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Test Result Summary

Clause Test Item Result

FCC 15.247(b) (3) Maximum Conducted Peak Output Power Pass
FCC 15.247(e) Power Spectral Density Pass
FCC 15.247(a) (2) 6dB Bandwidth Pass
FCC 15.247(d) Band-edge compliance Pass
FCC 15.209/ FCC Spurious Radiated Emissions and Restricted Bands p

15.205 of Operation ass
FCC 15.207 Conducted Emissions on A.C Power lines Pass
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List of Type and Measurement Instruments

Equipment Manufacturer Model SIN Calibration

Due Date

EMI Test Receiver Rohde &Schwarz ESU 40 100288 04.10.2014

Hybrid Log Periodic antenna ETS Lindgren 3142D 00081354 01.11.2014

Broadband Horn Antenna Frankonia HAX-18 HAX18-802 10.10.2014

Emission Horn Antenna ETS Lindgren 116706 00107323 01.11.2014

Active Loop Antenna Frankonia LAX-10 LAX-10-800 | 01.11.2014
Agilent

Spectrum Analyser Technologies E4407B US41192772 | 22.03.2014

Testing Facilities:

1) TUV Rheinland (India) Private Limited
No. 108, West Wing
Electronic city Phase |
Bangalore i 560100
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General Product Information

Product Function and Intended Use

A_ TUVRheinland®

The ZigBit RFR2 UFL is a ZigBit module of the Atmel ATmega256RFR2. The IC integrates a powerful, 8-
bit AVR® RISC microcontroller, an IEEE 802.15.4-compliant transceiver, and additional peripheral

features. The built-in radio transceiver supports the worldwide accessible 2.4GHz ISM band. The system is
designed standard-based applications such as ZigBee/IEEE 802.15.4, ZigBee RF4CE, and 6LOWPAN, as

well as high data rate ISM applications. Module has a unique antenna connector- U.FL (U.FL-R-SMT-

1(10)).

Ratings and System Details

Operating Frequency

2400MHz i 2483.5MHz

No. of channels

16

Channel Spacing

5MHz

Modulation DSSS ( O-QPSK)
Transmitted Power 4.65dBm

Data Rate 250 kbps

Antenna Type Refer Page 6 of 29

Number of antenna

One

Antenna Gain

Refer Page 6 of 29

Supply Voltage

1.8V to 3.6C

Dimensions

33 mm x 20 mm x 0.7mm

Environmental

-40 to +125 degrees C range

Test Conditions:

Voltage: Voltage: 5V DC (from USB Port)

Environmental conditions:

Temperature: +23°C RH: 62%

Test Report No.: 19660066 001

Date: 23.01.2014
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Test Set-up and Operation Mode

Principle of Configuration Selection

A TUVRheinland®

Transmission was enabled with 100% duty cycle on low, mid and high channel.

Test Operation and Test Software

Test software (Atmel Studio 6.1) was used to enable the transmission with 100% duty cycle and channels

in 2.4 GHz band on the EUT for the tests in this report.

Special Accessories and Auxiliary Equipment

- None

Countermeasures to achieve EMC Compliance

- None

Table of frequencies

Frequenc
Frequency Band Channel No. (|3|HZ) y
11 2405
12 2410
13 2415
14 2420
15 2425
16 2430
17 2435
18 2440
2400-2483.5 MHz 19 2445
20 2450
21 2455
22 2460
23 2465
24 2470
25 2475
26 2480

Antenna Used

Antenna Gain

Make Model/Part # (dBi) Type of Antenna
RF soLUTIONs | ANT-24G-S21- 0dBi PIG TAIL
P5FL
TEK FUN MO7-FL 5dBi STUBBY
Test Report No.: 19660066 001 Date: 23.01.2014 Page 6 of 29
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Block Diagram

32kHz crystal 16 MHz crystal

[

(ero) (Lo )  (oscax)( osc )

o @

BALUN U.FL-R-SMT-1{10}

(13smd) (e ) (uwwn)  ( 1ds )

GPIO ( 1o j CJTAG} (GFlo'cm)
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Test Methodology

Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.4-2003.
The equipment under test (EUT) was placed at the middle of the 80 cm high turntable, and the EUT is 3
meters far from the measuring antenna. The turntable was rotated 360 for obtaining the maximum
emission. The height of the measuring antennas was scanned between 1m and 4m, and the antenna
rotated to repeat the measurements for both the horizontal and vertical antenna polarizations. Repeat the
measurement steps until the maximum emissions were obtained. The measurement above 1000MHz was
performed by horn antenna. The measurement below 30MHz was performed by loop antenna.

The EUT was rotated around the X-, Y-, and Z-Axis and the results from worst case axis are recorded.

Semi-anechoic

L | ‘ ‘ ‘ Pre-Amplifier Measuring Receiver /

EUT M | Spectrum Analyzer
I 1 Turntable
Ground
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Test Results

Maximum Conducted Peak Output Power Section 15.247(b) (3)
Result Pass
Test Specification FCC Part 15 Subpart C
Measurement Bandwidth (RBW) 1 MHz
Detector Peak
Requirement <1 watt (30dBm).

Test Method:

EUT Spectrum Analyzer

Attenuator +Cable Loss: 7dB (Included in the test results)

Test Result:
Total Output power L .
Frequency (MHz) (dBm) Limit (dBm) Margin (dB)
2405 4.33 30 -25.67
2440 4.65 30 -25.35
2480 4.54 30 -25.46
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Ref 10 dBm Atten 15 dB

#Peak | — — —
Log

10
dB/
Offst
T
dB

Center 2.405 GHz Span 2.5 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 9.99 ms (1000 pts

Channel Power Power Spectral Density

4.33dBm /1.4500 MHz -57.28 dBm/Hz

Channel Frequency: 2405 MHz

Channel Frequency: 2440 MHz
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