ZEBRA TECHNOLOGIES CORP.

PORTABLE LABEL PRINTER WITH BLUETOOTH ANI
WLAN

Model: P4T

28 August 2008
Report No.: SL08041104-ZBR-024(15.247) (P4T with Bluetooth and

WLAN)
(This report supersedes NONE)

EMC Test Report

L]
7]
il
&

£

L)
=
L
)
]
1}
:_'_;

=

SIEMIC, INC.

Modifications made to the product : None

This Test Report is Issued Under the Authority of:

Choon Sian Ooi Leslie Bai
Test Engineer Engineering Reviewer

This test report may be reproduced in full only.
Test result presented in this test report is applicable to the representative sample only.
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United States Department of Commerce
National Institute of Standards and Technology

NVIAD

Certificate of Accreditation to ISO/IEC 17025:2005

NYLAF LAB CODE: 200729-0

SIEMIC Laboratories
San Jose, CA

5 goonmiddod &y Mg Mahiona! Volodery Laboratany A comaailmtion Program for spealic Serieas,
Fsled o the Scope afl Apcreddabion, for
ELECTROMAGNETIC COMPATIBILITY AND TELECOMMUNICATIONS

This [aboradany is accredied i accardance with the necognined Infernationa) Standard MS04EC 170282008,
This acorecitabon demonsirales Jechnica’ compefence for a cefined soope and e operation of o aharatory guakty
marspaenl e (efar fo ol IS0-NAC-IAF Gommpoas dated’ 18 June 20351
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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.fec.gov under E-Filing, OET Equipment Authorization
Electronic Filing, Test Firms.

Sincerely,

Phyllis Parrish
Industry Analyst
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VEI

Vobnbary Castral Couned For erlardncs
iy lalormanion Techaolopy Eoupment

]E MO Bidg #-0-5 Arsbudei

Vhreto—Hu Tobyn Jazen 105-0041
Tel+El-2-3073-3118
Fac+HI-5-5518-0157

Bk e e =

Fabruary 12 . 2004

TO: SIEMIGC, ING.

Membership MO: 2185

Wia confirmed your payment for annual memoershio fee and admissaon fee. Thank
wid wiry msch for your remittng.

Please find snclosed YGE] documents. As admission fee and arn el mambarahip fae
were confirmed, your campany registersd ag VG| afficsl mambar.

Fram rmow an, it s possibla for yous compary 1o sebmit ccnformity werification report
arsand application for registration of measuremant facilites.

Plaass find necessary foems for ywouws submession fram VGCT web-site.

W CLOF P

Witien you submit conformity verification report, pleass subret to Ma, Yoke Inagaki /
inagakitvooiorip and appbcation for registration of measuremant facilities, please
cubmit to Mr. Masaru Denda & denda@sccrLorip

Ther address. phoerne amd fax rumber are absolutly same as [ Please refer address
mificated an top right-hand comer of this page

i you hawe any cther guestions regarding membership, feal fres to contact me,
Thank wou wery mush.

HBast Hegards,

Haako Hor (M50
Wioicl
o ooi.orjp

Enclosura

R S R A SR (T
Tis-tid) AWEREAESE-1-5 4T EITL 8 (M0aEi] Al Tel 0328751130 Fasc 8- 551205
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Certificate

This is 1o cestifly that the
Chanlity Management System
of

SIEMIC , Inc.

2106 Rinpwodd Avenme
San Jose, California 25131 154

has been sumhorized o carry out Japan Specified Radio Equipmnent test by
order and under superasion of RF Technobogies Co., Lid, acconding to
Motification Mo B8 of Radie Law,

An mascesmcenl of the Inborssory was conducsed sccording 10 the “Procedurs and
Comfitions for Appointmenes of 2, 40H2 Band Low povesr dats commamications syslom
thin Blusiooth and Wirchess AN st with reference do - 1SOVTEC | 7025
by an RF Technologics Co., LKl midizor

Audit Report No. MRFOSO927

e 1, e i - },#/J,-"

" ——— ll,-" h
e | o Lepme”
Kaouvaki Sarashing kit i

President

i w
EF Techmodogkes O, Lid, BF Techoologies Cn., Lid,
Amalat D lasued [Make
Seplember 2 7th, 205 Chotiodazr Sth, 2ES

Ihis Cenifleste is valid wmil September 26™ 2006 or next schedule audit.

T ; Uty Regimiened Centificotbon Ekody
KF 'l'ﬂ:h:n.:‘r'lng'hﬂ f:“., [T
472, Mippa-che Kohoks-ku, Yokohamss, 2254057, Japan
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Al 8 7] 3T X A A
Certificate

of Desiprated Testing Lolbeweory

AW E NS : KROOIZ

BRI EE L) gyl Eraed

(Name af Lob ) (ks Cldibinin £ Cotifierion Taofrohoges Ch, Lid)
= : AFE o] HA Er{ ofpw]a] 4136-1
Address) CLAI, A, Bubai-ap foheorrea, oargea- Ly Fooreed

2206 Ringwood Avene San Jose, CA, USA,

Aol 9 Wy : 4 (Teleccommunication Part)
(Area & Category) 54 (Radio Communication Part)
# A} g (EMI) : uj S x) 4 ¥
= sl (EMS) & o)== g
7| 9t4 (Safcty)
M 2 5 F-pH(SAR)

# 7IgE A REA7]7) A H7] B A9 B2 Tl BT A -
ol HRFA7|7|Aq7|Rez =4 ).
This is to ceriyy that
the above mentiorned oeboraioey s desigreted
s the festing labormtory n accordornce with
the Megulbmrions on Desigration of Testing Lobosmiory |
S Irgformrestion and Commuarndootion Foguiprresnt.

20053 (Year) THMowh]l 59l

A sh A F oA

INrector Creneral of Radio Resecroh
Ministry of Information and Corremuariootion
Republic of Kovea
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= . LINITED STATES DERFARTRIENT OF CORMNMERCE
= = ] Mlatisnal Insticuws of Scanderdos and Technalogy
Pl e Gailiersbarg Maryland 20659

Ajpril 17, 2006

®r. Leskie Bai

SIEMIED Lakowminries
2206 Rimgwood Asenue
San Jose, CA O5] 3]

Dgar Wl B

| am pheased b0 infarmn voo that your lnhormbory has been recopnized By the Minsstry of Inlomaissm and
Commwmication's Hedio Rescarch Labormiory (RHL ) msder the Asle Pesifle Economic Cooperatson

| APECY Mutunl Becopnites Arrmmgement (MEAL  Your lsborainry |s nive designaiod fo netasn
Conforminy Assessiment Hody (CAB) umder Appendix B, Fhase 1 Procedunes, of the ATEC Tel MELA.
The perinend informaiion aboul Vo Ll|5-|l|l£..|r'_..'l- designemion is as Tl o

LCAH Mame: SIEMIC Labsratories

[dentifimion Mo, US0160

hcope:

_ Cavern =g  snsmdards Diade ol Rezognilion
| Electro Pagnetic Interferonce I. HEL MNotice Mo, DO05-821° Technical fApril 13, ZIHIL
Beguirements for Eleotromagme e Enlerfenine
I Anmesx #iKM-221, HEL Motice Mo, 2005:13]:
Caofifarmily ArseiRimien Procediane for
| = Electromagnetic Imterlenncs |
| Elzzere Maognetic Susceptibility HEL Motsee Mo, JO05-1 300 Technical April |5, 21HH
Reguiremenis for Elecirmmnagnetic
Susceprililny
Anney 1 -TIEKMN-&] O-8-T, -3, -4-4, 4.3,
-4-f, -8, -4-11L BREL Motige Mo, 2005-132
Confarmity Assessment Procedom for
| Eleziroinngnetis Suscepihilicy

id

Yo may sabmil s ddata o RRIL w0 verify than the egeipimest 1o be imporied inso Kares satises tae
spplicable requirements,. The designation of your organization will remaan i foree & ong & s
acoreditmion for the designaved scope remains yalid and comply wilth the dessgnation requirementa

The names al all meeopnised CARs will be posted o the MIST webslie o hitpo/fs sis. govfeam. I you
heve sy geestions. plesse contact Mr. Jogindar (Joe) Dhillon s (3013 9355521, We sppreciate your
continued intervsl moowr snlermaliesl con iy pssesrneal acinilics

Skemcorely,

P NFE e

Lxivid F. A blermisn
Ceroup Leader, Standonds Coordination and Conlormity Group

ek, Joggiendar Ldillom MH
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. - UNITED STRTES DEFARTMENT OF COMBMERCE
i Plaramnal Iestizute of Brandards and Technology
"'..ul:_ﬂ.l"rl Cisthershuny, Masdand 20885

Belay 3, JIHlG

SAr, Lesle Bai

SIEMIC Laborniories
Z20d Flipgwosad Averiie
San Jose, CA 95131

[Bear BAr. Hai:

| am pleased 1o inform you that your laboratory has been recognized by the Chinese Taipei's
Baarezn of Standards, Metrobogy, and Inspection (BSM1} under ibe Asia Pacifie Economic
Conpemtion [ APEC) Mubinl Recopnition Armmgesment (MEA}, Youor labomlary is nes
designated to act a5 o Conformity Asscsamednl Body (CAB) under Appendix B, Phase T
Procsdures, of the APEC Tel MEA. You moy submii i daga to BEMI 10 venify that the
cxquipment io be impored into Chinese Tadpei soissfies the npplicshle requitemerts. The
desipnation of your erganizeibon will remain in force as lony o 11 mecreditation for the
desigrabed soope fimmabns valid snd comply with the designmtion requirements. The pertinee
designation mformation & as follows

- RSk rumber SLI-IN-E-T130R (Bus=i be applied o the st reporis)

- LS ldentification Mo (LT

- Spope of Desipnatbon: CMNS 153438

= Auhorized signatary e, Leslis Rai

The nomees of all recopnized CABs will be posbad on ithe MIST website o hitpoiisnistgovinem

[T you have any questions. pbease corloet We. DHE lom @ 301-975-5521, We appreciale yous
cominued interest in owr imfernationnl conformity msssSssment ociavitics

Sincerely,

AR LV R

David F. Alderman
Girosip Lender, Standords Ceordination and Conloammty Lircap

et Japindar Cihilkon

NIISST
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SIEMIC ACREDITATION DETAI

s UPATED STATES DEPARTMENT OF COMPMERCE
= — ] Maciomal nsecires ol Standards and Toohnobo gy
'qu.:-\.d"r' Gaitrsraairg, Masgdand ECE35

P

Anegusi B 2066

Blir. Leslie Ha

SIEMIC Laboradorkes
23005 Ringwocd] Avenue
Son fose. ChA 95131

Dhear Mir. B

I nm plezsed o inform you thal SIEMIC Loborstooes has beéen recogrized by the Chinese
Tafpei’s Motisnsl Communications Commission (SO0} aniber the Asia Pacifl: Ecomsamic
Cooparaibon for Telecommunications and Infoomation, Mutunl Recopnition Asmamgenset (AFEC
Ted BRAY, Yaur laborsiory s sow designaged o aet 25 n Conformity Assessmen Body (CAR)
under Appendix B, Plase | Procedures. of the AFEC Tel MREA

Vau may submeil tes datn o MO0 1o ver iy Thay the equdpenent w© b imporied imie Chioese
laipel sotisdies their applicoble requirements using the fellowing pubdelines

- Yaour lnboratory's assigned t-digii 1.5, kentification mumber i DS0T6E. Y ou shouald
reference this pumber in your correspondence
The scope of desipantbon s limisgd o LPSHE, Your designagion will remain in focee s
long ns yoor socneditnibon nemaing valld for the seope of desipnation.

If wous hove any guestions plesse contact Mr. Jegiexlar Dhillen vin emuil of dhillon@Enist.gay or
via flise s 301-975-534 14, The noumes of all recoprdzed Iaborataries will be posted on the SIS
wobsile ot hinpaisnisc goy/mm. We apprecinte your contimied ingenssl it oar infermatioeal
confoemily assesamenl aotivities

Simcerely.

‘g}' Gt A A

David F, A lderman
Ciroup Leader, Sndards Coordination and Confisemity Group

i Jogimdar Drhillon

NIST
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fffﬁ\“ Laboratorio Valentin V. Rivero
= i

FAIETI

MM TIC & Mesco F @ 18 de oclubre de 008

LESLIE Bal

DIRECTOR OF CERTWFICATION
SIEMIC LABORATORIES, INC,
ACCESSMMG GLOBAL MARKETS
FREEBEEMNTE

En con@asiasatn o iy s oe fecha 5 g saphicenbing g8l 850 =0 cumssc, b= comenss
e eShmos  muy  inferassdie en s o nlencian de mmar un AcuRnda e
Fecariccimisnia Mulun, para lo cual adjunia & a8 S49iTila evontara = Scusma e
dioma mles § atpaol prefennoo oe ios cuales = pico se@ revSE00 ¥ B8N Su cEeo
COMEQisa, para gue 51 &5ia o acuerdo pader frmado para mandaro  con e
By e ciaces M canee: e su wsio bueno y asi podar efenoer ik arysrde

Apmwecha B ESCTID para Mecciormis gue questo nbormediano gesir SEnS e
Smpress funbel o RENoo 5 A& de OV, amprass qeie ha celaborsss dursi= mucha
I mipn con nosolios & B neladicrado g |a evalascion de = corformidad y ouss S
Son T ekpenence Bn B gestoria da la carkfoacd &0 de G mplrreenit oon Mommas
Oficisles Maxicanas de prodousto &5 Mdwapa

e desnco d8 usiad enyiEandoks un Sordisl sslide 'y espersnda sus cormentanas al
Acuerdo QuE NoS Dousa

AlENLETETHE
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OFTA | S salepnone W ; (B52) 2061 6310

J e
~—ET oL e Faxho E3cagn ; (5502636 SOM

W R E-mal Wsbail 20 July 2005

bir. Leslie Bai
Direcior of Cerificalion,
SIEMIC Labomiories

220 Ringrwood Avenue

Zan Jose, Califomia 95131
LIEA

[rear bAr. Bai,

Application of Recopnised Testing Ageney (RTA)

Refeming your submizssm of 28 fune 20 m relation o the application of
RTA, | am plessed so mform sou thet OFTA bas appoimed SIEMIC Labormiones

(SIEMIC) as a Recognized Testing Agency (RTA)

Please mite that, wnder the Hong Komg Telecommumications Eguaipenent
Evaluation and Cetifiation (HETEC) Scheme, SIEMIC s authorized 1o comdissy
vvaluation tests on eelecommunications  equipment agans the Tollowing HETA
specifications ;

ioms ) -
1001, 1002, 1004, 1046, 1007, 108
1010, 1005, 1016
1022, 1036, H2T, 1020
130, 1031, 1032, 1053, 1034, 1035, 10049
1041, 1042, 1043, 1045, 1047, 1045
2|

Wou are requesied to refer o and comply Wil the code of pracice and
pmdelines for RTA os given in the nformation Mo OFTA 1411 “Kecopnised] Teving
Agency (RTA) for Comchicing Evalimnios Test of Telecommunications Equipment™,
which can he dirwmbiaulsal fram OFTA™= homupagy at

hiips ey alia. oy b tec/information-notes himl,

I vou Fave amy quimies, phesse do not hesilate o conlact me.

Yoars sincerely,

(K K Sin)

for Dhirecior-Cenesal
of Telecommunications

Crifice of the Telecommsnicatbans SAutharity hizposww. ofta gow.hi
FAIF Wa Chisng Hasse 13 Oueon's Rosd East  Wan Chal Hong Kong

Lo }

R T LG 210 AR 20 T
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To FCC 15.247 2008, IC RSS210 Issue 7: 2007

The purpose of this test programme was to demonstrate compliance of the Zebra Technologies Corp., model:
P4T against the current Stipulated Standards. The Bluetooth and WLAN radio have demonstrated compliance
with the FCC 15.247 2008 & IC RSS210 Issue 7: 2007.

EUT Information

EUT :

Description This is a Zebra Host Printer, primarily with P4T WLAN radio and Bluetooth radio. Those
radios will be installed inside the product and will not be user accessible. The antenna is
an internal antenna and will not be user accessible. 802.11b/g radios is designed to
operate in the international ISM Band from 2.412 to 2.462 GHz. and Bluetooth radio is
designed to operate form 2402MHz to 2480MHz.

Model No ©PAT
Serial No © XXXPZ08-16-5012
. 100~240 VAC, 50~60Hz
Input Power 12 VDC, 4A

Power Supply = Model : FSP048-DBCA2

Classification . . .
Per Stipulated Frequency Hopping Spread Spectrum / Device & Spread Spectrum System /Device

Test Standard
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Purpose

Compliance testing of RFID Encoder & WLAN radio with stipulated
standard

Applicant / Client

ZEBRA TECHNOLOGIES CORP.

Manufacturer

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

Laboratory performing the tests

SIEMIC Laboratories

Test report reference number

SL08041104-ZBR-024(15.247) (P4T with Bluetooth and WLAN)

Date EUT received

10 July 2008

Standard applied

47 CFR §15.247: 2008 & RSS 210 Issue 7: 2007

Dates of test (from - to)

Test Date : July 14-August 25 2008

No of Units: 1
Equipment Category: DSS & DTS
Trade Name: Zebra Technologies Corp.
Model : P4T

RF Operating Frequency (ies)

Bluetooth (2402 MHz to 2480 MHz,), WLAN (2412MHZ-2462MHz)

Number of Channels :

Bluetooth (79 Channels), WLAN (11 Channels)

Modulation : GFSK / Pi/4ADPSK / 8DPSK (BT), CCK/ OFDM (WLAN)
FCCID: 128-ZB4LAN-01
ICID: 3798B-ZB4LANO1




SIEMIC, INC.

’ ) Serial# SL08041104-ZBR-024(15.247) (PAT with Bluetooth and WLAN)
Title: RF Test Report of Zebra Technologies Corp. Issue Date 28 August 2008

Model PAT _ Page 18 of 89
To FCC 15.247 2008, IC RSS210 Issue 7: 2007 T et e

NONE



SIEMIC, INC.

Title: RF Test Report of  Zebra Technologies Corp.

Model PAT

To FCC 15.247 2008, IC RSS210 Issue 7: 2007

Serial# SL08041104-ZBR-024(15.247) (PAT with Bluetooth and WLAN)

Issue Date 28 August 2008
Page 19 of 89
Wwww.siemic.com

The product was tested in accordance with the following specifications. All testing has been performed according
to below product classification:

Frequency Hopping Spread Spectrum / Device

Test Results Summary

Test Standard
Description Pass / Fail

47 CFR Part 15.247: 2008 RSS 210 Issue 7: 2007
15.203 Antenna Requirement Pass
15.205 RSS210(A8.5) Restricted Band of Operation Pass
15.207(a) RSS Gen (7.2.2) AC Line 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(a) (2) RSS210 (A8.2) 6dB Bandwidth N/A
15.247(a) (1) () RSS210(A8.1) Number of Hopping Channels Pass
15.247(a) (1) () RSS210(A8.1) Time of Occupancy Pass
15.247(b) (2) RSS210(A8.4) Output Power Pass
15.247(c) RSS210(A8.4) Antenna Gain > 6dBi N/A
15.247(d) RSS210(A8.5) Antenna Port 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(j) §2.1091& §2.1093 RSS Gen(5.5) Maximum Permissible Exposure Pass
15.247 (d) 100 kHz Bandwidth of Frequency Band Edge Pass

RSS Gen(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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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
15.247(3)(2) RSS210 (A8.2) Bandwidth Pass
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(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 Pass
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(i) 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.

1) The antenna is printed inverted antenna (CQ 18673-G1M). Antenna maximum gain is 2dBi for 2400-2483.5 MHz
band

2) The WLAN antenna (CQ18050-G1) has unique connector and installed inside chassis with a gain 3.76dBi which
meet the requirement.
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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:
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 - 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : July 14- August 25 2008
Tested By :Choon Sian Ooi
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Results: Note -

Quasi-Peak Limit
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0.15 1.00 10.00 30.00
Freguency (MHz)
Phase Line Plot at 120Vac, 60Hz
Corrected . . Corrected . .
Line Under | Frequency | Amplitude Limit Margin Amplitude Limit Margin
(dBuV) (dB) (dBuV) (dB)
Test (MHz) (dBuV) QP QP (dBuV) AVG AVG
QP AVG
Phase 3.85 35.14 56.00 -20.86 27.24 46.00 -18.76
Phase 3.94 36.42 56.00 -19.58 27.99 46.00 -18.01
Phase 3.64 34.13 56.00 -21.87 26.69 46.00 -19.31
Phase 0.17 48.59 64.93 -16.34 39.92 54.93 -15.01
Phase 3.99 34.93 56.00 -21.07 26.97 46.00 -19.03
Phase 3.78 34.01 56.00 -21.99 26.69 46.00 -19.31
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SL08041104-ZBR-024(15.247) (PAT with Bluetooth and WLAN)

Results: Note -

Quasi-Peak Limit
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Frequency (MHz)
Neutral Line Plot at 120Vac, 60Hz
Corrected - . Corrected . .
Line Under Frequency Amplitude (L—I;le\tl) M(adrgl)n Amplitude ((Ij-IBr:I\t[) M(ng)m
Test (MHz) (dggV) QP QP (‘jR,“GV) AVG AVG
Neutral 0.18 46.71 64.55 -17.84 36.44 54.55 -18.11
Neutral 0.39 38.06 58.01 -19.95 25.11 48.01 -22.91
Neutral 3.85 32.52 56.00 -23.48 25.62 46.00 -20.38
Neutral 1.65 35.71 56.00 -20.29 31.21 46.00 -14.79
Neutral 0.55 34.97 56.00 -21.03 31.40 46.00 -14.60
Neutral 3.75 31.95 56.00 -24.05 24.64 46.00 -21.36
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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 - 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 — 20GHz is +1.5dB.

4 Test Date : July 14- August 25 2008
Tested By :Choon Sian Ooi

Requirement(s): 47 CFR §15.247(a)(1)()
Procedures: The Channel Separation was measured conducted using a spectrum analyzer at low, mid, and hi channels.
Frequency hopping systems in the 2400~2483.5 MHz shall have, hopping channel carrier frequencies separated by a minimum of 25

kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. The system shall hop to channel frequencies that are
selected at the system hopping rate from a pseudo randomly ordered list of hopping frequencies.

Bluetooth
Channel Freqﬁzzgﬁ:\nHz) Channi:wslfzp;aration Bza(:1 g:ig&a?xlz) 99% Char}r&ﬂgandwidth
Low 2402 1.015 875 845
Mid 2441 1.015 870 855
High 2480 1.015 875 860
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Bluetooth

Channel Separation - Low Channel

ATTEN 208dB = MKR @dp
RL 18.8dBn 1848/ LB15MHzZ
ﬂwﬂ”\ ™ S
/\F\(—‘ X ’/«\
W
=R \K“‘\/J‘ N/J(
1815 MHz
o [} dB I

CENTER 2.482888GH=z SPAN 3.888MHz

=*RBH 188kH= =*=UBM 388kHz SHP 58.8ns
Channel Separation - Mid Channel
ATTEN 2adB £H.KR —-.83dB
RL 18.8dBr 18dB~ 1.815MH=z
® \“'\/Nwﬁ V\M\M’/ﬂ
815 MH=z

W —-.83 dB
R

CENTER 2.448888GHz SPAN 3.888MHz
=*RBH 188kH= =*=UBM 388kHz SHP 58.8ns
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Channel Separation - High Channel

ATTEN 28dB ZTMKR —.66dB

RL 18.8dBrn 18dB~ 1.815MHz

A N i
RIS SR

CENTER 2.488888GHz SPAN 3.888MH=z

*RBW 188kH=z *UBH 388kHz SHP 58.8ns
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5.4 20dB 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 - 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 — 20GHz is +1.5dB.

4 Test Date : July 14- August 25 2008
Tested By :Choon Sian Ooi

Requirement(s): 47 CFR §15.247(a)(1)(i)
Procedures: The 20dB bandwidths were measured conducted using a spectrum analyzer at low, mid, and hi channels.

Note: The maximum allowed 20 dB bandwidth of the hopping is 500 kHz.

ch Channel Frequency (MHz) 20 dB Channel Bandwidth 99% Channel Bandwidth
annel
(KHz) (KHz)
Low 2402 875 845
Mid 2441 870 855
High 2480 875 860

Refer to the attached plots.
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Bluetooth

R T a8 ff E W\ﬁ

20 dB Bandwidth - Low Channel

ATTEN 28dB ZTMKR A7dB

RL 18.8dBrn 18dB~ 875kHz

AT
e /\/f \\

CENTER 2.482888GHz SPAN 3.888MH=z

*RBW 38kHz VBH 38kHz *SHP 58.8ns

20 dB Bandwidth - Mid Channel

ATTEN 28dB ZTMKR —.33dB

RL 18.8dBrn 18dB~ 878kHz

Lo | o A

CENTER 2.441888GH= SPAN 3.888MH=z

*RBW 38kHz UBH 38kHz SHP 58.8ns
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20 dB Bandwidth - High Channel

ATTEN 28dB ZTMKR —.67dB
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-.67 dB /‘/’ v \5‘\,\,\

VAR ¥ T\

CENTER 2.488888GHz SPAN 3.888MH=z

*RBW 38kHz *UBH 38kHz SHP 58.8ns

99% Bandwidth - Low Channel
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99% Bandwidth - Mid Channel
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5.5 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 — 20GHz is +1.5dB.

3 Environmental Conditions Temperature 23°C - 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : July 14- August 25 2008

Tested By :Choon Sian Ooi

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

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. 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 Number of Hopping Channel measurement was taken conducted using a spectrum analyzer.

RBW=30 KHz, VBW > RBW

Test Result:
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Number of Hopping Channel

2402 - 2480 MHz: 79 Channels

ATTEN 1ede
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5.6 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 - 20GHz is +1.5dB.

3 Environmental Conditions Temperature 23°C - 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : July 14- August 25 2008

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. 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:
Bluetooth
Channel Frequency Dwell Time Limit
Channel (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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Low Channel (Sweep in 31.6sec)
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Mid Channel (Sweep in 31.6sec)
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High Channel (Sweep in 31.6sec)
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5.7 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 - 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : July 14- August 25 2008

Tested By :Choon Sian Ooi
Standard Requirement: 47 CFR §15.247(h)

Procedures: The peak output power was measured conducted using a spectrum analyzer at low, mid, and hi channels. Peak
ggtﬁ]tl:tor was set to measure the power output. The power is converted from watt to dBm, therefore, 1 watt = 30
Test Result :
WLAN
Chamal | Crame ey | PeakOuputPover | Wzt O
802.11b Low 2412 30 9.1
802.11b Mid 2437 30 9.6
802.11b High 2462 30 10.0
802.11g Low 2412 30 10.1
802.11g Mid 2437 30 10.0
802.11g High 2462 30 10.1
Bluetooth
Channel Channel Frequency (MHz) Measured Output Power Peak_Ol_ltput Power
(dBm) Limit (dBm)
Low 2402 -1.00 30
Mid 2441 -1.50 30
High 2480 -1.50 30
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Output Power Low Channel (802.11b)

ATTEN Fade HKR —46.17dBr1
RL 28.8dBr 1adB” 2.38788GH=z

v TOTAL 9.1dEr
DENSIT —65.7dBr Hz

CENTER 2.41288CHZ SPAN 58.88MHz
*REM LBMHz UBH LBMHz SHP 58.0rs

Output Power Mid Channel (802.11b)

ATTEN Fade HKR —49.83dBr
RL 28.8dBr 1adB” 2.41288GH=

T

v TOTAL 9.6dBEr
DENSIT —65.2dBr Hz

CENTER 2.43788GHz SPaN 58.88MHz
=*RBHW 1.8MH= VEH LBMH=z SHP o8.8ns
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Output Power High Channel (802.11b)

ATTEN Fade HKR —49.33dBr
RL 28.8dBr 1adB” 2.43788GH=

‘,.u'p_ ‘MI\\'\
TOTAL 18.8dBr1
DENSIT —64.1dBn"Hz

CENTER 2.46288GH= SPAN Sd.88MH=
=*RBH L.BMH=z UBH L.BMHz SuP 58.8ns

Output Power Low Channel (802.119)

=*ATTEN 2ede HKR —39.17dEnr
RL 21.8dBr 1adB” 2.39733GH=z

R

TOTAL 18.1dBr
DENSIT —62.1dBh Hz

CENTER 2.41288GH= SPAN Sd.88MH=
=*RBH L.BMH=z =UBH 3.8MH=z SuP 58.8ns
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Output Power Mid Channel (802.119)

=*ATTEN 2ede HKR —38.17dEnr
RL 21.8dBr 1adB” 2.42233GH=

D
TOTAL 18.8dBr
DENSIT -62.8dBth/Hz

CENTER 2.43788GH= SPAN Sd.88MH=
=*RBH L.BMH=z =UBH 3.8MH=z SuP 58.8ns

Output Power High Channel (802.119)

=*ATTEN 2ede HKR —48.33dBr
RL 21.8dBr 1adB” 2.44733GH=z

1}
TOTAL 14.1dBr
DENSIT -62.6dBf1/ Hz

CENTER 2.46288GH= SPAN Sd.88MH=
=*RBH L.BMH=z =UBH 3.8MH=z SuP 58.8ns
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Bluetooth

Output Power Low Channel

ATTEN 28dE MKR ~1.88dBr
RL 18.8dEn 18dB” 2.48192GHz
MKR
2.4@8192 GHz
o -1.0@ dBr
MW
® WM
Aot
CEMTER 2.48208CHz SPAN 18.88HHz
*REW LBMHz VEM LBMHz =SHP 58.8ms
ATTEN 28dE MKR -1.58dBn
RL 18.8dEn 18dB” 2.44127GHz
MKR
2.44127 GHz
o -1.58 dBr
R M by
b
CEMTER 2.44188CHz SPAN 18.88HHz

*RBW 1.8MHz *UBH 3.8MH=z SHP 58.8ns
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Output Power High Channel
ATTEN 28de MKR -1.5@8dBr
RL 18.8dBr1 1@adB~” 2.48885GH=

HKR
2.48885 GHz

o -1.58 dBr \\

CENTER 2.48888GH= SPAN 18.88MH=z

*RBW 1.8MHz *UBH 3.8MH=z SHP 58.8ns
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5.8 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 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 : July 14- August 25 2008
Tested By :Choon Sian Ooi

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.

Channel 6 dB Channel 99% Channel 6 dB Occupied

Protocol Channel Frequency Bandwidth (MH Bandwidth (MHz) | Bandwidth Limit
(MHz) el (MHz)

802.11b Low 2412 8.58 13.75 0.5
802.11b Mid 2437 8.92 13.75 0.5
802.11b High 2462 8.92 13.75 0.5
802.11g Low 2412 16.75 16.65 0.5
802.11g Mid 2437 16.75 16.75 0.5
802.11g High 2462 16.67 16.67 0.5

Refer to the attached plots.
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6 dB Bandwidth - Low Channel (802.11b)

=*ATTEN 2ede ZMKR —-.17dB
RL 21.8dBr 1adB” 8.58MHz

“ /
byl Al
it ™
Pl e, M

CENTER 2.41288GH= SPAN Sd.88MH=
=*RBH 1@8kHz UBH 1@8kH=z SuP 58.8ns

99% Bandwidth - Low Channel (802.11b)

=*ATTEN 2ede ZMKR L7dB
RL 21.8dBr 1adB” 13.75MH=

DCCUPIED BM ™
¥0CC 99.8@ Jr

g 13.75MHz ff \

54
i R 2 8l
MMW' R
P Ty -‘mm-w.‘
CENTER 2.41288GCH= SPaN 58.88MHz

=*RBH 18@kH=z VEH 18@8kH=z SHP o8.8rs
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6 dB Bandwidth - Mid Channel (802.11b)

=*ATTEN 2ede ZMKR A7dE
RL 21.8dBr 1adB” 8.92MHz

R
gt 4 NI
S E\K"\W«

CENTER 2.437086Hz SPAN 58.88MHz

*REM 108kHz UBEM 100kHz SHP 58.8ms
99% Bandwidth - Mid Channel (802.11b)

*ATTEN 28dE <HKR -.83dB

RL  2L.8dBm 1848~ 13.75MHz

OCCUPIED BM I

#0CC 99.88 j@”j

0| 13.75MHz f( \\
hl

R
YL aSEAL )
CENTER 2.43788GH= SPAN 58.88HMH=z

=*RBH 18@kH=z VEH 18@8kH=z SHP o8.8rs
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Title: RF Test Report of  Zebra Technologies Corp.
Model P4T
To FCC 15.247 2008, IC RSS210 Issue 7: 2007

6 dB Bandwidth - High Channel (802.11b)

=*ATTEN 2ede ZMKR —.23dB
RL 21.8dBr 1adB” 8.92MHz

R
r | f L ‘qll"\"n'p\ulldllql
CENTER 2.46288GH= SPAN Sd.88MH=
=*RBH 1@8kHz UBH 1@8kH=z SuP 58.8ns
99% Bandwidth - High Channel (802.11b)
=*ATTEN 2ede ZMKR 1.23dBe
RL 21.8dBr 1adB” 13.75MH=

OCCUPIED EH
#0CC 99.88 ,;"/
D 137smiz f \"

L N,

by r n
TRAFTY R L L

CENTER 2.46288GH= SPaN 58.88MHz
=*RBH 18@kH=z VEH 18@8kH=z SHP o8.8rs
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6 dB Bandwidth - Low Channel (802.119)

=*ATTEN 2ede ZMKR —.66dB
RL 21.8dBr 1adB” 16.753MH=

CENTER 2.41288GH= SPAN Sd.88MH=
=*RBH 1@8kHz =UBH 1@8kH=z SuP 58.8ns

99% Bandwidth - Low Channel (802.11g)

*ATTEN 2@de “TMKR Sede
RL  21.8dBn 18dB/ 16.75MHz
OCCUPIED BM
»occ 29.89 oot M e ey,
D 1675mHz ] lr'I ]

AT R

CENTER 2.41288GCH= SPaN 58.88MHz
=*RBHW 18@kH=z =*UBH 18@8kH=z SHP o8.8rs
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6 dB Bandwidth - Mid Channel (802.11g)

=*ATTEN 2adB ZHMKR 1.88dB
RL 21.8dBn 1adB.” 16.75MH=
oMt g, At g

RREPLLS b
CEMTER 2.43788GH= SPAN 58.88MH=
=*RBH 1@8kHz =UBH 1@8kH=z SuP 58.8ns

99% Bandwidth - Mid Channel (802.11g)

=*ATTEN 2ede ZMKR 1.eade
RL 21.8dBr 1adB” 16.753MH=

OCCUPIED BH

®oce 99.8p TﬂNW‘J\WP WMWW

16.75MHz

CENTER 2.43788GHz SPaN 58.88MHz
=*RBHW 18@kH=z =*UBH 18@8kH=z SHP o8.8rs
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6 dB Bandwidth — High Channel (802.11g)

=*ATTEN 2ede ZMKR SEdB
RL 21.8dBr 1adB” 16.67MH=

L -
CENTER 2.46288GH=z S5PAaN o8.88MHz
*REM 188kHz *UBH 188kHz SWP 5@.8rs

99% Bandwidth - High Channel (802.11g)

*ATTEN 28dE <HKR 83dB
RL  2L.8dBm 1848~ 16.67MHz
OCCUPIED BH
#occ 99.99 L A e B L
D 1e.67mHz i \
f/ Hﬂ”’u

M L RN )

CENTER 2.46288GH= SPaN 58.88MHz
=*RBHW 18@kH=z =*UBH 18@8kH=z SHP o8.8rs
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5.9 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 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : July 14- August 25 2008

Tested By :Choon Sian Ooi

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 :
Channel Peak Spectral Peak Spectral
Protocol Channel Frequency Density Limit Density
(MHz) (dBm/3KHz) (dBm/3KHz)
802.11b Low 2412 8 -16.50
802.11b Mid 2437 8 -17.50
802.11b High 2462 8 -16.83
802.11g Low 2412 8 -18.67
802.11g Mid 2437 8 -17.83
802.11g High 2462 8 -16.83

Refer to the attached plots.
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PSD Low Channel (802.11b)

ATTEN 2ede HKR
RL 18.8dBEr 1adB”

—16.58dBr
2.418347GH=z

e A i

CEMTER 2411287 GH= SPAN 1.588MH=
=*=RBH 3.8kH=z =UBH 18kH= =*5HP SH@sec
PSD Mid Channel (802.11b)
ATTEH 2adB MKE —-17.58dBn
RL 18.8dEn 1ade~” 2.436318GH=z

A T L T g R

CENTER 2.436833GH=z SPAN Lo@aMH=

*RBH 3.8kHz =UBH 18kHz =xSHP SBBsec
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PSD High Channel (802.11b)

ATTEN 28dB HKR —16.83dBr

RL 18.8dBEr 1adB” 2.463848GH=z

7 U

CENTER 2.463167GH=z

SPAN 1.588MH=
=*=RBH 3.8kH=z =UBH 18kH= =*5HP SH@sec
PSD Low Channel (802.11g)
=*#ATTEH 2adB MKE —18.67dBn
RL 21.8dBnr 1ade~” 2.418745GH=z

CENTER 2.411287GH=z SPAN Lo@aMH=

*RBH 3.8kHz =UBH 18kHz =xSHP SBBsec
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PSD Mid Channel (802.11g)

=*ATTEN 2ede HKR —17.33dEnr
RL 21.8dBr 1adB” 2.433260GH=z

24

CEMTER 2.433367GH= SPAN 1.588MH=
=*=RBH 3.8kH=z =UBH 18kH= =*5HP SH@sec

PSD High Channel (802.11g)

=*#ATTEH 2adB MKE —16.83dBEn

RL 21.8dBnr 1ade~” 2.458383GH=z

A ?\ P fl hil

LR W AN Sl P T e

24

CEMTER 2.459888GH= SPAN 1.588MH=

*RBH 3.8kHz =UBH 18kHz =xSHP SBBsec
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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 — 20GHz is +1.5dB.

3 Environmental Conditions Temperature 23°C - 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : July 14- August 25 2008

Tested By :Choon Sian Qoi

Standard Requirement : 47 CFR §15.247(c)

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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Spurious Emission-Low Channel B Mode
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Bluetooth

Low Channel -1

ATTEN 2adB MKR —56.98dBn
RL 18.8dBr 18dB~ 1.599GH=z
DISPLAY LINE
-22.8 dBr
D
R
Nt P bl b st N A AN, MMMWMMMW
START 38MH=z STOP 2.888GH=z
=*RBH 188kH= =*=UBM 388kHz SHP S588ns
ATTEN 2adB MKR —-52.88dBn
RL 18.8dBr 18dB~ 2.3988GH=
DISPLAY LINE
-22.8 dBr
D
R

START 2.8888GH= STOP 2.4888GH=

*RBW 188kH=z *UBH 388kHz SHP 188ns
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Low Channel -3

ATTEN 28de MKR —-58.83dBr
RL 18.8dBr1 1@adB~” 4.883GHz
DISPLAY LINE
-22.8 dBEr
D
R
b, st Ay J
LA o Al 1 5 I
[ T S Ly R M 2 T P L VR P TR v ST S T Iy
START 2.484GHz 5TOP 5.888GCHz
=*=RBEMW 18@8kHz =UBMW 388kHz SHP 638rs
ATTEN 28de MKR —-57.83dBn
RL 18.8dBr1 1@adB~” 7.758GH=z
DISPLAY LINE
-22.8 dBEr
D
R

ROSETR WSYRR L2 RTNTIRLL NP WP  ANUYORLW TWF TP

i

START 5.888GH= STOP 18.888GH=z

*RBW 188kH=z *UBH 388kHz SHP 1.38sec
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Low Channel -5

ATTEN 2@dB MKR -51.83dBr
RL 18.8dBr 18dB/ 24.186Hz
DISPLAY LINE
-2z2.8 dBr1
D
R
ettt WWW% WWM
START 18.88CHz STOP 25.88GHz
*REM 18@kHz *UBM 38@kHz SWP 3.88sec
ATTEN 2@dB MKR -56.67dBr
RL 18.8dBr 18dB/ 2.3176Hz
DISPLAY LINE
-2z2.8 dBr1
D
R

" I n L s bty ot
(S Fwr el e g s ity

)

PO LY WERELY, ST lﬂWMngmMMW

START 38MHz STOP 2.488GH=z

*RBW 188kH=z *UBH 388kHz SHP 688rs
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Mid Channel -2

ATTEN 2adB MKR —-51.83dBn

RL 18.8dBr 18dB~ 4.878GHz

DISPLAY LINE

-22.8 dBr
D
R

iy - s

{ el R P R O ® R Y Y Vi 2 e Ve PR e e S e o

START 2.484GHz STOP 5.888GH=z
*RBW 188kH= *UBMW 388kHz SHP 638ns
ATTEN 2adB MKR —-56.33dBn

RL 18.8dBr 18dB~ 7.667GHz

DISPLAY LINE

-22.8 dBr
D
R

MMMMMAMHUW/M‘&N:\%M. B e A, g i TS PR N P

el " oy o T

START 5.888GH= STOP 18.888GH=z

*RBW 188kH=z *UBH 388kHz SHP 1.38sec
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Mid Channel -4

ATTEN 28dB HKR —52.17dBn
RL 18.8dBrn 18dB~ 23.95GHz
DISFLAY LINE
—-22.8 dBn
1]
4
START 18.88GH=z STOP 25.88GHz
*RBW 188kH=z *UBH 388kHz SHP 3.88sec
ATTEN 28dB HKR —55.58dBn
RL 18.8dBrn 18dB~ 1.653GHz
DISFLAY LINE
—-22.8 dBn
1]
4

=

it S A Mttt b o, hWMMWMMW

ekt o
T Ty T i

START 38MHz STOP 2.488GH=z

*RBW 188kH=z *UBH 388kHz SHP 688rs
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High Channel -2

ATTEN 28de MKR —47.58dBr
RL 18.8dBr1 1@adB~” 2.484GHz
DISPLAY LINE
-22.8 dBEr
D
R
LMWNM‘“'M"*\ | ool P 4 bt
R e e el e e e PR e T e e e i T e e
START 2.484GHz 5TOP 5.888GCHz
®REH 18@8kHz =UBH 388kHz SHP 638rs
High Channel -3
ATTEN 28de MKR —58.17dBEn
RL 18.8dBr1 1@adB~” 7.717GH=z
DISPLAY LINE
-22.8 dBEr
D
R
e i o o B A M’@\nﬂ_‘;‘”ﬁ. b b st bl o e g, IR
WY S TNy T I Ty AR i L A R S S T
START 5.888GCHz 5TOP 18.888GH=

*RBW 188kH=z *UBH 388kHz SHP 1.38sec
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High Channel -4

ATTEN 28dB HKR —53.17dBn
RL 18.8dBrn 18dB~ 23.95GHz
DISFLAY LINE
—-22.8 dBn
1]
4

START 18.88GH=z STOP 25.88GHz

*RBW 188kH=z *UBH 388kHz SHP 3.88sec
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5.11 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 - 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : July 14- August 25 2008
Tested By :Choon Sian Qoi

Standard Requirement : 47 CFR §15.247(c)

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)

NOTE: A Separate test was done when both radios was turn on for IM and not presented in this report. But available upon
request.

Test Result:
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Radiated Emission Plot (Receive mode)
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Test Data

Frequency Quasi-Peak | Antenna height Polarity T:;:itt?::‘e Limit Margin
(MHz) (dBuV/m) (cm) (deg) (dBuV/m) (dB)
210.71 37.91 109.00 H 101.00 43.50 -5.59
92.23 31.20 102.00 \ 123.00 43.50 -12.30
465.26 37.63 169.00 H 85.00 46.00 -8.37
467.20 36.53 168.00 H 77.00 46.00 -9.47
125.01 30.18 227.00 H 201.00 43.50 -13.32
200.01 27.87 100.00 H 111.00 43.50 -15.63
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Radiated Emission Plot (Transmit mode)
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Test Data

Frequency Quasi-Peak | Antenna height Polarit Tu(;':ittai::‘e Limit Margin
(MHz) (dBuV/m) (cm) y P (doq) (dBuV/m) (dB)
205.33 32.55 131.00 H 112.00 43.50 -10.95
114.90 32.16 235.00 H 74.00 43.50 -11.34
203.34 33.20 217.00 H 86.00 43.50 -10.30
820.57 38.56 397.00 \ 113.00 46.00 -7.44
214.32 32.24 158.00 H 108.00 43.50 -11.26
117.27 32.58 252.00 H 96.00 43.50 -10.92
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5.12 Radiated Spurious Emissions > 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 1GHz — 20GH is +5.6dB/-4.5dB (for EUTs < 0.5m X 0.5m X 0.5m).

4, Environmental Conditions Temperature 23°C - 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : July 14- August 25 2008
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
10t harmonics of the operating frequency.

Sample Calculation:

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

NOTE: NOTE: A Separate test was done when both radios was turn on for IM and not presented in this report. But available
upon request.

Test Result:
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Bluetooth
Low Channel
Frequency | Reading | Direction | Height | Polar | Antennaloss | Cable loss | Amplifier | Corrected Reading | 15.247/15.209 | 15.247/15.209

GHz (dBuV/im) | Degree Meter | H/V (dB) (dB) (dB) (dBuV/m) Limit (dBuV/m) Margin Comments
4.804 36.67 154 243 v 33 4.125 32.49 41.305 74 -32.695 Peak
4.804 375 134 145 h 33 4.125 32.49 42.135 74 -31.865 Peak
4.804 23.33 178 111 v 33 4.125 3249 27.965 54 -26.035 Ave
4.804 23.17 20 167 h 33 4.125 3249 27.805 54 -26.195 Ave
7.206 34.32 69 321 v 35.5 5.22 32.39 42.65 74 -31.35 Peak
7.206 33.12 45 111 h 355 5.22 32.39 41.45 74 -32.55 Peak
7.206 24.17 241 133 v 355 5.22 32.39 325 54 -215 Ave
7.206 24.02 321 167 h 355 5.22 32.39 32.35 54 -21.65 Ave
9.608 36.67 122 376 v 39.2 6.255 32.32 49.805 74 -24.195 Peak
9.608 35.23 167 103 h 39.2 6.255 32.32 48.365 74 -25.635 Peak
9.608 23.12 171 131 v 39.2 6.255 32.32 36.255 54 -17.745 Ave
9.608 23.12 111 155 h 39.2 6.255 32.32 36.255 54 -17.745 Ave

Emission was scanned up to 25GHz.

Mid Channel
Frequency | Reading | Direction | Height | Polar | AntennalLoss | Cable loss | Amplifier | Corrected Reading | 15.247/15.209 | 15.247/15.209
GHz (dBuV/m) | Degree Meter | H/V (dB) (dB) (dB) (dBuV/m) Limit (dBuV/m) Margin Comments
4.882 35.1 156 123 v 33 4.125 32.49 39.735 74 -34.265 Peak
4.882 34.81 134 178 h 33 4.125 32.49 39.445 74 -34.555 Peak
4.882 24.81 167 367 v 33 4.125 32.49 29.445 54 -24.555 Ave
4.882 23.91 189 145 h 33 4.125 32.49 28.545 54 -25.455 Ave
7.323 35.71 111 231 v 355 5.22 32.39 44.04 74 -29.96 Peak
7.323 34.12 81 167 h 355 5.22 32.39 42.45 74 -31.55 Peak
7.323 24.91 67 178 v 355 5.22 32.39 33.24 54 -20.76 Ave
7.323 2451 78 267 h 355 5.22 32.39 32.84 54 -21.16 Ave
9.764 36.41 341 111 v 39.2 6.255 32.32 49.545 74 -24.455 Peak
9.764 35.91 155 189 h 39.2 6.255 32.32 49.045 74 -24.955 Peak
9.764 24.81 121 190 v 39.2 6.255 32.32 37.945 54 -16.055 Ave
9.764 23.71 111 156 h 39.2 6.255 32.32 36.845 54 -17.155 Ave

Emission was scanned up to 25GHz.
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SL08041104-ZBR-024(15.247) (PAT with Bluetooth and WLAN)

High Channel
Frequency | Reading | Direction | Height | Polar | Antennaloss | Cable loss | Amplifier | Corrected Reading | 15.247/15.209 | 15.247/15.209
GHz (dBuV/m) | Degree Meter | H/V (dB) (dB) (dB) (dBuV/m) Limit (dBuV/m) Margin Comments
4.96 36.2 356 178 v 33 4.125 32.49 40.835 74 -33.165 Peak
4.96 35.34 378 213 h 33 4,125 3249 39.975 74 -34.025 Peak
4.96 2513 256 289 v 33 4125 3249 29.765 54 -24.235 Ave
4.96 24.12 145 279 h 33 4.125 3249 28.755 54 -25.245 Ave
7.44 35.99 121 211 v 355 5.22 32.39 44.32 74 -29.68 Peak
7.44 347 196 392 h 355 5.22 32.39 43.04 74 -30.96 Peak
7.44 2521 148 156 v 355 5.22 32.39 33.54 54 -20.46 Ave
7.44 24.11 134 132 h 355 5.22 32.39 3244 54 -21.56 Ave
9.92 37.11 389 321 v 39.2 6.255 32.32 50.245 74 -23.755 Peak
9.92 36.11 143 214 h 39.2 6.255 32.32 49.245 74 -24.755 Peak
9.92 2511 190 289 v 39.2 6.255 32.32 38.245 54 -15.755 Ave
9.92 24.41 145 267 h 39.2 6.255 3232 37.545 54 -16.455 Ave
Emission was scanned up to 25GHz.
Band Edge
Channel Polarity Detector Frequency Result Limit Margin
Low Channel \ Peak 2400 35.15 74 -38.85
Low Channel H Peak 2400 37.49 74 -36.51
Low Channel \ Avg 2400 22.82 54 -31.18
Low Channel H Avg 2400 23.99 54 -30.01
Channel Polarity Detector Frequency Result Limit Margin
High Channel \ Peak 2483.5 31.82 74 -42.18
High Channel H Peak 2483.5 37.33 74 -36.67
High Channel v Avg 2483.5 19.82 54 -34.18
High Channel H Avg 2483.5 24.83 54 -29.17
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WLAN
B-Mode
@ 2412MHz @ 3 Meter
Frequency | Reading | Direction | Height | Polar | Antennaloss | Cable loss | Amplifier | Corrected Reading | 15.247/15.209 | 15.247/15.209
GHz (dBuV/im) | Degree Meter | H/V (dB) (dB) (dB) (dBuV/m) Limit (dBuV/m) Margin Comments
4.82 40.30 150.00 100.00 v 33.00 413 32.49 44.94 74.00 -29.07 Peak
4.82 41.00 175.00 155.00 h 33.00 413 32.49 45.64 74.00 -28.37 Peak
4.82 32.00 150.00 100.00 v 33.00 413 32.49 36.64 54.00 -17.37 Ave
4.82 33.00 175.00 155.00 h 33.00 4.13 32.49 37.64 54.00 -16.37 Ave
7.24 46.17 155.00 110.00 v 35.50 5.22 32.39 54.50 74.00 -19.50 Peak
7.24 46.23 180.00 165.00 h 35.50 5.22 32.39 54.56 74.00 -19.44 Peak
7.24 32.56 155.00 110.00 v 35.50 5.22 32.39 40.89 54.00 -13.11 Ave
7.24 33.45 190.00 165.00 h 35.50 5.22 32.39 41.78 54.00 -12.22 Ave
9.65 45.34 185.00 115.00 v 39.20 6.26 32.32 58.48 74.00 -15.53 Peak
9.65 44.87 175.00 165.00 h 39.20 6.26 32.32 58.01 74.00 -16.00 Peak
9.65 3313 185.00 115.00 v 39.20 6.26 32.32 46.27 54.00 -1.73 Ave
9.65 32.19 175.00 165.00 h 39.20 6.26 32.32 45.33 54.00 -8.68 Ave
Emission was scanned up to 25GHz.
@ 2437TMHz @ 3Meter
Frequency | Reading | Direction | Height | Polar | Antennaloss | Cable loss | Amplifier | Corrected Reading | 15.247/15.209 | 15.247/15.209
GHz (dBuV/m) | Degree Meter | H/V (dB) (dB) (dB) (dBuV/m) Limit (dBuV/m) Margin Comments
4.87 49.33 156.00 100.00 v 33.00 413 32.49 53.97 74.00 -20.04 Peak
4.87 49.12 177.00 155.00 h 33.00 413 32.49 53.76 74.00 -20.25 Peak
4.87 36.16 156.00 100.00 v 33.00 413 32.49 40.80 54.00 -13.21 Ave
4.87 36.55 177.00 155.00 h 33.00 4.13 32.49 41.19 54.00 -12.82 Ave
731 45.23 155.00 110.00 v 35.50 5.22 32.39 53.56 74.00 -20.44 Peak
731 44.67 188.00 165.00 h 35.50 5.22 32.39 53.00 74.00 -21.00 Peak
731 33.92 155.00 110.00 v 35.50 5.22 32.39 42.25 54.00 -11.75 Ave
7.31 3214 188.00 165.00 h 35.50 5.22 32.39 40.47 54.00 -13.53 Ave
9.74 45.71 185.00 115.00 v 39.20 6.26 32.32 58.85 74.00 -15.16 Peak
9.74 45.22 175.00 165.00 h 39.20 6.26 32.32 58.36 74.00 -15.65 Peak
9.74 33.45 185.00 115.00 v 39.20 6.26 3232 46.59 54.00 -1.42 Ave
9.74 32.92 175.00 165.00 h 39.20 6.26 32.32 46.06 54.00 -7.95 Ave
Emission was scanned up to 25GHz.
@ 2462MHz @ 3Meter
Frequency | Reading | Direction | Height | Polar | Antennaloss | Cable loss | Amplifier | Corrected Reading | 15.247/15.209 | 15.247/15.209
GHz (dBuV/im) | Degree Meter | H/V (dB) (dB) (dB) (dBuV/m) Limit (dBuV/m) Margin Comments
4.93 47.83 145.00 100.00 v 33.00 413 32.49 52.47 74.00 -21.54 Peak
4.93 48.17 173.00 155.00 h 33.00 413 32.49 52.81 74.00 -21.20 Peak
4.93 3533 145.00 100.00 v 33.00 413 32.49 39.97 54.00 -14.04 Ave
4.93 35.17 173.00 155.00 h 33.00 413 32.49 39.81 54.00 -14.20 Ave
7.40 45.34 156.00 110.00 v 35.50 5.22 32.39 53.67 74.00 -20.33 Peak
7.40 44.78 180.00 165.00 h 35.50 5.22 32.39 53.11 74.00 -20.89 Peak
7.40 32.78 156.00 110.00 v 35.50 5.22 32.39 4111 54.00 -12.89 Ave
7.40 32.56 180.00 165.00 h 35.50 5.22 32.39 40.89 54.00 -13.11 Ave
9.86 45.23 188.00 115.00 v 39.20 6.26 3232 58.37 74.00 -15.64 Peak
9.86 45.12 175.00 165.00 h 39.20 6.26 32.32 58.26 74.00 -15.75 Peak
9.86 32.56 188.00 115.00 v 39.20 6.26 32.32 45.70 54.00 -8.31 Ave
9.86 221 175.00 165.00 h 39.20 6.26 32.32 45.35 54.00 -8.66 Ave

Emission was scanned up to 25GHz.

G-Mode
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@ 2412MHz @ 3 Meter
Frequency | Reading | Direction | Height | Polar | Antennaloss | Cable loss | Amplifier | Corrected Reading | 15.247/15.209 | 15.247/15.209
GHz (dBuVim) | Degree Meter | H/V (dB) (dB) (dB) (dBuVim) Limit (dBuV/m) Margin Comments
4.82 4521 160.00 100.00 v 33.00 413 32.49 49.85 74.00 -24.16 Peak
4.82 47.17 186.00 155.00 h 33.00 4.13 32.49 51.81 74.00 -22.20 Peak
4.82 3123 160.00 100.00 v 33.00 413 32.49 35.87 54.00 -18.14 Ave
4.82 33.50 186.00 155.00 h 33.00 413 32.49 38.14 54.00 -15.87 Ave
7.24 43.56 160.00 110.00 v 35.50 5.22 32.39 51.89 74.00 -22.11 Peak
7.24 44.12 175.00 165.00 h 35.50 5.22 32.39 52.45 74.00 -21.55 Peak
7.24 3271 160.00 110.00 v 35.50 5.22 32.39 41.04 54.00 -12.96 Ave
7.24 32.92 175.00 165.00 h 35.50 5.22 32.39 41.25 54.00 -12.75 Ave
9.65 46.12 182.00 115.00 v 39.20 6.26 3232 59.26 74.00 -14.75 Peak
9.65 46.21 190.00 165.00 h 39.20 6.26 32.32 59.35 74.00 -14.66 Peak
9.65 32.83 182.00 115.00 v 39.20 6.26 32.32 45.97 54.00 -8.04 Ave
9.65 3291 190.00 165.00 h 39.20 6.26 32.32 46.05 54.00 -7.96 Ave
Emission was scanned up to 25GHz.
@ 2437MHz @ 3Meter
Frequency | Reading | Direction | Height | Polar | Antennaloss | Cable loss | Amplifier | Corrected Reading | 15.247/15.209 | 15.247/15.209
GHz (dBuV/im) | Degree Meter | H/V (dB) (dB) (dB) (dBuV/m) Limit (dBuV/m) Margin Comments
4.87 4450 260.00 100.00 v 33.00 413 32.49 49.14 74.00 -24.87 Peak
4.87 46.47 186.00 155.00 h 33.00 4.13 32.49 5111 74.00 -22.90 Peak
4.87 30.33 260.00 100.00 v 33.00 413 32.49 34.97 54.00 -19.04 Ave
4.87 33.33 186.00 155.00 h 33.00 413 32.49 37.97 54.00 -16.04 Ave
731 46.17 160.00 110.00 v 35.50 5.22 32.39 54.50 74.00 -19.50 Peak
7.31 46.12 275.00 165.00 h 35.50 5.22 32.39 54.45 74.00 -19.55 Peak
731 33.00 160.00 110.00 v 35.50 5.22 3239 41.33 54.00 -12.67 Ave
7.31 3321 275.00 165.00 h 35.50 5.22 32.39 4154 54.00 -12.46 Ave
9.74 45.45 182.00 115.00 v 39.20 6.26 3232 58.59 74.00 -15.42 Peak
9.74 45.17 190.00 165.00 h 39.20 6.26 32.32 58.31 74.00 -15.70 Peak
9.74 32.67 182.00 115.00 v 39.20 6.26 32.32 45.81 54.00 -8.20 Ave
9.74 32.17 190.00 165.00 h 39.20 6.26 32.32 45.31 54.00 -8.70 Ave
Emission was scanned up to 25GHz.
@ 2462MHz @ 3Meter
Frequency | Reading | Direction | Height | Polar | Antennaloss | Cable loss | Amplifier | Corrected Reading | 15.247/15.209 | 15.247/15.209
GHz (dBuV/m) | Degree Meter | H/V (dB) (dB) (dB) (dBuV/m) Limit (dBuV/m) Margin Comments
4.93 44.00 215.00 100.00 v 33.00 413 32.49 48.64 74.00 -25.37 Peak
4.93 4321 220.00 155.00 h 33.00 413 32.49 47.85 74.00 -26.16 Peak
4.93 30.93 215.00 100.00 v 33.00 413 32.49 35.57 54.00 -18.44 Ave
4.93 31.00 220.00 155.00 h 33.00 4.13 32.49 35.64 54.00 -18.37 Ave
7.40 46.32 130.00 110.00 v 35.50 5.22 3239 54.65 74.00 -19.35 Peak
7.40 46.17 175.00 165.00 h 35.50 5.22 32.39 54.50 74.00 -19.50 Peak
7.40 33.56 130.00 110.00 v 35.50 5.22 32.39 41.89 54.00 -12.11 Ave
7.40 33.11 175.00 165.00 h 35.50 5.22 32.39 41.44 54.00 -12.56 Ave
9.86 45.81 182.00 115.00 v 39.20 6.26 32.32 58.95 74.00 -15.06 Peak
9.86 45.22 190.00 165.00 h 39.20 6.26 32.32 58.36 74.00 -15.65 Peak
9.86 32.13 182.00 115.00 v 39.20 6.26 3232 4527 54.00 -8.73 Ave
9.86 32.11 190.00 165.00 h 39.20 6.26 32.32 45.25 54.00 -8.76 Ave

Emission was scanned up to 25GHz.
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=*ATTEN 1ede HKR 353.83dB . u
RL 186.2dBE .. v 1adB” 2.3899B2GH=z

L . MWWWWWWWW
START 2.38736BGH= STOP 2.398888CH=
=*=RBH 1.BHMH=z =UBH 1.BHH=z SHP 58.8m=s
Low Channel —Horizontal-Peak (802.119)
=*=ATTEH 1adE MKR 39.99dB . LU
RL 186.2dBE .. u 1adB.” 2.389978GH=
1}
E
START 2.387368GH= STOP 2.398888GH=z
=#RBH 1.8MH= =UBH 18H= SHP S.88sec

Low Channel —-Horizontal-Average (802.11g)
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=*ATTEN 1ede HKR 33.49dB |+ u
RL 186.2dBE .. v 1adB” 2.48378GH=

START 2.48358GH=z STOP 2.58888GH=
=*RBH L.BMH=z =UBH L.BMHz SuP 58.8ns

High Channel —Vertical-Peak (802.119)

=*ATTEN 1ede HKR 37.66dB . u
RL 186.2dBE .. v 1adB” 2.48358GH=z

1]

54
START 2.483098GH=z STOP 2.598888GCH=

=*RBHW L.BMH=z =*UBH 18H= SHP S.88sec

High Channel -Vertical-Average (802.11g)
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=*ATTEN 1ade HKR 36.99dB . v
RL 186.2dBE .. v 1adB” 2.48353GH=
D
et
R NMWWW
AL AUEIRIVIY SRR TRRTVRR Y PR SRS bRt WO g S T
START 2.48358GH=z STOP 2.58888GH=
*RBH L.8MHz =UBH 18Hz SHP S.88sec

High Channel —Horizontal-Peak (802.11g)

=*=ATTEN 1adB MKER A1L.EEdE [t v
RL 186.2dE | u 1adB~ 2.48358GH=

1}

R
__________—
START 2.48358GH=z STOP 2.58888GH=

=*RBH L.BMH=z =UBH 18H=z SuP S.88zec

High Channel —Horizontal-Average (802.119)
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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 4/25/2009
R&S LISN R&S ESH2-75 04/24/2009
CHASE LISN Chase MN20508 04/24/2009
Antenna(1 ~18GHz) Emco 3115 10/04/2008
Antenna (30MHz~2GHz) Sunol Sciences JB1 10/04/2008
Chamber Lingren 3m 04/18/2009
Pre-Amplifier(1 ~ HP 8449 04/24/2009
26GHz)
Horn Antenna Com Power AH-840 5/21/2009
(18~40GHz)
Microwave Pre-Amp Com Power PA-840 5/21/2009
(18~40GHz)

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

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

2. 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.

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

4. 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.

5. 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 uV = 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

v

Variable
3m
EUT& p 1 /
Support Units
—¢—E N

Turn Table
e

i t —mm

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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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) 2Tl el L ITE (List Length, Type & Purpose)

Serial Cable , Imeter
From PC Laptop to EUT

PC Laptop / DELL Latitude DS520
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Block Configuration Diagram for Radiated Emission

Receiving Antenna

LISN 2, 120V@
60Hz, Power 12(')—\'%‘(33;4
Inout Z,
Power Input
USB Cable
Serial Cable
‘ LA A 4
\A 4 PC
EUT Laptop
A
<4—ooden table, 80cm above
ground plane
3 Meter
v
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Block Configuration Diagram for Conducted Emission

LISN 2,120V
60Hz

USB Cable

Serial Cable

120V @ 60Hz,
Power Input

LISN 1

VVYVY

PC
Laptop

A

A A

EUT

<4—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 is exercised during testing.

Test Description Of Operation

Emissions Testing The EUT was controlled via PC Laptop using Agency Testing Program provided by
applicant.
Others Testing The EUT was controlled via PC Laptop using Agency Testing Program provided by
applicant.
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