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SIEMIC ACREDITATION DETAILS:

United States Department of Commerce
MNational Institute of Standards and Technology

viag

Certificate of Accreditation to ISO/IEC 17025:1999

NVLAF LAB CODE: 2Wy729-0

SIEMIC Laboratories
San Jose, CA

iz recognized by the Mahional Volunfary Laborafory Accredifabiion Progranm for confarmmance with criferia sl fordh in
MNIET Handbook 150:2007 and al neglvements of ISOAEC 170251954,
Acereditation (s graned for specifc sanacas, Nefed on the Scope of Accreditation, for

ELECTROMAGNETIC COMPATIBILITY AND TELECOMMUNICATIONS

070001 through 2007-12-31 . é = _EEM, o, M
Efinciive dalos 1’% ”f

For the fidbanal irapluls of Slandards sod Technology

KLAP01C [REW. 3008015
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FEDERAL COMMUNICATIONS COMMISSION

Laboratory Division
T435 Qakland Mills Road
l.".‘o]uni:i:, NI 21046
Jamwiary 27, 2005
Registration Mumber: 783147

SIEMIC Laboratories

2206 Ringwood Avenue

San Jose, CA 95131

Astention; Leslie Bai

Ra: Mezmurement Fa-:tlil:,' located at San Jose

J& 10 meter sile

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
remazm on the list of Gcilities whose messurerment 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 1o the facility and the registration must be renewed ar least every three vears,

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

yllis
[nformaton Technician
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Aprl 28, 20 CUR FILE: 45840543-1
Submizsion Ma: 11459]

Siemic Inc.
2205 Ringwood Ave.,
San Joss, CA 93131

Dgar SanMladams:

The Bureau: kas received vour application for the Altemate Test Site and the £ling is safistaciony o
Industry Canada

Flzase referepce to the fle momber (4842-1 ) 1o the bDody of all fest reports coofaning
measiraments perfonned on the site.

Hevewal of the filing 13 reguired svery two yaars.

If yvou bave amy questions, you mazy contact the Bursan af the feleploze numbar balow or by o-madl 2
cartfcation burganadc goca  Plerso referumca our file zemnber abane far all corrspondanca.

Yours sizcezaly,

Aooert Corey

Mapager Carificaton
Cercdicanon azd Ezpiossriog Bursaz
3T Cadling Ave, Buiklng 94

Carawe, Omlais
E2H 882

Tel. Na [&13) 9390-3859
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VEI

Castral Couned Tor Ferdarencs
Wy baloreration: Techaolomy Kouspmast
IF HOA Bidg, 1-3-5, Azabuni
WrmtoHu Tokya Jazan 105-0041
Tal+EI-3~0575-31 18
Fac=HBI-5-2538-41357
tip o e vooLOe j5

Fabruary 12, 2004

TO: SIEMIC, INC.

Mombership NO: 2185

Wa confirmed your payment for annual membershio fee and admis=on fee. Thark
werd wery misch for your remitting.

Pleass find anclosed WEC] documents. As admission fee and arniesd mambarship fae
wemre confirmed, your campary registersd ag VGG afficsl membar.

Fram maw an, it 18 possble far yous company to submit conformity werification report
arSand application for segistration of measurement facilites.

Plaass find niecessary forms for wowr submession from VGCI web-site.
WAL L OF B

Wikeen you submit corformity wverification report, please subret Lo Me, Yoke Inagaki #
inagakifwooiarjp and appbcation for registration of measuremant facilities, please
submit o Mr. Masaru Denda /5 denda@® oo or @

Ther address. phore and fax rumber are absolutly same as [ Please refer address
mdicstad on top Aght-hand cormer of this page

i you hawe any other guestions regarding membership, feal fres to contact mea,
Thank wou wery mech.

Bast Regards,

Maako Hor (Ms)
L[
hordyoolorp

Enclosurs

AHEATEESSENE BT RWSRE (BB
Tt ANERERARSI-I-F 47 PPy s il 2B Tel 1325751718 Fas- 8- 85 - 01K
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Certificate

This is o certify that the
Chanlity Management System
off

SIEMIC , Inc.

2206 Ringworsdd Avenime
San Jose, California ®5131 154

has been suthozed o cary oun Japan Specified Radio Equipmendt test by
arder and under supervision of RF Technolbogies Co., TLid. socording vo
MNotification Mo 88 of Rodio Law,

A sasessnent of the laborstory was conduceed sccording 1o the “Frocedure and
Conditions for Appointmeengs of 2, 40GH> Rand Low povess dais commmamicabons ssslem
than Blugtooth and Wireless AN wsi with referencs o [SOVTEC |25
by an BF Technologies Co., L&l midisor.

Audit Report No. MRFOSO927

- P
- ;/ Vi £ -
Karuvaki Sarashina ki i
Al Presiden
EF Technofopkes Ce., Lid. BF Technnloges Cn Lid,
Anadat Deste lasued [Eate
September 2 Tth, 205 Ohctober Sth, kS

Ihis Cemificate is valid wmil September 6™ 2006 or next schedule audit,

ho: i Regimiered Cerificotbon Ebody
RF Technalogies Cao., L.
472, Mippa-che Kahoks-ku, Yokohamsa, X2540057, Jopan
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Al g 7] 3 %) A A
Certificarte

of Designated Testing Lalwralory

HAWE NS KROOIZ

R R (g EgdFren

i Mame af Lo ) (Fharekd (Ml £ Corfiation Teofnologee Ch, Jid)
> 2 : AFIE S| ¥4 i epe)E] S2136-1
Address | (L3I, Ami-n, Rinfap, e, Kargga-DE Moreee?

2206 Ringwooxd Avenue San Jose, CA, USA,

Agiol 9 A¥ : H4(Telccommunication Part)
(Aren & Cafegoryl 4 (Radio Communication Part)
A =g EMD : w4 2§
A=l A (EMS) : v =24 x4
A 7 k4 (Safcty)
MG uEF5rE(SAR)

# 7iEHE AR 7]7) A E ] ] A w BE)] el B A -
glsf] HRFAZZ|AHE7IREE A Y.
This is to certyfy the
the above rrenbiorasd eboreiory s desigrented
s the festing abormdory n accordonce with
the Regulwions on Desigreation of Testing Lobosrfory |
for Informestion and Comrmariicafion Eogudprneri.

20053 (Year) TH{Monthl 5

A s A 7 &

INrector CGreneral of Radio Research 3
Ministrv of Information and Corrrmaniootion
Republic of Rovea
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': LINITED STATES DEFARTRMENT OF DOMMERCE
— Mlaticnal Ineticute of Gcandards and Technology
P g Gaichisrshurg Marylanl 208953

Ajpnil 17, 2046

Mir. Leski= Bai

SIENES Labswatories
2206 Rmgrood Avenue
San Jose, CA 9513

Dgmr e P

| am pleased b0 informn yoo that your lnbortory has been recopnized by the Minkstry of Bnlorsaioms and
Commramicaison ' s Rasdio Rescarch Labormiory (RHL ) msder the Asis Peziflc Econamic Cooperatson

| APELY Mutunal Becopnitens Armmangerment (WEAL  Your lsborainry |s v dasignaiod i netas n
Conformity Assessiment Hody (CAH) umder Appendix B, Fhase 1 Procedures, of the AMEC Tel MBELA.
The pertinend informagion ahoul o Ean e By B dEsignasinn is as Tl fomas:

LAH Mame: SIEMPC Labsraiuries
[dentifemion Mo TIS01EN
Boope:

r Caverapge = | ~ sEaadends Drade of Recopgnilion |
| Electro fognetic Interferonce I REL Motsce No. 200582 Technical Al 13, ZIHN
Eeguerements for Electromagmete: Enlurfendnoe
Anmex BIKN-221, RRL Motice Mo, 305131
Conformily Arseismen Procedure far
| = Elpctromagnetic Imterfeninee |
| Elzztre Mapnetie Susceptibilily HEL Molsee Mo JO05-1 30 Technical April 15, 2004
Reguiremenis for Eleciromngnetic
Susceprihilny

2 Afney | =T RG] HR-E-1, -3, -4-4, <}-3,

-4-f, -4-3, -4-11L REL Molee hao, 2005-132
Conformity Assessment Procedome for
| Elecirnmagnetic Susczpiihilicy

14

Yo may sebvmil sl data to RRIL w0 verify tha the egeipmest 1o be imporied ingo Kores satisles de
spplicable regquirements. The dezignation of vour organizabem will remaadi i foice &5 g &= s
scoreditmion for the designated scope remains sulid and comply with the dessgnation reuirementa

The namees ol all mecogmized CARs will be posted on e MIST websiic s hittipc s -sist. gov'sm. I you
heve sy goestions. plesse contact Mr. Jogindar (Joe) Dhallon o (301 9755521, We sppreciale your
comdimeed il m ot snderrialoesl confarmily pasesdnesl scinciies

Skecerely,

fom ST =

Lyl F, Aldermsin
roup Leader, Standonds Coordination and Conlormicy Group

gk, Jugilialar Ll loa MH
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B oy UNITED STATES DEPARTMENT OF COMMERCE
) Platsanal lnatitute of Btandards and Technology
-.__I:_\_,H'FI Datherahiing, Masiang 20885

Blay 3, JIHlG

hAr, Leslis Bai

SIEMIC Labarmiorics
200G Birgwoid Averme
San Jose, CA 951310

[Bear BAr. Hai:

| s pleased to infarm yow that your Inbomtory has been recognized by the Chinese Toipei's
Baaresn of Semdands, Metrology, ardl Imspection (BESMT) under the Asia Pacific Economic
Coopembion [ APEC) Mutunl Recopnition Arrmgement (MEA] Your labomilary = nos
designated to act a3 a Conformily Assesamenl Body (CAB) under Appendix B, Fhase 1
Procedures, of the APEC Tel MBA. You may subdit 1es dags 1o BESMI 1o verify that the
exjui pment 1o be impored inso Chinese Tadpel soifsfies the applicable requiremenis. The
desigpation of your orgnnizalion will remain in foace as long e s socreditstion for b
desipnated scope remains valid snd complly with the designation requirements. The gt el
designation mformation B as follows

- BESMI1 number SLI-IN-E-T130R (BAuz e applied o the st repors)

- LS ldentificotion Mo: USOEAI

- Spope of Desipnnion: CRNS 15458

= Sudhorized signatary e, Leslle Hai

b nomes of all recopgnized CABs will be posted on the NIST website ot hitpeifs mst gosinm

If you have any quesiions. please conipel We. DOhillon s 301-973-5521. 'We appreciale yois
cominued interest in o indernationnl confoemity assmssmend ociryinbes

Sincerely,
Lo S ool

Pravcd F. Alderman
|:ir|'-l.||1 Lender, Sinmdnrds Coordinotion and Condorrmity Liroap

oot Japindar Dihidkon

NIIST
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= URNTED STATES DEPAARTHMENT OF COMMERCE
= ] Naciomal meschvrs of Standards and Teochnobogy
..m':#-l"'r Gattersbary, Masdand E0CB39

Aagust B 200016

Bolir. Leshe Han

SIEMIC Laboradorsss
2406 Ringwood Avenue
Son foss, UA 95131

Dkear hiir. B

I nm plessed en inform you thol SIEMIC Loboratooes has been recopnized by the Chinese
Taipei’s Mations] Communications Commission (P00 anider the Asia Pacifb: Ecosamic
Cooparation for Telscommunications and Infeomation, Mutunl Recopnition Ammngensent (APEC
Ted MEAY, Your laborsiory s pow desigmadged to oet &5 o Conformity Assessmenl Hody (CAR)
under Appendix B, Flase | Procedures. of the APEC Tel MEA

Yiau may subnet tesf datn bo MNOC 1o verd Iy Tt e egudpeneit o b imporied imo Chirese
lwipei satizfies their applicable requirements using the Felliwing gukdelines

= Your Inborasorsy”s assigned G-digi LS. klentification number i LESFPEE. Y ou whisuld
refierence this pumber in your correspondence
The scope of desigantbon is limited wo LPS0OE, Your designation will remain in force s
lpag os your seoneditmion remalng valid for the seope of designation.

If %ams hove amy guestions plesse conlact br. Jogimcdar Dbillon vin emil of dhillomEnisigoy or
via fi s 301-975-54 14, The nomes of all recoprdzed labomataries will be posied on the M157
wobsile gt hitpois.nist goy/mm. We appreciate yoor contimied ingensst i oar internotiooal
comfvemily assessmenl aoiivities

Sincencly.

R e S —

Dhavicd F, Alderman
(roup Leades, Smndards Coordination emd Confisemity Ceroup

o Jagindar [Ehillon

NIST
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SIEMIC ACREDITATION DETAIL

R
E—
rffﬁﬁ Laboratorio Valentin V. Rivero

SAMRIETI

o Mexwo NF a8 18 de oclubre 0 20085

LESLIE Bal

DIRECTOR OF CERTIFICATION
SIEMIC LABORATORIES, INC,
ACCESSIMG GLOSAL MARKETS
FREESEENTE

En conesasain a sy egoio oe fecha & o saphisenbing d8l 5% &0 cumse, b= comenés
e eslamos muy InreEsds en su o miencian de drmnar un AcuRnds  oe
Reconocimi=nia Muluo, para o cual adjunia A esie SSEcTiia evontara & Acusmo o
Huoma mges f SEfd™d) pialenpco de os cuales = poo s revssds v BN Su caso
Caregela, para gk 51 esa o @tisrdo poder Srmado pars mandaro con s
By lorciacdes deeicanas parm sy wsio bueno y asi podar gjeroer dicko scusrdc

Apnmcuecha REe esCriD parna Mencionanie que nuesiso nbermedians geslor §8nd e
Bmpress feabes o W=wioo. 5 & de W, ampreass qud he colaborsss dursyi= mucha
asmipo con nesolnos & B elacdcrsdo a la evabescion de & cordormidad ¢ gusa Sssnis
oo TR eXpenence en & gestana da la cardfcad &0 de cumplrfeanls con Mommas
Cficicies Mavcanas de produchs & Mdaea

Mia desncn g8 usied enviEandoks un Gordisal sslide § sspersnda sus cormentanos al
ACuErds quUE nes oousa

ARG T
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OFTA | e R elephone WS ; (B52) 2061 320
| Ot emmmo Fax Mo Eamgy ; LB52) 2E3E 5004

L e T Ewnal Wl : oy a00s

bdr. Leslie Bai

Diirecios of Certification,
SIEMIC Labormborics
220 Binggwesd A ovenue
Ban Jose, Califormia 95131
LISA

Digar br. Bai,

Application of Recopnised Testing Ageney (HTA)

Refeming your submissson of 28 fune 2 m relstion to the application of
RTA, | am plessed s mform sou that OFTA bas appoimied SIEMIC Labormiones

(SIEMIC) as a Recognised Testing Apgency (RTA)

Please note that, under the Hong Kong Telecommumications Egaipenent
Evaluation and Cestification (HETEC) Scheme, SIEMIC 5 auihorized 1o comdissy
evalustion tests on  telecommuni cations equipment  aganst  the following HEKTA
specifications ;

. oms)
1001, 1002, 1004, 10K, 1007, 1008

1000, 1005, 1016

1022, 103G, 02T, 1020

TR0, 1031, D032 1035, 1034, 1035, 1004
1001, 102, 1043, 1045, 17, 1048

2]

Wou are requesied 1o refer to and comply Wil the code of pracice and
pdelines fior RTA os given in the Efomsation Mote OFTA 1411 "Reeopnised Testing
Agency (RTA) for Comducieng Evalmbion Test of Telecommunications Equipment™,
wihich cai b divwrmhimad gl from OFTA"s homspags at

hitps ey, o . poy b becfinformatione noles himl,

1 vou Feaves amy gquiaries, phessse do not hesilate (o comlact me

Yours sincenely,

e,
(K K Sin)

for Direcior-Cenemal
of Telecommunications

Orifice of the Telecommunications Sutharity hiEpoiswnw. Ot o hi
ZAIF Wa Cheng Hause 213 Owean's Roed East  ¥Wan Chal Hong Kong

LU "

LB el Lol LBkl Bibded BiRn)
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The purpose of this test programme was to demonstrate compliance of the Zebra Technologies Corp,
Bluetooth radio Module, model : ZBR4WA against the current Stipulated Standards. The Bluetooth radio
Module have demonstrated compliance with the FCC 15.247 2007.

| EUT Information

EQT ) Zebra Technologies will only use the ZBR4WA radio within Zebra products, primarily portable
Description printers. Both the radio and the antenna will be mounted inside the product and will not be user

accessible. Nothing that Zebra does in the external circuitry surrounding the ZBR4WA module
will have any affect on either the transmitter or receiver characteristics of the Taiyo-Yuden
module. The only affect that Zebra has on the RF performance is the Zebra custom antenna that
is used in each printer. Bluetooth radios are designed to operate in the international ISM Band
from 2.400 to 2.4835 GHZ. They are frequency-hopping radios with 79 channels at a channel
spacing of 1 MHz. The modulation is Gaussian Frequency Shift Keying with a BT = 0.5. The
modulation index is between 0.28 and 0.35. The raw data rate is 1 million symbols / second.

Model No . ZBR4AWA
Serial No . 18CA22 & 18CA5B
Input Power  : 3.3Vdc
Classification

Per Stipulated Spread Spectrum System / Device

Test Standard
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Purpose

Compliance testing of Buletooth Radio Module with stipulated

standard

Applicant / Client

Zebra Technologies Corp

Manufacturer

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

Laboratory performing the tests

SIEMIC Laboratories

Test report reference number

SL07111303-ZBR-059 (15.247)( ZBR4AWA)

Date EUT received

15 October 2007

Standard applied

47 CFR 815.247 (2007)

Dates of test (from - to)

18 December 2007 - 20 December 2007

No of Units:

2

Equipment Category:

DSS

Trade Name:

Zebra Technologies Corp

Model :

ZBR4WA

RF Operating Frequency (ies)

2402 to 2480 MHz

Number of Channels : 79
Modulation : Gaussian Frequency Shift Keying
FCCID: 128MD-ZBR4WA

ICID:

3798B-ZBR4WA




SIEMIC, INC.

Serial# SL07111303-ZBR-059(15.247)(ZBRAWA)

Title:  RF Test Report of Zebra Technology Corp, model : ZBR4WA Issue Date 10 January 2008
Page 18 of 63

To FCC 15.247 2007
www.siemic.com

NONE



SIEMIC, INC.

Serial# SL07111303-ZBR-059(15.247)(ZBRAWA)

Title:  RF Test Report of Zebra Technology Corp, model : ZBRAWA Issue Date 10 January 2008
To FCC 15.247 2007

Page 19 of 63
www.siemic.com

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 Issue7: 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 Pass
15.247(a)(1) RSS210(A8.1) Occupied Bandwidth Pass
15.247(3)(2) RSS210 (A8.2) Bandwidth N/A
15.247(a)(1) RSS210(A8.1) Number of Hopping Channels Pass
15.247(3)(1) RSS210(A8.1) Time of Occupancy Pass
15.247(h) RSS210(A8.4) Output Power Pass
15.247(c) RSS210(A8.4) Antenna Gain > 6 dBi N/A
15.247(d) RSS210(A8.5) Conducted Spurious Emissions Pass
15.209; 15.247(d) RSS210(A8.5) Radiated Spurious Emissions Pass
15.247(e) RSS210(A8.3) Power Spectral Density N/A
15.247(f) RSS210(A8.3) Hybrid System Requirement N/A
15.247(g) RSS210(A8.1) Hopping Capability Pass
15.247(h) RSS210(A8.1) Hopping Coordination Requirement Pass
15.247(i) RSSGen(5.5) RF Exposure requirement Pass

RSSGen(4.8) Receiver Spurious Emissions Pass

ANS| 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 8§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 unigue 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 is printed inverted antenna. Antenna maximum gain is 2.64dBi for 2400-2483.5 MHz band
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5.2 Conducted Emissions Voltage

Requirement :

Conducted limit (dBpV)
Fr n f emission (MH .
equency 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:

1. 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.

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

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 9kHz — 30MHz (Average & Quasi-peak) is

+3.5dB.
4, Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : December 19 2007
Tested By :Choon Sian Ooi
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Results: Note — _ Quasi-Peak Limit

100 Conducted Emissions Peak Voltage 150kHz to 30MHz

90 ;0 0 Lo T

80 - L L Lo T
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a8 60 : | | | | | | | —_————
) S e N .
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° L T T T
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o . L

0 ——— —— —

10 RN L N

01 1 100
Frequency (MHz)
Phase Line Plot at 120Vac, 60Hz
Freq. Corrected Limit Margin L Margin

Line Under Amplitude X&gﬁf&g‘; Limit

Test (dBuVv) (dBuv) (dB) (dB)

(MH2) oP oP (dBuV) AVG | (dBuV)AVG AVG

Neutral 0.41 39.10 57.75 -18.65 35.10 47.75 -13.65
Neutral 0.16 20.70 65.73 -45.03 16.70 55.73 -39.03
Neutral 0.44 23.10 56.88 -33.78 21.10 46.88 -25.78
Neutral 8.62 34.20 60.00 -25.80 30.20 50.00 -19.80
Neutral 7.40 32.10 60.00 -27.90 30.10 50.00 -19.90
Neutral 4.68 24.50 56.00 -31.50 21.50 46.00 -24.50
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Conducted Emissions Peak Voltage 150kHz to 30MHz
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0.1 1 10 100
Frequency (MHz)
Neutral Line Plot at 120Vac, 60Hz
Freq. Corrected Limit Margin - Margin
Line Under Amplitude Er%r;;ﬁftj?ii Limit
Test (dBuv) (dBuv) (dB) (dB)
(MH2) op op op (dBuV) AVG | (dBuv)AVG AVG
Line 0.16 38.70 65.73 -13.36 34.40 55.73 -21.33
Line 0.41 37.40 47.65 -14.31 34.40 57.65 -23.25
Line 8.53 34.20 60.00 -14.78 31.10 50.00 -18.90
Line 7.55 32.00 60.00 -11.70 29.20 50.00 -20.80
Line 0.23 33.00 62.45 -13.20 30.00 52.45 -22.45
Line 6.85 30.00 60.00 -13.20 29.30 50.00 -20.70
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5.3 Channel Separation

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
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 : December 18 2007
Tested By :Choon Sian Ooi

Requirement(s): 47 CFR 815.247(a)(1)

Procedures:
and hi channels.

The Channel Separation was measured conducted using a spectrum analyzer at low, mid,

Note: hopping channel carrier frequencies shall be separated by a minimum of 25 kHz or the 20 dB
bandwidth of the hopping channel.

Channel Channel Separation 99% Channel
Channel Frequency (MHz) Bi?\gv%igthha?;ﬁz) Bandwidth (KHz)
(MHz)
Low 2402 1.015 875 845
Mid 2441 1.015 870 855
High 2480 1.015 875 860
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ATTEN 28dB ZTMKR —.66dB

RL 18.8dBrn 18dB~ 1.815MHz

N
I S N
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CENTER 2.488888GHz SPAN 3.888MH=z

*RBW 188kH=z *UBH 388kHz SHP 58.8ns

Channel Separation — High Channel
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5.4 20dB & 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 23°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 : December 18 2007
Tested By :Choon Sian Ooi

Requirement(s): 47 CFR 815.247(a)(1)

Procedures: The 20dB bandwidths were measured conducted using a spectrum analyzer at low, mid, and
hi channels.

Channel 20 dB Channel 99%
Channel Frequency Bandwidth Bandwidth
(MHz) (KHz) (KHz)
Low 2402 875 845
Mid 2441 870 855
High 2480 875 860
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Refer to the attached plots.
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20 dB Bandwidth - Low Channel

ATTEN 28dB ZTMKR —.33dB
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,J\V .
VoL W
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20 dB Bandwidth - Mid Channel
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5.10 Number of Hopping Channel

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 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : December 18 2007

Tested By :Choon Sian Ooi

Standard Requirement : 47 CFR §15.247(a)(1)
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

Procedures:  The Number of Hopping Channel measurement was taken conducted using a spectrum
analyzer.

RBW=100 KHz, VBW > RBW

Test Result:
Total Channel: 79 Channels
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5.10 Time of Occupancy

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 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : December 18 2007

Tested By :Choon Sian Ooi

Standard Requirement : 47 CFR §15.247(a)(1)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed. Frequency hopping systems may avoid or
suppress transmissions on a particular hopping frequency provided that a minimum of 15 channels are used

Procedures:  The Time of Occupancy measurement was taken conducted using a spectrum analyzer.

Test Result:
Channel Frequency Dwell Time Limit
Chneimms! (MHz) (sec) (sec)
Low 2402 0.002 0.4
Mid 2441 0.0015 0.4
High 2480 0.002 0.4

Note: Dwell Time = 0.5msec * number of times the specific channel on during 31.6sec sweep.
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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 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : December 18 2007

Tested By :Choon Sian Ooi

Standard Requirement : 47 CFR §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 2.64 dBi.

Note: For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least
75 non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850
MHz band: 1 watt.

Test Result :
e | O | Wesreaguparo | TP
Low 2402 -1.00 30
Mid 2441 -1.50 30
High 2480 -1.50 30
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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 +1.5dB.

3 Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : December 18 2007

Tested By :Choon Sian Ooi

Standard Requirement : 47 CFR §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:
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RL 18.8dBrn 18dB~ 1.599GHz

DISFLAY LINE

—-22.8 dBn

START 38MHz STOP 2.888GH=

*RBW 188kH=z *UBH 388kHz SHP S588rs

Low Channel -1



Serial# SL07111303-ZBR-059(15.247)(ZBRAWA)
Title:  RF Test Report of Zebra Technology Corp, model : ZBRAWA Issue Date 10 January 2008
To FCC 15.247 2007 Page 41 of 63

www.siemic.com

ATTEN 28dB HKR —52.88dBnr

RL 18.8dBrn 18dB~ 2.3988CGH=z

DISFLAY LINE
—-22.8 dBn

START 2.8888GH= STOP 2.4888GH=
=*RBH 188kH= =*=UBM 388kHz SHP 188ns
Low Channel -2
ATTEN 2adB MKR —-58.83dBn
RL 18.8dBr 18dB~ 4.883GH=z
DISPLAY LINE
-22.8 dBr
D
R
b, st Ay J
10 rl Al 1 A I
AT T P L L o B T L P LS P PN ST P T [
START 2.484GHz STOP 5.888GH=z
=*RBH 188kH= =*=UBM 388kHz SHP 638ns

Low Channel -3



Serial# SL07111303-ZBR-059(15.247)(ZBRAWA)
Title:  RF Test Report of Zebra Technology Corp, model : ZBRAWA Issue Date 10 January 2008
To FCC 15.247 2007 Page 42 of 63

www.siemic.com

ATTEN 28dB

MKR —57.83dBn
RL 18.8dBr 18dB. 7.738GH=z
DISPLAY LIME
—-22.8 dBr
o
24
s R R L AN bttt Mg othing, ]
PP e Pt O ! " R
START 5.888GH=z STOP 18.888GH=
=*RBH 188kHz =*=UBM 388kHz SHP 1.38sec
Low Channel -4
ATTEN 28dB MKR —51.83dBn
RL 18.8dBr 18dB. 24.18GHz
DISPLAY LIME
—-22.8 dBr
o
24
ettt WWW% WWM

START 18.88GH=z STOP 25.88GH=z

=*RBH 188kHz =*=UBM 388kHz SHP 3.80sec

Low Channel -5



Serial# SL07111303-ZBR-059(15.247)(ZBRAWA)
Title:  RF Test Report of Zebra Technology Corp, model : ZBRAWA Issue Date 10 January 2008
To FCC 15.247 2007 Page 43 of 63

www.siemic.com

ATTEN 28dB

MKR —56.67dBn
RL 18.8dBr 18dB~ 2.317GH=z
DISPLAY LINE
-22.8 dBr
D
R
. I R DTS Y| DU SR LIV, WY ) HM-MWManMMW
T g T T At hl AL L i F ¥ ¥ T
START 38MH=z STOP 2.488GHz
*RBW 188kH= =*=UBM 388kHz SHP 688ns
Mid Channel -1
ATTEN 2adB MKR —-51.83dBn
RL 18.8dBr 18dB~ 4.878GHz
DISPLAY LINE
-22.8 dBr
D
R
iy - s
| g A b o g o P o o g Ay A PO AT o
START 2.484GHz STOP 5.888GH=z
*RBW 188kH= =*=UBM 388kHz SHP 638ns

Mid Channel -2



To FCC 15.247 2007

Serial# SL07111303-ZBR-059(15.247)(ZBRAWA)
Title:  RF Test Report of Zebra Technology Corp, model : ZBRAWA Issue Date 10 January 2008

Page 44 of 63
www.siemic.com

ATTEN

28dB

MKR -56.33dBr
RL 10.8dBr 18dB/ 7.667GHz
DISPLAY LINE
-22.0 dBr
D
R
ot} [T L) M"LM/M‘&N:\MUM. POV Y WP IVON PV RETS P00 O
TR T R WOou ' e "’ .
START 5.080GHz STOP 10.086GHz
*RBU 188kHz *UBM 308kHz SWP 1L3@sec
Mid Channel -3
ATTEN 20dB MKR -52.17dBr
RL 10.8dBr 18dB/ 23.95GHz
DISPLAY LINE
-22.0 dBr
D
R
START 10.808GHzZ STOP 25.80GHz
*RBU 188kHz *UBM 308kHz SWP 3.88sec

Mid Channel -4



Serial# SL07111303-ZBR-059(15.247)(ZBRAWA)
Title:  RF Test Report of Zebra Technology Corp, model : ZBRAWA Issue Date 10 January 2008
To FCC 15.247 2007 Page 45 of 63

www.siemic.com

ATTEN 28dB

MKR -55.58dBr1
RL 18.8dBr 18dB/ 1.653CHz
DISPLAY LINE
-2z2.8 dBr1
D
R
L ekt e ALt i A Pt i, hWMMWMW
e e iy oy
START 3@MHz STOP 2.488CHz
*REM 188kHz *UBM 38@kHz SWP 688ns
ATTEN 2@dB MKR -47.58dBr
RL 18.8dBr 18dB/ 2.484GHz
DISPLAY LINE
-2z2.8 dBr1
D
R
LMWNM—MM\M\ . o ) ) |
A e T o T Tl o o e SR e A et v
START 2.484GHz STOP 5.888CHz
*REM 188kHz *UBM 38@kHz SWP 638ns

High Channel -2
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ATTEN 28dB

MKR —58.17dBn
RL 18.8dBr 18dB. 7.717GH=
DISPLAY LIME
—-22.8 dBr
o
24
e i o o B A M’@\nﬂ_‘;‘”ﬁ. b b st bl o e g, IR
I P T o e i ’ ’ i A I G AT
START 5.888GH=z STOP 18.888GH=
=*RBH 188kHz =*=UBM 388kHz SHP 1.38sec
High Channel -3
ATTEN 28dB MKR —53.17dBn
RL 18.8dBr 18dB. 23.95GH=z
DISPLAY LIME
—-22.8 dBr
o
24
RV AN WWW%WWW
START 18.88GH=z STOP 25.88GH=z
=*RBH 188kHz =*=UBM 388kHz SHP 3.80sec

High Channel -4
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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 (QP only @ 3m & 10m) is
+5.6dB/-4.5dB (for EUTs < 0.5m X 0.5m X 0.5m).

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

Test Date : December 19 2007
Tested By :Choon Sian Ooi

Standard Requirement : 47 CFR 815.247(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(dBuV/m) + ACF(dB) + Cable Loss(dB)

Test Result:
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Radiated Emission Plot (Transmit Mode)

Host EUT: MZ220

Signal Graph
E! 50
FCC 15,209 Limit 75 )
Peak Detectar (dBuim) 70
65 i
&0
=5 —
S0
45- |
40 g I
35
10 -% I " | | | Iy
23 g T —i
50 L“hl " [T
15 i T
10 g
.
o
30 .IDD IDUI. oo 1006.00
Frequency {MHz)
Test Data
Frequency Quasi-Peak A;':g;::a Polarity Tl;l:s';:;:::e Limit Margin
(MHz) (dBpV/m) = e (dBpV/m) (dB)
30.84 29.34 121.00 \ 178.00 40.00 -10.66
31.82 28.20 110.00 V 153.00 40.00 -11.80
37.15 21.84 116.00 V 24.00 40.00 -18.16
60.58 21.56 118.00 V 178.00 40.00 -18.45
100.40 29.82 131.00 V 292.00 43.50 -13.69
149.40 22.83 107.00 V 79.00 43.50 -20.68
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Radiated Emission Plot (Transmit Mode)

Host EUT: MZ320

Signial Graph
= .
FCC 15,209 Limit 75 1
Peak Detectar (dBuY,m) N
65 g
B0 g
55 g —
50 d
45 g I
40 g I
35 g
a '“ﬁv, |
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30 .IDD IDUI.DD 1006.00
Frequency (MHz)
Test Data
Frequency Quasi-Peak Al?:ifglill:a Polarity T;;.;:;:;le Limit Margin
(MHz) (dBpV/m) o) = (dBpV/m) (dB)
30.98 28.33 131.00 \Y 210.00 40.00 -11.67
31.26 27.15 145.00 \Y 18.00 40.00 -12.85
831.40 31.13 119.00 V 156.00 46.00 -14.87
531.00 32.36 102.00 \Y 234.00 46.00 -13.65
100.60 28.39 107.00 \Y 189.00 43.50 -15.11
204.00 23.32 104.00 Vv 45.00 43.50 -20.18
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Radiated Emission Plot (Receive Mode)

Host EUT: MZ220

Signal Graph
B .
FiCC 15,209 Lirnik 75 1
Peak Detector (dBuvfm) | | 7p
65 i
&0 i
55 i =
50 i
45 :
40 i I
39 i
_ [
25 | 1 o | |
20 -%J*ﬂ' e—1— Lﬁb"
15 i M
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i d
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SD.IDD IDDI. oo 1006.00
Frequency (MHz)
Test Data
Frequency Quasi-Peak Al?:iegl;::a Polarity T;J;:;}:e Limit Margin
(MHz) (dBpV/m) s e (dBpV/m) (dB)
105.80 25.71 100.00 V 100.00 43.50 -17.79
100.40 24.18 144.00 \% 67.00 43.50 -19.32
603.40 23.95 114.00 \ 224.00 46.00 -22.05
825.00 23.45 101.00 \ 23.00 46.00 -22.55
675.40 22.71 111.00 \ 321.00 46.00 -23.29
47.68 22.89 120.00 \ 265.00 40.00 -17.11




SIEMIC, INC.
Beoeseng global markels
Serial# SL07111303-ZBR-059(15.247)(ZBRAWA)
Issue Date 10 January 2008
51 of 63
www.siemic.com

Title: RF Test Report of Zebra Technology Corp, model : ZBRAWA
To FCC 15.247 2007 Page

Radiated Emission Plot (Receive Mode)

Host EUT: MZ320

Signal Graph
= .
FCC 15.209 Limit 757
Peak Detectar (dBu ) 70
65
é0-]
55- —
50
45 :
40
354
30- :
75 | L [
20
151 S
10-
.
o
30,00 100,00 1000.00
Frequency {MHz)
Test Data
Frequency Quasi-Peak Al:l:i(;::a Polarity T;J;:;}:e Limit Margin
(MHz) (dBpV/m) (cm) (deg) (dBpV/m) (dB)
100.40 26.71 121.00 V 78.00 43.50 -16.79
33.37 23.14 130.00 \ 53.00 40.00 -16.86
43.75 23.62 112.00 \ 134.00 40.00 -16.38
106.00 23.62 108.00 \% 178.00 43.50 -19.88
675.40 24.81 121.00 V 312.00 46.00 -21.19
47.68 22.47 110.00 \% 289.00 40.00 -17.54
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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" marqin 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 +5.6dB/-4.5dB (for EUTs <
0.5m X 0.5m X 0.5m).

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

Test Date : December 20 2007
Tested By :Choon Sian Ooi

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(dBuVv/m) — Amplifier Gain(dB) + Antenna Factor(dB) + Cable Loss(dB)
+ Filter Attenuation(dB, if used)

Test Result:
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Host EUT :MZ220

@ 2402MHz @ 3 Meter

Frequency | Azimuth | Antenna Height Raw Amp. Ant.Corr. Cable EUT Final Field Limit Delta Detector
Polarity @ 1m Factor Loss Strength @ 3m

(GHz) (Degrees) (HIV) (m) (dBuv) (dB) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (pk/avg)
4.80 180.00 \% 155.00 20.82 33.38 3.45 57.65 74.00 -16.35 pk
4.80 180.00 \% 155.00 6.80 33.38 3.45 43.63 54.00 -10.37 avg
4.80 180.00 H 155.00 22.02 33.38 3.45 58.85 74.00 -15.15 pk
4.80 180.00 H 155.00 7.67 33.38 3.45 44.50 54.00 -9.50 avg
2.39 0.00 H 155.00 33.00 29.53 2.32 64.85 74.00 -9.15 pk
2.39 0.00 H 155.00 8.50 29.53 2.32 40.35 54.00 -13.65 avg

Emission was scanned up to 25GHz.

@ 2441MHz @ 3Meter

Frequency | Azimuth | Antenna | Height | Raw Amp. | Ant.Corr. Cable EUT Final Field Limit Delta Detector
Polarity @ 1m Factor Loss Strength @ 3m
(GHz) (Degrees) (HV) (m) (dBuv) (dB) (dB) (dBuV/m) (dBuV/m) | (dBuV/m) | (pk/avg)
4.88 180.00 \Y 155.00 26.21 33.52 3.49 63.22 74.00 -10.78 pk
4.88 180.00 \Y 155.00 10.29 33.52 3.49 47.30 54.00 -6.70 avg
4.88 180.00 H 155.00 23.69 33.52 3.49 60.70 74.00 -13.30 pk
4.88 180.00 H 155.00 8.77 33.52 3.49 45.78 54.00 -8.22 avg

Emission was scanned up to 25GHz.

@ 2480MHz @ 3Meter

Frequency Azimuth Antenna Height Raw Amp. Ant.Corr. Cable EUT Final Field Limit Delta Detector
Polarity @ 1m Factor Loss Strength @ 3m

(GHz) (Degrees) (HN) (m) (dBuv) (dB) (dB) (dBuVv/m) (dBuVv/m) (dBuVv/m) (pk/avg)
4.96 180.00 \% 155.00 | 28.68 33.64 3.53 65.85 74.00 -8.15 pk
4.96 180.00 \% 155.00 11.44 33.64 3.53 48.61 54.00 -5.39 avg
4.96 180.00 H 155.00 | 24.88 33.64 3.53 62.05 74.00 -11.95 pk
4.96 180.00 H 155.00 9.65 33.64 3.53 46.82 54.00 -7.18 avg
2.48 0.00 H 155.00 | 30.00 29.75 2.37 62.12 74.00 -11.88 pk
2.48 0.00 H 155.00 8.20 29.75 2.37 40.32 54.00 -13.68 avg

Emission was scanned up to 25GHz.
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Host EUT: MZ320

@ 2402MHz @ 3 Meter

Frequency | Azimuth | Antenna Height Raw Amp. Ant.Corr. Cable EUT Final Field Limit Delta Detector
Polarity @ 1m Factor Loss Strength @ 3m

(GHz) (Degrees) (HIV) (m) (dBuv) (dB) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (pk/avg)
4.80 180.00 H 155.00 | 20.79 33.38 3.45 57.62 74.00 -16.38 pk
4.80 180.00 H 155.00 6.80 33.38 3.45 43.63 54.00 -10.37 avg
4.80 180.00 \% 155.00 | 24.86 33.38 3.45 61.69 74.00 -12.31 pk
4.80 180.00 \% 155.00 9.25 33.38 3.45 46.08 54.00 -7.92 avg
2.39 0.00 H 155.00 | 33.70 29.53 2.32 65.82 74.00 -8.18 pk
2.39 0.00 H 155.00 9.90 29.53 2.32 42.02 54.00 -11.98 avg

Emission was scanned up to 25GHz.

@ 2441MHz @ 3Meter
Frequency | Azimuth | Antenna | Height | Raw Amp. | Ant.Corr. Cable EUT Final Field Limit Delta Detector
Polarity @ 1m Factor Loss Strength @ 3m

(GHz) (Degrees) | (HV) (m) (dBuv) (dB) (dB) (dBuv/m) (dBuv/m) | (dBuVv/m) | (pk/avg)
4.88 180.00 \% 155.00 25.74 33.52 3.49 62.75 74.00 -11.25 pk
4.88 180.00 \% 155.00 9.98 33.52 3.49 46.99 54.00 -7.01 avg
4.88 180.00 H 155.00 21.17 33.52 3.49 58.18 74.00 -15.82 pk
4.88 180.00 H 155.00 7.38 33.52 3.49 44.39 54.00 -9.61 avg

Emission was scanned up to 25GHz.

@ 2480MHz @ 3Meter
Frequency Azimuth Antenna Height Raw Amp. Ant.Corr. Cable EUT Final Field Limit Delta Detector
Polarity @ 1m Factor Loss Strength @ 3m

(GHz) (Degrees) (HV) (m) (dBuv) (dB) (dB) (dBuV/m) (dBuvim) | (dBuVim) | (pklavg)
4.96 180.00 \% 155.00 | 24.03 33.64 3.53 61.20 74.00 -12.80 pk
4.96 180.00 \% 155.00 8.93 33.64 3.53 46.10 54.00 -7.90 avg
4.96 180.00 H 155.00 | 26.06 33.64 3.53 63.23 74.00 -10.77 pk
4.96 180.00 H 155.00 | 10.12 33.64 3.53 47.29 54.00 -6.71 avg
2.48 0.00 H 155.00 | 31.12 29.75 2.37 63.12 74.00 -10.76 pk
2.48 0.00 H 155.00 9.20 29.75 2.37 41.34 54.00 -12.66 avg

Emission was scanned up to 25GHz.
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Annex A.i. TEST INSTRUMENTATION & GENERAL PROCEDURES

Instrument Manufacturer Model CAL Due Date
Spectrum Analyzer HP 8564E 05/01/2008
EMI Receiver Rohde & Schwarz ESIB 40 02/07/2008
R&S LISN R&S ESH2-Z5 04/27/2008
CHASE LISN Chase MN2050B 04/26/2008
Antenna(l ~18GHz) Emco 3115 08/17/2008
(Soaﬂfj‘ggm) Sunol Sciences JB1 10/04/2008
Chamber Lingren 3m 09/28/2008
Pre-Amplifier(1 ~ HP 8449 05/01/2008
26GHz)
DMM Fluke 73l 05/01/2008
Variac KRM AEEC-2090 See Note
DMM Fluke 51l See Note
Horn Antenna Com Power AH-840 5/21/2008
(18~40GHz)
Microwave Pre-Amp Com Power PA-840 5/21/2008
(18~40GH?z)

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 50Q2/50uH 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
EUT& < >l /
Support Units
upp —¢—E s
/Turn Table
soen) g
= !

Ground Plane

Test Receiver
\ |

MOOOO

[ele e NC
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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
(Including Brand Name) MBI & SEE] N ey (List Length, Type & Purpose)

Laptop PC Serial to USB Cable : 1 meter.
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Block Configuration Diagram for Radiated Emission

LISN 2, 120V 120V-@-66HzZ;
60Hz Power Input

LISN 1

EUT

<4—ooden table, 80cm above
ground plane

3 Meter

Receiving Antenna
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Block Configuration Diagram for Conducted Emission

120V @ 60Hz,
Power Input

LISN 2, 120V
60Hz

LISN 1

EUT

Host

<4—ooden table, 80cm above
ground plane
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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 Testing The EUT was controlled via PC Using manufacturer’'s program.

Others Testin
g TX mode is normal mode with full power.
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Please see attachment



