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SIEMIC ACREDITATION DETAILS:

United States Department of Commerce
National Institute of Standards and Technology

NVILAD

Certificate of Accreditation to ISO/IEC 17025:2005

NVLAP LAB CODE: 200729-0

SIEMIC Laboratories
San Jose, CA

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

ELECTROMAGNETIC COMPATIBILITY AND TELECOMMUNICATIONS

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

A2LA has accredited

SIEMIC LABORATORIES
San Jose, CA

for technical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 General
Requirements for the Competence of Testing and Calibration Laborafories. This accreditation demonstrates technical
competence for a defined scope and the operation of a laboratory quality management system (refer fo joint ISO-ILAC-I4AF
Communiqué dated 18 June 2005).

Presented this 11th day of July 2008.

Lt Mg

President

For the Accreditation Council
Certificate Number 2742.01
Valid to September 30. 2010

For the tests or types of tests to which this accreditation applies,
please refer to the laboratory’s Electrical Scope of Accreditation.
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SIEMIC ACREDITATION DETAILS:

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

December 20, 2007

Registration Number: 783 147

SIEMIC Laboratories
2206 Ringwood Avenue,
San Jose, CA 95131

Attention: Leslie Bai

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

Dear Sir or Madam:

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

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

Sincerely,

Phyllis Parrish
Industry Analyst
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SIEMIC ACREDI ION DETAIL
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May 23rd, 2008 OUR FILE: 46405-4842
Submission No: 126429

Siemic Inc.

2206 Ringwood Ave,

San Jose CA 95131

USA

Attention: Leslie Bai
Dear Sir/Madame:

The Bureau has received your application for the registration / renewal of a 3/10m OATS. Be
advised that the information received was satisfactory to Industry Canada. The following number(s)
is now associated to the site(s) for which registration / renewal was sought (4842A-1). Please
reference the appropriate site number in the body of test reports containing measurements
performed on the site. In addition, please be informed that the Bureau is now utilizing a new site
numbering scheme in order to simplify the electronic filing process. Our goal is to reduce the
number of secondary codes associated to one particular company. The following changes have been
made to your record.

- Your primary code 1s: 4842
- The company number associated to the site(s) located at the above address is: 4842A

- The table below is a summary of the changes made to the unique site registration number(s):

New Site Obsolete Site Description of Site Expiry Date
Number Number (YYYY-MM-DD)
4842A-1 4842-1 3m Chamber 2010-05-23

Furthermore, to obtain or renew a unique site number, the applicant shall demonstrate that the site
has been accredited to ANSI C63.4-2003 or later. A scope of accreditation indicating the
accreditation by a recognized accreditation body to ANSI C63.4-2003 shall be accepted. Please
indicate in a letter the previous assigned site number 1f applicable and the type of site (example: 3
meter OATS or 3 meter chamber). If the test facility is not accredited to ANSI C63.4-2003 or later,
the test facility shall submit test data demonstrating full compliance with the ANSI standard. The
Bureau will evaluate the filing to determine 1f recognition shall be granted.

The frequency for re-validation of the test site and the information that is required to be filed or
retained by the testing party shall comply with the requirements established by the accrediting
organization. However, in all cases, test site re-validation shall occur on an interval not to exceed
two years. There is no fee or form associated with an OATS filing. OATS submissions are
encouraged to be submitted electronically to the Bureau using the following URL:
http://strategis.ic.ge.ca/epic/internet/inceb-bhst.nst/en/h_1100052¢.html.

If you have any questions, you may contact the Bureau by e-mail at certification.bureau(@ic.ge.c
Please reference our file and submission number above for all correspondence.

Yours sincerely,

B

S. Proulx

Test & Measurement Specialist
Certification and Engineering Bureau
3701 Carling Ave.. Building 94
Ottawa, Ontario K2H 852
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Fabruary 12 . 2004

TO: SIEMIC, INC.

Membership NO: 2185

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

Pleass find enclosed YGG] documents. As admission fee and anmiesd mambarship foe
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.)
WiCCl
horfyooiorip

Enclosura

MRS SEREE THWISRE (MG
T AFRPREREEI-I-F ST B T s Bkl 2 Tel 8339751110 Fas-ai-ER- 2141
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SIEMIC ACREDITATION DETAILS:
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SIEMIC ACREDITATION DETAILS:

e

Pl

\ = = Platicnal Ineticuts of Standards and Technalogy
-.\,,I:F-‘?. Eaithiwrsbums. Maryland 200535

April 17, 2006

Mir. Lestie Bai

SIENED Labwemiorics
2206 Remgwood Avenun
San Jose, CA 95131

Degsar Bdr. P

| am plessed bo infarm youo that your Inbomeory has been recognized By the Ministry of Inlomsaisos aml
Commrmicalion's Resdio Besearch Labormtory (RHEL ) msder the Asie P'ecille Economic Cooperaison

[ APECY Mriunl Becopmitess Arrmmgement iMEA L Your Tabormiory s o designalod 1o pet as n
Conforminy Assessmment Hody (CAH ) under Appendix B, Phase | Procedores, of the APEC Tel MBELA.
The pedined iformation aboul vows borsson”s designsmion is as follows:

LCAH Mame: STEMI Labsraiories
[dentifcation Mo TIROLG1
Sonpe:

; Covernge === = Snandaris D of Regopgnilion |
| Elecens Mlagnetic Interforonce I KRL Moo Mo, 2005-820 Technical April 15, ZIHn
Reguirements for Elecoromagmetic Interfimence
1 Apmes B EMN-221, RRL Mocice Mo, 20051351
Conformitsy Assessimen Procedore far
| ] Elpctromagnetic Imterfennoe |
| Elzeers Mapnetic Suseeptibility I RRL Motses Mo J005-130 Technical Mupril |5, 2006 |
Reguiremenis for Eleciromngnetic
Suscepaililny
= Anney | -TiKMN-G] DHF-E-T, -3, -4-4, -3,
-0, -4, —4-11L REL Polse P, 2U05-152
Conformity Assessmeni Frocedore fr
| Elzziromagnetic Snsczpishilicy

Yo iy submil tesr data o RRIL o verify than the egeipmest o be imporied inso Kares satisles dhe
spglicable requiremenes. The designation of your crganization will reman in force &5 ing & s
s oreditmion dfor the designated =cope remains volid and comply wilh the dessgmation requirementa

The names ol all meeogaized CA Ry will be posasd om dhee MIST websiie & itp s min. gos'sm. 1 you
have sy guestions. plesse coninot Mr. Jogindar (Joe) Dhillon o (31 9755521, 'We mporecile your
condined irteresl m o enlerralioeal confarmily pasessmesl sachailies
Semcerely,

:::‘F.I“.Jfﬁ_ ‘.::t-M-F.__ =

Lxawad F, Abderman
Group Leadur, Standonds © pordination and Conlformity Group

v, Jogheslar PEillce MH
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May 3, 2LHlG

SAr, Leslis Bai

SIEMIC Labarmiorics
206 Firgwosad Avere
San Jose, Ca 95131

[Bear Wr. Hak:

I s pleased 1o inform yow that yaur laboratory has been recognized by the Chinese Toipei's
Brarean of Standands, Metrology, and Imspection (BSMT) under ik Asia Pacific Economis
Coppemation [ APEC) Mutanl Becognition Arrmmgement (MREA}, Your labomlary s s
designated to acl as o Confomnity Assesamsnl Body (CAB) under Appendix B, Plhase 1
Procedures, of the APEC Tel MRAC You maoy submiit tes daga o BSMI 1o verify that the
exquipment 1o be imperted inso Chinese Tadpei suissfies the applicsble requitements. The
desippation of your orgnnizaikon will remain in force os long e s aocreditstion for the
designased soope remalns valld snd comply wdth the designation requarements. The pertines
designation mEormation & as oldlows

- HSMI numbser: SLI-IN-E-T130R Mus=l e :||l|:||I-.‘.1:| 1o the st repores )
- LIS |dentification MNo; (LTI FA T

- Bpope of Designnison: CNE 15458

= Authorized signatary Ye, Leslle Hail

The nomes of all recognized CABS will be postad on the NIST website ot hitpe/ftsnist gov'mrm
If ¥ou have any quesisons, please comtoct M. Dhil llon & 301 -975-5521, We appreciale yous
cominued interest in owr imermationnl confoamity asssSsmenn ociavities
Sincerely,
t i
;”f’:f..:._.q_ﬂ-" _—

Phmwiad F, Alderman
|:irnl.||1 Lender, Stamdnrds Coardination and Canloomity Giroap

oot Japindar Tihilkamn

NIST
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- URITED STATES DEPAATMENT OF COMPMERCE
= — ] Macional nescitvts of Standards and Teohnobogy
..m':_h,ul"'r Gatreraburg, Me<dand ECE3S

Aurgusi B, 2KIG

Mir. Leshie Ban

SIEMIC Laboradones
2005 Ringwood] Avenue
Son fose, CA 9515]

Dezar hiir. Bm

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

YVau may submit iest detn b0 NOC 1 verd iy Tt thee egqudpenent o be imporied imio Chinese
[mipel sotisdies their applicable requirements using the following gusdelines

- Your laborasory’s assigned t-digit L5, klentification munmber i US0T6E  You should
reference this number in your correspondence
The scope of desigantbon is limised o LPSDEE, Your designation will remain in focce i
long ns yoor socreditmnbon remaing valid for the seope of designation,

If wans hove oy guestions plezse contact Mr. Jogindar Dhillen vin email ot dhillon@Enis.gov 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
comfoemity asdessitent activities

Sincerely.

A s R

Davicd F, Aldermnon
Ciroup Leader, Smndands Coordinatson snd Confeomity Group

oo- Togindar Diullon

NIST
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LESLIE Bal

DIRECTOR OF CERTFICATION
SIEMIC LABORATDRIES, INC.
ACCESSIMNG GLOSAL MARKETS
FREEENTE

En conBsiacitn B sy sgerito o fecha 5 e saptisenbing dal 850 &=n cumsc, b= comento
e ethamos muy  interansdid gn su o ombencian de Armar un AcuRica o
Reconocimi=nia Mulun, para o cual adjuma 8 o8e Sg9ctiln evontara & Acusm en
dioma ngles y tpaol pralinodo de os cuales = poo S8a AWGE00 ¥ BN Su caso
Caregea, para gue 5 &sia e acuerdo pader Srmaro para mandaro can kes
Al edackes e ncanas poen 50 visio bueno y asl podar e f ke ecyerd o

ApmcuRchy &5 SSCAID para Mencionars gue muestn nbermedidno gesior g&na 8
Bmpress laabed o= MEwioo. 5§ & de O V.. ampreass giis ha colaborsss dursyi= mucho
basmpo con noaolios & o eladcmasds o lo evabeacion de @ conformidad § gue SLsnis
SO TR expeEnencE 2n Bogestoria de la cardfoacd &0 ce cumplrreenls o Mommas
Dficicies Mascanan de producss & Mduaea

e desndio da usied enviEndaks un cordial ssludo y sspensnda sus comeEntanas al
Aousrdo QueE Nos oouon

AlENISTRETHE




SIEMIC, INC.

Title: RF Test Report of HID Global Corporation Serial# SL08080401-HID-014-R-640X-300 (15.225 & RSS-210)
Model : R-640X-300 Issue Date 09 October 2008
To FCC 15.225 2008, RSS-210 Issue 7 : 2007 Page 13 0f 71
www.siemic.com

SIEMIC ACREDITATION DETAILS:

OFTA | s e talephone s ; (852) 2961 6320
B | OeRe wmawe FaxMo Wamm ; (520 2E3E 5004
R Emal ®ERE: 505y 200

bir. Leslie Bai

Direcios of Cenification,
FIEMIC Laborntories
2206 Ringpwaocsd A venue
Ban Jose, Califomia 95131
LIEA

[acar Mr. Bai,
Application of Recopnised Testing Agency (RTA)

Referrng your submsssm of 28 fune 2005 m welstion to the application of
RTA, | am plessed o mform wou thet OFTA Bas appoimied SIEMIC Labormones

(RIEMICY a5 a Recognized Testing Agency (RTA) :

Please note thet, wnder the Hong Kong Telecommumications Eguipment
Evaluation omd Certificaion (HETEC) Scheme, SIEMIC s authorized (o comdiss
evalustion tests on  telecamumnicatismns cquipinent  agens e following HETA
specificatbons ;

o5} -
1001, 1002, 1004, 1006, 1007, |8
1000, 1005, 1016
1022, 1036, 1027, 1020
1030, 1031, 1032, 1033, 10304, 1035, 1004
1041, 1042, 1043, 1045, 1047, 1048

2001

Wou are requested o refer to and comply weitlh the code of practics and
padelines fior RTA o5 gives in the formation Mo OFTA 1 411 “Resopnised Testing
Agency [RTA] for Conducting Evalmtion Test of Telecommunications Equipment™,
wihich can e divwnboad el From OFTA's homepagy at
htpoitaewey ol pow . bk becsinfommationenotes himl.

11 wou Bavve any quones, phese do not hesilate to conlact me.

Yiours sincerely,

L7 Ay
(K K Sin}

for rector-Ceneal
of Telecommunications

Crifice of the Telecommunicabans Suthoarity hitpoissownw. ofta . gov.hi
29IF W Cheng Hawse 213 Owean's Roed East Wan Chal Hong Korg

BHWEDR W .

R TS 2 o R O 29 TR
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The purpose of this test programmed was to demonstrate compliance of the HID Global Corp., model: R-640X-300
against the current Stipulated Standards. All Reader Types (R10/15, R30, R40/CP400) have demonstrated compliance
with the FCC 15.225 2008 & RSS-210 Issue 7 : 2007.

HID Global Corp. is the applicant and claimed manufacturer of this tested product. For the detailed description of this
product, please refer to the iICLASS User Manual submitted as another Exhibit to this application.

The equipment under test radio operating frequency is 13.56 MHz.

The test has demonstrated that this unit complies with stipulated standards.

| EUT Information

EQT . The HID R-640X-300 is an inductive proximity card reader intended to be used in access control
Description systems, parking systems and other applications using RFID readers. It is capable of reading
13.56 MHz inductive tags.
Model No - R-640X-300
Serial No - NA
Input Power -+ 12VDC

Classification
Per Stipulated : RFID Reader
Test Standard

NOTE:

The Applicant stated that 4 Reader Types Comprise Model: R-640X-300 (R10/R15, R30, R40/CP400) — All having
electrically identical Transmitter except for Antenna Size listed above from smallest to largest antenna. Any other
differences in the Reader Types do not affect their EMC characteristics. (See internal and external photos submitted as a
separate Exhibit).

The Applicant also stated that any Rxx may be replaced by an RWxxx (R10 = RW100, etc.) where an Optional HSI
Communications Module is placed. Emissions testing prescans were completed to identify if the optional module would
affect EMC characteristics. Prescans showed that the worst case emissions profile was a reader without an optional HSI
Communications Module.
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Purpose

Compliance testing of iCLASS R-640X-300 with stipulated standard

Applicant / Client

HID Global Corporation

Manufacturer

HID Global Corporation
15730 Barranca Parkway
Irvine, CA 92618 USA

Laboratory performing the tests

SIEMIC Laboratories

Test report reference number

SL08080401-HID-014-R-640X-300 (15.225 & RSS-210)

Date EUT received

19 September 2008

Standard applied

47 CFR §15.225: 2008 & RSS 210 Issue 7: 2007

Dates of test (from - to)

23 September - 03 October 2008

No of Units: 5
Equipment Category: DXX
Trade Name: iCLASS®
Model : R-640X-300
RF Operating Frequency (ies) 13.56 MHz (RFID)
Number of Channels : 1
Modulation : AM Modulation
FCCID: JQB6-ICLASS

ICID:

2236B-ICLASS




SIEMIC, INC.

Title: RF Test Report of HID Global Corporation
Model : R-640X-300
To FCC 15.225 2008, RSS-210 Issue 7 : 2007

Serial# SL08080401-HID-014-R-640X-300 (15.225 & RSS-210)

Issue Date 09 October 2008
Page 190f 71
www.siemic.com

NONE
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The product was tested in accordance with the following specifications. All testing has been performed according
to below product classification:

RFID Reader
Test Results Summary
Test Standard
Description Pass / Fail
47 CFR Part 15.225: 2008 RSS 210 Issue 7: 2007
15.203 Antenna Requirement Pass
15.207(a) RSS Gen(7.2.2) Conducted Emissions Voltage Pass
15.225(a) RSS210(A2.6) Limit in the band of 13.553 - 13.567 MHz Pass
Limit in the band of 13.410 - 13.553 MHz and
15.225(h) RSS210(A2.6) 13,567 — 13.710 MHz Pass
Limit in the band of 13.110 - 13.410 MHz and
15.225(c) RSS210(A2.6) 13.710 — 14.010 MHz Pass
15.225(d), 15.209 RSS210(A2.6) Limit outside the band of 13.110 — 14.010 MHz Pass
15.225(e) RSS210(A2.6) Frequency Stability Pass
RSS-210(5.9.1) Occupied Bandwidth 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 RFID antenna is integral to the main board permanently to the device which meets the requirement. (See

1
Internal photographs submitted as another Exhibit)
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5.2 Conducted Emissions Voltage

Requirement(s): 47 CFR §15.207

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.
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 28°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : September 22 — October 03, 2008
Tested By : Snell Leong

Results: Pass
Notes: The R40 (Model: R-640X-300) and CP400 (Reader Type R40, Model: R-640X-300 with an optional
RS232 Module mounted on a plastic base sold with its own power supply) were tested.

The R40 Reader Type was tested for AC Conducted Line Emissions with the Topward Power supply detailed
in Annex B.i. as its source. The antenna was not terminated for this testing.

The CP400 was tested using the power supply sold with the product as its source. The antenna was
terminated for this testing. (Photos of termination are added in the CP400 section below)
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AC Line for R40
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Amplitude{ dBuV)
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0. 15 1.00 10.00 30.00

Frequency (MHz)
Quasi-Peak Limit Average Limit

Phase Line Plot at 120Vac, 60Hz

T e Lm0 o vae  m
(dBuY) (dB) Fail (dB) (dBuY) (dB) Fail (dB)
13.56 59.43 60.00 PASS -0.57 49.09 50.00 PASS -0.91 Phase
0.35 44.28 50.11 PASS -14.83 41.47 49.11 PASS -7.64 Phase
13.49 27.98 60.00 PASS -32.02 18.68 50.00 PASS -31.32 Phase
13.64 27.49 60.00 PASS -32.51 19.40 50.00 PASS -30.60 Phase
16.56 38.24 60.00 PASS -21.76 32.06 50.00 PASS -17.94 Phase
16.76 37.35 60.00 PASS -22.65 31.24 50.00 PASS -18.76 Phase
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Amplitude( dBuv)

0.13 1.00 10.00 30.00

Frequency (MHz)
Quasi-Peak Limit Average Limit

Neutral Line Plot at 120Vac, 60Hz

(0] Class B Pass Margin Avg Class B Pass Margin
Fr?ﬂ‘:;’)‘cy Value Limit / Value Limit /
(dBuv) (dB) Fail (dB) (dBuv) (dB) Fail (dB)
13.56 59.43 60.00 PASS -0.88 48.43 50.00 PASS -1.57 Neutral
0.35 44.28 59.11 PASS -33.65 18.68 50.00 PASS -31.32 Neutral
13.49 27.98 60.00 PASS -34.95 17.92 50.00 PASS -32.08 Neutral
13.64 27.49 60.00 PASS -34.25 18.70 50.00 PASS -31.30 Neutral
16.56 38.24 60.00 PASS -26.76 27.08 50.00 PASS -22.92 Neutral
16.76 37.35 60.00 PASS -34.57 19.40 50.00 PASS -30.60 Neutral
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AC Line for CP400

HJ
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1.00

Frequency (MHz)

Quasi-Peak Limit Average Limit

Phase Line Plot at 120Vac, 60Hz

Frequenc (0] Class B Pass Margin A\Ys} Class B Pass Margin
(I\?IHZ) y Value Limit / Value Limit /
(dBpv) ((3)] Fail ((]3)) (dBpv) (dB) Fail (dB)

0.35 42.18 59.11 PASS -16.94 39.26 49.11 PASS -9.85 Phase
23.68 39.29 60.00 PASS -20.71 36.41 50.00 PASS -13.59 Phase
0.86 36.74 56.00 PASS -19.26 25.69 46.00 PASS -20.31 Phase
1.51 35.61 56.00 PASS -20.39 25.02 46.00 PASS -20.98 Phase
23.40 38.71 60.00 PASS -21.29 35.59 50.00 PASS -14.41 Phase
22.75 38.55 60.00 PASS -21.45 36.87 50.00 PASS -13.13 Phase
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Amplitude]{ dBuV)

-10.0- g g O S g | S | i

Frequency (MHz)

Quasi-Peak Limit Average Limit

Neutral Line Plot at 120Vac, 60Hz

A R S N~ S~ S A
CEM) (dB) Fail CE) (dBuY) (dB) Fail (dB)
0.35 42.22 59.11 | PASS | -16.89 39.39 4911 | PASS | 972 Neutral
24.61 38.12 60.00 | PASS | -21.88 33.71 5000 | PASS | -1629 | Neutral
0.93 37.30 56.00 | PASS | -18.70 27.84 4600 | PASS | -1816 | Neutral
24.26 39.46 6000 | PASS | -20.54 35.83 5000 | PASS | -1417 | Neutral
23.96 34.08 60.00 | PASS | -25.92 28.79 5000 | PASS | 2121 | Neutral
1.58 34.68 56.00 | PASS | -21.32 23.96 4600 | PASS | -2204 | Neutral

R40/CP400 PWB with terminated antennas
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i Title:

5.3 Radiated Emission < 30MHz (9kHz - 30MHz, H-Field)

Requirement(s): 47 CFR §15.225 & RSS-210 (A2.6)

Procedures:

For < 30MHz, Radiated emissions were measured according to ANSI C63.4. The EUT was
set to transmit at the highest output power. The EUT was set 10 meter away from the
measuring antenna. The loop antenna was positioned 1 meter above the ground from the
centre of the loop. The measuring bandwidth was set to 10 kHz. (Note: During testing the

receive antenna was rotated about its axis to maximize the emission from the EUT.)

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

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

Results: Pass

NOTE: In the case of this test data (Table 1-6) — Reader Types R10/R15, R30 and R40/CP400 Comprising
Model: R-640X-300.

R10/15

Loop Antenna Positioned at 0 degrees, Azimuth 0 degrees with RFID activated

Raw Distance | Corrected | Limits Part
Frequency | Amplitude | Measure H':;imht F:::]ttbr ?_22': Prgéﬁrp Correction | Amplitude | 15.209 & Margin
@ 10m 9 Factor @ 30m Part 15.225
(MHz) (dBuVv/im) | (Avg/QP) (m) (dB) (dB) (dBm) (dB) (dBuV/im) | (dBuV/im) | (dBuV/m)
13.56 45.80 Peak 2.00 35.40 0.30 27.20 20.92 33.38 84.00 -50.62
27.12 18.60 Peak 1.50 34.20 0.30 27.20 20.92 4,98 29.54 -24.56
Table 1
Loop Antenna Positioned at 90 degrees, Azimuth 90 degrees with RFID activated
Raw Distance | Corrected | Limits Part
Frequency | Amplitude | Measure Hpe‘imh t F':gtt(')r ?_22';3 Prce;:i?p Correction | Amplitude | 15.209 & Margin
@ 10m 9 Factor @ 30m Part 15.225
(MHz) (dBuV/m) | (Avg/QP) (m) (dB) (dB) (dBm) (dB) (dBuV/im) | (dBuV/m) | (dBuV/m)
13.56 52.10 Peak 2.00 35.40 0.30 27.20 20.92 39.68 84.00 -44.32
27.12 17.80 Peak 150 34.20 0.30 27.20 20.92 418 29.54 -25.36

Table 2
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30
Loop Antenna Positioned at 0 degrees, Azimuth 0 degrees with RFID activated
Raw Distance | Corrected | Limits Part
Frequency | Amplitude & Measure Hpe‘imht Fggtt(')r CI:_?)ZE Prceaggwp Correction | Amplitude | 15.209 & Margin
@ 10m 9 Factor @ 30m Part 15.225
(MHz) (dBuVv/m) | (Avg/QP) (m) (dB) (dB) (dBm) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m)
13.56 47.60 Peak 2.00 35.40 0.30 27.20 20.92 35.18 84.00 -48.82
27.12 18.50 Peak 1.50 34.20 0.30 27.20 20.92 4.88 29.54 -24.66
Table 3
Loop Antenna Positioned at 90 degrees, Azimuth 90 degrees with RFID activated
Raw Distance | Corrected | Limits Part
Frequency | Amplitude | Measure H'gintt.wt F':(r:]tt(')r (I:_zg Ise Prg{ﬁ?p Correction | Amplitude | 15.209 & Margin
@ 10m 9 Factor @ 30m Part 15.225
(MHz) (dBuV/im) | (Avg/QP) (m) (dB) (dB) (dBm) (dB) (dBuV/im) | (dBuV/m) | (dBuV/m)
13.56 54.60 Peak 2.00 35.40 0.30 27.20 20.92 42.18 84.00 -41.82
27.12 17.56 Peak 1.00 34.20 0.30 27.20 20.92 3.94 29.54 -25.60
Table 4
R40/CP400
Loop Antenna Positioned at 0 degrees, Azimuth 0 degrees with RFID activated
Raw Distance | Corrected | Limits Part
Frequency | Amplitude | Measure Héimht F':(r:]tt(')r CI:_?ngse Prggrr:wp Correction | Amplitude | 15.209 & Margin
@ 10m 9 Factor @ 30m Part 15.225
(MHz) (dBuV/m) | (Avg/QP) (m) (dB) (dB) (dBm) (dB) (dBuV/im) | (dBuV/m) | (dBuV/m)
13.56 48.90 Peak 2.00 35.40 0.30 27.20 20.92 36.48 84.00 -47.52
27.12 18.90 Peak 1.50 34.20 0.30 27.20 20.92 5.28 29.54 -24.26
Table 5
Loop Antenna Positioned at 90 degrees, Azimuth 90 degrees with RFID activated
Raw Distance | Corrected | Limits Part
Frequency | Amplitude | Measure Hﬁ?tﬁt F':(r:]':c')r ?_?lese Prg:irr]np Correction | Amplitude | 15.209 & Margin
@ 10m g Factor @30m | Part15.225
(MHz) (dBpv/m) | (Avg/QP) (m) (dB) (dB) (dBm) (dB) (dBuV/m) | (dBuV/m) | (dBpV/m)
13.56 56.10 Peak 2.00 35.40 0.30 27.20 20.92 43.68 84.00 -40.32
27.12 16.60 Peak 1.00 34.20 0.30 27.20 20.92 2.98 29.54 -26.56
Table 6
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4 Radiated Emissions > 30 MHz (30MHz - 1 GHz, E-Field)

Requirement(s): 47 CFR §15.209; 47 CFR 815.225(d) & RSS-210 (A2.6)

Procedures: For > 30MHz, Radiated emissions were measured according to ANSI C63.4. The EUT was
set to transmit at the highest output power. The EUT was set 10 meter away from the
measuring antenna. The Log periodic antenna was positioned 1 meter above the ground
from the centre of the antenna. The measuring bandwidth was set to 120 kHz. (Note: During
testing the receive antenna was raise from 1~4 meters to maximize the emission from the
EUT.)

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

Sample Calculation: Corrected Amplitude = Raw Amplitude (dBuVv/m) + ACF (dB) + Cable Loss(dB) —
Distance Correction Factor

Results: Pass

NOTE: In the case of this test data (Table 7-9) — Reader Types R10/R15, R30 and R40/CP400 Comprising
Model: R-640X-300. Prescans were completed to ensure that the optional HSI Communications Module
configuration did not affect the EMC characteristics of the Reader Types.

The Rxx may be replaced by an RWxxx (E.g. R10 = RW100, etc.) where an Optional HSI Communications
Module is placed. Emissions testing prescans were completed to identify if the optional module would affect
EMC characteristics. Prescans showed that the worst case emissions profile was a reader without an
optional HSI Communications Module.
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Ray Pre | Corrected] ~— . .~
Frequency Aglnles Azimuth A_nt. Ant: AL Amp | Amplitude Sl Margin
@ 10m Height Polarity Factor Gain @ 10m @]
(QP) o
(MHz) (dBuV/m) | (Degrees) (m) (HIV) ((o]3)] (dBm) ‘ (dBuV/m)‘ (dBuV/m)  (dBuV/m)
40.68 33.10 180.00 1.00 H 12.63 030 | 27.10 18.93 29.54 -10.61
40.68 36.60 266.00 1.00 % 12.63 030 | 27.10 2243 29.54 -7.11
54.24 32.10 124.00 1.00 H 7.20 050 | 26.70 13.10 29.54 -16.44
54.24 38.60 224.00 1.00 % 7.20 050 | 26.70 19.60 29.54 -9.94
257.64 39.40 107.00 2.60 H 12.80 140 | 26.60 27.00 35.54 -8.54
257.64 42.20 270.00 1.00 \ 12.80 140 | 26.60 29.80 35.54 -5.74
379.69 39.30 242.00 2.70 H 15.51 1.70 | 26.60 29.91 35.54 -5.63
379.69 33.30 280.00 1.00 % 15.51 1.70 | 26.60 2391 35.54 -11.63
366.13 39.40 230.00 2.60 H 15.42 1.70 | 26.60 29.92 35.54 -5.62
366.13 33.70 270.00 1.00 % 15.42 1.70 | 26.60 24.22 35.54 -11.32
339.00 36.40 227.00 2.60 H 14.48 1.70 | 26.60 25.98 35.54 -9.56
339.00 34.70 55.00 1.00 % 14.48 1.70 | 26.60 24.28 35.54 -11.26
393.24 37.20 50.00 2.70 H 15.63 1.70 | 26.60 27.93 35.54 -7.61
393.24 30.50 278.00 1.00 % 15.63 1.70 | 26.60 21.23 35.54 -14.31
528.84 41.50 130.00 2.60 H 17.80 210 | 26.60 34.80 35.54 -0.74
528.84 37.80 245.00 1.00 % 17.80 210 | 26.60 31.10 35.54 -4.44
515.28 38.80 130.00 2.70 H 17.80 210 | 26.60 32.10 35.54 -3.44
515.28 34.90 50.00 1.00 % 17.80 210 | 26.60 28.20 35.54 -7.34
542.40 36.30 240.00 2.60 H 18.15 210 | 26.60 29.95 35.54 -5.59
542.40 35.20 110.00 1.00 % 18.15 210 | 26.60 28.85 35.54 -6.69
501.72 33.80 240.00 2.60 H 17.77 2.10 26.60 27.07 35.54 -8.47
501.72 32.50 170.00 1.00 \Y 17.77 2.10 26.60 25.77 3554 9.77
284.76 34.90 135.00 2.60 H 1351 140 | 26.60 2321 35.54 -10.61
284.76 36.50 180.00 1.00 % 1351 140 | 26.60 24.81 35.54 -7.11

Table 7
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s Pre Corrected

Limit

Frequency Anépiiél;?e Azimuth H'gir;;th t P(fl‘g:ity Fﬁ(r:]tttl)r lc_zt;f Amp Amplitude @10m Margin
(@) <A | @dom

(MHz) (dBuV/m) | (Degrees) (m) (HIV) ((o]3)] ((o]3)] (dBm) ‘ (dBuV/m)‘ (dBuV/m)  (dBuV/m)
311.88 30.10 180.00 1.00 H 13.87 1.70 | 26.60 19.07 35.54 -16.47
311.88 25.50 266.00 1.00 \Y 13.87 1.70 26.60 14.47 35.54 -21.07
325.44 35.20 124.00 1.00 H 14.21 1.70 26.60 2451 3554 -11.04
325.44 31.80 224.00 1.00 % 14.21 1.70 | 26.60 21.11 35.54 -14.44
339.00 28.90 40.00 1.00 H 14.48 1.70 | 26.60 18.48 35.54 -17.06
339.00 26.10 270.00 1.00 % 14.48 1.70 | 26.60 15.68 35.54 -19.86
352.56 39.90 120.00 2.70 H 14.85 1.70 | 26.60 29.85 35.54 -5.69
352.56 33.80 74.00 1.00 % 14.85 1.70 | 26.60 23.75 35.54 -11.79
366.12 28.50 302.00 3.30 H 15.42 1.70 | 26.60 19.02 35.54 -16.52
366.12 23.50 70.00 1.00 % 15.42 1.70 | 26.60 14.02 35.54 -21.52
379.68 39.80 227.00 2.40 H 15.51 1.70 | 26.60 3041 35.54 -5.13
379.68 32.20 277.00 1.00 % 15.51 1.70 | 26.60 22.81 35.54 -12.73
393.24 3040 320.00 350 H 15.63 1.70 | 26.60 21.13 35.54 -14.41
393.24 22.60 83.00 1.00 % 15.63 1.70 | 26.60 13.33 35.54 2221
406.80 38.80 200.00 2.60 H 16.04 210 | 26.60 30.34 35.54 -5.21
406.80 32.50 70.00 1.00 % 16.04 210 | 26.60 24.04 35.54 -11.51
420.36 29.50 206.00 3.20 H 16.41 2.10 26.60 2141 35.54 -14.13
420.36 23.50 7.00 1.00 % 16.41 210 | 26.60 15.41 35.54 -20.13
433.92 42.10 204.00 2.60 H 16.60 210 | 26.60 34.20 35.54 -1.34
433.92 34.50 250.00 1.00 % 16.60 210 | 26.60 26.60 35.54 -8.94
447.48 29.20 202.00 2.60 H 16.65 2.10 26.60 21.35 35.54 -14.19
447.48 25.50 279.00 1.00 % 16.65 210 | 26.60 17.65 35.54 -17.89
461.04 33.60 200.00 2.60 H 17.04 210 | 26.60 26.14 35.54 -9.40
461.04 28.80 90.00 1.00 % 17.04 210 | 26.60 21.34 35.54 -14.21
488.16 33.60 200.00 2.60 H 17.76 210 | 26.60 26.86 35.54 -8.68
488.16 28.50 90.00 1.00 % 17.76 210 | 26.60 21.76 35.54 -13.78

Table 8
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R40/CP400
Frequency AmF:){Ij‘i\é\llee Azimuth A_nt. Ant: AL APr:]ep Eﬁgﬁfﬁz Ll Margin
@ 10m Height Polarity Factor Gain @ 10m @]
(QP)

(MHz) (dBuv/m)  (Degrees)  (m) (HIV) (dB) (dBm) ‘ (dBuV/m)‘ (dBuvim)  (dBuv/m)
40.68 35.50 180.00 1.00 H 12.63 0.30 27.10 21.33 29.54 -8.21
40.68 41.50 295.00 1.00 \Y 12.63 0.30 27.10 27.33 29.54 221
54.24 35.50 270.00 1.00 H 7.20 0.50 26.70 16.50 29.54 -13.04
54.24 47.40 0.00 1.00 \Y 7.20 0.50 26.70 28.40 29.54 -1.14
433.93 40.89 40.00 1.00 H 16.60 2.10 26.60 32.99 35.54 -2.55
433.93 39.10 67.00 1.00 % 16.60 2.10 26.60 31.20 35.54 -4.34
406.81 42.50 40.00 1.00 H 16.04 2.10 26.60 34.04 35.54 -1.51
406.81 37.30 77.00 1.00 % 16.04 2.10 26.60 28.84 35.54 -6.71
284.77 32.34 302.00 3.30 H 1351 1.40 26.60 20.65 35.54 -14.89
284.77 33.30 256.00 1.00 \ 13.51 1.40 26.60 21.61 35.54 -13.93
379.69 37.10 60.00 2.40 H 15.51 1.70 26.60 271.71 35.54 -7.83
379.69 31.90 277.00 1.00 % 15.51 1.70 26.60 22.51 35.54 -13.03
325.45 37.50 320.00 3.50 H 14.21 1.70 26.60 26.81 35.54 -8.74
325.45 36.45 83.00 1.00 v 14.21 1.70 26.60 25.76 35.54 -9.79
461.10 23.40 180.00 1.00 H 17.04 2.10 26.60 15.94 35.54 -19.60
461.10 28.90 70.00 1.00 % 17.04 2.10 26.60 21.44 35.54 -14.10
149.16 30.70 263.00 3.20 H 13,50 1.00 26.60 18.60 33.04 -14.44
149.16 37.90 7.00 1.00 v 13.50 1.00 26.60 25.80 33.04 -7.24
203.40 36.60 270.00 1.00 H 12.56 1.50 26.60 24.06 33.04 -8.98
203.40 37.30 250.00 1.00 v 12.56 1.50 26.60 24.76 33.04 -8.28
352.57 38.30 49.00 3.00 H 14.85 1.70 26.60 28.25 35.54 -7.29
352.57 35.50 279.00 1.00 v 14.85 1.70 26.60 25.45 35.54 -10.09
488.17 34.09 321.00 1.90 H 17.76 2.10 26.60 27.35 35.54 -8.19
488.17 29.10 90.00 1.00 % 17.76 2.10 26.60 22.36 35.54 -13.18
257.65 38.10 250.00 4.00 H 12.80 1.40 26.60 25.70 35.54 -9.84
257.65 34.50 125.00 1.00 \ 12.80 1.40 26.60 22.10 35.54 -13.44
623.76 25.50 270.00 1.00 H 19.47 2.20 26.60 20.57 35.54 -14.97
623.76 29.89 90.00 1.00 % 19.47 2.20 26.60 24.96 35.54 -10.58

Table 9
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5.5 Frequency Stability

Requirement(s): 47 CFR §15.225(e) & RSS-210 (A2.6)

Procedures: Frequency Stability was measured according to 47 CFR 8§2.1055. Measurement was taken

with spectrum analyzer. The spectrum analyzer bandwidth and span was set to read in
hertz. A voltmeter was used to monitor when varying the voltage.
Limit: +0.01% of 13.56 MHz = 1356 Hz
Results: Pass
Frequency Stability versus Temperature: The Frequency tolerance of the carrier signal shall be
maintained within + 0.01% of the operating frequency over a temperature variation of -20°C to +50°C at
normal supply voltage.

Reference Frequency: 13.56037 MHz at -20°C and +50°C

Temperature Measured Freq. Freq. Drift Freq. Deviation )
(°C) (MHz) (Hz) (Limit: 0.01%) Pass/Fall
50 13.56048 110 <0.01 Pass
40 13.56052 150 <0.01 Pass
30 13.56068 310 <0.01 Pass
20 Reference
10 13.56086 490 <0.01 Pass

0 13.56086 490 <0.01 Pass
-10 13.56093 560 <0.01 Pass
-20 13.56096 590 <0.01 Pass

Table 10

Frequency Stability versus Input Voltage: The Frequency tolerance of the carrier signal shall be
maintained within + 0.01%, the frequency of the transmitter was measured at 85% and at 115% of the rated
power supply voltage at 20°C environmental temperature.

Carrier Frequency: 13.56037 MHz at 20°C at 12VDC

Measured
Voltage +15% of Measured Freq. Freq. Drift Freq. Deviation )
nominal L Pass/Fail
(MHz) (Hz) (Limit: 0.01%)
(bC)
10.2 13.56038 10 <0.01 Pass
13.8 13.56040 30 <0.01 Pass

Table 11
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5.6 Occupied Bandwidth

Requirement(s): RSS-210 (5.9.1)

Procedures: Occupied Bandwidth was measured according to RSS-210 (5.9.1). Measurement was taken
with spectrum analyzer. The spectrum analyzer bandwidth and span was set to read in

hertz.
Results: Pass
Plots: 13.56 MHz

ATTEN 18dB £M.KR E7dB
RL 187.8dB |'\_n‘|\ 1] 18dB/” 1.48kHz

OCCUPIED BH

»0CC 99.808

D 1.588kH=z \

CENTER 13.56888BMHz SPAN 18.88kHz

=RBMW 188H=z =UBM 3@BHz =*#SHP 38.8sec
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| Annex A.i. TEST INSTRUMENTATION & GENERAL PROCEDURES

e oade erial # alibration Due

Conducted Emissions
R & S Receiver ESIB 40 100179 04/25/2009
R&S LISN ESH2-Z5 861741/013 04/27/2009
CHASE LISN MN2050B 1018 04/26/2009

Radiated Emissions

R & S Receiver ESIB 40 100179 04/25/2009
Sunol Sciences, Inc. antenna (30MHz~2GHz) JB1 A030702 01/04/2009
ETS-Lingren Loop Antenna 6512 00049120 05/13/2009
DMM Fluke 73llI 05/01/2009
Variac KRM AEEC-2090 See Note
Environment Chamber Test Equity 1007H 01/24/2009

Note: Functional Verification
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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 100kHz — 1GHz 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) at 10m
distance.

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
EUT& e 3m Chamber & 10m OATS >l /
Support Units
PP —¢—E 5
Turn Table
— /
Soem —————
= !

Ground Plane

Test Receiver
\ |
O 0 O0O0
[ |
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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 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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AC Line Conducted Emission Test Setup — Front View 1 (R40)
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ed Emission Test Setup — F
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Line Conducted Emission Test Setup — Front View (CP400-R40 on a

y Eh“‘lﬂ"-’ r

mission Test Setup — Rear View (CP400-R40 on a plastic base)

Line Conducted
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Radiated Emission Test Set— Front View (<30MHz)

Lo 4 ==

Radiated Emission Tes ear View (<30MHz)
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Radiated Emission Test Setup — Front View (>30MHz)

Radiated Emission Test Setup — Rear View (>30MHz)
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R15 Reader Type — Internal Photos Utilizes same board as R10 — only in difference from R10 is plastic enclosure —
therefore the board photos are contained within the R10 Section
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R10 Reader Type — Internal Photos
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General Reader Section — Showing Optional Digital 1/0 board mounted on an R10/15 PWB — mounts on
each board identically covering the RF section on each reader type.
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Annex C. SUPPORTING EQUIPMENT DESCRIPTION

The following is a description of supporting equipment and details of cables used with the EUT.

Equipment Description Cable Description

Model & Serial Number

(Including Brand Name) (List Length, Type & Purpose)

Topward Electric Instrument _
Co., Ltd. Model: TPS-2000 A

Linear AC/DC Power Supply SN: 920035

NOTE: No special supporting equipment are used or needed during testing to achieve compliance.
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Block Configuration Diagram for Radiated Emission
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Block Configuration Diagram for Conducted Emission
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| Annex C.i. 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 by itself.

Others Testing The EUT was controlled by itself.
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