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SIEMIC ACREDITATION DETAILS:

FEDERAL COMMUNICATIONS COMMISSION

Laboratory Division
7435 Drakland Mills Road
E‘u!luni:i:, NI 21046
Jamuary X7, 2005
Registration Mumbee: TE3147

SIEMIC Lakasatories

2206 Ringwood Avenue

Han Jose, CA 95131

Attemiiom; Leslie Bai

R Mezsurement I:'xilil:,' located at San Joee

1 & 10 meter site

[rate of Benewal: January 27, 2005
Dear Sir or Modam:

Your request for renewal of the registrotion of the subject measurement facility has been received. The information
submirted has been placed in your file and the registration has been renewed, The name of your organization will
remazm on the list of facilities whose messurement 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 de registration must be renewed at least every three years,

Measurement Tacilities that have indicated that they are zvailable to the public w perform messrement services on a
fee basis may be found on the FOC website www focgov under E-Filing, OET Equipment Authorization Electronic
Filing, Test Firms,

yllis P;r:uh
[nformantion Technician
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April 18, 20 CUF. FILE: 4840543<1
Submission Mo 114591

Siemnic Inc.
2208 Ringwood Ave.,
San Joss, CA 23131

Digar S Mladame:

The Bureau: bas received vour application for the Altemate Test Site apd the £ling is satistaciony o
Industry Canada

Plzase reference to the fle mumber (4841-1 ) 1 the body of all test reports coofaming
measiraments perfomed on the sife.

Aevewal of the filing i3 reguired svery two years.

If yon hase amy questions, vou mey contact the Bursan 2t the telephome nunsbar below or by e-medl
certification burgaucc po ez Pleass referemce our file zemabar abone far all correspondanca.

Yours simcezaly,

Hobert Corey

Mapazer Cenification
Certfication azd Exsinssringy Barsaz
I Carling Ave, Buiklng 34

Calase, Omlaies
E2H BRZ

Tel. Ho (51303850
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Vhreto—Hu Tobya Jagen 105-0041
Teb+El-2-5575-3118

Faoc#HI-5-553 500157
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Fabruary 12 . 2004

TO: SIEMIC, INC.

Membership NO: Has

Wia confirmed your payment for annual membershio fee and admissan fee. Thank
wird wiry much for your remettang.

Please find enclosed YGG] documents. As admission fee and arnesd mambarship fae
wers gonfirmed, your compary registaresd ag VGG afficsl mambar,

Fram mow an, it s possibla for yours comparry 1o sebmit ccnformity serification report
ardand application for reagistratian of measuremant facilites.

Plaass find miccessary foems for ywour submission fram VGG web-site.
W L OF P
Wikien you submit corformity werification report, pleass subirel to M, Yako Inagaki &

inagakitvooiorip ard appbcation for registration of measuremaent facilities, please
submit to Mr. Masaru Denda 5 dendas®ecciorp

Thesr address. phoere and fax rumber are absolutly same as [ Please refer address
mificatad an top right-hand comer of this page

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

Ba=t Hegards,

Haako Hor (M5
WO
horf Gl orjm

Enclosure
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Certificate

Fhis s ter certdfy that the
Chanlity Management System
of

SIEMIC , Inc.

22106 Ringwodsd Avenos
San Jose, California 95131 L.S.A

has been sumhoazed o cary out Japan Specified Radio Equiponent test by
| arder and under supervision of RF Technologies Co., Lid. nocording to
| MNotification Mo 88 of Radeo Lawr,

A sasesssnent of the Inboesmory was condocted scoarding 1o the “Procedure amd
Conditions for Appoimtmenes of 2 406H2 Rand Low povest dats commamications ss=lem
thin Blicicath and Wirchess AN w0 with reference s TSOVIEC 17025
by an BF Technologics Co, LKl midizon

Andit Report No. MRFUSFZT

s ¥ s 7 ?./.'-
i =V bl

Kosrmrvuki Sorashing ity i 1
oy e s e Presideril
EF Techmodogkes O, L, BY Technologyes o, Lk
Analat Dt Iasued [Make
Seplember 2 7th, 3OS Ohctodhaer Sth, 200

Fhis Ceniflcate is valid wmil September 26™ 2006 or next schedule audit.

o ey g inened Cerificotbon Beody
Bk 'l'rH:I':n.:‘r'Il;lg'hﬂ Ci: Ll
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2206 Ringwood Avenue San Jose, T, USA,
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Mir. Leski= Bai
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Mir, Leslbe Bai

HIEMIEL Labsaraiories
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[Rear Yir. Bai

| &m pleased 1o infiarm you et your laborasory has been recognized by the Chinese Tuipei®s
Baresu of Standards, Metrobogy, and Inspection (BSR T} under tbe Asin Pacifse Economic
Cooperticn | APECH Mutonl Recopnition Arrongemens (MRA] YVour labonilary is nive
designuied ta ool 23 0 Conformily Assesament Hoey (CAB) ueder Apperalic B, Plase 1
Proceclures, of the APEC Tel MRA. You mny submeln 1est dots 1o BEMI 1o verify that the
exjudpineni 1o be impored into Chinese Tespel solssfies the npplisable requitements. The
desdpracion of voar prganizaibon will mmain in force os long 2= s scyreditatbon for the
designafed soope nirmubng vallld snd camply with the degignmion requirements. The pestineo
desippation enfoermntion e a8 bodlows
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If varan hnve any guestioms plesse comtocl Mr. Jegiclar [aillon win emall ol dhil m@Enist.goy or
via flg @ 301-975-548 4. The nomes of all recopized labormtaries will be posted an the M5
warheie Wi hvipaanist.govimea. We appreciole yvosr contitued inSones! 115 o6r Imiemmpki
Eomiormilly  ASSEsEETL SSNVITNEs

Sincerely.

e . T

Davigd F. Aldermun
Clounp Leudes Stundardds Coordinmsnn and Confoemity Crown

o Jogindar Dihillon

NIST
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LESLIE BAl

DIRECTOR OF CERTIFICATION
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OFTA | e R elephone WS ; (8520 2061 €320
BN pEmm | O Ret Emmme FaxMo Wz . (B52) 2E3H S04

W E-mal Rsbatl 20 July 2005

b, Le=slie Bai
Director of Certification,
BIEMIC Labombories

220 Bingrwoosd Avenue

San Jose, Califomia 95131
LISA

Crear bAr. Bai,

Application of Recopnised Testing Ageney (RTA)

Refering your subsisssan of 28 fuse 2005 @ relation o the application of
RTA, | am plessed so mform wou thet OFTA bas appoimed SIEMIC Labormiones
(SIEMIC) as a Recognized Testing Agency (RTA)

Please note that, wnder the Hong Kong Telecommumications Eguaipenent
Evaluation and Certifiation (HETEC) Scheme, SIEMIC s authorized 1o comdissy
evalustion tests on  celecammenicat] s equipment  agansl e Tollowing HEKTA
spoecifications ;

OIS} -
1001, 1002, 1004, 108G, 1007, 1HE
1000, 1RLS, 1016
1022, TORG, D02T, 1020
IR0, 1031, 1032 1035, 1034, 1035, 10049
10, 102, 1043, 1045, W7, 1048

2]

Wou are requested o refer to and comply with the code of practic: and
pmdelines for RTA os given in the nformation Mo OFTA 1411 “Kecopnised] Teving
Agency (RTA) for Comchicing Evalmnion Test of Telecommunications Equipment™,
wihich Cin e dirw nbixnleal from DFTA's homepage at

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

I you Bave ey quistes, plesse do net hesilate (o contact me.

Yoars sinperely,

(K K Sin}

for Dhirecior-Cenesal
of Telecommunications

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

L - ]
RN TS 22 BRI 20 TR
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The purpose of this test programme was to demonstrate compliance of the Zebra Technologies Corp., model:
P430i against the current Stipulated Standards. The Thermal Card Printer have demonstrated compliance
with the FCC 15.247 2008 & IC RSS210 Issue 7: 2007.

| EUT Information

EUT - The Zebra P430i is a card printer that can print monochrome or full color images on both sides
Description of a PVC card in one pass through the printer. The Zebra P430i uses color dye-sublimation
ribbons or thermal transfer ribbons to transfer digital images to a PVC card. These cards can be
used for identification, loyalty cards, or marketing purposes.

Options for this printer include Ethernet, magnetic card encoding, contact and contact-less smart
card encoding. Ribbon recognition and security is maintained through RFID technology within
the printer. The RFID board and the contactless smartcards use separate transmitters each
operating at a frequency of 13.56 MHz in the ISM band.

The RFID system uses an |e CODE1 format and conforms to ISO 15693 specifications.

The RFID system is contained on a single PCBA which holds the loop antenna, impedance
matching network, RF interface IC and digital controller IC. The design is optimized for short
range lower power operation.

The Zebra ZM5e is a RFID reader that can read and encode RFID smart cards. Smart cards
carry embedded ultra-thin UHF RFID transponders. Transponders contain thin antennas and
integrated circuits that can be read, programmed, and reprogrammed using non-contact radio
waves. RFID smart cards allow for non- line of sight reading of the data contained in the IC and
feature anti-collision technology, which allows RFID readers to scan and identify several objects
simultaneously, such as totes of supplies.

The RFID subsystem is comprised of a ThingMagic Mercury 5e multi protocol UHF RFID reader,
a coupler/antenna connected to the reader via a coaxial cable and an adaptor PCB that provides
the operating voltage and communications to the RFID reader.

The RFID reader powers and communicates with RFID smart cards via the coupler/antenna.
The reader contains a digital processor and analog signal conditioning circuitry. Instructions from
the host computer system to encode/read a smart label are sent to the RFID reader via a serial
communication link on the adapter PCB. The reader responds to the host with data read and/or
a status message. The UHF RF signals generated by the reader are turned on only during a
host commanded read or encode operation. The RF signal is an amplitude-modulated
frequency-hopping carrier operating between 902MHz and 928MHz. The modulation pattern is
governed by the selected UHF RFID protocol. The reader supports EPC Class1 Gen
2/IS018000-6C UHF RFID protocols.

The coupler/antenna is located in close proximity to the RFID transponder when the smart label
is in the rest position prior to printing. The coupler/antenna is a single or dual strip-line
transmission line fabricated on a two-sided printed circuit board with one side acting as a ground
plane. The coupler/antenna is orientated with the ground-plane side down, roughly parallel to the
base of the printer. The reader's transmitter and receiver are both connected directly to the
coupler/antenna via the coaxial cable. Backscatter signals from the transponder are received via
the same coupler/antenna as is used to transmit to the transponder.

The adapter PCB provides the correct operating voltage to the RFID reader and serves as a
communications interface between host and RFID reader. The adapter PCB down converts the
host's voltage, 18 to 30Vdc, to 5.0V nominal at .5 to 1.0 Amp steady state current. The adapter
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PCB also buffers, both directions, the host and RFID readers RS232 TTL level receive and
transmit lines. The adapter PCB provides power and com to the RFID reader though a single
discrete cable assembly. The host connects to the adapter PCB via two discrete wire cable
assemblies, one for power the other for com.

Model No o P430i

Serial No o NA
Input Power  © 100~240 VAC
Classification

Per Stipulated Frequency Hopping Spread Spectrum / Device

Test Standard



Serial# SL08012102-ZBR-007 Rev4.0 (15.247)(P430i
Title: RF Test Report of Zebra Technologies Corp. éﬁe Date 23 April 2008 Va0 ( X )

Model : P430i
To FCC 15.247 2008, IC RSS210 Issue 7: 2007

Page 18 of 61
www.siemic.com

Purpose

Compliance testing of Thermal Card Printer 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

SL08012102-ZBR-007 Rev4.0 (15.247) (P430i)

Date EUT received

25 February 2008

Standard applied

47 CFR 815.247: 2007 & RSS 210 Issue 7: 2007

Dates of test (from - to)

28 February 2008 — 03 March 2008

No of Units: 2
Equipment Category: DSS
Trade Name: Zebra Technologies Corp.
Model : P430i
RF Operating Frequency (ies) 902.750 to 927.250 MHz
Number of Channels : 50
Modulation : ISO 18000-6C
FCCID: 128-P4301-UHF

ICID:

3798B-P430IUHF
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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) (i) 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 > 6 dBi Pass
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(i) §2.1091& §2.1093 RSSGen(5.5) Maximum Permissible Exposure Pass
15.247 (d) 100 kHz Bandwidth of Frequency Band Edge 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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To FCC 15.247 2008, IC RSS210 Issue 7: 2007

5.1 Antenna Requirement

Requirement(s): 47 CFR 815.203

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 UHF antenna has a unique connector and installed inside on the chassis with a gain of -8dBi which meets the
requirement.



SIEMIC, INC.

Brosseng global martels
Serial# SL08012102-ZBR-007 Rev4.0 (15.247)(P430i)
Issue Date 23 April 2008
Page 22 of 61
www.siemic.com

Title: RF Test Report of Zebra Technologies Corp.
Model : P430i
To FCC 15.247 2008, IC RSS210 Issue 7: 2007

5.2 Conducted Emissions Voltage

Requirement:

Conducted limit (dBpV)
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.

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
Al 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.

N

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

Test Date : February 28 & 29 to March 03, 2008
Tested By :Dan Coronia
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Results: Note — _

Conducted Emissions Peak Voltage 150kHz to 30MHz
T T T T T

Quasi-Peak Limit
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Phase Line Plot at 120Vac, 60Hz

Corrected Corrected

. : Limit Margin ; Limit Margin
| T | T | om0 | e | o |
QP Q Q AVG
Phase 13.55 40.10 60.00 -19.90 35.80 50.00 -14.20
Phase 0.41 36.70 57.75 -21.05 32.50 47.75 -15.25
Phase 0.44 35.10 57.06 -21.96 31.00 47.06 -16.06
Phase 0.37 32.40 58.50 -26.10 28.40 48.50 -20.10
Phase 0.16 36.50 65.46 -28.96 32.40 55.46 -23.06
Phase 0.20 32.40 63.61 -31.21 28.50 53.61 -25.11
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Neutral Line Plot at 120Vac, 60Hz
Corrected - . Corrected . .
. . Limit Margin . Limit Margin
Llnﬁ_éJSr:der Fr(z,(\}/ltlj_'ezr)]cy Ar(répg:}\%je (dBuV) (dB) Ar(répg:}\%je (dBuVv) (dB)
QP QP QP AVG AVG AVG
Neutral 13.55 41.40 60.00 -18.60 37.10 50.00 -12.90
Neutral 0.41 36.40 57.75 -21.35 32.40 47.75 -15.35
Neutral 0.44 34.50 57.06 -22.56 30.30 47.06 -16.76
Neutral 0.16 38.40 65.46 -27.06 34.30 55.46 -21.16
Neutral 0.33 31.00 59.45 -28.45 27.10 49.45 -22.35
Neutral 1.36 24.40 56.00 -31.60 21.30 46.00 -24.70
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5.3 Channel Separation

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

2 Environmental Conditions Temperature 23°C - 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 : February 28 & 29 to March 03, 2008
Tested By : Dan Coronia

Requirement(s): 47 CFR 8§15.247(a)(1)(i)

Procedures: The Channel Separation was measured conducted using a spectrum analyzer at low, mid,
and hi channels.

Frequency hopping systems in the 902-928 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.

Channel Channel Channel Separation 20 dB Channel Bandwidth
Frequency (MHz) (MHz) (KHz)
Low 902.750 0.500 83.00
Mid 915.250 0.500 82.00
High 927.250 0.500 82.00
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Channel Separation - Low Channel

ATTEN 48dB ZTMKR ade

RL 48.8dBr 18dB~ S@8kHz

== [ \ |
1

| |
“ JWI ULW I i

I
||

START 982.888MHz STOP 984.888MHz

*RBW 38kHz *UBH 188kH=z *SHP 58.8ns

Channel Separation — Mid Channel

ATTEN 48dB ZTMKR -33dB

RL 48.8dBr 18dB~ S@8kHz

= | / ) /
IR N \ |

=-

=
=
fé

START 915.088MH=z STOP 917.888MH=z

*RBW 38kHz *UBH 188kH=z *SHP 58.8ns
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Channel Separation — High Channel

ATTEN 48dB ZTMKR A7dB

RL 48.8dBr 18dB~ S@8kHz

| J
WAV LYW
yi

START 925.258MHz STOP 928.888MH=

*RBW 38kHz *UBH 188kH=z *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 : February 28 & 29 to March 03, 2008
Tested By :Dan Coronia

Requirement(s): 47 CFR 815.247(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.

son || GoEsm | expepm | ecn
Low 902.750 83.00 73.00
Mid 915.250 82.00 73.00
High 927.250 82.00 73.00

Refer to the attached plots.
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20dB Bandwidth - Low Channel

ATTEN 48dB ZTMKR 34dB

RL 48.8dBr 18dB~ 83kHz

= T

m/ \”w..

CENTER 982.758MH=z SPAN 1.888MH=z

*RBW 18kH=z *UBH 38kHz *SHP 58.8ns

99% Bandwidth - Low Channel

ATTEN 48dB ZTMKR —-1.8adB

RL 48.8dBr 18dB~ 73kHz

OCCUFIED BH
“0CC 93.88
o 73.33kHz / \

¥ M
TR W WWMWM

LA R R T

CENTER 982.758MH=z SPAN 1.888MH=z

*RBW 18kH=z *UBH 38kHz *SHP 58.8ns



SIEM!C, INC.

ety
Serial# SL08012102-ZBR-007 Rev4.0 (15.247)(P430i
Title: RF Test Report of Zebra Technologies Corp. |S§EZ Date 23 April 2008 S0 ! /
Model : P430i Page 30 of 61

To  FCC 15.247 2008, IC RSS210 Issue 7: 2007 "W siemic.com

20dB Bandwidth — Mid Channel

ATTEN 48dB ZTMKR ade

RL 48.8dBr 18dB~ 82kHz

8
= [
[ 11

. WWWVYW

CENTER 915.258MHz SPAN 1.888MH=z

*RBW 18kH=z *UBH 38kHz *SHP 58.8ns

99% Bandwidth - Mid Channel

ATTEN 48dB ZTMKR 1.8a8dB

RL 48.8dBr 18dB~ 73kHz

OCCUFIED BH
“0CC 93.88
o 73.33kHz / \

/

CENTER 915.258MHz SPAN 1.888MH=z

*RBW 18kH=z *UBH 38kHz *SHP 58.8ns
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20dB Bandwidth - High Channel

ATTEN 48dB ZTMKR -33dB

RL 48.8dBr 18dB~ 82kHz

= JIR
| \

i Ny

bt il MWM

CENTER 927.258MHz SPAN 1.888MH=z

*RBW 18kH=z *UBH 38kHz *SHP 58.8ns

99% Bandwidth - High Channel

ATTEN 48dB ZTMKR —.83dB

RL 48.8dBr 18dB~ 73kHz

OCCUFIED BH
“0CC 93.88
o 73.33kHz / \

WWW | Mwmwm@m.

CENTER 927.258MHz SPAN 1.888MH=z

*RBW 18kH=z *UBH 38kHz *SHP 58.8ns
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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 : February 28 & 29 to March 03, 2008

Tested By :Dan Coronia

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

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the hopping
channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB
bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 10 second period. The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

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

RBW=30 KHz, VBW > RBW

Test Result:

Total Channel: 50 Channels
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ATTEN

RL

48.8dBr

Number of Hopping Channel

902 — 928 MHz: 50 Channels

4adB

18dB~

START

®*RBH

F8kH=z

982.88MHz STOP 928.88MH=z

=UBK F@@kH=z SHP 73.8ns
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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 : February 28 & 29 to March 03, 2008

Tested By :Dan Coronia

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

For frequency hopping systems operating in the 902—-928 MHz band: if the 20 dB bandwidth of the hopping
channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB
bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 10 second period.

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

Test Result:
Channel Frequency Dwell Time Limit
Chneimms! (MHz) (sec) (sec)
Low 902.750 0.23 0.4
Mid 915.250 0.23 0.4
High 927.250 0.25 0.4
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Low Channel

ATTEN 4adB MKR —34.58dBn
RL 48.8dBr 18dB~ 9.767sec
SHEEFPTIME
28.8 ser
D
R
A LA AT I ¥ Y ML Y LY
CENTER 982.758888MH=z SPAN BHz
=*RBH 188kH= =*=UBM 188kH= *#SHP 28.8sec
ATTEN 4adB &KR —-.66dB
RL 48.8dBr 18dB~ 11.883ns

ZTHKR
11.883 s

L YT SO SN T N Y

CENTER 982.758888MHz SPAN BHz

*RBW 188kH=z *UBH 188kH=z SHP 58.8ns
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Mid Channel

ATTEN 48dB

RL 48.8dBr 18dB~

1) L | | ﬂ N
IO ATNRA TR LB AR MR NS Y A A

CENTER 915.258888MH= SPAN BHz

*RBW 188kH=z *UBH 188kH=z *SHP 28.8sec
ATTEN 48dB ZTMKR -33dB
RL 48.8dBr 18dB~ 18.917ns

ZTHKR
18.917 s

o 33 dB \

P Pl ki iy

CENTER 915.258888MH= SPAN BHz

*RBW 188kH=z *UBH 188kH=z *SHP 58.8ns
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High Channel

| h IR | |
i llP Bl ALl Ml A R JLA BTl R U AL U
ATTEN 48de ZTMKR 67dE

—

ZTHKR
11.333 s

CENTER 927.258888MHz SPAN BHz

*RBW 188kH=z *UBH 188kH=z *SHP 58.8ns
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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 : February 28 & 29 to March 03, 2008

Tested By :Dan Coronia

Standard Requirement: 47 CFR 815.247(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 -8 dBi.

Note: For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at
least 50 hopping channels; and, 0.25 watts for systems employing less than 50 hopping channels, but at
least 25 hopping channels, as permitted under paragraph (a)(1)(i) of this section.

Test Result :
Channel Frequency Peak Output
Channel (MHz) MeasurecidOBunt]p))ut UL Povzldeé L)imit
m
Low 902.750 29.33 30
Mid 915.250 29.67 30
High 927.250 29.50 30
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Output Power Low Channel

ATTEN 48dB MKR 29.33dBn
RL 48.8dBr 18dB. 982.788MHz
MKR
982.788 MH=z
W 29.33 dBr
24
CENTER 982.758MH=z SPAN 5.888MHz
=*=RBEMW 1.8MH= UBH 1.8MH= SHP 58.8ns
Output Power Mid Channel
ATTEN 48dB MKR 29.67dBrn
RL 48.8dBr 18dB. 915.192MH=
MKR
915.192 MH=z
W 29.67 dBr
24
CENTER 915.258MHz SPAN 5.888MHz

*RBW 1.8MHz *UBH 1.8MHz *SHP 58.8ns



SIEMIC, INC

ety
Serial# SL08012102-ZBR-007 Rev4.0 (15.247)(P430i
Title: RF Test Report of Zebra Technologies Corp. |Szﬁz Date 23 April 2008 S ! /
Model : P430i Page 40 of 61

To  FCC15.247 2008, IC RSS210 Issue 7: 2007 W siemic.com

Output Power High Channel

ATTEN 48dB HKR 29.58dBrn
RL 48.8dBr 18dB~ 927.217MHz
HKR
927217 MHz
o 29.58 dBn
4
CENTER 927.258MHz SPAN 5.888MH=

*RBW 1.8MHz UBH 1.8MHz SHP 58.8ns
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5.8 100 kHz Bandwidth of Frequency Band Edge

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 : February 28 & 29 to March 03, 2008

Tested By :Dan Coronia

Standard Requirement : 47 CFR 815.247(b)

Procedures: in any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement. Attenuation below the general limits specified in §15.209(a) is not
required.

Test Result :
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Low Channel

ATTEN 4@dB ZMKR -32.67dB
RL 4©.8dBr1 18dB/ -255kHz
KR
-255 KHz
o -32.67 dB / \ / \ /
g W 7
24 /
il h
START 991.888MHz STOP 904.800MHz
*RBU 188kHz *UBM 180kHzZ *SWP 58.8ms

High Channel

ATTEN 48dB ZTMKR —38.66dB

RL 48.8dBr 18dB~ 258kHz

START 926.888MH= STOP 929.888MH=

*RBW 188kH=z *UBH 188kH=z *SHP 58.8ns
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5.9 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 : February 28 & 29 to March 03, 2008

Tested By :Dan Coronia

Standard Requirement: 47 CFR 815.247(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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Low Channel -1

ATTEN 48dB &KR —-61.17dB
RL 48.8dBr 18dB. —-124.5MHz
ZTHKR
-124.5 MH=z
W -61.17 dB
24

START 38.8MH=z STOP 1.8888GH=z

*RBW 188kH=z *UBH 188kH=z *SHP 18.8sec

Low Channel -2

ATTEN 48dB HKR —38.67dBrn
RL 48.8dBr 18dB~ 2.845GHz
HKR
2.845 GHz
o —38.67 dBn
4

START 1.888GHz STOP 18.888GH=z

*RBW 188kH=z *UBH 188kH=z *SHP 18.8sec
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Mid Channel -1

ATTEN 4@dB ZMKR -62.67dB
RL 4©.8dBr1 18dB/ -171.4MHz
<
KR
-171.4 MHz
o -62.67 dB
R

START 38.8MH=z STOP 1.8888GH=z

*RBW 188kH=z *UBH 188kH=z *SHP 18.8sec

Mid Channel - 2

ATTEN 48dB HKR —38.33dBn
RL 48.8dBr 18dB~ 2.815GHz
HKR
2.815 GHz
o —-38.33 dBn
4

START 1.888GHz STOP 18.888GH=z

*RBW 188kH=z *UBH 188kH=z *SHP 18.8sec
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High Channel -1

ATTEN 4@dB ZMKR -61.34dB
RL 4©.8dBr1 18dB/ -169.8MHz
KR
-169.8 MHz
o -61.34 dB
R
Lol Mol o ot WWWwWW Mot

START 38.8MH=z STOP 1.8888GH=z

*RBW 188kH=z *UBH 188kH=z *SHP 18.8sec

High Channel -2

ATTEN 48dB HKR —23.33dBrn
RL 48.8dBr 18dB~ 28.26GHz
HKR
28.26 GHz
o -23.33 dBn
4

START 1.88GCHz STOP 18.888CHZ

*RBW 188kH=z *UBH 188kH=z *SHP 18.8sec
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5.10 Radiated Spurious Emission < 1GHz

1. All possible modes of operation were investigated. Only the 6 worst case emissions measured, using the correct

CISPR detectors, are reported. All other emissions were relatively insignificant.

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).

N

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

Test Date : February 28 & 29 to March 03, 2008
Tested By :Dan Coronia

Standard Requirement: 47 CFR 8§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 (dBuVv/m) + ACF(dB) + Cable Loss(dB)

NOTE: All the test was done when the both radio was turn on to simulate the worst case.

Test Result:
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Radiated Emission Plot (Receive mode)

= i I
§2op AR IPR NN NI

i B VY Rk
WV
15.0
10,0
5.0
0.0% [
30,0 100.0 1000,0
Frequency (MHz)
Test Data
. Antenna Turntable A .
Fr(;‘,‘[‘l'{ez';cy ?&'ﬁ;“};ﬁ)“ height Polarity position ( d;:{‘,'/tm) “’[(fl‘if;“
(cm) (deg)
532.14 35.20 100 V 50 46 -10.80
425.87 38.76 230 V 65 46 -7.24
191.35 38.31 156 H 238 435 -5.19
518.72 36.53 99 V 90 46 -9.47
221.82 33.93 99 H 320 46 -12.07
205.93 37.33 120 H 135 46 -8.67
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Radiated Emission Plot (Transmit mode)

FCiC Tesk Plak

Fundamental

Amplitude {dBuk)

=

ETRA
gl I'ﬂ' -1'% LL
10.0-} b ) | |
30.0 100.0 1000,0
Frequency (MHz)
Test Data
. Antenna Turntable .. .
Frequency Quasi-Peak . q oo Limit Margin
height Polarity position
(MHz) (dBpV/m) (cm) (deg) (dBpV/m) (dB)
421.13 36.11 166.12 H 15.10 46.00 -9.89
128.00 33.00 200.24 H 130.22 43.50 -10.50
932.21 35.12 100.16 V 295.56 46.00 -10.88
925.34 30.15 330.48 \Y 140.32 46.00 -15.85
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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 : February 28 & 29 to March 03, 2008
Tested By :Dan Coronia

Standard Requirement: 47 CFR 8§15.247(d)

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

Sample Calculation:

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

NOTE: All the test was done when the both radio was turn on to simulate the worst case.

Test Result:
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@ 902.750MHz @ 3 Meter
Frequency Azimuth ﬁgﬁiﬁ?ﬁ Height Er?]vr: AF;Tr]; Arllg'cct:gr”' (I:_it;f EUFTieFIljnal (Ié)' r;]rlrt] Delta Detector
(GHz) (Degrees) (HV) (m) (d@Btn\)) (dB) (dB) (dB) (?jtéir\]/?rt:) (dBuV/m) (dBuV/m) (pk/avg)
1.8055 200 Vv 20 | 56.82 | 31.98 26.4 2.16 53.40 74 -20.60 Peak
1.8055 200 H 20 | 56.63 | 31.98 26.4 2.16 53.21 74 -20.79 Peak
1.8055 180 Vv 15 | 4653 | 31.98 26.4 2.16 43.11 54 -10.89 Ave
1.8055 180 H 15 | 4537 | 31.98 26.4 2.16 41.95 54 -12.05 Ave
2.7083 90 Vv 16 | 4853 | 32.08 298 2.72 48.97 74 -25.03 Peak
2.7083 90 H 16 | 47.05 | 32.08 298 2.72 47.49 74 -26.51 Peak
2.7083 60 Vv 1.3 | 39.24 | 32.08 298 2.72 39.68 54 -14.32 Ave
2.7083 60 H 1.3 | 3753 | 32.08 298 2.72 37.97 54 -16.03 Ave
36110 220 vV 14 | 4526 | 32.37 325 344 48.83 74 -25.18 Peak
3.6110 220 H 14 | 4332 | 32.37 325 344 46.89 74 -27.12 Peak
3.6110 100 v 15 | 3957 | 32.37 325 344 43.14 54 -10.87 Ave
36110 100 H 15 | 3836 | 32.37 325 344 41.93 54 -12.08 Ave
Emission was scanned up to 10GHz.
@ 915.250MHz @ 3Meter
Frequency Azimuth APrc])tI:']i?; Height Er?lv; AF:;; Arlggggrrr. ?_izlse EUI;I;eﬁldnal g rgith] Delta Detector
(GH2) (Degrees) (HV) (m) (d@Bﬁr\n/) (dB) (dB) (dB) (’Ztéir:/gl;rtrt]; (dBuV/m) (dBuV/m) (pk/avg)
1.8305 265 v 1.9 | 5786 | 31.98 264 2.16 94.44 74 -19.56 Peak
1.8305 265 Vv 1.9 5712 | 31.98 26.4 2.16 53.70 74 -20.30 Peak
1.8305 200 H 15 | 4762 | 31.98 26.4 2.16 44.20 54 -9.80 Ave
1.8305 200 H 15 | 4646 | 31.98 26.4 2.16 43.04 54 -10.96 Ave
2.7458 70 Vv 1.3 | 4962 | 32.08 298 2.72 50.06 74 -23.94 Peak
2.7458 70 v 13 4814 | 32.08 29.8 2.72 48.58 74 -25.42 Peak
2.7458 80 H 1.1 4062 | 32.08 298 2.72 41.06 54 -12.94 Ave
2.7458 80 H 1.1 38.62 | 32.08 29.8 2.72 39.06 54 -14.94 Ave
3.6610 210 Vv 15 | 4635 | 32.37 325 344 49.92 74 -24.09 Peak
3.6610 210 Vv 15 | 4451 | 32.37 325 3.44 48.08 74 -25.93 Peak
3.6610 190 H 1.0 4066 | 32.37 32.5 3.44 44.23 54 9.78 Ave
3.6610 190 H 1.0 3947 | 3237 325 344 43.04 54 -10.97 Ave

Emission was scanned up to 10GHz.
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@ 927.250MHz @ 3Meter
Raw EUT Final L
. Antenna . Pre Ant .Corr. Cable ; Limit
(GHz) - (Degrees) ||~y || (M) gty | @ | @8 (dB) by | (@Buvim) (@BuVim) | (pkfavg)
1.8545 280 v 1.7 57.12 31.98 26.4 2.16 53.70 74 -20.30 Peak
1.8545 280 ) 1.7 56.33 31.98 264 2.16 52.91 74 -21.09 Peak
1.8545 230 H 1.2 46.83 31.98 26.4 2.16 43.41 54 -10.59 Ave
1.8545 230 H 1.2 45.67 31.98 26.4 2.16 42.25 54 -11.75 Ave
2.7818 48 V 1.6 48.83 32.08 29.8 2.72 49.27 74 -24.73 Peak
2.7818 48 V 1.6 47.35 32.08 29.8 2.72 47.79 74 -26.21 Peak
2.7818 85 H 1.3 39.54 32.08 29.8 2.712 39.98 54 -14.02 Ave
2.7818 85 H 1.3 37.83 32.08 29.8 2.72 38.27 54 -15.73 Ave
3.7090 90 ) 1.2 45.56 32.37 325 3.44 49.13 74 -24.88 Peak
3.7090 90 V 1.2 43.72 32.37 32.5 3.44 47.29 74 -26.72 Peak
3.7090 220 H 15 39.87 32.37 325 3.44 43.44 54 -10.57 Ave
3.7090 220 H 1.5 38.68 32.37 32.5 3.44 42.25 54 -11.76 Ave

Emission was scanned up to 10GHz.
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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 04/24/2008
CHASE LISN Chase MN2050B 04/26/2008
Antenna (1 ~18GHz) Emco 3115 08/17/2008
Antenna (30MHz~2GHz) Sunol Sciences JB1 10/04/2008
Chamber Lingren 3m 09/28/2008
Pre-Amplifier(1 ~ HP 8449 05/01/2008
26GHz)
DMM Fluke 73 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.

Nogakrwh

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.

The power supply for the EUT was fed through a 50Q/50uH EUT LISN, connected to filtered mains.
The RF OUT of the EUT LISN was connected to the EMI test receiver via a low-loss coaxial cable.

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.

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

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

Ant. Tower

1-4m
Variable
3m
EUT& < N /
Support Units
—¢—E 1
/Turn Table
St} momem
= !

Ground Plane

Test Receiver
\ ] —
O 0O OO

[ele e NC
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Test Method

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

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

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

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

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

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

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

4. The search antenna is to be raised and lowered over a range from 1 to 4 meters in horizontally polarized orientation. Position the

highness when the highest value is indicated on spectrum analyzer, then change the orientation of EUT on test table over a range
from0 to360 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) MBI & SEE] N ey (List Length, Type & Purpose)

USB Cable , 1meter
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(I)_\I/S(::',’D\IG(1)i-|
Inout Z,
Power Input
USB Cable
vy
vy PC
EUT Laptop
A
<«—Wooden table, 80cm above
ground plane
3 Meter
v
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Block Configuration Diagram for Conducted Emission

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

<4—ooden table, 80cm above
ground plane
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| Annex C.ii. EUT OPERATING CONDITIONS

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

Test Description Of Operation

Emissions Testing The EUT was controlled via PC 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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