OQPSKRateMade lo. =
TRAOFF -
| wite |[ Ress |

ipRate

“ Transceiver Configurations

TxPower Register Value 31
« Transceiver State Selection
Receiver Desensitization

Figure 24: O-QPSK RateMode 0 — Countinous transmit mode configuration

Tx Test for 2.4GHz Band (Single node / Continuous Transmission (CW/PRBS))

Select the COM Port from the dropdown menu and select a COM port to which the kit to be connected and
click “Connect”

| Lendtie | || Vemion:B21210

Quick Start : ‘Starting PEK test an connected kit
1) Fight elick on the cesmected kit and select the
Connestiaer- eperating madets da the PEL 1
1) Cenneet o mreless bt s the system,
) Sebect the port to which the kit is connected.
Pertomance Anaber
[Pertomance Amayzer =) Canciected Wes ‘
@MM Select pem bo connecr: COMIL -

Sefect port s commect: | COMI o || connet | E—
o comta

| comn ATECINLFAS
ATBERF212

pson
cesipsrozerone |

5] Set €M Settings for the connected ki

Port Settegs =]

Figure 14: Performance Analyzer — COM Port Selection
Note: COM17 from the above figure is an example. The COM Port number varies depending upon the PC.
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2. Set the COM settings from the pop-up window. Click “Defaults” and then click “OK”

3. To check “transmit only” functionality; right click on the Kit information area select “Continue as a single node”.
This setting is used for continuous transmission.

- %

15 Intiate Pear Senech
1 Continue As Single Node
o Diconnect

Loaakn | (@) Vewion:621218

Quick Start:

Starting PLR test on connected kit-

1) Right chick on the connected kit and sekect the

Connestion operating mode to start the PER test.

1) Conmect a wirebess kit to the system.
2) Sabact the port 1o which the kit is conmbcted

Perfermance Amalyzer
le
Perfomance Anshyzer (2) Comectod Kis
@mm Sefect portto connect 1 COMIE
Select port to connect: <M1 = | | Copnect |

o COM14 R I[
[ AnvoAuss | £
e

amenrziz | 135 ineiate Peer Search )
- S L Continue As Single Node
ACBE1BSFONET006F | 9 Drconnect

2] Click on Play button to run PER test

3) Set COM Settings fee the connected kit

Foet Settings e

Bits Pes Seccnd (3600

Packet Eror Rate Tast | Energy Detection Scan | Continudus Transmission
B Enra—
Parity

Stop Bas

= R

Figure 15: Performance Analyzer — Kit Information
4. Kit/ Transceiver properties, Channel Page, Frequency Band, Channel Number, Modulation Scheme and

Power level can also be changed in the Performance Analyzer window.

Pertarmance Anabyats
| Connected Kits
Select port to conmect; | COM3L = |

oML

ATSAMMLCSC
ATESRFFISEF

e

[sweks | towga | (@] VesoniE2i2ta

K/ Tramicoree Propeties  Traniceres Raguten

sl - =
+ PER Test Configaration.

| iy Dt Sod | certifcation Tests

| 10 Scan Duration i £

T
Jlriw

o]

Apprasimate Time To Complete:  00:00:08

= ||| Chammatss v ADChannels i1 T332 W3 S Gd5 saF G0 28 Gi8 gm0 A@ @ oB (w8 9B 2%

[ = Test Paraemesers

i

(B Channel vs Recerved Input Power

n
= Tranceives State Selection
Eecener Desens@aution

TexState TRALDHF

T Powwver Resgiter Value
| Tenscmmver T power egistes value, Vakd range i

et | Fiesd

|
4 Tramoebves Channel g icati
. (n-ﬂ-;wm ~ ‘__,.._-—-—" Channel Page '9' for SUN Network Application
- Ftncy lioeh OO M fund | @
Channel [ £ Channal selection
Uodkiaten I.':‘?..—BQ_P.“_——'-I ﬁ.ﬂ
! 3 ﬂ\- Modulation Scheme selection: FSK, OFDM, DQPSK and LED_OQPSK
i
| _E 5
EE
5
[+
LEG DOPSK/Chiphate (2000, = ™
LEGOOPSK/DMaRite | 290, =l
« Tramcebver Confiqurations —4

Channels
Froguaenty Raege : 2405MH: - 2480MHZ

I n
|
|

H Change Tx Power Value: ‘0" for min, '31' for Max
|

- IClick ‘write' to program the board after setting all the above parameters

Figure 16: Performance Analyzer — Transceiver configuration
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5. To Transmit CW mode or PRBS mode, click on Certification tab and Continuous transmission and CW or
PRBS

B Periomance AnahaerBRier e

Edit View VAssist{ ASF Project Debug Tools Window Help

e R LT SRR St R AL il vriieil -0l W IR I
5 W e o sl = Gl 6] [ 4 NaDeyice 4 MoTael
i [visual Micro” = | =
ASFWizard  SAMMLXplained Pro-  StartPage [T frrorList
| St SAheL IS |

Kit/Transceiver Properties :Transcewer Registers Energy Detection S(avc- Certification Tests >

(=& rcl ¢
B [soren XM (@) rest parameters

4 PER Test Configuration Traramit
L ~) Continuous Pulse Transmission (transmits energy pulse on the current channel )

@ Continuous Transmission

uopEInbyuoy

A iver Channel Ce

Channel Page 9 ~| @ CW (Continuous Wave)
Frequency Band 2450MHzI5M Band % ~ | Transmits continuous sine wave by writing valid PSDU data into the Frame buffer.
Channel 11

n

Modulation [Ecoosk <] 7 PRBS (Pseudo Random Binary Sequence)
: v Transmits modulated wave by wiiting a frame of maximurn length into the Frame buffer.

LEG_OQPSK/ChipRate (2000 |
LEG_OQPSK/DataRate | 250 -

“ Transceiver Configurations

Output
WP = it Rt 1

o s ezl » e 2l

Figure 7: Performance Analyzer — Continuous Tx mode configuration
10.1 Tx Test - Legacy O-QPSK, 14dBm

Performance Analyzer configuration settings are

Table 15
Channel Page 9
Frequency band 2450MHz ISM Band
Channel 11 to 26 (2400MHz to 2483.5MHz)
Modulation LEG_OQPSK
LEG_OQPSK/ChipRate 2000
LEG_OQPSK/DataRate 250
Tx Power Register Value ‘31’ for Max Power (14dBm)
Table 16:
Frequency band (MHz) Parameter Legacy O-QPSK mode
. Channel spacing SMHz
2400-2483.5 (Worldwide)

The center frequency of the Legacy O-QPSK channels is defined as follows:
Fc=2405+5 (k—11)in MHz, fork = 11, 12... 26
Where, k is the channel number.
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Performance Analyzer
* Connected Kits
Select port to connect : ic -

ATSAMALCAC
ATBSRFZ15-RF24
SAMA4L Xplained...

| sevekit | | LosdKit Version 624210

I Click to start Transmission

Click to stop Transmission

R oo cn

Kit/Transceiver Properties  Transceiver Registers (

“ PER Test Configuration

+ Transceiver Channel Configurations

Channel Page £}
Frequency Band

Channel n
Modulation | LEG_QQPSK

LEG_OQPSK/ChipRate | 2000
LEG_OQPSK/DatoRate | 250
# Tramsceiver Configurations.

Tx Power Register Value

# Transceiver State Selection
Recesver Desensitization

Trx State | TRY_aFF
Ti Power Register Vahue

| wite |[ Read |

|2450MHz 1M Band = |

Transoeiver TX power register value. Valid range is 0 to 31.

| Transmit

Continuouws Pulse Transmission (transmits energy pulse an the curent channel )
@ Continuouws Transmission
-| @ CW [Continuous Wave)

Transmits continuous sine wave by writing valid PSDU data into the Frame buffer.

PRES [Pseudo Random Binary Sequence)
Transmits modulated wave by waiting a frame of maximum length inte the Frame buffer.

m »

Figure 18: Legacy O-QPSK - Countinous transmit mode configuration

10.2 Tx Test — MR-FSK operating mode #1, 50kbit/s, 14dBm

Performance Analyzer configuration settings are

Table 17:- Board setting

Channel Page

9

Frequency band

2450MHz ISM Band

Channel 3 to 409 (2400MHz to 2483.5MHz)

Modulation FSK

FSK/ModulationOrder 2FSK

FSK/DataRate 50

FSK/FEC off

FSK/Modldx 1.0

FSK/BT Leave at default value; this is applicable only for

GFSK mode

Tx Power Register Value

‘31’ for Max Power (14dBm)

Table 18:

Frequency band (MHz)

Parameter

MR-FSK Operating mode #1

2400-2483.5
(Worldwide)

Channel spacing (kHz)

200

ChanCenterFreq0 (MHz)

2400.2
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The center frequency of the MR-FSK and OFDM channels is defined as follows:

ChanCenterFreq = ChanCenterFreq,+ NumChan < ChanSpacing

where ChanCenterFreqy 1s the first channel center frequency in MHz, ChanSpacing 1s the separation
between adjacent channels in MHz, NumChan 1s the channel number from 0 1o ToralNumChan—1, and
TotalNumChan 15 the total number of chamnels for the available frequency band.

| Performance Anshyzer
= Conmected Kits

Sedect port 1o connect - :EHH %

ATSAMELCHC
ATBERF215-BFM
SARML Kplaeed..

| Save it | [ Losd iz | (@) Verien:621210

Click to start Transmission

=T, ]

Click to stop Transmission

Tests

< -~

~—
Traramit

@ Continuous Trarsmission

4T Channel Cosfigar
Channsl Page ]
Frequency Band
Channel ﬂ
Modulstion T
P ModulstionOrdes | 2FSK.
F5/DataRate %

-

Fo Moy 19
FeEBT ,.}_ﬂ

4 Tramceter Configurations

Tx Power Registes Vabue 31
# Tramaceiver State Selection
Becener Desenstizatson

T Sate:

FSKFEC
Erable/iskie Formard Eimes Comection

Wiite || Reag |

TRA_OFF -

| @ OW (Continssus Wave)

Continuous Pulte Transnresson {transmits energy puloe on e current channel |

Tranamits oentinsous sme wave by vnting valid PSDU data into the Frame buffer.

PRES (Prewsdo Random Binary Sequence)
Tranamits moduleted weve by writing & frame of masimum length into the Frame buffer.

Figure 19: MR-FSK operating mode #1- Countinous transmit mode configuration

10.3 Tx Test - OFDM Option 1

, MCS3, 14dBm

Performance Analyzer configuration settings are

Table 19:- Board setting

Channel Page

9

Frequency band

2450MHz ISM Band

Channel 0 to 63 (2400MHz to 2483.5MHz)
Modulation OFDM

OFDM/Option Option1

OFDM/MCS MCS3

Tx Power Register Value

‘31’ for Max Power (14dBm)
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Table 20:

Frequency band (MHz)

Parameter

OFDM Option 1, MCS 3 mode

Nominal bandwidth (KHz)

1094

2400-2483.5

(Worldwide) Data rate 800Kbps
Channel spacing (kHz) 1200
ChanCenterFreq0 (MHz) 2401.2

| Ferformance Analyzer

*Ox

= Commected Kits
Select port to conmect: |COM3L  ~|

CoM31

ATSAMALCAC
ATEGRT 215-RI24

SAMAL Xpdained..,

v | tosss | (@] Vereni2i2s

Click to start Transmission

/ Click to stop Transmission

L
=

Kit/Transeesver Piopenies  Trantcerver Regriten

| Emesgff D o Certification Tests
(=15

| oL

:_\_ h > i—-.:;-)!,.-:

# PER Test Configuration

# Tramceiver Channel Condigurations.

Transrmit

& Continuoin Tranemeaon

Cantingsu Pulse Transmission (tranumts enengy pulie on the curnent channel |

DFDRIACS

T Poswer Begister Value
Regenver Deteniisaton

T State
CFDM/MCS

[ wrae ||

+ Tramseetver Confiqurations

# Traraceiver State Selection

Lebect the OFDM MCS uted by the Transcerer.

Chninel Page ] =| & CW [Continious Wave]
Frequency Band J45008Hz 150 Band. ! Transmits continwous sire wave by wiiting valid PSDU dats imo the Frame buffer.
Chaninel [} |
Modulstion OFDM "-I PRES (Pseudo Random Binary Seguence]
| — s Tranamits modulated wave by wiiting a frasme of maemam length into the Frame buffer. |
¥
OFDM Option 1 -|

k|

T Oy

e faaid ]

Figure 20: OFDM option1- Countinous transmit mode configuration

10.4 Tx Test - OFDM Option

2, MCS3, 14dBm

Performance Analyzer configuration settings are

Table 21:- Board setting

Channel Page

9

Frequency band

2450MHz ISM Band

Channel 0 to 96 (2400MHz to 2483.5MHz)
Modulation OFDM

OFDM/Option Option 2

OFDM/MCS MCS 3

Tx Power Register Value

‘31’ for Max Power (14dBm)
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Table 22:
Frequency band (MHz) Parameter OFDM Option 2, MCS 3 mode
Nominal bandwidth (KHz) 552
2400-2483.5
(Worldwide) Data rate 400Kbps
Channel spacing (kHz) 800
ChanCenterFreq0 (MHz) 2400.8
Perdormance Analyzer T
 Connected Kits
Select post o conanct: [ COMIL x| | Swvekie | [ Losdie | (@] Vemion:621210
| Click to start Transmissionl | Click to stop Transmission

3 Kit/Transceives Properties  Transceiver Registers

+ PER Test Configuration

2

Cantinueus Pulse Transmission (transmits energy pulse on the cumment channel |
& Conbrucus Transmmsn on
4 Transceiver Clunned Configurations.
Channel Page 13 = & OW [Continuous Wave)
Frexuency Band | 450Nz EM Band. = | Transmits continucas sine wave by wring vald PSOU deta inta the Frame huffer,
Channel L]
il oo 5 PRES (Prewdo Pandom Binary Sequence)
T — Tranumaty modulated wive by wiiting 8 frame of mesmsum length mbo the Frame butler.
OFOMOption 2 -]

CFOMMCS 3 -

“ Transcetver Contigurations.

n
# Transcehver State Selection
Receeser Desensitizatinn

TreState | The_oee -

T Power Reghster Value
Teansceiver TI powes regitter value. Vald range is 010 31,

Figure 21: OFDM option2—- Countinous transmit mode configuration

11. Tx-Rx Test (Transmit and Receive test) for Sub-1GHz CE Testing

1. Connect two DuTs with PC by USB cables to Debug USB for 863MHz EU/915 MHz US ISM band operations
and connect with SAM4L USB for 2.4GHz operation.

2. Select one COM Port and click ‘connect’ the device corresponding to that COM port is connected and select
“Initiate Peer Search” So other device connect by RF (RF Pairring). (Device connected to COM Port is
transmitter and other device is receiver)

24
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3.

4. PER testis Transmit and Receive test. Number of transmit packets can be set by changing “Test Frames

Atmel

Iy Iniiate Peer Search

| Losake | Vemenis23218

When both the devices are paired, the following window appears and it is ready to perform PER (Packet Error
Rate) test. Tranmitting channel, number of frames (packets); Tx Power value can be configured from the left

side of the window.

Count”

Quick Start :

Connection-
1] Connect s wreless kit to the system.
2) Select the port o which the kit s connected.

Starting PER test on connected kit-
1) Right cick o the connected it and select the.
cperating mode to start the PER test.

[Peromance Anslyzer

[ectormancs Amahzer
(~) Connected Kits:
Select portto connect s COM

e
coM

3)Set COM Seftings fo the connected k.

Pon Setting:

BtsPerSecond [0
Data Bis s

Parity |bleme

| | stopens 3

Flow Contro) | None.

Defauts | [Cancel |0k |

—
- | Connect | ———
wSoneat) T

(=) Connected Kits
Selectport o connect COMI

prreeremrey 4
e | [ b S
RZ800 N L Continue As Smgle Node

| AcBeiBsrateronét | | 5o pisconnect

2) Cick on Play button to run PER test

Packet ErrorRete Test | Energy Detection Scan | Continuous Trarsmission

[ siogie Test. -]

FsUTE "EED

Figure 25: Performance Analyzer — Paring devices

Performance Analyzer *ax
'« Connected Kits
Select port to connect: |COMP = | | Connect SaveKit | [ Load it | (@] Version:621210
om79 Remote
ATsAMALCHC | B ATSAMALCAC E
arssrashros [F || <7 | ameremsros | 3
SAMAL Xplained... SAMAL Xplained...
6C264514881DCH6E

Packet Error Rate Test | Energy Detection Scan | | Certification Tests || Range Test

D)

|Single PER Test

Test Frames Count 100

| Test Parameters

Average LI 20
Average RSSI (dbm) B
Frames transmitted 100
Fi d 100

Channel Page
Frequency Band
Channel

Modulation
FSK/ModulationOrder
FSK/DateRate

FSK/FEC
FSK/Modldx
FSK/BT

+ Transceiver Configurations

ACK Request il
CSMA-CA P
Frame Retry

Frames with wreng CRC g
||| Test duration tsec) 078339
Datarate (Kbits/zec) 2042406

Invalid Frames. 0
@ Frames received - |

Frames not acknowledged -
@ invelid frames - 0

Frames with access failure -

lote: When ‘CRC on Peer’ and 'Frame Retry’ aptians are enabled, ‘Frames with Wrang CRC count includes retransmitted fram|

Figure 26: Performance Analyzer — PER Test Configuration
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5.

Atmel

Run Single PER Test. Test parameter window display the Transmit packets (Frames transmitted), Receive

Performance Analyzer

'« Connected Kits.

Select port to connect: | COMI9 = | | Connect

Savekit | | LoadKi | [@)] Verson:621210

Certification Tests | | Range Test

+ Transceiver Configurations
ACK Request ]
CSMA-CA B
Frame Retry |

4 Transceiver

tate Selection
Recciver Desensitization ]

~ TxPower Register Value

[ wote [ peas |

Trx State: | RXAACK ON

| Transceiver TX pover register value. Valid range is 0 to 31

2/ | ingle PER Test v|,T|
g L
‘g i | Test Parameters
© 4 PER Test Configuration
& CRC on Peer ] Noiooe L O 240
Frame Lengtt 0 Average RS (dbm) 34
00 Frames transmitted 100
3 100
Channel Page
Invalid Frames 0
Frequency Band
e Frames not acknowledged -
SRR Frames with accessfallure. —
FSK/ModulationOrder Frames with wreng CRC
FSK/DateRate Test duration (sec) 07833
FSK/FEC Data rate (Kbits/sec) 2042406
FSK/Modlde
FSK/BT

lote: When ‘CRC on Peer' and 'Frame Retry’ options are enabled, ‘Frames with Wrong CRC' count includes retransmitted fran

@ Frames received - |
Inwalid frames - 0

Figure 27: Performance Analyzer — Transmit Packets

packets (Frames received) and RSSI (receive signal strength)

Performance Analyzer

'~ Connected Kits

Select portto connect: |COMT) = | | Connect |

[ Sovet | [ Load it | (@] Version:621210

fate Test | Energy Detection S

| single PER Test -”i\

Certification Tests

Range Test

v Test Parameters.

4 PER Test Configuration

CRC on Peer B
Frame Length )
Test Frames Count 100

- Channel G
Channel Page
Frequency Band

Average LQI 20 /
Average RSSI (dbm) 34 4//
Frames transmitted 100 4

Frames teceived

100
Invalid Frames [ \

Channel

Medulation
FSK/MedulationOrdes
FSK/DataRate
FSK/FEC

FSK/Modldx

FSK/BT

+ Transceiver Configurations

ACK Request E
CSMA-CA
Frame Retry 1
T:

4 Transceiver State Selection
Receiver Desensitization 7]

Toe State |RCAACK_ON -

- Tx Power Register Value
| Transceiver TX power register value. Valid range is 0 to 31.

[ e | Ress |

Frames not g

Frames with access failure -
Frames with wrong CRC

Test duration (sec) 0.78339

Data rate (Kbits/sec) 2042406

INote: When 'CRC on Peer’ and 'Frame Retry’ options are enabled, 'Frames with Wrong CRC' count includes retransmitted fram

@ Frames received - -
@ Invalid frames -0

Figure 28: Performance Analyzer — PER Test
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9.1 Tx-Rx Test: MR-FSK operating mode #1, 50kbit/s, 14dBm

Performance Analyzer configuration settings for transmit and receive test
Table 23:- Board setting

Performance Analyzer Parameter

Setting for MR-FSK operating mode #1

Frame length

20

Test Frames count

100

Channel Page

9

Frequency band

863MHz EU (863MHz to 870MHz)

Channel 0to 33

Modulation FSK

FSK/ModulationOrder 2FSK

FSK/DataRate 50 kb/s

FSK/FEC on

FSK/Modldx 1.0

FSK/BT Leave at default value; this is applicable only

for GFSK mode

Tx Power Register Value

‘31’ for Max Power (14dBm)

Atmel

Performance Analyzer

=X

i+ Connected Kits

Select port o connect | | COMI12

'| | Connect

[ sevekit | | Load kit | [i@)] Vession:62120

CcomM12

ATSAMALCAC
ATB6RF215-RF09
SAMAL Xplained...

Paired

Remote

ATSAMALCAC
ATBERF215-RF09
SAMA4L Xplained...
F27EOECH606C321A

Faired

Kit/Transcever Properties | Transceiver Registers

| single PER Test - [B

—_—
Packet Error Rate Test. | Energy Detection Scan || Certification Tests || Range Test |

;\'| ~ Test Parameters

Channel Page

Channel

Medulation

FSK/DataRate
FSK/FEC
FSK/Modldx
FSK/BT

ACK Request
CSMA-CA
Frame Retry

Trx State

Frequency Band

FSK/ModulationOrder

Tie Pawer Register Value
“ Transceiver State Selection
Receiver Desensitization =]

RX_AACK ON - |

<
g
HNER Y pmm—
# PER Test Configuration
CRC on Peer (3]
Frame Length 20
Test Frames Count 100

4 Transceiver Channel Configurations

9

4 Transceiver Configurations

Tx Power Register Value
Transceiver TX power register value. Valid range is 0 to 31.

Write Read

BEMHZEU v
@ Frames with access failure -

Average LOI 244
Average RSSI (dbm) -33
Frames transmitted 100
Frames received 100

Invalid Frames 4

Frames not acknowledged -

Frames with wrong CRC 3
Test duration (sec) 1147719

i ‘ Data rate (Kbits/sec) 1394069

@ Frames received - 100
@ Invalid frames - 0

Mote: When 'CRC on Peer’ and 'Frame Retry’ options are enabled, ‘Frames with Wrong CRC' count includes retransmitted frames

[E2d)

Figure 29: MR-FSK operating mode #1- PER Test
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9.2

Tx-Rx Test: OFDM Option 4, MCS3, 14dBm

Performance Analyzer configuration settings for transmit and receive test
Table 24:- Board setting

Performance Analyzer Parameter

Setting for OFDM Option 4, MCS3 mode

Frame length 20
Test Frames count 100
Channel Page 9

Frequency band

863MHz EU (863MHz to 870MHz)

Channel 0to 33
Modulation OFDM
OFDM/Option Option4
OFDM/MCS MCS3

Tx Power Register Value

‘31’ for Max Power (14dBm)

Performance Analyzer

= [, 3G

| savekic | [ LoadKit | [@)] Version:621210

+ Connected Kits
Select port to connect: |COM12 ~| | Connect |
com12 Remote
atsamacac | g aTsamaLcsc | B
¥ &
ATB6RF215-RF09 | 3 | aTesmEzsRF9 | B
SAMAL Xplained... SAMAL Xplained...
AEF72D4D75260D93

T E |
Kit/Transceiver Properties | Transceiver Registers |

o3

Packet Error Rate Test | Energy Detection Scan | | Certification Tests | I Range Test I

Single PER Test - | |B

6
1!

< PER Test Configuration

CRC on Peer (]
Frame Length 20
Test Frames Count 100

4 Transceiver Channel Configurations

e——

Channel Page

Frequency Band 863MHz EU =
Channel 0

Modulation [oFDM -
OFDM/Option 4 -

OFDM/MCS 3 - ‘

# Transceiver Configurations

ACK Request =)
CSMA-CA El
Frame Retry El
Tx Power Register Value 31

4 Transceiver State Selection

Receiver Desensitization B
Trx State | R%_AACK ON -
OFDM/MCS

Select the OFDM MCS used by the Transceiver.

[ J[_gess |

w | Test Parameters

Average LQI 255

Average RSSI (dbm) -28

Frames transmitted 100

Frames received =]

Inwalid Frames ]

Frames not acknowledged - O Frames received - 99
BarBe Wit aceeasTailine | Invalid frames - 0
Frames with wrong CRC -

Test duration (sec) 0.582085

[Diata rate (Kbits/sec] 27.48692

Mote: When 'CRC on Peer’' and ‘Frame Retry’ options are enabled, 'Frames with Wrong CRC' count includes retransmitted frames

i}

Figure 30: OFDM Option4, MCS3 mode - PER Test
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9.3

Tx-Rx Test: OQPSK, RateMode 0, 14dBm

Performance Analyser configuration settings for transmit and receive test
Table 25:- Board setting

Performance Analyzer Parameter

Setting for OQPSK, RateMode 0

Frame Length

20

Test Frames count

100

Channel Page

9

Frequency band

863MHz EU (868MHz to 870MHz)

Atmel

Channel 0,1and 2
Modulation OQPSK
OQPSK/ChipRate ChipRate 100
OQPSK/RateMode RateMode 0
Tx Power Register Value 31
Performance Analyzer -0 X
~ Connected Kits =
Select port o connect: |COML2 | [ Connect | [ savekit | | Loadkit | | Version : 6.2121.0
COM12 Remote
ATSAMALCAC 'E ATSAMALCAC 'E
ATBGRF215-RF09 E “F | ATBERF215-RF09 ‘E
SAMA4L Xplained... SAMA4L Xplained...
: AEFT2D4D75260093

S 3 ]
Kit/Transceiver Properties | Transceiver Registers |

Single PER Test - E|

Packet Error Rate Test | Energy Detection Scan | | Certification Tests | I Range Test }

<

ia)

3

Sl = g

£ 524 |.e.ircl'.

o

& | “ PER Test Configuration

& —
CRC on Peer [Fl
Frame Length 20
Test Frames Count 100

+ Transceiver Channel Configurations
Channel Page

OQPSK/ChipRate
OQPSK/RateMode

# Transceiver Configurations

ACK Request El
CSMA-CA El
Frame Retry =

Tx Power Register Value 31
4 Transceiver State Selection
Receiver Desensitization =}

Trx State

Frequency Band

Wiite || Read

[T—
Frequency Band 863MHz EU z

Channel 0

Medulztion [{]st.;(iv Frames with access failure -
Frames with wrong CRC -
Test duration (sec) 1.466963
Data rate (Kbits/sec) 10.90689

—
re—

RX_AACK_ON |

Select the frequency band used by the Transceiver.

A ‘ | Test Parameters

Average LQI 255
Average RSSI (dbm) -22
Frames transmitted 100
Frames received 100

Invalid Frames 1]

Frames not acknowledged -

EJ Frames received - 100
m Invalid frames - 0

Mote: When 'CRC on Peer' and 'Frame Retry' options are enabled, 'Frames with Wrong CRC' count includes retransmitted frames

1]}

Figure 31: OQPSK, RateMode 0 - PER Test
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9.4 Tx-Rx Test: OQPSK, RateMode 3, 14dBm

Performance Analyser configuration
Table 26:- Board setting

settings for transmit and receive test

Performance Analyzer Parameter | Setting for OQPSK, RateMode 3
Frame Length 20
Test Frames count 100
Channel Page 9
Frequency band 863MHz EU (868MHz to 870MHz)
Channel 0,1and2
Modulation OQPSK
OQPSK/ChipRate ChipRate 100
OQPSK/RateMode RateMode 3
Tx Power Register Value 31
Performance Analyzer -ax
~ Connected Kits
Select port to connect: [COMIZ v | | Connect [ sevekit | | Load kit | (@] Version:621210
com12 Remote
ATSAM4LCAC ATSAMA4LCAC T
ATBRF215-RF09 <% | amssre2isRF0s | 5
SAMAL Xplained... SAMAL Xplained...
F2TEOEC6606C321A
———— = = - — — — o
.| W/Tanscever Properties | Transceive Regisers Backet Error Rate Test | Enerqy Detection Scan || Certfication Tests || Range Test
o Single PER Test - Fl
NG ‘:'::":“ \| | Test Parameters
4 PER Test Configuration
A B Average LQI e
Frame Length 0 Average RSSI (dbm) -4
Test Frames Count 100 Frames transmitted 100
4 Transceiver Channel Configurations e e 196
Channel Page 9 - B
Frequency Band |863MHz FU - P :
||| Frames not acknowledged - O Frames receved - 100
Channel 0 :
(ot [OGpsk =] ||| Frames vith accessfailure. - @ Invalid frames -0
fe ! Frames with wrong CRC
Test duration (sec) 2368620
Data rate (Kbits/sec) 5577577
[Note: When 'CRC on Peer’ and ‘Frame Retry’ options are enabled, ‘Frames with Wrang CRC’ count includes retransmitted frames
0QPSK/ChipRate 100 -
0QPSK/RateMode ———
“ Transceiver Configurations
ACK Request
CSMA-CA ]
Frame Retry (1}
T Power Register Value 31
“ Transceiver State Selection
Receiver Desensitization [
Tre State RX_AACK ON M
0QPSK/RateMode
Select the rate mode used by the Transceiver.
wite || Read N
[N " ]

Figure 32: OQPSK, RateMode 3 - PER Test

12. Tx-Rx Test (Transmit and Receive test) for Sub-1GHz FCC Testing

121 Tx-Rx Test: MR-FSK operating mode #1, 50kbit/s, 14dBm

Performance Analyzer configuration
Table 27:- Board setting

settings for transmit and receive test

Performance Analyzer Parameter

Setting for MR-FSK operating mode #1

Frame length

20

Atmel
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Test Frames count

100

Channel Page

9

Frequency band

915MHz US (902MHz to 928MHz)

Channel 1to 127

Modulation FSK

FSK/DataRate 50 kb/s

FSK/ModulationOrder 2FSK

FSK/FEC on

FSK/Modldx 1.0

FSK/BT Leave at default value; this is applicable only

for GFSK mode

Tx Power Register Value

‘31’ for Max Power (14dBm)

Perfermance Analyzer
# Connected Kits

Select port to connect | | COML2

| [ Conneet

[ Savekit | [ Load kit | [@)] Version:621210

COM12 Remate
aTsamacac | g atsamacac | g
atssrr21s-Rro9 | F || ©77 | ATeeRFasRrpe | F
SAMAL Xplained... SAMAL Xpiained...
F2TEOEC6606C3Z1A

e Alm B¢

Single PER Test ~|| "

— =
Packet Error Rate Test | Energy Detection Scan | | Certfication Tests | | Range Test |

X M) rest Parameters

ACK Request
CSMA-CA
Frame Retry

Trx State

FSK/FEC

Write

< Transceiver Configurations

EEa

Tx Power Register Value 31
4 Transceiver State Selection
Receiver Desensitization  [[]

RX_AACK ON |

Enable/Disble Ferward Error Comection.

Read

© 4+ PER Test Configuration

CRC on Peer B e LI 2
Frame Length 0 Average RSSI (dbm) a7
Test Frames Count 100 Frames transmitted 100

aeaprcntitn I Komispstne Frames received 100
Channel Page D —]
Frequency Band ]| ¢ :
Channel 0 Frames not acknowledged - (@ Frames received - 100
Modulation FSK < ||| Frames with access failure. - @ Invalid frames - 0
FSK/ModulationOrder  [2Fsk = ||| Frames with wrong CRC
FSK/DataRate 0 ||| Test duration (seq) 1147726
FSK/FEC On = ||| Data rate (kbitsseq) 12.04061
FSK/Modldx (10
FSK/BT 20

Note: When 'CRC on Peer' and 'Frame Retry' options are enabled, 'Frames with Wrong CRC' count includes retransmitted frames

[zl

[

m

Figure 33: MR-FSK operating mode #1- PER Test

12.2 Tx-Rx Test: OFDM Option 1, MCS3, 14dBm

Performance Analyzer configuration settings for transmit and receive test

Table 28:- Board setting

Performance Analyzer Parameter

Setting for OFDM Option 1, MCS3 mode

Frame length

20

Test Frames count

100

Channel Page

ATREB215-XPRO-A Test User Manual

31



Frequency band

915MHz US (902MHz to 928MHz)

Channel O0to 19
Modulation OFDM
OFDM/Option Option1
OFDM/MCS MCS3

Tx Power Register Value

‘31’ for Max Power (14dBm)

Performance Analyzer

- # Connected Kits

Select port to connect: |COMIZ -| | Connect ‘

[ savekit | [ LoadKit | [{@)] Version:52121.0

CoM12 Remote
ATsAMALCAC | B ATsAMALCAC | B
- el -
ATBERF215-RFD9 | 5 S | ATssRE21SRFS | B
SAMAL Xplained... SAMAL Xplained...
AEF72D4D75260D93

. ¥ erh |
Kit/Transceiver Properties | Transceiver Registers |

Packet Error Rate Test | Energy Detection Scan | | Certification Tests | I Range Test I

4 Transceiver Channel Configurations

4 Transceiver Configurations

ACK Request 1
CSMA-CA 0
Frame Retry El

Tx Power Register Value 31
# Transceiver State Selection
Receiver Desensitization ||

Trx State | RY_AACK_ON

OFDM/MCS
Select the OFDM MCS used by the Transceiver.

| wite || Read

Channel Page - ! - ‘
Invalid Frames Q
Frequency Band 915MHz US x

OFDM/Option 3 x
OFDM/MCS 3 x|

<

g > Single PER Test - E|

= iz (] v

e E‘—EIQ¢ i A ‘ ~ | Test Parameters

H s

*  “ PER Test Configuration
igu

= CRC on Peer ] Average LQI 255
Frame Length 20 Average RS5I (dbm) -25
Test Frames Count 100 Frames transmitted 100

Frames received 100

Frames not acknowledged -

EJ Frames recemned - 100

Channel 0
Medulation |C}FDN17v Frames with access failure - B tnvalid frames -0
A i Frames with wrong CRC - E
Test duration (sec) 0.402455
Data rate (Kbits/sec) 39.756

Mote: When 'CRC on Peer' and 'Frame Retry' options are enabled, 'Frames with Wrong CRC' count includes retransmitted frames

m

Figure 34: OFDM Option 1, MCS3 mode - PER Test

12.3 Tx-Rx Test: OQPSK, RateMode 0, 14dBm

Performance Analyser configuration settings for transmit and receive test
Table 29:- Board setting

Performance Analyzer Parameter | Setting for O-QPSK RateMode 0

Frame Length 20
Test Frames count 100
Channel Page 9

Frequency band

915MHz US (902MHz t0928MHz)

Channel

0to 11
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Modulation OQPSK
OQPSK/ChipRate ChipRate 1000
OQPSK/RateMode RateMode 0
Tx Power Register Value 31
e Analyzer > AX
~ Connected Kits =
Select portto connect: |COM1Z v | | Connect [ savekit | | Load it | (@] Version:521210
com12 Remote

ATSAMALCAC
ATBSRF215-RF09
SAMAL Xplained...

ATSAMALCAC
ATB6RF215-RF09

Paired

SAMA4L Xplained...
AEF72D4D75260D93

——— ; = -
Kit/Transceiver Properties | Transceiver Registers | Packet Error Rate Test | Energy Detection Scan || Certification Tests | | RangeTestJ

¢
al Single PER Test - [Z\

(B4 seorch

“ PER Test Configuration

| Test Parameters

ey fwersge LQI 35
Frame Length P Average RSl (dbm) »
Test Frames Count 100 Frames transmitted 100
S e e Coaiolations Frames received 100

Channel Page s -

Invalid Frames 0
Frequency Band 915MHz US - ) Frames received - 100

Channel 0 Frames not acknowledged -

Modulation 0QPsK < ||| Frames with access failure - @ Invalid frames - 0

Frames with wrong CRC

Test duration (sec) 1466263

Data rate (Kbits/sec) 10.90689

Mote: When ‘CRC on Peer' and 'Frame Retry’ options are enabled, ‘Frames with Wrong CRC' count includes retransmitted frames.

“ Transceiver Configurations

ACK Request E
CSMA-CA =]
Frame Retry =]
Tx Power Register Value 3

4 Transceiver State Selection
Receiver Desensitizstion [

Trx State RX_AACK ON -|
OQPSK/ChipRate
Select the chip rate used by the Transceiver.

i )

Figure 35: OQPSK, RateMode 0 - PER Test

13. Tx-Rx Test for 2.4GHz Band (Transmit and Receive test)

1. Connect two devices with PC by USB cables and so both are power up.

2. Select one COM Port and click ‘connect’ the device corresponding to that COM port is connected and select
“Initiate Peer Search” So other device connect by RF (RF Pairring). (Device connected to COM Port is
transmitter and other device is receiver)

33
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3.

4. PER testis Transmit and Receive test. Number of transmit packets can be set by changing “Test Frames

Atmel

{Losaks (@) Vemenis23210

I

Quick Start :

Connection-

1) Connect s wreless kit to the system.
2)Select the port 1o which the kit  connected.

Starting PER test on connected kit-

1) Right click on the connected 6 and select the
‘operating mode to stat the PER test.

3 Set COM Seftings for the connected ki,

[Pertomance Anshyzer
e () omecrtine
() Connected Kits: Select portto connect | COM?E
Select port to conpect s COM1 < Connect | ————
o S oMt
S ]
comna 1

ATser2nz iy ot Pess Search |

w2800 S L Continue As Smgbe Node
acserwsrosennar | | o oo C

Bes PerSecond (3600
Dota Bits s

Party [Nee
|| stopeas |One

Flow Control |

20
Packet Error Rate Test | Energy Detection Scan | Continuous Trarsmission

| sngle st -Jxl

Figure 22: Performance Analyzer — Paring devices

When both the devices are paired, the following window appears and it is ready to perform PER (Packet Error

Rate) test. Tranmitting channel, number of frames (packets), Tx Power value can be configured from the left

side of the window.

ACK Fequest
CSMACA
Frame kesry

+ Transcebver Configurations.

TrPower Pagater Valoe 31
Tram cover State Sebection
Fecerves Desencbzation

sgs»-q.vciru

-nx

| Packes Ervoe Rate Tet fm:gbdubm&:m Centification Tests | Range Text

of»

[+ TestPaoaemeters A

Average L) “
Avprage 551 (Bm) =]
Framer tramsmmed 1
Frames mrcerd 00
Tawd Fames ]

D Frames mceed - 100
@ traka frimes -9

Framaz not acknoniedged

Frames weh sccess foluve

Frames aveh wrong CRC
Tt durmnce sec) 025043
Data rate (Kbas/sec) 618241

Mte When CRC en Peer ant Frame Retry cptens e enstid ‘Frames with Wread CRC ceunt actudes ietiansmeted tames

Count”

Figure 23: Performance Analyzer — PER Test Configuration
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Perfomance Analyzer TEX
 Comnected Kits.
samiommi (o 1fj{ comet) ‘

oMl

ATSAMALCAC
ATBSRF215RF24

|| T Propesies Tromscesie Registers Packet Ervor Rate Test | Energy Detection Scan | Cestification Tests || Range Test
| e

[sngermica |1
é' s ot | =g ==

4 PIR Test Configuration

CRC on Peer [

] £y /

ST Frumes Coun prrm— <
+ Transceiver Channel Configurations
Channel Page a

Channel a

“ Transceiver Configurations
ACK Request B

CSMA-CA

Frame Retry E

TaPower Register Value 21

“ Transceiver State Selection

Recemer Desensitzation |

TreState RAAACK

RIAACK ON -

wite || Read |

Figure 24: Performance Analyzer — Transmit Packets
5.

packets (Frames received) and RSSI (receive signal strength)

[Pertormance Ansiyzer

= Connected Kits.
St parttocommect: [cOb__~ [ commest)

CoM31

BEE |

[ skt | | Londit | (@) Version:620210

Remate

ATSAMALCAC

ATSAMALCAC
> | arssmensasa

ATSGREZLS-RF2A
SAMAL Xptunes...

|, K TamcenesPogries Tianscens Resins
|

FRBRERABURTER | crecgy Deection Scn | Coiicaton T | Renge et
S [sogarmaies . 0]
R %l e Paanees
= PER Tast Configuration
i i Avenage QI )
Pt g » Average B3 )
Test Frames Count 100 ‘ Fr ed
Krsmscriver ch I
(il Fae 2 = | Invalid Frames
| oo R e e

B Frames received - 100
Frames with scces failusre -

@ bwvalid frames -0

lote: When 'CRC an Paer and Frame Retry’ options are ensoled, Frames with Wrong CRC count inchdes retransmited framas

g e \
ACK Request

Frame Retry
TuPower Register Vakue 21
 Transcebver State Selection ‘
Feceiver Desemsitizabon

TreState

Channel

“The cuvert 80L15.4 channel (1 which the Berarmance
test s runerg.

| e net |

Figure 25: Performance Analyzer — PER Test
Rx Test — Legacy O-QPSK, 14dBm

Performance Analyzer configuration settings for transmit and receive test
Table 30:- Board setting

Frame Length

9.5

20

Test Frames count 100

Atmel
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Channel Page

9

Frequency band

2450MHz ISM Band

Channel 11 to 26 (2400MHz to 2483.5MHz)
Modulation LEG_OQPSK
LEG_OQPSK/ChipRate ChipRate 2000
LEG_OQPSK/DataRate DataRate 250

Tx Power Register Value

‘31’ for Max Power (14dBm)

Performance Analyzer

Select port to connect ¢ | COM31 ~| | Connect

[ Sevekit | | Losd kit | @] Version:621210

Paired

COM31 Remote
ATSAMALCAC ATSAMALCAC
ATBERF215-RF24 €77 | ATBGRF215-RF24
SAMAL Xplained... SAMA4L Xplained...

004E2134A61CDBEB

————
Kit/Transceiver Properties | Transceiver Registers

~Ax

| 1T 1T
Packet Exror Rate Test | Energy Detection Scan || Certification Tests | | Range Test |

[singie PER Test - E\

& | 28l [sesrch

< PER Test Configuration

CRC on Peer E
Frame Length Fi]
Test Frames Count 100

4 Transceiver Channel Configurations
Channel Page 9 =

|
2450MHzISM Band |

Channel 1

Medulation LEG OQPSK -

Frequency Band

LEG_OQPSK/ChipRate 2000 ~|

LEG_OQPSK/DataRate 250 -
< Transceiver Configurations

ACK Request El

CSMA-CA O

Frame Retry ]

TePower Register Value 31
< Transceiver State Selection
Receiver Desensitization [

Trx State RX_AACK_ON -
ot
Select the modulation scheme used by the Transceiver:

Write ‘ Read

~ ' Test Parameters

Average LQI 13
Average RSSI (dbm) -88
Frames transmitted 100
Frames received 100
Invalid Frames [

Frames not acknowledged -
Frames with access failure -
Frames with wrong CRC

Test duration (sec) 0.251443
Data rate (Kbits/sec) 6363271

D Frames received - 100
@ Invalid frames - 0

Mote: When 'CRC on Peer' and 'Frame Retry' options are enabled, 'Frames with Wrong CRC' count includes retransmitted frames

m

m

Figure 26: Legacy O-QPSK PER Test

Rx Test: MR-FSK operating mode #1, 50kbit/s, 14dBm

Performance Analyzer configuration settings for transmit and receive test

Table 31:- Board setting

Frame length 20
Test Frames count 100
Channel Page 9

Frequency band

2450MHz ISM Band

Channel 3 to 409 (2400MHz to 2483.5MHz)
Modulation FSK

FSK/DataRate 50Kbps

FSK/ModulationOrder 2FSK

Atmel
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FSK/FEC off
FSK/Modldx 1.0
FSK/BT Leave at default value; this is applicable only for

GFSK mode

Tx Power Register Value

‘31’ for Max Power (14dBm)

Performance Analyzer

A X

 Connected Kits

Select portto connect: ‘ coma1

v| | Cormact‘

Remote

ATSAMALCAC
ATB6RF215-RF24
SAMA4L Xplained...

ATSAMALCAC
ATB6RF215-RF24
SAMA4L Xplained...
004E2134A61CDBEE

Paired

Kit/Transceiver Properties | Transceiver Registers |

[ saveKit | [ LoadKit | [@)] Version:621210

Packet Error Rate Test | Energy Detection Scan || Certification Tests |

Range Test

“ Transceiver Configurations
ACK Request
CSMA-CA
Frame Retry

Tic Power Register Value 3
4 Transceiver State Selection
Receiver Desensitization B

=1

Channel
test is running.

Wiite || Read

Trx State RX_AACK_ON -

The current 802.15.4 channel in which the Perffermance

<
9 | single PER Test || »]

(= %earch ¢

[2i( | sl | | Test Parameters

“ PER Test Configuration 2 Fret 5
CRC on Peer B werage bQ)
Frame Length 20 Average RS3I (dbm) -88
Test Frames Count 100 Frames transmitted 100

4 Transceiver Channel Configurations ks e swadd 100
Channel Page 9 | '

|| Invalid Frames 0

Frequency Band |2450MHz15M Band =
= Frames not acknowledged -

;
Modulation ESK _‘ Frames with access failure -
FSK/ModulationOrder 2FSK - ‘ Frames with wrong CRC
FSK/DataRate 50 = |||| Test duration (sec) 0.785903
FSK/FEC off = ||| Data rate (kpits/zec) 2035875
FSK/Modldx 10 Z
FSK/BT 20 )

[0 Frames received - 100
@ Invalid frames - 0

MNote: When 'CRC on Peer' and 'Frame Retry' options are enabled, ‘'Frames with Wrong CRC' count includes retransmitted frames

m

9.7 Rx Test - OFDM Option 1

Performance Analyzer configuration settings for transmit and receive test

Table 32:- Board setting

Figure 27: MR-FSK operating mode #1- PER Test

, MCS3, 14dBm

Frame length 20
Test Frames count 100
Channel Page 9

Frequency band

2450MHz ISM Band

Channel 0 to 63 (2400MHz to 2483.5MHz)
Modulation OFDM

OFDM/Option Option1

OFDM/MCS MCS3

Tx Power Register Value

‘31’ for Max Power (14dBm)
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Performance Analyzer

~AXx

~ Connected Kits

“ Transceiver Configurations
ACK Request [
CSMA-CA
Frame Retry

et

Tx Power Register Value 3
4 Transceiver State Selection

Receiver Desensitization =]

OFDM/MCS
Select the OFDM MCS used by the Transceiver.

I Woie [l oRend |

Trx State RX_AACK_ON - |

Select port to connect : |CD|\-’B1 V| | Connect | | Save Kit ‘ ‘ Load Kit | @| Version: 6.2.121.0
CoM31 Remote
ATSAMALCAC 'E ATSAMALCAC 'E
atssrezns-reze (5 () 777 | atserraisreae |
SAMAL Xplained... SAMA4L Xplained...
- 0D4E2134A61CD888
.. Kit/Transceiver Properties | Transceiver Registers | Packet Error Rate Test : Energy Detection Scan : | Certification Tests | Range Test
g Single PER Test -J [» |
= | s T \g —
bl I = Bl |Search | v Test Parameters
o
S | <4 PER Test Configuration X i @
ct CRC on Peer [ uerage [0
Frame Length 20 Average R5SI (dbm) 92
Test Frames Count 100 Frames transmitted 100
# Transceiver Channel Config b Frames received 100
Channel Page g v‘ ’
Frpasoey B [2450mr M Band. || " :
requency Ban an - .
Channel 0 Frames not acknowledged - O Frames received - 100
Modulation |DFDM = ‘ Frames with access failure - O Invalid frames -0
S} ! Frames with wrong CRC -
Test duration (sec) 0.327187
Data rate (Kbits/sec) 48,9017
OFDM/Option [2 -

Note: When 'CRC on Peer' and 'Frame Retry' options are enabled, 'Frames with Wrong CRC' count includes retransmitted frames

m

Figure 28: OFDM Option1- PER Test

9.8 Rx Test - OFDM Option 2, MCS 3, 14dBm

Performance Analyzer configuration settings for transmit and receive test

Table 33:- Board setting

Frame Length 20
Test Frames count 100
Channel Page 9

Frequency band

2450MHz ISM Band

Channel 0 to 96 (2400MHz to 2483.5MHz)
Modulation OFDM

OFDM/Option Option2

OFDM/MCS MCS 3

Tx Power Register Value

‘31’ for Max Power (14dBm)
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Atmel

Performance Analyzer

=F"
= Connected Kits
Select port to connect: | COMT6 | | Connect | | savekit | [ Load kit | @| Version :6.2121.0
COM76 Remote
AtsamaLcac | g ATSAMALCAC | B
b £
atsspezsRe4 | 5 || 777 | Amserrais-me2e | F
SAMAL Xplained... SAMAL Xplained...
BB6FAFD20D9459EA

WTJ‘ansthve:FmPeﬁs | Transceiver Registers |

[ S——— | [V e ]| [ —— ]
Packet Error Rate Test | Energy Detection Scan 1 | Certification Tests ‘ : Range Test |

Channel 0

4 Transceiver Configurations

ACK Request £
CSMA-CA =}
Frame Retry 1]

“ Transceiver State Selection
Receiver Desensitization I

Tx Power Register Value
Transceiver TX power register value. Valid range is 0 to 31.

Frequency Band |2450MHz1SM Band. =

Medulation | QFDM X

OFDM/Option 2 -
OFDM/MCS 3 -

Trx State RX_AACK_ON .|

¢ L
g Single PER Test || ®
n g “
%¢ Seach L | Test Parameters
“ PER Test Configuration 2 e T4
CRC on Peer = ysiaze L]
Frame Length 20 Average R3S (dbm) -12
Test Frames Count 100 Frames transmitted 100
4 Transceiver Channel Configurations Bt rieswed 100
Channel Page g - ‘
Invalid Frames 0

Frames not acknowledged -
‘ Frarnes with access failure -
Frames with wrong CRC -
Test duration (sec) 038776
Data rate (Kbits/sec) 41.26264

Mote: When 'CRC on Peer' and 'Frame Retry' options are enabled, 'Frames with Wrong CRC' count includes retransmitted frames

D Frames received - 100
@ Invalid frames - 0

m

Figure 29: OFDM Option2- PER Test
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FCC Caution:
Any Changes or modifications not expressly approved by the party responsible for compliance could void the user’s

authority to operate the equipment.

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device
may not cause harmful interference, and (2) this device must accept any interference received, including interference that
may cause undesired operation.

This module is intended for OEM integrator. The OEM integrator is still responsible for the FCC compliance requirement
of the end product, which integrates this module

The final end product must be labeled in a visible area with the following” Contains

FCC ID: VM4A092353

FCC Radiation Exposure Statement:
This equipment complies with FCC radiation exposure limits set forth for uncontrolled environment .This

equipment should be installed and operated with minimum distance 20cm between the radiator& your body.
This transmitter must not be co-located or operating in conjunction with any other antenna or transmitter.

IC Warning:

This device complies with Industry Canada licence-exempt RSS standard(s). Operation is subject to the following two conditions:
(1) This device may not cause interference, and

(2) This device must accept any interference, including interference that may cause undesired operation of the device.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio
exempts de licence. L'exploitation est autorisée aux deux conditions suivantes :

(1) l'appareil nedoit pas produire de brouillage, et

(2) l'utilisateur de I'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est
susceptible d'en compromettre le fonctionnement.

The device been tested is compliance with RF field strength limits, users can obtain Canadian information on RF exposure and
compliance.The minimum distance from body to use the device is 20cm.

Le présent appareil est conforme

Aprés examen de ce matériel aux conformité ou aux limites d’intensité de champ RF,

les utilisateurs peuvent sur I'exposition aux radiofréquences et la conformité and compliance d’acquérir

les informations correspondantes. La distance minimale du corps a utiliser le dispositif est de 20cm.

Contains transmitter module IC: 11019A-092353
Where 11019A-092353 is the module’s certification number.
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