ET4 QuieTek Report No. 063L094-RF-US-P06V01

C

Test Report

Product Name : RFID Hand Held Reader
Model No. : SLH-10200
FCC ID. : T39SLH10200

Applicant : Sunlit SystemTechnology Corp.
Address :8F., No. 19, Land 120, Sec. 1, Neihu Rd., Taipei 114,
Taiwan R.O.C.

Date of Receipt: March 15, 2006
Issued Date . March 31, 2006

Report No. : 063L094-RF-US-P06VO01

The Test Results relate only to the samples tested.
The test report shall not be reproduced except in full without the written approval of QuieTek Corporation.
This report must not be used to claim product endorsement by NVLAP any agency of the U.S. Government

Page: 1 0f 48 Version:1.0



B9 QuieTék Report No. 063L094-RF-US-P06V01

Test Report Certification
Issued Date: March 31, 2006
Report No.: 063L094-RF-US-P06VO01

Accredlted by NIST (NVLAP)
NVLAP Lab Code: 200533-0

Product Name : RFID Hand Held Reader
Applicant : Sunlit SystemTechnology Corp.
8F., No. 19, Land 120, Sec. 1, Neihu Rd., Taipei 114, Taiwan
Address :
R.O.C.
Manufacturer : Sunlit SystemTechnology Corp.
Model No. : SLH-10200
FCCID. : T39SLH10200
Rated Voltage : AC 120V/60Hz
Working Voltage : DC 4.5V
.. BRNERIREEAS / Sunlit System Technology Corp.
Trade Name :
Ga
Applicable Standard : FCC CFR Title 47 Part 15 Subpart C: 2005

ANSI C63.4: 2003
CISPR 22: 2005

Test Result : Complied
The Test Results relate only to the samples tested.
The test report shall not be reproduced except in full without the written approval of QuieTek Corporation.
This report must not be used to claim product endorsement by NVLAP any agency of the U.S. Government

Documented By : TS
( Genie Chang ) q P
0914

Tested By

( Tom Hsieh )

Approved By : 0 /. il e @

( Gene Chang )

Page: 2 0f 48 Version:1.0



G4 QuieTek

Report No. 063L094-RF-US-P06V01

TABLE OF CONTENTS

Description Page
1. GENERAL INFORMATION........ 5
1.1. EUT DESCIIPION ... .ccutiiiieiiesiieiteeteeteeteeteesteesttestressseesseesseesseesssesssesssessseesseesseesssesssessseassesssesssesssessseeses 5
1.2. OPErational DESCIIPLION. ... .ccuverieeiietiesieerteestesteeteereeseessaesteesstessseasseanseesseesseesssesssessseasseesseasseesseesseenses 6
1.3. Tested SYStEM DEtails........cociiiiiiiieie ettt et ettt et sat e st et eeate et e b e neenaes 7
1.4. Configuration 0f TEStEA SYSLEIM ......iiiiiiiiiiiiie et e ere e s e e e b e e s beeeeaeessseeesaseesens 7
1.5. EUT EXEICISE SOTIWATE ....cueiiiiieieseeeiete ettt ettt ettt et et s et e s e ese et e e bt enteseeneensesaeeneenseseeeneans 8
1.6. B LT 2 Te3 1 1 PSSP 9
2. CONDUCTED EMISSION ...uciovineisiosenssnsssosssssssssssssssssssssssosssssssssossssasssssssssssssssssssns 10
2.1. TSt EQUIPIMIENL ....uiiiiiiiiiciie ettt sttt ettt et e e e s taeetbeesbeesbe e saesssesssessseasseessaessaessaessaesssesssensseans 10
2.2. TEST SETUP .eeuvieeiiie ettt ettt ettt ettt ettt e ettt eeat e e s bt e e tee e steesabeesnsteeanteesaseeensseeanseesasteesnseesnseesanseesneeenns 10
2.3. NS 1ottt e e e et e e e tb e e et e e e tb e e et ae e e tae e tbeeebaeeatbeeaabeeetbeeeabeeetaeearbeeeraeenes 11
2.4. TESE PIOCEAUIE ...ttt ettt et et e b e b e e s bt e sateeateeateenteebeenbeesbeesaeesneeaas 11
2.5. UNCETEAINLY ...veevieeeieeieeieeieeteesieeseeesetessteesseesteesseesseesssessseasseassaessaesseesssessseassesssessseesseesseesssesssesssensensens 11
2.6. Test Result of Conducted EMISSION.........cceiiiiiiiiiiiiie ettt ettt et sveeeveeeseneesveeevaeenes 12
3. PEAK POWER OUTPUT .13
3.1. TSt EQUIPIMIENL .....iiiiiiiiiciie ettt ettt et et e taestaestbeesbeesseestaesssesssessseassaessaessaesseessaesssesssessseans 13
3.2. TEST SETUP .eeuvieeiiieetie ettt ettt ettt ettt ettt e et e ettt e sttt e s bt e e steesabeeensteeanteesaseeensteeanseesasteeenseesnseesanseesneeenns 13
3.3. 51101 P 13
34. UNCETEAINEY ..veevieeeieeiiieteeteeteesteestestreesbeesseeseesseesseesssassseasseasseesssesssesssessseasseassessseesssesssesssesssenssesssensens 13
3.5. Test Result of Peak POWET OULPUL ........cvieciieriieiieiiecie ettt ettt e eseesaesaesse e esa e saessaessnesssessnesnsenns 14
4. RADIATED EMISSION ..uccuiiiisiciisnnsncsnissnsssessissessssssisssssssssnsssssssssssssssssssssssssssssssssssssessssssssssssasssssss 15
4.1. TSt EQUIPIMIENE .....ceiiiiiiieciieciie ettt ettt e ettt e et e e et e e tbeeesbaeestaeessseeessseessseeassseesssesssssesssssensseesnsseanes 15
4.2. TEST SETUP .eeeuvieeiiieeiieeette et e ettt e st e et e e sttee s teeetbeessbeessseeessseessseeessseesseeansseesseeasseeansseesssessnsseensseessseenns 16
4.3. LIIMIIES 1ottt e ettt e e vt e e tb e e et e e e taeeeabeeeataeeatbeeebaeeaabeeanbeeetbeeaabaeetaeennreeeraeenns 16
4.4. TESE PIOCEAUIE ...ttt ettt ettt ettt e b e bt e s bt e s bt e eaeeemteente et e enbeesbeesnnesnteans 17
4.5. UNCETEAINEY ..vvevieeeieeiieteeteeteesteeserestveesseesseeseesssesseesssessseasseasseesssesssesssesssessseassessseesssesssesssesssessseessensens 17
4.6. Test Result of Radiated EMISSION ......cc.eeiiiiiiiiriiiieeieiteeieeee ettt s 18
5. BAND EDGE ..cccoicinniiiinnnnnicssssnsiessssssiossssssiosssssstosssssssesssssssosssssssesssssssesssssssesssssssesssssssessssssssssssas 24
5.1. TSt EQUIPIMIENL .....iiiiiiiiiciie ettt ettt et et et et estaestbeetbeesbeesseessaesssesssessseassaessaesseesseessaesssesssessseans 24
5.2. TEST SETUP +eeeuvteeiiie ettt ettt ettt ettt ettt e ettt e ettt e s tbee s bee e steesaseeensteeanteesaseeesseeanseesasteeenseesnseesanseesneeenns 24
5.3. 551111 P 25
5.4. TESE PIOCEAUIE ...ttt ettt ettt ettt e b e b e s bt e s aeeeateemteenbeebeenbeesbtesneesateans 25
5.5. UNCETEAINEY ..veevieieieeiiieteeteeteesteestestteasseesseesseesseesseesssessseasseasseesssesssesssesssessseassessseesssesssesssesssessseesensens 25
5.6. Test Result 0f Band EA@E ......coovviiiiieiieiieieeieieeeste ettt ettt st stesbe e be et saessaesnsessaesnnesnnenns 26
6. CHANNEL NUMBER .......ccconiuinninnininsnisiosssssisssossissssssssssssssssssssosssssssssossssssssssssssssssssssssssssssssssssssass 34
6.1. TSt EQUIPIMIENL .....iiiiiiiiicie ettt ettt ettt et et et e s ttestbestbeesbeesbeessaesssesssessseassaessaesseesseessaesssesssessseans 34
6.2. TEST SETUP ©eeuvieeiiie ettt ettt ettt ettt ettt e st e ettt e sttt e e tee e steesaseeensteeanteesaseeesteeanseesasteesnseesnseesanseesneeenns 34
6.3. 551111 P 34
6.4. UNCEITAINEY ©oeuvieieiiieiiieeiie et e e tte ettt e steeeteeesabeeesteeesseesssaeessssasssaeassaeesssaeassseassseeassaeessseessseeasseeanssasnnseenn 34
6.5. Test Result of Channel NUMDET..........co.iiiiiiiiiiee ettt s 35
7. CHANNEL SEPARATION .....uutiiiiiinseressnnnssssisscstessssisssssesssssssassosssssssassessssssassosssssssasssssssssssssssasseses 37
7.1. TSt EQUIPIMIENE .....civiiiiiieciie ettt ettt ettt e et e et e et beeestaeestbeessseeessseassseeasssaessseeessseassseensseesssseanes 37
7.2. TS A 1S 1 o RSP 37
7.3. Mt oo e e 37
7.4. UNCEITAINEY ©oevvieeiiieeiieeiee ettt e eteeestt e e s teeetteesabeeesteeesseassseeessseasssaeassaeesssaessseeassseensseeassseesseeasseeanssesnnseenn 37
7.5. Test Result of Channel SeParation............ccuecveevererieciieniiesiieseeseeseesreeveereeseesseeseessnesssesssesssesssessseans 38
8. DWELL TIME ....uucuiiiiuiniinnininsaisaissssssisssssssssssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 39
8.1. TSt EQUIPITIENE .....eitiiiii ettt ettt ettt st et e et e bt e bt e s b eesateenbeenbe e beenseenbeeseesseesanesnsenns 39
8.2. TEST SETUP .eeeuvteeitieeiieeetee et e et e e et e et eestte e e beeetbeessbeeessaeesssaeassaeassseessaeassseasssesassaeasssaesssesansssenssesssseenes 39
8.3. 51101 P 39
8.4. UTICEITAIINLY ..ottt sttt et b et b e eb et s bt e a e bt s bt et e bt eht et e bt et e sbesbt e besbeemtenbesaeenee 39
8.5. Test ReSult Of DWEIl TIME .....couiiiuiiiieiii ettt ettt ettt e st e bt e saee st ens 40
Page: 3 0f 48 Version:1.0



ET4 QuieTek Report No. 063L094-RF-US-P06V01

9

9.1.
9.2.
9.3.
94.
9.5.

10.

OCCUPIED BANDWIDTH 42
TSt EQUIPIMIENL .....iiiiiiiiiciie ettt ettt ettt ettt et et e s taestbeetbeesbeesbeesssesssesssessseassaassaesseesseessaesssesssessseans 42
TEST SETUP weeuvieeiiie ettt ettt ettt ettt ettt e et e ettt e sttt e s bt e e steesabeeensteeanteesaseeesseeanseesasteeenseesnseesanseesneeenns 42
LIIMEES ettt e h e h e ettt ettt e e bt e e bt e ea bt e e bt e bt e bt e bt e eh e e eheeeateeate e beenbeeshtesaneenteens 42
UNCETEAINEY ..vvevveieieeiieteeteeieesteesteestteesseesseesseesteesseesssessseasseasseesseesssesssesssessseassessseesssesssesssesssessseessenssens 42
Test Result of Occupied BandWidth ............cccveiiiiiiiiiiiiiiieieeeeeese e esnesne v e 43
EMI REDUCTION METHOD DURING COMPLIANCE TESTING 46

Attachment 1: EUT Test Photographs
Attachment 2: EUT Detailed Photographs

Page: 4 of 48 Version:1.0



G4 QuieTek

Report No. 063L094-RF-US-P06V01

1. GENERAL INFORMATION
1.1. EUT Description
Product Name : RFID Hand Held Reader
.. BRNERIREEAS / Sunlit System Technology Corp.
Trade Name : Gl
FCC ID. : T39SLH10200
Model No. - SLH-10200
Frequency Range : 2402 - 2477TMHz
Channel Number 1 76
Type of Modulation : FHSS
Antenna Type : Printed
Antenna Gain : 0dBi
Channel Control : Auto
Center Frequency of Each Channel:

Channel  Frequency  Channel = Frequency ~ Channel  Frequency  Channel  Frequency
Channel 00: 2402 MHz Channel 20: 2422 MHz Channel 40: 2442 MHz Channel 60: 2462 MHz
Channel 01: 2403 MHz Channel 21: 2423 MHz Channel 41: 2443 MHz Channel 61: 2463 MHz
Channel 02: 2404 MHz Channel 22: 2424 MHz Channel 42: 2444 MHz Channel 62: 2464 MHz
Channel 03: 2405 MHz Channel 23: 2425 MHz Channel 43: 2445 MHz Channel 63: 2465 MHz
Channel 04: 2406 MHz Channel 24: 2426 MHz Channel 44: 2446 MHz Channel 64: 2466 MHz
Channel 05: 2407 MHz Channel 25: 2427 MHz Channel 45: 2447 MHz Channel 65: 2467 MHz
Channel 06: 2408 MHz Channel 26: 2428 MHz Channel 46: 2448 MHz Channel 66: 2468 MHz
Channel 07: 2409 MHz Channel 27: 2429 MHz Channel 47: 2449 MHz Channel 67: 2469 MHz
Channel 08: 2410 MHz Channel 28: 2430 MHz Channel 48: 2450 MHz Channel 68: 2470 MHz
Channel 09: 2411 MHz Channel 29: 2431 MHz Channel 49: 2451 MHz Channel 69: 2471 MHz
Channel 10: 2412 MHz Channel 30: 2432 MHz Channel 50: 2452 MHz Channel 70: 2472 MHz
Channel 11: 2413 MHz Channel 31: 2433 MHz Channel 51: 2453 MHz Channel 71: 2473 MHz
Channel 12: 2414 MHz Channel 32: 2434 MHz Channel 52: 2454 MHz Channel 72: 2474 MHz
Channel 13: 2415 MHz Channel 33: 2435 MHz Channel 53: 2455 MHz Channel 73: 2475 MHz
Channel 14: 2416 MHz Channel 34: 2436 MHz Channel 54: 2456 MHz Channel 74: 2476 MHz
Channel 15: 2417 MHz Channel 35: 2437 MHz Channel 55: 2457 MHz Channel 75: 2477 MHz
Channel 16: 2418 MHz Channel 36: 2438 MHz Channel 56: 2458 MHz
Channel 17: 2419 MHz Channel 37: 2439 MHz Channel 57: 2459 MHz
Channel 18: 2420 MHz Channel 38: 2440 MHz Channel 58: 2460 MHz
Channel 19: 2421 MHz Channel 39: 2441 MHz Channel 59: 2461 MHz
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1.2.

The system receivers have input bandwidths that match the hopping channel bandwidths of
their corresponding transmitters and shift frequencies in synchronization with the transmitted
signals

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. The transmitter is presented with a continuous data stream. In
addition, a system employing short transmission bursts must comply with the definition of a
frequency hopping system and must distribute its 76 channels and over the minimum number of
hopping channels (75 channels).

The incorporation of intelligence within a frequency hopping spread spectrum system that
permits the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hopsets to avoid hopping on occupied channels is permitted.
The coordination of frequency hopping systems in any other manner for the express purpose of
avoiding the simultaneous occupancy of individual hopping frequencies by multiple transmitters is

not permitted.

Note:
1. This device is RFID Hand Held Reader with a built-in 2.4GHz transceiver.
2. These tests were conducted on a sample of the equipment for the purpose of
demonstrating compliance with Part 15 Subpart C Paragraph 15.247 for spread spectrum

devices.

W

Regarding to the operation frequency, the lowest, middle, and highest frequency are

selected to perform the test.

4. This device is a composite device in accordance with Part 15 Subpart B regulations. The
function for the receiver was measured and made a test report that the report number is
063L094-RF-US-P01V02, certified under Declaration of Conformity.

5. QuieTek verified among construction and function in typical operation, then shown in this

test report.

Operational Description

The EUT is a RFID Hand Held Reader with 76 channels.
This device provides wireless technology that revolutionizes personal connectivity. It is the
solution for the seamless integration of RFID technology into an automatic identification method,

relying on storing and remotely retrieving data using devices called RFID tags or transponders

Test Mode: Mode 1: Transmitter
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer Model No. Serial No. Power Cord
(1) N/A N/A N/A N/A N/A
Signal Cable Type Signal cable Description
A. |NA N/A

1.4. Configuration of Tested System
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1.5.

EUT Exercise Software

(1) Setup the EUT as shown in Section 1.4.
(2) Install the batteries of the EUT.
(3) Setup the test TX channel.

(4) Press the right button to start the continuous transmission.

(5) Verity the EUT operation properly.

Page: 8 0f 48
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1.6.

Test Facility
Ambient conditions in the laboratory:
Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 30-65
Barometric pressure (mbar) |860-1060 950-1000

Site Description:

Site Name:

Site Address:

June 22, 2001 File on

Federal Communications Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046

Reference 31040/SIT1300F2

July 03, 2001 Accreditation on NVLAP
NVLAP Lab Code: 200533-0

Quietek Corporation

No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen,
Lin-Kou Shiang, Taipei,

Taiwan, R.O.C.

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789

E-Malil : service@quietek.com

d b

oL

L/

0914

FS

NV

NWVLAP Lab Code: 2005330

@
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2.1.

2.2.

Conducted Emission

Test Equipment

The following test equipment are used during the conducted emission test:

Item Instrument Manufacturer Type No./Serial No Last Cal. Remark

1 Test Receiver R&S ESCS 30/ 825442/018 Sep., 2005

2 L.LS.N. R&S ENV4200 / 848411/10 Feb., 2006 EUT

3 L.ILS.N. Kyoritsu KNW-407/8-1420-3 May, 2005 Peripherals
4 Pulse Limiter R&S ESH3-72/357.8810.52  Feb., 2006

5 No.1 Shielded Room

Note: All equipment upon which need to calibrated are with calibration period of 1 year.

Test Setup

Reference Plane

Test Receiver

: 40cm
< >

u EUT
May gldjllajv [Load [ N
- 000 Ly L] N
N LISN LISN
° i

/ ///////< // A
LISN
Ground Plane
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2.3. Limits

FCC Part 15 Subpart C Paragraph 15.207 (dBuV) Limit
Frequency Limits
MHz QP AV
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Remarks: In the above table, the tighter limit applies at the band edges.

2.4. Test Procedure

The EUT and simulators are connected to the main power through a line impedance
stabilization network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the
measuring equipment. The peripheral devices are also connected to the main power through a
LISN that provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please
refers to the block diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all of the interface cables must be
changed according to ANSI C63.4: 2003 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using

a receiver bandwidth of 9kHz.

2.5. Uncertainty

The measurement uncertainty is defined as + 2.02 dB
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2.6. Test Result of Conducted Emission

The EUT is powered by batteries. This test item is not performed.
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3.1.

3.2

3.3.

34.

Peak Power Output

Test Equipment
The following test equipments are used during the radiated emission tests:

Equipment Manufacturer ~ Model No./Serial No. Last Cal.

X Spectrum Analyzer Agilent E4407B / US39440758 May, 2005

Note: 1. All equipment upon which need to calibrated are with calibration period of 1 year.

2. Mark “X” test instruments are used to measure the final test results.

Test Setup
RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

The maximum peak power shall be less 1 Watt.

Uncertainty

The measurement uncertainty is defined as £ 1.27 dB
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3.5. Test Result of Peak Power Output
Product RFID Hand Held Reader
Test Item Peak Power Output
Test Site CTRO1
Test Mode Mode 1: Transmitter
Channel No. |Frequency (MHz)| Measurement Required Limit Result
Channel 01 2402.00 25.57dBm 1 Watt= 30 dBm Pass
Channel 38 2440.00 25.14dBm 1 Watt= 30 dBm Pass
Channel 75 2477.00 25.58dBm 1 Watt= 30 dBm Pass
Channel 01 Channel 38
% Agilent 4 Agilent
Ch Freq 2.402 GHz Trig Free Ch Freq 2.44 GHz Trig Free
Channel Power _ Restart Channel Power Restart
... m—
Mkrl 2.48175 GHz||Single Cont| Mkrl  2.43975 GHz||Single Cont
Ref 40 dBm +Btten 50 dB 24.22 dBm Ref 48 dBm #Atten 50 dB 25.24 dBm
#Peak #Peak
Log Resume Log Resume
16 16
dB/ ‘ dB/
‘ Center 2.44 GH 06 A
E;Q;eéff?foHz VBN 1 MHa R 5@@?:'};@%@&:? hos B 1 MHs WBH 1 MHz +Sneep 506 n?:n(m m;
Channel Power Power Spectral Density Channel Power Power Spectral Density
Channel 76
Ch Freq 2.477 GHz Trig Fres select Marker
Channel Power
Wil 247675 GHz Normal
Ref 40 dBm #Ptten 50 dB 25.81 dBm
#Peak
Log Delta
14
dB/ Delta Pair]
. g . (Tracking Ref)
Ret Delta)
Span Pair|
Center 2.477 GHz Span 100 MHz fSpan Center
#Res BH 1 MHz #UBH 1 MH= #3weep 580 ms (401 pts)
Channel Power Power Spectral Density Off
25.58 dBm /20.8808 MHz -47.43 dBm/Hz More
1of 2
|
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4.1.

Radiated Emission

Test Equipment
The following test equipment are used during the radiated emission test:
Test Site Equipment Manufacturer | Model No./Serial No. Last Cal.

[]Site#1 |Test Receiver R&S ESVS 10 / 834468/003 May, 2005
Spectrum Analyzer |Advantest R3162/ 00803480 May, 2005
Pre-Amplifier Advantest BB525C/ 3307A01812 May, 2005
Bilog Antenna SCHAFFNER [CBL6112B /2697 Sep., 2005

[]Site #2 |Test Receiver R&S ESCS 30/ 836858 / 022 May, 2005
Spectrum Analyzer |Advantest R3162 /100803466 May, 2005
Pre-Amplifier Advantest BB525C/3307A01814 May, 2005
Bilog Antenna SCHAFFNER |CBL6112B /2705 May, 2005
Horn Antenna ETS 3115/ 0005-6160 Sep., 2005
Pre-Amplifier QTK QTK-AMP-01/ 0001 May, 2005

[XISite #3 |Test Receiver R&S ESI 26 / 838786 / 004 May, 2005
Spectrum Analyzer | Advantest R3162 /100803480 May, 2005
Pre-Amplifier QTK QTK-AMP-03 / 0003 May, 2005
Bilog Antenna SCHAFFNER |CBL6112B /2697 May, 2005
Horn Antenna Schwarzbeck [9120D /305, 306 July, 2005
Horn Antenna Schwarzbeck (BBHA9170 /208, 209 July, 2005
Pre-Amplifier QTK QTK-AMP-01 / 0001 July, 2005
Pre-Amplifier HP 8449B / 3008A01123 July, 2005
Pre-Amplifier MITEQ AMF-4D-180400-45-6P May, 2005

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

2. Mark “X” test instruments are used to measure the final test results.

Page: 15 of 48
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4.2. Test Setup

1
[FRP Dome | ﬁ
1m to 4m
bl |

The height of board
band or Horn Antenna
was scanned from 1M
to 4M.

The distance between

antenna and turn table
3M regards to the
EUT was
Non-Conducted Table U i standard adopted. v
i
% |Fully soldered Metal Ground || To Controller

Te§t | To Receiverl
Receiver

4.3. Limits
> General Radiated Emission Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 20dB below the level of the fundamental or to the general radiated emission

limits in paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
F“’ﬁgﬁcy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks: 1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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4.4.

4.5.

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The
turn table can rotate 360 degrees to determine the position of the maximum emission level.
The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to
find the maximum emission, all of the interface cables must be manipulated according to
ANSI C63.4: 2003 on radiated measurement.

The additional latch filter below 1GHz was used to measure the level of harmonics radiated
emission during field dtrength of harmonics measurement.

The bandwidth below 1GHz setting on the field strength meter (R&S Test Receiver ESCS 30 )is
120 kHz, above 1GHz are 1 MHz.

The frequency range from 30MHz to 10th harminics is checked.

Uncertainty

The measurement uncertainty above 1G is defined as £ 3.9 dB
under 1G is defined as £ 3.8 dB

Page: 17 of 48 Version:1.0
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4.6. Test Result of Radiated Emission

Product RFID Hand Held Reader
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmitter (Channel 00)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4804.000 4.345 44.398 48.743 -25.227 74.000
7206.000 11.561 42.186 53.747 -20.223 74.000
9608.000 15.813 38.703 54.516 -19.454 74.000
12010.000 17.911 36.157 54.068 -19.902 74.000
Average Detector:
9608.000 15.814 32.253 48.066 -5.904 74.000
12010.000 17.911 32.250 50.161 -3.809 74.000
Vertical
Peak Detector:
4804.000 4.345 43.161 47.506 -26.464 74.000
7206.000 11.557 43.795 55.352 -18.618 74.000
9608.000 15.813 40.148 55.961 -18.009 74.000
Average Detector:
7206.000 11.559 33.332 44.891 -9.079 74.000
9608.000 15.813 31.408 47.221 -6.749 74.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:10MHz -
Emission Level = Reading Level + Correct Factor.

wok W

The average measurement was not performed when the peak measured data under the limit of

average detection. If the readings given are average, peak measurement should also be supplied.
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Product RFID Hand Held Reader
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmitter (Channel 38)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4880.000 4.555 42.702 47.257 -26.713 74.000
7320.000 12.443 42.175 54.618 -19.352 74.000
9760.000 14.650 38.575 53.224 -20.746 74.000
Average Detector:
7320.000 12.444 35.665 48.108 -5.862 74.000
Vertical
Peak Detector:
4880.000 4.554 45.068 49.622 -24.348 74.000
7320.000 12.445 42.328 54.773 -19.197 74.000
9760.000 14.657 42.029 56.686 -17.284 74.000
Average Detector:
7320.000 12.442 35.306 47.748 -6.222 74.000
9760.000 14.657 33.253 47910 -6.060 74.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.

vk wN

Emission Level = Reading Level + Correct Factor.

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:10MHz -

The average measurement was not performed when the peak measured data under the limit of

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : RFID Hand Held Reader
Test Item . Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (Channel 75)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4954.600 4.782 43.202 47.985 -25.985 74.000
7431.000 12.876 41.108 53.985 -19.985 74.000
9908.000 14.269 42.999 57.268 -16.702 74.000

Average Detector:

9908.000 14.269 36.138 50.407 -3.563 74.000
Vertical
Peak Detector:
4954.600 4.782 42.802 47.584 -26.386 74.000
7431.000 12.878 40.266 53.145 -20.825 74.000
9908.000 14.270 43.025 57.294 -16.676 74.000

Average Detector:

9908.000 14.269 34.107 48.376 -5.594 74.000
Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

vk W

measurements as necessary.

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:10MHz -

Emission Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of
average detection. If the readings given are average, peak measurement should also be supplied.
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Product : RFID Hand Held Reader
Test [tem : General Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (Channel 00)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVvV dBuV/m dB dBuV/m
Horizontal
37.280 16.378 19.400 35.778 -4.222 40.000
42.100 13.527 14.600 28.128 -11.872 40.000
71.200 7.650 13.100 20.749 -19.251 40.000
449.500 18.236 19.100 37.336 -8.664 46.000
454.300 18.478 9.280 27.758 -18.242 46.000
694.000 21.092 15.100 36.192 -9.808 46.000
Vertical
37.200 15.490 18.800 34.290 -5.710 40.000
42.100 12.264 20.300 32.564 -7.436 40.000
46.900 8.880 15.010 23.891 -16.109 40.000
442.200 18.958 15.700 34.658 -11.342 46.000
454.300 18.667 9.280 27.947 -18.053 46.000
932.100 24.140 6.360 30.500 -15.500 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
2. “  ” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : RFID Hand Held Reader

Test [tem : General Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (Channel 38)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m

Horizontal
163.300 10.384 12.160 22.544 -20.956 43.500
199.700 9.709 11.700 21.408 -22.092 43.500
231.200 10.997 17.600 28.597 -17.403 46.000
461.600 18.641 15.600 34.241 -11.759 46.000
478.600 18.930 11.860 30.790 -15.210 46.000
493.100 18.351 18.100 36.451 -9.549 46.000
Vertical
262.800 14.735 16.700 31.435 -14.565 46.000
451.900 18.739 10.760 29.499 -16.501 46.000
459.230 18.400 12.680 31.080 -14.920 46.000
466.500 18.457 16.800 35.257 -10.743 46.000
505.300 18.595 16.100 34.695 -11.305 46.000
539.200 19.991 15.630 35.621 -10.379 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
2. “  ” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor

Page: 22 of 48 Version:1.0



ET4 QuieTek Report No. 063L094-RF-US-P06V01

Product : RFID Hand Held Reader

Test [tem : General Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (Channel 75)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m

Horizontal
262.800 14.395 16.700 31.095 -14.905 46.000
284.600 13.562 14.780 28.341 -17.659 46.000
459.200 18.565 12.580 31.145 -14.855 46.000
466.600 18.605 12.840 31.445 -14.555 46.000
519.800 18.603 15.400 34.004 -11.996 46.000
544.100 19.945 16.100 36.045 -9.955 46.000
Vertical
46.890 8.886 16.100 24.986 -15.014 40.000
199.700 9.711 10.110 19.821 -23.679 43.500
231.200 11.297 17.700 28.997 -17.003 46.000
461.600 18.488 15.100 33.588 -12.412 46.000
478.600 18.642 11.300 29.943 -16.057 46.000
493.100 18.451 17.100 35.551 -10.449 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
2. “  ” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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S. Band Edge

5.1. Test Equipment

The following test equipments are used during the band edge tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
X  Test Receiver R&S ESI 26 /838786 / 004 May, 2005
X Spectrum Analyzer Advantest R3162 /100803480 May, 2005
X  Pre-Amplifier QTK QTK-AMP-03 /0003 May, 2005
X Bilog Antenna SCHAFFNER CBL6112B /2697 May, 2005
X Horn Antenna Schwarzbeck 9120D / 305, 306 July, 2005
X Horn Antenna Schwarzbeck ~ BBHA9170 /208, 209 July, 2005
X Pre-Amplifier QTK QTK-AMP-01 /0001 July, 2005
x Pre-Amplifier HP 8449B / 3008A01123 July, 2005
X Pre-Amplifier MITEQ AMF-4D-180400-45-6P  May, 2005

Test Site: No.3 OATS

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.
2. Mark “X” test instruments are used to measure the final test results.

5.2. Test Setup

RF Radiated Measurement:

"
|FRP Dome | V 1m to 4m
[

\ H LLL,

L1
The height of board
band or Horn Antenna
was scanned from 1M

to 4M.
The distance between

antenna and turn table
3M regards to the
EUT pibd
Non-Conducted Table : standard adopted. v
% |Fu11y soldered Metal Ground || To Controller;Ij

Test | To Receiverl
Receiver
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5.3.

54.

5.5.

Limit

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 Section 15.209(a) is not required. In addition, radiated emissions which fall
in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a) (see Section 15.205(c)).

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 360 degrees to determine the position of the maximum emission level. The EUT
was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to ANSI
C63.4:2003 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter (R&S Test Receiver ESCS 30 )is 120
kHz, above 1GHz are 1 MHz.

Uncertainty

The measurement uncertainty above 1G is defined as £ 3.9 dB
under 1G is defined as £ 3.8 dB
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5.6. Test Result of Band Edge
Product RFID Hand Held Reader
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmitter (Channel 00)
RF Radiated Measurement:
Frequency Required Limit
Channel No. (MHz) (dBo) Result
00 <2400 >20 Pass
RF Radiated Measurement (Horizontal):
Frequency | Reading Level | Emission Level | Peak Limit | Average Limit
Channel No. | = y\1hy) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | Result
00 (Peak) 2389.500 73.790 71.410 74.00 54.00 Pass
00 (Average) 2389.500 48.760 46.380 74.00 54.00 Pass
Figure Channel 00: Horizontal (Peak)
1200-
1100-
1000-
5.0
B0.0]
E 7004
E ED.D-MWWNW
= 500-
2 400-
300
200
100
U'U_I | 1 | | | | | | |
2375000 32380000 2385000 2300000 2395000 2400000 2405000 2410000 2415000 2430000 2435000
Frequency (MHz)
Note:

RBW=1MHz, VBW=1MHz, Sweep Time=500ms.
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Figure Channel 00: Horizontal (Average)

1200
1100
1000

0.0
80,0
70,0 4 N

600
I

400 -

300

200

100 -
0o ] | I | i | i | i
2375000 2380000 2385000 2390 000 2395000 2400 000 2405000 2410000 2415000

Frequency ({Hz)

Level (dBu¥ )

2470000 2435000

Note:
RBW=1MHz, VBW=30Hz, Sweep Time=Auto
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Product RFID Hand Held Reader

Test [tem Band Edge

Test Site No.3 OATS

Test Mode Mode 1: Transmitter (Channel 00)

RF Radiated Measurement:

Frequency Required Limit
Channel No. (MHz) (dBe) Result
00 <2400 >20 Pass

RF Radiated Measurement (Vertical):

Channel No.

Frequency
(MHz)

Reading Level
(dBuV)

Emission Level
(dBuV/m)

Peak Limit
(dBuV/m)

Average Limit
(dBuV/m)

Result

00 (Peak)

2389.620

67.479

65.100

74.00

54.00

Pass

00 (Average)

2389.620

44.849

42.470

74.00

54.00

Pass

Figure Channel 00: Vertical (Peak)
1200~
1100
1000
900
B0
700-
60.0~ WWWW i
50—
4000
300-
200-
1n0-

0.0
2375.000

Level (ABu¥ im)

2400000 2405000 2410000 2415000

Frequency (MHz)

2300000 2385.000 2295000

2380.000

2420000 2425000

Note:
RBW=1MHz, VBW=1MHz, Sweep Time=500ms.
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Figure Channel 00: Vertical (Average)

1200+
1100
1000

90.0]
0.0
70.0- L

600
500

4004

200

200

100 -
g ] | 1 | 1 | 1 | 1
2375000 2380000 2385000 2390000 2395000 2400000 2405000 2410000 2415000

Frequency (MHz)

Lewel [dBu¥ i)

430000 2435000

Note:
RBW=1MHz, VBW=30Hz, Sweep Time=Auto
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Product RFID Hand Held Reader
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmitter (Channel 78)
RF Radiated Measurement:
Channel No. Fr(el\c/lllgz)c Y Requ(lcruei; it Result
75 >2483.5 >20 Pass

RF Radiated Measurement (Horizontal):

Channel No Frequency | Reading Level | Emission Level | Peak Limit | Average Limit Result
' (MHz) (dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
75(Peak) 2484.000 73.695 71.760 74.00 54.00 Pass
75(Average) 2484.000 44.695 42.760 74.00 54.00 Pass
Figure Channel 75: Horizontal (Peak)
1200~
1100-
1000+
900~
B0.0-
E T00- &
= 600-
= 500-
E400-
300-
00-
100
0o ] i i | 1 | 1 i 1 i 1 i
2458.500 465000 2470000 2475000 2480000 2485000 2490000 2405000 2500000  2505.000 2502.500
Frequency (MHz)
Note:

RBW=1MHz, VBW=1MHz, Sweep Time=500ms
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Figure Channel 75: Horizontal (Average)

1200
1100
1000
0.0

80,0

70,0 F ,
60.0
500
4010 -
300
200
100
no-

2458 500 AS000 2470000 479000 MA0000 2485000 90000 2495000 2500000
Frequency (MHz)

Level (dBu¥ )

2505000 2508 500

Note:
RBW=1MHz, VBW=30Hz, Sweep Time=Auto
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Product RFID Hand Held Reader
Test Item Band Edge

Test Site No.3 OATS

Test Mode

Mode 1: Transmitter (Channel 78)
RF Radiated Measurement:

Frequency Required Limit
Channel No. (MHz) (dBe) Result
75 >2483.5 >20 Pass

RF Radiated Measurement (Vertical):

Channel No.

Frequency
(MHz)

Reading Level
(dBuV)

Emission Level
(dBuV/m)

Peak Limit
(dBuV/m)

Average Limit
(dBuV/m)

Result

75(Peak)

2484.250

74.165

72.230

74.00

54.00

Pass

75(Average)

2484.250

44.785

42.850

74.00

54.00

Pass

Figure Channel 75: Vertical (Peak)

1200
1100
1000
0.0
80,0
70,0
60.0
500
4010 -
300
200
100

00-L
2458.500

Level (dBu¥ )

460000 2485000
Frequency (MHz)

ES000 2470000 2475000

2400000 2495000 2500000 2505000 2508.500

Note:
RBW=1MHz, VBW=1MHz, Sweep Time=500ms.
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Figure Channel 75: Vertical (Average)

1200 -
1100-
100.0-
90.0-

50.0-

T00- i i
£0.0-
50.0-
400
300-
200
100-
00-

2458 500 ES000 2470000 479000 MA0000 2485000 0 490000 2495000 2500000 2505000 2508500
Frequency (MHz)

Level (dBu¥ )

Note:
RBW=1MHz, VBW=30Hz, Sweep Time=Auto

Note: The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.
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6.1.

6.2.

6.3.

6.4.

Channel Number

Test Equipment
The following test equipments are used during the radiated emission tests:

Equipment Manufacturer Model No./Serial No. Last Cal.

X  Spectrum Analyzer Agilent E4407B / US39440758  May, 2005

Note: 1. All equipment upon which need to calibrated are with calibration period of 1 year.

2. Mark “X” test instruments are used to measure the final test results.

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 75 hopping

frequencies.

Uncertainty

The measurement uncertainty is defined as £ 200kHz
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6.5. Test Result of Channel Number

Product : RFID Hand Held Reader
Test Item : Channel Number
Test Site : CTRO1
Test Mode Mode 1: Transmitter

Frequency Range Measurement Required Limit Resul

esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2477 >75 Pass

2402-2411MHz 2412-2421MHz

- Agilent @ # Agilent Freq/Channel
Wkr3 2.411080 Gz Wkr3 2.421000 GHz

Ref 48 dBm #Atten 58 dB 20.53 dBm Select Marker Ref 4@ dBm #Atten 50 dB 20.44 dBm Center Freq
Peck T T 12 3 4 [P 241650008 BHz
Log T | | | Log T
19 peo ol ol < Ao Ard ) © i Yaull (30 ViU N W T . T WO, Yo - 2
4B/ Marker Trace| |45/ Start Freq
Auto 1 2 3 2.4115600@ GHz|
Readout, Stop Freq
\MarKer Frecuency Start 242150000 GHz
2.411 000008 GH= 2.411500000 GH=
iy 3 Function, 00 ) CF Ship
[Ssmwrepns| 0ff - 2
Flutn Man
Start 2,481 GHz Stop 2.412 GHz Start 2.412 GHz Stop 2.421 GHz
sRes BN 100 kHz UBH 188 kHz _ #Sweep 508 ms (401 ptsy |( Marker Table| |ekes BW 166 kHz UBH 188 kHz _ #Sweep 508 ms (401 prs) ||  Freq Offset
Marker  Trace Type ¥ fxis Fuplitude On OFf Marker  Trace Type ¥ Axis Arplitude 0. Hz
1 1) Freqg 2.48286H EHz 20.25 dBm 1 [0 Freq 2.41266H GHz 28.53 dBm
2 1) Freg 2.4D6008 BHz 20.43 dBm 2 (1) Freq 2.416008 GHz 20.28 dBn .
3 I8 Freq 2.411888 BHz 26.53 dBm Marker All OFf 3 o Frea 2.421888 GHz meades || Signal Tragfﬁ
n ali
More
2 of 2|
2422-2431MHz 2432-2441MHz
- Agilent Trace/View | ~* Aglent Trace/View
Mkr3 2.431088 GHz Mkr3 2.441080 GHz
Ref 4@ dBm #Atten 50 dB 20.81 dBm Trace Ref 48 dBm #Atten 50 dB 21.83 dBm Trace
Peak A Peak ‘ A 3
T - 3 < b 1 A 18] o
dB/ Clear Write| |48/ Clear Write
Max Hold Max Hold
Sta Sta
2.431500000 GH= 2.441500000 GH=
Hin Hold Hin Hold
Start 2.421 GHz Stop 2.432 GHz Start 2.432 GHz Stop 2.442 GHz
#Res BH 100 kHz VBH 166 kHz #3weep 500 ms (401 pts) View #Res BH 100 kHz VBH 166 kHz #3weep 500 ms (401 pts) View
Marker  Trace Type W Fixis Ainplitude Marker  Trace Type W Fixis Ainplitude
1 [0 Freq 2.42206H GHz 28.43 dBm 1 [0 Freq 2.43266H GHz 28.86 dBm
2 (1) Freq 2426008 GHz 20.51 dEn 2 (1) Freq 2436008 GHz 20.59 dEn
3 (1) Fren 2431008 GHz 28.81 dBn Blank 3 &) Fren 2441008 GHz 21.B3 dBn Blank
More More
1 of 2| 1 of 2|
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2442-2451MHz 2452-2461MHz
& Agilent Trace/View #_Agilent Trace/View
Mkr3 2.451080 GHz Mkr3 2.461080 GHz
Ref 46 dBm #Atten 50 dB 21.42 dBm Trace Ref 46 dBm #Atten 50 dB 22.01 dBm Trace
[’;’sk T 1 T T 7 } L 2 3 [’;’sk R L 2 3
10 < ! ! ! © ! ‘ | ‘ ¢ 18 < © <&
dB/ Clear Write| |dB/ Clear Hrite|
Max Hold Max Hold
Sto Marker
2451500000 IGH= 2461000000 IGH=
Hin Hold 22 21 dBm Hin Hold
Start 2.442 GHz Stop 2.451 GHz Start 2.451 GHz Stop 2.462 GHz
#Res BH 108 kHz VBH 106 kHz #Sween 500 ms (401 pts) View 4Res BH 108 kHz VBH 106 kHz #Sween 500 ms (401 pts) View
Marker  Trace Type W i Anplituds Marker  Trace Type W i Anplituds
1 1 Freg 2.442600 GHz 21.68 dEn 1 1 Freg 2.452600 GHz 21.68 dBn
2 o8] Freg 2.445680 GHz 21.3 dEn 2 o8] Freg 2.456680 GHz 21.34 dBn
3 &) Freq 2.4518PA GHz 21.42 dBn Blank 3 &) Freq 2.4618PA GHz 22.81 dBn Blank
More More
1 of 2 1 of 2
| |
2462-2471MHz 2472-2477TMHz
Agilent Trace/View © Agilent Marker
Mkr3 2.471066 GHz Mkre  2.474966 GHz
Ref 4@ dBm #Atten 50 dB 21.91 dBm Trace Ref 4@ dBm #Atten 50 dB 22.11 dBm Select Marker,
S —— I s v (e I 5 o ] 1
E e P e o [T 5 |3
48/ Clear Hrite| 48/ Normal
Max Hold Delta)
Sta Marker
2471500008 GH= 2474000000 GH= Delta Pair
Min Hold 22 11 dBm e{(TraEkngR:‘tfg
Start 2.462 GHz Stop 2.471 GHz Start 2.471 GHz Stop 2.482 GHz N
#Res BH 180 kHz YBH 166 kHz #3Sneep SO ms (401 pts) View #Res BH 180 kHz YBH 166 kHz #3Sneep SO ms (401 pts) Span Pair
Marker  Trece Type ¥ Axis Anpltude Marker  Trece Type W fnie Al tude Span Center]
1 o Freq 2462680 GHa 2177 dBin 1 o Freq 2.4726BA GHa 22.87 dBin
2 o] Freq 2.465600 BHz 22.14 dBn 2 o] Freq 2.474690 GHz 22.11 dBn
3 o] Freg 2471688 GHz 2131 dBn Blank 3 o] Freg 2477680 BHz 22.11 dBn Off
More More
1 of 2| 1 of 2|
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7.1.

7.2.

7.3.

74.

Channel Separation

Test Equipment
The following test equipments are used during the radiated emission tests:

Equipment Manufacturer Model No./Serial No. Last Cal.

X  Spectrum Analyzer Agilent E4407B / US39440758  May, 2005

Note: 1. All equipment upon which need to calibrated are with calibration period of 1 year.

2. Mark “X” test instruments are used to measure the final test results.

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

Frequency hopping systems 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.

Uncertainty

The measurement uncertainty is defined as £ 150Hz
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7.5. Test Result of Channel Separation

Product RFID Hand Held Reader

Test Item Channel Separation

Test Site CTRO1

Test Mode Mode 1: Transmitter

M t Level
Frequency casurement Leve Required Limit Result
(MHz) (MHz)
2402 1.00 >25 kHz or 2/3 * 20 dB BW Pass
2440 1.00 >25 kHz or 2/3 * 20 dB BW Pass
2477 1.00 >25kHz or 2/3 * 20 dB BW Pass
Channel 01 2402MHz Channel 38 2440MHz

Agilent Freg/Channel & Agilent Freg/Channel
Mkr2 2.48300 Ghz Mkr2 2.44100 Ghz
Ref 4@ dBm #Atten 50 dB 2005 dEn || center Freg Ref 4@ dBm #Atten 50 dB 20.95 dBn [ center Freg
[’;’;k . 240206000 GHz [’;’;k 2.44006000 GHz
19 - 19 e
dB/ Start Freq dB/ Start Freq
239200000 GHz 243000000 GHz
Stop Freq Stop Freq
Center 241200000 GHz Center 245000000 GHz
2402000080 [GH=z CF Step) ZAME@@ GHz CF Step)
2. MHz 2. MHz
[Huto Man \ [Huto Man
Center 2,402 GHz Span 28 MHz Center 2.44 GHz Span 28 MHz
sRes BH 100 kHz UBH 100 kHz __ #Sweep 508 ms (401 ptsy || FreqOffset sRes BH 100 kHz UBH 100 kHz __ #Sweep 508 ms (401 ptsy || FreqOffset
Marker  Trace Trme ¥ fixiz Anplitude 8. Hz Marker  Trace Trme W Fixiz Anplitude 8. Hz
1 1 Freq 2.48288 GHz 28.12 dBm 1 1 Freq 2.44888 GHz 28.86 dBm
2 [oh] Freq 2.48388 GHz 28,85 dBm Slgnal Track 2 [oh] Freq 2.44188 GHz 28,95 dBm Slgnal Track
On Off| On Off|
Channel 75 2477 MHz
& Agilent Freg/Channel
Mkr2 2.47700 Ghz
Ref 4@ dBm #Atten 50 dB 2233 dEn [ center Freq
Peak 247606000 GHz
Log 5
18
dB/ Start Freq
246600000 GHz
Stop Freq
Center 243600000 GHz
2.476000000 GH= CF Step
2. MHz
[Huto Man
Center 2.476 GHz Span 28 MHz
Res BN 100 kHz UBH 100 kHz __ #Sweep 508 ms (401 ptsy || FreqOffset
Marker  Trace Trme ¥ fixiz Anplitude 8. Hz
1 1 Freq 2.47688 GHz 22.89 dBm
2 [oh] Freq 2.47788 GHz 22,33 dBn Slgnal Track
On Off|
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8.1.

8.2

8.3.

84.

Dwell Time

Test Equipment
The following test equipments are used during the radiated emission tests:

Equipment Manufacturer Model No./Serial No. Last Cal.

X  Spectrum Analyzer Agilent E4407B / US39440758  May, 2005

Note: 1. All equipment upon which need to calibrated are with calibration period of 1 year.

2. Mark “X” test instruments are used to measure the final test results.

Test Setup
RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

The dwell time shall be the average time of occupancy on any frequency shall not be greater than 0.4

seconds within a 30 second period.

Uncertainty

The measurement uncertainty is defined as £ 25msec
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8.5. Test Result of Dwell Time
Product RFID Hand Held Reader
Test Item Dwell Time
Test Site CTRO1
Test Mode Mode 1: Transmitter (Channel 00,38,75)
Channel Measurement Level Required Limit
Result
(MHz) (ms) (sec.)
CH 00 2402 116.863 <04 Pass
CH 38 2440 113.660 <04 Pass
CH 75 2477 116.863 <04 Pass

CHO1 2402MHz

CH 38 2440MHz

Agilent Marker 5 Agilent Marker
Merg & 13.5 ms Mkr2 & 13.13 ms
Ref 48 dBm #Atten 58 dB B.265 dB Select Marker, Ref 48 dBm #Atten 59 dB -0.044 4B Select Marker,
[’Degak o \ 2 [’Degak o \ i
o] o < o o S
16 16
dB/ Normal dB/ Normal
Delta Delta
[Markera Marker a
13.5P0PARAR ’mc: Delta Pair 13 17:@2@@@—[1115 Delta Pair
3265dB (Tracking Ref} B-A44d (Tracking Ref)
\ Ref Delta | of elta
Center 2,482 GHz Span @ Hz i Center 2.44 GHz Span B Hz i
Res BH 1 MHz UBH 1 MHz Sweep 150 ms (481 prs) Span Pair Res BH 1 MHz UEH 1 MHz Sweep 158 ms (461 prs) Span Pair
Markar Trace Type H Axig Amplitude Span Center| Marker Trace Type H Axig Anplitude Span Center|
1R w Tine 71.25 me 22.55 dEm 1R 1y Tine 72.75 me 23.39 dEn
1a 1) Time 45 ms B.839 dB 1a [0 Time 45 ms -8.147 dB
2R 1 Tine 71.25 we 22.55 dEm 2R o] Tine 72.75 me 23.89 dBn Off
2a IEH Tine 135 e 8.265 dE 2a e8] Tine 1313 me “5.644 dB
More
1 of 2|
|
CH75 2477MHz Total
= Agilent Marker = Agilent Marker
Mkrl  127.5 ms Mkr2 & 13.5 ms
Ref 48 dBm #Atten 58 dB 24.94 dBm Select Marker Ref 48 dBm #Atten 50 dB -0.046 dB Select Marker
Peak N PRI Peak r N N
Log [ Log < © (3
16 16
4B/ Normal 4B/ Marker Trace
Auto 1 2 3
Readout
Delta oy
[Marker Marker a Tine
127 5000000 ms ; 13.5000d8 g
2434 ’m (Tr[a]?l:itn?; F;’a?f? P-A45d Functigg}
- \ Ref Delts - [
Center 2.477 GHz Span B Hz N Center 2.477 GHz Span @ Hz
Res BH 1 MHz UBH 1 MHz Sweep 308 ms (401 pts) $pan Pair Res BH 1 MHz YBH 1 MHz Sweep 158 ms (401 prs) || Marker Table
Marker  Trace Type ¥ fxiz Fuplitude Span Center| Marker  Trace Tyne ¥ fixiz Anplitude On 0ff
1 1) Time 127.5 ms 24.94 dBm 1R [0 Time 23.25 ms 25 dBm
1e o] Tine 45.35 me B dB
2R ] T 2328 25 dR
28 [0 T::E 13.5 'r:z -8.846 dg Harker All OFf
More
2 of 2|

Note: Dwell time=time slot length * hop rate / number of hopping channels * period
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Occupancy Time of Frequency Hopping System

Test Time Period: 0.4*76=30.4sec > Hopping Times Within 1sec: 6/300msec=0.02 hops/msec.

A) 2402MHz The Maximum Occupancy Time Within 30.4sec: (13500 ¢ s*20) / (76*30.4)= 116.863msec °

B) 2441MHz The Maximum Occupancy Time Within 30.4sec: (13130 1 s*20) / (76*30.4)= 113.660msec °

C) 2480MHz The Maximum Occupancy Time Within 30.4sec: (13500 1 s*20) / (76*30.4)= 116.863msec °

Test Result: The Average Occupancy Time of Each Highest » Middle and Lowest Channel Is Less Than 0.4sec » And

Corresponds to The Standard -
PS: (1) From Bluetooth Specification> It Hops 1640 Times in Isec° The Average Occupancy Time of Each 79 Channels
is 1600/79 Times > Therefore > We Calculate The Maximum Occupancy Time (worse cars)As Below:

A) 2402Mhz The Occupancy Time of Each Pulse is 0.4msec > The Maximum Occupancy Time within 31.6sec is
0.4msec*1640/79*31.6=289.056msec

B) 2441MHz The Occupancy Time of Each Pulse is 0.4msec > The Maximum Occupancy Time within 31.6sec is
0.4msec*1640/79*31.6=289.056msec

C) 2480MHz The Occupancy Time of Each Pulse is 0.4msec »* The Maximum Occupancy Time within 31.6sec is
0.4msec*1640/79*31.6=289.056msec

Test Result: The Maximum Occupancy Time of Each Highest » Middle and Lowest Channel Is Less Than 0.4sec » And

Corresponds to The Standard -
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9. Occupied Bandwidth

9.1. Test Equipment
The following test equipments are used during the radiated emission tests:

Equipment Manufacturer ~ Model No./Serial No. Last Cal.
X  Spectrum Analyzer Agilent E4407B / US39440758 May, 2005

Note: 1. All equipment upon which need to calibrated are with calibration period of 1 year.

2. Mark “X” test instruments are used to measure the final test results.

9.2. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

9.3. Limits

The minimum bandwidth shall be at least 500kHz.

9.4. Uncertainty

The measurement uncertainty is defined as £ 1.27 dB
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9.5. Test Result of Occupied Bandwidth

Product : RFID Hand Held Reader
Test [tem : Occupied Bandwidth Data
Test Site : CTRO1
Test Mode Mode 1: Transmitter (2402MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
00 2402 2494 >500 Pass
Figure Channel 00:
4 Agilent Peak Search
Cntrl 2481789 GHz
Ref 48 dBm #Atten 59 dB NdB 2.494 MHz
Peak Meas Tools)
Log
16 <j
dB/ Next Peak
¥ |F Next Pk Right
Hext Pk Left
ML 52
53 FC st Min Search
AA
Marker
2481875000 GHz Pk-Pk Search
NdB 2/494 MHz
Center 2.402 GHz Span 50 Mz flore
#Res BW 106 kHz VEW 186 kHz #Speep SO0 ms (461 pts) ‘
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Product : RFID Hand Held Reader
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2440MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
38 2440 2868 >500 Pass
Figure Channel 39:
% Agilent Trace/View
Cntrl 2.439754 GHz
Ref 48 dBm #Atten 50 dB NdB 2.868 MHz Trace
Peak
1 2 3
Log =
1@ 4
dB/ Clear Write
TF Max Hold
Min Hold
M1 52
33 FC View
AA
Marker Blank
2.439875000 GH= an
NdB 2868 MHz
Center 2.44 GHz Span 50 Tz 1“"{ ¢
#Res BW 106 kHz YEHW 166 kHz #Swesp SO0 ms (401 pts) 0
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Product : RFID Hand Held Reader
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2477MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
75 2477 2743 >500 Pass
Figure Channel 78:
3 Agilent Peak Search
Cntrl 2.476786 GHz
Ref 48 dBm #Atten 56 dB MdB 2743 MHz
Feak Meas Tools»
Log
1@ 4
dB/ Next Peak
TF Next Pk Right
Hext Pk Left
ML S2
53 FCLo i i Min Search
AA
Marker
2476875000 GHz Pk-Pk Search
NdBd 2743 MHz
Center 2.477 GHz Span 50 iz fore
#Res BH 106 kHz YEH 166 kHz #5weap SO0 ms (401 pts)
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10. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 1: EUT Test Setup Photographs
Front View of Radiated Test

Back View of Radiated Test
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Front View of Radiated Test (Horn)

Back View of Radiated Test (Horn)
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Attachment 2: EUT Detailed Photographs
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Attachment 2 : EUT Detailed Photographs
(1) EUT Photo

(2) EUT Photo
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(3) EUT Photo

(4) EUT Photo
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(5) EUT Photo

(6) EUT Photo
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(7) EUT Photo

(8) EUT Photo
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(9) EUT Photo

(10) EUT Photo
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(11) EUT Photo

.
.
.
.
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