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1. Introduction
1.1. Scope:

The scope of this document is to explain how to install and setup up the required hardware and programming tool for
the certification test.
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Figure 1 : Atmel ATSAMR30-XPRO Board

2. Hardware Setup
2.1. ATSAMR30-XPRO Boards -2 Nos

2.2. Micro USB cable -2 Nos
Note: SMA cables not included in the box

3. Software Setup
3.1. Atmel Studio 7 (no need to install again if it is already available in Test PC)
3.2. Wireless Composer
3.3. ATSAMR30-XPRO Drivers - Installed automatically
3.4. ATSAMRB30-XPRO Performance Analyzer firmware flash-Install if required
3.5. ATSAMRB30-XPRO Part Pack Intallation
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4. Software Installation
4.1. Atmel Studio 7 Installation
Note: If Atmel Studio 7 is already available in Test PC, jump to step 4.2 in this section and install wireless composer
4.1.1.  Open the DVD containing the Atmel Studio 7 Software package.

[ T T R

e

Mame Date maodified Type Size

as-installer-7.0.1006-full 7/21/2016 458 PM  Application 876,683 KB
|3] Atmel SAMR30_DFP-1.0.7 7/21/2016 430 PM  Atmel Pack File 495 KB
| SAMR30_PERFORMAMNCE_AMALYZER 11/21/2016 11:24 ..  HEXFile 178 KB
|| wireless-composer-7.0.130 5/26/2016 12:43 PM  VSIX File 3,079 KB

4.1.2. Double click the “as-installer-7.0.1006-full.exe” icon to launch Atmel Studio Installation.
4.1.3. Click Runicon.

Open File - Security Warning ‘ 3 ‘

[

The publisher could not be verified. Are you sure you want to run this
software?

lﬂ Name: E:\Atmel Studio 7\as-installer-7.0.1006-full.exe
Publisher: Unknown Publisher
Type: Application
From: E:\Atmel Studio 7\as-installer-7 0.1005-full.exe

o T3 oo |

[¥/] Aways ask before opening this file

[ This file does nothave a valid digital signature that verifies its publisher.
@ You should only run software from publishers you frust. How can |
decide what software to run?

4.1.4. Once you clicked the Run icon,the Atmel Studio 7 installer Wizard dialog box opens and agree the
licence terms and conditions.Then click “Next”

ATMEL
STUDIO

s

Abmel Shudic - N

Atmel Studio 7.0

Atmel

You must agree the license terms and conditions before you can
install Atmel Studio 7.0.

ATMEL aTODIO

END VEER LISIHIT AGRESHENT I

IT IE  GMFORTANT THAT WOU HEARD THIZ AGREDMENT
CAREFULLY AND COMPLETELY. Thia End User License
Agreement  ("Agreen=nt®) i: a legally binding
Bgresment betwear, 7 ane hand, either yous employer
|Lf you ace mcing on Behalf of jour =mployes) o
you {if yow are acting on yoar own  behalf)
{"Lizensee”]. and on  =he octker hasd, Remel
Corpecazion  (“Azmel=). By clicking zhe "I Rocepe”
butten on this page or by downlosding; inssalling o
using amy of the scfrwaze aveildble far downloas sn
thies page ("Licensed Jofzwade™], kou are Indicacing
that you are binding Licensee to the terms of chis .

[7] 1 agree to the license terms and cor\di'tiuns<::

C\Program Files («86)\AtmelStudia),

11 Send anciymois (glormation 1o help improve the user experience,

= = e
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4.1.5. Ensure all the Architectires are selected and click “Next”.

Atmel Studio -

Atmel Studio 7.0

Select Architecture

AVR 8-bit MCU
AVR 32-bit MCU
v SMART ARM MCU

&

4.1.6. Select ASF extensions and click “Next”

Atmel Studio 7.0

Select extensions

Atmel Software Framework and
o .
xample Projects

&

4.1.7. Click “Next”,ignore if any video card driver error shows,

Atmel



Atmel

Atmel Studio 7.0

System validation

Opersting System Versian

Disk space availability

v
Running applications v
v

A Video card driver

Found 'Intel(R) HD Graphics Family’ with driver version 9.18.10.3257 which
might cause Issues, please consider upgrading the driver,

Tefresh

m&m

4.1.8. Click “Install”.

Atmel Studio 7.0

Important notes

tMore inlormation
USE Driver Signing

Due to niew driver signing requirements in Microsoft Windows,
KB3033929 needs 1o be applied to Windows 7. Not doing this will cause
&n enar dunng the Jungo dnver installation

Mare information
Xeam License Expired Dialog

During installation, a tialog about an expired Xeam license may pop up.
Just click Continuz in this dialog to continue the installation

Anonymous Statistics Collection

Atmel Studio collects data on usage for statistical purposes. No personal
nata 15 callecten, and sl data is handied in sccordance with the Atmel
Privacy Policy, If you oo not want ta contribute, this can be disabled by
0oing to Tools—Options—Atmel Studio Feedback

Moee inloimation

4.1.9.

Atmel Studio 7.0

Inctalling...

Please wail while selup installs Armel Studio 7.0 on your computer

=~ Details

Atmel Studio 7 installion starts and once completed click ok.



4.2. Wireless Composer Installation

4.2.1. Nextinstall the Wireless Composer extension by double clicking the “wireless-composer-7.0.130.vsix’
icon found in the DVD as shown in the following figure and follow the instakkation wizard to comple
the installation

Name Date modified Type Size

ﬁ as-installer-7.0.1006-full 7/21/2016 458 PM  Application 876,683 KB
3| Atmel. SAMR30_DFP-1.0.7 7/21/2016 430 PM  Atmel Pack File 495 KB
&) SAMR30_PERFORMANCE_ANALYZER 11/21/2016 11:24 ... HEXFile 178 KB

‘ |E] wireless-composer-7.0.130 5/26/2016 12:43 PM  VSIX File 3,079 KB

Figure 2 : Wireless Composer Installation

4.2.2. Incase if you | get an error message saying,

Visual Studio Extension Installer ' !‘

@‘, This extension is not installable on any currently installed
7 products.

4.2.3. To overcome the above error, you have to change the file association as follows

(i) Right click on the “wireless-composer-7.0.130.vsix” file and select 'Open with', and then 'Choose default
program'.

(ii) Click the 'Browse' button (Windows 7) or click on 'More' and 'Look for another app on this PC' (Windows 8 and
newer).

(iii) Browse to VSIXInstaller.exe located in C:\Program Files (x86)\Microsoft Visual Studio 14.0\Common7\IDE

(iv) After initializing, it will pop-up as follows.Click ‘ok’ and now the installation gets completed.

VSIX Installer |ag-!

ﬁa This extension is already installed to all applicable products.

oK |
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5. Hardware and Driver Installation (Automatic):
5.1. Connect a micro USB cable from PC to the micro USB port (USB for programming).

USB for Programming/Testing Function@

TARGET USB

ANTENNA 2

EXT1

10  GNO. a2l
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PA18 PA19 (mllse
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PA16 PA17 (ol —
PACS PADY i
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19 20 -

CORTEX DEBUG .
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=) vcC GND
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Figure.6 Hardware Setup
5.2. Next, EDBG Virtual COM port driver installation will begin automatically

- : 5 T
I Installing device driver software * *
Click here for status.

8/12/2013

Figure.7 EDBG Virtual COM PORT Driver installation

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

4 Driver Software Installation =5

EDBG Virtual COM Port (COM17) installed

EDBG Virtual COM Port (COMIT) « Ready to use

Close

Figure.8 EDBG Virtual COM PORT Driver installation
Note: COM17 from the above figure is an example. The COM Port number varies depending upon the PC.8
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6. Programming the hex file in SAMR30-XPRO (If required):

Board was already programmed with certification software/performance analyzer. In case if required to flash the
program file, follow the below steps.

If programming the SAMR30-Xpro board for the first time, follow the section 7(SAMR30 part pack installation) before
start programming.

6.1. Connect the SAMR30 XPRO board to the PC via EDBG micro USB connector.
* PC should have the Atmel Studio 7 installed in it

USB for Programming/Testing Function@

TARGET USB

EXT1

10 GND [RaGh
PA0G PAO7 (st
PA13 PA28 (i
PA18 PA19 (e
PA22 PA23 Crmaiic
PA16 PA17 Gl
PACS PAOS Erandie
PB03 PB22 (i
PBO2 PB23 € i

GND VCC Gl
- 19 20

T s g

ORTEX DEBUG

=) veC GND

EXT3
20 19

-

=i ») PB23 PBO2
=i ail) PB22 PA14
== 3 PA17 PA16
|

|

== 2:)) PAOS NC
si3i) NC NC

6.2. In Atmel studio,select Tools ->Device Programming

E3 startpage - Atmeistudio
File Edit View VAssistX ASF Project Debug Tools | Window Help

88 o-% NP |

Command Prompt

Device Pack Manager

Device Programming Cri+ShiftsP

o
[
b
§  Add target,
|

Start Page + X

Data Visualizer

Select profile

QTouchCompeser N
[l Code Snippets Manager. Ctri+K, Ciri+8
[® Extensions and Updates..

Atmel Gallery Profile...

External Tools..

Import and Export Settings.

Customize...

1+ Options
1 TS

Download Atmel Studio Extensions

Download documentation

Announcements

6.3. In Device Programming dialog box, select the edbg serial number and ensure the Device is “ATSAMR30G18A”
and select ‘SWD’ as Interface. Then click “Apply”

Atmel



Tool Device Inerface Dewce ugnatuee Target Voltage

ATSAMRIOGIZA ~ [swD. | Apply | not read

©

EQ8G
ATALTT2202150000004 7

Simutator

select tool, device and intertace

g |

In case if you noticed that the Device “ATSAMR30G18A” is unsupported,see the section 7 to overcome the error.

6.4. Once connected to the board,the device programming window will ook like as follows

Tool Device Interface Device signature Target Voltage

Interface settings -SWD Clock —

Tool information | |

Device information

Memoaries The clock frequency should not exceed target CPU speed * 10.

Fuses

Security

(]

6.5. Read the Device signature and Target Voltage and ensure it is as follows
Device Programming: 0x1081021E

Atmel

EDBG v | ATSAMR30GISA v [swp =] [appy| [Read| -~ |[Read @

2 MHz

10



Target Volatge: 3.3V

Tool information |'|

Device information

Memories The clock frequency should not exceed target CPU speed * 10.

| Fuses

| Security

Reading device ID..OK

B Reading device ID...OK

Tool Device Interface Device signature Target Voltage
EDBG ~| ATSAMR30G18A ~ [swD ~||Apply| || ox1081021€ (Read| | 33V [Read] |
Interface settings SWD Clock —

Close

2 MHz

Set

6.6. Once ensured the device signature and Target Voltage, Click on Memories and then click “Erase now” to erase

the already existing program in the chip.

Then browse the hex file which you would like to program into the device and click Program.

Tool Device Interface Device signature Target Voltage

EDBG ~) fRI0GLEA ~ [swD = | [Apply o e |
[EDBG - ‘ ATSAMR30G18A ~ |swD = |Apply ‘ 0x1081021E Read 33y [Read | @

Interface settings Device .

Tool information IErase Chip ~ Il Erase now ‘ I 2 3

Device information Flash (264 KB) = ,
Memories Ci\Users\velmurugan.muthusamy\Desktop\SAMR30_Performance_Analyzer CW_Without_PSDU.h + ﬁ‘

|| Security (v Advanced

User Page (256 bytes)

0 Erase User Page before programming
Verify User Page after programming
v ) Advanced

Erasing device... OK
Programming Flash..OK
Verifying Flash..OK

B Verifying Flash..OK

\

I || Erase Flash before pragramming =
| Fuses Pi Vi e
1 Verify Flash after programming E2990, ﬂl |L|

Clase

v""

Read... |

6.7. Flashing the hex file in the SAMR30-XPRO board completed.

Atmel
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7. SAM R30 Part Pack Intallation

Before using Atmel Studio 7 for programming/debugging in any new device/board, don'’t forget to install the part pack of the
device using following steps,

7.1. Get the part pack of the device.For SAM R30, it is available in the DVD

7.2. Goto the below link C:\Program Files (x86)\Atmel\Studio\7.0\atpackmanager

7.3. Double click on “PackManager.exe”.

7.4. Device Part Manager window opens as follows and it will list all the device part packs installed.

@& Device Pack Manager =& 53“

Advanced

& Install ~ [ Uninstall | ¥ Check for Updates
O] Pack Device Name > Family Core
{ f | ATautomotive_DFP Up to date = ATA5272 !“ i AVRE =
[] 1184 (2016-02-15) - Modified ISP programming algorithm for and EEPROM address size for ATAS702M322,
A ATmega DFP Up to date b ATA5505 [ATautomotive  |AVRS
[7] 1.0.98 (2016-02-18) - Removed Full-Swing Crystal field for SUT_CKSEL of ATmega P devices, Updated doc ATAS71IMIP2 Aaitomotive: | |AVRE
= ATAS781 |ATautomotive |AVR8
(~) ATtiny_DFP Up to date =] ATAS782 ATautomotive IAVR8
[F] 10.78 (2016-02-18) - Added ATtiny102, ATtiny104, ATtiny80 and ATtiny840. Updated documentation links. ATAS783 [ATautomotive _ |AVRS
e — ATAS790 [ATautomotive _|AVRS
(~)
2 Higate ATAST90N [ATautomotive _ |AVRS
] 420120140928 > ATAS791 [ATautomotive _ |AVRS
T~ SAM3ADFP Up to date ATAS795 [ATautomotive _|AVRS
[F] 1.0.34 (2016-02-18) - Updated documentation links. ATAS831 ATautomotive AVRE |
ATA5832 |ATautomotive IAVR8
») SAM3N_DFP Up to date ATAS833 |ATautomotive  [AVR8
[T 10.43 (2016-02-18) - Updated documentation links. ATAB285 [ATautomotive _ |AVRS
~) SAM3S.DFP U ic b ATA6286 ATautomotive |AVRE
«)
L I e o FLEERE ATAG612C ATautomotve  |AVRS
[l L10:54,§2016-02-18) < Updated docirméntation links. ATABB13C [ATautomotive _ |AVRB
(~) SAM3U_DFP Up to date ATAB614Q |ATautomotive IAVRB
[F] 1.0.34 (2016-02-18) - Updated documentation links, ATAG615C AT: i AVR8
= ATA6617C [ATautomotive _|AVRS
(~) SAM3X_DFP Up to date ATA664251 [ATautomotive _ |AVRE
[F] 1.0.35(2016-02-18) - Updated documentation links. ATAB210 [ATautomotive IAVR8
~) SAMAC DFP Up to date = pTABZLS Gl J VRB
o [ ’ ATAB510 ATautomotive IAVR8 -

Pack location: C:\Program Files (x86)\Atmel\Studio\7.0\Packs
7.5. To install new part pack, select Install->Browse pack file and choose “DFP” pack and click install.
For SAM R30, DFP pack (*.atpack) is available in the DVD.

12
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file:///C:/Program%20Files%20(x86)/Atmel/Studio/7.0/atpackmanager

8. Performance Analyzer

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

-

o

Atmel Studio
L0

Figure.9 Launch Atmel Studio 7.0

8.2. From the Atmel Studio Start page, launch Performance Analyzer utility by clicking the icon as shown in
below figure (or) select Tools - “IEEE 802.15.4 Performance Analyzer”.

m Stan Fage - MmelStudio Standard Mode Y2 Juick Launeh (Ctn+0) Pl -
File Edit  View \VAsdaX ASF  Project Debug  Toolk  Window  Help
r B SAMO - RpeEaBD

SR R A ) bl l L=

Start Page & X Solution Explorer

ATMEL #

Start Discover Atmel Studio

Mew Project

P Bl PrEjAC.. Getting started with Atmel Studio
Open Projerct.

Getting started with AVR development
Open Atmel Start Configurator
Download Atmel Studio Extensions
Download documentation

Bateal, > Announcerments

Keep page open after project load
of Show page on startup

Ermor List
Entire Soluticn = | €3 0Emors 4 OWamings | @B O Messages  Build = IntelliSense - Search Esor List

Deasenption Froject File

AR Command Windaw

Figure.11 Atmel Studio 7.0 — Start Page

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

13
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Atmel

[EEE 802.15.4 Performance Analyzer

Subeet pont o eonneets |COM17 = | | Connect Losd kit | (@] Vesion: 70130
Kit/T: Properties T Registers
5
— — ——————— | Owuick Start : Starting PER test on connected kit-
X
| e 1) Right click on the connected kit and select the
Connection:

1) Comaqet » viiosl ez it v e cne ograting mode ta stan the PER tes.

2) Select the port ta whach the ot s connected

Perdormance Analyzer
Performance Analyzer @mm
(=) Connected Kits | Select portto connect:  COMI4 = (oonect -

Select portto connecti COM1 - | Cannect |

& totepersench |
Rzs00 “ 1 Continue As Single Node
ALH: ” ™
1] Set COM Semings for the connected kit
Port Sattings femtrem
s ot ) Click on Play button to run PER test
Bits Per Second |3600 = | Facked Btk BRETeR] | Encrgy Detection Sean || Continuous Transmissian
Data Bits B & | Single Test =
1
Parity | Mene = |
Stop Bits |One =
Flow Control | Mene z)
[_oetouns | [ cancel |[ 0| |

Figure.12 Performance Analyzer

8.4.Ensure the DUT is connected to the PC as explained in Step 1 of Section 5.
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9. Connecting kit in Tx Test (Single node / CW):

CW — Continuous Wave Transmission

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

[EEF 802154 Performance Analyzes

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

21 Select the port to whech the kat 15 connected

1] Sat COM Sattings for the connacted ot

[ Port Settings W
Bits PerSecond (0600 ~|| |
Data Bits B =

| | panty (Nere ] l
Stop Bits {One .|
Flow Control _“_W"__ s __'_I
[_oetouns ] [cancel |[_ox |

1 =1

* Conneccted Kits
Sylect port 1o conneet : |COMIT | | conmect Load kit | @ Vetnon ; 7030
| com1 §
fecuiz
| Kit/Ts Proper T iver Registers
5
=4 Ouick Start : Starting PER test on connected kit-
2 Sy X
| == | z 1 Right elick an the connected kit and select the
Connection: ogérating modi 19 start the PER teg,
1) Conngct a wireless kit to the system

Perdformance Analyzer
() Cannected Kits
Select pertto connect:  COMIA
COM14
I
ATIZUCIATINS F 2
ATBGRF212 |55 iniiste Pees Search
RZ600 v 1 Continue As Single Node
ACBENBSFO3ET0BSF | | 5

) Click on Play button to run PER test

Packet Erver Raste Test  Energy Detection Scan Continuous Transmission

Single Test . |__T_|

Figure.13 Performance Analyzer — COM Port Selection

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

ﬁ Port Settings

==

Bits Per Second | 9600 v
Data Bits 8 -
— | None -
Stop Bits | One S
Flow Control  |NODe *)

9.3. To check “transmit only” functionality; right click on the Kit information area select “Continue as a single node”.

Atmel

This setting is used for continuous transmission.
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IEEE 802154 Performance Analyzer

= Connected Kits
Sefect portto connect: |COMIT |

SAMRI0 XPLAINE, , L Initiate Peer Search

BFI3439B0268F856 1 Continbe As Single Nods

| Load it | @] Version-7.0130.

=t

.| Ouick Start :

Connection-

Starting PER test on connected kit-

1) Right elick on the connected kit and select the
oparating mode to stam the PER (st

1) Connact 3 wireless kit to the system.
2) Select the port to which the kit is connected.

Pedarmance Anslyzer
() Connected Kits

3) Set COM Settings for the connected kit

[ Analyzer
(~) Connected Kits
Select port to connect:  COM14  ~
Connect
coM14
ATIZUCIAZESES E
ATBsRF212 {5 Inibiate Pees Search |
|t Fenc Pt :
RIEH0 Y L Continue As Single Node
ACBE1BSFOIETOBEF ® D

Port Settings

—— 1 %) Click on Pay burton 1o wun PER 1est
Bits Per Second | 9600 = Packet Ervor Fate Test  Energy Detection Scan || Continuous Transmission
Data Bits - i

le Test = ®
. . [smgeten -]

Pasity None |
Stop Bits |One =
Flow Control | Mone = |
[cancer | _on ]| |

Figure.14 Performance Analyzer — Kit Information

9.4.Kit / Transceiver properties, Channel Page, Channel Number, Antenna Selection and Power level can also be
changed in the Performance Analyzer window.

IEEE BOZ15.4 Performance Analyzer

“ Connected Kits

.Sdmpnrltncumd:{':&h‘l? -

saveKit | | Load kit | [i@)] Version: 70130

Kit/Transceiver Properties  Transceiver Reqisters

= RE
4 PER Test Canflguration
Antenna Diversity on Peer Enable

|

| 4 Transceiver Configurations
ACK Request

| ¢ Transcelver State Selection

Receiver Desensitization [

Tr State | TR0

The current B02.15.4 chanrel in which the Performance.
Lest is running. Valid range 15 0 to 10.

| we || Read |

‘

CRC on Peer ]
Frame length 20
Test Frames Count 100
if 4 Channel C i
Channel Page o -

| T

Antenna Diversity | Select Antanna ALXZ |
CSMA CA [
Frame Retry B
Tx Power Register Value
T Power(dm) v

=

Energy Detection 5can  Certification Tests

ED Sean Duration i

Channels: /I AllChannels 710 Vi1 (412 w13 J4 W5 V6

Received Inpur Power P: [dBm)

) Test Parameters

21

3

-4y

51

-6l

4 (@] b Approximate Time Ta Complete: 00:00:06
T 3 e Him

[T Channet vs Recewed Input Powes

I Channels
Frequency Range : Channel {0} 868.3M1z, Channel (1-10) 202MHz-928MHz



IEEE 802.15.4 Performance Analyzer @ X
'~ Connected Kits =
com17 °
ATSAMR30G18A E
AT86RF212B %l
SAMR30XPLAINE... | &
BFSWB!HG
- Kit/Transceiver Properties ~ Transceiver Registers Energy Detection Scan  Certification Tests
(<)
= ED Scan Duration [ a @ i pproximate Time To Comp 00:00:06
1] [scarcn | || channels: /| Alichannels  [vJo V1 V]2 V)3 4 45 Ve 17 [v8 Mo [J10
4 PER Test Configuration /j' | Test Parameters
Page |Speed dulati
0 20,40kbps BPSK j Channel vs Received Input Power
F] 100,250kbps T
11 17 400kbps,1Mbps
4 Transceiver Channel Configurations
| Chaveleage [0 -21 ChannelSelection:
= / .
[ | —1 0 : 868.3MHz
b : e i
o —— g 1-10 : 906MHz to 924MHz
| Antenna Diversity [Select Antenna A1/X2 '] ?-I:
H Antenna Diversity:
o * .
5 5 Enable Antenna Diversity Mode
g =8 Antenna A1/X2 : Chip Antenna
@
| ™ PUW_E"dbm) i 7 N Antenna A2/X3 : SMA Connector
4 Transceiver State Selection g
Receiver Desensitization [ = 771\
Toc State - |Change Tx Power(dBm) Value : '-25' for min and '7!' for max.
Channel 5
The current 802.154 channel in which the Performance 7 Channels
test is running. Valid range is 0 to 10. Frequency Range : Channel (0) 868.3MHz, Channel (1-10) 902MHz-928MHz
lClick 'write' to program the board after setting all the above parameters, -
Figure.15 Performance Analyzer — Transceiver configuration
= One channel in the European SRD band from 863MHz to 870MHz at 868.3MHz according to IEEE
802.15.4 (channel k = 0)
= 10 channels in the North American ISM band from 902MHz to 928MHz with a channel spacing of
2MHz according to IEEE 802.15.4. The center frequency of these channels is defined as:
Fc[MHz] = 906[MHz] + 2[MHz] x (k — 1), fork =1, 2, ..., 10
where K is the channel number.
9.5.To Transmit CW mode or PRBS mode, click on Certification tab and Continuous transmission and CW or
PRBS.
17
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IEEE 802.15.4 Performance Analyzer

'~ Connected Kits
Select port to connect : |COM17 -

com17

ATSAMR30G18A
AT86RF212B

SingleNode

SAMR30_XPLAINE...
TFET1F842CB11798

Version : 7.0.130

e

~ Kit/Transceiver Properties  Transceiver Registers

‘%L |Search

X]

4 PER Test Configuration

T Channel Confi
Channel Page
Channel

4 Transceiver Configurations

Antenna Diversity

Tx Power{dbm) 7
“ Transceiver State Selection
Receiver Desensitization [

Trx State

HI
<

Select Antenna A1/XZ2 «

TRX_OFF

Energy Detection Scan W
[])a

~ | Test Parameters

Transmit

© Continuous Pulse Transmission (transmits energy pulse on the current channel ) B

@ Continuous Transmission

@ CW (Continuous Wave)

Transmits continuous sine wave by writin

d PSDU data into the Frame buffer.

) PRBS (Pseudo Random Binary Sequence)

Transmits modulated wave by writing a frame of maximum length into the Frame buffer.

() Packet Streaming
Transmits packet continuous with delay between frames without acknowledgement
[] Transmit as fast as possible

Delay Between Frames 3 ms

Frame Length 127

Receive

(© Continuous Receive Made

Enables RX_ON (Active listening mode without ack transmission) mode of the transceiver.

Figure.16 Performance Analyzer — Continuous Tx mode configuration

IEEE 802.15.4 Performance Analyzer

'~ Connected Kits
Select port to connect ; |COM17 A

com17

ATSAMR30G18A
AT86RF212B

Version: 7.0.130

SingleNode

SAMR30_XPLAINE...
TFET1F842CB11798

|C‘1ick to start transmission|

|Click to stop transmission

Kit/Transceiver Properties

Transceiver Registel

%L |Search

ion Scan  Certification Tests

“ PER Test Configuration

LT Channel G

x|

arameters

Channel Page
Channel 1

4 Transceiver Configurations

Antenna Diversity

Tx Power(dbm) 7
“ Transceiver State Selection

Receiver Desensitization  [_]

Trx State

0 =

Select Antenna A1/XZ ~

TRX_OFF 4

Transmit

© Continuous Pulse Transmission (transmits energy pulse on the current channel )

@ Continuous Transmission

@ CW (Continuous Wave)

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

() PRBS (Pseudo Random Binary Sequence)

Transmits modulated wave by writing a frame of maximum length into the Frame buffer.

() Packet Streaming

Transmits packet continuous with delay between frames without acknowledgement

Delay Between Frames 3 ms  [[] Transmit as fast as possible

Frame Length 127
Receive

(© Continuous Receive Mode

Enables RX_ON (Active listening mode without ack transmission) mode of the transceiver.
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10. Tx Test Modes:
10.1. Tx Test (Single node / CW) for Sub-1GHz FCCTesting:

10.1.1.

Operating mode #1: BPSK-40-ALT , 40kbps, 7dBm:

Connect and test the DUT in single test mode as mentioned in Section-9 with the following configuration,

Performance Analyzer Parameter Setting

Channel Page 0

Channel 1t0 10

Antenna Diversity Select Anetnna A1/X2
Tx Power(dBm) 7

Receiver Desensitization - (Unchecked)
Trx State TRX_OFF
TRX_CTRL_2 (0xC) B4

Select port to connect: [COM158  ~ Load Kit Version : 7.0.130
CcoM158
[
ATSAMR30G18A E
AT86RF212B %
SAMR30XPLAINE... | 5
A4AAGTAOETEB4FTC
Kit/Transceiver Properties  Transceiver Registers Energy Detection Scan ~ Certification Tests
<
0 E] 4
A
2 zl |Search X | v ) Test Parameters
4 PER Test Configuration Transmit

4 Transceiver Channel Configurations

[ crameroce [N
Channel ak

“ Transceiver Configurations

Select Antenna AL/XZ «

Antenna Diversity

Tx Power(dbm)
4 Transceiver State Selection 7
Receiver Desensitization ||

(© Continuous Pulse Transmission (transmits energy pulse on the current channel )
@ Continuous Transmission
@ CW (Continuous Wave)

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

) PRBS (Pseudo Random Binary Sequence)

Transmits modulated wave by writing a frame of maximum length into the Frame buffer.

() Packet Streaming

Transmits packet continuous with delay between frames without acknowledgement

Delay Between Frames 3 ms [ ] Transmit as fast as possible

Frame Length 127

Receive

Tre State TRX_OFF = © Continuous Receive Mode
Enables RX_ON (Active listening mode without ack transmission) mode of the transceiver.
Channel Page
Current channel Page used by the Tranceiver. -
Channel Pages :
0+ 2Nkhns(Channel M 4Nkhns/Channel 1-1M bt

o With the above setting click “write” icon and go to “Transceiver Registers” tab.

IEEE 802154 Performance Analyzer

~ Connected Kits

Select port to connect: |COM251 = |

com2s1
ATSAMR30GLEA
ATEORF2128

SAMR30_XPLAINE...

TE1731037809B95C

L

[ save kit | [ Loa i | (@) ve

2

| & TRISTATUS (0x1)
TRX_STATE (0x2)

| TRX.CTRL.O (0:3)
TRX_CTRL_ (04
PHY TY BAWR NSy

Atmel

| Kit/Transceiver Propertis  Transceiver Ragm;\?‘s Energy Detection Scan  Certifica
<
Mame (Address) ED Scan Duration

8 © | Channels: [/ AllChannels (/]

|
8 | (=) Test Parameters
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e At the bottom corner, there is an icon called “Read”, click it.

AAH_UIRL_U WUx2L) 18

CSM _0 (0x20) c7

CSM 1 (0x2E) 60

CSM 2F) 53 -
A p——— 3

( Read , Write Import Export

e Then Change the register value of TRX_CTRL_2 (0xC) to “B4” as shown in the below image and press ‘Enter’

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

Transmits modulated wave by writing a frame of maximum length into the Frame buffer.

Transmits packet continuous with delay between frames without acknowledgement

ms  [[] Transmit as fast as possible

Enables RX_ON (Active listening mode without ack transmission) mode of the transceiver.

click the “Write” icon and do the test.

in keyboard
|~ Connected Kits
COM251
o -
ATSAMR30G18A E
AT86RF212B %‘
SAMR30_XPLAINE... | i3
8BDB969A05I2BSBC G
B ————
- Kit/Transceiver Pmpeme%nsceiver Registers Energy Detection Scan  Certification Tests
(¢) e
A Name (Address) Value (Hex) @ |
[IOCSTATESIAG 8 = || (~) Test Parameters
TRX_STATE (0x2) 8
Transmit
TRX_CTRL_O (0x3) il
TRX_CTRL_1 (Ox4) 22 © Continuous Pulse Transmission (transmits energy pulse on the current channel )
PHY_TX_PWR (0x5) co @ Continuous Transmission
PHY_RSSI (0x6) 20 )
© CW (Continuous Wave)
PHY_ED_LEVEL (0x7) FF
PHY_CC_CCA (0x8) 21
CCA_THRES (0x9) T @ PRBS (Pseudo Random Binary Sequence)
RX_CTRL (0xA) 17
SFD_VALUE (0xB) A7
I TRX_CTRL_2 (0XC) - I () Packet Streaming
ANT_DIV (0xD) 5 Change
; ngan
1RQ MASK (0xE) 5 it to value "B4 Delay Between Frames | 3
IRQ _STATUS (0xF) 0 Frame Length 127
VREG_CTRL (0x10) 4
Receive
BATMON (0x11) 2
XOSC_CTRL (0x12) FO © Continuous Receive Mode
CC_CTRL_0(0x13) 0
CC_CTRL_1(0x14) n
“* ”
o Afterthe TRX CTRL_2 (0xC) vaIue changed to “B4
AAH_LITRL_U (URAL)
CSMA_SEED_0 (0x2D) c7
_BE (0x2F) 53 -
4 — b

i

oY
Read n Write ’Imp{:-rt H Export ]

Important Note: Everytime when you change the channel or power or channel page, we need to change the

TRX_CTRL_2 register value to “B4”.
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10.1.2. Operating mode #2: OQPSK-SIN-250, 250kbps, 7dBm:
Connect and test the DUT in single test mode as mentioned in Section-9 with the following configuration,

Performance Analyzer Setting

Parameter

Channel Page 2

Channel 1t0 10

Antenna Diversity Select Anetnna A1/X2
Tx Power(dBm) 7

Receiver Desensitization - (Unchecked)
Trx State TRX_OFF

# Connected Kits

Select port to connect: | COM158 =

com158

| savekit | | Load it | Version : 7.0.130

ATSAMR30G18A
AT86RF212B

SAMR30_XPLAINE...
_A4AAGTAOETEB4FTC

SingleNode

Energy Detection Scan  Certification Tests

() =

‘ v ) Test Parameters

Kit/Transceiver Properties  Transceiver Registers

%L |Search X

“4 PER Test Configuration Transmit

uoneanbyuoy -

() Continuous Pulse Transmission (transmits energy pulse on the current channel )

@ Continuous Transmission

@ CW (Continuous Wave)

4 Transceiver Channel Configurations
Transmits continuous sine wave by writing valid PSDU data into the Frame buffer.

R - .

. Channel 1

©) PRBS (Pseudo Random Binary Sequence)

“ Transceiver Configurations
b Transmits modulated wave by writing a frame of maximum length into the Frame buffer.

Antenna Diversity Select Antenna A1/XZ «

© Packet Streaming
Transmits packet continuous with delay between frames without acknowledgement

Delay Between Frames | 3 ms [ Transmit as fast as possible

Tx Power(dbm) 7 Frame Length 127
4 Transceiver State Selection

Receiver Desensitization [ | Receive

Trx State [TRX_OFF = () Continuous Receive Mode

Enables RX_ON (Active listening mode without ack transmission) mode of the transceiver.

Channel Page
Current channel Page used by the Tranceiver. -
Channel Pages :

0+ 20khns(Channal M A0khnsf(Channel 1-1M
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10.1.3. Operating mode #3: OQPSK-SIN-1000-SCR-ON , 1Mbps, 7dBm:
Connect and test the DUT in single test mode as mentioned in Section-9 with the following configuration,

Performance Analyzer Setting

Parameter

Channel Page 17

Channel 1t0 10

Antenna Diversity Select Anetnna A1/X2
Tx Power(dBm) 7

Receiver Desensitization - (Unchecked)
Trx State TRX_OFF

IEEE 802.15.4 Performance Analyzer
# Connected Kits

Select port to connect: | COM251 v

COM251 .
ATSAMR30G18A E
ATS6RF212B L
SAMR30_XPLAINE... | iz

01858576DB498C2D [l

Versicn : 7.0.130

Kit/Transceiver Properties  Transceiver Registers

z¢ |Search

Energy Detection Scan  Certification Tests

[Z]J

><|‘

4 PER Test Configuration

uopeInByuoy A

4 Transceiver Channel Configurations

Channel Page [17

Channel 1

4 Transceiver Configurations

| Antenna Diversity Select Antenna Al/X2 ']

i eoeeon

4 Transceiver State Selection
Receiver Desensitization  []

Trx State [TRX?OFF

Tx Power(dbm)

11.

|[ Write ][ Read ]

Atmel

Transceiver TX power value in dBm. Valid range is -25 to

\_v | Test Parameters

Transmit
© Continuous Pulse Transmission {transmits energy pulse on the current channel )

@ Continuous Transmission

@ CW (Continuous Wave)
Transmits continuous sine wave by writing valid PSDU data into the Frame buffer.

() PRBS (Pseudo Random Binary Sequence)
Transmits modulated wave by writing a frame of maximum length into the Frame buffer.

©) Packet Streaming
Transmits packet continuous with delay between frames without acknowledgement

Delay Between Frames 3 ms || Transmit as fast as possible

Frame Length 127

Receive

() Continuous Receive Mode
Enables RX_ON (Active listening mode without ack transmission) mode of the transceiver.
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10.2. Tx Test (Single node / CW) for Sub-1GHz CE Testing
10.2.1. Operating Mode#4: BPSK-20, 20kbps, 7dBm:

Connect and test the DUT in single test mode as mentioned in Section-9 with the following configuration,

Performance Analyzer Setting
Parameter
Channel Page 0
Channel 0
Antenna Diversity Select Anetnna A1/X2
Tx Power(dBm) 7
Receiver Desensitization - (Unchecked)
Trx State TRX_OFF
(#) Connected Kits

Select port to connect : [ Save Kit ] [ Load Kit ] Version : 7.0.130

ATSAMR30G18A

SAMR30_XPLAINE...
_AJAAGTAOETEBAFTC

CoM158

AT86RF212B

SingleNode

uopeinbyuoy

Kit/Transceiver Properties  Transceiver Registers Energy Detection Scan  Certification Tests

or

‘ ~ ) Test Parameters

%l |Search X

“ PER Test Configuration Transmit
©) Continuous Pulse Transmission (transmits energy pulse on the current channel )
@ Continuous Transmission

@ CW (Continuous Wave)

4 Transceiver Channel Configurations
Transmits continuous sine wave by writing valid PSDU data into the Frame buffer.

Channel Page [0 =
I |
() PRBS (Pseudo Random Binary Sequence)
4 Transceiver Configurations 3 . 3 B
Transmits modulated wave by writing a frame of maximum length into the Frame buffer.
Antenna Diversity [Select Antenna Al/XZ -
©) Packet Streaming
Transmits packet continuous with delay between frames without acknowledgement
Delay Between Frames 3 ms  [] Transmit as fast as possible
Tx Power(dbm) 7 Frame Length 127
“ Transceiver State Selection
Receiver Desensitization [ | Receive
Trx State [TRX_OFF = ) Continuous Receive Mode
Enables RX_OM (Active listening mode without ack transmission) mode of the transceiver.
Channel

The current 802.15.4 channel in which the Performance
test is running. Valid range is 0 to 10.
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10.2.2.Operating Mode#5: OQPSK-SIN-RC-100, 100kbps, 7dBm:
Connect and test the DUT in single test mode as mentioned in Section-9 with the following configuration,

Performance Analyzer Parameter Setting

Channel Page 2

Channel 0

Antenna Diversity Select Anetnna A1/X2
Tx Power(dBm) 7

Receiver Desensitization - (Unchecked)
Trx State TRX_OFF

~~ Connected Kits

Select port to connect : | COM158 T

COM158

ATSAMR30G18A
ATS86RF212B

SAMR30_XPLAINE...
AJARGTAOETEB4FTC

SingleNode

Version : 7.0.130

Kit/Transceiver Properties  Transceiver Registers

L
.
'§! g %L |Search b4
E_ 4 PER Test Configuration
3
4 Transceiver Channel Configurations
Channel Page [2 !

Channel 0

4 Transceiver Configurations

Antenna Diversity [Select Antenna AL1/X2 -

Tx Power{dbm) 7
4 Transceiver State Selection

Receiver Desensitization [

Trx State [TR)(_OFF -
Channel Page
Current channel Page used by the Tranceiver. -

Channel Pages :
N+ 0khns(Channal M ADkhns{Channel 1-1M

Atmel

Energy Detection Scan  Certification Tests

(»] @

‘- v | Test Parameters

Transmit
() Continuous Pulse Transmission (transmits energy pulse on the current channel )
@ Continuous Transmission
@ CW (Continuous Wave)

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

©) PRBS (Pseudo Random Binary Sequence)
Transmits modulated wave by writing a frame of maximum length into the Frame buffer.

(©) Packet Streaming
Transmits packet continuous with delay between frames without acknowledgement

Delay Between Frames | 3 ms  [[] Transmit as fast as possible

Frame Length 127

Receive

© Continuous Receive Mode
Enzbles RX_OM (Active listening mode without ack transmission) mode of the transceiver.
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Connecting kit in Tx-Rx Test mode (Transmit and Receive test):
11.1. Connect two devices with PC by USB cables and so both are power up.

11.2. 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)

[EEE 802.15.4 Performance Analyzer
~ Connected Kits

Select port to connect: (COMI7

| tosaxit | (@] Version:7.0130

Continue As Single Node

bt - R 4

L I
KlTramsce o 0 on0edt |
- |

- Ouick Start :

el t

Connection

1) Connect a wireless kit o the system.

2) Select the port 1o which the kit is connected.

| Pesformance Analyzer
(~) Conected Kits
Select pod ko connect:  COMT v w

com1
COM14

3) Set COM Settings for the connected it

Port Settings =5
' Bt Pes Second | 9600 >
Dats Bite [—
Panty Nore =
Stop Bits One 2
‘ Flow Contrel | Nene Z
Cancel || ok |
|
|
1

and vt e pow roanected

Starting PER test on connected kit-

1) Right click on the connected kit and select the
operating mode 10 stan the PER test

Analyzer
@c—«um
Selact port to connect:  COM14

Com1a _l
zvcmzses | 3

ATSERF212 g‘[b Initiate Peer Search |
RZ600 U 1 Continue As Single Node
ACBEABSFO3ETOBGF | | 1 o,

2) Click on Play button 10 run PER test

Packet Error Rate Test | Energy Detection Scan | Continuous Transmission
Single Test vle]

Figure 21: Performance Analyzer — Paring devices

11.3. 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.
[EEF B02.154 Performance Anslyzer
+ Connected Kits

Selact port o connact= |COM17_ = | | connect | [ save i | | Losakn | @] vewion:7.0.130

v Test Parameters

+ PERTest Al
Antenna Biversity on Peer |Seiect Anenna ALXZ =
CRC on Peer
Frame Length 20
Test Frames Count 100

# Transceiver Channel Configurations
Channel Page | -
Channei 1

“ Transeeiver Configurations
ACK Request 4
Antenna Diversity [Setect Antenna A1z =
CSMA-CA ol
Frame Retry
Tx Power{dbm) 7

“ Transeciver State Selection
Receiver Desensitization

Trx State | REARCK O &

| g | wiote || Read |

KitfTransceiver Properties  Transceiver Registers -‘ Packet Eror flate Test  Enprgy DftBewap Scan  Certification Tests  Range Test
<
Single PER Test w
g ML oo %

Figure 22: Performance Analyzer — PER Test Configuration
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11.4. PER testis Transmit and Receive test. Number of transmit packets can be set by changing “Test Frames

Count”

IEEF B02.15.4 Performance Analyzer

[ savekin | [ Loaaiit | (@] version:70a30

| Kit/Transceiver Properties  Transceiver Registers
r

gl

w | Test Parameters

“ Transcciver State Sclection
Receiver Desensitization

Trx State (R anck on

| wote || Read |

+ PERTestC
| Antenna Diversity on Peer | Select Antenna ALDE vl
CRC on Peer £
Frame Length 20
Test Frames Count 100
4 7 Channel C:
Channel Page |’D b]
Channel 1
“ Transceiver Configurations
ACK Request &
Antenna Diversity | Setect Antenna ﬁWT:
CSMA-CA It
Frame Fetry ]
Tx Power(dom) 7

Figure 23: Performance Analyzer — Transmit Packets

11.5. Run Single PER Test. Test parameter window display the Transmit packets (Frames transmitted), Receive
packets (Frames received) and RSSI (receive signal strength)

IEEE B02.15.4 Performance Analyzer
# Connected Kits.

Setpr s v - | | comec)

[ save kit | [ oaain | (@] Version:70130

Remote

ATSAMR30G13A ATSAMR30GLEA
ATSGRFILIE et ATS6RF2128
SAMR30 XPLAINE... SAMR30 MPLAINE...
38BDBDFIAAS933ES 95D510CBESBESTEI

Paired

Kit/Transceiver Properties  Transceiver Registers

Packet Emor Rate Test  Epeeg7 D0TEShap Scan Certification Tests  Range Test
Single PER Test @

Packet Error Rate Test  Energy Delection Scan

| | Single PER Test - |Z\

Certification Tests

Range Test

SR [scor K| ) Test parameters
.

ﬁ.m Diversity on Peer [Selsct Aemmataz )| """ Y L II(‘//
s - Tt | | Average RS (dbm) -50 /
Frame Length 0 Frames transmitted 100
Test Frames Count 100 ||| Frames received 100

4 Transceiver Channel Configurations 1l vt Frames o f
el by L =l frames not a o
Chane! ' ||| Frames with access failure 0

4 Transceiver Configurations

ACK Request = ||| Frames with wrena CRC
Antenna Diversity | Select Antenna ALXZ v | Test dufation (sec) 1065179
CSMA-CA R Data rate (Kbits/sec) 1502095
Frame Retry J
Tx Power(dom) -

4 Transceiver State Selection
Receiver Desensitization [

Trx State RX_AACK_ON -

Write || FRead |

Figure 24: Performance Analyzer — PER Test

@ Frames received - 100
@ Invalid frames - 0
@ Frames not acknowledged - 0

@ Frames with aceess failure - 0

Note: When 'CRC on Peer’ and ‘Frame Retry' options are enabled, Frames with Wrong CRC' count includes retransmitted frames
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12. TRX Test Modes:

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

12.1.2. Tx-Rx Test - Operating mode #1 : BPSK-40-ALT , 40kbps, 7dBm:

Connect and test the DUT in single test mode as mentioned in Section-11 with the following configuration,

Performance Analyzer Parameter Setting

Antenna Diversity on Peer Select Anetnna A1/X2
CRC on Peer - (Unchecked)
Frame Length 20

Test Frame Count 100

Channel Page 0

Channel 1t0 10

ACK Request Checked

Antenna Diversity Select Anetnna A1/X2
CSMA-CA Checked

Frame Retry - (Unchecked)
Tx Power(dBm) 7

Receiver Desensitization - (Unchecked)
Trx State RX_AACK_ON
TRX_CTRL_2 (0xC) B4

(~) Connected Kits

Select port to connect: | COM158 v | | Connect Save Kit | | Load Kit Version: 7.0130

COM158 Remote
ATSAMR30G18A ATSAMR30G18A
AT86RF212B === AT86RF212B

SAMR30_XPLAINE... SAMR30_XPLAINE...
A4AAGTAOETEBAFTC 996BODD60FCTCASS

Kit/Transceiver Properties ~ Transceiver Registers Packet Error Rate Test

<
A Single PER Test = [B

Energy Detection Scan

A v
8 %l |Search A ‘ v | Test Parameters
4 PER Test Configurati (
T Average LQI 255
Antenna Diversity on Peer |Select Antenna A1/X2 v
CRC on Peer B Average RSSI (dbm) -76
Frame Length 20 Frames transmitted 100
Test Frames Count 100 Frames received 100
4T iver Channel Confi i Invalid Frames. 0

Channel 1

4 Transceiver Configurations

Channel Page DJ Frames not acknowledged 0

Frames with access failure 0

ACK Request Frames with wrong CRC

Antenna Diversity [@ Test duration (sec) 1.04176
CSMA-CA Data rate (Kbits/sec) 15.35862
Frame Retry 1]

Tx Power(dbm) 7

4 Transceiver State Selection
Receiver Desensitization  []

Trx State RX_AACK_ON =

Tx Power(dbm)

Transceiver TX power value in dBm. Valid range is -25 to
11

Atmel

@ Frames received - 100
@ Invalid frames - 0
@ Frames not acknowledged - 0

. Frames with access failure - 0

Note: When 'CRC on Peer’ and 'Frame Retry' options are enabled, 'Frames with Wrong CRC' count includes retransmitted frames
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o With the above setting click “write” icon and go to “Transceiver Registers” tab.
IEEE 802.15.4 Performance Analyzer

(~) Connected Kits

Select port to connect: |[COM251 | | Connect | | savekit | | Load Kit | Version : 7.0.1:

COM251 Remote

ATSAMR30G18A ATSAMR30G18A T
ATB6RF212B ] e ATB6RF212B E
SAMR30_XPLAINE...
F102FC50D3629C83

o Transceiver Registers Error Rate Test  Energy Detection Sc:
<)
9 Name (Address) Single PER Test v] E]
i' [RCSTATES (B 16 - \_' | Test Parameters
% TRX_STATE (0x2) 16
S || TRX_CTRL_O (0x3) 1
TRX_CTRL_1 (Ox4) 22
PHY_TX_PWR (0x53) c1
PHY_RSSI (0x6) an

e At the bottom corner, there is an icon called “Read”, click it.

AAH_UITKL_U (UXZ20) 18
CSM _0 (0x2D) c7
CSM 1 (Ox2E) 60
C5M 2F) 52 -
1 »
[ Read Write H Import H Export ]

e Then Change the register value of TRX_CTRL_2 (0xC) to “B4” as shown in the below image and press ‘Enter’
in keyboard
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|~ Connected Kits
Select port to connect: [COM251  ~ Version : 7.0130
CoOM251
S— -
ATSAMR30G18A g
AT86RF212B %‘
SAMR30 XPLAINE... | &
8BDBYGOA0S32BEBC G
- Kit/Transceiver Propertiez Transceiver Registers Energy Detection Scan  Certification Tests
(<) e
9 Name (Address) Value (Hex) E] a
% TRX_STATUS (Ox1) 3 |y | Test Parameters
= || TRX_STATE (0x2) 8 i
§_ Transmit
S | TRX_CTRLO (0x3) 1
TRX_CTRL_1 (Ox4) 22 © Continuous Pulse Transmission (transmits energy pulse on the current channel )
PHY_TX_PWR (0x5) co @ Continuous Transmission
PHY_RSSI (0x6) 20 i
() CW (Continuous Wave)
PHY_ED_LEVEL (0x7) FF . s g o2 < 3
Transmits continuous sine wave by writing valid PSDU data into the Frame buffer.
PHY_CC_CCA (0x8) 21
CCA_THRES (0x9) 77 @ PRBS (Pseudo Random Binary Sequence)
RX_CTRL (0OxA) i Transmits modulated wave by writing a frame of maximum length into the Frame buffer.
SFD_VALUE (0xB) AT
TRX_CTRL_2 (0xC) - I ©) Packet Streaming
Transmits packet continuous with delay between frames without acknowledgement
ANT_DIV (0xD) 5 Change
IRQ_MASK (0xE) q it to value "B4 Delay Between Frames | 3 ms [] Transmit as fast as possible
IRQ_STATUS (0xF) 0 Frame Length 1B
VREG_CTRL (0x10) 4
Receive
BATMON (Ox11) 22
XOSC_CTRL (0x12) FO © Continuous Receive Mode
CC CTRL O (Ox13) 0 Enables RX_ON (Active listening mode without ack transmission) mode of the transceiver.
CC_CTRL_1 (Ox14) n
o After the TRX _CTRL_2 (0xC) value changed to “B4”, click the “Write” icon and do the test.
AAH UKL U (UK2L) 18
- 33 v

Read [} Import ][ Export ]

Important Note: Everytime when you change the channel or power or channel page, we need to
change the TRX_CTRL_2 register value to “B4”.
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12.1.3. Tx-Rx Test - Operating mode #2: OQPSK-SIN-250, 250kbps, 7dBm:
Connect and test the DUT in single test mode as mentioned in Section-11 with the following configuration,

Performance Analyzer Parameter Setting
Antenna Diversity on Peer Select Anetnna A1/X2
CRC on Peer - (Unchecked)
Frame Length 20
Test Frame Count 100
Channel Page 2
Channel 1t0 10
ACK Request Checked
Antenna Diversity Select Anetnna A1/X2
CSMA-CA Checked
Frame Retry - (Unchecked)
Tx Power(dBm) 7
Receiver Desensitization - (Unchecked)
Trx State RX_AACK_ON

(~) Connected Kits

Select port to connect: |COM158  + | [ Connect |

[ save kit | | Load kit | Version : 7.0.130

ATSAMR30G18A

SAMR30_XPLAINE...
A4AAGTAQETEBAFTC

Remote

CoM1538

ATSAMR30G18A

AT86RF212B
SAMR30_XPLAINE...
996B0DDEOFCTCASE

AT86RF212B

uoneanBlyuo) A

Atmel

Kit/Transceiver Properties ~ Transceiver Registers

%L |Sear(h X

4 PER Test Configuration

Antenna Diversity on Peer |Select Antenna A1/X2 ~

CRC on Peer B
Frame Length 20
Test Frames Count 100

“ Transceiver Channel Configurations

Channel 1
“ Transceiver Configurations
ACK Request
Antenna Diversity
CSMA-CA
Frame Retry B
Tx Power{dbm) 7

< Transceiver State Selection
Receiver Desensitization  []

Trx State RX_AACK_ON i

Channel Page
Current channel Page used by the Tranceiver. -
Channel Pages :

0 - 20khns(Channal M 40khns(Channel 1-1M -

Single PER Test A @

Packet Error Rate Test  Energy Detection Scan

v Test Parameters

Average LQI 244
Average RSSI (dbm) -74
Frames transmitted 100
Frames received 100
Invalid Frames 0

Frames not acknowledged 0
Frames with access failure 0
Frames with wrong CRC -
Test duration (sec) 0367153
Data rate (Kbits/sec) 4357856

D Frames received - 100
. Invalid frames - 0
. Frames not acknowledged - 0

. Frames with access failure - 0

Note: When 'CRC on Peer’ and 'Frame Retry’ options are enabled, 'Frames with Wrong CRC' count includes retransmitted frames
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12.1.4. Tx-Rx Test - Operating mode #3: OQPSK-SIN-1000-SCR-ON, 1Mbps, 7dBm:
Connect and test the DUT in single test mode as mentioned in Section-11 with the following configuration,

Performance Analyzer Parameter Setting

Antenna Diversity on Peer Select Anetnna A1/X2
CRC on Peer - (Unchecked)
Frame Length 20

Test Frame Count 100

Channel Page 17

Channel 1t0 10

ACK Request Checked

Antenna Diversity Select Anetnna A1/X2
CSMA-CA Checked

Frame Retry - (Unchecked)
Tx Power(dBm) 7

Receiver Desensitization - (Unchecked)
Trx State RX_AACK_ON

IEEE 802.15.4 Performance Analyzer

Select port to connect: [COM251  +| [ Connect |

[ save kit | [ Load kit | Version : 7.0.130

COM251 Remote
ATSAMR30G18A 's ATSAMR30G18A
ATE6RF212B E B ATE6RF212B
SAMR30_XPLAINE... SAMR30_XPLAINE...
2C80A2776B820B1C 796108E5C892F4ES

Paired

Kit/Transceiver Properties  Transceiver Registers

<
g @ %L | Search X
i “ PER Test Configuration
g Antenna Diversity on Peer
CRC on Peer (]
Frame Length 20
Test Frames Count 100
4 T iver Channel Configurations
Channel Page [17 v]l
Channel 1
4 Transceiver Configurations
ACK Request
Antenna Diversity
CSMA-CA
Frame Retry |:|

Tx Power(dbm) 7
4 Transceiver State Selection
Receiver Desensitization [ ]

Trx State RX_AACK_ON i

Tx Power(dbm)

Transceiver TX power value in dBm. Valid range is -25 to
1L,

Packet Error Rate Test  Energy Detection Scan

Single PER Test > E]

‘ v | Test Parameters

Average LQI 254

Average RSSI (dbm) -40
Frames transmitted 100
Frames received 100
Invalid Frames 0

Frames not acknowledged 0
Frames with access failure 0
Frames with wrong CRC -
Test duration (sec) 0.273189

Data rate (Kbits/sec) 58.56751

D Frames received - 100
. Invalid frames - 0
. Frames not acknowledged - 0

. Frames with access failure - 0

Naote: When 'CRC on Peer' and 'Frame Retry’ options are enabled, 'Frames with Wrong CRC' count includes retransmitted frames
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12.2. Tx-Rx Test (Transmit and Receive test) for Sub-1GHz CE Testing
12.2.1.Tx-Rx Test - Operating Mode#4: BPSK-20, 20kbps, 7dBm:

Connect and test the DUT in single test mode as mentioned in Section-11 with the following configuration,

Performance Analyzer Setting
Parameter
Antenna Diversity on Peer Select Anetnna A1/X2
CRC on Peer - (Unchecked)
Frame Length 20
Test Frame Count 100
Channel Page 0
Channel 0
ACK Request Checked
Antenna Diversity Select Anetnna A1/X2
CSMA-CA Checked
Frame Retry - (Unchecked)
Tx Power(dBm) 7
Receiver Desensitization (Unchecked)
Trx State RX_AACK_ON
(~) Connected Kits :
Select port to connect: [COM158  ~ | [ Connect | saveKit | | Load Kit Version : 7.0.130
CoM158 Remote
ATSAMR30G18A ATSAMR30G18A 'E
AT86RF212B T AT86RF212B E
‘SAMR30_XPLAINE... SAMR30_XPLAINE...
A4AAGTAOETEBAFTC 996BODD60FCTCASS

Kit/Transceiver Properties  Transceiver Registers

<
g
2 IL | Search X
§_ 4 PER Test Configuration
g Antenna Diversity on Peer |Select Antenna A1/XZ2 ~
CRC on Peer =]
Frame Length 20
Test Frames Count 100
4T iver Channel C

Channel Page 1] -

4 Transceiver Configurations

o

ACK Request

Antenna Diversity Select Antenna Al/X2 ~
CSMA-CA

Frame Retry |:|

Tx Power(dbm) 7

4 Transceiver State Selection
Receiver Desensitization  []

Trx State RX_AACK_ON -

Channel

The current 802.15.4 channel in which the Performance
test is running. Valid range is 0 to 10.

Write Read

Atmel

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

Single PER Test v @

~ ) Test Parameters

Average LQI 255
Average RSSI (dbm) -76
Frames transmitted 100
Frames received 100
Invalid Frames 0 O Frames received - 100

Frames not acknowledged 0 @ 1twalid frames - 0

Frames with access failure 0 @ Frames not acknowledged - 0

Frames with wrong CRC - @ Frames with access failure - 0
Test duration (sec) 2.046062

Data rate (Kbits/sec) 7.8199

Note: When 'CRC on Peer’ and 'Frame Retry’ options are enabled, ‘Frames with Wrang CRC' count includes retransmitted frames
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12.2.2. Tx-RxTest - Operating Mode#5: OQPSK-SIN-RC-100, 100kbps,7dBm:

Connect and test the DUT in single test mode as mentioned in Section-11 with the following configuration,

Performance Analyzer Setting

Parameter

Antenna Diversity on Peer Select Anetnna A1/X2
CRC on Peer - (Unchecked)
Frame Length 20

Test Frame Count 100

Channel Page 2

Channel 0

ACK Request Checked

Antenna Diversity Select Anetnna A1/X2
CSMA-CA Checked

Frame Retry - (Unchecked)
Tx Power(dBm) 7

Receiver Desensitization - (Unchecked)
Trx State RX_AACK_ON

IEEE BUZ15.4 Perfarmance Analyzer
»  Connected Kits

Select port to connect : | COM158 A Connect

comM158
ATSAMR30G18A
AT86RF212B
SAMR30_XPLAINE...
A4AAGTAOETEB4FTC

ATSAMR30G18A
AT86RF212B

SAMR30_XPLAINE...

996B0DDEOFCTCASE

Save kit | | Load Kit Version : 7.0.130

Kit/Transceiver Properties

Transceiver Registers

Packet Error Rate Test

Energy Detection Scan  Certification Tests ~ Range Test

100

“ Transceiver Channel Configurations

Test Frames Count

Channel Page 2
Channel 0
“ Transceiver Configurations

ACK Request
Antenna Diversity

CSMA-CA
Frame Retry ()]
Tx Power(dbm) 7

4 Transceiver State Selection
Receiver Desensitization  [_]

Channel Pages :

Select Antenna A1/XZ «

Trx State RX_AACK_ON A
Channel Page
Current channel Page used by the Tranceiver. -

- 20khns(Channel M 40khns(Channel 1-1M -

Frames received

Invalid Frames

Frames not acknowledged
Frames with access failure
Frames with wrong CRC
Test duration (sec)

Data rate (Kbits/sec)

234

100

<
9 Single PER Test v @
3 A N
& H ‘ Search X | v | Test Parameters
c
E “ PER Test Configuration
o I Average LQI
L Antenna Diversity on Peer |Select Antenna Al/X2 ~
CRC on Peer [ Average RSSI (dbm)
Frame Length 20 Frames transmitted

100

0

0

0
0.755614
2117483

D Frames received - 100
. Invalid frames - 0
. Frames not acknowledged - 0

. Frames with access failure - 0

MNote: When 'CRC on Peer’ and 'Frame Retry' options are enabled, 'Frames with Wrong CRC' count includes retransmitted frames
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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: VM4A092722

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.
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