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United States Department of Commerce
Mational Institute of Standards and Technology

NVIAD

Certificate of Accreditation to ISO/IEC 17025:1999

NVLAP LAB CODE: 207280

SIEMIC Laboratories
San Jose, CA

iz recognized by the Nahonal Volunfary Laborafory Accrediialion Pragram for confarmmance wilh crileria sed forlh i
MNIST Handbook 1502001 and & requirements of 1S0AEC 1702519588,
Accredifation iz granied for gpecific senaces, Nefed on the Scope of Accreditation, for
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FEDERAL COMMUNICATIONS COMMISSION

Laboratory Division
7435 Oakland Mills Foad
Columbia, M1 21046
Janwary 27, 2005
Registration Mumber: TE3147

EIEMIC Lakoratories

2206 Ringwood Avenue

San Jose, CA 95131

Attention: Leelie Bai

Ha: Mezzurement inlil:,r lncated at San Joee

31 & 10 meter site

Drate of Renewal: January 27, 2005
Dear Sir or Madam:

Your request for renewal of the registration of the subject measurement facility has been received. The information
submitted has been placed in your file and the registration has been renewed, The name of your organization will
remain on the list of facilities whese messurernent data will be accepied in conjunction with applications for
Certification under Parts 15 or 18 of the Commission's Rules. Please note that the file must be updated for any
changes made to the fwcility and the registration musi be renewed ar least every three years,

Measurement facilities that have indicated that they are available o the public w perform mexsurement services on a
fee basis may be found on the FOU website www foe.gov under E-Filing, OET Equipment Authorization Electronic
Filing, Test Firms,

yllis
[nfermation Technician
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I‘_I inchiety  irchariris

Aprl 18, X OUR FILE: 46405-45<1
Submission Ma: 1145091

Sioemic Inc.
2108 Ringwood Ave.,
San Jems, CA 95131

Diear S Madame:

The Bureau bas received your application for the Alternate Test Site and the £ling 13 satisfaciony to
Industry Camada

Plaase referepce to the fle mumber (4841-1 7 1o the body of all test reports comtaining
measiraments perfommsd on the site.

Fevewal of the filing &= reguired svery Iwo years.

I yon hevg ay questions, voo may contact the Bursan 22 the felsplozs mumbar balow or by g-medl 22
smﬁgﬂumgwm '*']nun Tefsouncs our Sle zemober above far all -:-:nr.r-isp-:n.-:'hm

Yours sizcamaly,

Fobert Coray

Marager Cemification
Cerrdication azd Expminssring Bazean
AT Cading Ave, Buoiklng 54

Citawe, Onlarss
EJH BRZ

Tel. Mo (S13) -390
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VEI

Castral Ceouncld for erderncs
Wy Ialoerranticen Techaclogy Eoupmest
IF MO B, 3--5, Azsbuse
brmto—Hu Tobya Jagan 106-0041
Tab+El -3~ 575-31 18
Feac+HI-5-8538-0157
Bt wveea vecLan s

Fabruary 12 . 2004

TO: SIEMIC, INC.

Membership NO: 2185

Wa confirmed your paymernt for annual membership fee and admisson fee. Thark
wid wery much for your remittang.

Please find enclosed WCC] documents. As admission fee and arnes mambarship fae
were confirmed, your campary registared ag VO] afficsl marbar.

Fram raw on, it is possibile far yous company 1o submit conformity werification report
ar/and application for regstration of measuremaent facilites.

Plaass find niecessary forms for wour submession fram VG web-site
W L OF P

"Witeen you submit conformity werification report, plesse subret to Ma, Yoke Inagaki /
inagakitwooiorjp and appbcation for registration af messuremant facilities, please
submit to Mr. Masaru Denda / dendad@®ecoLor p

Ther address. phorna and fax number are absolutlyy same as [ Please refer address
mificatad on top Aght-hand comer of this page

I you hawe any other guestions regarding membership, fesl iree 1o contact ma,
Thank wou wery mush.

Ba=t Regards,

Waako Hori {Ms.)
WO
horifworiorip

Enclosure

LTRSS EEEE TSR & (BT
Toe-o0dl AWEBERESI-1-F ST T T (0 PR T 1338751138 Fas- -85 0- 1051
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Certificate

Fhis is e certily than the
Clunlity Management System
af

SIEMIC ; Inc.

2106 Hingwoeod Avenoe
] San dose, California 95131 .54

bugs i ssthooeed to cary out Japan Speciiked Radio Equipnnend test by
arder and under supervision of BF Technologies Co., Tad. nccording o
Motifiention Mo 88 of Badie L.

An sascesmen of the laborsory was conducted seeording 1o che “Procedure and
Comfitions: for Appoimtmenss of 2.40H: Rand Lo poves dats commrmumications Sy=lom
thin Bheoicath and Wircless LAN w0 with efrence s 1SOVITEC 17025
by an RF Technologies Co, Ll audisor:

Aundit Report Mo, MR.FH[I'!R'.'

Karivaki Sarsshing -:dﬂ:n'n-iénl.ml |
o President
EF Techmodogles Ca, Lid, EF Technalosgies o Lid
Adat D lasued [Bake
September 27t 205 Chxtodeer Sth, D05

Fhis Cemiflcste is valid wmil September 26™ 2006 or next schedule audit,

Pow: 00y Rleginened Cenificoton Baody
RF Technodogies Co., Lid.
472, Mippa-che Kohols-kou, Yokohaness, Z25-0HE57, J|:|.|:u:.|1
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Al & 7] 3 =) A A
Certificate

i Desiorivted Testirgr Lolwwykory

AW ENa) = KROOIZ

R EE L s {tdd=gFrad

( Merme o Loy} (Freky CElvonon & Ceribonon Teofnoloage Ca, Lidl
-+ . : A o] HA ik olelz] S136-1
 Adedrese) L1 Aevi-ri, Rbgi-mp foerres, Kargna -1y Roreee!

2206 Ringwoond Avenue San Jose, TA, USA,

Agitel 9 H§ @ FaiTelecommunication Part)
(Ares & Cofegoryl 4 (Radio Communication Part)
o =} o W OEMI) ¢ WS x] A E G
A=A (EMS) @ w24 =4
2 7| ab = (Safety)
A ErE(SAR)

H 7L AR YA F) A Q) Bl e el T A A
sl=] HEFAZ|7|AQ7HEs A
This is fo oeriyy th
the above rmentiornsd eborofory s desigrnated
a5 the festirgy Mfwormtory n accomdorsce Wikl
the Regulations on Desigrafion off Testing: Lolosotory |
fow Frferrretion and Convmaradiontion  Eoudprnerd.

20053 (Yeor) THMonthl 5% (D

S N

INrector Creneral of Rodio Resecrofy T
Mingsiry of fnforrmatiorn ard Corrmmanioamtion
Republic of Kovea
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- i LENITED STATES DERPARTRIENT OF COPMERCE
e Blatisnad lnaticucss of Scanderds and Technalogy
Pt Gakhiwrahury Marysnd S0EE3

Agr| |7, 2008

Mr. Leskie Hai

SIEMED Lakbcswiories
2206 Rmpwood Avenun
San Jpse, CA 9513

Mdarr Mol B

| mm phefrsed i infiorm you thm your lnhomoory hos boen recognized by the Minesry of Dnfomsalions aml
Commremicaisom's Risdio Resasirch Lalserwiory (HHEL ) wsdsy the Asin Poazalic Eoonmic L copomixm
{APECY Mutual Recoenitton Arraneement iMEAL Yoor Tabormiory |s dos desigimied G wer as a
Condnrmity Assessment Hody (CAH ) umdsr Appendic B, Phase | Procedomes, of the AFEC Tael MEA
The partinem infarmmaien ahodl yous kboiaory™ e designaion is as T hcrnsa

AR Mame: STEME Labsrotunes

[Sertifcmion Mo TIELE

Senpe:

I= Covernge Snanilarts Date ol Becognition |
! Elecerno Mapnetic Interferesce HREL Milice Mo, TE0s-a3; Technical Aprll 15, 240
Eegumemenss for Electromagneis: Brderlenencs
Ansen MIEM-221, RRL Medcies Mo, 2005131
Conformily Avsessmeil Procediae far

14

| Elpzrre Mapnetic Suszepdibility I HEL Mpise Wa J005-1 30 Technicl April 18, ZIHH |

Regjuiremens for Elscirmmaenesic

Suag e ihilny

Anaey | -TIRN-EIIHO-4-T, 43, -4-& 4.4,

-1, -5, ~4-11L REL Tegtasa by, 2IHIS-152
Cinformity Assessment Frocedoe Far

| Elsctromagnetic Suscepiih|liny

#d

Weni miny setwnil et dlita o RRL o veridy ihail the egpaljurmiesd i be lmporied inso Kores sabisfies the
spplimble requiremmes. The designationg of your organizsieon @oll remadn in fivsee o ling ss i
e oreditmion for the designated scope ramains valid and comply will the destgnation mequirsmenis

The namiss ol all secogaired CA WG will be posaad oo e MIST websiie @ itpclis=ingovimm, [ yoo
have sy geescions plesse coninet Mr. Jogindsr (loe) DhEllon m (301) 9753521, 'We mgporeciaie yoor
comtiminad wrilerus] o ot enlertinboeml cinlmmily peseidiess s lhvilies
Sz geralyr,
-
" - ;-;E‘:.r_{'_,.._——_
A

| aapid F. Aldesmaan
Ciroup Leadur, Stundents © pordinatios unid Comiormity Group

ve Jogibwala il o NH
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- - UNITED STATES DEFARTMENT OF COMBAERCE
%\ P Blatmnal lnsoums of Scandards and Techaology
-.-"'|l Cavtsrsltiing, Masiasl 2PO0BAS

By 3. ZiMMa

br, Leslée Hai

SIEMIC Labaratomes
2 Rimgwosnd Averiue
Fam Jimee, A 93131

[ezr Y. Pai:

| -|||-.';|5.|_'|E| 15 imfiorm you st your loboratory hos been rEl.'L"gu:.mJ by the Chinese Tuipeis
Bapeau of Standands, Metrobogy, ad Inspection (BSRTE ander ibe Asib Pacilic Ecomomic
Copperaticn [ APECH Mutoal Recopgnition Arrmmpemens (MREA] Your labosibary is o
designuted o ucl & o Confommity Assesamenl Bogly (CAB) uodler Appeodix B, Flhase 1
Procschures, of the APEC Tel MEA. You moy submiit 1et dats to BESMI to verify that the
cxquipiment 1o be impored inse Chinese Taiped solssfies the applisable reguirements. The
desipracion of your erganizaibon will remain in force as lony =5 s sccreditstion {or the
desipnated scope reemaing valld snd camply with the designsibon requirenents. The pertines
desipnation mEorrmotion 6 a3 todlows

- BSWI number SLI-IN-E-D1AGR PAust be applied oo the rest repores)
- LS |Eentificotion MNa! LISl
- Bpope ol Designnismnm CMNES 15450

Aunhorizol signatory M. Leslie Hal

Tz normaes o 81l recopmizmnd CABs will be posted on the BIST websibe al Bitpofiis mal gosimn
I v have any questions, phesse comteel Me Dhd bom s 30 1-975-552], We apprecinle volsr
codinued interest in o imermational condommidy masessmen pclvites
Sinuerely,
_.-"- 'll._i——l"':- @1‘5—1—-_,—
.-lf{--ﬂ-n-v-q"" =

P . Al derrminn
Cirogipr Leuder, Stapdnrds Coardanution nnd Coaloemiry Groap

Gxit Jopimidar Tahilkin

NIST
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o "'-..,.‘
o
5 = s UPATED STATES DERLAATMENT OF COMMERLTE
& = Matiaisal Institine ol Stendards and Teohnokogy
"'-\,w!__,-l"r Gartrsruainirg, Muryand ECE3IS

Ansgust B 20Kl

MEr. Leslie Fux

SIEMIC Labormtores
2306 Ringwoes] Avenae
San Bosc. OCA 95151

Dear Mr. B

| am pleased eo anforme you thol STEMILT L aborgoenes has heen recapnized by the Chinese
laipel’s Mutions] Communicstions Commistim (#0000 wnder the Asia Maciflc Ecosomic
Cooperatbon for Telscommuniepiorsand Information, Ssual Recopnition Asmungenst (AFEL
Tl MEAST, Your laborsiory s pow desigrsted o oet as 0 Conformbty Assessment Body (CAS)
mmder Appendix B, Fhase | Procedures, of the APEC Tel MEA

Wi iy submeit tess datn o 300 10 verd (Y that e egud peneig o be joporied imte Chinese
laipet anmeefies their applicable requiremenis using the fellvwdng guklelines

- Wour laberasors s pesigned G-dign L5, klentification muonber i DSO1GE . Y ou should
rederenee (his pumber i your soirespondencs.
The seope of designatbon |5 linised o0 LPSHE, Your designation will remaindn focce m
inog os your soced itabon memadng villd for tee seepe of designation

1T wora hove amy guestioms pleese contogl M. Joegicelar [Haillen o emall ol dhillap@Esnist.goy or
via Tl @y 301-975-54 14 The nmmes of oll recopraxed babommtories will b posied an the SIS
weheing il hopViaaisi govimes.  We appreciole yoer contiommed inSerest o oar imernnkisad
conforminy assesamenl arivities

Sincerely.

e T

Dovid F, Alddermun
Clroup Lenides Stnndarcds Coordimmsnn and Confoomity Chrougn

i Togindar Dehdilan

NIST
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foa
S
{(fﬂ‘\\ Laboratorio Valentin V. Rivero

CAarRIETI

= Mamon D F @ tH de oclubre op 3006

LESLIE BAl

DRECTOR OF CERTIFICATION
SIEMIC LABORATDRIES, INC.
ACCESSMG GLORAL MARKETS
FREBENTE

En conesisain 4w egorito o fecha 5 o sapleenbing gl @' &= cume. = comesss
e ethamos muy  INEREEOCeE  gn &) wilEncan oe fimmar  un ABouaico g
R=corocimenia Mulun, pam o coad adjumn & eshe Sl seonyara & ACUnms en
Homa noies y SEpa™ol prefennco de o cusles b= picc see reesado ¥
EJFEHI:":I pama gue - 3 esa o acusrdo gader fBrmmda para maEelann gon =S
B o viscies Flew conas o 50 wisio bueno y aci podar eperer f ik aopendo

1 & oo

ApmywRLha B 8SSHID pElG Mencionane que Nuesbn NEmMediEnn QesiEn GEE 8
EMpress lesbed O MEsioo. 5 A de GV ampress quie e csaborsass dufsyis mucha
bermipo com nesalnes & o eleciorsds o lo evakaocion de i corformidad § gL CuaiTia
oo mmplin experencia en @ gestonia de la cersficas 40 o pumplreenhs oon Mormes
DNtiEas Moxicanae 08 prosdushs &n Adaps

Fla ORsmaa0 o usisd Eneaahioks on oordidl sslude y espensnda soa comentanos al
Acuerdo qQue Nnos oouna

& | B NS R T lll',

podel Laboratorio de
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OFT,A, l Your Fal S g D216V fmlephone WS - (BETD E':‘h“ﬁ.tﬂl:l
B | O Ret Sma = FaxMo Wi ; D520 2E3E SO0

BMERS E-mal RSl 200 July 2005

bedr. Leslie Bai

Direcior of Cemification,
SIEMIC Labormicrics
Z204 Ringroces] Avenue
Ban Jose, Califomrmia 05131
LISA

Dieaar bAr. Bad,
Application of Recognised Testing Ageney (RT A)

Refering your submission of 38 Fune 200 i relation to the application of
RETA, | am plessed w mform wou thet OFTA bas appoimied SIEMIC Labormiosmes
(SIEMIC) a2 a Recognised Testing Agency (RTA) :

Please note thael, under the Hong Kong Telecommumications Egaipment
Evaluation amd Cestification (HETEC) Scheme, SIEMIC is authorized o comdee
evialustion tests on  eelecomimuni caiioms cquipment  agens e Tollowing HETA
specifications

i -
1001, 1002, 1004, |0, 1007, 1008
1010, 1005, 1016
1022, 10, D027, 1020
1030, 1031, 1032, 1033, 1034, 1035, 1009
1041, 1042, 1043, 1045, 147, 1048
2]

Wou are requestied 1o refer to and comply with the code of practics and
pedelines for RTA o8 gives in the Infomsaticn Mots CFTA 1411 "Eacopniss] Testing
Agency (RTA) for Conducting Evalisanes Test of Telecommunications Equipment™,
which carn b dhrwnhoaded from OFTA's hamepagy at

b oy, o i, poy i beefinformation-notes himl,

I wou Bavve any quories, phesse do not hesilate to conlact me.

Yioars sincerely,

(K K Sin}

for DHrector-Conesal
of Telsoammunsoatiogs

Office af the Telecoemmunicatsans Authority himpoisswey. ofta.gow.h&
2F W Cheng Hawsa 313 Owean's Rkl East Wan Chal Hang Kong

BH WA N .

SENTREFIN 212 SEEEE M 20 IR
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The purpose of this test programme was to demonstrate compliance of the WattStopper, Inc. Miro Key Fab,
against the current Stipulated Standards. The Miro Key Fob have demonstrated compliance with the FCC
15.247 2007.

| EUT Information

EL,JT , The EUT is a battery powered, Top Dog™ enabled remote device, which allows the user
Description to recall and record scenes in a Miro wireless network .
CHARACTERISTICS OF DEVICE
Operating Temp. Range : 10  t0 40 [32 t0104 F]
Battery : Lithium 3V coin cell CR2430 with a 290mAh capacity
Frequency: 904.861 MHz, 910.851 MHz, 918.845 MHz, 922.503 MHz, and 924.873
MHz
Weight:: 20 ¢
Model No . MKFOB
Serial No . NA
Input Power  : 3.0Vdc
Classification . . ,
Per Stipulated Digital transmission System / device

Test Standard
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Purpose

Compliance testing of Miro Key Fob with stipulated standard

Applicant / Client

WattStopper, Inc

Manufacturer

WattStopper, Inc
2800 De La Cruz Blvd,
Santa Clara, CA 95050

Laboratory performing the tests

SIEMIC Laboratories

Test report reference number

SL07062902-WAT-005

Date EUT received

11 July, 2007

Standard applied

FCC 15.247 2007

Dates of test (from - to)

11 July 2007 - 16 July 2007

No of Units:

N/A

Equipment Category:

DTS

Trade Name: WattStopper, Inc.
Model : MKFOB
RF Operating Frequency (ies) 904.861 MHz, 910.851 MHz, 918.845 MHz, 922.503 MHz, and

924.873 MHz
Number of Channels : 5
Modulation : FH & DSS
FCCID: Q4BTDKFOB
ICID: N/A
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The product was tested in accordance with the following specifications.
All Testing has been performed according to below product classification:

Digital transmission System / device

Test Results Summar

Emissions
Test Standard Description Pass / Fail
CFR 47 FCC 15.247 2007

15.203 Antenna Requirement Pass
15.205 Restricted Band of Operation Pass
15.207(a) Conducted Emissions Voltage *N/A
15.247(a)(1) Channel Separation Pass
15.247(a) Occupied Bandwidth Pass
15.247(a)(1) Number of Hopping Channels N/A
15.247(a)(1) Time of Occupancy Pass
15.247(b) Output Power Pass
15.247(c) Antenna Gain > 6 dBi N/A
15.247(d) Conducted Spurious Emissions Pass
15.209; 15.247(d) Radiated Spurious Emissions Pass
15.247(e) Power Spectral Density Pass
15.247(f) Hybrid System Requirement Pass
15.247(g) Hopping Capability Pass
15.247(h) Hopping Coordination Requirement Pass
15.247(i) Maximum Permissible Exposure Pass
ANSI C63.4: 2003 / RSS-Gen Issue 2: 2007

* EUT is battery operated.
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Test Result

N/A
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5.1 Occupied Bandwidth

1. Conducted Measurement
EUT was set for low , mid, high channel with modulated mode and highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2. Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : July 16 2007
Tested By : Benjamin Jing

Standard Requirement :

Per FCC rule 815.247(a)(1), the 20 dB bandwidth were measured by conducted method using a
spectrum analyzer for the low, mid, and high channels. 20 dB bandwidth limit : < 500 KHz.

Test Result:
Channel .
Channel frequency Channe(lkai?dmdth
(MHz)
Low 904.78 116
Mid 918.88 115
Hi 924.88 119
Refer to the attached plots.
ATTEN 2@8dB HMKR -.58dB
/f\
A M
.WMJHVWM ity
I i i

CENTER 984.8618MHzZ SPAN 508.8kHz
*RBH 18kHzZ uBH 18kHzZ HSHP 188rs

Low Channel.
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ATTEN zZede ZTHKR -.17dB
RL 5.8dBr 1848 115.8kHz

R

fn

RN N

CENTER 918.8458MHz SPAN 588.8kHz
*RBW 18kHz UBM 18kHz =*SHP 188rs

Mid Channel

ATTEN 2adB <“MKR —1.17dB
RL 5.8dBr 18dB/” 119.2kHz
I, MM\ \n o b |
W t AT A NFI”IW
WANﬂIII'JW JI'\I { ‘N'MI' |
CENTER 924.8730MHz SPAN 090.8kHz
HREBM 18kHz UBM 18kHz HSHP 188ms

High Channel
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5.2 Carrier Frequency Separation

1. Conducted Measurement
EUT was set for hopping mode with highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2. Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : July 16 2007
Tested By : Benjamin Jing

Standard Requirement :

Per 15.247(a), carrier frequencies will be separated by a minimum of 25 KHz or the 20 dB
bandwidth of the hopping channel, whichever is greater..

Test Result :

Carrier Frequency Separation : 2.34 MHz

ATTEHN 2ede ZTHKR ade
RL 18.8dBr 18dB~ 2.34MHz

TR Il JA\TAY
I ! m{q/ i

START 982.88MH= STOP 928.88MH=
=REH 1.8MH= VBH 1.8MH= =SHP 188ns
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5.3 Number of Hopping Channels

1. Conducted Measurement
EUT was set for hopping mode with highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2. Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : July 16 2007
Tested By : Benjamin Jing

Standard Requirement :  Per 15.247(a)(1)

Test Result :

Number of Hopping Channels : 5

ATTEN 28dB ZMKR ade
RL 18.8dBr 18dB.~ 2.34MH=

1
i

START 982.88MH= STOP 928.88MH=z
*RBW 1.8MHz VBH 1.8MHz *SHP 188ns
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5.4 Time of Occupancy

1. Conducted Measurement
EUT was set for hopping mode with highest RF output power.
The spectrum analyzer was connected to the antenna terminal.
The span set to o Hz.

2. Environmental Conditions Temperature

Relative Humidity
Atmospheric Pressure
Test Date : July 16 2007

Tested By : Benjamin Jing
Standard Requirement :

23°C
50%
1019mbar

Per FCC rule 815.247(f), time of occupancy shall not be greater than 0.4 second within a period

of 0.4 second multiplied by the number of hopping channels.

For this EUT the period is : 0.4 second X number 5 = 2 seconds

Test Result:

Time of occupancy per cycle =8.33 ms
Number of cycles within 2 seconds = 6

Time of occupancy = 8.33mS X 6 = 49.98 ms <

ATTEN £ HKR

8.333ns

2edB A7de

RL 18.8dBH 18dB~

0.4 seconds

CENTER
*REM

918.8450@8MHz

188kHz UBH 18@8kHz

ATTEN 208dB

RL 18.8dBr 18dB/

|
mh” Mt
AL

PAN =
*SHP

L]
SUPLLADOREAR LW
Il |

I Al )
il VAR

*REM 188kHz

)i

188kHz

2.8@ses

Ll

c



Serial# SL07062902-WAT-005

AVE y Tite:  EMC Test Report of Miro Key Fob Issue Date 16 July 2007
\ To FCC 15.247 2007 Page 26 of 46
' 8 www.siemic.com

55 Peak RF Qutput Pwoer

1. Conducted Measurement
EUT was set for hopping mode with highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2. Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : July 16 2007
Tested By : Benjamin Jing

Standard Requirement :
Per FCC rule 815.247(b).

Test Result:
Channel Peak Peak
Channel Frequency Power Power
(MHz) (dBm) (milliWatt)

Low 904.86 2.00 1.58
Mid 918.85 2.17 1.65
High 924.87 1.17 1.31

ATTEN 28dB MKR 2.88dBr

RL 5.8dBn 1ade~ 984.69MHz

/__,_H_ﬂ__._,___%“

CENTER 984.86MHHz SPAN 18.88MH=z
*RBH 2.8MHz UBW 3.8MH=z SHP 58.8rs

Low Channel
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ATTEN 2edB MKR 217dBrm
RL S.8dBn 1ede. 918.80MHz

CENTER 918.85MHz SPAN 18.88MHz
*RBMW 2.8MH=x UBM 3.8MH= SHP 58.8rns

Mid Channel

ATTEN 28dB HKR 1.17dBr
RL 5.8dBr 18dB~ 924.87MH=z

]

CENTER 924.87MHz SPAN 18.88HMH=
*RBH 2.8MHz UBW 3.8MH=z SHP 58.8rs

High Channel
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5.6 Peak Power Spectral

1. Conducted Measurement
EUT was set for low , mid, high channel with modulated mode and highest RF output power.
The spectrum anlyzer was connected to the antenna terminal. RBW = VBW = 3 KHz

2. Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : July 16 2007
Tested By : Benjamin Jing
Standard Requirement :

Per FCC rule 815.247(e), the power spectral density shall not be greater than 8 dBm in any 3 KHz
band.

Test Result:
Channel Channel PPSD Limit
Frequency (MHz) | (dBm/3 kHz) | (dBm/3 kHz)
Low 904.78 1.0 8
Mid 918.88 -3.5 8
Hi 924.88 0.0 8
NI
WL Y
W/ \\Wf\ Faul A
B L Wi \A

Low Channel
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ATTEM 2@8de MKR —3.58dBn
RL 3.8dBn 18dB/ 918.8588MHz

A A VORI

\N S [N LA
CENTER 918.8458MHz SPAN 38@.8kHz
*RBH 3.8KkHz UBH 3.8kHz HSUP 188sec

Mid Channel

ATTEN 28dB MKR BdBr
RL 5.8dBr 18dE~ 924.85498MHz

W
ry MM \UK‘JV“ TaS o Jm'jf*lv\ \‘")‘FUJW
Pt

CENTER 924.87 38MHz SPAN 388.8kHz
*REW 3.8kHz VBH 3.8kHz *5HP 188sec

High Channel
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5.7 Spurious Emissions at Antenna Terminals

1. Conducted Measurement
EUT was set for hopping mode with highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2. Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : July 16 2007
Tested By : Benjamin Jing

Standard Requirement: FCC rule §15.247(d) .

Test Result:

Channel Frequency

Channel (MH2) Pass/Fail
Low 904.86 Pass
Mid 918.85 Pass

Hi 924.87 Pass
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ATTEN 28dB HKR —55.88dBm
RL 3.8dBm 18dB/ 473.8MHz

syl sl o ok ,...J\. ) M...me AA A gbw b dage

Pt

START 38.8MHz STOP 1.8888GH=
*RBH 188kHz VBEH 188kHz *5HP 18.8s5ec

Low Channel (0.3 - 1GHz)

ATTEN 28dB HMKR —36.83dBr
RL 5.8dEr 18dB~ 1.795GHz
bt inde=l Al oy " o R e
START 1.888GHz STOP 18.888CH=z
=*RBEMW 188kH=z VEH 188kH=z *SHP 188zec

Low Channel (1-10GHz)
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ATTEN 28dB HKR —33.67dBn
RL 3.8dBr 18dE/ 673.1MHz

ks
K ,“J e bt b s .uJIlhi |AﬁLMJMJL u\n“ll.lh LJ&M&

START 30.8MHz STOP 1.8888CHz
*RBW 188kHz VBH 188kHz *SHP 18.8sec

Mid Channel (0.3-1GHz)

ATTEN 28dB MKR -36.58dBr1
RL  5.@dBr 188/ 1.825CHz
bl W ‘Lm v T WS e
Za
START 1.8BBCHZ sToOP 18.88BCHZ
*REM 188kHz vBH 18@kHz *SHP 18@sec

Mid Channel (1-10GHz)
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ATTEH 28dB HKR —49.17dBrn
RL 5.8dBnr 1ade” 675.1MH=z

" .nJIL PP ] nodll_nn " JL P L\_.-\.‘ hhﬂw P (Y TS *m
e bt ottt T ooty " e

START 38.8MH=z STOP 1.8888@GH=
*REW 188kH=z UVEBH 188kHz *SHP 18.8sec

High Channel (0.3-1GHz)

ATTEN 2ade MKR -37.83dBm
RL 5.@dBn 10dB/ 1.816GHz
s sk, m,“m,_ | sl L Pt M sttt bt
et
START 1.888GCH=z STOP 18.888GHz
*RBW 18@1Hz VEH 1881H= ®SUP 18@sec

High Channel (1-10GHz)



. SIEMIC, INC.

Arorseing glotal markets
Serial# SL07062902-WAT-005

"Title: ~ EMC Test Report of Miro Key Fob Issue Date 16 July 2007
To FCC 15.247 2007 Page 34 of 46
www.siemic.com

5.8 Radiated Spurious Emission

1. Radiated emissions below 1 GHz were measured according to ANSI C63.4. For radiated emissions above 1
GHz, equipment was setup in a semi-anechoic chamber, average measurement was taken with a 10Hz
video bandwidth. Peak measurement was taken with 1 MHz BW. The EUT was tested at low, mid and
high channel with the highest output power and worse case protocol . Note that while single channel mode
is set, the side skirts of the fundamental is the same emissions

2. All possible modes of operation were investigated. The worst case emissions measured, using the
correct CISPR detectors, are reported. All other emissions were relatively insignificant.

The EUT was tested at three orthogonal plans.

3. A "-ve" margin indicates a PASS as it refers to the margin present below the limit line at the
particular frequency.
4, Radiated Emissions Measurement Uncertainty

All test measurements carried out are traceable to national standards. The uncertainty of the
measurement at a confidence level of approximately 95% (in the case where distributions are
normal), with a coverage factor of 2, in the range 30MHz — 1GHz (QP only @ 3m & 10m) is
+5.6dB/-4.5dB (for EUTs < 0.5m X 0.5m X 0.5m). In range of 1-40Ghz is +3.6dB

5. Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test date : July 16 2007
Tested By : Benjamin Jing

Standard requirement : FCC rule §15.247(d),

Test Result for Radiated Spurious Emissions < 1 GHz
Sample Calculation: Corrected Amplitude = Raw Amplitude(dBupV/m) + ACF(dB) + Cable Loss(dB)

Plot : Vertical Polarization Horizontal Polarization

Radiated Emissions Peak E-Field 30MHz to 1 GHz
T T

110

100

90

Amplitude (dBuV/m)

Frequency (MHz)
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" Antenna Antenna Ra_w CBL C"'Te“ed .
Frequency | Azimuth Measure Polarity Height Amplitude ACF loss Amplitude @ Limit @3m Delta
@ 3m 3m
(MHz) (degrees) | (Avg/QP/PK) (H/V) (m) (dBuV/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
100.52 210 Pk Vv 1.2 21.1 9.7 0.9 31.7 43.5 -11.8
Note: Emission collected is the worse case using Restricted Band Limit.
Test Result for Radiated Spurious Emissions > 1 GHz
Sample Calculation:
EUT Field Strength = Raw Amplitude(dBuVv/m) — Amplifier Gain(dB) + Antenna Factor(dB) + Cable
Loss(dB) + Filter Attenuation(dB, if used)
Fundamental = 0.904861 GHz ( Low Channel)
EUT
Raw Final
Frequency] Azimuth | Antenna | Height Amp. Pre Ant.Corr. | Cable | Dist.Corr. Field Limit Delta Detector
Polarity Amp. Factor Loss Factor Strength @ 3m
(GHz) (Degrees) (H/V) (m) (dBuVv) (dB) (dB) (dB) (dB) (dBuVv/m) | (dBuV/m) | (dBuV/m) | (pk/avg)
1.8097 180 H 1.2 71.2 32.02 28.30 2.01 9.54 59.96 74 -14.04 pk
1.8097 180 H 1.2 49.6 32.02 28.30 2.01 9.54 38.36 54 -15.64 avg
2.7145 60 H 1.1 74.1 32.19 31.13 2.51 9.54 66.01 74 -7.99 pk
2.7145 60 H 1.1 52.5 32.19 31.13 2.51 9.54 44.41 54 -9.59 avg
3.6193 40 H 1.3 55.8 32.37 33.02 2.99 9.54 49.90 74 -24.10 pk
3.6193 40 H 1.3 34.2 32.37 33.02 2.99 9.54 28.30 54 -25.70 avg
4.5248 90 H 1.1 51.9 32.49 33.42 3.32 9.54 46.60 74 -27.40 pk
4.5248 90 H 1.1 30.3 32.49 33.42 3.32 9.54 25.00 54 -29.00 avg
1.8097 280 Vv 1.3 67.1 32.02 27.94 2.01 9.54 55.49 74 -18.51 pk
1.8097 280 Vv 1.3 45.5 32.02 27.94 2.01 9.54 33.89 54 -20.11 avg
2.7145 330 Vv 1.1 66.3 32.19 30.92 251 9.54 58.01 74 -15.99 pk
2.7145 330 Vv 1.1 44.7 32.19 30.92 251 9.54 36.41 54 -17.59 avg
3.6193 0 Vv 1.2 58.4 32.37 32.65 2.99 9.54 52.13 74 -21.87 pk
3.6193 0 Vv 1.2 36.8 32.37 32.65 2.99 9.54 30.53 54 -23.47 avg
4.5248 210 Vv 1.1 49.8 32.49 33.42 3.32 9.54 44.51 74 -29.49 pk
4.5248 210 \ 1.1 28.2 32.49 33.42 3.32 9.54 22.91 54 -31.09 avg
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Fundamental = 0.918845 GHz ( Mid Channel)

EUT
Raw Final
Freq. Azimuth | Antenna | Height Amp. Pre Ant.Corr. Cable Dist.Corr. Field Limit Delta Detector
Polarity @ 1m Amp. Factor Loss Factor Strength @ 3m
(GHz) (Degrees) (H/V) (m) (dBuV) (dB) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m) | (pk/avg)
1.8377 320 H 1.2 72.3 32.02 28.45 2.03 9.54 61.22 74 -12.78 pk
1.8377 320 H 1.2 50.7 32.02 28.45 2.03 9.54 39.62 54 -14.38 avg
2.7565 0 H 1.1 735 32.21 31.31 2.54 9.54 65.60 74 -8.40 pk
2.7565 0 H 1.1 51.9 32.21 31.31 2.54 9.54 44.00 54 -10.00 avg
3.6754 60 H 1.3 54.4 32.37 33.14 3.02 9.54 48.65 74 -25.35 pk
3.6754 60 H 1.3 32.8 32.37 33.14 3.02 9.54 27.05 54 -26.95 avg
4.5946 80 H 1.1 55.9 32.51 33.50 3.35 9.54 50.71 74 -23.29 pk
4.5946 80 H 1.1 34.3 32.51 33.50 3.35 9.54 29.11 54 -24.89 avg
1.8377 210 \Y 1.3 69.6 32.02 28.06 2.03 9.54 58.13 74 -15.87 pk
1.8377 210 \ 1.3 47.7 32.02 28.06 2.03 9.54 36.23 54 -17.77 avg
2.7565 45 \ 1.1 65.4 32.21 31.15 2.54 9.54 57.33 74 -16.67 pk
2.7565 45 \Y 1.1 43.8 32.21 31.15 2.54 9.54 35.73 54 -18.27 avg
3.6754 180 \Y 1.2 57.5 32.37 32.80 3.02 9.54 51.41 74 -22.59 pk
3.6754 180 \Y 1.2 35.9 32.37 32.80 3.02 9.54 29.81 54 -24.19 avg
4.5946 90 \Y 1.1 55.8 32.51 33.51 3.35 9.54 50.61 74 -23.39 pk
4.5946 90 \Y 1.1 34.2 32.51 33.51 3.35 9.54 29.01 54 -24.99 avg
Fundamental = 0.924873 GHz ( High Channel)
EUT
Raw Final
Freq. Azimuth | Antenna | Height Amp. Pre Ant.Corr. Cable Dist.Corr. Field Limit Delta Detector
Polarity @ 1m Amp. Factor Loss Factor Strength @ 3m
(GHz) (Degrees) (H/V) (m) (dBuV) (dB) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m) | (pk/avg)
1.8497 320 H 1.2 73.9 32.02 28.51 2.03 9.54 62.88 74 -11.12 pk
1.8497 320 H 1.2 52.3 32.02 28.51 2.03 9.54 41.28 54 -12.72 avg
2.7745 0 H 1.1 71.2 32.23 31.39 2.55 9.54 63.37 74 -10.63 pk
2.7745 0 H 1.1 49.6 32.23 31.39 2.55 9.54 41.77 54 -12.23 avg
3.6996 60 H 1.3 54.4 32.37 33.20 3.03 9.54 48.72 74 -25.28 pk
3.6996 60 H 1.3 32.8 32.37 33.20 3.03 9.54 27.12 54 -26.88 avg
4.6244 110 H 1.1 60.1 32.51 33.55 3.36 9.54 54.96 74 -19.04 pk
4.6244 110 H 1.1 38.5 32.51 33.55 3.36 9.54 33.36 54 -20.64 avg
1.8497 230 \Y 1.3 69.5 32.02 28.11 2.03 9.54 58.08 74 -15.92 pk
1.8497 230 \Y 1.3 47.9 32.02 28.11 2.03 9.54 36.48 54 -17.52 avg
2.7745 45 Vv 1.1 67.6 32.23 31.24 2.55 9.54 59.63 74 -14.37 pk
2.7745 45 Vv 1.1 46 32.23 31.24 2.55 9.54 38.03 54 -15.97 avg
3.6996 80 \ 1.2 58 32.37 32.87 3.03 9.54 51.99 74 -22.01 pk
3.6996 80 \ 1.2 36.4 32.37 32.87 3.03 9.54 30.39 54 -23.61 avg
4.6244 160 \Y 1.1 59.8 32.51 33.56 3.36 9.54 54.67 74 -19.33 pk
4.6244 160 \Y 1.1 38.2 32.51 33.56 3.36 9.54 33.07 54 -20.93 avg
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5.9 Antenna Requirement

Requirement(s): 47 CFR §15.203

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device.

Antenna requirement must meet at least one of the following:
a) Antenna must be permanently attached to the device.
b) Antenna must use a unique type of connector to attach to the device.

c) Device must be professionally installed. Installer shall be responsible for ensuring that
the correct antenna is employed with the device.

This EUT antenna is attached permanently to the device which meets the requirement.
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Annex A.i. TEST INSTRUMENTATION & GENERAL PROCEDURES
Instrument Manufacturer Model CAL Due Date

Spectrum Analyzer HP 8568B 04/26/2008
Quasi-Peak Adapter HP 85650A 04/26/2008
RF Pre-Selector HP 85685A 04/26/2008
Spectrum Analyzer HP 8564E 12/29/2007
Power Meter HP 437B 04/26/2008
Power Sensor HP 8485A 04/26/2008
Bilog Antenna Sunol Sciences, Inc. JB1 09/11/2007
Horn Antenna Emco 3115 08/17/2007

Horn Antenna Emco 3115 See Note
Signal Generator Wiltron 68169B 04/26/2008
Chamber Lingren 3m 08/21/2007
Pre-Amplifier HP 8449 05/01/2008

Variac KRM AEEC-2090 See Note
Environment TestEquity 1007H 10/27/2007

Chamber
DMM Fluke 51l See Note
900 MHz Notch AWID N/A See Note
Filter
4GHz;||igh Pass LORCH Microwave 4HPD-X4000-3R See Note
ilter
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| Annex A.ii RADIATED EMISSIONS TEST DESCRIPTION

EUT Characterisation

EUT characterisation, over the frequency range from 30MHz to 10t Harmonic , was done in order to minimise radiated emissions testing
time while still maintaining high confidence in the test results.

The EUT was placed in the chamber, at a height of about 0.8m on a turntable. Its radiated emissions frequency profile was observed,
using a spectrum analyzer /receiver with the appropriate broadband antenna placed 3m away from the EUT. Radiated emissions from
the EUT were maximised by rotating the turntable manually, changing the antenna polarisation and manipulating the EUT cables while
observing the frequency profile on the spectrum analyzer / receiver. Frequency points at which maximum emissions occurred, clock
frequencies and operating frequencies were then noted for the formal radiated emissions test at the Open Area Test Site (OATS).

Test Set-up

1. The EUT and supporting equipment were set up in accordance with the requirements of the standard on top of a 1.5m X 1.0m
X 0.8m high, non-metallic table.

2. The filtered power supply for the EUT and supporting equipment were tapped from the appropriate power sockets located on
the turntable.

3. The relevant broadband antenna was set at the required test distance away from the EUT and supporting equipment
boundary.

Ant. Tower 1-4m

v

Variable
3m
EUT& e g /
Support Units
-4)—[ ]

Turn Table
e

soem omem
L

Ground Plane

Test Receiver
\ |
[ |




Serial# SL07062902-WAT-005
Issue Date 16 July 2007

" itle: EMC Test Report of Miro Key Fob
To FCC 15.247 2007 Page 40 of 46
www.siemic.com

Test Method

The following procedure was performed to determine the maximum emission axis of EUT:

1. With the receiving antenna is H polarization, rotate the EUT in turns with three orthogonal axes to determine the axis of maximum
emission.

2. With the receiving antenna is V polarization, rotate the EUT in turns with three orthogonal axes to determine the axis of maximum
emission.

3. Compare the results derived from above two steps. So, the axis of maximum emission from EUT was determined and the
configuration was used to perform the final measurement.

Final Radiated Emission Measurement
1. Setup the configuration according to figure 1. Turn on EUT and make sure that it is in normal function.

2. For emission frequencies measured below 1 GHz, a pre-scan is performed in a shielded chamber to determine the accurate
frequencies of higher emissions will be checked on a open test site. As the same purpose, for emission frequencies measured above
1 GHz, a pre-scan also be performed with a 1 meter measuring distance before final test.

3. For emission frequencies measured below and above 1 GHz, set the spectrum analyzer on a 100 kHz and 1 MHz resolution
bandwidth respectively for each frequency measured in step 2.

4. The search antenna is to be raised and lowered over a range from 1 to 4 meters in horizontally polarized orientation. Position the
highness when the highest value is indicated on spectrum analyzer, then change the orientation of EUT on test table over a range

from0 to 360 with a speed as slow as possible, and keep the azimuth that highest emission is indicated on the spectrum
analyzer. Vary the antenna position again and record the highest value as a final reading.

5. Repeat step 4 until all frequencies need to be measured were complete.

6. Repeat step 5 with search antenna in vertical polarized orientations.

During the radiated emission test, the Spectrum Analyzer was set with the following configurations:

Frequency Band (MHz) Function Resolution bandwidth Video Bandwidth
30 to 1000 Peak 100 kHz 100 kHz
Peak 1 MHz 1 MHz
Above 1000 Average 1 MHz 10 Hz

Sample Calculation Example

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain (if any) from the
measured reading. For the limit is employed average value, therefore the peak value can be transferred to average value by
subtracting the duty factor. The basic equation with a sample calculation is as follows:

Peak = Reading + Corrected Factor
where
Corr. Factor = Antenna Factor + Cable Factor - Amplifier Gain (if any)
And the average value is

Average = Peak Value + Duty Factor
Note :
If the measured frequencies are fall in the restricted frequency band, the limit employed must be quasi peak value when frequencies
are below or equal to 1 GHz. And the measuring instrument is set to quasi peak detector function.
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Please see the attachment.
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EUT TEST CONDITIONS

| Annex C.i. SUPPORTING EQUIPMENT DESCRIPTION |

The following is a description of supporting equipment and details of cables used with the EUT.

Equipment Description . Cable Description
(Including Brand Name) bioIEl & e [l 9E0 (List Length, Type & Purpose)
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Block Configuration Diagram for Conducted Emission

N/A

Block Configuration Diagram for Radiated Emission

120V @ 60Hz,
LISN 2, 110V Power Input
60Hz
LISN 1
\ 4
EUT
A
<«—Wooden table, 80cm above
ground plane
3 Meter
v

Receiving Antenna
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| Annex C.ii. EUT OPERATING CONDITIONS

The following is the description of how the EUT is exercised during testing.

Test Description Of Operation

Emissions EUT is configured for worst case.
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| Annex C.iii. Duty Cycle For Average Correction Factor.

CALCULATION OF DUTY FACTOR
The duty factor is calculated with following formula :

Duty factor = 20 X Log ( On time / Period of Pulse Train),

PS: if pulse train period is more than 100ms. Then 100ms should be used.
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