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SIEMIC ACREDITATION DETAILS:

United States Department of Commerce i
Mational Institute of Standards and Technology

VAT

Certificate of Accreditation to ISOJ/IEC 17025:2005

NYLAF LAB CODE: 200729-0

SIEMIC Laboratories
San Jose, CA

ix acoraoiad by fve Mabiona! Volwdery Laboratary Accreatation Program for speclic serices,
Faled on the Scope of Aooredialion, for
ELECTROMAGNETIC COMPATIBILITY AND TELECOMMUNICATIONS

This iaborsiovy is sccredifed in accardance with the recogrfred Infernationa) Standard [S0AEC 17028:2008
This acoreniiaban demonstrales lechnica campefence for o defined soope and e oparstion of @ lehansiony guakty
mataperaanl pafa fedar fo gl (S0-LAC-TAF Corttiaiius dalad 18 Jure 2005],
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SIEMIC ACREDITATION DETAILS:

FEDERAL COMMUNICATIONS COMMISSION

Laboratory Division
7435 Oakland Mills Road
Columbia, MDD 21046
January 27, 2005
Registration Mumber: 783147

EIEMIC Lakoratories

2206 Ringwood Avenue

San Jose, CA 95131

Attendiom; Lzclie Bai

R Mezsurement inlil]r located at San Jose

1.& 1D meter site

Crate of Renewal: January 27, 2005
Dear &ir or Madam:

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

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

vllis Frrish
[nformation Technician
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SIEMIC ACREDITATION DETAILS:

Apnl 18, X OUR FILE: 45405431
Sukmmizsion Moo 1145091

Sieemic Inc.
2108 Ringwood Ave.,
San Jess, CA 95131

Digar S Madame:

The Bureau bas received your application for the Altemate Test Site and the £lmz 15 satisfaciony to
Industry Camada.

Plzase referepce o the e mumber (4842-1 0 1o the body of all test reports coofaning
measrements perfonmed on the site.

Ferewal of the filing 3 reguired very Two ysears.

I yomn havg amy questions, voo may contact the Bursan 22 the telsploms munsbar balow or by g-madl a2
W '*']nun rafecuncy our fls zember Above far all -:-:t.rqsp-:udum

Yours sizmcezaly,

Hobert Coray

Mapazer Conification
Cerification azd Expinssrinr Bursaz
IN0 Carding Ave, Builing 54

Onpaers, Oilars
E2H 32

Tel. Mo (&13) 80-3820
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SIEMIC ACREDITATION DETAILS:

Vel

Vohsrbary Castral Councl for lerderencs
by baformatae Teche ooy Eoparesti

IF MOA Bicg, 7-3-5, Azabudai

Vhratc—Hu Tobya Jdazan 105-004 0
Tal+«EI-2-5573-31 18

Fac+HI -5~ 58535147

Bt weea vecLan S

Fabruary 12 . 2004

TO: SIEMIC, INC.

Membership NO: 21095

Wa confirmed your payment for annual membership fee and admis=on fee. Thank
woul wery much for your remitting.

Please find enclosed VGC] documents. As admission fee and arnies mambaership fae
werg confirmed, your compary ragistersd as YOG afficsl marmbar.

Fram raw on, it s poasibla far yous comparny to sebmit conformity werification report
ar/and application for ragstration of measuremaent facilities.

Plaass find necessary foems for wowr submession fram WGEGT web-site.

WV LR P

"Witen you submit conformity verification report, plesse subrel to Ms, Yoke Inagaki /
inagakitfvooiarjp and appbcation for registration of measuremaent facilities, please
submit to Mr. Masaru Denda / denda®ecoLorp

Ther address. phora and fax rumber are absolutlyy same as [ Please refer address
mdicated an top Aght-hand comer of this page

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

Be=t Regards,

Maako Hori {Ms.)
WG
horfyooiorip

Enclasure

MELSEERESSESEE THWSRE (MEWCCH
Tus-tld AEEREEESE-I-F ST EIFFL S (0s Bkl 2B Tel 0328751110 Fasc S § - Q06
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Certificate

This iz cestily that the
Clunlity Management System
of

? SIEMIC , Inc.

210G Hingwood Avenoe
San Jose, California 25131 LS.

has been sumhodized o carry our Japan Specified Radio Equipmen iest by
order and under supervision of RF Techoologies Co., Lid, nocording bo
Mifecation Mo B8 of Radio Law:,

An mascssment of the Inborstory was conducsad sccordieg 10 the “Procedure and
Copfitions. for Appoimtmeents of 2, 40GH> Band Low povesr dats commamications syslom
thin Blustooth and Wireless LAN st with reference sp - ISCVTEC | 125
by an RBF Technologies T, L. sudisar

Aundit Report No. MRFOSHG2T

| - S e - +},:__.-1
_.k_?ﬂhf__%ijk_;h“_ _’éj%m@
Karuvaki Sarashing byt i

o acw
KF Teohredogpbes Ce, L.

BF Technologes Co. Lad,

Issucd [ate

Amalat Drede
Ohetodbeer Sth, D0ES

Seprember 2 Tth, M5

[his Cemifleate is valid wmil September 26™ 2006 or next schedule audir.

o ™ I

=L
-

Foo: e Regimensd Cenificotion Baody =
RF Techmodogies Cao, Ll = =

472, Mipps-che Kohoks-ku, Yokohamsa, 22540057, lopan __I_ _--'_I-_-_J_ui

]
-
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SIEMIC ACREDITATION DETAILS:

Al g8 7] 33X A A
Certificate

o Desiprnmted Testingr Lolwwotory

HAA W E NS = KROOIZ

SR EES NESLEEELE -2

i Mame af Lob ) (FRbareky (henon £ Cenfmtion Teofrologes Ch, Lid)
F = : A7IE 1M A REF el £136-1
(Akireas ) (L3, Arp-n, Rip-ap Seora, ouga-ih Roreee!

2206 Ringwiosxd Avenae San Jose, CA, USA,

Aot 2 99 : A (Telecommunication Fart)
(Area & Category} 2 (Radio Communication Part)
A A EMD : uj S x)ap £ 5§
A=A (EMS) @ w] S 4 4
2 7| 24 (Safety)
A A3 E5EH(SAR)

# 7igHE A REA7]7) A 47 Bl P B[] Tl [P
gl FHEFAZ|7|AE7ReE )40
This is to ocerfify
the abwve meentiormsd eborefory s desigraated
as the festing abormfory n occondonoe widh
the Negularions on Desigreaiion of Testing Laloswmfory |
fiow Brforrrestiion and Cormmareiontion Fouuprrerl.

20063 (Vear) THMowhl 5SL

A s A F &

Director Ceneral of Radio Resecorch 1
Ministry of Informedion ond Correrardootion
Republic of Kovea
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SIEMIC ACREDITATION DETAILS:

fﬁa’m‘a.
\ = - Mlational Insticuts of Standerds and Technalogy
..\,,"".'i_-l"’. Eaithirshnms Marglanid 20355

Aypril 17, 2006

Mir. Lestie Bai

SIENEC Labeemiores
2200 Remgwood Avenoe
San Jose, CA 95131

Degaar Adr. Fan

| am plessed to infarm you that your lnbortory has been recopnized By the Ministry GF Inlomoesisom and
Compeemication’s Redio Rescarch Laborstony (RHL ) seder the Asle Peeifle Economic Cooperatson

| APECT Mutunl Becopnitiess Ammangerment (WEAL  Your laborsiore is s designaiod o netasn
Conforminy Assessment Hody (CAH ) under Appendix B, Phose | Procedores, of the APEC Tel MBELA.
The perineil iformenion abour o v Ly B designamion is as Tl e

LAH Mame: SIEMIC Labsraioriss

[dfentifcation Mo, TIS0LG0

SCnpe:

; Covernge ==y = Snandards e of Regopnilion |
| Elecens Mlagnetic Interferonce I HEL Mpotse Mo, 2O0E-82 Technical Aprid 13, ZHn
Reguirements for Electromagnetic Inturlieninie
Anmes B EMN-221, RRL Motice Mo, 2005131
Conformily ArsesRinen Procadine far I
| ] Elpctromagnetic Imterfennoe |
| Elzeers Mapnetic Suseeptibility I RRL Motses Mo J005-1 30 Technical April |5, 2006 |
Heguirements for Eleciromngnctic
Susceprililny

Anney | -TIKN-G ] (8-, -3, -4-4, -3,
~4-f, ~4-8, —4-11L REL PMNotse P, SU05-152
Conformity Assessment Procodome fr

| Elzziromagnetic Snsczpihilicy

i

id

Yo iy submil tesr data o RRIL o veridy than the egeipmest o be imporied inso Kares satisles dhe
spplicable requirements. Thi designation of sour organization will remaan i foree & ng & s
s oreditmion dor the designated =cope remains volid and comply wilh the dessgmation requirementa

The names ol all meeogaised CA Ry will be posasd om dhe MIST websiie & itp s min. gos'ssm. 1 you
have sy guesthons. plesse coninot Mr. Jogindsr (Joe) Dhillon o (31 9755521, 'We gporecile your
condined irteresl m o enlerralioeal confarmily pasessmesl sachailies

Semcerely,

A -

Lxawad F, Abderman
Group Leader, Standonds © pordination and Conlormity Grnip

v, Jogheslar PEillce MH
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. r—= - UNITED ETATES DEPFARTMENT OF COMMERCE
% i 2 | Platimnal lestizute of Scandards and Toechmology
-"..__I:_wul';l Gathsrahiing, Masisng 20585

May 3, 2UHlG

dr, Leslis Bai

SIEMIC Labarmiories
206 Firgwoad Avere
Sam Jose, CA 951310

[Bear Wr. Hak:

I s pleased 1o inform yow that yaur laboratory has been recognized by the Chinese Toipei's
Baarea of Stamdiands, Metrology, and Inspection (BSMT) under ihe Asia Pacific Economis
Cooperation [APEC) Mutunl Recognition Arrnngement (MEA)] Your labomlary is fiesw
designated to act as o Conformnity Assesamsenl Body (CAB) under Appendix B, Plhase 1
Procedures, of the APEC Tel MRA. You maoy submiit tes daga o BSMI 1o verify that the
Sqquipment io be= imvporeed inse Chinese Taipel solssfies Lhe upplll..'.ahlv: reguiremenis The
desipration of your organizaiion will remain in force as long as s acceeditation for the
designased soope remalbns valld and comply with the desipastion requarements. The pertine
designation mEormation & as follows

- BSEM] number- SLI-IN-E-T130R Mu=t be npplied o the wesst repors)

- LS ldentification Ma: SO EGI

- Spope ol Designnton; S 15458

= Authorized signatary Me, Leslle Had

e nomees of all recopnized CABL will be posted on the MIST websioe o hitpeiis nist gosmem

[f ¥ou have any quesisons. please contoct M. Dhillon & 301-975-5521, We appreciale yous
cominued interest in owr imermationnl confoamity asssSsmenn ociavities

Sincerely,
- &=
AR

Phrad F, Aldermman
|:irnl.||1 Lender, Stamdnrds Coardination and Canloomity Giroap

oot Japindar [ihilkan

NIST
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UPITED STATES DERPAATMENT OF COMPMERCE
= Macional netitvte of Standards and Toeohnobogy
..m':_h,ul"'r Gatreraburg, Me<dand ECE3S

Aurgusi B, 2KIG

Mir. Leshie Ban

SIEMIT Laboratones
2005 Ringwood] Avenue
Son fose, CA 9515]

Dezar hiir. Bm

I om pleased o inform you that SIEMIC Labomsgones has been recognized by the Chinese
Tafpei’s Matioons] Communications Commissian (P00 ander the Asia Pacifk: Ecosamic
Cooparaibon for Telecommunications and Information, Mutual Recopnition Asamgemsest (AFPEC
Tl BMELA). Your labormiory (5 sow desdgmated to et 25 0 Conformity Assessmen] Body (CAR)
umder Appendix B, Fhase | Procedurce. of the AFEC Tel MEA

Wit may subimit test datn o MO 1o verd (v that tee eguiponent v be imporied ints Chinese
[mipel sotisdies their applicable requirements using the following gusdelines

- Your laborasors's assigned G-digit U5, Wlentification mumber i USOTEE. ¥ou shouald
refierence this pumiber in your corespondence
The scope of desigantbon is limised o LPSHE, Your designagion will remain in Force s
lonog o8 yoor socneditatban remains valid for the seope of designation,

If woun have amy guestions plezse contact Mr. Jogiodar Dillon vin email ot dhillomEnistgoy or
via fie s 301-975-53414, The nures of all recoprazed laboratories will be posied on the NIST
websile it hitpoAis.nise goy/mm. We apprecinte yoor cantimued ingersst it oar infermobiooal
comfvemity asdessitent activities

Sincerely.

A s R

Davicd F, A ldermon
Ciroup Leader, Smndands Coordinatson snd Confeomity Group

wam Tagindar D¥ullon

NIST
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SIEMIC ACREDITATION DETAIL

o
{(fﬁ‘\\ Laboratorio Valentin V. Rivero
| s ¥

RMIETI

O T N Maxao F 8 18 de oclubre de 2008

LESLIE Bal

DIRECTOR OF CERTIFICATION
SIEMIC LABORATORIES, INC,
ACCESSMNG GLOSAL MARKETS
PREESENTE

En COMBsactn B 4y sgriio oe fecha b de saplienbng dal 850 &=n cumsc, b= comento
e ethamos muy  interansdid gn su o ombencian de Armar un AcuRica o
Feconocimi=nia Mulun, para o cual adjuma a8 esie Sg9criln evontara & Acusma en
dioma ngles y Stpafol prelinnoo oe os cuales e polo s8a enEeada ¥ en su caso
COregea, para g 5 &5ia s acusrdo pader Srmaro para mandaro can les
B lor wisdes flericona: parn su wsio buenc y asi podar eercer d kb ecuerdc

AnHRchy B8sW S5CiD DAra Mencionars gue nueshin ntermedianos gesiy S8ns 18
Bmpress feabel oo AlEwioo. 5 A de O W, ampress Giie e colaborsss dursyi= mucho
Iarmipn oon noeshnos &0 B eladornddo g la evakiacion de & cordormidad 4 ous Gsanis
con mmplia espeEnences =n B ogestora da la cardficoacd 80 de cum plrfeanis ton Momas
Dficicies Mascanan de producss & Mduaea

& dasndo o8 usial enviandaks un aordisl Sslido y esperanda su= comentanos al
Aousrdo QuE NoS oouoa

AlENISTRETHE




SIEMIC, INC.

Serial#  SL07021303-ZBR-007 (15.247)( ZBRACA)
Title:  RF Test Report of Zebra Technologies Corp, model : ZBR4-CA Issue Date 21 February 2008

To FCC 15.247 2007 Page 12 of 67
www.siemic.com

SIEMIC ACREDITATION DETAILS:

GF'TA l Your Ral SEEEe c fmlephone WIS (BEZ) 2041 G320

LAY 2
e pmmm | OeRet Tmmme i FaxMo Ecam ; (BO2)2E3E S04

THERS E-mal RHh . 20 July 2005

Mir. Leslie Bai

Director of Certification,
ZIEMIC Laborntories
2204 Ringwood Avenue
Han Jose, Califomia 95131
LiSA

Digar br. Bai.
Application of Recopmised Testing Ageney (RTA)

Referrang your submision of 28 Fene 2005 | relation to the application of
BTA, | am plessed w0 miorm sou that OFTA bas appoimied SIEMIC Labormiones
(BIEMICY as a Recognized Testing Agency (RTA) :

Fleas: note thel, under the Hong Kong Telecommumications Egaipmens
Evaluation and Certification (HETEC) Scheme, SIEMIC is suthorized 1o comdus
wvalustion tests on telecommunications  equipment  agenst the  Tollowing HETA
specifications :

1001, 1002, 1004, 1044, 1007, 18
1000, 1015, 1016

102D, 10k, 02T, 1020

1030, 1031, 1032, 1033, 1034, 1035, 10046
1041, 1042, D043, 1045, T, 1048

201

Wou are requested 1o refer to and comply with the code of practics and
pudelines for RTA os given in the nformmticn Mete OFTA 1411 "Recopnised Testing
Agency (RTA) for Coslucting Evalimtios Test of Telecommunications Equipment”,
wihich can be drwmboaded from DOFTA's hamepagy ut
hoipstarew alta, poy bk beedinfoemation-naotes himl,

I wou bave any quonies, phesse do not hesilate (o conlact me.

Yioars sinoernely,

(K K Sin)

for Director-Cenesal
of Telecommunicsitions

Difice af the Telecommuanicatsans Authority hitpoisww. ofta . gov.hi
FAIF W Chisng Hawie 313 Ouesan's Raed East Wan Chal Hong Komng

Lo .

BENTRE ™ 3 BEE N 20 TR
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The purpose of this test programme was to demonstrate compliance of the Zebra Technologies Corp,
Bluetooth radio Module, model: ZBR4-CA against the current Stipulated Standards. The Bluetooth radio
Module have demonstrated compliance with the FCC 15.247 2007.

| EUT Information

EL,JT ) Zebra Technologies will only use the ZBR4-CA 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 ZBR4-CA 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 2.402 to 2.480 GHZ. They are frequency-hopping radios with 79 channels at a channel
spacing of 1 MHz. The modulation is Gaussian Frequency Shift Keying.

Model No . ZBR4-CA
Serial No . 30A07500035, 31A07500015, 32A07500006
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

SL07021303-ZBR-007 (15.247)( ZBRACA)

Date EUT received

15 October 2007

Standard applied

47 CFR §15.247 (2007)

Dates of test (from - to)

20 February 2008 - 29 February 2008

No of Units:

2

Equipment Category:

DSS

Trade Name:

Zebra Technologies Corp

Model :

ZBR4-CA

RF Operating Frequency (ies)

2402 to 2480 MHz

Number of Channels :

79

Modulation : Gaussian Frequency Shift Keying
FCCID: 128-ZBRACA
ICID: 3798B-ZBR4ACA
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The product was tested in accordance with the following specifications. All Testing has been

performed according to below product classification:

Spread Spectrum System / Device

Test Results Summary

Test Standard Description Pass / Fail

CFR 47 Part 15.247: 2007 RSS 210 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(a)(2) RSS210 (A8.2) 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) 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

ANSI C63.4: 2003/ RSS-Gen Issue 2: 2007

PS: All measurement uncertainties are not taken into consideration for all presented test result.
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5.1 Antenna Requirement

Requirement(s): 47 CFR §15.203

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

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

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

The antenna is an integral antenna. Antenna maximum gain is 3dBi for 2402-2480 MHz band
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5.2 Conducted Emissions Voltage

Requirement :

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

*Decreases with the logarithm of the frequency.

Procedures:

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 : February 25-29 2008
Tested By :Choon Sian Ooi
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Results: Note — _ Quasi-Peak Limit
100 Conducted Emissions Peak Voltage 150kHz to 30MHz
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Frequency (MHz)
Phase Line Plot at 120Vac, 60Hz
. Corrected Limit Margin Corrected - Margin
Line Under Freq. . . Limit
Amplitude (dBuv) (dB) Amplitude (dB)
Test (MHz) (dBuv) QP QP (dBuy) | (@BUV)AVG AVG
Neutral 0.31 42.59 59.97 -17.38 42.59 49.97 -7.38
Neutral 0.47 41.90 56.60 -14.70 41.90 46.60 -4.70
Neutral 0.45 41.90 56.97 -15.07 41.90 46.97 -5.07
Neutral 0.64 37.00 56.00 -19.00 37.00 46.00 -9.00
Neutral 8.59 36.60 60.00 -23.40 36.60 50.00 -13.40
Neutral 2.25 29.60 56.00 -26.40 29.60 46.00 -16.40
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100 Conducted Emissions Peak Voltage 150kHz to 30MHz
L L 1 1 Lo
| | [ | | | | | | | |
90
80
S 0
>
M 60
©
N
o 50
©
35 40
=
a 30
E 20
10
0
-10
0.1 1 0 100
Frequency (MHz)
Neutral Line Plot at 120Vac, 60Hz
Freq. Corrected Limit Margin - Margin
Line Under Amplitude gr?qr;;ﬁf;fji Limit
Test (dBuv) (dBuv) (dB) (dB)
(MHz) oP P op (dBUV) AVG | (dBuV)AVG AVG
Line 0.35 41.00 58.96 -17.96 41.00 48.96 -7.86
Line 0.33 40.20 59.45 -19.25 40.20 49.45 -13.85
Line 0.45 42.40 56.88 -14.48 42.40 46.88 -10.08
Line 0.64 37.50 56.00 -18.50 37.50 46.00 -8.10
Line 0.86 36.40 56.00 -19.60 36.40 46.00 -7.30
Line 8.69 34.30 60.00 -25.70 34.30 50.00 -10.20
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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 : February 25-29 2008
Tested By :Choon Sian Ooi

Requirement(s): 47 CFR §15.247(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 Frceétgtj:e:r;ec‘!y chann ?II\/ISI-?ZF;arat o Bza?l g\?v |((;1:th ha?£ I?I Iz) B a?r? (:/\(;v(i:dh[ﬂn(&ﬂ z)
Low 2402 1.010 860 845
Mid 2441 1.025 845 855
High 2480 1.005 865 860
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=*ATTEN 1adB ZTHKR adB
RL .8dBr 18dB/ 1L.818MHz
//ATI.LIWM\ AI \ ! '.'\\«\
"m T T

1] ;f.l
R [ g™

CEMTER 2.482888GH=z S5PAN 3.888HMH=
*REH 188kH=z #UBH I8akHz SHP 58.8ns

Channel Separation - Low Channel

*ATTEN 16dB ZHMKR adB
RL .8dBr 18dB/ 1.825MHz
. oot oy T P
n‘// \\, / T ‘r\\ ,ﬂ./ ! \\\
t
D
R
CENTER 2.448888CHz SPAN 3.808MHz
*REM 188kHz *UBM FEBKHz SHP 58.8ms

Channel Separation — Mid Channel
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*ATTEM 1adB ZTHMKR 16dB
RL BdBr 18dB~ 1L.885MHz

A Twl T™,
i ™,

" V 1
nF'h«\ i u“-"‘
gt
CEHTER 2.48080868GH=z SPaN 3.088MH=
*REH 188kH=z =UBH IBakH=z 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 : February 25-29 2008
Tested By :Choon Sian Ooi

Requirement(s): 47 CFR §15.247(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 860 845
Mid 2441 845 855
High 2480 865 860
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Refer to the attached plots.

*ATTEM 1adB ZTHMKR ade
RL BdBr 18dB~ BE@kHz
a

. AW

: G -

CEHTER 2.4828088GHz SPaN 3.088MH=
*REH 38kHz UBH 3BkHz SHP 58.8ns

20 dB Bandwidth - Low Channel

*ATTEN 1adB Z“HKR -17dB
RL -8dBr 18dB 845kHz

[

CENTER 2.441888GH=z SPAM J.888MH=
*REH 38kHz VEH FB8kHz SEHP o8.8ns

20 dB Bandwidth - Mid Channel
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*ATTEM 1adB ZTHMKR 33dB
RL BdBr 18dB~ BESkHz

[,

CEHTER 2.48080868GH=z SPaN 3.088MH=
*REH 38kHz UBH 3BkHz SHP 58.8ns

20 dB Bandwidth - High Channel

ATTEN 18dE ZHMKR —2.33dB

RL 3.8dBn 18dB~ 845kHz

AT}
f =
i )
OCCUPIED BW
©OCT 99.98 X/—V
o 845.8kHz /J \f‘\(\

LT Y

CENTER 2.482888CHz SPAN 2.0808MHz

*RBU 38kH=z UBM 38kHz SUP 58.8ns

99% Bandwidth - Low Channel
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ATTEN 18de <TMKR —-1.67dB

RL 3.8dBr 18de~ 855kHz

OCCUPIED BW
©OCT 99.98
o 855.8kHz /‘u \’\q

W et M
CENTER 2.441888GH= SPAN 3.888MHz
=*=RBH 38kHz *UBH 188kHz SHP o8.8ns
99% Bandwidth - Mid Channel
ATTEN 1adB &KR —1.5adB
RL 2.8dBr 18dB~ 868kHz

4
/ v W\\
I
OCCUPIED BW
P 99.06
o 268.8kHz /

CENTER 2.48088BGHZ SPAN 3.888MHz

®RBH 38kHz *UBH 188kHz SHP o8.8ns

99% Bandwidth - High 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 : February 25-29 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.

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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=ATTEN 18dB =THKR -6.58dB
RL 8dBr 18dB~ -36.19MHz
T LA b filan Ak bban Ink g hyadin I

—_—
—_—
o —
E—
——tr
——
—_—
st
—_/—F
————
P
E
S

LU R AARTRA MARAN A

START 2.48888CH=z STOP 2.48488CH=z
*REW 18@8kH= *UBH I8@kH=z SHP 58.8ns

Number of Hopping Channel
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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 : February 25-29 2008

Tested By :Choon Sian Ooi

Standard Requirement : 47 CFR 8§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
S (MHz) (sec) (sec)
Low 2402 0.202 0.4
Mid 2441 0.189 04
High 2480 0.189 0.4

Note: Dwell Time = (0.64msec) * (number of times the specific channel on during 1 sec sweep) * (31.6 sec).
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=ATTEN 18dB ZTHKR 7.88dB
“ | |
| | | l | | F\ n | “h | |
o T ) Bl T e Tln Al ) A k]l

CENTER 2.4828888088GHz S5PAN BHz
*REH 188kHz VEMW 188kHz *SHP lLB8sec

Low Channel (Sweep in 1 sec)

*ATTEN 1adB ZTHMKR 3.88dB8
RL BdBr 18dB~ E48|_. =

o e s ket P

CENTER 2.482808008088GH=z SPAM BHz
*REH 188kHz VEH 188kH=z *5HP 32.8ns

Low Channel (Sweep in 30msec)
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e Wl bl AL Sl

CENTER 2.441888888GH=z S5PAN BHz
*REH 188kHz VEMW 188kHz *SHP lLB8sec

Mid Channel (Sweep in Sweep in 1 sec)
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i Lo i et i i e | MWWMM

E
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CENTER 2.4418088888GH=z SPAM BHz
*REH 188kHz VEH 188kH=z *5HP I8.8ns

Mid Channel (Sweep in 30msec)
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=ATTEN 18dB ZTHKR 4.67dB
| | | |
r( f
P RNSITNY AP NP [N T WO WP P B RV AT,V |

CENTER 2. 4880888888 GHz S5PAN BHz
*REH 188kHz VEMW 188kHz *SHP lLB8sec

High Channel (Sweep in Sweep in 1 sec)

*ATTEN 1adB ZTHMKR .34dB
RL BdBr 18dB~ 6B =

e U ) | M oA g

CENTER 2. 48080808088 GH=z SPAM BHz
*REH 188kHz VEH 188kH=z *5HP I8.8ns

High Channel (Sweep in 30msec)
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5 10 Peak Output Power

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 : February 25-29 2008

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 :
Channel Frequency Peak Output
Channel (MHz) MeasurecdeBur;p))ut FOLES POVZ;; L)imit
m
Low 2402 -7.20 30
Mid 2441 -8.20 30
High 2480 -9.37 30
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*ATTEN 1adB HMKR —7.28dBr
RL 8dBr 18dB/~ 2.48187GHz

CEHTER 2.48288GH= SPaN 18.88MHz
*REH 1.BMH=z UBH 1.8MHz SHP 58.8ns

Output Power Low Channel

*ATTEN 1adBe HMKR —8.28dBr
RL -8dBr 18d8/ 2.44187GHz

CENTER 2.44188CHz SPAN 18.88MHz
*REW 1.8MH=z UBH 1.8MHz SHP 58.8ns

Output Power Mid Channel
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=ATTEN 1ade HKER —-9.37dEn
RL -8dBr 18dB 2.47992GH=z

1]

) MWM MM
CENTER 2.48888GH= SPAN 18.88MH=z

*REH 1.8MHz VBH 1.8MHz SHF o8.8rms

Output Power High Channel
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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 : February 25-29 2008

Tested By :Choon Sian Ooi

Standard Requirement : 47 CFR 815.247(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:
=ATTEN 18dB HMKR 26.24dB
REL BdBn 18dB~ —2.3748CH=z
D
R
i
N Gl |
START 38.8MH=z STOP 1.8888GH=
=*=RBH 188kH= »UBH 388kH=z =SHP 1L.88=sec

Low Channel -1
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*ATTEN 1ade HMKR —E3.87dBn
RL -8dBr 18dB 1.682GH=

D —653.87 dBr

R

START 1.8aBBGHz STOP 2.488GHz
*REH 188kHz *UBH FBBkHz *SHP lLB8sec

Low Channel -2

*ATTEN 1adB MKR —51.83dBnr
RL BdBr 18dB~ 4.883CHz

1]

R

P %MWWWW%MJ\W

START 2.484GH=z STOP S.888GHz
*REH 188kHz *UBH F88kHz *5HP lLB@sec

Low Channel -3
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*ATTEN 1ade HMKR —-78.28dBr
RL -8dBr 18dB 7.833GH=

1]

R

START 5.888GH=z STOP 18.888GH=
*REH 188kHz *UBH FBBkHz *SHP lLB8sec

Low Channel -4

ATTEN 28dB HMKR —5L.83dBr

RL 18.8dBr 18dB/ 24.18GHz

START 18.88GHz STOP 25.80GHz

*REM 188kHz *UBM 388kHz SHP 3.88sec

Low Channel -5
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ATTEHN 18dB HMKR —49.33dBn
RL BdBm 18dB" 186.8MH=
(1]
| {
Ii_”m J.I F\K“ |I
AT R ottt ettt L g
START 38.8MH=z STOP 1.8888GH=z
=*RBH 18@kH=z =*UBH 3I8dkH=z SHP 258ns
Mid Channel -1
=ATTEH 18dB HMKR —56.53dBm
RL BdBr 18dB~ 1.922GH=z
(1]
R
'l |
IS ISP AR RTRY eV TEFYY, CEYR WA ST T S e [ EPPT RS S P T
START 1.888GCH= STOP 2.488GH=z
=RBH 18@kH= =UBH 38@kH= =5HP 1.8@sec

Mid Channel -2
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*ATTEN 1ade HMKR —E8.28dBr
RL -8dBr 18dB 2.883GH=

1]

R

START 2.484CHz 5TOP 5.888CHz
*REM 180kHz *UBH F88kHz *®GHP 1.8@sec
Mid Channel -3
*ATTEN 18dB MKR -68.87dBr
RL BdBr 18dB~ 7.625CHz
D
[
| EEILS
Pttt o WWWW P A A bty
START 5.888GHz STOP 18.808GHz
*REMW 188kHz *UEH 3B8kHz *5HP L@@sec

Mid Channel -4
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ATTEH 28dB HMKR —52.17dBr

RL 18.0dBr 18dB” 23.93GHz

R
WMWWMWWMW

START 18.88GH=z STOP 25.88GH=z

HRBM 188kHz HUBM 388kHz SHP 3.88sec
Mid Channel -5

ATTEH 18dE HKER -51.67dBn

RL BadBr 18dB~ 186.8MH=
D

PVALAAW Y1 VYR RN e YWY O SO | YO I PV W AP P

START 38.8MH=z STOP 1.8888@GH=
*REH 188kHz *UBH FBBkHz SHP 258ns

High Channel -1
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ATTEN 1ade HMKR —E8.17dBr

RL BdBrn 18dB 1.929GH=z

START 1.6BOGHZ STOP 2.488CHz
*REM 186kHz *UBM 308kHz SHP 358ns
High Channel -2
ATTEM 2848 MKR -68.37dBn
RL .BdBn 18dE/ 2.782CHz
MKR
2782 cHz
e dBr
Wm
by A AR bt b AR A bt g stprershpathas i
START 2.484GHz STOP 5.888GHz
*REM 18@kHz *UBM 300kHz SHP 638ns

High Channel -3



SIEMIC, INc.

Serialy  SL07021303-ZBR-007 (15.247)( ZBRACA)

Title:  RF Test Report of Zebra Technologies Corp, model : ZBR4-CA Issue Date 21 February 2008

To FCC 15.247 2007

Page 47 of 67
www.siemic.com
ATTEH 18dB HKR —78.58dEr
RL @dBr 18dB~ 7 2@8CHz
1]
WMWMMMM
SECERH PAPPLY S RISy sk Wb Aoy
START 5.88@GHZ STOP 18.8@88GHz
*REH 188kH= =UUBH I8akH=z SHP 1.38sec
High Channel -4
ATTEN 28dB MKR -53.17dBr
RL 18.8dBr 18dB/ 23.99GH=

b M»WWW%WWWW

START 18.88GHz STOP 25.88GHz

*RBH 188kHz =UBH 3IB8kHz SHP 3.88sec

High Channel -5

5.10 Radiated Spurious Emission < 1GHz
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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 : February 25-29 2008
Tested By :Choon Sian Ooi

Standard Requirement : 47 CFR §15.247(d)

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

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

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

Test Result:
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Radiated Emission Plot (Transmit Mode)

Host EUT: GX430t

Final Plot for 3m Distance Result

75.0
oo
a5.0
a0.0
a5.0

2 m
-CEEZEE Hllh("ila.-q"'ﬂ [ M * :

M
0.0 \ e B ;..'IIl. | |

15.0 v ij Uu
10.0
5.0
.07 1
30.0 100.0 1000.0
Frequency (MHz)
Test Data
] Antenna Turntable N ]
Frequency Quasi-Peak height Polarity position Limit Margin
(MHz) (dBuv/m) i Gl (dBuv/m) (dB)
339.10 37.53 100.00 H 130.00 46.00 -8.47
340.07 37.14 100.00 H 150.00 46.00 -8.86
328.40 36.82 100.00 H 292.00 46.00 -9.18
203.02 33.53 100.00 H 127.00 43.50 -9.97
327.43 35.12 100.00 H 292.00 46.00 -10.88
338.12 34.86 100.00 H 120.00 46.00 -11.14
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Radiated Emission Plot (Transmit Mode)

Host EUT: GX420t

Final Plot for 3m Distance Result

75.0
70.0
&5.0
&0.0
55.0 —

o 2 rhu i T (Yt e

o
. o M b w
' =l UM lldl.lll
15.0
10.0
c.0
0.0% [
30,0 100.0 1000.0
Frequency (MHz)
Test Data
Frequency Quasi-Peak Ar?;zrma Polarity T;Jgsr;:%t:]le Limit Margin
MHz dBuVv/m dBuV/m dB
(MHz) (dBuv/m) i Gl (dBuVv/m) (dB)
88.25 26.59 100.00 Vv 113.00 43.50 -16.91
122.43 25.81 100.00 \Y 52.00 43.50 -17.69
159.30 23.55 100.00 \Y 63.00 43.50 -19.95
328.40 30.01 100.00 H 148.00 46.00 -15.99
219.78 26.44 248.00 H 93.00 43.50 -17.06
92.21 29.59 251.00 \Y 23.00 43.50 -13.91

Radiated Emission Plot (Transmit Mode)
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Host EUT: GX420d

Final Plot for 3m Distance Result

75.0
oo
a5.0
a0.0
a5.0

- SN VY. ; i
VN P Wl AT WA,

]
30.0 100.0 1000.0
Frequency (MHz)

Test Data

Frequency Quasi-Peak SRR Jumiatles Limit Margin

(MH2) (dBuV/m) h(ecir%';t PEIELISY p‘(’;gé‘)’” (dBuV/m) (dB)

53.33 20.35 99.00 274.00 40.00 -19.65

32.47 18.64 99.00 52.00 40.00 -21.36

53.76 20.65 99.00 284.00 40.00 -19.35

58.60 19.42 99.00 355.00 40.00 -20.58

60.13 21.31 99.00 314.00 40.00 -18.69

< KK IKILKIK

31.94 18.70 99.00 304.00 40.00 -21.30
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Radiated Emission Plot (Receive Mode)

Host EUT: GX430t

Final Plot for 3m Distance Result

75.0
oo
a5.0
a0.0
a5.0

. lvr o WW T Kl
15.0 i
10.0
5.0
DII:II ]
30.0 100.0 1000,0
Frequency (MHz)
Test Data
Frequency Quasi-Peak At:letizma Polarity T;Jsr;:%t::e Limit Margin
MHz dBuVv/m dBuVv/m dB
(MHz) " | (dByv/m) o (det) (dBpV/m) (dB)
99.98 37.26 100 V 305.00 43.50 -6.24
105.82 32.80 100 H 195.00 43.50 -10.70
32.92 24.24 100 \% 132.00 40.00 -15.76
31.47 25.31 100 \% 132.00 40.00 -14.69
830.90 30.92 102 H 240.00 46.00 -15.08
92.30 32.02 100 H 195.00 43.50 -11.48
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Radiated Emission Plot (Received Mode)

Host EUT: GX420t

Final Plot for 3m Distance Result

75.0
oo
a5.0
a0.0
a5.0

= § Iuﬁ
25.0§; L
50 OO O Y . A

AT LYY

]
30.0 100.0 1000.0
Frequency (MHz)

Test Data

Frequency Quasi-Peak AT TITELLE Limit Margin

(MH2) (dBuV/m) h(iir?gt PEIELISY p‘(’ggé‘)’“ (dBuV/m) (dB)

99.98 27.32 100 205.00 43.50 -16.18

111.22 26.01 100 205.00 43.50 -17.49

30.00 24.82 100 143.00 40.00 -15.18

31.27 22.76 100 294.00 40.00 -17.24

105.74 32.72 100 195.00 43.50 -10.78

< K K IKILIK

57.27 18.46 100 133.00 40.00 -21.54
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To FCC 15.247 2007

Test Data

Radiated Emission Plot (Receive Mode)

Host EUT: GX420d

Final Plot for 3m Distance Result

75.0
70.0

63,0

a0.0

a5.0

100.0
Frequency (MHz)

1
1000.0

Test Data

Frequency
(MHz)

Turntable
position
(deq)

Antenna
height
(cm)

Quasi-Peak
(dBuv/m)

Limit

Polarity (dBuV/m)

Margin
(dB)

956.43

32.70 100 260.00 46.00

-13.30

325.06

27.81 100 142.00 46.00

-18.19

30.47

26.30 100 78.00 40.00

-13.70

32.84

25.01 100 133.00 40.00

-14.99

104.32

30.16 100 285.00 43.50

-13.34

232.80

TI<I<[TIKIT

29.30 100 124.00 46.00

-16.70




SIEMIC, INC.

Mecaseng global markels

Serial# SL07021303-ZBR-007 (15.247)( ZBRACA)

Title:  RF Test Report of Zebra Technologies Corp, model : ZBR4-CA Issue Date 21 February 2008
To FCC 15.247 2007 Page 55 of 67
www.siemic.com

5.10 Radiated Spurious Emissions > 1GHz & Band Edge

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

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

3. Radiated Emissions Measurement Uncertainty

All test measurements carried out are traceable to national standards. The uncertainty of the
measurement at a confidence level of approximately 95% (in the case where distributions are
normal), with a coverage factor of 2, in the range 1GHz — 40GH is +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 : February 25-29 2008
Tested By :Choon Sian Ooi

Standard Requirement : 47 CFR 815.247(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(dBpV/m) — Amplifier Gain(dB) + Antenna Factor(dB) + Cable Loss(dB)
+ Filter Attenuation(dB, if used)

Test Result:
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Host EUT :GX430t

@ 2402MHz @ 3 Meter

Frequency | Azimuth | Antenna Height Raw Amp. Ant.Corr. Cable EUT Final Field Limit Delta Detector
Polarity @ 1m Factor Loss Strength @ 3m
(GH2) (Degrees) (HIV) (m) (dBuV) (dB) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (pkfavg)
4.804 180.00 \ 155.00 25.90 33.00 4.13 63.03 74.00 -10.98 Peak
4.804 180.00 h 155.00 26.16 33.00 413 63.29 74.00 -10.72 Peak
4.804 180.00 Y 155.00 11.15 33.00 413 48.28 54.00 -5.73 Ave
4.804 180.00 h 155.00 12.38 33.00 413 49.51 54.00 -4.50 Ave
2.390 0.00 h 155.00 33.00 29.53 2.32 64.85 74.00 -9.15 Peak
2.390 0.00 h 155.00 8.50 29.53 2.32 40.35 54.00 -13.65 Ave

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) | (HNV) (m) (dBuv) (dB) (dB) (dBuvim) (dBuVvim) | (dBuV/m) | (pkfavg)
4.884 180.00 v 155.00 | 25.62 33.00 4.13 62.75 74.00 -11.26 Peak
4.884 180.00 h 155.00 | 24.49 33.00 4.13 61.62 74.00 -12.39 Peak
4.884 180.00 v 155.00 11.16 33.00 4.13 48.29 54.00 -5.72 Ave
4.884 180.00 h 155.00 11.21 33.00 4.13 48.34 54.00 -5.67 Ave

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) (dBuV/im) | (dBuv/m) (pk/avg)
4.96 180.00 v 155.00 | 25.78 33.00 4.13 62.91 74.00 -11.10 Peak
4.96 180.00 h 155.00 | 25.75 33.00 4.13 62.88 74.00 -11.13 Peak
4.96 180.00 v 155.00 | 11.21 33.00 4.13 48.34 54.00 -5.67 Ave
4.96 180.00 h 155.00 | 11.57 33.00 4.13 48.70 54.00 -5.31 Ave
2.48 0.00 h 155.00 | 30.00 29.75 2.37 62.12 74.00 -11.88 Peak
2.48 0.00 h 155.00 8.20 29.75 2.37 40.32 54.00 -13.68 Ave

Emission was scanned up to 25GHz.
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Host EUT: GX420t

@ 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) (pkfavg)
4.80 180.00 v 155.00 25.56 33.00 4.13 62.69 74.00 -11.32 Peak
4.80 180.00 h 155.00 28.89 33.00 4.13 66.02 74.00 -7.99 Peak
4.80 180.00 v 155.00 11.23 33.00 4.13 48.36 54.00 -5.65 Ave
4.80 180.00 h 155.00 14.55 33.00 4.13 51.68 54.00 -2.33 Ave
2.39 0.00 h 155.00 33.70 29.53 2.32 65.82 74.00 -8.18 Peak
2.39 0.00 h 155.00 9.90 29.53 2.32 42.02 54.00 -11.98 Ave

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) (HN) (m) (dBuv) (dB) (dB) (dBuV/m) (dBuV/m) | (dBuV/m) | (pk/avg)
4.88 180.00 v 155.00 24.65 33.00 4.13 61.78 74.00 -12.23 Peak
4.88 180.00 h 155.00 25.93 33.00 4.13 63.06 74.00 -10.95 Peak
4.88 180.00 Y, 155.00 11.11 33.00 4.13 48.24 54.00 -5.77 Ave
4.88 180.00 h 155.00 12.11 33.00 4.13 49.24 54.00 -4.77 Ave

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) (dBuV/im) | (dBuV/m) (pk/avg)
4.96 180.00 \% 155.00 | 25.02 33.00 4.13 62.15 74.00 -11.86 Peak
4.96 180.00 h 155.00 | 25.91 33.00 4.13 63.04 74.00 -10.97 Peak
4.96 180.00 \% 155.00 | 11.20 33.00 4.13 48.33 54.00 -5.68 Ave
4.96 180.00 h 155.00 | 12.13 33.00 4.13 49.26 54.00 -4.75 Ave
2.48 0.00 h 155.00 | 31.12 29.75 2.37 63.12 74.00 -10.76 Peak
2.48 0.00 h 155.00 9.20 29.75 2.37 41.34 54.00 -12.66 Ave

Emission was scanned up to 25GHz.
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Host EUT: GX420d

@ 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) (pkfavg)
4.80 180.00 v 155.00 27.56 33.00 4.13 64.69 74.00 -9.32 Peak
4.80 180.00 h 155.00 29.87 33.00 4.13 67.00 74.00 -7.01 Peak
4.80 180.00 v 155.00 13.51 33.00 4.13 50.64 54.00 -3.37 Ave
4.80 180.00 h 155.00 14.61 33.00 4.13 51.74 54.00 -2.27 Ave
2.39 0.00 h 155.00 33.70 29.53 2.32 65.82 74.00 -8.18 Peak
2.39 0.00 h 155.00 9.90 29.53 2.32 42.02 54.00 -11.98 Ave

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) (HN) (m) (dBuv) (dB) (dB) (dBuV/m) (dBuV/m) | (dBuV/m) | (pk/avg)
4.88 180.00 \ 155.00 25.44 33.00 4.13 62.57 74.00 -11.44 Peak
4.88 180.00 h 155.00 26.66 33.00 4.13 63.79 74.00 -10.22 Peak
4.88 180.00 v 155.00 11.13 33.00 4.13 48.26 54.00 -5.75 Ave
4.88 180.00 h 155.00 12.72 33.00 4.13 49.85 54.00 -4.16 Ave

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) (dBuV/im) | (dBuV/m) (pk/avg)
4.96 180.00 v 155.00 | 25.57 33.00 4.13 62.70 74.00 -11.31 Peak
4.96 180.00 h 155.00 | 25.75 33.00 4.13 62.88 74.00 -11.13 Peak
4.96 180.00 v 155.00 | 11.19 33.00 4.13 48.32 54.00 -5.69 Ave
4.96 180.00 h 155.00 | 11.70 33.00 4.13 48.83 54.00 -5.18 Ave
2.48 0.00 h 155.00 | 31.12 29.75 2.37 63.12 74.00 -10.76 Peak
2.48 0.00 h 155.00 9.20 29.75 2.37 41.34 54.00 -12.66 Ave

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 04/25/2008
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
Antenna Sunol Sciences JB1 10/04/2008
(30MHz~2GHz)
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
(18~40GHz)

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 50Q/50uH EUT LISN, connected to
filtered mains.

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

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

Test Method

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

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

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

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

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

Sample Calculation Example

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

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

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

(Calibrated for system losses)
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| Annex A. iii RADIATED EMISSIONS TEST DESCRIPTION

EUT Characterisation

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

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

Test Set-up
1. The EUT and supporting equipment were set up in accordance with the requirements of the standard on top of a 1.5m X 1.0m
X 0.8m high, non-metallic table.
2. The filtered power supply for the EUT and supporting equipment were tapped from the appropriate power sockets located on
the turntable.
3. The relevant broadband antenna was set at the required test distance away from the EUT and supporting equipment
boundary.
Ant. Tower 1-4m
Variable
3m
EUTE g > /
Support Units
/Tu rn Table
a0 ———
= !

Ground Plane

Test Receiver
\ [ —
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Test Method

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

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

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

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

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

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

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

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

from 0 - to 360 - with a speed as slow as possible, and keep the azimuth that highest emission is indicated on the spectrum
analyzer. Vary the antenna position again and record the highest value as a final reading.

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

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

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

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

Sample Calculation Example

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

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

Average = Peak Value + Duty Factor or

Set RBW = 1MHz, VBW = 10Hz.
Note :
If the measured frequencies are fall in the restricted frequency band, the limit employed must be quasi peak value when frequencies
are below or equal to 1 GHz. And the measuring instrument is set to quasi peak detector function.
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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) bigitlell & sl MUmees (List Length, Type & Purpose)

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

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

LISN 1

<«—Wooden 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

<«—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 Using manufacturer’s program.

Others Testin
9 TX mode is normal mode with full power.
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