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Engineering Statement: The measurements shown in this report were made in accordance with the procedure
indicated, and the emissions from this equipment were found to be within the limits applicable. | assume full
responsibility for the accuracy and completeness of these measurements, and for the qualifications of all
persons taking them. It is further stated that upon the basis of the measurement made, the equipment tested is
capable of operation in accordance with the requirements of Part 15 of the FCC Rules under normal use and
maintenance. All results contained herein relate only to the sample tested.

Certificates and reports shall not be reproduced except in full, without the written permission of H.B Compliance Solutions, LLC.
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EXECUTIVE SUMMARY

1. Testing Summary

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with Part 15.247. All tests were conducted using measurement procedure from
ANSI C63.10-2013, FCC Public Notice 558074 DTS Guide April 09, 2013 as appropriate.

15.209(a), 15.205

Test Name Test Result | Comments
Method/Standard

Peak Output Power 15.247(b) Pass

Radiated Spurious 15.247(d), Pass Addition of RF Metal Shield.

Emissions & Restricted 15.209(a), 15.205

Band

Emission At Band Edges 15.247(d), Pass

Class Il Permissive Change

RF Metal Shied installed on the board around the RF circuitry (including Crystal and SAW filter)

and the Transceiver Chip.
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EQUIPMENT CONFIGURATION

1. Overview

H.B Compliance Solutions was contracted by Microchip Technology Inc. to perform testing on
the 915 MHz Ultra Low Power Sub-GHz Transceiver Module under the purchase order number

83006567.

This document describes the test setups, test methods, required test equipment, and the test
limit criteria used to perform compliance testing of the Microchip Technology, Transceiver

module.

The tests were based on FCC Part 15 Rules. The tests described in this document were formal
tests as described with the objective of the testing was to evaluate compliance of the
Equipment Under Test (EUT) to the requirements of the aforementioned specifications.
Microchip Technology should retain a copy of this document and it should be kept on file for at
least five years after the manufacturing of the EUT has been permanently discontinued. The
results obtained relate only to the item(s) tested.

Product Name:

915 MHz Ultra Low-Power Sub-GHz Transceiver Module

Model(s) Tested:

MRF89XAMO9A

FCCID: OA3MRF89XAMOA
Supply Voltage Input: Primary Power: 3.3 Vdc
Frequency Range: 903 -927 MHz

No. of Channels: Single Channel
Necessary Bandwidth N/A

Type(s) of Modulation: FSK

Range of Operation Power: 0.011 Watts (conducted)
Emission Designator: N/A

Channel Spacing(s) None

Test Item: Pre-Production

Type of Equipment : Fixed

Antenna Requirement

Type of Antenna: PCB Meander

(815.203) : Gain of Antenna: -1dBi
Environmental Test Temperature: 15-35°C
Conditions: Humidity: 30-60%

Barometric Pressure: 860-1060 mbar
Modification to the EUT: None

Evaluated By:

Staff at H.B. Compliance Solutions

Test Date(s):

10/02/2018 till 10/16/2018
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2. Test Facility

All testing was performed at H.B. Compliance Solutions. This facility is located at 5005 S. Ash
Avenue, Suite # A-10, Tempe AZ-85282. All equipment used in making physical determination is
accurate and bears recent traceability to the National Institute of Standards and Technology.

Radiated Emissions measurements from 30MHz to 1GHz were performed in a GTEM chamber
(equivalent to an Open Area Test Site). Radiated Emissions Above 1GHz were performed on an
Open Area Test Site (OATS). In accordance with §2.948(a)(3), a complete site description is
contained at H.B. Compliance Solutions. EUT size approved for FCC testing for GTEM use Is
341" W x 22.8” H.

Test facility H.B. Compliance Solutions is an ANAB accredited test site. The ANAB certificate
number is L2458. The scope of accreditation can be found on ANAB website www.anab.org

3. Description of Test Sample
The Microchip Technology, The MRF89XAMO9A is an Ultra-Low-Power Sub-GHz surface mount
transceiver module with integrated crystal, internal voltage regulator, matching circuitry and
PCB antenna. The MRF89XAMO9A module operates in the 902-928MHz ISM frequency band. The
module interfaces to many Microchip PIC microcontrollers through a 4-wire SPO interface. The
operating voltage is 3.3VDC typical.

4. Equipment Configuration

Ref. ID | Name / Description Model Number Serial Number
#1 915 MHz Ultra Low-Power Sub-GHz MRF89XAMO9A BUR122829197
Transceiver Module
Table 1. Equipment Configuration

5. Support Equipment

All support equipment supplied is listed in the following Support Equipment List.

Ref ID | Name / Description Manufacturer Model # Serial #

#2 DC Power Supply Hewlett Packard E3610A KR83021468
#3 Laptop Computer IBM Thinkpad T 60 L3-4L6D7

#4 Microcontroller Board Microchip Explorer 16/32 | BUR180114137

Table 2. Support Equipment
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6. Ports and Cabling Information

Ref ID Port name Cable Qty. Length Shielded? | Termination Box
on the EUT | Description (m) (Y/N) ID & Port ID
#3 Power 2 wire 1 2 N DC Power
#4 Serial DB-9 1 2 N Laptop Computer

Table 3. Ports and Cabling Information

7. Method of Monitoring EUT Operation

A test receiver will be used to monitor the data transmission from the EUT.

8. Mode of Operation

The EUT will be configured to transmit at maximum power level. Customer provide a Test
software on a computer which communicated with the module via a serial port which sent all
the required test commands. Test command allowed to cycle through test various test modes
which allowed to select the lower, middle and upper band of the device. These commands
allowed the selection of each channel and its mode from modulated to CW mode. These
settings were created for testing purpose only.

9. Modifications

9.1 Modifications to EUT
No modifications were made to the EUT

9.2 Modifications to Test Standard

No Modifications were made to the test standard.

10. Disposition of EUT

The test sample including all support equipment submitted to H.B Compliance Solutions for
testing will be returned to Microchip Technology upon completion of testing & certification
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Criteria for Intentional Radiators

1. RF Power Output

Test Requirement(s): | §15.247(b)(3) Test Engineer(s): Hoosam B.
Test Results: Pass Test Date(s): 10/02/2018

Test Procedures: As required by 47 CFR 15.247(b)(3), RF Power output measurements
were made at the RF output terminals of the EUT. DTS Procedure 9.2.2.2
was used for Average measurements

Customer provided a test mode to control the EUT RF modulation, and
frequency channel. The EUT was connected through an attenuator to a
Spectrum Analyzer capable of making power measurements.
Measurements were made at the low, mid, and high channels of the
entire frequency band.

Frequency (MHz) | Conducted Power | Conducted Power | Specification
(dBm) (W) Limit
902.9 8.92 0.007 1w
915 10.27 0.011 1w
926.5 9.74 0.009 1w

Table 1. RF Power Output, Test Results

Test Setup:

Equipment

Under Test

\J

Figure 1. RF Conducted Power Test Setup
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i Agilent  16:34:28 Oct 2, 2018 R T
Mkr1 902.8500 MHz
Ref 12 dBm Atten 15 dB 8.923 dBm
Peak -]
Loeg T

10
dB/ i R

M1 52
53 FC

Center 902.9 MHz Span 5 MHz
#Res BW 1 MHz VBW 3 MH=z Sweep 5 ms (401 pts)

Plot 1 — Output Power — Lowest Channel

= Agilent 14:45:09 Oct 4, 2018 R T
Mkr1 915.0500 MHz

Ref 12 dBm Atten 15 dB 10.27 dBm
Peak T |2 P
Log it
10 ”
dB/
Offst
dB
M1 52
53 FC

AR
Center 915 MHz Span 5 MHz
#Res BW 1 MH=z VBW 3 MH=z Sweep 5 ms (401 pts)

Plot 2— Output Power — Mid Channel
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e Agilent 14:46:40 Oct 4, 2018 R T
Mkr1 926.5500 MHz

Ref 12 dBm Atten 15 dB 9.741 dBm
Peak f____———sl"———__ﬂ_____n
Log
10 -~
dB/
Offst
8 _— R
dB
M1 52
53 FC

Al
Center 926.5 MHz Span 5 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 3 — Output Power — Highest Channel
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2. Radiated Spurious Emissions and Restricted Band

Test §15.247(d), 15.209(a), | Test Engineer(s): Jerry Mejak
Requirement(s): 15.205
Test Results: Pass Test Date(s): 10/09/2018

Test Procedures:

As required by 47 CFR 15.247, Radiated spurious measurements were
made in accordance with the procedures of the ANSI C63.10-2013.

The EUT was placed on a non-reflective table inside a 3 meter semi-
anechoic room. The EUT was set on continuous transmit.

The measurement antenna was placed at a distance of 3 meters from the
EUT. During the tests, the antenna height and polarization as well as EUT
azimuth were varied in order to identify the maximum level of emissions
from the EUT. The frequency range up to the 10" harmonic was
investigated.

To get a maximum emission level from the EUT, the EUT was rotated
throughout the X-axis, Y-axis and Z-axis. Worst case is X-axis

Detector Resolution Video Bandwidth | Span
Setting Bandwidth

Peak 1MHz 1MHz As necessary
Average 1MHz 10Hz 0 Hz

Table 2. Analyzer Settings
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Test Procedures:

Receiver

D

Figure 2. Radiated Emissions Test Setup (30MHz — 1GHz)

| oy

Antenna (Boresight)

rd tower
> Hom
‘AV—A—‘ antenna

5 1~4m \h .
™ Spectrum
A \ analyzer
[ 17

| 5 \
Tumtable | VY \
umta b \
A 30cm . =25
K Pre-amp —\_I;I =
AAAAAAAALA | ] | ]

Figure 3. Radiated Emission Above 1GHz Test Setup
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Peak Average Average
Frequency Amplitude | Peak Limit Amplitude Limit
(MHz) (dbuV/m) (dBuV/m) (dBuV/m)) | (dBuV/m)
1805.6 40.5 74.0 - 54.0
2706.9 N.F. 74.0 - 54.0
Table 3 - Spurious Radiated Emission Data — Lowest Channel
Peak Average Average
Frequency Amplitude | Peak Limit | Amplitude Limit
(MHz) (dbuV/m) (dBuV/m) | (dBuV/m) (dBuV/m)
1830 39.67 74.0 - 54.0
2745 N.F. 74.0 - 54.0
Table 4 — Spurious Radiated Emission Data — Mid Channel
Peak Average Average
Frequency Amplitude | Peak Limit | Amplitude Limit
(MHz) (dbuV/m) (dBuV/m) | (dBuV/m) (dBuV/m)
1853 345 74.0 - 54.0
2779.5 32.33 74.0 - 54.0

Table 5 — Spurious Radiated Emission Data — Highest Channel

NOTE 1: There were no detectable emissions above the 3th harmonic.

Emissions marked as “N.F” is system noise floor and no detectable emission were found from
the EUT.

8BCS Report # EMC_18035 Page 13 of 18



bos

3. Emissions at Band Edges

Test §15.247(d), 15.209(a), | Test Engineer(s): Hoosam B.
Requirement(s): 15.205
Test Results: Pass Test Date(s): 10/16/2018

Test Procedures:

As required by 47 CFR 15.247, Band edge radiated emissions
measurements were made at the RF antenna output terminals of the
EUT.

The EUT was placed on a wooden table inside a 3 meter semi-anechoic
chamber. The EUT was set on continuous transmit.

The measurement antenna was placed at a distance of 3 meters from the
EUT. During the tests, the antenna height and polarization as well as EUT

azimuth were varied in order to identify the maximum level of emissions

from the EUT. The EUT was set up at maximum power, first on the lowest
operating channel, then on the highest operating channel of the transmit
band.

Frequency Measured Detector Limit
(MHz) Level (dB)

902.0 -32.6 Peak -20dBc
928.0 -29.23 Peak -20dBc

Table 6 — Band Edge Emissions Summary — Worst Case
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i Agilent 14:31:44 Oct 16, 2018 R T
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Peak
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#Res BW 100 kHz VBW 300 kHz Sweep 5 ms (401 pts)

Plot 4 — Lowest Channel (Band Edge) - 50kbps Data Rate
i Agilent  14:39:56 Oct 16, 2018 R T
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Plot 5 — Highest Channel (Band Edge) — 50kbps Data Rate
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Agilent 14:37:12 Oct 16, 2015 R T
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M1 52
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#Res BW 100 kHz VBW 300 kHz Sweep 5 ms (401 pts)

Plot 6 — Lowest Channel (Band Edge)- 2kbps Data Rate
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Plot 7 — Highest Channel (Band Edge) — 2kbps Data Rate
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4. Test Equipment

Equipment Manufacturer | Model Serial # Last Cal Cal Due
Date Date
Spectrum Analyzer Agilent E4402B UsS41192757 Mar/19/18 | Mar/19/19
Power Supply Hewlett E3610A KR83021468 Verified
Packard
Temperature/Humidity | Control 4800 31874/H2048MCR | Oct/19/17 | Oct/19/19
Meter Company
Spectrum Analyzer Hewlett 8563E 3821A09316 Jan/30/18 | Jan/20/19
Packard
High Pass Filter Mini-Circuits | VHF- 1023 Verified
3100+
High Pass Filter Mini-Circuits | VHF- 1034 Verified
1320+
EMI Receiver Hewlett 8568B 2314A02642 Aug/08/18 | Aug/08/19
Packard
High Pass Filter Mini-Circuits | VHF- 1034 Verified
1320+
Signal Generator R&S SMY02 1062.5502.12 NCR | None
Attenuator 10dB Huber+Suhner | 6810.17.A | 747300 Verified
Antenna EMCO GTEM- 1063 11-May-16 | 11-May-19
5417
Horn Antenna Com-Power AHA-118 | 711150 May/10/16 | May/10/19

Table 7 — Test Equipment List

*Statement of Traceability: Test equipment is maintained and calibrated on a regular basis. All
calibrations have been performed by a 17025 accredited test facility, traceable to National
Institute of Standards and Technology (NIST)
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5. Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the

emissions test results be included in the report. The following measurement uncertainty values
have been calculated as show in the table below:

Measured Parameter

Measurement Frequency Range Expanded
Unit Uncertainty
Conducted Emissions (AC dBuV or dBuA 150kHz — 30MHz +4.3dB
Power)
Radiated Emission below 30MHz dBuV/m 9kHz-30MHz + 2.96dB
Radiated Emissions below 1GHz dBuV/m 30— 1000MHz + 5.6dB
Radiated Emissions above 1GHz dBuV/m 1-26.5GHz +4.1dB

The reported expanded uncertainty has been estimated at a 95% confidence level (k=2)

END OF TEST REPORT
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