Applicant :
Address :
Product Name :

Model Name :

Remark

Brand Name :
FCCID:
Report No. :

Date of Issue :

Issued by :
Address :

Tel :

Fax :

Report No.: MTE/DYY/S160613001

Nnast

Compliance Laboratory

TEST REPORT

For
MiIiTAC International Corp.

Building B,No0.209, Sec.1, Nan Gang Rd., Nan Gang
Dist., Taipei 11568, Taiwan, R.O0.C

GPS Device

RoadMate 6630T-LM, RoadMate 6620-LM,
RoadMate 6615-LM, N544

Only difference in the model name.
N/A

P4Q-N544

MTE/DYY/S160613001

Jun 23, 2016

Most Technology Service Co., Ltd.

No.5, 2nd Langshan Road, North District, Hi-tech Industrial
Park, Nanshan, Shenzhen, Guangdong, China

86-755-8602 6850

86-755-2601 3350

The report consists 57 pages in total. It may be duplicated completely for legal use with the approval of the
applicant. It should not be reproduced except in full, without the written approval of our laboratory. The client
should not use it to claim product endorsement by MOST. The test results in the report only apply to the tested
sample. The test report shall be invalid without all the signatures of testing engineers, reviewer and approver.

Page 1 of 57



Report No.: MTE/DYY/S160613001

TABLE OF CONTENTS

1. VERIFICATION OF CONFORMITY ..cituteiteieinieeceteceecenrecensecrecessacsecessessssessacsssassacanses 4
2. GENERAL INFORMATION .....cceieiiiiieieirrerecetererecessesesesessssesesassssssssnssssasasassssasssnssssasases 5
2 N o o Yo ¥ Tox fl [ 0] o T 4= 4 oY o VUSSR 5
2 A O L o1 T=Tot {1 SRR 5
2.3 Test Standards anNd RESUILS......cuiii i e e e e e e e e e e a e e e e e e s sesansraaeeeeeesesnnnnneenes 6
2.4 Environmental CoONAItIONS. ... .ueeiiii i e e e e e e e e et e e e e e e s e ntteeeeeaessenansseneeeeeesesnnsnrennes 6
3. TEST METHODOLOGY ....cccceitetterenrecerenrecenressocessossssassossssassssssssssssasssssssassssassassssassassssans 7
B ATEST FACILITY coiiiiee ettt et e ettt e e ettt e e e e e tae e e e eeateee e e ataeeeeasssaaeeeassaeeeaasssaeasassasesanssaaeeeansseaesansss sensaeeeanns 7
3.2 GENERAL TEST PROCEDURES .......cutiiieiiiie e eeieee e ettt e ettt e e ee e e e e eate e e e eeataeeeeennaeeeeessaeesenssaeeesensaeeesannsaeans 7
4. SETUP OF EQUIPMENT UNDER TEST ...ctuieiiiteieitecenrectereerecencesrecessessscassocsssassscsssnssssanss 8
4.1 SETUP CONFIGURATION OF EUT .eeeiiiiiiiiciiiieeie e ecctreree e e e e eeetrreeeeeeesesasseeeeeeessesnsssaesessssessssssenesessennnns 8
4.2 SUPPORT EQUIPIMENT ..eetieeieiicitttteee e e eeeetrtee e e e e eeseirreeeeeeeeseeansaaeeaeeeesannnsssseeesessesanssssseesessesssssssseeeeesaennnes 8
4.3 TEST EQUIPIMIENT LIST eeeiieiieiiiiititee e e e eeceirree et e e eeseerreeeeeeeeesetntaeeeeeeeesennsssaeeesessesssssssseesessensnsrsneeeeessnnnnes 9
5.47 CFR Part 15 C REQUIFEMENTS .evvuuuiieiieeieieiiiiiieee e e e e eeeettt i reseeeeeeeeesesanaaeeeaeeesesetsnnnnaeeaeeesssssssnnnnseaseesennns 10
B.LRF EXPOSURE ... .coeeiiecttie ettt e ettt e e ettt e e e et e e e et e e e s aeaeeeeaaataeeesaasaeeessseeeeeansseeeesnssseeessssene nrneaennns 10
5.1.1 APPlICable STANUArd ......ccccviiieeiee e e e et e e e e e e bbb be e e e e e e e s anrrareaeeeseeane 10
5.1.2 MEaSUremMENt RESUIL......ccc.uuieieiiiee e e e e e e e e s e e e e e ntae e e eenaseeeesnnsaeeeennnes 10
5.2 ANTENNA REQUIREMENT ....cutiiieiiiee ettt e ettt e e tte e e e e ite e e s et e e e e e satae e e eeasaeeeeanssaaeesnnseeeesannsneeeanseeessnnnees 11
5.2.1 APPlIcable STaNUArd .......cccuviiiiiie et e e et e e e e s e bbb e e e e e e e e s aarbareaeeesseane 11
I A V-1 [V Y d [ o I O o =T o T TSRS 11
5.2.3 RESUIL: COMPIANCE. ciiiiieeieeeee ettt e e e e s e et e e e e e e e sttt e e e e e e eesensstaneeeeeeesannssaneeesessnnnnes 11
5.3 AC Power Line Conducted EMISSION.........uuiiiieiiiiiciiiiiieee e e e ccciiree e e e e e e eeattee e e e e e e sesneraaeeesessesnnsnneneeesesenans 12
TS 00 I (=T LU 1= 0101 o PP 12
5.3.2 Block Diagram Of TEST SETUP ..eveeiiiiieiiieee e e e e e e s e e e et e e e e s e e sesneraeeeeaeeeennnns 12
oI TG T 1Ty o o o Tol =T 11| TR 12
TG T B =T YT P 12
SR N o To [ =Y o <To I =10 0 1Y Lo o ST 15
D A REQUITEIMENT ...ttt sttt sttt sttt ettt ettt ettt e e et e e be e et e e e eeeeeaaee seeeeeeas 15
R o A 1 A 0o o) = { U = [ o I TSR PPP 15
R 3. B 1T o o Yol Lo [F | PSR 16
R B T o YT | | U 17
5.5 Conducted Peak OULPUL POWET ........ciiiiiiiiiiiiiiee ettt ettt e s esitee e st e e s siae e e s ssibae e e ssbaeeesssraeeesnasaeessnsnees 36
o U0 A = To [ U T =] 0 = o | PP PPPP PP PPPPPR 36
5.5.2 BlOCk Diagram Of TESt SETUP .eeeeuviiiiiiiiiie ettt ettt e e s rae e s s bae e e s s abeeesenabeaeesnanees 36
T T B [T o e Yol =T [0 T TP 36
R T B 1T YT P 36
5.6 6dB EMIiSSION BANAWIAN ......uuviiieeiiiiiieeeee ettt e ee et e e e e e e e e e nraeeee e e e s s ansraaeeeseseennnns 37
o T80 A 1T A 3 (=T U 1= o 1= o | S RPP 37
5.6.2 BloCk Diagram Of TEST SETUP .vvveeeiiiiiiiieieee ettt e e e e e eetrree e e e e e e e e abbeeeeeseesennnrnaeeeeeeeennns 37
R B [T o e Yol =T [0 T IR 37
R B 1T A YT U PP 37
5.7 POWER SPECTRAL DENSITY ..ettiiiiitiieeeeitte e ettt e e etee e e e tte e e s e ave e e e s saaae e e sensaeeeeenasaeeeesseseesannsaeeeannsaneesannens 43
5.7.1 APPlICable STANUArd ... ... e e e e s e e e e e e bbb ae e e e e e e e s arrrareeeeeseeane 43
5.7.2 BlOCk DIiagram Of TEST SEBTUD .vvvvviiiiiiiiiiiiiiie ettt eecetree e e e e e ebbr e e e e e eeseaataeeeeeeessesnsraneeesessnnnnns 43
5.7.3 TESE PrOCEAUIE ... ettt ettt e e e e e e st e e e e e e e e s aatteeeeeeeesanseteeeeeeeessansstanneeeeessnnnaenns 43
T A 11 A YT U] USRS 43
5.8 Band Edge and Conducted SpUrious EMISSIONS ....cceeeeeeeeeiieieiiiiiiiiieieiataaasasassssssssssssssssssrsrsrsrssarereses 49

Page 2 of 57



Report No.: MTE/DYY/S160613001

o 700 B [T U= [0 =T 0 1= o PP 49
5.8.2 TEST PrOCEAUIE ..ottt ettt e e s st e e e s bt e e e sttt e e s sabbeeeesasteeessastaeesaas senns 49
5.8.3 TEST RESUIL ..ttt ettt e s e e e st e e e st e e e saabteessabeeeesaabbeeeesanseeeesase sanraeeennns 49
5.9 Restricted FreqUENCY BandS.... ..ottt e et e e e e e e e e tre e e e e s e e s nntaeeeeeseesennsnaneeeeeesennns 53
5.9.0 TeSt RO GQUITEMENT ...ttt ettt ettt sttt et ettt eeeeeeeeeeeeeeeeeeeeeeeeeeee s 53
SR A [ A 0o o) = {U = { [ o PSPPI 53
oI R T 1= A o oYl =T [ PSP PPPRRRUPPPPPRR 53
5.0.4 TEST RESUIL ..ottt ettt et e e e st e e st e e e s b be e e e saabaeeessteeeesaabaeeesansseeeessse santaeesnnns 53

Page 3 of 57



1. VERIFICATION OF CONFORMITY

Equipment Under Test:

GPS Device

Brand Name:

N/A

Model Number:

RoadMate 6630T-LM, RoadMate 6620-LM, RoadMate 6615-LM

FCC ID: P4Q-N544

Applicant: MIiTAC International Corp.
Building B,N0.209, Sec.1, Nan Gang Rd., Nan Gang Dist., Taipei
11568, Taiwan, R.O.C

Manufacturer: SHEN ZHEN APICAL TECHNOLOGY CO., LTD

9/F,B Building, Tinghua Unis Infoport, Langshan RD, North district,
Hi-tech Industrial Park, Nanshan, Shenzhen

Technical Standards:

47 CFR Part 15 Subpart C

File Number: MTE/DYY/S160613001
Date of test: Jun 03, 2016 — Jun 23, 2016
Deviation: None

Condition of Test Normal

Sample:

Test Result: PASS

The above equipment was tested by Most Technology Service Co., Ltd. for compliance with the
requirements set forth in FCC rules and the Technical Standards mentioned above. This said
equipment in the configuration described in this report shows the maximum emission levels

emanating from equipment and the level of the immunity endurance of the equipment are within

the compliance requirements.

The test results of this report relate only to the tested sample identified in this report.

Prepared by (+ signature):

Review by (+ signature):

Helen Zhu

Henry Chen un 23, 2016

Approved by (+ signature): ﬁ(m

Yvette Zhou (Manager) May 20, 2016
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2. GENERAL INFORMATION

2.1 Product Information

Product GPS Device
Brand Name N/A
Model Number RoadMate 6630T-LM

Series Model Name:

RoadMate 6620-LM, RoadMate 6615-LM, N544

Series Model Difference
description:

Only difference in the model name.

Power Supply

DC 12V by DC Source
DC 3.7 V by Battery

Frequency Range

802.11b/g/n(20MHz): 2412-2462MHz
802.11n(40MHz): 2422-2452MHz

Modulation Type:

IEEE 802.11b mode: DSSS
IEEE 802.11g mode: OFDM
802.11n Standard-20 MHz Channel mode: OFDM
802.11n Standard-40 MHz Channel mode: OFDM

Channel Number

802.11b/g/n(20MHz): 11
802.11n(40MHz): 7

Antenna Type

Internal PCB Antenna, 0.5 dBi

Temperature Range

-10°C ~ +50°C

NOTE:

1. For a more detailed features description about the EUT, please refer to User’s Manual.

2.2 Objective

The objective of the report is to perform tests according to FCC Part 15 Subpart C for the EUT FCC ID

Certification:

No. Identity

Document Title

1 |47 CFRPart 15

Radio Frequency Devices

2 | KDB 558074

Guidance for Performing Compliance Measurements on
Digital Transmission Systems (DTS) Operating Under §15.247
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2.3 Test Standards and Results

No. Section Test Items Result LEDO]
Test
1 | FCC 15.247 (i) RF EXPOSURE PASS | 2016-06-10
2 | FCC 15.203 Antenna Requirement PASS | 2016-06-10
3 | FCC15.207 (a) AC Power Line Conducted Emission PASS | 2016-06-18
4 | FCC15.209, 15.247(d) Radiated Emission PASS | 2016-06-18
5 | FCC15.247(b)(3) Conducted Peak Output Power PASS | 2016-06-10
6 | FCC15.247(a)(2) 6dB Emission Bandwidth PASS | 2016-06-10
7 | FCC15.247(e) Power Spectral Density PASS | 2016-06-10
8 | FCC15.247(d) pand Bdge and Conducted Spurious PASS | 2016-06-10
9 | FCC15.247(d) Restricted Frequency Bands PASS | 2016-06-18
Note: 1. The test result judgment is decided by the limit of measurement standard

2.4 Environmental Conditions
During the measurement the environmental conditions were within the listed ranges:

2. The information of measurement uncertainty is available upon the customer’s request.

- Temperature: 15-35°C
- Humidity: 30-60 %
- Atmospheric pressure: 86-106 kPa
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3. TEST METHODOLOGY
3. 1TEST FACILITY

Test Site:

Location:

Description:

Site Filing:

Instrument

Tolerance:

Ground Plane:

Most Technology Service Co., Ltd

No.5, Langshan 2nd Rd., North Hi-Tech Industrial park, Nanshan, Shenzhen,
Guangdong, China

There is one 3m semi-anechoic an area test sites and two line conducted labs for final
test. The Open Area Test Sites and the Line Conducted labs are constructed and
calibrated to meet the FCC requirements in documents ANSI C63.10:2013 and CISPR
16 requirements.

The FCC Registration Number is 490827. The IC Registration Number is 7103A-1.
The site description is on file with the Federal Communications

Commission, 7435 Oakland Mills Road, Columbia, MD 21046.

All measuring equipment is in accord with ANSI C63.10:2013 and CISPR 16
requirements that meet industry regulatory agency and accreditation agency
requirement.

Two conductive reference ground planes were used during the Line Conducted
Emission, one in vertical and the other in horizontal. The dimensions of these ground
planes are as below. The vertical ground plane was placed distancing 40 cm to the
rear of the wooden test table on where the EUT and the support equipment were
placed during test. The horizontal ground plane projected 50 cm beyond the footprint
of the EUT system and distanced 80 cm to the wooden test table. For Radiated
Emission Test, one horizontal conductive ground plane extended at least 1m beyond
the periphery of the EUT and the largest measuring antenna, and covered the entire

area between the EUT and the antenna.

3.2 GENERAL TEST PROCEDURES

Radiated Emissions

The EUT is placed on a turn table, which is 1.5 m above ground plane. The turntable shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 3m away from the receiving antenna, which
varied from 1m to 4m to find out the highest emission. And also, each emission was to be maximized by
changing the polarization of receiving antenna both horizontal and vertical. In order to find out the maximum
emissions, exploratory radiated emission measurements were made according to the requirements in Section
6.5 of ANSI C63.10:2013.

Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the requirements in
Section 6.2 of ANSI C63.10:2013,Conducted emissions from the EUT measured in the frequency range
between 0.15 MHz and 30MHz using CISPR Quasi-peak and average detector modes.
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4. SETUP OF EQUIPMENT UNDER TEST

4.1 SETUP CONFIGURATION OF EUT

See test photographs attached in Appendix 1 for the actual connections between EUT and support equipment.

4.2 SUPPORT EQUIPMENT

Device Type |Manufacturer| Model Name

Serial No.

Data Cable

Power Cable

Remark:

All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.
Grounding was established in accordance with the manufacturer’s requirements and conditions for the

intended use.
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4.3 TEST EQUIPMENT LIST

Instrumentation: The following list contains equipment used at Most for testing. The equipment conforms to
the CISPR 16-1 / ANSI C63.2 Specifications for Electromagnetic Interference and Field Strength

Instrumentation from 10 kHz to 1.0 GHz or above.

No. Equipment Manufacturer Model No. S/N Calijt;rtaetion Clarllitt::/tai?n
1 Test Receiver Rohde & Schwarz ESCI 100492 2016/03/10 1 Year
2 L.I.S.N. Rohde & Schwarz ENV216 100093 2016/03/10 1 Year
3 Coaxial Switch Anritsu Corp MP59B 6200283933 2016/03/07 1 Year
4 Terminator Hubersuhner 50Q No.1 2016/03/07 1 Year
5 RF Cable SchwarzBeck N/A No.1 2016/03/07 1 Year
6 Test Receiver Rohde & Schwarz ESPI 101202 2016/03/10 1 Year
7 Bilog Antenna Sunol JB3 A121206 2016/03/14 1 Year
8 Horn Antenna SCHWARZBECK BBHA9120D 756 2016/03/14 1 Year
9 Horn Antenna Penn Engineering 9034 8376 2016/03/14 1 Year
10 Cable Resenberger N/A NO.1 2016/03/07 1 Year
1 Cable SchwarzBeck N/A NO.2 2016/03/07 1 Year
12 Cable SchwarzBeck N/A NO.3 2016/03/07 1 Year
13 DC Power Filter DuoJi DL2x30B N/A 2016/03/07 1 Year
14 | Single Phase Power Duodi FNF 202B30 N/A 2016/03/07 | 1 Year

Line Filter

15 | 3Phase Fowerline DuoJi FNF 402830 N/A 2016/03/07 | 1 Year
16 Test Receiver Rohde & Schwarz ESCI 100492 2016/03/10 1 Year
17 Absorbing Clamp Luthi MDS21 3635 2016/03/12 1 Year
18 Coaxial Switch Anritsu Corp MP59B 6200283933 2016/03/07 1 Year
19 AC Power Source Kikusui AC40MA LM003232 2016/03/10 1 Year
20 Test Analyzer Kikusui KHA1000 LM003720 2016/03/10 1 Year
21 | Hne mpendence Kikusui ey LM002352 | 2016/03110 | 1 Year
22 ESD Tester Kikusui KES4021 LM003537 2016/03/07 1 Year
23 EMCPRO System EM Test UCS-500-M4 V0648102026 2016/03/10 1 Year
24 Signal Generator IFR 2032 203002/100 2016/03/10 1 Year
25 Amplifier A&R 150W1000 301584 2016/03/14 1 Year
26 CDN FCC FCC-801-M2-25 47 2016/03/10 1 Year
27 CDN FCC FCC-801-M3-25 107 2016/03/10 1 Year
28 EM Injection Clamp FCC F-2031-23mm 403 2016/03/10 1 Year
29 RF Cable MIYAZAKI N/A No.1/No.2 2016/03/10 1 Year
30 Corﬂliﬁiigﬁgter ROHDE&SCHWARZ CMU200 0304789 2016/03/10 | 1 Year
31 Te'eci”;gr‘::fa“m European Antennas PSA 75301R/170 0304213 2016/03/10 | 1 Year
32 Te}‘;‘g’?gﬂ;ﬁ:ﬂf“ R&S CMU200 N/A 2016/03/07 | 1 Year
33 8 Loop Antenna ARA PLA-1030/B 1029 2016/01/10 1 Year
34 Power Meter Anritsu ML2495A 1204008 2016/03/10 1 Year
35 Anechoic chamber N/A N/A N/A 2016/07/13 1 Year

NOTE: Equipments listed above have been calibrated and are in the period of validation.
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5. 47 CFR Part 15 C Requirements

5.1 RF EXPOSURE

5.1.1 Applicable Standard

According t0§15.247(i) and §1.1310, systems operating under the provisions of this section shall be operated in
a manner that ensure that the public is not exposed to radio frequency energy level in excess of the
Commission’s guideline.

According to KDB447498 D01 General RF Exposure Guidance v05r02:

The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances <5 mm are
determined by:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] - [Vf(GHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where

f(GHz) is the RF channel transmit frequency in GHz

Power and distance are rounded to the nearest mW and mm before calculation

The result is rounded to one decimal place for comparison

3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below

The test exclusions are applicable only when the minimum test separation distance is < 5 mm and for
transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is <5 mm,
a distance of 5 mm according to 5) in section 4.1 is applied to determine SAR test exclusion.

5.1.2 Measurement Result

The maximum conducted output power= 9.28 dBm (8.4722 mW) at 2462 MHz [(max. power of channel,
mW)/(min. test separation distance, mm)] [Nf(GHz)]

=8.4722 /5*(N2.462) = 2.65857< 3.0

So the stand-alone SAR evaluation is not necessary.
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5.2 ANTENNA REQUIREMENT

5.2.1 Applicable Standard

According to FCC § 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. The use of a permanently attached antenna or
of an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this section. The manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the provisions of §15.211,
§15.213, §15.217, §15.219, or §15.221. Further, this requirement does not apply to intentional radiators that
must be professionally installed, such as perimeter protection systems and some field disturbance sensors, or
to other intentional radiators which, in accordance with §15.31(d), must be measured at the installation site.
However, the installer shall be responsible for ensuring that the proper antenna is employed so that the limits in
this part are not exceeded.

5.2.2 Evaluation Criteria

(a) Antenna must be permanently attached to the unit.

(b) Antenna must use a unique type of connector to attach to the EUT.

Unit must be professionally installed, Installer shall be responsible for verifying that the correct antenna is
employed with the unit.

5.2.3 Result: Compliance.
The EUT has one integral antenna arrangement, which was permanently attached and the antenna gain is 0.5
dBi, fulfill the requirement of this section.
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5.3 AC Power Line Conducted Emission

5.3.1Requirement

A radio apparatus that is designed to be connected to the public utility (AC) power line shall ensure that the
radio frequency voltage, which is conducted back onto the AC power line on any frequency or frequencies
within the and 150 kHz-30 MHz, shall not exceed the limits in the following table:

ST Maximum RF Line Voltage
Q.P.( dBuV) Average( dBuV)
150kHz-500kHz 66-56 56-46
500kHz-5MHz 56 46
5MHz-30MHz 60 50

**Note: 1. the lower limit shall apply at the band edges.

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz

5.3.2 Block Diagram of Test Setup

Receiver

R R R ARRn »
PR RRRaRaaas

5.3.3 Test procedure

1.

The E.U.T and simulators are connected to the main power through a line impedance stabilization network
(L.I.S.N.). This provides a 50o0hm/50uH coupling impedance for the measuring equipment.

Exploratory measurements were made to identify the frequency of the emission that has the highest
amplitude relative to the limit;

The peripheral devices are also connected to the main power through a LISN that provides a 500hm/50uH
coupling impedance with 50o0hm termination. (Please refer 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 C63.10:2013 on conducted measurement.

The bandwidth of test receiver (ESCI) set at 9 KHz.

All data was recorded in the Quasi-peak and average detection mode.

5.3.4 Test Result

Pass

Note: All test modes are performed, only the worst case is recorded in this report.

Please refer the following pages.

Page 12 of 57



EUT: GPS Device MI/N: RoadMate 6630T-LM
Mode: Data Transmission Phase: L
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity |24.4°C/50.8% Test date: | 2016-06-18
80.0 dBu¥
Qp: —
AVEG:
\ |
20
peak
AVE
-40
0.150 05 [MHz) LT 30.000
Reading Comrect Measure-
Mo. Mk.  Freq. Level Factor ment Limit ~ Ower
MHz dBu\v' dB dBu dBuv dB Detector Comment
1 01820 4041 9.61 50.02 65.36 -15.34 QP
2 01620  2B.80 5.61 384 5536 -16.95  AVG
3 01924 2673 9.60 36.33 5393 1760  AVG
4 0.1%40 3745 5.60 47.05 63.86 -16.81 ap
5 * 0.2660 36.78 5.60 46.38 61.24 -1486 QP
6 02780 2531 9.59 3450 50.88 1598  AVG
7 2.2380 8.06 5.60 1766  46.00 -28.34  AVG
8 23540 2266 9.61 3227 500 -23.73 QP
g9 28060  21.08 9.61 30.69 56.00 -25.31 apP
10 2.8660 424 5.61 13.85 4600 -3215  AVG
11 3.3820 241 9.61 1202  46.00 -3398  AVG
12 34020 2047 9.61 30.08 56.00 -25.92 QP

*Maximum data  x:Owverimit  l-over margin
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EUT: GPS Device MI/N: RoadMate 6630T-LM
Mode: Data Transmission Phase: N
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity |24.4°C/50.8% Test date: | 2016-06-18
80.0 dBu¥Y
Qp: —
AVEG:
\ [
20
peak
AVE
-40
0.150 05 [MHz) L] 30.000
Reading Comrect Measure-
Mo. Mk.  Freq. Level Factor ment Limit ~ Ower
MHz dBu\v dB dBu dBuv dB Detector Comment
1 0.1768 37.93 861 47.54 6463 -17.09 QP
2 01780 2758 5.61 3719 B45B 1739  AVG
3 0.2128 2635 560 35.85 5310 1715  AVG
4 0.2220 3TAT 560 46.77 62.74 1597 QP
5 * 0.2820 36.75 555 4634 60.76 -1442 QF
6 02820 2592 9.59 3551 5076 1525 AVG
7 0.4260 31.86 5.55 41.45 57.33 -1588 QP
8 04380 2180 9.55 31.39 4710 1571 AVG
g9 1.2260 15.12 5.60 2472 4600 -21.28  AVG
10 1.3020 2697 560 36.37 56.00 -19.63 QP
11 5.8060 -1.73 9.64 7.91 000 4209 AVG
12 5.9500 1063 964 2027 60.00 -39.73 QP

*Maximum data  x:Owerlimit  l-over margin
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5.4 Radiated Emission

5.4.1Requirement

According to FCC section 15.247(d), In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

According to FCC section 15.209(a), Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength Test Distance Field Strength
(MV/m at 3-meter) (m) (dBuV/m at 3-meter)

0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705-30 30 30

30-88 100 3 40

88-216 150 3 43.5
216-960 200 3 46
Above 960 500 3 54
Note:

1. For Above 1000MHz, the emission limit in this paragraph is based on measurement instrumentation
employing an average detector, measurement using instrumentation with a peak detector function,
corresponding to 20dB above the maximum permitted average limit.

2. For above 1000MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and 74dBuV/m@3m (PK)

In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply
with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

5.4.2 Test Configuration

Test Setup:

1) For radiated emissions from 9kHz to 30MHz

Turntable 3m

\ EUT

Test
0.8m

Receiver

L=

Ground Plane Coaxial Cable /
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2) For radiated emissions from 30MHz t01GHz

s — — B
Keyboard Manitor EUT Am / Spectrum
i
lm

0.8m
[]

? T I ] [ ]
o

Turntahle

i

g

E
o0n -/I
ooo

Reference ground plane

3) For radiated emissions above 1GHz

Aditeria
o~ towrer
3m I"i_- HDm
o arterma
Keyboard - /
¥ Montor EUT ™
iunnil Spectnum
] a analyzer
TV | =
[ |
Turntahle _ 1
1.5tm m \ DEE
T : T - Pre-amp -l 0o
H [

5.4.3 Test Procedure:

1. For frequencies above 1GHz, the frequencies of maximum emission was recorded by manually positioning
the antenna close to the EUT and by moving the antenna over all sides of the EUT while observing a spectral
display.

2. The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter chamber. The
table was rotated 360 degrees to determine the position of the highest radiation.

3. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top of a
variable-height antenna tower.

4. The antenna height is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

5. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the rote table was turned from 0 degrees to 360 degrees to find the
maximum reading.
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6. For frequencies above 1GHz, horn antenna mouth should face to the EUT all the time when rise or fall.
7. Set the spectrum analyzer in the following setting as:

Below 1GHz: PEAK: RBW=100 kHz / VBW=300 kHz / Sweep=AUTO QP: RBW=120 kHz / Sweep=AUTO
Above 1GHz: (a)PEAK: RBW=VBW=1MHz / Sweep=AUTO
(b)AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold Mode.

8. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could be
stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or average method as specified and then
reported in a data sheet.

5.4.4 Test Result
Pass

Remark:

1. During the test, pre-scan the 802.11b, 802.11g, 802.11n(20M), 802.11n(40M) modulation, and found the
802.11b modulation which it is worse case in above 1GHz and the 802.11b Low channel modulation which it is
worse case in below 1GHz.

2. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found the Y-axis which it is worse case.

Please refer the following pages.
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Below 1GHz:

EUT: GPS Device M/N: RoadMate 6630T-LM
Mode: 802.11b-CH1 Polarization: | Vertical
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.9C/ 51.1% Test date: 2016-06-18
70.0 dBu¥Y/m
Limit: —_—
Margin:
60
50 |_
I
40 3 5
X 1 6
20 1
20 W
10
0
-10.0
30.000 40 50 60 70 80 [MHz) 300 400 500 &OD 70O 1000.000
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor  ment Limit ~ Ower Height Degree
MHz dBu\ dB dBu\im dBu\im dB Detector om degree  Comment

1 89 2764 1671 11.40 2711 4360 1634 QP

2 164 9075 1872 17.25 3597 4350 -7AH3 QP

3 * 197.85928 19.83 17.23 a7.06 4350 644 QP

4 243 3772 17.09 1727 34 36 4600 -118B4 QF

5 207 2241 17.97 19.33 3a7.30 4600 870 QP

G 5051329 1233 2290 3523 4600 1077 ar

*Maximum data  x:Ower limit  l-over margin
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EUT: GPS Device M/N: RoadMate 6630T-LM
Mode: 802.11b-CH1 Polarization: | Horizontal
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.9°C/ 51.1% Test date: 2016-06-18
70.0 dBu¥/m
Limit: —_—
Margin:
1]
1] |_
I g
5
40 54
X
30 8
1
20
10
1]
-10.0
30.000 40 50 60 70 B0 [MHz) 300 400 500 GOD 70O 1000000
Reading Correct Measure- Antenna Table
No. Mk Frea.  Lewl Factor  ment Limit ~ Ower Height Degree
MH=z dBu dB dBuim dBu\/m dB Detecior o degree  Comment

1 892764 11.03 11.40 2243 4360 -2107 QP

2 188.4125 12.00 16.62 28.62 4350 -1488 QP

3 263.8190 18.27 1810 36.37 4600 963 QP

4 207 2241 17.88 1933 Yy 4600 -879 QP

5 3517079 20,70 17.89 3859 4600 -T41 QP

6 * 5851329 18.89 2280 41.749 4600 421 QP

*Maximum data

¥Over imit  Lover margin
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EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH6 Polarization: | Vertical

Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.9C/ 51.1% Test date: 2016-06-18

70.0 dBu¥/m
Limit: —
Margin:
60
50 |_
|
40 I
1 & % 5

20
10
1]
-10.0

30.000 40 50 60 70 80 [MHz) 300 400 500 &OD YOO 1000.000

Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Owver Height Degree
MHz dBuv dB dBuVim dBuVim dB Detector cm degree  Comment

1 45 8551 19.54 12.66 3220 4000 -780 QP

2 * B0.0805 2138 11.40 3278 4000 722 QP

3 106.3850 13.83 15.05 2838 4350 -1462 QP

4 152 6641 17.64 16.71 34 .35 4350 915 QP

5 187.7529 14.68 16.62 31.30 4350 1220 QP

6 291.0358 7.81 19.39 2720 4600 -1880 QP

*Maximum data

x:Over limit  l:over margin
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EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH6 Polarization: | Horizontal
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.9C/ 51.1% Test date: 2016-06-18
70.0 dBu¥Y/m
Limit: —_—
Margin:
60
50 |_
I
40
2 4 8

) ; W Sy
20 W
10
1]
-10.0

30.000 40 50 60 70 80 [MHz) 300 400 500 &OD 70O 1000.000

Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Ower Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment

1 *  70.0902 16.67 11.70 2837 4000 -1163 QP

2 130.3789 1417 17.68 31.85 4350 -1165 QP

3 160.3456 11.70 17.30 29.00 4350 -1450 QP

4 267.5454 13.78 18.59 3237 46.00 -1363 QP

5 549.0193 7.16 2247 2963 46.00 -16.37 QP

6 863 0561 556 2700 32 56 4600 -1344 QP

*Maximum data

¥:Over limit  l:over margin
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EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH11 Polarization: | Vertical

Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.9C/ 51.1% Test date: 2016-06-18

f0.0 dBu¥/m

60

50

40

Limit:
Margin:

30

» WWW

|

=r]

[
e

10
1]
-10.0
30.000 40 50 60 70 80 [MHz] 300 400 500 600 70O 1000.000
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor  ment Limit ~ Over Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment
1 * 456947 13.39 12.75 2614 40.00 -1386 QP
2 72 8466 11.63 11.61 2324 4000 -16.76 QP
3 1173602 8.12 1713 2525 4350 -1825 QP
4 165.48686 7.34 17.25 2459 4350 -1891 QP
5 291.0358 531 19.39 2470 46.00 -2130 QP
6 6406109 5.30 2401 2931 46.00 -1669 QP
*Maximum data  x:Over limit  l:over margin
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EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH11 Polarization: | Horizontal
Test by: John Power: DC 3.7V by Battery

Temperature: / Humidity

23.9C/51.1%

Test date: 2016-06-18

0.0 dBu¥/m

60

50

40

Limit:

Margin:

30

2DW

2
(

10
1]
1000
30.000 40 50 60 70 80 [MHz] 300 400 500 GO0 7OO 1000.000
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor  ment Limit ~ Ower Height Degree
MHz dBuv dB dBuVvim dBuvim dB Detector cm degree  Comment
1 72.5915 16.55 11.62 2817 4000 -11.83 QP
2 * 1336187 16.32 17.52 3384 4350 -966 QP
3 199.2855 11.29 17.34 2863 4350 -1487 QP
4 281.9945 15.53 19.40 3493 46.00 -11.07 QP
5 4176409 11.01 19.79 30.80 4600 -1520 QP
6 541.3725 11.98 2224 34 22 4600 -11.78 QP
*Maximum data  x:Overlimit  l:over margin
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Above 1GHz

EUT: GPS Device M/N: RoadMate 6630T-LM
Mode: 802.11b-CH1 Polarization: | Horizontal

Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18

36.9 dBu¥/m

Limit: —_—
AVG:
1
87 X
77 :E
67
LT
47 3
a7 WMNW’V\MW
27
16.9
1000.000 2100.00 3200.00 4300.00 5400.00 6500.00 F600.00 8700.00 9800.00 12000.00 MHz
Reading Correct Measure- Antenna Table
Mo. Mk.  Freq.  Level Factor ~ment  Limit  Over Height Degree
MHz dBuV dB dBu\im dBu\im dB Detecior cm degree  Comment
1 X 2412100 94.01 -8.41 a5.60 7400 1160 peak
2 2412100 84 86 -8.41 T6.45 5400 2245 ANVG
3 4524.000 52.06 -5.91 46.15 7400 -27.85 peak
4 4524 000 40.05 -5.01 14 5400 1986 AVG

*:Maximum data

¥:Over imit  Lover margin
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EUT: GPS Device M/N: RoadMate 6630T-LM
Mode: 802.11b-CH1 Polarization: | Horizontal
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18
96.9 dBu¥/m
Limit: —_—
AVG: —_

87
77
67
57
47 >1
37 SW
27
16.9

12000.000 13300.00 14600.00 15300.00 17200.00 18500.00 19800.00 21100.00 22400.00 25000.00 MHz

Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment  Limit Over Height Degree
MHz dBuv dB dBuim dBu\im dB Detecior cm degree  Comment

1 17005.00 3042 5.90 46.32 7400 -27.68 peak

2 * 17005.00 30.06 6.90 36.96 400 704 AVG

*Maximum data  xOver limit  l-over margin
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EUT: GPS Device M/N: RoadMate 6630T-LM
Mode: 802.11b-CH1 Polarization: | Vertical
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18
969 dBuwW/m
Limit: —_—
1 AVG:
87 3
77
67
LT
37
27
16.9
1000.000 2100.00 3200.00 4300.00 5400.00 6500.00 F600.00 8700.00 9800.00 12000.00 MHz
Reading Correct Measure- Antenna Table
Mo. Mk. Freq.  Level Factor ment  Limit  Over Height Degree
MHz dBul dB dBu\im dBu\im dB Detecior cm degree  Comment

1 X 2412.000 95 66 -8.41 ar.25 7400 1325 peak

2 * 2412.000 84 67 -8.41 7626 400 2226 AVG

3 4524 000 4876 -5.91 42 85 7400 -3115 peak

4 44824 000 a7.88 -5.91 3207 5400 -2193 AVG

*Maximum data  xOwver limit  lover margin
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EUT: GPS Device M/N: RoadMate 6630T-LM
Mode: 802.11b-CH1 Polarization: | Vertical
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18
969 dBuwW/m
Limit: —
AVG:

a7
77
67
57
47 1
o WWMM
27
169

12000.000133200.00 1460000 15900.00 1720000 1850000 19800.00 2110000  22400.00 25000.00 MHz

Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor  ment Limit ~ Ower Height Degree
MHz dBu\ dB dBu\im dBu\im dB Detector om degree  Comment
1 16875.00 3876 6.51 4527 7400 -2873 peak
2 * 16875.00 30.86 6.51 arar 5400 16863 AVG
*Maximum data  x:Ower limit  l-over margin
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EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH6 Polarization: | Vertical
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18
969 dBu¥Y/m
Limit: —_
AYG: —_
87 1
77
67
LT
47
37
27
16.9
1000.000 2100.00 320000 4300.00 5400.00 6500.00 760000 870000 9800.00 12000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor  ment Limit ~ Over Height Degree
MHz dBuv dB dBuVvim dBuVim dB Detector cm degree  Comment
1 X 2437.000 94 80 -8.37 8643 7400 1243 peak
2 % 2437000 8570 -8.37 7733 5400 2333 AVG
3 4874000 42 30 531 36.99 7400 -37.01 peak
4 4874 000 34 60 -5.31 2929 5400 -2471 AVG

*Maximum data

x:Over limit  l:over margin

Page 28 of 57




EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH6 Polarization: | Vertical
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18
969 dBu¥Y/m
Limit: —_—
AVG: —_
a7
77
67
57
47 y
7
37
27
169
12000.000133200.00 14600.00 15900.00 1720000 18500.00 19800.00 2110000  22400.00 25000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit ~ Owver Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment
1 17037 .50 4516 673 51.89 7400 -2211 peak

2 % 17037.50 36.66 6.73 4339 54.00 -1061 AVG

*Maximum data  x:Over limit  l:over margin
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EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH6 Polarization: | Horizontal
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18
96.3 dBu¥/m
Limit: —
1 AVG:
a7 1
77
67
57
47 ]
7
A

27
169

1000.000 2100.00 320000 4300.00 5400.00 6500.00 7600.00 870000 9800.00 12000.00 MHz

Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor  ment Limit ~ Over Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment

1 X 2437.000 96.30 -8.37 8793 7400 1393 peak

2 * 2437000 8590 -8.37 7753 5400 2353 AVG

3 4874.000 4920 5.3 4389 74.00 -30.11 peak

4 4874.000 38.40 5.3 33.09 5400 -2091 AVG

*Maximum data

¥ Over limit  l.over margin
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EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH6 Polarization: | Horizontal
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18
96.3 dBu¥/m
Limit: —
AVG:

a7
77
67
57
A7 W
7
27
169

12000.00013200.00 14600.00 15900.00 17200.00 1850000 19800.00 2110000 22400.00 25000.00 MHz

Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Owver Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment
1 16810.00 45 57 6.30 5187 7400 -2213 peak
2 * 16810.00 37.82 6.30 44 12 5400 -988 AVG
*Maximum data  x:Overlimit  l:over margin
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EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH11 Polarization: | Vertical

Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18

969 dBu¥/m

Limit: —
1 AVEG:
B? >\
77 F
67
57
47 3

W%

37 y
b
27
16.9
1000.000 2100.00 3200.00 4300.00 5400.00 6500.00 7600.00 8700.00 9800.00 12000.00 MHz
Reading Carrect Measure- Antenna Table
No. Mk. Freg.  Level Factor  ment Limit ~ Over Height Degree
MHz dBuv dB dBuvim dBuv/im dB Detector cm degree  Comment
1 X 2462.000 96.50 -8.33 8817 74.00 1417 peak
2 * 2462.000 8520 -8.33 76.87 54.00 2287 AVG
3 4924.000 50.30 -4.71 45.59 7400 -2841 peak
4 4924.000 37.70 -4.71 32.99 54.00 -21.01 AVG

*Maximum data

x:Over limit  l:over margin
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EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH11 Polarization: | Vertical

Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18

36.9 dBu¥/m

87

77

Limit:
AVG:

67

57

47

7

27

16.9

12000.000133200.00

14600.00 15900.00 17200.00

18500.00 1980000 21100.00 22400.00

25000.00 MHz

Reading Correct Measure-

Antenna Table

No. Mk.  Freq.  Level Factor  ment Limit ~ Over Height Degree
MHz dBuv dB dBuvim dBuVim dB Detector cm degree  Comment
1 16615.00 46.16 5.65 51.81 74.00 -2219 peak
0 37.99 5.65 43 64 5400 -1036 AVG

2 * 16615.00

*Maximum data

¥ Over imit  l:over margin
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EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH11 Polarization: | Horizontal
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18
969 dBu¥/m
Limit: _—
AVG:

a7
77 ¥
67
LT
K W 3
37
27
16.9

1000000 2100.00 3200.00 4300.00 5400.00 6500.00 7600.00 8700.00 9800.00 12000.00 MHz

Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Owver Height Degree
MHz dBuv dB dBuvim dBuVim dB Detector cm degree  Comment

1 X 2462.000 96.50 -8.33 8817 7400 1417 peak

2 * 2462000 85.40 -8.33 77.07 5400 2307 AVG

3 4924 000 4830 471 4359 7400 -3041 peak

4 4924 000 39.50 471 3479 5400 -1921 AVG

*Maximum data  x:QOverlimit  l:over margin
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EUT: GPS Device M/N: ROADMATE 6630T-LM
Mode: 802.11b-CH11 Polarization: | Horizontal

Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity | 23.7°C/ 51.6% Test date: 2016-06-18

969 dBu¥/m

Limit: —
AVG:
87
77
67
LT

37

27

16.9

X
47

2
X

1

12000.00013300.00 14600.00 15900.00 17200.00

18500.00 1980000 21100

00 22400.00

25000.00 MHz

Reading Correct Measure-

Antenna Table

No. Mk. Freq.  Level Factor  ment Limit ~ Over Height Degree

MHz dBuv dB dBuVim dBuvim dB Detector cm degree  Comment
1 17070.00 4543 6.55 5198 7400 -2202 peak
2" 1?0?0_06 34 55 6.55 4110 5400 -1290 AVG

*Maximum data  x:Overlimit l.over margin
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5.5 Conducted Peak Output Power

5.5.1 Requirement

According to FCC section 15.247(b)(3), for systems using digital modulation in the 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz bands: 1 Watt. As an alternative to a peak power measurement, compliance with the
one Watt limit can be based on a measurement of the maximum conducted output power. Maximum Conducted
Output Power is defined as the total transmit power delivered to all antennas and antenna elements averaged
across all symbols in the signaling alphabet when the transmitter is operating at its maximum power control
level. Power must be summed across all antennas and antenna elements. The average must not include any
time intervals during which the transmitter is off or is transmitting at a reduced power level. If multiple modes of
operation are possible (e.g., alternative modulation methods), the maximum conducted output power is the
highest total transmit power occurring in any mode.

5.5.2 Block Diagram of Test Setup

Power Meter

i e
o o
i e

oo E.U.T

Non-Conducted Table

Ground Reference Plane

5.5.3 Test Procedure
1. Remove the antenna from the EUT and then connect a low attention attenuation RF cable
(Cable loss =0.5dB) from the antenna port to the power meter
2. Measurement using an RF peak power meter
3. Report the worse case

5.5.4 Test Result

Test ltem: Peak Output Power Temperature : 20°C
Test Engineer: John Relative Humidity : 55%
Limit
Mode Channel Frt(a'\czl;lezr;cy Igg\?vlfer(();é?:)t Pass/Fail
(mW) (dBm)
Low 2412 8.19 1000 30 Pass
802.11b Middle 2437 8.63 1000 30 Pass
High 2462 9.28 1000 30 Pass
Low 2412 8.84 1000 30 Pass
802.11g Middle 2437 8.39 1000 30 Pass
High 2462 8.81 1000 30 Pass
Low 2412 8.35 1000 30 Pass
802.11n Middle 2437 8.44 1000 30 Pass
(20MHz) :
High 2462 9.16 1000 30 Pass
Low 2422 8.68 1000 30 Pass
802.11n Middle 2437 8.56 1000 30 Pass
(40MHz) i
High 2452 9.02 1000 30 Pass
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5.6 6dB Emission Bandwidth

5.6.1 Test Requirement
Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

5.6.2 Block Diagram of Test Setup

I =

EUT 230

Spectrum Analyzer

5.6.3 Test Procedure
According to KDB 558074 D01 DTS Meas Guidance v03r02 clause8.1 Option 1:

a) Set RBW = 100 kHz.
b) Set the video bandwidth (VBW) = 3xRBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associated with the

two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the

maximum level measured in the fundamental emission.

5.6.4 Test Result
Pass
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Test Item: 6dB Emission Bandwidth Temperature : 23°C
Test Engineer: John Relative Humidity : | 55%
Mode Channel Frequency (MHz) 6dB Bandwidth(MHz) Limit(KHz)
Low 2412 10.110 =500
802.11b Middle 2437 10.111 =500
High 2462 10.107 =500
Low 2412 16.510 =500
802.11g Middle 2437 16.539 =500
High 2462 16.532 =500
Low 2412 17.765 =500
802.11n ™ \pigdle 2437 17.798 =500
(20MHz) -
High 2462 17.788 =500
Low 2422 36.421 =500
802.11n ™ \jigdle 2437 36.445 =500
(40MHz) -
High 2452 36.462 =500
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802.11 b Mode
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802.11 g Mode
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802.11 n(20M) Mode
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802.11 n(40M) Mode
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5.7 POWER SPECTRAL DENSITY

5.7.1 Applicable Standard

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
This power spectral density shall be determined in accordance with the provisions of paragraph (b) of this
section. The same method of determining the conducted output power shall be used to determine the power

spectral density.

5.7.2 Block Diagram of Test Setup

e —

EUT 2

Spectrum Analyzer

5.7.3 Test Procedure

According to KDB 558074 D01 DTS Meas Guidance v03rO1clause10.2:
a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Setthe RBW to: 3kHz < RBW =< 100 kHz.

d) Set the VBW = 3xRBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.

j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

5.7.4 Test Result
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. POWER SPECTRAL . R
Test Item: DENSITY Temperature : 20°C
Test Engineer: John Relative Humidity : | 55%
Mode Channel Frequency PSD (dBm/3kHz) Lt Result
(MHZ) (dBm/3kHz)
Low 2412 -13.37 <8 Pass
802.11b Middle 2437 -14.11 <8 Pass
High 2462 -14.14 <8 Pass
Low 2412 -14.3 <8 Pass
802.11g Middle 2437 -14.31 <8 Pass
High 2462 -14.75 <8 Pass
802.11 Low 2412 -14.06 <8 Pass
1n -
- <
(20MH2) lejdle 2437 13.88 <8 Pass
High 2462 -14.03 <8 Pass
802.11 Low 2422 -16.79 <8 Pass
11n -
- <
(40MHz) le}ldle 2437 17.01 <8 Pass
High 2452 -17.68 <8 Pass

Page 44 of 57



802.11 b Mode
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802.11 g Mode
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802.11 n(20M) Mode
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802.11 n(40M) Mode
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5.8 Band Edge and Conducted Spurious Emissions

5.8.1 Test Requirement

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
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, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general
limits specified in §15.209(a) is not required.

5.8.2 Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal from
an external generator.

2. Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port to a EMI
test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to Low Channel
and High Channel within its operating range, and make sure the instrument is operated in its linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including 100
kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the graph
with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

5.8.3 Test Result
Pass

Remark:

During the Conducted Spurious Emissions test, pre-scan the 802.11b, 802.11g, 802.11n(20/40)modulation,
and found the 802.11b modulation which it is worse case.

Test Item: Band Edge Temperature : 23°C

Test Engineer: John Relative Humidity : | 65%
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Band Edge, Right Side

i R T [ Marker cicllol R T_[ Marker
Whiz 2.3913 GHz Wi 24835 GHz
Ref 20 dBm _Auen 30 8 A58 dBm |t Marker Ref 20 dBm Anen 048 A5S3dBm |t Marker
e . I e iy
o ﬂl\ || Leg | ! 1 —_l
" ! ! | ! | » - !
a8y x_J | Markes Trace a8y [
| J‘gs,. | | H‘ﬂ ato 1 2 3 r\l '“\‘ . Normall
— N
i Readout
(] RS IS Y M- o | Fraquency (] ‘1‘ Deta
407 A |f b -
dbm dim v | Dieta Pair
{| [t WH'\ o R
Stor 231 G Stop 2AIGHE S WZWa o |
Fes BW 100 kHz SVEW 300 kHz  Sweep 1243 ms (401 pls) Marker Table &1 Fe | 'LJ_'AQ““'T' B Ln ol i | Span Pair
i m i 2000 ot a4z,
2 m Frogy 2 AITH G <188 dBm
Marker All Off oft
Mare St 2.452 GHz “Stop 2.5 'l.m;.'E Mare
202 Btes BV 100 kHz EVEW 300 Kz Swwep 4.973 ma 102
802.11 b Mode 802.11 b Mode
e Aghen Al Marker - Agienl Al Marker
Wk 24000 GHz Mk 24835 GH
Rl 20 dBm Aton 30 dB 2869 dBm Rl 20 dBm Aton 30 dB 3962 dBm
Log } .1—4 Log } .1—4
0 | 0 |
I Jf’\\ Normal de/ )ﬁ_..wm‘qr“m.. ﬂ\a Normal
Sos Marker i i i =17 L | o Sea ¥ “\,I o
s | 2400000000GHz & | M T pekapar dien Y I N 1 || IIT  oetapair
-28.69 dBm “H (Traching Ref) W"Vw P (Traching Ref)
::: :: ittt e ,...m.a»wr«:&-"‘-"". | SpanPaif ::: ;‘: "“Mv-f—m«.-.\-. o Span Pair
m Gentar m Gentar
oft oft
St 231 GHe Stop 2432 GHz Mare St 2.452 GHz “Stop 25 Gl Mare
Btes BV 100 kHz SVEW 300 kHz  Swwep 1264 ma 102 Btes BV 100 kHz EVEW 300 Kz Swwep 4.973 ma 102

802.11 g Mode

802.11 g Mode

BT S
Wha1 ZA00D GHz
x'.:‘ 9Bm _Aaen 30 48 21 9B | et Warker
o i |
n
aB
Al Normall
™ Mk ! Ii Defa
:;'.'2' 2.400000000 GHz I ] I ,.‘9' I | | Diela Pair
-27.31dBm A |\ rncina e
7 |
w1 52 T — :
5 g I Span Pair
m Gentar
oft
St 231 GHe Stop 2432 GHz m‘

e BW 100 kHe

BVBW 300 kHe Sweep 1264 ma

802.11 n(20M) Mode

i S—i =
Mis1 24835 GHe
Ref 20 dBm Atten 30 dB -31.67 dBm
Leg | S |
1w
dB/ ) Narmall
—“'wlqu'““" ""’“’1
o U atad 1 Dela
asm | 2.483500000 GH: S (- ceapar
-37.67 dBm g o chms e
5 Py |
S | [t B S an P
A Centar
oft
St 2.452 GHz “Stop 25 Gl m‘
e BW 100 kHe BVBW 300 kHe Sweep 4.973 ma

802.11 n(20M) Mode

R R e
Wk 24000 GHz
Rl 20 dBm Aton 30 dB 3468 dBm
Leg | ! L 4 .1—4
0 |
dBy 1 Normall
[WT e
. =
224 1 ; t t T 1T T 1‘
dBm I ] ) ) I Diefta Pair
||, (Traching Refy
I J-‘M'& || Bt
8 pefrrteae— | Span Pair
¥ Gentar
oft
Start 231 GHe

e BW 100 kHe

802.11 n(40M) Mode

ST NS e
Mis1 24835 GHe
Ref 20 dBm Atten 30 dB 40.2 dBm
Leg 4 .1—4
0 |
dBy Normall
II_M.,.,;. Fparde s ﬁI]Jd\?--rnw‘ww
o5 Dela
226 i
dbim | | | | “ | | Dieta Pair
\L % Mﬂ'mchm Ref
b o P {
M1 52 A i g :
puin | | Span Pair
AN
oft

802.11 n(40M) Mode

Page 50 of 57



Conducted Spurious Emissions

2 Aghent RT!Pk " 2 Aghent RT!M
Mir1 360 MHe SRS M1 2415 GHe ke

1.389 dBm

Ref 10.5 dBm Atten 20 dB -51.25 dBm Ref 10.5 dBm Atten 20 dB
Pesk [ R« L R — L. L Todls* Pesk [ N T - sebzdnaargg
Log ! 1 ! | ! | ! 1 || — Leg 1 | i é.
1w | 1w
oy | Next Peak oy | Normal
Oftst. Oftst.
0.5 | —— 0.5
- ! I — i = - ! . |
E:a . || |{Reet it E:'a . Marker | Deta
dBm I I N I N am | 2415000000GHz [ |= etapair
. | MextPkLen 1.389 dBm o e B
| et o
sl 1 L T el L Ll I mal | e L
A A
Pk-Pk Search of
Start W'I'Hr. T N - - - ﬁlo;lblk Mare Start 1 LEH: T . - - - ﬂ.o;]l.nlk Mare
Fies BW 100 kHe BVBW 300 kHe Sweep 100.5 ms (401 Toi2 ey BW 100 kHe BVBW 300 kHe Sweep 207.2 ma Toi2
e Aghen —_R_T_[peak Seach - Agienl R T_['Peak Search
M1 487 GHe Mo 1405 GHe
Ref 13,5 dBm Atten 20 dB A3 dBm Ref 13,5 dBm Atten 20 dB -51.13 dBem
Rer13:2 don M8 00000 00 Hdwm = Rer13:2 don S L] — L. - T =
Leg ! ! ! ! ! | ! ! —_ Leg -]
1w | 1w
o | Next Peak o | Next Peak
Offst. Offst.
35 | M—— 35 | M——
as i v 4 4 v i i . 1 as i v 4 4 v i i . 1
ol || Next Pk Rignt i || Next Pk Rignt
188 —_ 188 —_—
i Mext Pk Left || NextPklLeft
M1 53 W‘-\fﬁw-j“h—-‘m—v\-._\ S h“"""‘—“""v‘*/""\v-—"““‘-; ki WEPON O ,.r‘&‘“‘“““-"“"q,.- | R R Tl g T a
£ FC T ¥ T T | I T T ] Min Search £ FC 1 I T T . T 1 Min Search
A A
Pk-Pk Search | Pk-Pk Search
Start JLEHZ T . - - - Stop?l'l Il.'iHr. N 0{; Start 10 iiH( T . - - - iop“!ﬁl.iﬂr. m‘
ey BW 100 kHe BVBW 300 kHe Sweep 7252 ms ey BW 100 kHe BVBW 300 kHe Sweep 1,554 » (401

802.11b Mode, Ch1
e Aghen #l Peak Search - Agienl 4! Marker

Ref 10.5 dBm Atten 20 B 5243 dBen Ref 10.5 dBm Atten 20 B 993 dBm
Peak [—— e S - oK1 Toals® Peak [—— e - = SR N sehzd Maargg
Log I I I I I I I I —_ Log I | I =
n | n
ok | Next Peak ok | Normal|
Oftst Oftst
05 — . . e | 05 — . ' |
o T T T — T ; o T T T —
o || Next Pk Rignt o | | Delta
70 = 70 |
dBm I ] ] | | I I ] dBm I ] ] ] | I I I | Dielta Pair
New Pk Left Mﬂ'l‘lﬂm Fel)
A |
M1 52 | M1 52 “_M.\__,J L T -
81 PO et i L O S ! Mir) Search 9 FC =] | | Span Pair
m m Gentar
Pk-Pk Search oft
SwdWMHe  SwplGHe e swtrGhe  swpigm Maore
Bites BW 100 kHe. BVEW 300 Kz Sweep 1005 ms (401 102 Bites BW 100 kHe. BVEW 300 kKHr  Sweep 207.2 ms 102
2 Agher R_T_[peak Search e Aghen —_R_T_['peak Search
Ghiz M1 14,16 GHE
Ref 13.5 dBm Atten 20 B Ref 13.5 dBm Atten 20 B 509 dBm
Rof 155 460 S k. L — AL15dBm =N Rof 155 460 n__ Mwnd8 0 000 0 020 0 S08dBm =N
Log I I I I I I I I —_ Log |
n | n |
o | Next Peak o | Next Peak
Oftst Oftst
34 | — 34 |
2 N S S—E—| — o] a /I SN S— — — ! —
m || mewt P Riont o || mewt P Riont
70 = 70 P AT
dBm | dBm
New Pk Left
) B e R BN et e SN [
A A
Pk-Pk Search
Stai3GHE Stop e St WGHe T SwpzGhr Maore
Bites BW 100 kHe. SVEW 300 KHr  Sweep 71252 ms 102 Bites BW 100 kHe. BVEW 00 KH:  Sweep 1.554 3 (401 102

802.11b Mode, Ch6

Page 51 of 57



Conducted Spurious Emissions
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5.9 Restricted Frequency Bands

5.9.1 Test Requirement

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
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. In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

5.9.2 Test Configuration
Test Setup:

Anteritia
- toarer
Im [ — Hom
o arterma
Keyboard - /
¥ Monitor EUT ™ —
- . analyzer
Dﬂ\\ ”
| II | P
|

Y ]
Turntable 15m lm \ —
T E A - Pre-amp 1_@%5
: ] [ ]

5.9.3 Test Procedure:
1. The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter chamber. The
table was rotated 360 degrees to determine the position of the highest radiation.

2. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top of a
variable-height antenna tower.

3. The antenna height is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees to find the maximum
reading.

5.9.4 Test Result
Pass

Note: All test modes are performed, only the worst case is recorded in this report.

Please refer the following plots.
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EUT: GPS Device M/N: RoadMate 6630T-LM
Mode: 802.11b-CH1 Phase: Vertical
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity |23.7°C/51.6% Test date: | 2016-06-18
106.0 dBu¥/m
Limit: —_—
AVEG:
96
86
76
66
56
46
1
36
26.0
2310.000 2323.00 2336.00 2349.00 2362.00 2375.00 2388.00 2401.00 2414.00 2440.00 WHz
Reading Correct Measure- Antenna Table
Mo. Mk.  Freq.  Level Factor ~ment  Limit  Over Height Degree
MHz dBul dB dBuVim dBu\im dB Dietector om degree  Comment
1 2390.000 A7 .68 -8.43 3025 7400 -3475 peak
2 * 2390000 41.94 -3.43 3351 400 -2049 AVG
*Maximum data  x:Ovwver limit  lover margin
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EUT: GPS Device M/N: RoadMate 6630T-LM
Mode: 802.11b-CH1 Phase: Horizontal
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity |23.7°C/51.6% Test date: | 2016-06-18
106.0 dBu¥/m
Limit: —_—
AVG:
96
86
76
b6
56
46
1
36
26.0
2310.000 2323.00 2336.00 2349.00 2362.00 2375.00 2388.00 2401.00 2414.00 244000 MHz
Reading Correct Measure- Antenna Table
Mo. Mk.  Freq.  Level Factor ~ment  Limit  Over Height Degree
MHz dBul\ dB dBuim dBu\m dB Detector om degree  Comment
1 2390.000 49.03 -3.43 40.60 7400 -3340 peak
2 ¥ 2390.000 4296 -8.43 M A3 5400 1947 AVG
*Maximum data  x:Over limit  -over margin
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EUT: GPS Device M/N: RoadMate 6630T-LM
Mode: 802.11b-CH11 Phase: Vertical
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity |23.7°C/51.6% Test date: | 2016-06-18
111.0 dBu¥/m
Limit: —_—
AVG:
im
L1
81
1
b1
L1
1
41
3.0
2450.000 2455.00 2460.00 2465.00 2470.00 2475.00 248000 2485.00 2490.00 2500.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Fregq.  Level Factor ment  Limit Over Height Degree
MHz dBuv dB dBuvim dBu\im dB Detecior cm degree  Comment
1 2483 500 H2.96 -8.29 44 67 7400 -2033 peak
2 % 2483500 4523 -3.29 36.94 5400 706 AVG
*Maximum data  xOver limit  over margin
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EUT: GPS Device M/N: RoadMate 6630T-LM
Mode: 802.11b-CH1 Phase: Horizontal
Test by: John Power: DC 3.7V by Battery
Temperature: / Humidity |23.7°C/51.6% Test date: | 2016-06-18
111.0 dBu¥/m
Limit: —_—
AVEG:
101
91
" /MW\.\M
|
61
51
1
41
3.0
2450.000 24%5.00 2460.00 2465.00 2470.00 2475.00 2480.00 2485.00 2490.00 2500.00 WHz
Reading Correct Measure- Antenna Table
Mo. Mk.  Freq.  Level Factor ~ment  Limit  Over Height Degree
MHz dBul dB dBuVim dBu\im dB Dietector om degree  Comment
1 2483 500 51.68 -8.25 4330 7400 -3061 peak
2 * 2483500 44 10 -3.29 3581 5400 1819 AVG
*Maximum data  x:Ovwver limit  lover margin

End of Report
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