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FCC TEST REPORT

FCC 47 CFR Part 15C
Industry Canada RSS-247

Digital transmission systems operating within the 2400 — 2483.5 MHz band

Report Reference No......................  GOM-1505-4775-TFC247ZBS-V01
Testing Laboratory ..........................  Eurofins Product Service GmbH
AdAress.......ccoccvvvviiveeiiiiiies s Storkower Str. 38¢
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A2LA Accredited Testing Laboratory, Certificate No.: 1983.01
FCC Filed Test Laboratory, Reg.-No.: 96970
IC OATS Filing assigned code: 3470A

a

>>>>§

4,

Applicant’s name.............................. Atmel Automotive GmbH

Address.......cccccvvevvevevveevieeeieienennnnnnnnnn s Koenigsbruecker Str. 61
01099 Dresden
GERMANY

Test specification:

Standard...........................oeeeeeeeee..s. . 47 CFR Part 15C
RSS-247, Issue 1, 2015-05
RSS-Gen, Issue 4, 2014-11
ANSI C63.10:2013
ANSI C63.4:2014

Testscope...........cceeeevvvvvveveeeee.... complete Radio compliance test

Equipment under test (EUT):

Product description ATSAMR21 ZLL Module
Model No. ATSAMR21B18-MZ210PA
Additional Model(s) None

Brand Name(s) ATMEL

Hardware version Rev 2.3

Firmware / Software version None

FCC-ID: VNR-ATSAMZ210PA-0 IC: 20266-ATSMZ210PAO

Test result Passed
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Possible test case verdicts:

- neither assessed nor tested ..........ccccocoeeeiivvciieeeer. NIN

- required by standard but not appl. to test object......... N/A

- required by standard but nottested.............................  N/T

- not required by standard for the test object ............... N/R

- test object does meet the requirement....................... . P (Pass)

- test object does not meet the requirement.................  F (Fail)

Testing:

Test Lab Temperature:......ccmiimmasmmasnms . 20—-23°C

Test Lab Humidity ......oocooviiiiiiiiiiiicccceeiee,. 32— 38 %

Date of receipt of test item ......ccooovvvvvvicieece, ;. 2015-05-27

Date (s) of performance of tests ......c.cccceeecieeer 2015-11-24 - 2015-11-27
Compiled by ..o . Christian Weber

LEsted DI FEIgREMIRE Jmomomssosmas * Christian Weber ... C‘[‘)%V ...........................

(Responsible for Test)

Approved by (+ signature) ............... ;

Toralf Jah
(Deputy Head of Lab) oralt Jann
Date of ISSUS ..o : 2015-11-27
Total number of pages..........cc......... : 98

General remarks:

The test results presented in this report relate only to the object tested.

The results contained in this report reflect the results for this particular model and serial
number. It is the responsibility of the manufacturer to ensure that all production models meet
the intent of the requirements detailed within this report.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory.

Additional comments:

All conducted measurements were performed with test fixture, output power level of test fixture
normalized to radiated output power measured in anechoic chamber. The data rate of the EUT is
adjustable between 250 kbps and 2000 kbps. Pre-compliance measurements were performed to
identify the worst case transmission mode and the 250 kbps transmission mode was selected.

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38¢, D-15526 Reichenwalde, Germany

Page 2 of 98



+& eurofins
Product Service

Version History

Version Issue Date Remarks Revised by

01 2015-11-27 Initial Release
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1 Equipment (Test item) Description

Description ATSAMR21 ZLL Module
Model ATSAMR21B18-MZ210PA
Additional Model(s) None

Brand Name(s) ATMEL

Serial number None

Hardware version Rev 2.3

Software / Firmware version None

FCC-ID

VNR-ATSAMZ210PA-0

IC 20266-ATSMZ210PA0
Equipment type Radio module

Radio type Transceiver

Radio technology IEEE 802.15.4

Operating frequency range

2405 - 2480 MHz

Assigned frequency band

2400 - 2483.5 MHz

FLow 2405 MHz
. . Fumip 2450 MHz
Main test frequencies
Siemn 2475 MHz
i 2480 MHz
Spreading None (2000 kbps), DSSS (250 kbps)
Modulations O-QPSK
Number of channels 15 (11-26)
Channel spacing 5MHz
Number of antennas 1
Type integrated
Model PCB Antenna
Antenna
Manufacturer | Atmel
Gain 0.0 dBi (customer declaration)
Atmel Automotive GmbH
Manufacturer Koenigsbruecker Str. 61
01099 Dresden
GERMANY
Power supply VoM 5.0 vDC
Model HNP10i MicroUSB
Vendor hn electronic
AC/DC-Adaptor
Input 110V AC
Output 5.0vDC/2.0A
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1.1 Photos — Equipment External

EUT WITH EVALUATION BOARD
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1.2 Photos — Equipment internal

EUT TOP

ATSAMR21B18-MZ210PA
AD9-2450~

ot s

’

.

EUT BOTTOM
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1.3 Photos — Test setup

TEST SETUP - RADIATED EMISSIONS
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1.4 Supporting Equipment Used During Testing

P.Ir_?/g:ft Device Manufacturer Model No. Comments
SIM Laptop Dell D620 Laptop w_|th test software for
radio test modes

*Note: Use the following abbreviations:

AE : Auxiliary/Associated Equipment, or

SIM : Simulator (Not Subjected to Test)

CABL : Connecting cables

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH

Storkower Str. 38c, D-15526 Reichenwalde, Germany

Page 9 of 98




+% eurofins

15

Test Modes

Mode #

Description

250 kbps (+4)

General conditions:

EUT powered by dedicated AC/DC adaptor

Radio conditions:

Mode = standalone transmit

Spreading = DSSS

Modulation = O-QPSK

Data rate = 250 kbps

Duty cycle = 100 %

Power level = Maximum, Power Setting 4 (Channels 11-25)

250 kbps (-2)

General conditions:

EUT powered by dedicated AC/DC adaptor

Radio conditions:

Mode = standalone transmit

Spreading = DSSS

Modulation = O-QPSK

Data rate = 250 kbps

Duty cycle = 100 %

Power level = Maximum, Power Setting -2 (Channels 26)

2000 kbps (+4)

General conditions:

EUT powered by dedicated AC/DC adaptor

Radio conditions:

Mode = standalone transmit

Modulation = O-QPSK

Data rate = 2000 kbps

Duty cycle = 100 %

Power level = Maximum, Power Setting 4 (Channels 11-26)

2000 kbps (-2)

General conditions:

EUT powered by dedicated AC/DC adaptor

Radio conditions:

Mode = standalone transmit

Modulation = O-QPSK

Data rate = 2000 kbps

Duty cycle = 100 %

Power level = Maximum, Power Setting -2 (Channels 26)

Receive

General conditions:

EUT powered by fully charged batteries

Radio conditions:

Mode = standalone receive
Spreading = DSSS

AC-Powerline

General conditions:

EUT powered by dedicated AC/DC adaptor

Radio conditions:

Mode = standalone transmit
Spreading = DSSS
Power level = Maximum

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH

Storkower Str. 38c, D-15526 Reichenwalde, Germany
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1.6 Test Equipment Used During Testing
Measurement Software
Description Manufacturer Name Version
EMC Test Software Dare Instruments Radimation 2014.1.15
Occupied Bandwidth
Description Manufacturer Model Identifier Cal. Date Cal. Due
Spectrum analyzer R&S FSU 26 EF01003 2015-04 2016-04
6dB Bandwidth
Description Manufacturer Model Identifier Cal. Date Cal. Due
Spectrum analyzer R&S FSU 26 EF01003 2015-04 2016-04
Maximum peak conducted power
Description Manufacturer Model Identifier Cal. Date Cal. Due
Spectrum analyzer R&S FSU 26 EF01003 2015-04 2016-04
Power spectral density
Description Manufacturer Model Identifier Cal. Date Cal. Due
Spectrum analyzer R&S FSU 26 EF01003 2015-04 2016-04
Band edge compliance
Description Manufacturer Model Identifier Cal. Date Cal. Due
Spectrum analyzer R&S FSU 26 EF01003 2015-04 2016-04
Radiated spurious emissions
Description Manufacturer Model Identifier Cal. Date Cal. Due
Semi-anechoic | ponkonia AC 1 EF00062 : i
chamber
Spectrum Analyzer R&S FSIQ26 EF00151 2015-03 2016-03
Biconical Antenna R&S HK 116 EF00012 2013-02 2016-02
LPD Antenna R&S HL 223 EF00187 2014-03 2017-03
Horn antenna Schwarzbeck BBHA 9120D EF00018 2013-09 2016-09
AC powerline conducted emissions
Description Manufacturer Model Identifier Cal. Date Cal. Due
AMN R&S ESH2-75 EF00182 2014-11 2016-11
EMI Test Receiver R&S ESCS 30 EF00295 2014-10 2015-10

Test Report No.: GOM-1505-4775-TFC247ZBS-V01
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1.7 Sample emission level calculation

The following is a description of terms and a sample calculation, as appears in the radiated emissions
data table. The numbers used in the calculation are for example only. There is no direct correlation to
the specific data taken for the product described in this document:

Reading:

This is the reading obtained on the spectrum analyzer in dBuV. Any external preamplifiers used are
taken into account through internal analyzer settings.

AF.
This is the antenna factor for the receiving antenna. It is a conversion factor, which converts electric
fields strengths to voltages, which can be measured directly on the spectrum analyzer. Itis treated as
a loss in dB. Cable losses have been included with the A.F. to simplify the calculations. The antenna
factor is used in calculations as follows:

Reading on Analyzer (dBuV) + A.F. (dB) = Net field strength (dBuV/m)
Net:
This is the net field strength measurement (as shown above).
Limit:

This is the FCC Class B radiated emission limit (in units of dBuV/m). The FCC limits are given in units
of pV/m. The following formula is used to convert the units of uvV/m to dBuVv/m:

Limit (dBpV/m) = 20*log (uV/m)
Margin:
This is the margin of compliance below the FCC limit. The units are given in dB. A negative margin
indicates the emission was below the limit. A positive margin indicates that the emission exceeds the
limit.
Example only:

Reading + AF = Net Reading . Netreading - FCC limit = Margin
21.5dBuv + 26dB= 47.5dBuvim :  47.5dBuV/m - 57.0 dBuV/m =-9.5 dB

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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2 Result Summary

FCC 47 CFR Part 15C, IC RSS-247

Product Specific . Reference
Standard Section Requirement — Test Method Result Remarks
RSS-Gen 6.6 Occupied Bandwidth ANSI| C63.10 N/R Informational only
FCC § 15.247(a)(2) ,
IC RSS-247 § 5.2 6dB Bandwidth ANSI C63.10 PASS
FCC § 15.247(b)(3) .
IC RSS-247 § 5.4 Maximum peak conducted power ANSI| C63.10 PASS
FCC § 15.247(¢) .
IC RSS.247 § 5.2 Power spectral density ANSI C63.10 PASS
47 CFR 15.207 . L
ICRSS-247 §3.1 | AC power line conducted emissions ANSI C63.4 PASS
FCC § 15.247(d) .
IC RSS-247 § 5.5 Band edge compliance ANSI C63.10 PASS
Radiated test configuration
IECIR>C8§S-1254§4§7(5d)5 Conducted spurious emissions ANSI C63.10 N/A | for EUT. Radiated emissions
] are used instead.
FCC § 15.247(d)
FCC § 15.209 Transmitter radiated spurious emissions ANSI C63.10 PASS
IC RSS-247 85.5
IC RSS-247 § 3.1 Receiver radiated spurious emissions ANSI C63.10 PASS
Remarks:

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
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3 Test Conditions and Results

3.1 Test Conditions and Results — Occupied Bandwidth

Occupied Bandwidth acc. to IC RSS-Gen

Verdict: PASS

Test according to
measurement reference

Reference Method

ANSI| C63.10

Test frequency range

Tested frequencies

FLOW / I:MID/ I:HIGH

Limits

None (Informational only)

Test setup

Spectrum
Analyzer

EUT

Test procedure

1. EUT set to test mode (Communication tester is used if needed)
2. Span set to at least twice the emission spectrum
3. Resolution bandwidth set to 1 % of span
4. Occupied Bandwidth (99 %) measurement with spectrum analyzer built in measurement
function
Test results
Channel Frequency [MHZz] Mode Occupied Bandwidth [MHZz]
FLow 2402 250 kbps (+4) 2.300
Fuip 2440 250 kbps (+4) 2.320
Frich 2475 250 kbps (+4) 2.380
Fhigh 2480 250 kbpS (-2) 2.440
FLow 2402 2000 kbps (+4) 2.340
Fuvip 2440 2000 kbps (+4) 2.340
Frich 2475 2000 kbps (+4) 2.360
FricH 2480 2000 kbps (-2) 2.400
Comments:

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Occupied Bandwidth — 250 kbps — Fiow

Occupied Bandwidth

Project Number:
Applicant

Model Description
Model:

Test Sample ID:
Reference Standards:
Reference Method:
Operational Mode:

GOM-1505-4775

dresden elektronik ingenieurtechnik gmbh

ATSAMR21 ZLL Module

ATSAMR21B18-MZ210PA

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 6.9.3

IEEE 802.15.4 (DSSS/250 kbps), Channel: 11, 2405 MHz

Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Occupied Bandwidth [MHz]: 2.300
RBW 100 kHz Marker 1 [T1 ]
WBW 300 kH=z -2.61 dBPm
Ref 10 dBm Att 10 dB SWT 2.5 ms 2.404500000 GH=z
10 Offpet 30[(2 dB OBW 2300000000 MH=zZ
Temp 1| [T1 OBW] o
0 1 —1 h| e | A
2|.403860p00 GH=z
//‘-\/,"\’\FL
: Temp 2| [T1 OBW]
== 10 f{-r' LL =TS U oFm
T 2406160000 GHz

)
E
I

\ 4

A/
Y

AV
VIV

80

-850

Center 2.405 GHz

Date:

1.JAN.2000

1 MH=z/ Span 10 MH=

06:06:47

Test Report No.: GOM-1505-4775-TFC247ZBS-V01
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Occupied Bandwidth — 250 kbps — Fyp

Occupied Bandwidth

Project Number:
Applicant

Model Description
Model:

Test Sample ID:
Reference Standards:
Reference Method:
Operational Mode:

GOM-1505-4775

dresden elektronik ingenieurtechnik gmbh

ATSAMR21 ZLL Module

ATSAMR21B18-MZ210PA

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 6.9.3

IEEE 802.15.4 (DSSS/250 kbps), Channel: 20, 2450 MHz

Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Occupied Bandwidth [MHz]: 2.320
RBW 100 kHz Marker 1 [T1 ]
WBW 300 kH=z -4.41 dBm
Ref 10 dBm Att 10 dB SWT 2.5 ms 2.450500000 GH=z
10 Offpet 26[9 dB OBW 2320000000 MH=zZ
Temp 1| [T1 OBW] o
o T _1alco gp |
2.448840p00 GH=z
WV!\A
: Temp 2| [T1 OBW]
=D |, /JM s i L
2.451160p00 GH=z

RPN
U

s /1

VN

80

-850

Center 2.45 GHz

Date:

1.JAN.2000

1 MH=z/ Span 10 MH=

06:08:35

Test Report No.: GOM-1505-4775-TFC247ZBS-V01
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Occupied Bandwidth — 250 kbps — Fyigh.1

Occupied Bandwidth

Project Number:
Applicant

Model Description
Model:

Test Sample ID:
Reference Standards:
Reference Method:
Operational Mode:

GOM-1505-4775

dresden elektronik ingenieurtechnik gmbh

ATSAMR21 ZLL Module

ATSAMR21B18-MZ210PA

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 6.9.3

IEEE 802.15.4 (DSSS/250 kbps), Channel: 25, 2475 MHz

Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Occupied Bandwidth [MHz]: 2.380
RBW 100 kHz Marker 1 [T1 ]
WBW 300 kH=z -3.95 dBm
Ref 10 dBm Att 10 dB SWT 2.5 ms 2.475500000 GH=z
10 Offpet 26|dB CBW Z[.380000p00 MHZ
Temp 1| [T1 OBW] o
0 - 21l 00 g | S
2|.473820p00 GH=z
\AAA T 2
[T1 OBW]
=3 |, ) i .

i \ 200po
Zl-476z00p00

GHz

N
y

ok
ATV

80

-850

Center 2.475 GHz

Date:

1.JAN.2000

1 MH=z/ Span 10 MH=

06:209:51

Test Report No.: GOM-1505-4775-TFC247ZBS-V01
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Occupied Bandwidth — 250 kbps — Fygy

Occupied Bandwidth

Project Number:
Applicant

Model Description
Model:

Test Sample ID:

GOM-1505-4775

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

4

Reference Standards: FCC 15.247, RSS-247

Reference Method:
Operational Mode:

ANSI C63.10:2013, Section 6.9.3

IEEE 802.15.4 (DSSS/250 kbps), Channel: 26, 2480 MHz

Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = -2 dBm
Occupied Bandwidth [MHz]: 2.440
RBW 100 kHz Marker 1 [T1 ]
WBW 300 kH=z -10.19 dBPm
Ref 0 dBm Att 10 dB SWT 2.5 ms 2.479760000 GHz
s} Offget 272 dB CBW 2440000000 MH=Z
1 Temp 1| [T1 OBW] o
10 k4 oeles e |
2478780000 GHz
ff’m %\:\ .
: © 2| [T1 OBW]
s =20 =Bl U4 oEm
é—'# \%2 2481220000 GHz
30 / \
AV YA
AT /] AU
W VoS
—60
70
-850
%0
-100
Center 2.48 GH=z 1 MH=z/ Span 10 MH=

Date:

1.JAN.2000 06:212:31

Test Report No.: GOM-1505-4775-TFC247ZBS-V01
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Occupied Bandwidth — 2000 kbps — F ow

Occupied Bandwidth

Project Number:

Applicant

Model Description

Model:

Test Sample ID:

Reference Standards:

Reference Method:
Operational Mode:

GOM-1505-4775

dresden elektronik ingenieurtechnik gmbh

ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 6.9.3

IEEE 802.15.4 (2000 kbps), Channel: 11, 2405 MHz

Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Occupied Bandwidth [MHz]: 2.340
RBW 100 kHz Marker 1 [T1 ]
WBW 300 kH=z -3.47 dBm
Ref 10 dBm Att 10 dB SWT 2.5 ms 2.405160000 GH=z
10 Offpet 2907 dB OBW Z2[.340000000 MH=zZ
Temp 1| [T1 OBW] o
0 + —1 4 e |
2|.403840p00 GH=z
’\V\
: Temp 2| [T1 OBW]
== 10 KIMV —ToL TS oFm

Date:

7/ N

Jd h\ 2|-406180

poo

GHz

f \

VA Y

e

80

-850

Center 2.405 GH=z 1 MH=z/

1.JAN.2000 06:213:46

Span 10 MH=

Test Report No.: GOM-1505-4775-TFC247ZBS-V01
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Occupied Bandwidth — 2000 kbps — Fyp

Occupied Bandwidth

Project Number:
Applicant

Model Description
Model:

Test Sample ID:
Reference Standards:
Reference Method:
Operational Mode:
Operating Conditions:

GOM-1505-4775

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 6.9.3

IEEE 802.15.4 (2000 kbps), Channel: 20, 2450 MHz
Tnom/Vnom

Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Occupied Bandwidth [MHz]: 2.340
RBW 100 kHz Marker 1 [T1 ]
WBW 300 kH=z -4.00 dBPm
Ref 10 dBm Att 10 dB SWT 2.5 ms 2.450140000 GHz
10 Coffget 2711 dB CBW 2340000000 MH=Z
Temp 1| [T1 OBW]
= - —1 s}
2448840000 GHz
. ‘/V\PXU“\\ Temp 2| [T1 OBW]
— 19 41T CFm
/; W\ 2451180000 GH=z

7 v

|,

V

i
\/

\/‘"\
\

VI

80

-850

Center 2.45 GHz

Date:

1.JAN.2000

1 MH=z/ Span 10 MH=

06:214:51
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Occupied Bandwidth — 2000 kbps — Fyign-1

Occupied Bandwidth

Project Number:
Applicant

Model Description
Model:

Test Sample ID:
Reference Standards:
Reference Method:
Operational Mode:
Operating Conditions:

GOM-1505-4775

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 6.9.3

IEEE 802.15.4 (2000 kbps), Channel: 25, 2475 MHz
Tnom/Vnom

Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Occupied Bandwidth [MHz]: 2.360
RBW 100 kHz Marker 1 [T1 ]
WBW 300 kH=z -3.74 dBm
Ref 10 dBm Att 10 dB SWT 2.5 ms 2.475000000 GHz
10 Coffget 2612 dB CBW 2360000000 MH=Z
Temp 1| [T1 OBW]
o =201 27
4 2473820000 GHz
!lEE ﬂfvﬁgj Tem
: © 2| [T1 OBW]
m 10 /‘/ W\"\V\. — 19 cd CBm
2476180000 GHz
/ e
20
| .o »f"‘vx\// \\//“’h
| _ a0 . I\/J‘L’\v/ \\v/f\ A
ALY W \\f’f
—o0
70
|—-s0
-390
Center 2.475 GH=z 1 MH=z/ Span 10 MH=

Date:

1.JAN.2000

06:15:56
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Occupied Bandwidth — 2000 kbps — Fygn

Occupied Bandwidth

Project Number:
Applicant

Model Description
Model:

Test Sample ID:
Reference Standards:
Reference Method:
Operational Mode:
Operating Conditions:

GOM-1505-4775

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 6.9.3

IEEE 802.15.4 (2000 kbps), Channel: 26, 2480 MHz
Tnom/Vnom

Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = -2 dBm
Occupied Bandwidth [MHz]: 2.400
RBW 100 kHz Marker 1 [T1 ]
WBW 300 kH=z -10.30 dBm
Ref 0 dBm Att 10 dB SWT 2.5 ms 2.479940000 GHz
s} Offget 273 4dB CBW 2400000000 MH=Z
.| Temp 1| [T1 OBW]
| 10 —2al 74
2478800000 GHz
\‘/‘/\
: Temp 2| [T1 OBW]
s =20 =B US oFm
481200000 GH=z

\%2 2|

Vad

N A
U v W
|- c0
— 70
—80
|-=0
-100
Center 2.48 GH=z 1 MH=z/ Span 10 MH=
1.JaN.2000 Og:17:02

Date:

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH

Storkower Str. 38c, D-15526 Reichenwalde, Germany
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3.2 Test Conditions and Results — 6 dB Bandwidth

6dB Bandwidth acc. to FCC 15.247 / IC RSS-247 Verdict: PASS

EUT requirement Reference

rule parts and clause FCC 15.247(a)(2) / IC RSS-247 5.2
Test according to Reference Method

measurement reference ANSI| C63.10
Tested frequencies
Test frequency range
I:LOW / FMID/ I:HIGH

Limits

= 500kHz

Test setup

Spectrum
Analyzer

EUT

Test procedure

1. EUT set to test mode

2. Span set to at least twice the emission spectrum

3. Detector set to peak and max hold and RBW is set to 100 kHz

4. Envelope peak value of emission spectrum is selected

5. Marker on envelope of spectrum is set to level of -6 dB to the left of the peak

6. Marker on envelope of spectrum is set to level of -6 dB to the right of the peak

7. 6 dB Bandwidth is determined by marker frequency separation

Test results
Channel Frequency [MHZz] Mode 6 dB Bandwidth [kHZ] Limit [kHZz] Result

FLow 2405 250 kbps (+4) 1340 500 PASS
Fumip 2450 250 kbps (+4) 1520 500 PASS
FricH 2475 250 kbps (+4) 1340 500 PASS
Frich 2480 250 kbps (-2) 1440 500 PASS
FLow 2405 2000 kbps (+4) 1400 500 PASS
Fumip 2450 2000 kbps (+4) 1440 500 PASS
Frich 2475 2000 kbps (-2) 1200 500 PASS
Frich 2480 2000 kbps (-2) 1600 500 PASS

Comments: Test fixture used. Power level of test fixture normalized to maximum peak conducted output power
determined by radiated measurements with EUT

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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6 dB Bandwidth — 250 kbps — F ow

DTS (6 dB) Bandwidth

Project Number: GOM-1505-4775
Applicant dresden elektronik ingenieurtechnik gmbh
Model Description ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Sample ID: 4
Reference Standards: FCC 15.247, RSS-247
Reference Method: ANSI C63.10:2013, Section 11.8.1 Option 1
Operational Mode: IEEE 802.15.4 (DSSS/250 kbps), Channel: 20, 2450 MHz
Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Lower Frequency [MHz]: 2449.220
Upper Frequency [MHz]: 2450.740
6 dB Bandwidth [kHz]: 1520
RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.20 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.520000000 MHZ
10 Offpet 26,9 4B Marker| 1 [T1
-10}11% dBm
, asezonbon e |

Marker| 2 [T1

1
w% -9l98 dBm
(1= I P .

T o= B /_/ .\ CdoU 7 a0 pUr S

N |
oo VY

ot gV Ny

-S0

F-¢60

70

|80

-40

Center 2.45 GHz 1 MHz/ Span 10 MHz

Date: 1.0AM.2000 08:44:50

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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6 dB Bandwidth — 250 kbps — Fyp

DTS (6 dB) Bandwidth

Project Number: GOM-1505-4775
Applicant dresden elektronik ingenieurtechnik gmbh
Model Description ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Sample ID: 4
Reference Standards: FCC 15.247, RSS-247
Reference Method: ANSI C63.10:2013, Section 11.8.1 Option 1
Operational Mode: IEEE 802.15.4 (DSSS/250 kbps), Channel: 20, 2450 MHz
Operating Conditions: Tnom/Vhom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Lower Frequency [MHz]: 2449.220
Upper Frequency [MHz]: 2450.740
6 dB Bandwidth [kHz]: 1520
RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.20 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.520000000 MHZ
10 Offpet 26,9 4B Marker| 1 [T1
-10}11% dBm
, asezonbon e |

Marker| 2 [T1

1
w% -9l98 dBm
(1= I P .

T o= B /_/ .\ CdoU 7 a0 pUr S

N |
oo VY

ot gV Ny

-S0

F-¢60

70

|80

-40

Center 2.45 GHz 1 MHz/ Span 10 MHz

Date: 1.0AM.2000 08:44:50

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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6 dB Bandwidth — 250 kbps — FyigH1

DTS (6 dB) Bandwidth

Project Number: GOM-1505-4775
Applicant dresden elektronik ingenieurtechnik gmbh
Model Description ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Sample ID: 4
Reference Standards: FCC 15.247, RSS-247
Reference Method: ANSI C63.10:2013, Section 11.8.1 Option 1
Operational Mode: IEEE 802.15.4 (DSSS/250 kbps), Channel: 25, 2475 MHz
Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Lower Frequency [MHz]: 2474.340
Upper Frequency [MHz]: 2475.680
6 dB Bandwidth [kHz]: 1340
RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.05 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.340000000 MHZ
10 Offpet 26|dB Marker| 1 [T1
-8L53 dBm
, arszsobon e |
Marker| 2 [T1
D1 -8.7)9 dBm WVJ\ —5pd8 dfm

B Do UpUl GHZ

R
/rj(w

60

-50

Center 2.475 GHz 1 MHz/ Span 10 MHz

Date: 1.0AM.2000 08:45:51

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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6 dB Bandwidth — 250 kbps — Fych

DTS (6 dB) Bandwidth

Project Number: GOM-1505-4775
Applicant dresden elektronik ingenieurtechnik gmbh
Model Description ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Sample ID: 4
Reference Standards: FCC 15.247, RSS-247
Reference Method: ANSI C63.10:2013, Section 11.8.1 Option 1
Operational Mode: IEEE 802.15.4 (DSSS/250 kbps), Channel: 26, 2480 MHz
Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = -2 dBm
Lower Frequency [MHz]: 2479.260
Upper Frequency [MHz]: 2480.700
6 dB Bandwidth [kHz]: 1440
RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.28 dB
Ref 0 dBm att 10 dB SWT 2.5 ms 1.440000000 MHZ
0 offpet 27|22 4B Marker| 1 [T1
-15}156 dBm
| 1, arezanbon cxo |
" D1 —-15.[768 dBm ,-JJW L\j\i\ Marken 2 [?15 28 dBm

I, Vet

WNITIE VS

70

-100

Center 2.48 GHz 1 MHz/ Span 10 MHz

Date: 1.0AM.2000 08:47:28

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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6 dB Bandwidth — 2000 kbps — F ow

DTS (6 dB) Bandwidth

Project Number:
Applicant

Model Description
Model:

Test Sample ID:

Reference Standards:

Reference Method:
Operational Mode:

Operating Conditions:

Operator:
Test Site:
Test Date:
Note:

Lower Frequency [MHz]:
Upper Frequency [MHz]:
6 dB Bandwidth [kHz]:

Date:

GOM-1505-4775

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 11.8.1 Option 1

IEEE 802.15.4 (2000 kbps), Channel: 11, 2405 MHz
Tnom/Vnom

C. Weber
Eurofins Product Service GmbH
2015-11-26
Power Setting = 4 dBm
2404.360
2405.760
1400
REW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.23 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.400000000 MHZ
10 offyet 2917 Marker| 1 [T1

95144 dBm
AQA3E0P0O0 CH

Marker| 2 [T1
y\/\/\/V\ -9l21 dBm
Dl -9.594 dRm

=10

- 41T oUpUl GHZ

\\
/S»E'ﬂxa

f \

s ]

1Y VT

60

-50

Center 2.405 GHz

1.0AM.2000

1 MHz/ Span 10 MHz

08:48:37

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH

Storkower Str. 38c, D-15526 Reichenwalde, Germany
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6 dB Bandwidth — 2000 kbps — Fyp

DTS (6 dB) Bandwidth

Project Number: GOM-1505-4775
Applicant dresden elektronik ingenieurtechnik gmbh
Model Description ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Sample ID: 4
Reference Standards: FCC 15.247, RSS-247
Reference Method: ANSI C63.10:2013, Section 11.8.1 Option 1
Operational Mode: IEEE 802.15.4 (2000 kbps), Channel: 20, 2450 MHz
Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Lower Frequency [MHz]: 2449.280
Upper Frequency [MHz]: 2450.720
6 dB Bandwidth [kHz]: 1440
RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.03 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.440000000 MHZ
10 Offpet 27|1 4B Marker| 1 [T1
-9L52 dBm
, asezenbon cxo| N
B L ‘I/MW Marker| 2 [Tig .
j‘ﬂ N T

\ A
g /AN/\] \Uf\/f"‘i\ M,

e
E
|

e | WY VW WA
-S0
F-¢60
70
|80
-40
Center 2.45 GHz 1 MHz/ Span 10 MHz
Date: 1.0AM.2000 08:49:38

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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6 dB Bandwidth — 2000 kbps — Fhigh1

DTS (6 dB) Bandwidth

Project Number:

GOM-1505-4775

Applicant dresden elektronik ingenieurtechnik gmbh
Model Description ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA

Test Sample ID:
Reference Standards:
Reference Method:
Operational Mode:
Operating Conditions:

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 11.8.1 Option 1

IEEE 802.15.4 (2000 kbps), Channel: 25, 2475 MHz
Tnom/Vnom

Operator: C. Weber

Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26

Note: Power Setting = 4 dBm

Lower Frequency [MHz]: 2474.400

Upper Frequency [MHz]: 2475.600

6 dB Bandwidth [kHz]: 1200

REW 100 kHz
VBW 300 kHz

Delta 1 [T1 ]
1.08 dB

Ref 10 dBm Att 20 4B SWI 2.5 ms 1.200000000 MH=Z
10 Offpet 2 Marker| 1 [T1
-8}125 dBm
o 474400000 GH
ﬁ.ﬁvﬂf\ﬂ% Marker| 2 [T1
- D1 -7.68 dBE =7t 17 dBm
72 = - " Il =
/4 A TS0 pOT GHZ

./ \

by

Yarus

60

-50

Center 2.475 GHz 1 MHz/ Span 10 MHz

Date: 1.0AM.2000 08:50:37

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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6 dB Bandwidth — 2000 kbps - FHIGH

DTS (6 dB) Bandwidth

Project Number:

GOM-1505-4775

Applicant dresden elektronik ingenieurtechnik gmbh
Model Description ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA

Test Sample ID:
Reference Standards:
Reference Method:
Operational Mode:
Operating Conditions:

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 11.8.1 Option 1

IEEE 802.15.4 (2000 kbps), Channel: 26, 2480 MHz
Tnom/Vnom

Operator: C. Weber

Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26

Note: Power Setting = -2 dBm

Lower Frequency [MHz]: 2479.220

Upper Frequency [MHz]: 2480.820

6 dB Bandwidth [kHz]: 1600

REW 100 kHz Delta 1 [T1 ]

VBW 300 kHz —0.02 dB
Ref 0 dBm att 10 dB SWT 2.5 ms 1.600000000 MHAZ
0 Offset 3 Marker| 1 [T1
-16L27 dBm
|10 479220000 CF
1 2 Marker| 2 [T1
. WW\“'
D1 -16.7334 dEm S (O —
= |, A

THZ

\ BE X1 [up pupe)

Vs

VAV

e )

70

-100

Center 2.48 GHz

1 MHz/ Span 10 MHz

Date: 1.0AM.2000 08:51:52

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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3.3 Test Conditions and Results — Maximum peak conducted power

Maximum peak conducted power acc. to FCC 15.247 / IC RSS-247 Verdict: PASS
EUT requirement Reference
rule parts and clause FCC 15.247(b)(3) / IC RSS-247 5.4
Test according to Reference Method
measurement reference ANSI C63.10

Tested frequencies

Test frequency range
I:LOW / I:MID/ I:HIGH

Measurement mode Peak

Maximum antenna gain 0 dBi = Limit correction = 0 dB

Limits

1 W (30 dBm)

The conducted output power limit specified above is based on the use of antennas with directional gains
that do not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values in the table,
as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Test setup

Spectrum
Analyzer

EUT

Test procedure

EUT set to test mode (Communication tester is used if needed)

Center frequency set to test channel center frequency

Span set to twice the 20 dB bandwidth and detector to peak and max hold
Resolution bandwidth is set to 3 MHz

Peak conducted power is determined from peak of spectrum envelope

a bk wbdhpE

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany

Page 32 of 98




+% eurofins

duct Servic

Test results

Channel Frﬁaltlj_'ezr}cy \@E)ag]e Mode Pea[ll(j(begi/ver Pealfvsfwer [IaiEr;nni]t] M[Zré;]in
Frow 2405 Vynom =5.0 | 250 kbps (+4) 0.1 0.001 30 -29.90
Fumip 2450 Vynom =5.0 | 250 kbps (+4) -0.8 0.001 30 -30.80
FrichH 2475 Vyom =5.0 | 250 kbps (+4) -0.8 0.001 30 -30.80
FrichH 2480 Vyom =5.0 | 250 kbps (-2) -6.3 0.000 30 -36.30
Frow 2405 Vyom = 5.0 | 2000 kbps (+4) -0.8 0.001 30 -30.80
Fumip 2450 Vyom = 5.0 | 2000 kbps (+4) -0.8 0.001 30 -30.80
FrichH 2475 Vyom = 5.0 | 2000 kbps (+4) -0.8 0.001 30 -30.80
Frich 2480 Vyom =5.0 | 2000 kbps (-2) -6.3 0.000 30 -36.30

Comments:

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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3.4 Test Conditions and Results — Power spectral density

Power spectral density acc. to FCC 15.247 / IC RSS-247 Verdict: PASS
EUT requirement Reference
rule parts and clause FCC 15.247(e) / IC RSS-247 5.2
Test according to Reference Method
measurement reference ANS| C63.10

Tested frequencies

Test frequency range
I:LOW / I:MID/ I:HIGH

Measurement mode Peak
Limits
8 dBm /3 kHz
Test setup
Spectrum
Analyzer EUT

Test procedure

1. EUT set to test mode (Communication tester is used if needed)

2. Center frequency set to test channel center frequency

3. Span is set large enough to capture maximum emissions in passbhand, RBW is set to 3kHz

4. Peak power density is determined from peak emission of envelope

Test results
chame [Feer | Testmoe | Peekiemerey | Pe e | ommueer | e

FLow 2405 250 kbps (+4) 2404.920 -3.653 8.0 -11.65
Fuip 2450 250 kbps (+4) 2450.200 -4.269 8.0 -12.27
Fhich 2475 250 kbps (+4) 2475.504 -3.777 8.0 -11.78
Fhich 2480 250 kbps (-2) 2480.000 -9.879 8.0 -17.88
FLow 2405 2000 kbps (+4) 2404.904 -3.278 8.0 -11.28
Fuip 2450 2000 kbps (+4) 2450.248 -3.974 8.0 -11.97
Fhich 2475 2000 kbps (+4) 2474.800 -3.840 8.0 -11.84
FhicH 2480 2000 kbps (-2) 2480.488 -9.550 8.0 -17.55

Comments: Measured with RBW = 100 kHz, Test fixture used. Power level of test fixture normalized to maximum peak
conducted output power determined by radiated measurements with EUT

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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3.5 Test Conditions and Results — AC power line conducted emissions

Power line conducted emissions acc. to FCC 47 CFR 15.207

Verdict: PASS

Test according referenced Reference Method

standards ANSI C63.4
Fully configured sample scanned over Frequency range
the following frequency range 0.15 MHz to 30 MHz
Points of Application Application Interface
AC Mains LISN
EUT test mode AC-Powerline
Limits and results
Frequency [MHz] Quasi-Peak [dBuV] Result Average [dBuV] Result
0.15to 5 66 to 56* PASS 56 to 46* PASS
0.5t05 56 PASS 46 PASS
5to 30 60 PASS 50 PASS
Comments:

* Limit decreases linearly with the logarithm of the frequency.

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Conducted Emissions 1

EMI voltage test in the ac-mains according to FCC part 51B

Project number: GOM-1505-4775

Index 23

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: 2.4GHz IEEE802.15.4 radio module
Model: ATSAMR21
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pflug
Test Conditions: Tnom: 23°C,Unom: 120VAC,AC/DC-adapter mod:HNP10I- Micro USB
LISN: ESH2-Z5N
Mode: TX-RX(packet error rate test, continuously record)
Test Date: 2015-08-03
Note:
=——— FCC15BAV =—— FCC15BQP —— RBW:9kHz, Neutral Max Average RBW: 9 kHz, Neutral Max Peak
80 f
70 f
T~
60—
~—
501+
;; 40 :
E 30 -
= b
= —
N/ AN AVATANL
10+ . Vf\ \/\\W /\\/ - \/\'\
. \,/
-10 f
150 k 300 k 500 k600 k 1™ 2M 3M 5M 10M 20M 30M

Frequency (Hz)

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH

Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Conducted Emissions 2

EMI voltage test in the ac-mains according to FCC part 51B

Project number: GOM-1505-4775

Index 25

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: 2.4GHz IEEE802.15.4 radio module
Model: ATSAMR21
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pflug
Test Conditions: Tnom: 23°C, Unom: 120VAC,AC/DC-adapter mod:HNP10I- Micro USB
LISN: ESH2-Z5 L
Mode: TX-RX(packet error rate test, continuously record)
Test Date: 2015-08-03
Note:
=——— FCC15BAV =—— FCC15BQP —— RBW:9kHz, Line 1 Max Average RBW: 9 kHz, Line 1 Max Peak
80 f
70 f
T~
60—
~—
501+
;; 40 f
2 30
> -
IR NN AN Y T
AN VWU ]
10+ y \A
ot
-10 f
150 k 300k 500 k600 k 1™ 2M 3M 5M 10M 20M 30M

Frequency (Hz)

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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3.6 Test Conditions and Results — Band edge compliance

Band-edge compliance acc. to FCC 15.247 / IC RSS-247

Verdict: PASS

EUT requirement
rule parts and clause

Reference

FCC 15.247(d) / IC RSS-247 5.5

Test according to
measurement reference

Reference Method

ANSI C63.10

Test frequency range

Tested frequencies

I:LOW / FHIGH

Measurement mode

Peak

Limits

Limit

Condition

<-20dB /100 kHz

Peak power measurement detector = Peak

<-30dB /100 kHz

Peak power measurement detector = RMS

Test setup

Spectrum

Analyzer

EUT

Test procedure

1. EUT set to test mode (Communication tester is used if needed)
2. Span set around lower band edge and detector is set to peak and max hold
3. Resolution bandwidth is set to 100 kHz
4. Markers are set to peak emission levels within frequency band and outside frequency band
5. Band edge attenuation is determined from level difference
Test results
Frequency Level Limit Margin
L] [MHz] Mode [dBc] [dBc] [dB]

FLow 2405 250 kbps (+4) -39.72 -20 -19.72
FricH 2475 250 kbps (+4) -37.28 -20 -17.28
Fhich 2480 250 kbps (-2) -35.16 -20 -15.16
FLow 2405 2000 kbps (+4) -34.77 -20 -14.77
FricH 2475 2000 kbps (+4) -38.25 -20 -18.25
FhicH 2480 2000 kbps (-2) -35.66 -20 -15.66

Comments: Test fixture used. Power level of test fixture normalized to maximum peak conducted output power
determined by radiated measurements with EUT

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH

Storkower Str. 38c, D-15526 Reichenwalde, Germany

Page 38 of 98




+% eurofins
Product Service

Band-edge compliance — 250 kbps — Fiow

Band-edge Compliance

Project Number: GOM-1505-4775
Applicant dresden elektronik ingenieurtechnik gmbh
Model Description ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Sample ID: 4
Reference Standards: FCC 15.247, RSS-247
Reference Method: ANSI C63.10:2013, Section 11.11
Operational Mode: IEEE 802.15.4 (DSSS/250 kbps), Channel: 11, 2405 MHz
Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Band-edge Lower
In-band Frequency [MHZz]: 2405.06
Max. in-band Level [dBm/100 kHz]: -3.785
Out-of-band Frequency [MHZz]: 2399.95
Max. out-of-band Level [dBm/100 kHz]: -43.506
Attenuation [dB]: -39.72
RBW 100 kH=z Delta 1 [T1 ]
VBW 300 kHz 38.72 dB
R: lf dL ___ Azt 10 aB ST & me - ‘,'Ti

(AN PN Y. p i A

Start 2.38 GHz 3.5 MHAzZ/ Stop 2.415 GHz

Date: 1.JAN.2000 08:20:55

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Band-edge compliance — 250 kbps — Fyigh1

Band-edge Compliance

Project Number: GOM-1505-4775
Applicant dresden elektronik ingenieurtechnik gmbh
Model Description ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Sample ID: 4
Reference Standards: FCC 15.247, RSS-247
Reference Method: ANSI C63.10:2013, Section 11.11
Operational Mode: IEEE 802.15.4 (DSSS/250 kbps), Channel: 25, 2475 MHz
Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Band-edge Upper
In-band Frequency [MHZz]: 2475.48
Max. in-band Level [dBm/100 kHz]: -4.191
Out-of-band Frequency [MHZz]: 2500.84
Max. out-of-band Level [dBm/100 kHz]: -41.467
Attenuation [dB]: -37.28
RBW 100 kH=z Delta 1 [T1 ]
VBW 300 kHz 37.28 dB
R: ;z dL __ Azt 20 aB ST & me - T
4l o

Start 2.465 GHz 4 MHz/ Stop 2.505 GHz

Date: 1.JAN.2000 08:24:59

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Band-edge compliance — 250 kbps — Fych

Band-edge Compliance

Project Number: GOM-1505-4775
Applicant dresden elektronik ingenieurtechnik gmbh
Model Description ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Sample ID: 4
Reference Standards: FCC 15.247, RSS-247
Reference Method: ANSI C63.10:2013, Section 11.11
Operational Mode: IEEE 802.15.4 (DSSS/250 kbps), Channel: 26, 2480 MHz
Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = -2 dBm
Band-edge Upper
In-band Frequency [MHZz]: 2479.94
Max. in-band Level [dBm/100 kHz]: -9.304
Out-of-band Frequency [MHZz]: 2483.93
Max. out-of-band Level [dBm/100 kHz]: -44.459
Attenuation [dB]: -35.16
RBW 100 kH=z Delta 1 [T1 ]
VBW 300 kHz 35.15 dB
R;f EEFT ___ Azt 10 aB ST & me __ T

1 LIMI HELFE PAF 9130 dBm

1=
H
mfm
] -
o
D
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I
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=
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S :
I:
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o ¥
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-4 \J Ul
L W A,
NINTVATRAU “UVV\MMMWWWn,pJ
B0
100
Start 2.47 GHz 3.5 MHz/ Stop 2.505 GHz
Date: 1.JAM.2000 08:26:37

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Band-edge compliance — 2000 kbps — F_ow

Band-edge Compliance

Project Number:
Applicant

Model Description
Model:

Test Sample ID:
Reference Standards:
Reference Method:
Operational Mode:
Operating Conditions:
Operator:

Test Site:

Test Date:

Note:

Band-edge

In-band Frequency [MHZz]:

Max. in-band Level [dBm/100 kHz]:

Out-of-band Frequency [MHZz]:

Max. out-of-band Level [dBm/100 kHz]:

Attenuation [dB]:

Ref 10

dBm

Att 20 dB

GOM-1505-4775

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 11.11

IEEE 802.15.4 (2000 kbps), Channel: 11, 2405 MHz
Tnom/Vnom

C. Weber

Eurofins Product Service GmbH
2015-11-26

Power Setting = 4 dBm

Lower

2404.78

-3.828

2387.07

-38.6

-34.77

RBW 100 XHz Delta 1 [T1 ]
VEW 300 kHz

SWT 5 ms -17.

0

Gl
5
mfm

10 Off,

et 2917

dB

JPa

b L

g S |

-90

Start

Dates:

2.38 GHz

1.JAN.2000 09:28:01

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH

Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Band-edge compliance — 2000 kbps — Fyign-1

Band-edge Compliance

Project Number: GOM-1505-4775
Applicant dresden elektronik ingenieurtechnik gmbh
Model Description ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Sample ID: 4
Reference Standards: FCC 15.247, RSS-247
Reference Method: ANSI C63.10:2013, Section 11.11
Operational Mode: IEEE 802.15.4 (2000 kbps), Channel: 25, 2475 MHz
Operating Conditions: Tnom/Vnom
Operator: C. Weber
Test Site: Eurofins Product Service GmbH
Test Date: 2015-11-26
Note: Power Setting = 4 dBm
Band-edge Upper
In-band Frequency [MHZz]: 2475.16
Max. in-band Level [dBm/100 kHz]: -3.654
Out-of-band Frequency [MHZz]: 2496.28
Max. out-of-band Level [dBm/100 kHz]: -41.905
Attenuation [dB]: -38.25
RBW 100 kH=z Delta 1 [T1 ]
VBW 300 kHz 38.25 dB
R: lf dL ___ Azt 20 aB ST & me - T
/[\ warker|2 (1)

-4
| uny

gy Y LAY, WIS Y PTG 4 ROV S
&

70

-90

Start 2.465 GHz 4 MHz/ Stop 2.505 GHz

Date: 1.JAN.2000 09:29:26

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Band-edge compliance — 2000 kbps — Fych

Band-edge Compli

Project Number:
Applicant

Model Description
Model:

Test Sample ID:
Reference Standards:
Reference Method:
Operational Mode:

ance

GOM-1505-4775

dresden elektronik ingenieurtechnik gmbh

ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

4

FCC 15.247, RSS-247

ANSI C63.10:2013, Section 11.11

IEEE 802.15.4 (2000 kbps), Channel: 26, 2480 MHz

Operating Conditions: Tnom/Vnom

Operator: C. Weber

Test Site: Eurofins Product Service GmbH

Test Date: 2015-11-26

Note: Power Setting = -2 dBm

Band-edge Upper

In-band Frequency [MHZz]: 2479.52

Max. in-band Level [dBm/100 kHz]: -8.469

Out-of-band Frequency [MHZz]: 2483.86

Max. out-of-band Level [dBm/100 kHz]: -44.132

Attenuation [dB]: -35.66
RBW 100 kH=z Delta 1 [T1 ]
VBW 300 kHz 36.66 dB

Rppf EEFT ___ Azt 10 aB ST & me _ L T

rjapr HELF PAf al 47 aBm

-
H
ol
™ =
o
T
14
It
i
=
&= f
= :
:
£
2]
:
El §

i , A
¥ LAY
b/ WV [LLVAT ATV Y R YR TR Y
B0
100
Start 2.47 GHz 3.5 MHz/ Stop 2.505 GHz
Date: 1.JAM.2000 08:30:37

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany

Page 44 of 98




<% eurofins

3.7 Test Conditions and Results — Transmitter radiated emissions

Transmitter radiated emissions acc. to FCC 15.247 / IC RSS-247

Verdict: PASS

Test according referenced

standard

S

Reference Method

FCC 15.247(d) / IC RSS-247 5.5

Test accordi

ng to

measurement reference

Reference Method

ANSI C63.10

Test frequency range

Tested frequencies

30 MHz — 10™ Harmonic

Limits
Frequency range [MHZz] Detector Limit [puV/m] [ dIIB_LrT\]/i}m] Limit Distance [m]
30-88 Quasi-Peak 100 40 3
88 — 216 Quasi-Peak 150 43.5 3
216 — 960 Quasi-Peak 200 46 3
960 — 1000 Quasi-Peak 500 54 3
> 1000 Average 500 54 3

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also comply
with the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).
When average radiated emission measurements are specified, including average emission measurements
below 1000 MHz, there also is a limit on the peak level of the radio frequency emissions. The limit on peak
radio frequency emissions is 20 dB above the maximum permitted average emission limit applicable to the

equipment under test.

Test setup
A . .
Semi-anechoic Chamber
|
L] ‘ | I
Turn | table
— Ground Plane —
S S S
Amplifier Measurement
Matrix Receiver

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Test procedure

1. EUT set to test mode (Communication tester is used if needed)
Span it set according to measurement range

n

3. Resolution bandwidth below 1 GHz is set according to CISPR 16 with peak/quasi-peak detector
and RBW of 1 MHz with peak/average detector is used above 1 GHz

4. Markers are set to peak emission levels within restricted bands

Test results

Channel Fr([el\(jlllj_'ezr]]cy Mode E?R/if:zi?n [ dtﬁ\\/ﬁ:n] Det. Pol. [ dkl)‘:lr{}i/tm] M[zré]]in
11 2405 250 kbps (+4) 2372 50.24 pk ver 74.00 -23.76
11 2405 250 kbps (+4) 2372 36.86 RMS ver 54.00 -17.14
11 2405 250 kbps (+4) 2375 50.47 pk hor 74.00 -23.53
11 2405 250 kbps (+4) 2375 36.88 RMS hor 54.00 -17.12
20 2450 250 kbps (+4) 7344 53.06 pk hor 74.00 -20.94
26 2480 250 kbps (-2) 2483.5 60.36 pk ver 74.00 -13.64
26 2480 250 kbps (-2) 2483.5 52.55 RMS ver 54.00 -01.45
26 2480 250 kbps (-2) 2483.5 53.32 pk hor 74.00 -20.68
26 2480 250 kbps (-2) 2483.5 43.90 RMS hor 54.00 -10.10

Comments:

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Storkower Str. 38c, D-15526 Reichenwalde, Germany

Eurofins Product Service GmbH
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3.8 Test Conditions and Results — Receiver radiated emissions

Receiver radiated emissions acc. to IC RSS-247

Verdict: PASS

Test according referenced

Reference Method

standards

IC RSS-247 3.1
Test according to Reference Method
measurement reference ANS| C63.10

Tested frequencies

Test frequency range

30 MHz — 5™ Harmonic

EUT test mode Receive
Limits
Frequency range [MHZz] Detector Limit [puV/m] Limit [dBuV/m] Limit Distance [m]
30-88 Quasi-Peak 100 40 3
88 — 216 Quasi-Peak 150 43.5 3
216 — 960 Quasi-Peak 200 46 3
960 — 1000 Quasi-Peak 500 54 3
> 1000 Average 500 54 3
Test setup
A . :
Semi-anechoic Chamber
ol
[ I EUT
L | ‘ | I
Turn | table
—_— Ground Plane _—
R R R
Amplifier Measurement
Matrix Receiver

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Test procedure

1. EUT set to receive mode (Communication tester is used if needed)
Span it set according to measurement range

3. Resolution bandwidth below 1 GHz is set according to CISPR 16 with peak/quasi-peak detector
and RBW of 1 MHz with peak/average detector is used above 1 GHz

4. Markers are set to peak emission levels

n

Test results

Channel Frequency | Emission | Emission Level Pol. Det. Limit Margin
[MHZ] [MHZ] [dbpuV/m] [dBuV/m] | [dBuV/m]
20 2450 7408 52.06 hor pk 53.98 -1.92 dB
20 2450 7720 52.05 ver pk 53.98 -1.93 dB
20 2450 17736 49.86 ver pk 53.98 -4.12 dB
Comments:

* Emission level corresponds to ambient noise floor

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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ANNEX A

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Product Service

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:
Measurement distance:
Mode:

Test Date:

Note:

= FCC 15.247 Q-Peak v1
120

Transmitter radiated spurious emissions

dresden elektronik ingenieurtechnik gmbh

ATSAMR21 ZLL Module

ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Handrik

Tnom: 24°C, Vhom: 5.0 VDC

Rohde & Schwarz HK 116, Vertical

3m

TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps

2015-11-24

RBW: 120 kHz, Vertical Max Peak

Index 39

110

100

90

80

70

60

50

Electrical Field (dBpV/m)

40

30

20

10

30M 40M

60 M 80M

Frequency (Hz)

100 M

120 M

140 M

160 M 200 M

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH

Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Product Service

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:
Measurement distance:
Mode:

Test Date:

Note:

=——— FCC 15.247 Q-Peak v1
120

dresden elektronik ingenieurtechnik gmbh

ATSAMR21 ZLL Module

ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Handrik

Tnom: 24°C, Vhom: 5.0 VDC
Rohde & Schwarz HK 116, Horizontal

3m

TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps

2015-11-24

RBW: 120 kHz, Horizontal Max Peak

Index 44

110+
100
90+
80-F
E F
2 70
o
A C
3 60
w L
=
s r
£ 50
s S0
3 F
w C ld
40+
301
201
104
of
30M 40M 60 M 80 M 100 M 120 M 140M  160M 200 M
Frequency (Hz)

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH

Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Product Service

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:
Measurement distance:
Mode:

Test Date:

Note:

=——— FCC 15.247 Q-Peak v1
120

dresden elektronik ingenieurtechnik gmbh

ATSAMR21 ZLL Module

ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Handrik

Tnom: 24°C, Vnhom: 5.0 VDC

Rohde & Schwarz HK 116, Vertical

3m

TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps

2015-11-24

RBW: 120 kHz, Vertical Max Peak

Index 40

110+
100
90+
80-F
E F
2 70
o
A C
3 60
w L
=
s r
£ 50
s S0
3 F
w C ld
40+
30-F
201
104
of
30M 40M 60 M 80 M 100 M 120 M 140M  160M 200 M
Frequency (Hz)

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH

Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Product Service

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:
Measurement distance:
Mode:

Test Date:

Note:

=——— FCC 15.247 Q-Peak v1
120

dresden elektronik ingenieurtechnik gmbh

ATSAMR21 ZLL Module

ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Handrik

Tnom: 24°C, Vnhom: 5.0 VDC
Rohde & Schwarz HK 116, Horizontal

3m

TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps

2015-11-24

RBW: 120 kHz, Horizontal Max Peak

Index 43

110+
100
90+
80-F
E F
2 70
o
A C
3 60
w L
=
s r
£ 50
s S0
3 F
w C ld
40+
301
201
104
of
30M 40M 60 M 80 M 100 M 120 M 140M  160M 200 M
Frequency (Hz)

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
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Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Product Service

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:
Measurement distance:
Mode:

Test Date:

Note:

=——— FCC 15.247 Q-Peak v1
120

dresden elektronik ingenieurtechnik gmbh

ATSAMR21 ZLL Module

ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Handrik

Tnom: 24°C, Vnhom: 5.0 VDC

Rohde & Schwarz HK 116, Vertical

3m

TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps

2015-11-24

RBW: 120 kHz, Vertical Max Peak

Index 41

110+
100
90+
80-F
E F
2 70
o
A C
3 60
w L
=
s r
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s S0
3 F
w C ld
40+
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201
104
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30M 40M 60 M 80 M 100 M 120 M 140M  160M 200 M
Frequency (Hz)

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
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Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Product Service

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:
Measurement distance:
Mode:

Test Date:

Note:

=——— FCC 15.247 Q-Peak v1
120

dresden elektronik ingenieurtechnik gmbh

ATSAMR21 ZLL Module

ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Handrik

Tnom: 24°C, Vnhom: 5.0 VDC
Rohde & Schwarz HK 116, Horizontal

3m

TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps

2015-11-24

RBW: 120 kHz, Horizontal Max Peak

Index 42
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Frequency (Hz)

Test Report No.: GOM-1505-4775-TFC247ZBS-V01
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:
Measurement distance:
Mode:

Test Date:

Note:

=——— FCC 15.247 Q-Peak v1
120

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Handrik

Tnom: 24°C, Vnhom: 5.0 VDC

Rohde & Schwarz HL 223, Vertical

3m

TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps
2015-11-24

RBW: 120 kHz, Vertical Max Peak

Index 48

110+

100

90+

80-F
E F
2 70
m
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3 60
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= ||
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S 50
s S0
k] - L -
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40+
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of
200 M 300 M 400 M 500 M 600 M 700 M
Frequency (Hz)

Test Report No.: GOM-1505-4775-TFC247ZBS-V01
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:
Measurement distance:
Mode:

Test Date:

Note:

=——— FCC 15.247 Q-Peak v1
120

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Handrik

Tnom: 24°C, Vnhom: 5.0 VDC

Rohde & Schwarz HL 223, Horizontal

3m

TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps
2015-11-24

RBW: 120 kHz, Horizontal Max Peak

Index 55
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Frequency (Hz)

Test Report No.: GOM-1505-4775-TFC247ZBS-V01
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:
Measurement distance:
Mode:

Test Date:

Note:

=——— FCC 15.247 Q-Peak v1
120

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Handrik

Tnom: 24°C, Vnhom: 5.0 VDC

Rohde & Schwarz HL 223, Vertical

3m

TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps
2015-11-24

RBW: 120 kHz, Vertical Max Peak

Index 49
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100
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:
Measurement distance:
Mode:

Test Date:

Note:

=——— FCC 15.247 Q-Peak v1
120

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Handrik

Tnom: 24°C, Vnhom: 5.0 VDC

Rohde & Schwarz HL 223, Horizontal

3m

TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps
2015-11-24

RBW: 120 kHz, Horizontal Max Peak

Index 53
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:
Measurement distance:
Mode:

Test Date:

Note:

=——— FCC 15.247 Q-Peak v1
120

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Handrik

Tnom: 24°C, Vnhom: 5.0 VDC

Rohde & Schwarz HL 223, Vertical

3m

TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
2015-11-24

RBW: 120 kHz, Vertical Max Peak

Index 50
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Index 52

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Handrik
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 223, Horizontal
Measurement distance: 3m
Mode: TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
Test Date: 2015-11-24
Note:
— FCC 15.247 Q-Peak v1 RBW: 120 kHz, Horizontal Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 3m
Mode: TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 21
m— FCC 15.209 AV 1 m——— FCC 15.209 AVr2 === FCC 15.209 AVr3 === FCC15.209 AVr4 == FCC 15.209 AVI5
— FCC 15209 AVI6 == FCC 15.209 AVr7 — FCC 15.209 AV 8 — FCC 15209 AVI9 = FCC 15.209 AVr10
m— FCC 15.209 AV 11 FCC15209 AVr12 === FCC15.209 AVr13 == FCC 15.209 AVr14 FCC 15.247 Peak vi
—— RBW: 1 MHz, Vertical Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Horizontal
Measurement distance: 3m
Mode: TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 22
m— FCC 15.209 AV 1 m——— FCC 15.209 AVr2 === FCC 15.209 AVr3 === FCC15.209 AVr4 == FCC 15.209 AVI5
— FCC 15209 AVI6 == FCC 15.209 AVr7 — FCC 15.209 AV 8 — FCC 15209 AVI9 = FCC 15.209 AVr10
m— FCC 15.209 AV 11 FCC15209 AVr12 === FCC15.209 AVr13 == FCC 15.209 AVr14 FCC 15.247 Peak vi
—— RBW: 1 MHz, Horizontal Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Index 9

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Weber
Test Conditions: Tnom: 24°C, Vnom: 5.0 VDC
Antenna: Schwarzbeck BBHA 9120D, Vertical
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps
Test Date: 2015-11-23
Note: lower bandedge
= FCC 15.209 AV I8 FCC 15.247 Peak v1 —— RBW: 1 MHz, Vertical Max Peak ——— RBW: 1 MHz, Vertical Max RMS
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Frequency (Hz)
Frequency Peak Peak Limit Peak Difference Peak Status
2.372 GHz 50.24 dBuV/m 74 dBuV/m -23.76 dB Pass
Frequency RMS RMS Limit RMS Difference RMS Status
2.372 GHz 36.86 dBuV/m 54 dBuVv/m -17.14dB Pass

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Weber
Test Conditions: Tnom: 24°C, Vnom: 5.0 VDC
Antenna: Schwarzbeck BBHA 9120D, Horizontal
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps
Test Date: 2015-11-23
Note: lower bandedge
Index 8
—— FCC 15.209 AV r8 FCC15.247 Peakvli ——— RBW: 1 MHz, Horizontal Max Peak —— RBW: 1 MHz, Horizontal Max RMS
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Frequency (Hz)
Frequency Peak Peak Limit Peak Difference Peak Status
2.375 GHz 50.47 dBuV/m 74 dBuV/m -23.53 dB Pass
Frequency RMS RMS Limit RMS Difference RMS Status
2.375 GHz 36.88 dBpVv/m 54 dBpV/m -17.12 dB Pass

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 3m
Mode: TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 19
m— FCC 15.209 AV 1 m——— FCC 15.209 AVr2 === FCC 15.209 AVr3 === FCC15.209 AVr4 == FCC 15.209 AVI5
— FCC 15209 AVI6 == FCC 15.209 AVr7 — FCC 15.209 AV 8 — FCC 15209 AVI9 = FCC 15.209 AVr10
m— FCC 15.209 AV 11 FCC15209 AVr12 === FCC15.209 AVr13 == FCC 15.209 AVr14 FCC 15.247 Peak vi
—— RBW: 1 MHz, Vertical Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Horizontal
Measurement distance: 3m
Mode: TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 20
m— FCC 15.209 AV 1 m——— FCC 15.209 AVr2 === FCC 15.209 AVr3 === FCC15.209 AVr4 == FCC 15.209 AVI5
— FCC 15209 AVI6 == FCC 15.209 AVr7 — FCC 15.209 AV 8 — FCC 15209 AVI9 = FCC 15.209 AVr10
m— FCC 15.209 AV 11 FCC15209 AVr12 === FCC15.209 AVr13 == FCC 15.209 AVr14 FCC 15.247 Peak vi
—— RBW: 1 MHz, Horizontal Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 3m
Mode: TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 17
m— FCC 15.209 AV 1 m——— FCC 15.209 AVr2 === FCC 15.209 AVr3 === FCC15.209 AVr4 == FCC 15.209 AVI5
— FCC 15209 AVI6 == FCC 15.209 AVr7 — FCC 15.209 AV 8 — FCC 15209 AVI9 = FCC 15.209 AVr10
m— FCC 15.209 AV 11 FCC15209 AVr12 === FCC15.209 AVr13 == FCC 15.209 AVr14 FCC 15.247 Peak vi
—— RBW: 1 MHz, Vertical Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Horizontal
Measurement distance: 3m
Mode: TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 18
m— FCC 15.209 AV 1 m——— FCC 15.209 AVr2 === FCC 15.209 AVr3 === FCC15.209 AVr4 == FCC 15.209 AVI5
— FCC 15209 AVI6 == FCC 15.209 AVr7 — FCC 15.209 AV 8 — FCC 15209 AVI9 = FCC 15.209 AVr10
m— FCC 15.209 AV 11 FCC15209 AVr12 === FCC15.209 AVr13 == FCC 15.209 AVr14 FCC 15.247 Peak vi
—— RBW: 1 MHz, Horizontal Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Index 4

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Weber
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Schwarzbeck BBHA 9120D, Vertical
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
Test Date: 2015-11-23
Note: upper bandedge
m— FCC 15.209 AVr9 FCC 15.247 Peak vi —— RBW: 1 MHz, Vertical Max Peak —— RBW: 1 MHz, Vertical Max RMS
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Frequency (Hz)

Frequency Peak Peak Limit Peak Difference Peak Status
2.4835 GHz 60.36 dBuV/m 74 dBuV/m -13.64 dB Pass
Frequency RMS RMS Limit RMS Difference RMS Status
2.4835 GHz 52.55 dBuV/m 54 dBuV/m -1.45dB Pass

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant:

EUT Name:
Model:

Test Site:
Operator:

Test Conditions:
Antenna:

Measurement distance:

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Weber

Tnom: 24°C, Vnhom: 5.0 VDC
Schwarzbeck BBHA 9120D, Horizontal

1 m converted to 3m

Mode: TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
Test Date: 2015-11-23
Note: upper bandedge
Index 5
= FCC15.209 AVr9 FCC 15.247 Peakvli ——— RBW: 1 MHz, Horizontal Max Peak ——— RBW: 1 MHz, Horizontal Max RMS
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Frequency (Hz)
Frequency Peak Peak Limit Peak Difference Peak Status
2.4835 GHz 53.32 dBuV/m 74 dBuV/m -20.68 dB Pass
Frequency RMS RMS Limit RMS Difference RMS Status
2.4835 GHz 43.9 dBuV/m 54 dBuV/m -10.1dB Pass

Test Report No.: GOM-1505-4775-TFC247ZBS-V01

St

Eurofins Product Service GmbH
orkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module

Model: ATSAMR21B18-MZ210PA

Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell

Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC

Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 1 m converted to 3m

Mode: TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps
Test Date: 2015-11-24

Note:

——— FCC15.209 AVri14 FCC15209 AVr15 =—— FCC15.209 AVr16 = FCC15.209 AVr17
—— RBW: 1 MHz, Vertical Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module

Model: ATSAMR21B18-MZ210PA

Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell

Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC

Antenna: Rohde & Schwarz HL 025, Horizontal
Measurement distance: 1 m converted to 3m

Mode: TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps
Test Date: 2015-11-24

Note:

——— FCC15.209 AVri14 FCC15209 AVr15 =—— FCC15.209 AVr16 = FCC15.209 AVr17
—— RBW: 1 MHz, Horizontal Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module

Model: ATSAMR21B18-MZ210PA

Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell

Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC

Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 1 m converted to 3m

Mode: TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps
Test Date: 2015-11-24

Note:

——— FCC15.209 AVri14 FCC15209 AVr15 =—— FCC15.209 AVr16 = FCC15.209 AVr17
—— RBW: 1 MHz, Vertical Max Peak

Index 35

FCC 15.247 Peak v1
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Horizontal
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 32
—— FCC15.209 AVr14 FCC15209 AVr15 = FCC15209 AVr16 =——— FCC15.209 AVr17 FCC 15.247 Peak vi
—— RBW: 1 MHz, Horizontal Max Peak
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Frequency (Hz)
Frequency Peak Peak Limit Peak Difference Peak Status
7.344 GHz 53.06 dBuV/m 74 dBuV/m -20.94 dB Pass
Test Report No.: GOM-1505-4775-TFC247ZBS-V01
Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module

Model: ATSAMR21B18-MZ210PA

Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell

Test Conditions: Tnom: 24°C, Vnom: 5.0 VDC

Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 1 m converted to 3m

Mode: TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
Test Date: 2015-11-24

Note:

——— FCC15.209 AVri14 FCC15209 AVr15 =—— FCC15.209 AVr16 = FCC15.209 AVr17
—— RBW: 1 MHz, Vertical Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module

Model: ATSAMR21B18-MZ210PA

Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell

Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC

Antenna: Schwarzbeck BBHA 9120D, Horizontal
Measurement distance: 1 m converted to 3m

Mode: TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
Test Date: 2015-11-23

Note:

Index 14

——— FCC15.209 AVri14 FCC15209 AVr15 =—— FCC15.209 AVr16 = FCC15.209 AVr17 FCC 15.247 Peak v1
—— RBW: 1 MHz, Horizontal Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 27
m—— FCC 15.209 AVr18 === FCC 15.209 AVI19 === FCC15.209 AVI20 = FCC 15.209 AVr21 m— FCC 15.209 AV 22
— FCC 15.209 AV 23 FCC15209 AVr24 == FCC 15.209 AVIr25 FCC 15.247 Peak v1
—— RBW: 1 MHz, Vertical Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh

EUT Name: ATSAMR21 ZLL Module

Model: ATSAMR21B18-MZ210PA

Test Site: Eurofins Product Service GmbH

Operator: Mr. Pudell

Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC

Antenna: Rohde & Schwarz HL 025, Horizontal

Measurement distance: 1 m converted to 3m

Mode: TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps

Test Date: 2015-11-24

Note:

Index 30

m—— FCC 15.209 AVr18 === FCC 15.209 AVI19 === FCC15.209 AVI20 = FCC 15.209 AVr21 m— FCC 15.209 AV 22
— FCC 15.209 AV 23 FCC15209 AVr24 == FCC 15.209 AVIr25 FCC 15.247 Peak v1

—— RBW: 1 MHz, Horizontal Max Peak
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Test Report No.: GOM-1505-4775-TFC247ZBS-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 36
m—— FCC 15.209 AVr18 === FCC 15.209 AVI19 === FCC15.209 AVI20 = FCC 15.209 AVr21 m— FCC 15.209 AV 22
— FCC 15.209 AV 23 FCC15209 AVr24 == FCC 15.209 AVIr25 FCC 15.247 Peak v1
—— RBW: 1 MHz, Vertical Max Peak
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Horizontal
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 33
m—— FCC 15.209 AVr18 === FCC 15.209 AVI19 === FCC15.209 AVI20 = FCC 15.209 AVr21 m— FCC 15.209 AV 22
— FCC 15.209 AV 23 FCC15209 AVr24 == FCC 15.209 AVIr25 FCC 15.247 Peak v1
—— RBW: 1 MHz, Horizontal Max Peak
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 24
m—— FCC 15.209 AVr18 === FCC 15.209 AVI19 === FCC15.209 AVI20 = FCC 15.209 AVr21 m— FCC 15.209 AV 22
— FCC 15.209 AV 23 FCC15209 AVr24 == FCC 15.209 AVIr25 FCC 15.247 Peak v1
—— RBW: 1 MHz, Vertical Max Peak
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Schwarzbeck BBHA 9120D, Horizontal
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
Test Date: 2015-11-23
Note:
Index 15
m—— FCC 15.209 AVr18 === FCC 15.209 AVI19 === FCC15.209 AVI20 = FCC 15.209 AVr21 m— FCC 15.209 AV 22
— FCC 15.209 AV 23 FCC15209 AVr24 == FCC 15.209 AVIr25 FCC 15.247 Peak v1
—— RBW: 1 MHz, Horizontal Max Peak
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant:
EUT Name:
Model:

Test Site:
Operator:

Test Conditions:

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Pudell

Tnom: 24°C, Vnhom: 5.0 VDC

Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 28
— FCC 15.209 AV 25 FCC15209 AVr26 = FCC 15.209 AV r27 FCC 15.247 Peak vi

110

—— RBW: 100 kHz, Vertical Max Peak
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant:
EUT Name:
Model:

Test Site:
Operator:

Test Conditions:

Antenna:

Measurement distance:
Mode:

Test Date:

Note:

110

= FCC 15.209 AVr25

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Pudell

Tnom: 24°C, Vnhom: 5.0 VDC

Rohde & Schwarz HL 025, Horizontal

1 m converted to 3m

TX; IEEE 802.15.4, Ch. 11, 2405 MHz, 250 kbps

2015-11-24

FCC 15209 AVr26 == FCC 15.209 AVr27

—— RBW: 100 kHz, Horizontal Max Peak

FCC 15.247 Peak v1
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant:
EUT Name:

Model:

Test Site:
Operator:
Test Conditions:
Antenna:

Measurement distance:

dresden elektronik ingenieurtechnik gmbh
ATSAMR21 ZLL Module
ATSAMR21B18-MZ210PA

Eurofins Product Service GmbH

Mr. Pudell

Tnom: 24°C, Vnhom: 5.0 VDC

Rohde & Schwarz HL 025, Vertical

1 m converted to 3m

Mode: TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 37
—— FCC 15.209 AV 125 FCC 15209 AVr26 = FCC 15.209 AV r27 FCC 15.247 Peak v1
—— RBW: 100 kHz, Vertical Max Peak
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+% eurofins

Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Horizontal
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 20, 2450 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 34
— FCC 15.209 AV 25 FCC15209 AVr26 = FCC 15.209 AV r27 FCC 15.247 Peak vi

—— RBW: 100 kHz, Horizontal Max Peak
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
Test Date: 2015-11-24
Note:
Index 25
— FCC 15.209 AV 25 FCC15209 AVr26 = FCC 15.209 AV r27 FCC 15.247 Peak vi
—— RBW: 100 kHz, Vertical Max Peak
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Product Service

Spurious emissions according to FCC 15.247, RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Horizontal
Measurement distance: 1 m converted to 3m
Mode: TX; IEEE 802.15.4, Ch. 26, 2480 MHz, 250 kbps
Test Date: 2015-11-23
Note:
Index 16
— FCC 15.209 AV 25 FCC15209 AVr26 = FCC 15.209 AV r27 FCC 15.247 Peak vi

—— RBW: 100 kHz, Horizontal Max Peak
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ANNEX B  Receiver radiated spurious emissions
Spurious emissions according to RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnom: 5.0 VDC
Antenna: Rohde & Schwarz HK 116, Vertical
Measurement distance: 3m
Mode: RX; IEEE 802.15.4, Ch. 20, 2450 MHz, Receive- mode
Test Date: 2015-11-24
Note:
Index 7
65 —— RSS-Gen RxQP ——— RBW: 100 kHz, Vertical Max Peak
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Spurious emissions according to RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HK 116, Horizontal
Measurement distance: 3m
Mode: RX; IEEE 802.15.4, Ch. 20, 2450 MHz, Receive- mode
Test Date: 2015-11-24
Note:
Index 8
65 —— RSS-Gen RxQP ——— RBW: 100 kHz, Horizontal Max Peak
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Product Service

Spurious emissions according to RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 223, Vertical
Measurement distance: 3m
Mode: RX; IEEE 802.15.4, Ch. 20, 2450 MHz, Receive- mode
Test Date: 2015-11-24
Note:
Index 9
—— RSS-GenRxQP ——— RBW: 100 kHz, Vertical Max Peak
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Product Service

Spurious emissions according to RSS-247 Issue 1

Project number: GOM-1505-4775

Index 10

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 223, Horizontal
Measurement distance: 3m
Mode: RX; IEEE 802.15.4, Ch. 20, 2450 MHz, Receive- mode
Test Date: 2015-11-24
Note:
—— RSS-GenRxQP ——— RBW: 100 kHz, Horizontal Max Peak
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Product Service

Spurious emissions according to RSS-247 Issue 1

Project number: GOM-1505-4775

Index 4

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 3m
Mode: RX; IEEE 802.15.4, Ch. 20, 2450 MHz, Receive- mode
Test Date: 2015-11-24
Note:
—— RSS-Gen RxAV ——— RBW: 1 MHz, Vertical Max Peak
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Product Service

Spurious emissions according to RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Horizontal
Measurement distance: 3m
Mode: RX; IEEE 802.15.4, Ch. 20, 2450 MHz, Receive- mode
Test Date: 2015-11-24
Note:
Index 6
—— RSS-Gen RxAV —— RBW: 1 MHz, Horizontal Max Peak
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Product Service

Spurious emissions according to RSS-247 Issue 1

Project number: GOM-1505-4775

Index 3

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 3m
Mode: RX; IEEE 802.15.4, Ch. 20, 2450 MHz, Receive- mode
Test Date: 2015-11-24
Note:
—— RSS-Gen RxAV ——— RBW: 1 MHz, Vertical Max Peak
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7.72 GHz 52.05 dBuV/m 53.98 dBuV/m -1.93dB Pass
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+% eurofins

Product Service

Spurious emissions according to RSS-247 Issue 1

Project number: GOM-1505-4775

Index 5

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Horizontal
Measurement distance: 3m
Mode: RX; IEEE 802.15.4, Ch. 20, 2450 MHz, Receive- mode
Test Date: 2015-11-24
Note:
—— RSS-Gen RxAV —— RBW: 1 MHz, Horizontal Max Peak
60 7
55 7
1

=50 i AWAWA Wi VAVVAVJM&\J M/M/\A/W\d\/’\
s Lt
ST WWMM
Zas v
w40

35 -

30 -

Frequency
7.408 GHz

45G 5G 55G 6G 6.5G 7G 75G

Frequency (Hz)

Peak Peak Limit Peak Difference Peak Status
52.06 dBuV/m 53.98 dBuV/m -1.92 dB Pass
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Product Service

Spurious emissions according to RSS-247 Issue 1

Project number: GOM-1505-4775

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Vertical
Measurement distance: 1 m converted to 3m
Mode: RX; IEEE 802.15.4, Ch. 20, 2450 MHz, Receive- mode
Test Date: 2015-11-24
Note:

—— RSS-Gen RxAV ——— RBW: 1 MHz, Vertical Max Peak
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Frequency Peak Peak Limit Peak Difference Status
17.736 GHz 49.86 dBuV/m 53.98 dBuV/m -4.12 dB Pass
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Spurious emissions according to RSS-247 Issue 1

Product Service

Project number: GOM-1505-4775

Index 2

Applicant: dresden elektronik ingenieurtechnik gmbh
EUT Name: ATSAMR21 ZLL Module
Model: ATSAMR21B18-MZ210PA
Test Site: Eurofins Product Service GmbH
Operator: Mr. Pudell
Test Conditions: Tnom: 24°C, Vnhom: 5.0 VDC
Antenna: Rohde & Schwarz HL 025, Horizontal
Measurement distance: 1 m converted to 3m
Mode: RX; IEEE 802.15.4, Ch. 20, 2450 MHz, Receive- mode
Test Date: 2015-11-24
Note:
—— RSS-Gen RxAV —— RBW: 1 MHz, Horizontal Max Peak
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