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1. Introduction

The RE113 is a wireless transmitter daughter btatplugs into a battery powered carbon monoxieteaor. The
transmitter gives wireless functionality to a carboonoxide detector and sends alarms to a homeityesystem. A
PIC16LF1823 microcontroller monitors the monoxidtettor and transmits alarm packets when carboroxride
is detected. The daughter board measures 1.878"12%6" and weights less than an ounce.

The transmitter circuit consists of a 9.984MHz tayyand a Micrel MICRF113YM6 PLL Chip. This chipuitiplies
the crystal frequency to 319.5MHz. It also inclsidecircuit that allows ASK modulation of the 31913z signal.
A printed antenna on the PCB radiates the RF signal

Certification is requested under FCC Rules, ParSlibpart C, Paragraph 15.231.

2.  Statement of Compliance
Specific sections of FCC Rules Part 2 that reguificemation or listing are given below.

2.1. FCC Part 2 §2.907
This is an application for certification of origirequipment

2.2. FCCPart282911

a) This application has been filed electronicallinggorm 731.

b) All required information has been supplied irstApplication and its attachments.

c) This application has been electronically signgéib officer of Resolution Products, Inc.
d) The technical test data has been signed by tecggerforming the testing.

e) Signature supplied in appropriate block on fo8t.7

f) Processing fee has been paid.

g) Signatures have been supplied electronically.

2.3. FCC Part 282913

a) This application has been filed electronically.
b) Appropriate fees have been filed electronically.
¢) Equipment samples shall be supplied as requested.

2.4. FCC Part 282915

We are requesting a grant of certification. Thiplacation shows compliance with the technical dtads.

2.5. FCC Part 2 §2.925

A label shall be affixed to each piece of equipmehbwing the FCC identifier. The label shall rée€C ID: U5X-
RE113". See Exhibit B for a photograph showingltteel and location on the device.

2.6. FCC Part 2 §2.943, 2.945

Sample production equipment shall be submittetieéd=CC upon request.

2.7. FCC Part 2 §2.947

a) Measurement procedure follows ANSI C63.4: 2009.
b) A description of utilized test equipment is canéal in the report.



2.8. FCC Part 2 82.948

Radiated measurements were taken at the follow@@Q-&pproved facility:
Rhein Tech Laboratories, Inc.

360 Herndon Parkway, Suite 1400

Herndon, VA 20170 USA

Contact: Rick McMurray

703-689-0368

Photographs of the test site are shown in Exhibit J

2.9. FCC Part 2 82.1033

a) Form 731 has been filed electronically.
b) The technical report, along with its exhibitsntains the information as follows:
(1) full name and mailing address of the manufactafeéhe device and the applicant for certification
Resolution Products, Inc.
1402 Heggen St.
Hudson, W1 54016
(2) FCC Identifier is USX-RE113
(3) Copy of the installation/user instructions isnished as Exhibit E.
(4) A brief description of the device and operati®furnished in Exhibit F. Schematic is furnished
Exhibit G.
(5) Block diagram furnished in Exhibit H.
(6) This document constitutes a technical test tepor
(7) Internal and external photographs have beerisfued in Exhibits A and C.
(8) Not applicable. There are no peripheral or asogy devices used with this device. It is a sitomk
device.
(9) This application not pursuant to the transitioles of section 15.37
(10) Not applicable. This device does not includgeanning receiver.
(11) Not applicable.
(12) Not applicable.
c) Not applicable. This device shall operate uridlet 15 of the rules.
d) Not applicable.
e) Not applicable. This is not a composite system.



3. Discussion of Laboratory Measurements and Rules Compliance

3.1. FCC Part 15 §15.231(a)(1)

The RE113 daughter board monitors the monoxidectiteutput connector. When an alarm signal iected, the
transmitter on the RE113 is activated. Eight tnaission packets are sent by the device upon alnat@nditions.
These packets are 17.25mS in length and are s#mawandom spacing of 100-425mS. If the “testraladutton

on the monoxide detector is pressed and held lsga the device will continue to send packets tithsame length
and spacing for the pendency of the alarm condiagrallowed. After transmission is complete,dheice will go
into a sleep mode and not transmit again until@amnonoxide is detected, or “test alarm” buttoprisssed.

If there is no alarm activations received for operhthree supervisory packets are sent with theesgpacing given
above.

A plot of the transmissions is shown below. TH phows the transmissions occurring in a 5 sesgindow as a
result of one activation. The packets are showsotelude within the 5-second window. This plotd®aising
Hewlett Packard Mode591E Spectrum Analyzer.
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3.2. FCC Part 15 §15.231(a)(3)

If no tamper switch activations have been recefeed period of one hour, three supervision paciets
transmitted. These supervision packets are tlamsinitted every hour in the absence of tamperataiivs. The
total transmission time resulting from these suisésa transmissions is well under the allowed 2osés per hour.
They conclude within the 5-second window.

3.3. FCC Part 15 §15.231(a)(4)

Device does not continue transmitting beyond thekeis resulting from each activation.



3.4. FCC Part 15 815.231(a)(5)
There is no setup information transmitted with théwice.

3.5. FCC Part 15 §15.231(b)

3.5.1. Raw Field Strength Limits

Interpolation performed on the data in the §15.BBfgble yields raw field strength limits as follows:
Fundamental:  75.9dBuV/m
Spurious: 55.9dBuVv/m

Certain harmonics of the transmitted signal fatihe restricted bands of §15.205. These harmamn&sill above
960MHz and have the following limit as given in §189:
Restricted band limit = 500uV/m = 54dBuV/m.

3.5.2. Duty Cycle Correction Factor and Resulting Limits
This transmitter uses ASK modulation. 63 bitsteaasmitted in each packet, and the “on” time factebit is
122usec, except for one bit which has an "on" @ih@66usec. The resulting “on” time per packet.B3ms. The
transmitted packets are limited to one packeti2%ms period. The transmitter duty cycle over @ii®time
period is therefore 7.93/100 = 7.93%.

The packet width measurement below was made usingdit Packard Mode€8591E Spectrum Analyzer.
2013

HER 17.256 ssec
AT 10 dB -28.34 dBa

Calculating the allowed duty cycle correction face given in §15.35(c):

20l0g(7.93/100) = -22.01dB

This transmitter therefore qualifies for the maximduty cycle correction factor allowed in §15.35(Ghe
maximum duty cycle correction factor allowed is BOdResulting radiated field strength limits ard@ows:



Fundamental: 95.9dBuV/m
Spurious: 75.9dBuV/m
Restricted Band: 74dBuV/m

3.5.3. Measured Radiated Field Strength Data

Radiated fundamental and spurious emissions wetedat three meters. The EUT was tested in tke th
orthogonal planes with the receive antenna in pothrities. The emissions were maximized per AB68.4:2003
8.3.1.2; that is, the measurement antenna heighvaged between 1 and 4m, and the EUT was rothtedgh 360
degrees on a rotating turntable until the maximamssions were found. Both horizontal and vertioahsurement
antenna polarizations were used. A resolution wadtti of 100kHz was used for frequencies less tHBOMHz,
and a resolution bandwidth of 1MHz was used fogudrncies greater than or equal to 1000MHz. Theovid
bandwidth was set to a value at least three timegter than the resolution bandwidth.

All spurious emissions in the applicable frequeranyge were investigated.
The EUT was adapted to continuously transmit fetirtig purposes.

The fundamental signal, at 90.4dBuV/m, passed Sg¢5.
The highest spurious signal was the 2nd harmori@ghwpassed by 10.1dB.

Measured radiated field strength data is showrximkt I.

3.6. FCC Part 15 §15.231(c)
Allowed 20dB bandwidth of the transmitted signali&5% of the carrier frequency.

BW Limit = 0.0025*319.5M Hz
BW Limit = 0.799M Hz

Bandwidth measurements were made using HewlettaPddkodelB591E Spectrum Analyzer. The plot below
shows the modulated signal. Bandwidth of the maigd signal is 144.8kHz or 0.1448MHz. These measents
show compliance with the bandwidth requirements.
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