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SIEMIC ACREDITATION DETAIL

United States Department of Commerce
National Institute of Standards and Technology

N Yo)

Certificate of Accreditation to ISO/IEC 17025:2005

NVLAP LAB CODE: 200729-0

SIEMIC Laboratories
San Jose, CA

is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:

ELECTROMAGNETIC COMPATIBILITY AND TELECOMMUNICATIONS

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory qualily
management system (refer to joint ISO-ILAC-IAF Communique dated 18 June 2005).
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SIEMIC ACREDITATION DETAIL

FEDERAL COMMUNICATIONS COMMISSION
Laboratory Division
7435 Oakland Mills Road
Columbia, MD 21046

December 20, 2007

Registration Number: 783147
SIEMIC Laboratories

2206 Ringwood Avenue,
San Jose, CA 95131

Attention: Leslie Bai

Re: Measurement facility located at San Jose
3 & 10 meter site
Date of Renewal: December 20, 2007

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 whose measurement data will be accepted 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 facility and the registration must be renewed at least every three years.

Measurement facilities that have indicated that they are available to the public to perform measurement services on

a fee basis may be found on the FCC website www.fee.gov under E-Filing, OET Equipment Authorization
Electronic Filing, Test Firms.

Sincerely,

Phyllis Parrish
Industry Analyst
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Aprl 18, OUR FILE: 46405-45<1
Submizsion MNa: 1145091

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

Digar S Madame:

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

Flease referepce to the e mumber (4842-1 7 1n the body of all test reports comtaning
measrements perfommsd on the site.

Fevewal of the filing & reguired very Two years.

If yon hanvg ary questions, voo may contact the Bursan 21 the felsplozs mumsber balow or by g-medl 22
smﬁ.-;ﬂun.huw,ﬂ. '*']nun refsowncs our Sle zumober above far all -:-:nr.r-isp-:n.-:'hm

Yours simcemaly,

Fobert Coray

Manager Cantification
Cercdication azd Exminssringy Bareaz
AN Carding Ave, Builng 54

Citaei, Onliies
E2H BRZ

Tel. Mo (&13) 00-380
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Vohunbary Castral Councd Tor Ferlanmcs
Wy Il Techaciogy Eoupmest

I MM B, 3-3-5, Azsbuzei

rmto—Hu Tobya Jagan 106-0041
Tab+E|-Z~1575-31 18
Fac+HI-5-8538-0157

Bt weea vecLan s

Fabruary 12 . 2004

TO: SIEMIC, INC.

Membership NO: 2185

Wa confirmed your payment for annual membership fee and admisson fee. Thark
woid wery much for your remitting.

Please find enclosed VGC] documents. As admission fee and arnies mambarship fae
were confrmed, your compary registared as VO] afficasl mambar.

Fram raw on, it is poasible far yous company 1o suebmit conformity werification report
arSand application for ragstration of measurement facilities.

Plaass find necessary foems for wour submession fram YOOI web-site

AW DL OF P

"Witen you submit conformity verification report, plesse subrel ta Ma, Yoke Inagaki /
inagakitfvooiar,jp and appbcation for registration of messuremant facilities, please
submit to Mr. Masaru Denda / dendad®ecoLor p

Ther address. phoma and fax rumber are absolutlyy same as [ Please refer address
mificated an top Aght-hand comaer of this page

If you hawe any other guestions regarding membership, fesl iree 1o contact ma,
Thank wou wary much.

Ba=t Regards,

Maoko Hori {Ms.)
WiCCl
horiffworiorip

Enclosure

MELTENSSEEEE TSN (o
ToN-oEdl AEEEEEEEI-1-F ST EIRTL F (0T PR Te 0338751138 Fas- -85 0E- 1151
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Certificate

This is e cestily that the
Clunlity Managemeni System
af

SIEMIC , Inc.

2106 Ringwood Avenme
San Jose, California @5131 US54

has been sumhocised o camry out Japan Specified Radio Equipmen test by
order and under supervision of RF Technologies Co., Lid. nccording to
Muotificntion Mo B8 of Radio Law,

An sascssmen! of the laborsory was comnducead sccordieg 10 the “Procedure amd
Comuafitioms. for Appoimtments of 2. 40H> Band Low povor dats commuamications sysiom
thit Blusstooth and Wircless LAN ws with reference 1o 1SO0TEC | TO25
by an RF Tecdhnobogics Co., LKl midisor

Andit Report No. MRFOSHG2T

e L SR = "Uf:’::
- — Ll lll.-' ;
Foarinvaki Sarashing Akt i
® Preaident

it
BF Techmadogbes Os,, L, EF Teohnn logries Cn., Lid
Amdat Desie lasued [Bake
Seprember 27, 2005 Chotodeer St DNES

[his Cemificate is valid wmil September 26™ 2006 or nexi schedule awdi.

Fo: 0 Regimiened Centificotbon Baody
RF Technodogies Cao., Ll
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Al g8 7] 3 x] A A
Certificate

of Deciprwted Testing: Lolwwetory
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ER EEL NESLE EEEE S -2

( MNeame af Loh } (Fhrely (ibenon £ Cenfiorion Taofnologe o, Lid)
= & : AFE oMY RukF ofm)a] AH136-1

{ Addrecs ) L3I, Armr-n, Run-ap Heoea, argga-il Mo

2206 Ringwoxd Avenue San Jose, CA, USA,

Agecr ¥ 9§ : #4(Teleccommunication Part)
{Aren & Cofegory) 541 (Radio Communleation Part)
A A sl EMD : w4 ¥ g
A sl (EMS) : o) 324 4
2 7} st (Safety)
3 E5EISAR)

# 7iEE A REA7]7) A E ) W)W D] Tl DA
gls] HEFAZ|7|AFH7HLs .
This is to certiy e
the above mentioresd ebormetoey Ds desigrated
s the fesiingg bormnfory n acoondonce wilh
the Regularions on Desigreation of Testing Lolosmfory |
S Erfearrrestion and Commardiontion Foudprmerd.

200583 (Ve TH{Monthl 5Rli

i S

Director Ceneral of Rodio Research cires
Minisiry of frnformation oand Corramrdoation
Fepullic of Rovea
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SIEMIC ACREDITATION DETAILS:

N
\ = - ] Platicnal Instituts of Btanderds and Technaiogy

l-\..“”.j Gaithwrsburg Marylasnd 203535

T
i g

April 17, 2006

Mir. Lestie Bai

SIEMELD Labwwmiories
2206 Rmgwood Avenun
San Jose, CA 95131

[aar Ml Bai

| am plessed to infarem youo that your Inbormeory has been recognized by the Ministry of Enlomaalkos aml
Comevamicatson's Bsdio Rescarch Labormiory (HHL ) meder the Asis Pagille Economic Cooperation

| APECT Mutunl Beoopnitiess Armmangerment (MEAL  Yoor lsborainry is s designatod (o n2tas n
Conforminy Assessment Hody (CAH ) under Appendix B, FPhase | Procedores, of the APEC Tel MBELA.
The pedlinetd information ahoul vouss borseon”s designsmion is as follows:

LAH Mame: SIEMEC Labssraiories

[dentifEcation Mo, TIS0LED

Sonpe:

[ Cuverape ===ifi—_—— Standants Dty of Resognition |
| Electro Magnetic Interferonce 1. KEL Motice Mo, DO0E-82: Technical April 13, ZIHi

Requirements for Electromagnetic Infurfemnoe

1 Anmex 8iKMN-221, RRL Motice Mo, 2005- 151

Conforminy Asseismen Procedure far I
| | Electromagnetic lmierference |
| Elzzers Mapnetic Suseeptibility I REL Motses Mo 1005-1 30 Technical Aupril 15, 2006 |

Heguiremenis for Eleciromnagnetic
Suscepibilny

Andey |-TIKRN-G1DH-E-T, -3 -84 .5,
~-f, -4-3, -4-11L REL Motsie o, 21H5-152
Conformity Assessment Precedome fr

| Elsiromagnstic Suscspiibilicy

tad

Yo sy subemil sl gt o RRIL oo veridy then the egeipmenst o be imporied inso Kares satisies the
spplicable regquiremends. The designation of »our organizaticon will Femaat 1 fonce & Hing &s s
s oreditmion for the designated scope remains valid and comply wilh the desagmation mequirements

The mames ol all mecogmized CA By will be posted on dee MNIST websiic & hitp s ais. gov'mm. I you
have sy guesthons. plesse coninot Mr. Jogindar (Joe) Dhillon ot (3015 9755521, 'We spprecile your
continsd interesl m o enlerialonal conformily pasesmesl acindilies

Skmcenely,

F N =

Lxaswid B, Aklesmsn
Gereup Leadur, Standonds © oordination and Conlermity Grosip

wi, Jugeaiar il MH




SIEMIC, INC.

Serial# SL08021101-ZBR-011 (15.247)(HC100)
Title:  RF Test Report Zebra Technologies Corp ,Model : HC100 Issue Date 20 May 2008
To FCC 15.247 2007, RSS 210 Issue 7: 2007 Page 90f 50
www.siemic.com

. r= : UNITED STATES DEFARTMENT OF COMDMERCE
% i 2 | Platimnal lestizute of Brandards and Techmology
"'..,_I:_w.-"rl Dsthasrahiiry, Mardard 208985

May 3, 2iHlG

%, Leslis Bai

SIEMIC Laboraiories
T2 Firgwend Avere
Sam Joese, UA 95131

[Bear Wr. Had:

| e pleased o inform you that your Inboratory has beom recognizad by the Chimese Toipei's
Barean of Standands, Metrology, and Inspection (BEMT} under the Azia Pacific Economic
Coppemation | APEC) Mutanl Recognition Arrmmgement (MREA}, Your laborlary 18 niss
designated bo acl s o Confomnity Assesamsenl Body (CAB) under Appendix B, Phase 1
Procedures, of the APEC Tel MRA. You moy submit tes daga o BSMI 10 verify that the
exquipment io be imperted inso Chinese Taipei sulssfies the applicable requitements. The
desippation of your orgnnizaikon will remaoin in force os long as s socreditation for e
designased soope memakng valld snd comply with the designation requirenents. The pertines
desigration mformation =5 as follows

- HSMI numbser SLI-IN-E-T130R DMus=l e ;||||:|I|-:1:I o thie LSS PepDeTs |
- LIS ldentification MNo; LTI RN

- Bpope of Designnison: CMNE 15458

= Authorized signatory M, Leslis Rai

ke names of all recopnized CABs will be posted on the NIST website ot hitpeis nist gosioem.
If vou have any quesisons, phease comtoet W, Dhil llon @ 301 -975-5521, We appreciale yous
comtinued interest in owr inlernationnl condoemity assessmienl nctivities
Sineerely,
z Wl
;’f’?..:,.q,,f" —_—

Phmvid F. Alderman
|:ir|1,||1 Lender, Standords Coordanation and Conlormaty Giroap

o Japhndar T3hilkom

NIST
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- UBRITED STATES DERAATMENT OF COMMERCZE
= — ] Macional Reciuvts of Standards and Teohnobogy
..m':_wul"'r Gatrerabury, Mesdand ECE35

Aurgusi B, 20KIG

Mir. Leshie Ban

SIEMIC Laboradores
2305 Ringwood] Avenue
Son fose, CA 95135]

Deear Mlir. B

I om plezsed o inform you thot STEMIC Labomtones has been recopnized by the Chinese
Tafpei’s Motioas] Communications Commision (8900} ander the Asia Pacifls Ecosamic
Cooperatlon for Telecommunications and Infoamation, Mutual Recoprition Asmmgensest (APEC
Tl BMEA) Your laborsiory s sow desagmated to ot 25 o Conformity Assessmenl Hody (CAR)
umder Appendix B, Fhase | Procedures. of the APEC Tel MEA

YVou may submrit test detn o NOC o verly that e egqudpenent w0 be imporied imio Chioese
[mipel sotizdies their applicable requiremenis using the following gukdelines

- Your laborasory's assigned o-digi L5, klentification monmber i US0T6E. You should
refierence this pumiber in your corespondence
The seope of desigantbon is limised o LPSDEE, Your designation will remain in force s
long ns yoor socmeditmnbon remaing wvalid for the seope of designation.

If wans hnve oy guestions plesse contact Mr. Jogindar Dbillon vin emnil ot dhilloni@nis.gov or
via fie s 301-975-534 14, The numes of all recoprazed laboratories will be posied o the NIST
websile at hitpfis.nise goy'mm. We appreciote yoor cantitmed ingensst it oar irermobiooal
comfvemily assessment aolivities

Sincercly.

A A T A

Dravicd F. A lderman
Ciroup Leades, Smndands Coordinatson snd Conformity Group

& Togindar DFhillon

NIST
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SIEMIC ACREDITATION DETAIL

T
{ffﬁ\\\ Laboratorio Valentin V. Rivero
[ - Y

RIETI

WECHIVA TIE & Maénco R F g 16 de oclubre de 2005

LESLIE Bal

DIRECTOR OF CERTIFICATION
SIEMIC LABORATDRIES, INC.
ACCESSMNG GLOSAL MARKETS
FREEBEENTE

En con@siacitn A sy egerito oe fecha 5 de saphisenbng da8l 80 & cume, b= comento
e eshamos muy  interansdod en su ombencidn de Smar un AcuRica  de
Reconocimi=nia Mulun, para o cual adjumia 8 asie S9ciiln evontara & Acusr en
dioma ngies v otpal pralennco de os cuales = poo S8 AWSE00 § &0 Su caso
COMegea, para gue 5 &sia e acusrdo pader Srmaro para mandaro con s
Ao edkackes e camas poen 5o wsio bueno y asl podar ey f ket scyerds

Aprcwecha &5 eSS0 para mencionars gue nuesbn nermediano gesior Sen& @
Bmpress leabed oo MEwioo. 5 & de O V.. ampreass giis e colaborsss dursyi= mucho
Iamipn oon nosslnos &0 B elgdcrsido o la evakiocion de = cordormidad 4y guss Cussnis
SO T expenencE en Bogestoria de la cardficacd &n e cumplreenlt tor Mommas
Dficsics Mascanan de produchs & AMduaea

e desodio da usied enviEndale un cordial ssludo y sspensnda sus comentanos al
Aouerdo QueE nos ooDuon

AlENIETRETHE
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SIEMIC ACREDITATION DETAILS:

GF |A i Your Rl SR folephone WIS ¢ (052D E%IHED
B e O Ret Emam = FaxMo Wi ; 0520 2E3H S004

BREES E-mal sl 20 July 2005

belr. Leslie Bai

Direcior of Cemification,
SIEMIC Laboraiorics
220 Ringrowoaos] Avienue
Ban Jose, Califomia 05131
LIgA

Dagar Mr. Bai.

Application of Recognised Testing Ageney (RTA)

Refering your submision of 28 June 200 I melation to the application of
ETA, | am plessed w form sou that OFTA bas appoimied SIEMIC Labormioomes
(RIEMICY a5 a Recognised Testing Agency (RTA) :

Please note thet, under the Hong Kong Telecommumications Egaipment
Evaluation amd Certification (HETEC) Scheme, SIEMIC is authorzed o comdisc
evalustion tests on  eelecomimuni caiioms cquipment  agans e Tollowing HETA
specifications

s} -
1001, 1002, 1, | K, 1007, 1{E
1000, 1005, 1016
1OED, 10k, 2T, 1020
1030, 1031, NO3Z, 10353, 1034, 1035, 1004
1041, 102, D043, 10E5, T, 1048
201

Wou are requested 1o refer to and comply with the code of practice and
medelines for RTA ns given in the formvation Mot OFTA 1411 "Recopnised Testing
Agency (RTA) for Corsducting Evalisatios Test of Telecommunications Equipment™,
which can be drwnboaded from OFTA's hamepagy at

hpipe ey alta. pov bl beefinformation-nates himl

11 wou bavve amy quiories, phesse do not hesilate (o conlact me.

Wionars sincerely,

(K K Sin)

for DHrector-Conesal
oof Telecommunictions

Oifice of the Telecommunicatsans Authority hiRpoissww. ofta.gow.h&
2AIF W Cheng Hawsa 313 Owean's Rald East Wan Chal Hang Kong

BHEAMN .

RN TFRGFN 212 BERE N 20 TR
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The purpose of this test programme was PCII application and to demonstrate compliance of the Zebra
Technologies Corp, WristBand Printer with Radio 802.11b/g Model: HC100 against the current Stipulated
Standards. The WristBand Printer with Radio 802.11b/g have demonstrated compliance with the FCC 15.247
2007 and RSS 210 Issue 7 2007.

EUT Information

EL,JT ) - The HC100 is a Zebra product that integrates a Printer/Media Cartridge solution for printing on-
Description demand patient identification wristbands. The value to the end user is significantly improved
easy-of-use and high reliability in correctly identifying patients through high quality barcodes.
The HC100 is a Direct Spread Spectrum device that is operation within the band of 2400-

2483.5MHz.
Model No * HC100
SerialNo  * 0010-00-75
100~240 VAC, 50~60Hz
Input Power 24VDC , 2.92A
Power Supply =» Model : FSP070-RDBM
Classification Spread Spectrum System / Device
Per Stipulated

Test Standard
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Compliance testing of Wristband Printer 802.11b/g with

p stipulated standard
urpose

Applicant / Client Zebra Technologies Corp

Zebra Technologies Corp
Manufacturer 333 Corporate Woods Parkway.
Vernon Hills, IL 60061

Laboratory performing the tests SIEMIC Laboratories

Test report reference number SL08021101-ZBR-011 (15.247)(HC100)
Date EUT received 21 March 2008
Standard applied 47 CFR 8§15.247 (2007) and RSS 210 Issue 7: 2007
Dates of test (from - to) 22 March 2008 - 25 March 2008
No of Units: 1
Equipment Category: DTS
Trade Name: Zebra Technologies Corp
Model : HC100
RF Operating Frequency (ies) 2412 to 2462 MHz
Number of Channels : 11
Modulation : CCK & OFDM
FCCID: 128MD-ZLAN11G

ICID: 3798A- ZLAN11G
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The product was tested in accordance with the following specifications. All Testing has been
performed according to below product classification:

Spread Spectrum System / Device

Test Results Summary

Test Standard Description Pass / Fail

CFR 47 Part 15.247: 2007 | RSS 210 Issue 7: 2007

15.203 Antenna Requirement Pass

15.205 RSS210(A8.5) Restricted Band of Operation Pass

15.207(a) RSSGen(7.2.2) Conducted Emissions Voltage Pass

15.247(a)(1) RSS210(A8.1) Channel Separation N/A

15.247(a)(1) RSS210(A8.1) Occupied Bandwidth Pass - Refer to RTL report no.:
2006029

15.247(a)(2) RSS210 (A8.2) Bandwidth Pass - Refer to RTL report no.:
2006029

15.247(a)(1) RSS210(A8.1) Number of Hopping Channels N/A

15.247(a)(1) RSS210(A8.1) Time of Occupancy N/A

15.247(b) RSS210(A8.4) Output Power Pass - Refer to RTL report no.:
2006029

15.247(c) RSS210(A8.4) Antenna Gain > 6 dBi Pass

15.247(d) RSS210(A8.5) Conducted Spurious Emissions Pass - Refer to RTL report no.:
2006029

15.209; 15.247(d) RSS210(A8.5) Radiated Spurious Emissions Pass

15.247(e) RSS210(A8.3) Power Spectral Density Pass - Refer to RTL report no.:
2006029

15.247(f) RSS210(A8.3) Hybrid System Requirement N/A

15.247(g) RSS210(A8.1) Hopping Capability N/A

15.247(h) RSS210(A8.1) Hopping Coordination Requirement N/A

15.247(j) RSSGen(5.5) RF Exposure requirement Pass

RSSGen(4.8) Receiver Spurious Emissions Pass
ANSI C63.4: 2003/ RSS-Gen Issue 2: 2007
PS: All measurement uncertainties are not taken into consideration for all presented test result.
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5.1 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.

The antenna connector is SMA Reverse SMA connector type. Antenna maximum gain is -9.49dBi for 2.412—
2.462 GHz band.
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5.2 Conducted Emissions Voltage

Requirement :

Conducted limit (dBuV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

Procedures:

Results:

All possible modes of operation were investigated. Only the 6 worst case emissions measured,
using the correct CISPR and Average detectors, are reported. All other emissions were relatively
insignificant.

A "-ve" margin indicates a PASS as it refers to the margin present below the limit line at the
particular frequency.

Conducted 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 9kHz — 30MHz (Average & Quasi-peak) is
+3.86dB.

Environmental Conditions Temperature 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : March 22-25 2008
Tested By :Dan Coronia
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Amplitude{ dBuv)

mln_ L, l"l ”'lf'lll.||||| ”"ilﬂ ‘l'q “’ “}flm WM"MH

Frequency (MHz)

120V, 60Hz, Neutral Line

gy [ i[5 [N 1 O | (A0 | Reiesy s on

(dBuv) (dB) Fail (dB) (dBuY) (dB) Fail (dB)
1.25 45.63 56.00 PASS -10.37 22.99 46.00 PASS -23.01 Neutral
0.96 45.34 56.00 PASS -10.66 23.80 46.00 PASS -22.20 Neutral
0.69 45.79 56.00 PASS -10.21 26.01 46.00 PASS -19.99 Neutral
1.20 44.03 56.00 PASS -11.97 20.54 46.00 PASS -25.46 Neutral
1.51 44.37 56.00 PASS -11.63 20.54 46.00 PASS -25.46 Neutral
1.48 43.66 56.00 PASS -12.34 18.92 46.00 PASS -27.08 Neutral




Sl

Vi Title:

EMIC, INC.

Broaseng glotal markels

RF Test Report Zebra Technologies Corp ,Model : HC100

Serial# $L08021101-ZBR-011 (15.247)(HC100)

Issue Date 20 May 2008

To FCC 15.247 2007, RSS 210 Issue 7: 2007 Page 23 of 50

www.siemic.com

Amplitude( dBuv)

1

Il
I
Ii I| I| |
I

015

r-

ﬁ"lrw | “IIIL

|P4|.|

|
'l "|

|||‘

I’lI |||

| '| u"J _I

L
"UMILF“ it

Frequency (MHz)

Quasi-Peak Limit

120V, 60Hz, Phase Line

Frequency VQP Cla}sg B Pass Margin A\Ys} Cla}sg B Pass
alue Limit / Value Limit /

fihiz) (dBuv) (dB) Fail (dB) (dBuv) (dB) Fail
1.24 45.92 56.00 PASS | -10.08 23.56 46.00 PASS -22.44 Phase
2.05 44.14 56.00 PASS | -11.86 21.01 46.00 PASS -24.99 Phase
2.07 4391 56.00 PASS | -12.09 20.92 46.00 PASS -25.08 Phase
0.96 45.75 56.00 PASS | -10.25 23.92 46.00 PASS -22.08 Phase
0.69 46.08 56.00 PASS -9.92 26.39 46.00 PASS -19.61 Phase
150 44.88 56.00 PASS | -11.12 21.30 46.00 PASS -24.70 Phase
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5.3 6dB & 99% 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 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
3 Conducted 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 — 40GHz is +1.5dB.

4 Test Date : March 22-25 2008
Tested By :Dan Coronia

Requirement(s): 47 CFR §15.247(a)(1)

Procedures: The 6dB bandwidths were measured conducted using a spectrum analyzer at low, mid, and
hi channels. 6 dB Bandwidth Limit: > 500 kHz.

Test Result:

Refer to RTL report no.: 2006026.
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5.4 Peak Spectral Density

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 Conducted 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 — 40GHz is £1.5dB.

3 Environmental Conditions Temperature 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : March 22-25 2008

Tested By :Dan Coronia

Standard Requirement : 47 CFR §15.247(e)

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission

Procedures:  The Peak Spectral density measurement was taken conducted using a spectrum analyzer.

RBW=3KHz, VBW > RBW , Sweep time to SPAN/RBW (sec)

Test Result:

Refer to RTL report no.: 2006026.
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5.10 Peak Output Power

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 Conducted 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 — 40GHz is +1.5dB.

3 Environmental Conditions Temperature 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : March 22-25 2008

Tested By :Dan Coronia

Standard Requirement : 47 CFR 8§15.247(b)
Procedures: The peak output power was measured conducted using a spectrum analyzer at low, mid,
and hi channels. Peak detector was set to measure the power output. The power is

converted from watt to dBm, therefore, 1 watt = 30 dBm. The highest antenna gain that will
be used is -9.49 dBi.

Test Result:

Refer to RTL report no.: 2006026.
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5.10 Antenna Port Emission

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 Conducted 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 — 40GHz is +1.2dB.

3 Environmental Conditions Temperature 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : March 22-25 2008

Tested By :Dan Coronia

Standard Requirement : 47 CFR 8§15.247(d)

Procedures: The conducted spurious emissions were measured conducted using a spectrum analyzer at low,
mid, and hi channels. The limit was determined by attenuating 20 dB of the RF peak power output

Test Result:

Refer to RTL report no.: 2006026.
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5.10 Radiated Spurious Emission < 1GHz

1. All possible modes of operation were investigated. Only the 6 worst case emissions measured,
using the correct CISPR detectors, are reported. All other emissions were relatively insignificant.

2. A "-ve" margin indicates a PASS as it refers to the margin present below the limit line at the
particular frequency.

3. 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 (QOP only @ 3m) is +6.0dB (for
EUTs <0.5m X 0.5m X 0.5m).

4 Environmental Conditions Temperature 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : March 22-25 2008
Tested By :Dan Coronia

Standard Requirement: 47 CFR §15.247(d)

Procedures: Radiated emissions were measured according to ANSI C63.4. The EUT was set to transmit
at the highest output power. The EUT was set to transmit at mid channel. Note that setting the
channel other than mid, the spurious emissions are the same.

The limit is converted from microvolts/meter to decibel microvolts/meter.

Sample Calculation: Corrected Amplitude = Raw Amplitude (dBpV/m) + ACF(dB) + Cable Loss(dB)

Test Result:
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Radiated Emission Plot (Transmit Mode)

Test Data

55.0
50.0
45.0
= 0.0
£
=
@ 35,0
Y
2 30.0
£
E 25.0
20.0
15.0
mu 1 1 1
30.0 100.0 1000.0
Frequency (MHz)
Test Data
Quasi-Peak Antenna Turntable Distance Corrected .
Frmﬁr)my (dBuvim) @ height position Polarity Factor Amplitude @ ( dlém\]/'/tm)
3m (cm) (deg) 3m H
30.03 31.42 205.00 38.00 V 0 29.02 40.00 -8.58
288.01 43.56 107.00 139.00 H 0 30.37 46.00 -2.44
40.92 27.56 190.00 36.00 \Y 0 27.59 40.00 -12.44
56.30 23.24 181.00 103.00 \Y 0 37.04 40.00 -16.76
81.85 32.47 128.00 293.00 \Y 0 38.68 40.00 -7.53
59.17 26.31 212.00 32.00 V 0 35.52 40.00 -13.69
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Test Data

FCC Test Plat
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Radiated Emission Plot (Receive Mode)

Plok O

[
1000, 0

Freguency (MHz)

Test Data
Frequency Quasi-Peak Antenna Turntable Distance Corrected Limit Margin
(dBuv/im) @ height position Polarity Factor Amplitude @

(MHz) am (cm) (deg) 3m (dBuV/m) (dB)
37.79 29.02 104 48 \Y 0 29.02 40 -10.98
33.74 30.37 114 138 V 0 30.37 40 -9.63
39.76 27.59 111 35 vV 0 27.59 40 -12.41
192.0 37.04 126 264 H 0 37.04 43.5 -6.46
287.98 38.68 104 118 H 0 38.68 46 -71.32
188.61 35.52 121 248 H 0 35.52 43.5 -7.98
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5.10 Radiated Spurious Emissions > 1GHz & Band Edge

1. All possible modes of operation were investigated. Only the 6 worst case emissions measured,
using the correct CISPR detectors, are reported. All other emissions were relatively insignificant.

2. A "-ve" margin indicates a PASS as it refers to the margin present below the limit line at the
particular frequency.

3. 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 1GHz — 40GH is +6.0dB (for EUTs < 0.5m X

0.5m X 0.5m).
4, Environmental Conditions Temperature 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : March 22-25 2008
Tested By : Dan Coronia

Standard Requirement: 47 CFR §15.247(d)

Procedures: Equipment was setup in a semi-anechoic chamber. For measurements above 1 GHz an
average measurement was taken with a 10Hz video bandwidth. The EUT was tested at low, mid and high
with the highest output power. Investigated up to 10™ harmonic of the operating frequency.

Sample Calculation:

EUT Field Strength = Raw Amplitude(dBuV/m) — Amplifier Gain(dB) + Antenna Factor(dB) + Cable Loss(dB)
+ Filter Attenuation(dB, if used)

Test Result:
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802.11b @ 2412MHz @ 3 Meter

Raw EUT Final .
Frequency Azimuth Apgtlzz?; Height Amp. AF;;; Arllta'c(igrrr' CL";ZISE Field I@"Qr'rt] Delta Detector
(GHz) (Degrees) (m) @ 1m ’ Strength (dBuVv/m) k/avi
(HV) ooy | @@ (dB) (dB) o) | (@Buvim) (pkiavg)
4.824 148 \ 1.6 50.60 | 32.49 33 4.125 55.235 74 -18.765 Peak
4.824 281 H 1.3 52.93 | 32.49 33 4.125 57.565 74 -16.435 Peak
4.824 148 % 1.6 3290 | 32.49 33 4.125 37.535 54 -16.465 Ave
4.824 281 H 1.3 40.33 | 32.49 33 4.125 44,965 54 -9.035 Ave
Emission was scanned up to 25GHz.
802.11b @ 2437MHz @ 3 Meter
Raw EUT Final L
Frequency Azimuth Iﬁgﬁim; Height Amp. AFr’Tr]% Aggggr"' clz_i?: Field Ié)"grlrt] Delta Detector
(GHz) (Degrees) (HIV) (m) (?Bt% (dB) (dB) (dB) étéir\]/g/;rt:) (dBuVIm) (dBuV/m) (pkfavg)
4.874 218 \ 1.0 50.12 | 32.49 33 4.125 54.755 74 -19.245 Peak
4.874 272 H 1.3 49.65 | 32.49 33 4.125 54.285 74 -19.715 Peak
4.874 218 V 1.0 43.84 | 32.49 33 4.125 48.475 54 -5.525 Ave
4.874 272 H 1.3 46.61 | 32.49 33 4.125 51.245 54 -2.755 Ave
Emission was scanned up to 25GHz.
802.11b @ 2462MHz @ 3 Meter
Raw EUT Final L
Frequency Azimuth Iﬁgﬁim; Height Amp. AFr’Tr]% Aggggr"' clz_i?: Field Ié)"grlrt] Delta Detector
(GHz) (Degrees) (HV) (m) (g)Bhrc) (dB) (dB) (dB) (ztéir\]/g;rt:) (dBuvIm) (dBuV/m) (pkfavg)
4.924 221 \Y 13 50.23 | 32.49 33 4.125 54.865 74 -19.135 Peak
4.924 262 H 1.2 49.75 | 32.49 33 4.125 54.385 74 -19.615 Peak
4.924 221 \Y 1.3 46.49 | 32.49 33 4.125 51.125 54 -2.875 Ave
4.924 262 H 1.2 47.11 | 32.49 33 4.125 51.745 54 -2.255 Ave

Emission was scanned up to 25GHz.

Note: No more emissions were found for the succeeding harmonics only noise floor.
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802.11g @ 2412MHz @ 3 Meter

Raw EUT Final .
Frequency Azimuth ?’Ztlz:]i?; Height Amp. AF;rr\T) Arllgggr"' (I:_?)ts)lse Field grgrlrt] Delta Detector
(GHz2) (Degrees) HV) (m) (d@Bt% ( dB). (dB) (dB) étéir\l;;/;rt:) (dBuV/m) (dBuV/m) (pkfavg)
4.824 248 \Y 1.3 43.79 | 32.49 33 4.125 48.425 74 -25.575 Peak
4,824 258 H 1.2 50.70 | 32.49 33 4,125 55.335 74 -18.665 Peak
4.824 248 \Y 1.3 31.19 | 3249 33 4.125 35.825 54 -18.175 Ave
4.824 258 H 1.2 37.86 | 32.49 33 4.125 42.495 54 -11.505 Ave
Emission was scanned up to 25GHz.
802.11g @ 2437MHz @ 3 Meter
Raw EUT Final L
Frequency Azimuth ﬁr;tlz:lina Height Amp. APnr]e Aggéctgr"' (I:_?)ts)lse Field grgrlrt] Delta Detector
(GHz) (Degrees) y (m) @ 1m P. Strength (dBuVv/m) (pkfavg)
(HIV) (dBuv) (dB) (dB) (dB) (dBuvim) (dBuV/m)
4874 213 \Y 1.3 45,61 | 32.49 33 4.125 50.245 74 -23.755 Peak
4874 257 H 1.2 51.27 | 32.49 33 4.125 55.905 74 -18.095 Peak
4874 213 \Y 13 37.76 | 32.49 33 4.125 42.395 54 -11.605 Ave
4.874 257 H 1.2 38.34 | 3249 33 4.125 42.975 54 -11.025 Ave
Emission was scanned up to 25GHz.
802.11g @ 2462MHz @ 3 Meter
Raw EUT Final -
Frequency Azimuth Apgtlzrr]irt]; Height Amp. Alj;f) Ar;ta;:(;grrr. (I:_izlse Field @I;)lrgrth] Delta Detector
Gy | Ceoees | Ty | E L e | e | e | e | deuim | BV (PKavD)
4,924 164 Vv 1.3 51.84 | 32.49 33 4125 56.475 74 -17.525 Peak
4.924 243 H 1.3 53.15 | 32.49 33 4.125 57.785 74 -16.215 Peak
4.924 164 \Y 1.3 38.83 | 32.49 33 4.125 43.465 54 -10.535 Ave
4.924 243 H 1.3 40.13 | 32.49 33 4.125 44.765 54 -9.235 Ave

Emission was scanned up to 25GHz.

Note: No more emissions were found for the succeeding harmonics only noise floor.
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Band Edge Plots
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| Annex A.i. TEST INSTRUMENTATION & GENERAL PROCEDURES |

Instrument Manufacturer Model CAL Due Date
Spectrum Analyzer HP 8564E 04/26/2009
EMI Receiver Rohde & Schwarz ESIB 40 04/25/2009
R&S LISN R&S ESH2-75 04/24/2009
CHASE LISN Chase MN2050B 04/24/2009
Antenna(l ~18GHz) Emco 3115 10/04/2008
Antenna (30MHz~2GHz) Sunol Sciences JB1 10/04/2008
Chamber Lingren 3m 04/18/2009
Pre-Amplifier(1 ~ 26GHz) HP 8449 04/24/2009
DMM Fluke 7311 04/25/2009
Variac KRM AEEC-2090 See Note
DMM Fluke 51l See Note
Horn Antenna (18~40GHz) Com Power AH-840 03/19/2010
Micra‘gf‘:l%glr_'ez'f‘mp Com Power PA-840 5/21/2010

Note: No calibration required.
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Annex A.ii. CONDUCTED EMISSIONS TEST DESCRIPTION

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 1m x 0.8m high, non-metallic table, as shown in Annex B.

2. The power supply for the EUT was fed through a 50Q/50uH EUT LISN, connected to
filtered mains.

3. The RF OUT of the EUT LISN was connected to the EMI test receiver via a low-loss coaxial cable.

4, All other supporting equipments were powered separately from another main supply.

Test Method

The EUT was switched on and allowed to warm up to its normal operating condition.

A scan was made on the NEUTRAL line (for AC mains) or Earth line (for DC power) over the required
frequency range using an EMI test receiver.

High peaks, relative to the limit line, were then selected.

The EMI test receiver was then tuned to the selected frequencies and the necessary measurements
made with a receiver bandwidth setting of 10 KHz. For FCC tests, only Quasi-peak measurements
were made; while for CISPR/EN tests, both Quasi-peak and Average measurements were made.

Steps 2 to 4 were then repeated for the LIVE line (for AC mains) or DC line (for DC power).

Sample Calculation Example

At 20 MHz limit = 250 pV = 47.96 dBuV
Transducer factor of LISN, pulse limiter & cable loss at 20 MHz = 11.20 dB

Q-P reading obtained directly from EMI Receiver = 40.00 dBuV

Therefore, Q-P margin = 47.96 — 40.00 = 7.96 i.e. 7.96 dB below limit

(Calibrated for system losses)
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| Annex A. iii 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
Variable
3m
EUTE g > /
Support Units
/Tu rn Table
a0 ———
= !

Ground Plane

Test Receiver
\ [ —
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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

from 0 - 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 or

Set RBW = 1MHz, VBW = 10Hz.
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

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

Model & Serial Number

(Including Brand Name) (List Length, Type & Purpose)
USB & Serial Cable , Imeter

PCL DELL Lati DS52
C Laptop / atitude DS520 From PC Laptop to EUT
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Block Configuration Diagram for Radiated Emission

LISN 2, 120V@
60Hz, Power 12(I)_\I/S@NG(1)3-|
Input Z
Power Input
USB Cable
Serial Cable
LA A 4
EUT Laptop
A
<«—Wooden table, 80cm above
ground plane
3 Meter
v

Receiving Antenna
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Block Configuration Diagram for Conducted Emission

LISN 2,120V 120V @ 60Hz,
60Hz USB Cable Power Input
Serial Cable LISN 1
vy vy
PC EUT
Laptop

<«—Wooden table, 80cm above
ground plane
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| Annex C.ii. EUT OPERATING CONDITIONS

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

Test Description Of Operation

Emissions Testing The EUT was connected to PC and configured using manufacturer’s
program for continuous printing to simulate the worst case.

Others Testing The EUT was connected to PC and configured using manufacturer’'s

program for TX mode with full power to simulate the worst case.
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Please see attachment



