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1 Assessment

The following is in compliance with the applicable criteria specified in FCC rules Part 15.247 of
the Code of Federal Regulations and in compliance with Industry Canada rules RSS210.

Company Description Model #

Garmin International Connected Personal 01102291
Navigation Device

This report is reviewed by:
Digitally signed by Heiko

Heiko Strehlow H e I kO g&?}llr?:/Heiko Strehlow,
c=US, o=CETECOM Inc.,
Director Regulatory and e ecomusa.com
. ( g R y Stre h I O D‘atgil 200@90;‘30 16:55.:36
2009-07-29 EMC & Radio Antenna Services ) -07'00
Date Section Name Signature

The test results of this test report relate exclusively to the test item specified in Identification of the Equipment under Test.
The CETECOM Inc. USA does not assume responsibility for any conclusions and generalizations drawn from the test results
with regard to other specimens or samples of the type of the equipment represented by the test item. The test report may only
be reproduced or published in full. Reproduction or publication of extracts from the report requires the prior written approval
of the CETECOM Inc USA.

This report is prepared by: J I S b d
osle sabado

| am the author of

Josie Sabado .
2009-07-29 EMC & Radio (Project Engineer) th IS d ocument

Date Section Name Signature
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2  Administrative Data
2.1 Identification of the Testing Laboratory Issuing the EMC Test Report
Company Name: CETECOM Inc.
Department: EMC
Address: 411 Dixon Landing Road
Milpitas, CA 95035
U.S.A.
Telephone: +1 (408) 586 6200
Fax: +1 (408) 586 6299
Responsible Test Lab Marc Douat
Manager:
Responsible Project Josie Sabado
Leader:
Date of test: 2009-06-23 to 2008-06-25
2.2 Identification of the Client
APPLICANT
ggﬁllgant (Company Garmin International
Street Address 1200 E 151" Street
City/Zip Code Olathe, KS 66062
Country USA
Contact Person Van Ruggles
Telephone 913.440.1321
Fax 913.397.8282
e-mail Van.ruggles@garmin.com

This report shall not

be reproduced except in full without the written approval of: CETECOM, Inc.
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3 Equipment under Test (EUT)

3.1 Specification of the Equipment under Test

Marketing Name: Nuvi 1690

Description: Connected Personal Navigation Device
Model No: 01102291

Antenna Type: Integral

Type(s) of Modulation: GFSK, DQPSK, 8DPSK

grlfgr‘:t’ﬂfny: Band(s) of 2400~2483.5MHz

Numbers of Channels:

79

Equipment Classification:
(CLASS)

OFIXED OVEHICULAR MEMOBILE
OMODULE

Equipment Classification:
(POWER(AC MAINYS))

C0110VAC (GROUND) ® 110/230 VAC (NO GROUND)
[012VDC

3.2 Identification of the Equipment Under Test (EUT)

EUT # TYPE

MODEL

1 EUT

Nuvi 1690

3.3 Identification of Accessory equipment

AE # TYPE MODEL
1 AC Adapter PSAA05A-050
2 Cradle NA

This report shall not be reproduced except in full without the written approval of: CETECOM, Inc.
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4 Subject of Investigation
All testing was performed on the EUT listed in Section 3. The EUT was maximized in the X,Y, Z
positions , all data in this report shows the worst case between horizontal and vertical polarization.

The objective of the measurements done by Cetecom Inc. was to measure the performance of the EUT
as specified by requirements listed in FCC rules Parts 2, 22 and 24 of Title 47 of the Code of Federal
Regulations and Industry Canada rules RSS132 and RSS133.

All measurements were made with the unit in a cradle, plugged into a 110VAC power outlet.

This report shall not be reproduced except in full without the written approval of: CETECOM, Inc.
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5 Measurements (Radiated)

5.1 MAXIMUM PEAK OUTPUT POWER

5.1.1 Test Result:

CETECOM

EIRP: GFSK
TEST CONDITIONS MAXIMUM PEAK OUTPUT POWER (dBm)
Frequency (MHz) 2402 2441 2480
Thom(23)°C Vhom 3.885 6.009 6.412
Measurement uncertainty +0.5dBm

EIRP: n /4 DQPSK

TEST CONDITIONS MAXIMUM PEAK OUTPUT POWER (dBm)
Frequency (MHz) 2402 2441 2480
Thnom(23)°C Vhom 2.085 3.568 4.505
Measurement uncertainty +0.5dBm
EIRP: 8DPSK
TEST CONDITIONS MAXIMUM PEAK OUTPUT POWER (dBm)
Frequency (MHz) 2402 2441 2480
Thom(23)°C Vhom 2.077 3.568 4.505
Measurement uncertainty +0.5dBm

This report shall not be reproduced except in full without the written approval of: CETECOM, Inc.
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5.2 RESTRICTED BAND EDGE COMPLIANCE RADIATED §15.247/15.205

5.2.1 LIMITS

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

NMHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 725-7.705
4.125-4.128 25.5-25467 1300 - 1427 B025-85
417725 -4.17775 37.5-38.25 1435 - 1626.5 90-92
420725 -4.20775 73-74.6 1645.5-1646.5 93-95
6.215-6.218 T48-752 1660 - 1710 10.6-127
626775 -6.26825 108 - 121.94 17188-17222 13.25-134
6531175 -6.31225 123 - 138 2200 - 2300 1447 -14.5
8.291 -8.294 1499 - 150.05 2310-2390 1535-16.2
8.362 - B.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - B.38B675 156.7 - 1569 2650 - 2900 2201-2312
541425 - 541475 162.0125-167.17 3260 - 3267 236-240
12.29-12.293 167.72-1732 3332 -3339 312-318
12.51975-12.52025 240 - 285 33458 - 3358 36.43 -36.5
12.57675-12.57725 322-3354 3600 - 4400 @
1336-13.41

*PEAK LIMIT= 74dBuV/m
*AVG. LIMIT= 54dBuV/m

This report shall not be reproduced except in full without the written approval of: CETECOM, Inc.
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5.2.2 RESULTS: GFSK

(2402MHz) LOWER BAND EDGE PEAK -GFSK MODULATION
EUT: Nuvi 1690

Customer:: Garmin

Test Mode: BT DHS5

ANT Orientation: H

EUT Orientation: V

Test Engineer: Josie

Voltage: AC

Comments:

SWEEP TABLE: "FCC15.247 LBE_PK"

Start  Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.

2.3GHz 24GHz MaxPeak Coupled 1 MHz #326horn AF vert
MaxPeak

Marker: 2.389887776 GHz 49.05 dBpV/m

Level [dBuV/m]
120

110

100
00 i

. i

70 \
60 \
50 (oA A ) j
0 2.31G 2.34G 2.36G 2.38G 2.4G 2.44G

Frequency [Hz]

This report shall not be reproduced except in full without the written approval of: CETECOM, Inc.
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(2402MHz) LOWER BAND EDGE AVERAGE -GFSK MODULATION
EUT: Nuvi 1690

Customer:: Garmin

Test Mode: BT DH5

ANT Orientation: H

EUT Orientation: V

Test Engineer: Josie

Voltage: AC

Comments:

SWEEP TABLE: "FCC15.247 LBE_AVG"

Start  Stop  Detector Meas. IF Transducer
Frequency Frequency Time  Bandw.
23 GHz 24 GHz MaxPeak Coupled 1 MHz #326horn AF vert

Marker: 2.389799599 GHz 37.57 dBuVv/m

Level [dBuV/m]

130
120

100

80

60

40 — — ———

20

-20
-30

2.31G 2.34G 2.36G 2.38G 2.4G 2.42G
Frequency [Hz]

This report shall not be reproduced except in full without the written approval of: CETECOM, Inc.
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(2480MHz) HIGHER BAND EDGE PEAK -GFSK MODULATION

EUT: Nuvi 1690
Customer:: Garmin
Test Mode: BT DHS5
ANT Orientation: H
EUT Orientation: V
Test Engineer: Josie
Voltage: AC
Comments:

SWEEP TABLE: "FCC15.247 HBE_PK"

Start Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.

2.5GHz 2.5GHz MaxPeak Coupled 1 MHz #326horn AF vert
MaxPeak

Marker: 2.48347495 GHz 49.04 dBuV/m

Level [dBuV/m]

120

100

80 / \

60
40 S I /\MIJ\J\/\/V‘\«J\/V\ N g A
0
2.462G 247G 2.475G 2.48G 2.485G 2.49G 2.5G

Frequency [Hz]
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HIGHER BAND EDGE AVERAGE-GFSK MODULATION

EUT: Nuvi 1690
Customer:: Garmin
Test Mode: BT DH5
ANT Orientation: H
EUT Orientation: V
Test Engineer: Josie
Voltage: AC
Comments:

SWEEP TABLE: "FCC15.247 HBE_AVG"

Start  Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.
2.5GHz 2.5GHz MaxPeak Coupled 1 MHz #326horn AF horz
Marker: 2.483450902 GHz 41.62 dBuV/m

Level [dBpV/m]
90

80
60

50

40

30

0
2.462G 247G 2.475G 2.48G 2.485G 2.49G 2.5G
Frequency [Hz]
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5.2.3 RESULTS: /4 DQPSK

(2402MHz) LOWER BAND EDGE PEAK - /4 DQPSK MODULATION
EUT: Nuvi 1690

Customer:: Garmin

Test Mode: BT 2-DH5

ANT Orientation: H

EUT Orientation: V

Test Engineer: Josie

Voltage: AC

Comments:

SWEEP TABLE: "FCC15.247 LBE_PK"

Start  Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.

2.3GHz 24GHz MaxPeak Coupled 1 MHz #326horn AF vert
MaxPeak

Marker: 2.31 GHz 49.94 dBuV/m

Level [dBuV/m]
120

110

100

90

. !

e | \\

60
50 )\WAW[\W Mo an ) 4 A 1 \« AA 4 Ak A
v v W WA TN AW ATV AT v WV
0
231G 2.34G 2.36G 2.38G 2.4G 2.44G

Frequency [Hz]
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(2402MHz) LOWER BAND EDGE AVERAGE -n/4 DQPSK MODULATION
EUT: Nuvi 1690

Customer:: Garmin

Test Mode: BT 2-DHS5

ANT Orientation: H

EUT Orientation: V

Test Engineer: Josie

Voltage: AC

Comments:

SWEEP TABLE: "FCC15.247 LBE_AVG"

Start  Stop Detector Meas. IF Transducer

Frequency Frequency Time Bandw.
23 GHz 24 GHz MaxPeak Coupled 1 MHz #326horn AF vert

Marker: 2.389799599 GHz 37.56 dBuV/m

Level [dBuV/m]

130
120

100

80

60

40 —

20

-20

2.31G 2.34G 2.36G 2.38G 2.4G 2.42G
Frequency [Hz]
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(2480MHz) HIGHER BAND EDGE PEAK -n/4 DQPSK MODULATION

EUT: Nuvi 1690
Customer:: Garmin
Test Mode: BT 2-DH5
ANT Orientation: H

EUT Orientation: V

Test Engineer: Josie
Voltage: AC
Comments:

SWEEP TABLE: "FCC15.247 HBE_PK"

Start Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.

2.5GHz 2.5GHz MaxPeak Coupled 1 MHz #326horn AF vert
MaxPeak

Marker: 2.483703407 GHz 45.73 dBuV/m

Level [dBuV/m]

120

100

60
40 ity ) Wl AT A
0
2.462G 247G 2.475G 2.48G 2.485G 2.49G 2.5G

Frequency [Hz]
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HIGHER BAND EDGE AVERAGE- /4 DQPSK MODULATION

EUT: Nuvi 1690
Customer:: Garmin
Test Mode: BT 2-DH5
ANT Orientation: H

EUT Orientation: V

Test Engineer: Josie
Voltage: AC
Comments:

SWEEP TABLE: "FCC15.247 HBE_AVG"

Start Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.
2.5GHz 2.5GHz MaxPeak Coupled 1 MHz #326horn AF horz
Marker: 2.483450902 GHz 39.2 dBuV/m

Level [dBpV/m]
90

80
70

60 / \
50

o /

30

0
2.462G 247G 2.475G 2.48G 2.485G 2.49G 2.5G
Frequency [Hz]
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5.2.4 RESULTS: 8DPSK
(2402MHz) LOWER BAND EDGE PEAK - 8DPSK MODULATION

EUT: Nuvi 1690
Customer:: Garmin
Test Mode: BT 3-DHS5
ANT Orientation: H

EUT Orientation: V

Test Engineer: Josie
Voltage: AC
Comments:

SWEEP TABLE: "FCC15.247 LBE_PK"

Start  Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.
23 GHz 24 GHz MaxPeak Coupled 1 MHz #326horn AF vert
MaxPeak

Marker: 2.389887776 GHz 48.29 dBuV/m

Level [dBuV/m]
120

110

100

90

80 /\

i
70 \
60 \

L.

50 Y A A | I N \
I A e o A e A IV WA i o B ol A (o WA T

40
2.31G 2.34G 2.36G 2.38G 2.4G 2.44G

Frequency [Hz]
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(2402MHz) LOWER BAND EDGE AVERAGE -8DPSK MODULATION

EUT: Nuvi 1690
Customer:: Garmin
Test Mode: BT 3-DH5
ANT Orientation: H

EUT Orientation: V

Test Engineer: Josie
Voltage: AC
Comments:

SWEEP TABLE: "FCC15.247 LBE_AVG"

Start Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.
23 GHz 24 GHz MaxPeak Coupled 1 MHz #326horn AF vert

CETECOM

Marker: 2.31 GHz 38.89 dBpV/m

Level [dBuV/m]

130

120

100

80

60

40 - —

20

-20

-30
2.31G 2.34G 2.36G 2.38G

Frequency [Hz]

2.4G

2.42G
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RESULTS (2480MHz) HIGHER BAND EDGE PEAK - 8DPSK MODULATION

EUT: Nuvi 1

690

Customer:: Garmin
Test Mode: BT 3-DH5

ANT Orientation: H
EUT Orientation: V

Test Engineer: Josie

Voltage: AC
Comments:

SWEEP TABLE: "FCC15.247 HBE_PK"

Start Stop  Detector Meas. IF Transducer
Frequency Frequency

2.5GHz 2.5GHz

Time  Bandw.
MaxPeak Coupled 1 MHz

#326horn_AF vert

MaxPeak
Marker: 2.48347495 GHz 42.99 dBuV/m
Level [dBuV/m]
120
100
80 //
40 A T ] i AT AN
0
2.462G 247G 2.475G 2.48G 2.485G 2.49G 2.5G
Frequency [Hz]
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HIGHER BAND EDGE AVERAGE-8DPSK MODULATION

EUT: Nuvi 1690
Customer:: Garmin
Test Mode: BT 3-DHS5
ANT Orientation: H

EUT Orientation: V

Test Engineer: Josie
Voltage: AC
Comments:

SWEEP TABLE: "FCC15.247 HBE_AVG"

Start  Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.
2.5GHz 2.5GHz MaxPeak Coupled 1 MHz #326horn AF horz
Marker: 2.483450902 GHz 40.49 dBuVv/m

Level [dBpV/m]
90

80
70

60 \
50

40 J

30

0
2.462G 2.47G 2.475G 2.48G 2.485G 2.49G 2.5G
Frequency [Hz]
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5.3 TRANSMITTER SPURIOUS EMISSIONS RADIATED § 15.247/15.205/15.209

5.3.1 LIMITS

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9 - 410 45-515
'0.495 - 0.505 16.69475 - 16.695325 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 725-T775
4.125-4.128 25.5-2567 1300 - 1427 BO25-85
4.17725-4.17775 37.5-3825 1435 - 1626.5 90-92
420725 -4.20775 73-746 16455 -1646.5 93-95
6.215-6.218 T48-752 1660 - 1710 10.6-12.7
5.26775 - 6.26825 108 - 121.94 1718.8-17222 13.25-134
6.31175-6.31225 123 - 138 22000-2300 14.47 -14.5
8.291-8.29%4 1499 -150.05 2310-2390 15.35-16.2
8.362 - B.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
837625 -8.38675 156.7-156.9 26590 - 2900 2201-2312
841425 - 841475 162.0125-167.17 3260 - 3267 236-240
12.29-12.293 167.72-173.2 3332 -3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43-36.5
12.57675-12.57725 322-3354 3600 - 4400 A
1336-13.41

*PEAK LIMIT= 74dBuV/m
*AVG. LIMIT= 54dBuV/m

NOTE:

1. The radiated emissions were done with different settings, using the relevant pre-amplifiers for the
relevant frequency ranges. This is the reason that the graphs show different noise levels. In the range
between 3 and 25 GHz very short cable connections to the antenna was used to minimize the noise

level.

2. All measurements are done in peak mode using an average limit , unless specified with the plots.

3. All measurements done in GFSK mode and represents the worst case emission.

Results for the radiated measurements below 30MHz according § 15.33

Frequency

Measured values

Remarks

9KHz - 30MHz

No emissions found, caused by the EUT

This is valid for all the tested

channels

This report shall not be reproduced except in full without the written approval of: CETECOM, Inc.
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5.3.2 RESULTS

30MHz - 1GHz
Channel 0, 2402MHz
Test 111

EUT Infermation

Drascription:
EUT Mame: Muvi 1820
Manufactursr: Garmin

Serial Mumber:

Hardwars Rev:

Software Rew:

Comment: AT mew unit

Test

FCC 15 30-1000MHz

L&

Laval in dBp'Vim

j v
] f -
!

a0 200 400 600 800 1000
Freguency in MHz

— FOC 15 i ine —  Piwvarw Rasul 1

3/24/2008 mdouat EMC32VE.10.10 4:48:03

This report shall not be reproduced except in full without the written approval of: CETECOM, Inc.
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30MHz - 1GHz
Channel 39, 2441MHz

Test

EUT Information
Description:
EUT Mams:
Manufacturer:
Serial Mumber:
Hardwars Raw
Software Rewv:
Comment:

Test

MNuvi 1620
Garmin

AT new unit

FCC 15 30-1000MHz

L

=9

Laval in dByu\Vim

()
(=]
="

1 Illn'r"‘"
op L

— FOC 15 Ui ne —

400 400 800
Freguency in MHz

Proevare Foasul 1

1000

5/24/2008 mdouat

EMC32WE.10.10

4:45:05
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30MHz - 1GHz
Channel 78, 2480MHz

Test 171

EUT Information

Dizscription:
EUT Mams: MNuwi 1820
Marnufacturer: Garmin

Serial Mumber:
Hardwars Fev:
Software Rew:
Comment: AT mew unit

Test

FCC 15 30-1000MHz

L

aval in dByim
I~
=]

Il T,
™

0 200 400 800 E00 1000
Freguency in MHz

— FOG 15 L ine —  Fwvww Rasul 1

8/24:2008 mdouwat EMC32VB.10.10 5:00:00
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1-18GHz
Channel 0, 2402MHz

Test

EUT Information

Di=seoription:
EUT Mams: Muwi 1820
Manufacturer: Garmin

Serial Mumber:
Hardwars Rew:
Software Rev:
Comment: AT new unit

Test

Final Result 1

Frequency | Averags | Meas. | Bandwidih | Anfenna | Polarity | Turnfable | Corr. | Margin Limit
{MHz} [dBpvim) | Tims [kHz) nalght position | @5 | @By | (oBwvim)
[msj [cm} [dag)
17955.521042 S52.2| 20.000 A0oo.000 1540 |H 220 25.3 1.8 54.0

feontinuation of tha "Final Result 1" table from column 10 ..}

Frequency | Comment
MHzZ}
17955.521042

FCC 15 1-18GHz

70
ao
Edian L "|
.'-:E\-' ETy) 1 Lr) wl WM
= et !
: Y M
=
H el
= 30 r
5 Eoaif
20
10
1 2 4 5} a 10 12 14 16 8
Frequency in GHz
24 dBuV per mLimtLine Predew Resut 1 ’ Firal Resuit 1
B/24/2008 mdouat EMC32 WVEB.10.10 4:10:27
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1-18GHz

Channel 39, 2441MHz

Test

EUT Information

Description:
EUT Mame:

Muvi 1820

Manufacturer: Garmin
Serial Mumber:

Hardwars R

Software Rew:

Comment:

Test

A mew unit

Final Result 1
Frequency | Awverage | Meas. | Bandwidin | Anfenna | Polarity | Turnfable | Corr. | Margin Limnit
(MHz) [dBwvim) | Tima [kHz) halght posttion | (dB) | (dE} | [dBpVim)
[ma) [em) [dad)

17344 218437

S52.5| 20.000 A000.000 1540 |V 2ET.0 25.5 1.5 S4.0

fecontinuation of tha

“Final Rasult 1" tabls from column 10 )

(MHzZy

Frequancy | Comment

17344 218437

70

FCC 15 1-18GHz

[=1]
[=]

n
[=]

I
[=]

(]
[=]

ﬁhﬁw
2" mmr
L. e
__u..-o.ll""

Level in dBuVim

|1
[=]

[=]

(=}

54 dBuV per mLimiLine

[
E
[=1]

a 10 12 14 16
Frequency in GHz

[55)

Presview Result 1 ’ Firal Resull 1

524/2008 mdouat

EMC32 WE.10.10 4:03:13
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1-18GHz
Channel 78, 2480MHz

Test

EUT Information

Description:
EUT Mams: Muwi 1820
Manufactursr: Garmin
Serial Mumber:
Hardwars Rew:
Saftware Rey:
Comment: A mew unit

Test

Final Result 1

Frequency | Averags | Measz. | Bandwidih | Anfenna | Polarity | Turnfable | Corr. | Mangin Limit
[MHz) [dByvim) | Tima [kHz) nalght posttion | (d8) | (@B} | [dBuvim)

{m=) [} [daq)
17344 515033 524 | 20,000 l0o0.000 1350 | W 232.0 29.5 1.6 340

Frequency | Comment
MHZ)
17344 515033

T

feantinuation of tha “Final Result 17 table from column 10 ..}

FCC 15 1-18GHz

[=1]
[=]

h
[=]

s
=1

-

A

Level in dByuYim

§

|1
=]

(=]

(=]

54 dBuv per mLimiLine

8

12 14

Frequency in GHz

Preview Result 1

#  FraReuti

i

B24/2008 mdouat

EMIC32 VB.10.10

n
n
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18GHz - 25GHz
Channel 0, 2402 MHz

EUT: NUVI 1690
Customer:: GARMIN
Test Mode: BT CHO
ANT Orientation: H
EUT Orientation: V

Test Engineer: SAM
Voltage: AC
Comments:

SWEEP TABLE: "FCC15.247_18-26.5G"'

Start  Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.
18.0 GHz 26.5 GHz MaxPeak Coupled 100 kHz Horn# 3116 18-40G
MaxPeak
Marker: 22.582164329 GHz 42.72 dBpV/m
Level [dBuV/m]
60
50
] ol /\A}» M\ Amj\ A/\/\’l ﬂMA MA \ f /\f\/\ﬂ A /‘/\J\A
40 W\M/ ¥ A LA A = VA L R TA T A& A ¥
30
20
18G 19G 20G 21G 22G 23G 24G 25G 26.5G
Frequency [Hz]
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18GHz - 25GHz
Channel 39, 2441MHz

EUT: NUVI 1690
Customer:: GARMIN
Test Mode: BT CH 39
ANT Orientation: H

EUT Orientation: V

Test Engineer: SAM
Voltage: AC
Comments:

SWEEP TABLE: "FCC15.247_18-26.5G"'

Start  Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.

18.0 GHz 26.5 GHz MaxPeak Coupled 100 kHz Horn# 3116 18-40G
MaxPeak

Marker: 26.448897796 GHz 42.73 dBuV/m

Level [dBuV/m]
60

50

\ nn/\n AMf\V
N A WU

LM AJMMM/VM WJW
i T THN

* WMWWW\M T

30

20
18G 19G 20G 21G 22G 23G 24G 25G 26.5G

Frequency [Hz]
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18GHz - 25GHz
Channel 78, 2480MHz

EUT: NUVI 1690
Customer:: GARMIN
Test Mode: BT CH 78
ANT Orientation: H

EUT Orientation: V

Test Engineer: SAM
Voltage: AC
Comments:

SWEEP TABLE: "FCC15.247_18-26.5G"'

Start  Stop  Detector Meas. IF Transducer

Frequency Frequency Time  Bandw.
18.0 GHz 26.5 GHz MaxPeak Coupled 100 kHz Horn# 3116 18-40G
MaxPeak
Marker: 22.582164329 GHz 43.26 dBpV/m
Level [dBuV/m]

60

50

40 I (\/\/\/‘f\/\ MA |
ot Y o

30

20
18G 19G 20G 21G 22G 23G 24G 25G 26.5G

Frequency [Hz]
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5.4 RECEIVER SPURIOUS RADIATION RSS-Gen(4.10)

54.1 LIMITS
Frequency (MHz) Field strength (uV/m) Measurement distance (m)
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30.0 30 30
30 - 88 100 3
88 -216 150 3
216 - 960 200 3
above 960 500 3
NOTE:

1. The radiated emissions were done with different settings, using the relevant pre-amplifiers for the
relevant frequency ranges. This is the reason that the graphs show different noise levels. In the range
between 3 and 25 GHz very short cable connections to the antenna was used to minimize the noise
level.

2. All measurements are done in peak mode using an average limit, unless specified with the plots.
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5.4.2 Results
30MHz - 1GHz

Test 11

EUT Information

Description:
EUT Mame: MNuvi 1680
Manufacturer: Gamnin
Serial Number:
Hardware Rew:
Software Rewv:
Comment AC; new unit

Test

FCC 15 30-1000MHz

8. 5 8

s
n

£ a0
3 t
9, T Ll
I 2
L. el
i B L
.
W R
20 -
15
10
g
i
k] 200 400 600 800 1000
Frequency in MHz
— FOC 15 LimiL e Poarviw Rasul 1
G24/2008 mdouat EMC32 VB.10.10 4:42:18
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1GHz - 18GHz

Test

CETECOM

EUT Information
Description:

EUT Mame:
Manufacturer:
Serial Number:
Hardware Rev:
Software Rew:
Comment:

Muvi 1880
Gamin

AC: new unit

Test

Final Resuit 1

Bandwidth
{ikHz)

antenna
Teaight
fem)

Frequency | Average

Maas.
{MHz) | (gBuvim) | Time

(s}

Polarity
{a8)

i

17343 4TEISA S52.5| 20.000 1000.000 1540V 1120

235

[continuaiion of the “Final Result 1~ table from colsmn 10 _)

Frequency

| (MHz)
17943 476354

Comment

FCC 15 1-1BGHz

70

W

2

&

8

Level in dBpVim

5

8 10
Frequency in GHz

+

12 14

=4 dBuV per mL L ine — PreviewResu i

18

6242008 mdouat EMC32 VB.10.10

4:31:00
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6 Measurements (Conducted)

6.1 MAXIMUM PEAK OUTPUT POWER § 15.247 (CONDUCTED)

6.1.1 LIMIT SUB CLAUSE § 15.247 (b) (1)

Frequency range RF power output

2400-2483.5 MHz 30dBm
*limit is based upon antenna gain of less than or equal to 6dBi.

6.1.2 RESULTS:

Conducted Peak Power: GFSK

TEST CONDITIONS Conducted Peak Power (dBm)
Frequency (MHz) 2402 2441 2480
Thom(23)°C Vhom 2.7 3.2 3.6
Measurement uncertainty +0.5dBm

Conducted Peak Power: n /4 DQPSK

TEST CONDITIONS Conducted Peak Power (dBm)
Frequency (MHz) 2402 2441 2480
Thnom(23)°C Vhom -1.9 -1.1 -0.3
Measurement uncertainty +0.5dBm

Conducted Peak Power: DPSK

TEST CONDITIONS Conducted Peak Power (dBm)
Frequency (MHz) 2402 2441 2480
Thnom(23)°C Vhom -1.7 -0.9 -0.4
Measurement uncertainty +0.5dBm

NOTE: all conducted power measurements were done with 3SMHz RBW/VBW
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Conducted Peak Power GFSK 2402 MHz

CETECOM

Bluetooth rower . t Connect
Control
dbB Max. Level:  Auto Hopp/ChanJFreg Packet: RaITx single & Al S Al FDHS Uutput
ool - rOff b - rOff -— i Off Power
00 [Current
-10.00 Appli-
-20,00 cation
-30.00
adoo fnal'lfzer
-S0.00 eve
-50.00 Analyzer
-7o.0n Settings
-80.00 Bit S
=100 ] 100 200 300 400
Slave Sig.1
Currentf  0ch)  Average hinirTiLIT AL 100 Eurst Slave Sig.2
rsts =
Fower -+ Marmir. [dBrm
[dBrm] +25 +25 +25 +2.7 Statistic Count .
Leak. [dBm] -616 -61.1 -63.4 -594 Master Sig.
eak [dEm] +28 +28 +27 +29 B f_?'l?g l“’:l
Lrsts out of Tol(Pow.
Packet Timing  [ps] +1.00 + 117 +0.75 +1.75 Disol
0.00 % | -oPAY
& TXFrequencm - Marker
Delta Level [dE] - Ets out of Tol{Tim.)
Channel: (24020 MHz) ; '
Testmode | Hopping RX | TX | Pattern | PacKet | Lengthof | Menus
Type Scheme| Freguency| Freguency Type Type Test Seqgu.
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Conducted Peak Power GFSK 2441 MHz

CETECOM

Bluetooth rower Connect.
Control
dE Max Level.  Auto Hopp/ChanJFreg Packet: RxITx single  F Al 5 Al ! DHS Uutput
+ooc® - I Oif ¥ - I Off 2 — i Off Power
00 [Current
10,00 Appli-
-20.00 cation
-30.00
40,00 fnalrzer
-50.00 i
~60.00 Analyzer
-70.00 Settings
-80.00 Bit S
-10a0 i 100 200 300 400
Current{ 39 ch)  Average hliriir i haximum 100 & _
Foweer 1+ Momin, [dE —
amin. [dBm] +3.0 +3.0 +30 +3.2 Statistic Count .
Leak. [cBrm] -619 -614 -63.9 -593 Master Sig.
ek [dBrm] +32 +32 +32 +3.4 - I - ff-l?g "“’:I
Lrsts out of Tol{Pow.
Packet Timing  [ps] +1.00 + 1.06 + 050 +1.75 Display
B TXFrequencq 0.00 =% Marker
Delta Level [E] - t= out of Tol(Tirm.)
Chanrek 38024410 wHZF R
Testmode | Hopping RX T Pattern | Packet Length of Menus
Type Scheme| Freguency| Freguency Type Type Test Segu.
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Conducted Peak Power GFSK 2480 MHz

CETECOM

Bluetooth rower . t Connect
Control
dbB Max. Level:  Auto Hopp/ChanJFreg Packet: RaITx single & Al S Al FDHS Uutput
ool - rOff D rOff -— i Off Power
00 [Current
-10,00 Appli-
-20,00 cation
-30.00
adoo fnal'lfzer
-S0.00 eve
-50.00 Analyzer
-7o.0n Settings
-80.00 Bit S
=100 ] 100 200 300 400
Slave Sig.1
Current! 78 ch)  Average hinirTiLIT AL 100 Eurst Slave Sig.2
rsts =
Fower -+ Marmir. [dBrm
[cBm] +3.4 +3.4 +3.4 +36 Statistic Count .
Leak. [dBm] -61.3 -618 -63.7 -595 Master Sig.
eak [dEm] +3.7 +3.7 +36 +38 B f_?'l?g l“’:l
Lrsts out of Tol(Pow.
Packet Timing  [ps] +1.25 +1.33 +0.75 +1.75 Disol
0.00 % | -oPAY
& TXFrequencm - Marker
Delta Level [dE] - Ets out of Tol{Tim.)
Channel: TiE ¢ 24800 MHZ) s
Testmode | Hopping RX | TX | Pattern | PacKet | Lengthof | Menus
Type Scheme| Freguency| Freguency Type Type Test Seqgu.
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Conducted Peak Power n / 4 DQPSK 2402 MHz

(gBluetooth rover 4]

ctgl,;'g_QM

Connect.
Control

dbB Max. Level:  Auto Hopp/ChanJFreg Packet: RaITx single & Al S Al ! 2-DHS Uutput
ool - rOff b - rOff -— i Off Power
00 [Current
-10,00 Appli-
-20,00 cation
-30.00
adoo fnal'lfzer
-S0.00 S
-50.00 Analyzer
-7o.0n Settings
-80.00 Bit S
=100 ] 100 200 300 400
Slave Sig.1
Currentf  0ch)  Average hinirTiLIT AL 100 Eurst Slave Sig.2
rsts =
Fower -+ Marmir. [dBrm - - - -
: ] 19 19 19 1.9 Statistic Count .
Leak. [dBm] -58.8 -59.1 -613 -571 Master Sig.
eak [dEm] +0.7 +06 +03 +0.7 B f_?'l?g l“’:l F ——
Lrsts out of Tol (Pow.
Packet Timing  [ps] +0.75 +0.38 -0.25 +1.00 Disol
0.00 % | -oPAY
& TXFrequencm - Marker
Delta Level [E] T Ets out of Tal{Tim.)
Channel: (24020 MHz) ; '
Testmode | Hopping RX | TX | Pattern | PacKet | Lengthof | Menus
Type Scheme| Freguency| Freguency Type Type Test Seqgu.
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Conducted Peak Power n / 4 DQPSK 2441 MHz

CETECOM

Bluetooth rower Connect.
Control
dE Max Level.  Auto Hopp/ChanJFreg Packet: RxITx single  F Al 5 Al ! 2-DHS Uutput
+ooc® - I Oif v - I Off 2 — i Off Power
+000 |C“”EEL
10,00 Appli-
-20.00 cation
-30.00
40,00 fnalrzer
-50.00 i
~60.00 Analyzer
-70.00 Settings
-80.00 Bit S
-10a0 i 100 200 300 400
Current{ 39 ch)  Average hliriir i haximum 100 & _
Power T Marnin, [dE - - - - —
omin. [dBm] 11 11 11 11 Statistic Count _
Leak. [cBrm] -588.7 -59.0 -60.7 -57.7 Master Sig.
ek [dBrm] +12 +13 +1.0 +15 - I - ff-l?g "“’:I
Lrsts out of Tol{Pow.
Packet Timing  [ps] +0.25 +0.45 +0.25 +0.50 Display
B TXFrequencq 0.00 =% Marker
Delta Level [E] - t= out of Tol(Tirm.)
Chanrek 38024410 wHZF R
Testmode | Hopping RX T Pattern | Packet Length of Menus
Type Scheme| Freguency| Freguency Type Type Test Segu.
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Conducted Peak Power n / 4 DQPSK 2480 MHz

(gBluetooth rover 4]

ctgl,;'g_QM

Connect.
Control

dbB Max. Level:  Auto Hopp/ChanJFreg Packet: RaITx single & Al S Al ! 2-DHS Uutput
ool - rOff D rOff -— i Off
Power
[Current
+0.00 .y
-10,00 Appli-
-20.00 cation
-30.00
adoo fnal'lfzer
-S0.00 eve
-50.00 Analyzer
-7o.0n Settings
-80.00 Bit S
=100 ] 100 200 300 400
Slave Sig.1
Current! 78 ch)  Average irirriLi &L 100 Eurst Slave Sig.2
rsts =
Powver +—Marmit. [HBm - - - -
[ ] 0.3 0.3 0.3 0.3 Statistic Count .
Leak. [dBm] -57.7 -58.6 -613 -56.8 Master Sig.
eak [dEm] +22 +20 +17 +22 B f_?'l?g l“’:l F ——
Lrsts out of Tol (Pow.
Packet Timing  [ps] + 050 +0.49 -0.25 +0.75 Display
B TXFrequencq 0.00 % Marker
Delta Level [4B] - Ets out of Tol{Tim.)
Channel: TiE ¢ 24800 MHZ) s
Testmode | Hopping RX | TX | Pattern | PacKet | Lengthof | Menus
Type Scheme| Freguency| Freguency Type Type Test Seqgu.
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Conducted Peak Power SDPSK 2402 MHz

CETECOM

Bluetooth rower . t Connect
Control
Max. Level:  Auto Hopp/ChanJFreg Packet: RaITx single & Al S Al ! 3-DHS Uutput
+1|:|_|;..; (R rOff b - rOff -— i Off Power
00 [Current |
-10,00 Appli-
-20,00 cation
-30.00
adoo fnal'lfzer
-S0.00 eve
-50.00 Analyzer
-7o.0n Settings
-80.00 Bit S
=100 ] 100 200 300 400
Slave Sig.1
Currentf  0ch)  Average hinirTiLIT AL 100 Eurst Slave Sig.2
rsts =
Fower -+ Marmir. [dBrm - - - -
: ] 1.7 17 17 17 Statistic Count .
Leak. [dBm] -579 -58.7 -612 -56.7 Master Sig.
eak [dEm] +0.4 +06 +03 +0.7 B f_?'l?g l“’:l
Lrsts out of Tol(Pow.
Packet Timing  [ps] + 050 +0.61 +0.00 +1.00 Disol
0.00 % | -oPAY
& TXFrequencm - Marker
Delta Level [E] T t= out of Tol(Tim.)
Chanrel {24020 MHz I s
Testmode | Hopping RX | TX | Pattern | PacKet | Lengthof | Menus
Type Scheme| Freguency| Freguency Type Type Test Seqgu.
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Conducted Peak Power SDPSK 2441 MHz

CETECOM

Bluetooth rower Connect.
Control
dE Max Level.  Auto Hopp/ChanJFreg Packet: RxITx single  F Al 5 Al ! 3-DHS Uutput
+ooc® - I Oif ¥ - I Off 2 — i Off Power
00 [Current |
-10.00 .ﬁ,ppli_
-20.00 cation
-30.00
40,00 fnalrzer
-50.00 i
~60.00 Analyzer
-70.00 Settings
-80.00 Bit S
-10a0 i 100 200 300 400
Current{ 39 ch)  Average hliriir i haximum mt—
FE1s
Proyer i, - - - -
Nomi. [dBm] 0.9 09 0.9 0.9 Statistic Count _
Leak. [cBrm] -592 -585 -60.4 -57.3 Master Sig.
ek [dBrm] +186 +1.4 +1.1 +16 - I - ff-l?g "“’:I
Lrsts out of Tol{Pow.
Packet Timing  [ps] +0.75 -0.07 -025 +0.75 Display
B TXFrequencq 0.00 =% Marker
Delta Level [E] - t= out of Tol(Tirm.)
Chanrek 38024410 wHZF R
Testmode | Hopping RX T Pattern | Packet Length of Menus
Type Scheme| Freguency| Freguency Type Type Test Segu.
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Conducted Peak Power SDPSK 2480 MHz

CETECOM

Bluetooth rower . t Connect
Control
Max. Level:  Auto Hopp/ChanJFreg Packet: RaITx single & Al S Al ! 3-DHS Uutput
+1|:|_|;..; (R rOff b - rOff -— i Off Power
00 [Current |
-10.00 Appli-
-20,00 cation
-30.00
adoo fnal'lfzer
-S0.00 eve
-50.00 Analyzer
-7o.0n Settings
-80.00 Bit S
=100 ] 100 200 300 400
Slave Sig.1
Current! 78 ch)  Average hinirTiLIT AL 100 Eurst Slave Sig.2
rsts =
Fower -+ Marmir. [dBrm
[cBm] +0.4 +0.4 +0.4 +0.4 Statistic Count .
Leak. [dBm] -58.1 -58.0 -60.2 -565 Master Sig.
eak [dEm] +28 +26 +24 +29 B f_?'l?g l“’:l
Lrsts out of Tol(Pow.
Packet Timing  [ps] +0.25 +0.44 +0.25 +0.75 Disol
0.00 % | -oPAY
& TXFrequencm - Marker
Delta Level [dE] - Ets out of Tol{Tim.)
Channel: TiE ¢ 24800 MHZ) s
Testmode | Hopping RX | TX | Pattern | PacKet | Lengthof | Menus
Type Scheme| Freguency| Freguency Type Type Test Seqgu.
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6.2 20dB BANDWIDTH

6.2.1 LIMIT SUB CLAUSE § 15.247 (a) (1) (i) (ii) (iii)

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW.

6.2.2 RESULTS:

20dB Bandwidth: GFSK

TEST CONDITIONS 20dB Bandwidth (MHz)
Frequency (MHz) 2402 2441 2480
Thnom(23)°C Vhom 0.951 0.951 0.921

20dB Bandwidth:  / 4 DQPSK

TEST CONDITIONS 20dB Bandwidth (MHz)
Frequency (MHz) 2402 2441 2480
Thom(23)°C Vhom 1.336 1.352 1.351

20dB Bandwidth: 8DPSK

TEST CONDITIONS 20dB Bandwidth (MHz)
Frequency (MHz) 2402 2441 2480
Thom(23)°C Vhom 1.361 1.366 1.367
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20dB Bandwidth GFSK 2402MHz

Bluetooth spectrum t connect
P Control |
dB  Max Level Auto Marrmal R ChanJFreq. 0 240200 MHz Al Channels Band-
+0.0 Té ChanJFreq: 0 F 240200 MHz .
[Maxirnum width
-5.00
-10.00 Appli-
1500 cation
-20.00 1 foa
W Ay Analyzer
-30.00
3500 i . MHZ Analyzer
-030  -0B0  -040 020  +000  +020  +040  +060  +0&0 Settings
I - 2.0 dBm Emission Peak
T TH-fL fiy
| -0.479 MHz  Curr. | 0.951 MHz Cur. | 0.471 mhz
| -0.481 MHz A | 0.954 MHz Av | 0.473 MHz Master Sig.
| -0.452 mMHz Max. | 0.923 MHz Max | 0.471 mhz
Display
I 0 ch B TXFrequenc@ 10 sweeps
Current Channel [ 24020 MHz I Statistic Count
Testmode | Hopping RX | T Pattern | Packet Length of Menus
Type Scheme| Freguency| Freguency Type Tvpe Test Segu.
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20dB Bandwidth GFSK 2441MHz

Connect.
@ Bluetooth Spectrum . t Control
dB  Max Level Auto Marrmal R¥ ChanJtFreq. 39 244100 MHz Al Chanhels Band-
+0.0 TH Char/Freg: 33 244100 MHz .
[Maxirnum width
-5.00
-10.00 Appli-
_15.00 A cation
-20,00 JI'W '.Jh'a_." Analyzer
-30.00
3500 i . MHZ Analyzer
-080  -060  -040  -020  +000  +020  +040  +060  +080 Settings
I - 1.5 dBm Emission Peak
T TH-fL fiy
| -0.481 MHz  Curr. | 0.951 MHz Cur. | 0.471 mhz
| ~0.481 mHz Ava | 0.953 mHz Avg. | 0.472 mnz | MasterSig.
| -0.453 mMHz Max. | 0.923 MHz Max | 0.471 mhz
Display
I 39 ch B TXFrequenc@ 10 sweeps
Current Charinel {24410 MHz ) Statistic Count

Testmode
Type

Pattern | Packet Length of Menus
Type Tvpe Test Segu.

Hopping RX | TX
Scheme| Freguency| Freguency
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20dB Bandwidth GFSK 2480MHz

Connect.
@ Bluetooth Spectrum t Control
dB  Max Level Auto Marrmal R¥ ChanJtFreq. 78 248000 MHz Al Chanhels Band-
+0.0 T ChantFreq:. 78 245000 MHz .
[Maxirnum width
-5.00
-10.00 Appli-
_15.00 }l\ cation
-20,00 J'uw ) U“u' Analyzer
-30.00
35,00 i A MHz Analyzer
-0.80 -0.60 -0.40 -0.20 +000  +020 +040  +0E0 +0.30 Settings
I - 1.0 dBm Emission Peak
T TH-fL fiy
| -0.449 mHz  Curr. | 0.8921 MHz Cur. | 0.472 mhz
| ~0.481 mHz Ava | 0.953 mHz Avg. | 0.472 mnz | MasterSig.
| -0.452 mMHz Max. | 0.922 MHz Max | 0.470 mHz
Display
I 78 ch B TXFrequenc@ 10 sweeps
Current Channel [ 24800 MHz I Statistic Count

Testmode
Type

Pattern | Packet Length of Menus
Type Tvpe Test Segu.

Hopping RX | TX
Scheme| Freguency| Freguency

This report shall not be reproduced except in full without the written approval of: CETECOM, Inc.




Test Report #: EMC_ GARMI 009 09001 15.247 revl

Date of Report : 2009-07-29 Page 49 of 71 CE TECOM h
e

20dB Bandwidth n / 4 DQPSK 2402MHz

Bluetooth spectrum . ponnect
P Control
dB  Max Level Auto Marmal ¥ ChanJFreq. 0 240200 MHz Al Channels | Band-
+0.0 Ta ChanJFreg. 0 240200 MHz .
[Macitmcim width
T F5.00
-10.00 Appli-
1500 cation
-20.00
i & Analyzer
~25.00 Level
-30.00
_sE00 MHz Analyzer
-030  -0B0  -040 020  +000  +020  +040  +060  +080 Settings
I - 6.3 dBm Emission Peak
fL fy-fL fH
| - 0666 MHz Cur. | 1.336 MHz Curr. | 0.670 MHz
| - 0.666 MHz Avg. | 1337 Mz Avg. | 0.671 mhz | Master Sig.
| - 0645 MHz  Max. | 1.299 MHz Max. | 0.654 mHz
Display
I 0 ch B TXFregquenc@m 10 Siwesps
Current Channel { 24020 MHz ) Statistic Count
Testmode | Hopping R ™ Pattern | Packet Length of Menus
Type Scheme| Freguency| Freguency Type Tyvpe Test Segu.
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20dB Bandwidth n / 4 DQPSK 2441MHz

Bluetooth Spectrum connect
Control
dB  Max Level Auto Marrmal R¥ ChanJtFreq. 39 244100 MHz Al Chanhels | Band-
+0.0 T ChantFreg: 39 244100 MHz .
[Maxirnum width
TE00
-10.00 Appli-
_15.00 cation
-2000 uh[ Analyzer
-30.00
3500 MHZ Analyzer
-0.80 -0.60 -0.40 -0.20 +000  +020 +040  +0E0 +0.30 Settings
I - 5.0 dBm Emission Peak
T TH-fL fiy
| -0681 mMHz  Curr. | 1.352 MHz Cur. | 0.671 mhz
| -0680 MHz A | 1.351 MHz  Ava | 0.671 MHz Master Sig.
| -0.630 MHz Max. | 1283 MHz Max. | 0.654 mHz
Display
I 39 ch B TXFrequenc@ 10 sweeps
Current Charinel {24410 MHz ) Statistic Count

Testmode
Type

Pattern | Packet Length of Menus
Type Tvpe Test Segu.

Hopping RX | TX
Scheme| Freguency| Freguency

This report shall not be reproduced except in full without the written approval of: CETECOM, Inc.




Test Report #: EMC_ GARMI 009 09001 15.247 revl

Date of Report : 2009-07-29 Page 51 of 71 CE TECOM h
e

20dB Bandwidth n / 4 DQPSK 2480MHz

Bluetooth Spectrum connect
Control
dB  Max Level Auto Marmal F® ChanJtFreq. 78 248000 MHz Al Channels Band-
+0.0 TX ChanJFreq. 75 248000 MHz .
[Pzt width
T-5.00
-10.00 Appli-
1500 cation
-20.00 i 1
i & Analyzer
-25.00 Level
-30.00
_a500 MHz Analyzer
-0.50 -0E0 -0.40 -0.20 +0.00 +0.20 +0.40 +0.60 +0.30 Settings
I -5.2 4Bm Emission Peak
fL fy-fL fH
| - 0680 MHz Curr. | 1.351 MHz  Curr. | 0.671 MHz
| -0.680 MHz Avo. | 1351 MHz  Avg. | 0.671 mHz | Master Sig.
| - 0649 MHz Max. | 1.304 MHz Max | 0.655 MHz
Display
I 78 ch B TXFrequencm 10 swesps
Current Channel { 24800 MHz) Statistic Count
Testmode | Hopping RX | T | Pattern Packet Length of Menus
Tvpe Scheme Freguency Freguency Type Type Test Sequ.
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20dB Bandwidth 8PSK 2402MHz

Bluetooth Spectrum connect
Control
dB  Max Level Auto Marmal ¥ ChanJFreq. 0 240200 MHz Al Channels Band-
+0.0 Ta ChanJFreg. 0 240200 MHz .
[Pzt width
T F5.00
-10.00 Appli-
1500 cation
-20.00
Analyzer
-25.00 Level
-30.00
_a500 MHz Analyzer
-080  -0B0  -040  -020  +000 4020 +040 4060 +030 Settings
I - 6.1 dBm Emission Peak
fL fy-fL fH
| -0673 MHz Curr. | 1.361 MHz Curr. | 0.688 MH:z
| -0.674 MHz Avo. | 1359 MHz Avg. | 0.686 mHz | Master Sig.
| -0638 MHz Max. | 1.256 MHz Max | 0.618 MHz
Display
I 0 ch B TXFrequencE 10 Sweeps
Current Channel [ 24020 MHz ) Statistic Count
Testmode | Hopping RX | T | Pattern Packet Length of Menus
Tvpe Scheme Freguency Freguency Type Type Test Sequ.
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20dB Bandwidth 8PSK 2441MHz

Bluetooth Spectrum connect
Control
dB  Max Level Auto Marmal F® ChanJtFreq. 39 244100 MHz Al Channels Band-
+0.0 T ChanJFreq. 39 244100 MHz .
[Pzt width
T-5.00
-10.00 Appli-
1500 cation
-20.00
Analyzer
-25.00 Level
-30.00
_a500 MHz Analyzer
-0.50 -0E0 -0.40 -0.20 +0.00 +0.20 +0.40 +0.60 +0.30 Settings
I -5.3 4Bm Emission Peak
fL fy-fL fH
| -0678 MHz Curr. | 1.366 MHz Cur. | 0.688 MH:z
| -0.674 MHz Avo. | 1360 MHz Avg. | 0.686 mHz | Master Sig.
| -0639 MHz Max. | 1.258 MHz Max | 0.619 MHz
Display
I 39 ch B TXFrequencm 10 swesps
Current Channel [ 24410 MHz) Statistic Count
Testmode | Hopping RX | T | Pattern Packet Length of Menus
Tvpe Scheme Freguency Freguency Type Type Test Sequ.
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20dB Bandwidth 8PSK 2480MHz

Bluetooth Spectrum connect
Control
dB  Max Level Auto Marmal F® ChanJtFreq. 78 248000 MHz Al Channels Band-
+0.0 TX ChanJFreq. 75 248000 MHz .
[Pzt width
T-5.00
-10.00 Appli-
1500 cation
-20.00
Analyzer
-25.00 Level
-30.00
_a500 MHz Analyzer
-0.50 -0E0 -0.40 -0.20 +0.00 +0.20 +0.40 +0.60 +0.30 Settings
I -5.1 4Bm Emission Peak
fL fy-fL fH
| -0678 MHz Curr. | 1.367 MHz Cur. | 0.689 MH:z
| -0.674 MHz Avo. | 1360 MHz Avg. | 0.685 mHz | Master Sig.
| -0.641 MHz  Max. | 1.261 MHz  Max | 0.619 MHz
Display
I 78 ch B TXFrequencm 10 swesps
Current Channel { 24800 MHz) Statistic Count
Testmode | Hopping RX | T | Pattern Packet Length of Menus
Tvpe Scheme Freguency Freguency Type Type Test Sequ.

This report shall not be reproduced except in full without the written approval of: CETECOM, Inc.




Test Report #: EMC_ GARMI 009 09001 15.247 revl ™
Date of Report : 2009-07-29 Page 55 of 71 CE rchM

6.3 CARRIER FREQUENCY SEPARATION

6.3.1 LIMIT SUB CLAUSE § 15.247 (a) (1) (i) (i) (iii)

SEPARATION

>25 KHz or > 2/3 * 20 dB BANDWIDTH

6.3.2 RESULTS: 1.002 MHz

& RBMW 20 kHz  RF Att 20 dB
Ref Lvl VBW 50 kHz

14 dBm SWT 12.5 ms Unit dBm
14
10 16.2 B Offse¢t vl 2l 88 dRm =
1 1 2.43800B01 GHz
M REIRES ol.0o2 dB
0 T O0700R0T TRz
o MU ATA.
20 n L - L. ||
30— —- haN —
40
-50
60
-70
-80
-86
Center 2.4395 GHz 200 kHz~/ Span 2 MHz
Date: 02.JuL.20089 11:55:32
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6.4 NUMBER OF HOPPING CHANNELS

6.4.1 LIMIT SUB CLAUSE § 15.247 (a) (1) (iii)

NUMBER OF CHANNELS

> 15

6.4.2 RESULTS: 79

Plot 1
RBW 300 kHz RF Att 20 dB

Ref Lvl VBW 300 kHz

16.2 dBm SHT 5 ms Unit dBm
16.2

16.2 gB Offset Y1 [[T1] -9|. 73 dBm

10 o AT AP 00 GHZ

-10

-20

-30

40

-50

-B60

-70

-80
-83.8

Start 2.4 GHz 2.5 MHz/ Stop 2.425 BHz

Date: 01.JUL.2008 16:28:24
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Plot 2

RBW 300 kHz RF Att 20 dB

Ref Lvl VBW 300 kHz

16.2 dBm SWT 5 ms Unit dBm
16.2

16l.2 gB Offset Yo [T1] 5. 83 dBm

10 o ZA95 303 GRZ

V1 1[T1] -7.19 dBm

0 2.424500000 GHz

P

1 v

v

-10
-20
-30
~40
50
-60
-70
-80
-83.8

Start 2.423 GHz 2.7 MHz/ Stop 2.45 GHz

Date: 01.JUL.2008 16:39:13
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Plot 3

RBW 300 kHz RF Att 20 dB

Ref Lvl VBW 300 kHz

16.2 dBm SWT 5 ms Unit dBm
16.2

16.2 gB Offls¢t Yo [T1] 9. 68 dBRm

10 o 2595030 T GRZ

V1 1[T1] -7.75 dBm

0 [ 2.44850802 GHz

] r

\v4 A

~10 Y
-20
-30
~40
-50
-60
-70
-80
-83.8

Start 2.445 GHz 2.5 MHz/ Stop 2.47 GHz

Date: 01.JUL.2008 16:44:23
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Plot 4

RBW 300 kHz RF Att 20 dB
Ref Lvl VBW 300 kHz

16.2 dBm SWT 5 ms Unit dBm
16.2

16.2 gB Offse¢t Y [[T1] -9[. 42 dBm
10

Z . 4B3a83U5 bHZ

-10

-20

-30

-40

-50

-60

-70

-80
-83.8

Start 2.465 GHz 1.85 MHz/ Stop 2.4835 GHz

Date: 01.JUL.2008 17:06:12
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6.5 TIME OF OCCUPANCY (DWELL TIME)

6.5.1 LIMIT SUB CLAUSE § 15.247 (a) (1) (i) (i) (iii)

FREQUENCY RANGE AVERAGE TIME OF
OCCUPANCY PER
31.6 SECONDS (LIMIT)
2400-2483.5 0.4 SECONDS

6.5.2 RESULTS: .309 seconds

Tnom(23)°C Vnom

For Bluetooth devices:

The dwell time of 0.4 s within a 31.6 second period in data mode is independent from the packet
type (packet length). The calculation for a 31.6 second period is a follows:

Dwell time = time slot length * hop rate / number of hopping channels *31.6 s

Example for a DH1 packet (with a maximum length of one time slot)
Dwell time = 625 ps * 1600 1/s /79 * 31.6 s = 0.4 s (in a 31.6 s period)

For multi-slot packet the hopping is reduced according to the length of the packet.
Example for a DHS packet (with a maximum length of five time slots)
Dwell time =5 * 625 ps * 1600 * 1/5 *1/s /79 * 31.6 s = 0.4 s (in a 31.6 s period)

This is the same for all BT devices and therefore all BT devices satisfy FCC requirement on time
of occupancy (dwell time).
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6.6 CONDUCTED SPURIOUS EMISSION

6.6.1 LIMIT SUB CLAUSE § 15.247 (d)

FREQUENCY RANGE limit

30M-25GHz -20dBc¢

6.6.2 RESULTS: Tnom(23)°C Vnom
All tests conducted in GFSK mode and represents worst case emission.

Verdict: PASS
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Conducted Spurious Emission 2402MHz

RBW 100 kHz RF Att 20 dB
Ref Lvl VB 300 kHz

16.2 dBm SHT 6.4 s Unit dBm
16.2

1>

16.2 gB Offs¢t Y1 l0T1] 2. 31 dBm

10 o 38 TBEE 77 GFZ

-10

-20

-30

-40

-a0

-B60

-70

-80
-83.8

Center 12.315 GHz 2.497¢ GHz/ Span 24.87 BHz

Date: 02.JuL.2008 11:11:27
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Conducted Spurious Emission 2441 MHz

RBW 100 kHz RF Att 20 dB
Ref Lvl VBW 300 kHz
16.2 dBm SHT 6.4 s Unit dBm
16.2

16.2 gB Offse¢t Y1 l0T1] -23.38 dBm
10 2. 43132380 bHZ

-10

-20 '

-30

40

-50

-60

-70

-80
-83.8

Center 12.515 GHz 2.497 GHz/ Span 24.87 BHz

Date: 02.JUL.2008 11:43:05
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Conducted Spurious Emission 2480MHz

RBW 100 kHz RF Att 20 dB
Ref Lvl VBW 300 kHz
16.2 dBm SHT 6.4 s Unit dBm
16.2

1>
—

16.2 @B Offse¢ Y1 [[T1] 3. 46 dBm
10 Z. 48195393 GHz

.

-10

-20

-30

-40

-a0

-B60

-70

-80
-83.8

Center 12.515 BGHz 2.487 GHz/ Span 24.97 GHz

Date: 02.JuUL.2008 11:44:09
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6.7 AC POWER LINE CONDUCTED EMISSIONS § 15.107/207

6.7.1 LIMITS
Technical specification: 15.107 / 15.207 (Revised as of August 20, 2002)

Limit
Frequency of Emission (MHz) Conducted Limit (dBpV)
Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with logarithm of the frequency
ANALYZER SETTINGS: RBW = 10KHz VBW = 10KHz
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6.7.2 Test Results:

Line 171

EUT Information

Description:
EUT Mams: Muvi 1820
Manufacturer: Garmin

Serial Murnber:
Hardwars Rev:
Software Rew:
Comment: A mew unit

Line

CISPR 22 Mains Conducted - L

Lawal in dBph

150k 300400600k BODEIM N 2M 2R IMEM EMTOM 20n 30
Frequency in Hz

N SEI2 Velags on Maiss OF Limitling EM 55022 Voltage on Mairs AV Li=tline

FPegviow Hasul Prewiry Fasul 2

2472000 smoon EMC32VE.10.10

[
[
[==]
(o)
[5e)

CETECOM
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Mewtral

CETECOM

EUT Information

Description:
EUT Mame: Muvi 1820
Manufacturer: Garmin

Serial Mumber:
Hardwars Raw:
Software Rew:

Comment:

AC; new unit

Neutral

Lewval in dBpy

CIZPR 22 Mans Conducied - M

MW ohmge on kan i

—y
on

10

5 SO SO SRR USRS R

0 R
16Dk 300%400E00k  BODKIM IM 3 4M SMEM  MTOM 20M  20M
Freguency in Hz

EM BE0TD Velags on Masa OF LinilLing

Froavimw Fasul ?

EM S502T Vialtags o Miar AV Lisiline

Piecare Foesul 2

B724/2008

SIMOon EMC32WE.10.10
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CETECOM

7 TEST EQUIPMENT AND ANCILLARIES USED FOR TESTS

No | Instrument/Ancillar Type Manufacturer Serial No. Cal Due | Interval
y
01 | Spectrum Analyzer ESIB 40 Rohde & 100107 May 2010 1 year
Schwarz
02 | Spectrum Analyzer FSEM 30 Rohde & 100017 May 2010 1 year
Schwarz
03 | Signal Generator SMY02 Rohde & 836878/011 | May 2010 1 year
Schwarz
04 | Power-Meter NRVD Rohde & 0857.8008.02 | May 2010 1 year
Schwarz
05 | Biconilog Antenna 3141 EMCO 0005-1186 June 2010 1 year
06 | Horn Antenna (1- SAS- AH Systems 325 June 2010 1 year
18GHz) 200/571
07 | Horn Antenna (18- 3160-09 EMCO 1240 June 2010 1 year
26.5GHz)
08 | Power Splitter 11667B Hewlett Packard | 645348 n/a n/a
09 | Climatic Chamber VT4004 Voltsch G1115 May 2010 1 year
10 | High Pass Filter SHC2700 Trilithic Inc. 9926013 n/a n/a
11 | High Pass Filter 4HC1600 Trilithic Inc. 9922307 n/a n/a
12 | Pre-Amplifier JS4- Miteq 00616 May 2010 1 year
00102600
3 Power Sensor URV5-72 Rohde & DE30807 May 2010 1 year
Schwarz
14 | Digital Radio Comm. CMD-55 Rohde & 247958/008 May 2010 1 year
Tester Schwarz
15 | Universal Radio CMU 200 Rohde & 832221/06 May 2010 1 year
Comm. Tester Schwarz
16 1 1 1sn ESH3-zs | Rohde & 836679/003 | May 2010 | 1 year
Schwarz
17 | Loop Antenna 6512 EMCO 00049838 July 2010 2 years
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8 BLOCK DIAGRAMS

Conducted Testing

y [ CMU 200
EUT
A POWER
ATTENUATOR e '
|
|
ESIB 40 NRVD
SPECTRUM POWER
ANALYZER METER
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Measurement Antenna

Radiated Testing
ANECHOIC CHAMBER
R St eI 1
! ] !
! EUT Antenna |
| |
i i
! Y P !
| R e e, .. . |
| — |
| : : | |
! : : !
! p : !
| . ..' Turn Table |
i .'. o I
! AT .t i
! !
! !
! !
! !
! !
! !
! !
! !
! !

Spectrum Analyzer
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9 REPORT HISTORY

2009-07-03 Original Report
2009-07-29 Occupied Bandwidth updated. Added receiver radiated spurious, transmitter

radiated spurious 18-25GHz.
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