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1. l ntroducti on

The RE524X is a universal transl ator in
24 hour battery backup is provided by a
appirmxtely 16 ounces

iyn a

nd [
h bat

t e ed for u
6V 800mAH N

PP
i M

The device retransmits security sensor messages for the pu
compatible with several popul ar security system sehsons.
compatible withThbesdaesbredetensons. setting determines bot
possi bl e sensor ®s26IGR W, NAPC@®eand DS®g Bependd& on the sensor selection setting, the

receiver will operate at either 319.5 MHz, 345 MHz, or 433.92 MHz. The receiver is monitordeby@l 6 LF 1527 mi cr o

for valid messages from security sensors. For a mestage t
1. At each receiver frequesmaydsetwtitrhg,a t3HeB rbeamdiwi @rt hi o fn all
2 The message must have the correct modul ation type. Th

setting.
3. The message muetcthawveatwudktke eddbedgei ming for every bit in
edgedge bit timing is determined by the sensor selecti
4. The message must have the correct preasmmlrda adrnd tadrtterni
the sensor selection setting.

5, The message must have the correct number of total val i
determined by the sensor selection setting.

6. The message vealrue nduestte crteisoonl ve correctl y.

When a valid message is received from a security sentssor, t

which indicate the status of two internalusathpeo swht tbrit

changes. When a valid change is detected on eit heer adfs etnhcee
of tamper switch activity, a set cfryt 6r0ed os WOpPe rmiinsuitecers .pack

The RE524X was designed to be compatible with sever asledpoapou
select a mode of operatiofheompateil blel wicteh otthrhasnestinei stimi paréostp obco
frequencyfopdaizeirlel a @261, HW®,sand DEE. Depending on the panel selection setting, the

transmitter will operate at either 319.5 MHz, 345 MHz, or 433.92 MHz.

The RE524X treaoaesmi sterotiac8iticon Labs S1 4460 transceiver
within the S14460 transceiver chip is used to provide BEKO
of two mwmiase. anlthee antenna from which to transmit is select
Regardless of sensor or panel selection settings, wepea@acaut.
packets, and tketastheithams i seicomss as required.
Certification is reqguested under FCC Rul es, Part 15, Subpa
2. Statement of Compliance
Specific sections of FCC Rules Part 2 that require infor ma
21. FCC Part 2 A2.907
This is an application for certification of original e
22. FCC Part 2 A2.911
a) This application has been filed electronically wusing
b) Al I required information has been supplied in this afg
c) This appl i ceadteicotnr ohnaisc ableleyn si gned by an officer of Res
d The technical test data has been signed by the agency
e) Signature supplied in appropriate block on form 731

) Processing fee has been paid.



g Signatures havieechhereom iscuap plyi.e d

23. FCC Part 2 A2.913

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

24, FCC Part 2 A2.915
We are requesting a grcarnti omf shemwtsi fcioangptl ii @am.ce Whitdh dhpeel i

25. FCC Part 2 A2.925

A | abel shall be affixed to each piece of equipment, sl
RE 5 204. X See Exhibit B for alpbatbgnaph shewdaegyi the | abe

26. FCC Part 2 A2.943, 2.945
Sample production equipment shal/l be submitted to the |

27. FCC Part 2 A2.947

a) Measurement procedure foll ows ANSI C63. 4: 20009.
b) A description of wutilized test equipment is containec

28. FCC Part 2 A2.948
Radi ated measurements wampertovlkan fatcitthea yfoll owing FCC

Rhein Tech Laboratories, Il nc.
360 Herndon Parkway, Suite 1400
Herndon, VA 20170 USA

Contact:: Rick McMurray
70880368

Photographs of tmeExftishi tsit.e are shown i

29. FCC Part 2 A2.1033

a) Form 731 has been filed electronically.
b) The technical report, along with its exhibits, contai
@ full name and mailing address of t hceermai nfuifcaacttiuvorner of
Resolution Products, | nc.
1402 Heggen St.
Hudson, WI 54016
(2 FCC 1 dent iRfEI5€r4 Xi s U5X
3) Copy of the installation/user instructions is furnist
4 A brief description of the devScchee maand co pesr atuironn sihse df
(5) Bl ock diagram furnished in Exhibit H.
6) This document constitutes a technical test report.
MInternal and external photographs have been furnishec
(8 Not applicabl e. Thereeareesaoupedi phehat hbs deviessory
9 This application not pursuant to the transition rul es:c
(10)Not applicabl e. This device does not include a scanr
(11)Not applicabl e.
(12JNot applicabl e.
c) Not applicabslheal | Tohpiesr adteeviucneder Part 15 of the rul es.



This is not a composite system.

Di scussion of Laboratory Measurements a

31. FCC PaAL51831(a) (1)

This transmitter is activated via one of two internal 1
Whemwad id security sensor message i s rtelceeidveewdi,c eort raa rn sanm
packBRepending on the pacdltselvalty.i 3d5mmSI ttnog t2h6 . f5r mSm The
packet is randomi zed 2fGl@am dl GHHW S e t onssi, KsGanc i pod cFeo biest wieseend t |
4andpacké@gxnompl etion of these packets, the device ente
activati on oirs adneottehcetredval i d securiltny tsheenmpesemews odgby| sa
t hrsae@er vi si on payc kehtes diesvisceen every 60 to 90 minutes.

Thel ots thmadé oisionvg a Hewlett Packard Model 8594E Spec
occurring in @sesiuhgfedamdnawt hdawi on. The pamktehesc@mmaeé sh:
window regardless of panel selection.

43236227 FEB 17, 2016
v . MKR 1.8750 sec
REF -10.0 dBa  #AT 10 dB -33.03 déa

AUTD MAN
——

CENTER 819.800 MWz SPAN @ Nz
ORES BM 300 kNz VBN 100 kH:z SNP §.00 seo

Figlr-85econd Wi°Rdowl ( GEIl ecti on)



289 FEB 17, 201
13:29:09 KR 1.9625 sec

gg} -10.0 dB» #AT 10 dB -50.12 d8

| SHEEP
| CONT S6L

GATE
oN OFF

Control

CENTER 345.003 Wiz SPAN 0 Nz
SRES BN 300 KNz VBN 100 kMz SHP §.00 sec

FigRr-85econd WGirBawel Sel ecti on

: : : | Gate
| Control

SPAN @ Hz
SVBN 100 kHz #SHP S.00 sec

FigRr-85ec WnddowP@aHWI el ection



137400 Fco !
43 NKR 1.1500 sec

?g} -18.0 dBa dB -50.29 dBa
PEAK BN AUTD NAN

LO6 : - : : - : x : -
f? - - : . t : : . - SHEEP
- s ps e g e S CONT S6L

GATE
ON OFF

Gate
Control

CENTER 433.920 MHz SPAN @ Nz
ORES BN 300 kNz OVBN 100 kMNz SHP §.00 sec

FigadbB8ecomd oW anel Jel ection

32. FCC PaAL51831(a)(3)

Depending on panel selection, the supteampearnaawi ind teir vrad
been detected within tthhsae@eperi i 9hopachkeeésvabk, taasasmi
the total transmission time resulting fr om ncdcsespeers utpoeun

sett hodaigger vi si on packets coeaicdmudl ewiwnddhw.n the required E

33. FCC PaAﬂ.SlBBl(a)(4)
Device does not continue transmitting beyond the packe:

34. FCC PaAﬂ.SlBBl(a)(S)
Thereseaetsumoi nformation transmitted with this device.

35, FCC Part 15 A15.231(b)

351. Raw Field Strength Limits
I nterpol ation perfor mdtdamine tyiee ldcad ar a ws it oheelh adb Wrsset. 28 o

Carrier Frequency Fundamental Spurious
319.9 MHz 75.900 dBuVv/m 55.900 dBuV/m
34500 MHz 77.250 dBuV/m 57.250 dBuV/m
433.92MHz 80.825 dBuV/m 60.825 dBuV/m

TabltRRaw Field Strength Limits

Certain harmonics of the transmit tRedasidd reasls fodl Ip ainn
these har moni c sMHam red aH d v ea btohvee f96I0l owi ng | i mit as gi v

Restricted band | i mit = 500uV/ m = 54dBuV/ m.



352. DutCywcl e Correction Factor and Resulting

ThRE52wWwaXs designed to be compatibl e wintdh sEBwsorrtasd r rpal
rotary eneo dasrreeds wiot slel ect a mode of opeaditd emurciotmyp e
sensbhes panel selection determines both théoturansmi
possi bl e ® 2CG1GW®,iHW@®,sand DS@®. Depending on the panel selection setting, the transmitter will
operate at either 319MHz, 345 MHz, or 433.92 MHz.

A summary of the duty cycle correction factand resulting limits for each panel selection settiighown in
Table 2 Sections3.5.2.1 through 3.5.2.grovidesupporting documentationalculationsand plots pertaining to
eachpanelselection setting

R Eiolidl Btrenge Timifs Resulting Corre.cte.d Field Strength
: Duty Cycle Limits
w1 5 i Correc;ion‘ Factor Restricted Restricted
Selection| (MHz)| Cycle (%) Fundamental | Spurious Fundamental | Spurious

5 dBuV/, dBuV/ Bt dBuV/ dBuV/, Sand

e | 77 o e B e [
GE® | 319.50 7.93% -22.01 75.90 55.90 34.00 95.90 75.90 74.00
2Gig® | 345.00 8.64% -21.27 77.25 57.25 54.00 97.25 7725 74.00
HW® | 345.00 8.64% -21.27 125 57.25 54.00 97.25 7725 74.00
DSC® | 433.92 8.50% -21.41 80.825 60.825 54.00 100.825 80.825 74.00

Tab2Ruty Cyelced i ©Odbrumamar e amldt i ng Li mits



35.2.1GE®P an el S-8l11OMdikba 0 n

The foll owi nBED2trKan snmei tttoe rt hoeep ® paael selectionlurs i tnhgi s hmo
transmitter uses ASK modul ati on. 63 bits are tr
123u except for one bitu®hi @hed afeosnach ttiiomme' permep ao
Thteransmitted packeket airmSperinb@fied mfbeemeapmay cyc
100méme period is therefore 7.93/100 = 7.93%

100 kHN=z

FigbrePack®t pGiEdP&anel Selection)

Calculating ¢yhel el ¢ owreeactdiuary factor as given in

20l og(7.-23/000B =
This transmitter therefore qua
ont

maxi mum duty cycle correcti
cal culfeotl d do wess:

T —
@ —
o -
—_—
o D
D n
m_—h
)
or =
o

El—f
D =
o @
(o]

™3
[+o )]

Fundament al 75.9dBuv/m+
Spuri ous: 55.9dBuv/m+

2 dBaY¥d®BuV/ m
2
Restricted Bad8BuVY m2

0
0 dBD¥d®BuV/ m
0 dBD¥@BwuV/ m



3.5.2.22GIG®P an e | S-81B8EIZ i 0n

The foll owi nBED2trKan snmei tttoe rt ho2pGEI®G@anei selectionlsn ntgh itsh em
the teansmest ASK mods | at @ omrand$di tted in each pa

i $35uS The r esupletri npgBchikdehtdSiTsh enet r ansmi tted packet
ino0®nmSeriod. The transmitter duty 8cyodlo®. Bder a

12:01:53 FEB 17, 2016

z,'

REF .8 dBa AT 10 dB

£.860 asec
il

ENTER 345.000 MMz SPAN @ Mz

SRES BN 300 kN2 SUBN 100 kH=x SSHP 20.0 msec

FigbrePacket WiHtmamwPélotSdI2¢5d tGi on)
Calculating the allowed duty cycle correction fe

201l od (1.1 .=27dB

This transmitter therefore qualifies for the max

maxi mum duty cycl ewedotiseODid®&8n f Ketsaoaf talhlgor adi at ¢
cal culfaotl d do wess:

Fundament al 77.25dBuvV/m+
Spuri ous: 57.25dBuV/m+

2 d B ¥ /d2B5u V/ m
2
Restricted B&NdIBuUVY m2

0
0 dBDXAMuUV/ m
0 dBD¥®IBuV/ m



3.5.2.3HW®P an el S-8l48ElZz i on

The foll owi nBEp2trKan snmi tttoe rt hatpV®manel selestionl s i i & h mo

the transmitter uses ASK modul ati on. 64 bits ar

i $35uS. The resulting Aono time per packet i s 8

in a 100mS period. The transmitter duty cycle c

FigdrePackat PWBedPg&mHeM Sel ecti on)

Calculating the allowed duty cycle correction fe
20l og(8.-B8/2D0B =

This transmitter therefore qualifies for the max

ma x i muym cdyuctl e correction factor allowed is 20dB.

calcul ated as foll ows:

Fundament al 77.25dBuVv/m+
Spurious: 57.25dBuVv/m+

2 d B ¥ /d2B5u V/ m
2
Restricted B&NdBuUVY m2

0
0 dBToXAMBuUuV/ m
0 dBD&OdoB U V/ m



b5.24Dsc®Panel Siedl 3e3cMBi 20 n

2

e foll owi nBED2trKaan snmi tttoe rt hep e® parelisaentiord s1i t di tsh enc
e transmitter Tuhsee sp aAcSkke tmobReugS amitsi g itghh Thi s i s f
t of data, each of which is 500uS | ong. A iz
OusS, and then |l ow for 250uS. Therefore, the &
8 100

. Gm&. transmitter duty cycle over a ms t i meé

Fig@rePacket WiEdtPmnkRllotSe(l®2XQG i on)

Calculating the allowed duty cycle correction fe

201 0g{ BO25. 4l B1

This transmitter therefore qualifies for the max
maxi mum duty cycle correction factor all owed i s
calcul ated as foll ows:

Fundament al :80.825dBuv/m+
Spurious: 60.825dBuV/m +

2 d B0 mSBUSV / m
2
Restricted B&WdBuUVHY m2

0
0 dB3W/ &BiV/ m
0 dBL¥O@®BuUV/ m



353. Measured Radiated Field Strength Data

Radi ated fundamental and spurious emissions were te
orthogonal pl anes with the receive antenna in both
8.3.1.2; that iesnnat hheeingehats uwaesmevnatr iaendd bet ween 1 and
degrees on a rotating turntable until the maxi mum e
antenna polarizations were Bmswds uAedesolrufirMMalearcd
and a resolutMidawvabandweddfbrofréquenciMdMidz grElae evi d da
bandwi dth was set to a value at |l east three times ¢
Al | spursisawsnsemn the applicable frequency range we|

The EUT was adapted to continuously transmit for te

Sections 3.5.3.1 through 3.5.3.3 provide a summary
319MHz 3WHEm Nnd 4MBz 8283pectively. Further measured rac
Exhibit 1.

3531Fi el d Str-8auMHbz Dat a
Top Antenna:

The fundamendtd@Bu\/imgnaRakBadd 9by
The highest s pufriihoauhsmosniigen alwiwdeds®.tphaes sed by

Si Aptenna:
The fundame@bdBu\/img,naagBadd by
The highest s pufriihoaunsmosniigen alwtwedsh tphaes sed by

3532Fi el d PDtan-&dadt MHz

Top Antenna:
The fundame@bB8ud/dimgnaplagBaetd by 1. 8

The highest spufriifotuhs hsairgmmoan i cwads® htihceh passed by 1

Si dptenna:
The fundamental signal dBat 96. 9dBuV/ m, passed b
The highest s pufriihoauhsmosniigen alwiwadsl.tphaes sed by

3533Fi el d Datré&Bgt MHz

Top Antenna:
The fundame@6dBu\/imgnadagBadd by

The highest sputrhiilbmudsmanigm,al whviddsB.tphessed by

Si Aptenna:
The fundame@9alVdBuyYhm)] dBassed by 1.1
The hspbhesbous stihgimad moraisc t hwili3dB. passed by



3.6.

FCC Part 15 A15.231(c)

36l. BandwbBdmmary

The all owed 20dB bandwi d2%%o0df tthlee t ¢ A mwumimerytot therdéowad g m @
vs measured 20dB bandwidthcrrier frequencies 19.5 MHz, 345 MHz and 433.92 MHz can be found é@ble
3.Secti o.nfshr3a BbYIL Br.bup @ ecratlicnugl ame antsa@adwdi dt h pl ots of
si gfnaarltlhr ee possible cdarhwee pe ofnsdidaiwmlieetntgsRackard Mode
Spectrum Analyzer.

Carrier | Allowed 20dB Bandwidth | Measured 20dB Bandwidth Margin

(MHz) MHz kHz MHz kHz MHz kHz

319.50 0.799 799 0.1508 150.8 -0.6482 | -648.2

345.00 0.8625 862.5 0.147 147.0 -0.7155 | -715.5

433.92 1.0848 1084.8 0.1418 141.8 -0.943 -943
Tab3tkl |l owed vs Measu$Semma2i0O0y B Bandwi dt h

36.1.1Bandwi dt h Meéasar®mdHZ s

F o rG Eapanel selection, the carrieris 319.5MHEhe al | owed bandwi dt |

20d8B

signal is 0.25% of the carrier frequency.
BW Limit = 0.0025 * 319.5 MHz
BW Limit = 0.799 MHz

Thenkdwi dt h of t hie$ 5nb.d&u | kaH zéMdbzrs hGg.eled M asur ement s
compliancendavwit it hheeuirements.

13042243 FEB 17, 2016
AT 10 dB

NKR & 150.8 kHz

-.62 4@ waRKeR
: NORNAL

NARKER
ANPTD

REF .0 dBa

NARKER &
150.8 kHz

SELECT
1234

MARKER 1
ON OFF

CENTER 319.5000 WNz

SPAN 300.9 kiz
SRES BN 30 kNz VBN 30 kM= OSNP 20.0 msec

Fig&reBandwi dth Plot (319.5 MHz)
36.12Bandwi dt h Meéeas4nr dirhant s
F o rH W® and 2GI® panel selections, the carrieris345MHzhe al | owed 20dB ban
transmitted signal is 0.25% of the carrier freq
BW Li mit = 0.0025 * 345 MHz
BW Li mit = 0.8625 MHz
The bamdwithteh modul &tHezd dsMiPnall Thkedd7measur ement
with the bandwidth requirements.



13244248 FEB 17

s 147.0 kN2

AT 10 dB -.24 d8 NARKER
: . : NORMAL

MARKER
ANPTD
SELECT
1234

D —
CENTER 345.0000 NNz SPAN 300.0 kiz
ORES BN 30 kMNz SVBN 39 kMNz OSNP 20.0 msec

Figu®eeBandwi dtMiHzPIl ot (345

36.1.1Bandwi dt h Méa33dremeMil s
F o rDS@® panel selectionthe carrieris 433.92MHZT he al |l owed 20dB bandwi d

signal is 0.25% of the carrier frequency.
BW Limit = 0.0025 * 433.92 MHz
BW Limit = 1.0848 MHz

The bandwi dth of 1&&kHazo dod|MBtze d sTihgensael mesasur e men
compl i ancdce nuiwtihdtthhe equirement s.

FiglteBandwi dt hMHZzZI)ot (433. 92

37. FCC Part 15 A15.207
Conducted line emissions are shown in Exhibit | and show compliance with the limits.



