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1. COMPETENCE AND GUARANTEES

Centro de Tecnologia de las Comunicaciones (CETECOM), SA. is a laboratory with a measurement
facility in compliance with the requirements of Section 2.948 of the FCC rules and has been added to
the list of facilities whose measurements data will be accepted in conjuction with applications for
Certification under Parts 15 or 18 of the Commission's Rules. Registration Number: 905266.

Centro de Tecnologia de las Comunicaciones (CETECOM), S.A. is alaboratory with a measurement
site in compliance with the requirements of RSS 212, Issue 1 (Provisional) and has been added to the
list of filed sites of the Canadian Certification and Engineering Bureau. Reference File Number: 1C
4621.

In order to assure the traceability to other national and international laboratories, CETECOM has a
calibration and maintenance programme for its measuring equipment.

CETECOM guarantees the reliability of the data presented in this report, which is the result of
measurements and tests performed to the item under test on the date and under the conditions stated
on the report and is based on the knowledge and technical facilities available at CETECOM at the
time of execution of the test.

CETECOM is liable to the client for the maintenance by its personnel of the confidentiality of all
information related to the item under test and the results of the test.

2. GENERAL CONDITIONS
1. Thisreport only refersto the item that has undergone the test.

2. This report does not constitute or imply by its own an approval of the product by the
Certification Bodies or competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without
written approval of CETECOM.

4. This test report cannot be used partially or in full for publicity and/or promotional
purposes without previous written approval of CETECOM and the Accreditation Bodies.

3. CHARACTERISTICSOF THE TEST

3.1 TEST REQUESTED

Measurements for frequency hopping spread spectrum equipment (Bluetooth) operating in the 2400
MHz -2483.5 MHz band and using, according to FCC Part 15.247.

3.2 REQUIREMENTSAND METHOD

Thetest has been carried out according to FCC parts 15.33, 15.35, 15.109, 15.205, 15.209, 15.247 and
the document DA 00-705:"Filing and Measurement Guidelines for Frequency Hopping Spread
Spectrum Systems”.

The testing was performed according to the procedure in ANSI C63.4. Radiated testing was
performed in Cetecom's semi-anechoic chamber. This site has been fully described in a report
submitted to the FCC and was accepted in aletter dated July 25, 2002.
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The instrumentation used to perform the testing is listed below:
1 Semianechoic Absorber Lined Chamber IR 11. BS.
2. Control Chamber IR 12.BC.
3. Spectrum Analyzer HP 8566 B.
4. RF Preselector HP 85685A.
5. Quasi-peak adaptor HP 85650A.
6. RF linear amplifier HP 8447.F
7. Antennamast EM 1072 NMT.
8. Rotating table EM 1084-4. ON.
0. Mast controller EM 1053-22.
10. Rotating table controller EM 1064-4023.
11. Process controller HP 98581C.
12. Harddisk HP 9153.
13. Peripheral unit HP 9153 C.
14. M easurement software HP 85879A.
15. 3 dB attenuator HP 8491A.
16. Bilog antenna CHASE CBL6111.
17. Bilog antenna CHASE CBL6111.
18. Antennatripod EMCO 11968C.
19. Double-ridge Guide Horn antenna 1-18 GHz HP 11966E.
20. Double-ridge Guide Horn antenna 18-40 GHz Agilent 119665J.
21. Switch Unit with RF pre-amplifiers R& S TS8930SU.
22. RF pre-amplifier Miteq JS4-12002600-30-5A.
23. EMI Test Receiver R& S ESIB26.
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4. IDENTIFICATION DATA SUPPLIED BY THE APPLICANT
I dentification data in this section has been supplied by the client.
4.1 APPLICANT
Name or Company: Logitech INC
VAT. -—--
Address: 6505 kaiser Drive City: Fremont (California)
Postal code: 94555 Country: USA
Telephone: +1 510 7958500 Fax: +1 510 7928901
4.2 REPRESENTATIVE
Name: Bharat Shah
4.3 TEST SAMPLESSUPPLIER
Name or Company: Logitech Europe, SA.
VAT. -—-
Address: ZI Moulin du Choc City: Romanel Sur Morges
Postal code: 1122 Country: Switzerland
Telephone: +41 (0)21 863 50 67 Fax: +41 (0)21 863 53 33
Samples undergoing test have been selected by: the client.
4.4 |IDENTIFICATION OF ITEM/ITEMSTESTED
Product: Bluetooth ultra-flat keyboard
Trade mark: Logitech Model: Y-Rz42
Manufacturer: SUZHOU LOGITECH ELECTRONIC Co., LTD
Country of manufacture: P.R.C.
Manufacture site: No. 168, Bin He Rd, Standard Plant, 215011 SUZHOU City
Description: Cordless keyboard for PCs and using Bluetooth technology
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5. USAGE OF SAMPLES, PERIOD OF TESTING AND ENVIRONMENTAL
CONDITIONS

5.1 USAGE OF SAMPLES
Sample M/01 isformed by the following elements:

Control No. Description Model Serial No. Date of reception
20183/18 Bluetooth ultra-flat Y-RZ42 LZA34802340 08/06/04
keyboard
Sample M/02 isformed by the following elements:
Control No. Description Model Serial No. Date of reception
20183/19 Bluetooth ultra-flat Y-RzZ42 LZA34802334 08/06/04

keyboard with connector

1. Sample M/01 has undergone following test(s).

Radiated measurements indicated in annex A.

2. Sample M/02 has undergone following test(s).

Conducted measurements indicated in annex A.

5.2 PERIOD OF TESTING
The performed test started on 2004-06-10 and finished on 2004-06-15.
The tests as detailed in this report have been performed at CETECOM.

5.3 ENVIROMENTAL CONDITIONS

In the control chamber the following limits were not exceeded during the test:

Temperature Min.=24°C
Max. = 25°C
Relative humidity Min. =63 %
Max. = 64 %
Shielding effectiveness >100dB
Electric insulation > 10 kKW
Reference resistance to earth <05W
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In the semianechoic chamber (21 meters x 11 meters x 8 meters) the following limits were no

exceeded during the test.

Temperature Min.=26°C
Max. = 26 °C

Relative humidity Min. =58 %
Max. = 58 %

Air pressure Min. = 1012 mbar
Max. = 1015 mbar

Shielding effectiveness >100dB

Electric insulation > 10 kKW

Reference resistance to earth <05W

Normal site attenuation (NSA)

<+4 dB at 10 m distance between item
under test and receiver antenna, (30
MHz to 1000 MHZz)

Field homogenousity

More than 75% of illuminated surface
is between 0 and 6 dB (26 MHz to 1000
MH2).

In the chamber for conducted measurements the following limits were no exceeded during the test:

Temperature Min.=25°C
Max. = 26 °C
Relative humidity Min. =58 %
Max. =59 %
Air pressure Min. = 1012 mbar
Max. = 1015 mbar
Shielding effectiveness >100dB
Electric insulation > 10 kKW
Reference resistance to earth <05W
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6. TEST RESULTS

Abbreviations used in the VERDICT column of the following tables are:
P Pass
F Fail
NA  not applicable

NM not measured

FCC PART 15 PARAGRAPH

VERDICT

NA| P | F [NM

15.247 Subclause (@) (1). 20 dB Bandwidth and Carrier frequency separation

=}

15.247 Subclause (@) (1) (iii). Number of hopping channels

15.247 Subclause () (1) (iii). Time of occupancy (Dwell Time)

15.247 Subclause (b). Maximum peak output power and antenna gain

15.247 Subclause (c). Band-edge of conducted emissions (Transmitter)

15.247 Subclause (c). Emission limitations conducted (Transmitter)

15.247 Subclause (c). Emission limitations radiated (Transmitter)

U|(TV|O|(T|T0|T

15.207. Conducted limits

NA

15.109. Receiver spurious radiation

7. REMARKSAND COMMENTS

None.

8. SUMMARY

Based on the results of the performed test, stated in annex A the item under test is IN

COMPLIANCE with the specifications listed in section 3.1 “TEST REQUESTED”.

NOTE: The results presented in this Test Report apply only to the particular item under test declared
in section 4.4 “IDENTIFICATION OF ITEM/ITEMS TESTED” of this document, as presented for
test on the date(s) declared in section 5, “USAGE OF SAMPLES, PERIOD OF TESTING AND

ENVIRONMENTAL CONDITIONS".
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TEST CONDITIONS

Power supply (V):

Vhominal =6 Vdc
Type of power supply = DC Voltage from batteries
Type of antenna = Integral antenna

Maximum Declared Gain for antenna= -4 dBi

Operating Temperature Range (°C):
Th= -15t0+55

TEST FREQUENCIES:

L owest channel: 2402 MHz
Middle channel: 2441 MHz
Highest channel: 2480 MHz

The test set-up was made in accordance to the general provisions of ANSI C63.4.

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is directly connected to the
spectrum analyser via the antenna connector (sma type) provided with the test sample. No
coaxia low-loss connecting cable was necessary for such connection so no cable attenuation

correction was made.
RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna
is situated at a distance of 3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000
MHz Bilog antenna) and at a distance of 1m for the frequency range 1 GHz-25 GHz (1

GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn antenna).

For radiated emissions in the range 1 GHz-25 GHz that is performed at a distance closer
than the specified distance, an inverse proportionality factor of 20 dB per decade is used to

normalize the measured data for determining compliance.

The equipment under test was set up on a non-conductive (wooden) platform one meter
above the ground plane and the situation and orientation was varied to find the maximum
radiated emission. It was aso rotated 360° and the antenna height was varied from 1 to 4

meters to find the maximum radiated emission.

M easurements were made in both horizontal and vertical planes of polarization.
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Section 15.247 Subclause (a) (1). 20 dB Bandwidth and Carrier frequency separation

SPECIFICATION

Frequency hopping system shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

RESULTS

20 dB Bandwidth (see next 3 plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 829.66 829.66 829.66
M easurement uncertainty (kHz) +11
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20dB BANDWIDTH.
Lowest Channel: 2402 MHz.
Delta 1 [T1] RBW 10 kHz RF At t 30 dB
@Ref Lvl 0.36 dB VBW 10 kHz
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20 dB BANDWIDTH.
Middle Channel; 2441 MHz.
Delta 1 [T1] RBW 10 kHz RF Att 30 dB
@Ref Lvl 0.03 dB VBW 10 kHz
5 dBm 829. 65931864 kHz SWIr 50 ns Uni t dBnr
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20 dB BANDWIDTH.
Highest Channel: 2480 MHz.
Delta 1 [T1] RBW 10 kHz RF Att 30 dB
@Ref Lvl -0.31 dB VBW 10 kHz
5 dBm 829. 65931864 kHz SWr 50 ns Uni t dBmr
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Carrier frequency separation (see next plot).
Delta 1 [T1] RBW 30 kHz RF Att 30 dB
Ref Lvl 0.12 dB VBW 100 kHz
10 dBm 997. 99599198 kHz SWr 8.5 ns Uni t dBmr
10, ‘
/\ I I\
-10 l\ll‘v‘ A il \\
A/J | K W\'\n o M
o) Y A
-30
- 40
-50
- 60
-70
-80
-90
Start 2.4395 GHz 300 kHz/ St op 2. 4425 GHz
Dat e: 15. JUN. 2004 10: 37: 39

The hopping channel carrier frequencies are separated by a minimum of the 20 dB
bandwidth of the hopping channel.

Verdict: PASS
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Section 15.247 Subclause (a) (1) (iii). Number of hopping channels

SPECIFICATION

Frequency hopping system in the 2400-2483.5 MHz band shall use at least 15 non-
overlapping channels.

RESULTS

The number of hopping channelsis 79 (see next two plots).

Mar ker 2 [ T1] RBW 500 kHz RF Att 40 dB
Ref Lvl 2.72 dBm VBW 500 kHz
30 dBm 2.44013828 GHz SWI 5 ms Uni t dBrr

30

20 —_—
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v — ¢ v L W
L

-20
A
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-50

- 60

-70

Start 2.398 GHz 4.3 MHz/ Stop 2.441 Gz

Dat e: 15. JUN. 2004 10: 40: 22

Number of hopping frequencies: 39
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Mar ker 1 [ T1] RBW
Ref Lvl 2.82 dBm VBW

30 dBm 2.44014629 GHz SWr
30

500 kHz

500 kHz

5 nms

RF Att 40 dB

Uni t dBrr
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Dat e: 15. JUN. 2004 10: 42: 46

Number of hopping frequencies: 40

Total number of hopping frequencies. 79

Stop 2.483 GHz

Verdict: PASS
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Section 15.247 Subclause (a) (1) (iii). Time of occupancy (Dwell Time)

SPECIFICATION

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400
ms) within a period of 0.4 seconds multiplied by the number of hopping channels
employed = 0.4 x 79= 31.6 seconds.

RESULTS
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH1.

The system makes worst case 1600 hops per second or 1 time slot has alength of 625us with 79
channels. A DH1 Packet need 1 time slot for transmitting and 1 time slot for receiving. Then
the system makes worst case 1600/2 = 800 hops per second with 79 channels. So you have each
channel 800/79 = 10.13 times per second and so for a period of 0.4 x 79 = 31.6 seconds you
have 10.13 x 31.6 = 320.11 times of appearance..

Each Tx-time per appearance is 448.9 s (see next plot).

So we have 320.11 x 448.9 ps = 143.70 ms per 31.6 seconds.

Delta 1 [T1] RBW 1 MHz RF Att 40 dB
Ref Lvl -6.12 dB VBW 1 MHz
10 dBm 448. 897796 Ns SWr 4 s Uni t dBmr
10
0

-10

-20

-30

-40

-50

- 60

-70

-80

-90

Center 2.441 GHz 400 Ns/

Dat e: 15. JUN. 2004 10: 45: 43

Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

A DH3 Packet need 3 time dots for transmitting and 1 time slot for receiving. Then the system
makes worst case 1600/4 = 400 hops per second with 79 channels. So you have each channel
400/79 = 5.1 times per second and so for a period of 0.4 x 79 = 31.6 seconds you have 5.1 x
31.6 = 161.16 times of appearance .

Each Tx-time per appearanceis 1.70 ms (see next plot).

So we have 161.16 x 1.70 ms = 273.97 ms per 31.6 seconds.

10

Delta 1 [T1] RBW 1 MHz RF Att 40 dB
Ref Lvl -2.87 dB VBW 1 MHz
10 dBm 1. 697395 ns SWr 7 s Uni t dBmr
i 1

-10

-20

-30

-40

-50

- 60

-70

-80

-90

Center 2.441 CGHz 700 ys/
Dat e: 15. JUN. 2004 10:47: 11
Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TY PE DH5.

A DH5 Packet need 5 time dots for transmitting and 1 time slot for receiving. Then the system
makes worst case 1600/6 = 266.67 hops per second with 79 channels. So you have each channel
266.67/79 = 3.37 times per second and so for aperiod of 0.4 x 79 = 31.6 seconds you have 3.37
x 31.6 = 106.49 times of appearance.

Each Tx-time per appearanceis 2.96 ms (see next plot).

So we have 106.49 x 2.96 ms = 315.21 ms per 31.6 seconds.

Delta 1 [T1] RBW 1 MHz RF Att 40 dB
Ref Lvl -7.94 dB VBW 1 MHz
10 dBm 2.965932 ns SWr 10 s Uni t dBmr
10
0

-10

-20

-30

-40

-50

- 60

-70

-80

-90

Center 2.441 CGHz 1 ns/

Dat e: 15. JUN. 2004 10:48: 25

Verdict: PASS
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Section 15.247 Subclause (b). Maximum peak output power and antenna gain

SPECIFICATION

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least
75 hopping channels: 1 watt (30 dBm).

RESULTS

MAXIMUM PEAK OUTPUT POWER (CONDUCTED). See next plots.

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 3.48 3.02 1.57
M easurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is -4 dBi, therefore the maximum
theoretical peak radiated power (EIRP) in the three measurement channels for this device

is—0.52 dBm or 0.89 mW.

The actual peak radiated power (EIRP) was measured for the lowest, middle and highest

frequency (see next plots):

MAXIMUM PEAK OUTPUT POWER (RADIATED).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Instrument reading (dBm) -31.66 -32.46 -33.99
Correction Factor (dB) 34.96 35.10 35.24
Maximum EIRP peak power (dBm) 3.30 2.64 1.25
M easurement uncertainty (dB) 4.0

The antennaisintegra type.
Declared peak gain: -4 dBi

The maximum directional gain of the antenna is less than 6 dBi and therefore the
maximum output power is not required to be reduced from the stated values.

Verdict: PASS
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PEAK OUTPUT POWER (CONDUCTED).
Lowest Channel: 2402 MHz.

3.48 dBm VBW 3 Mz
10 dBm 2.40209018 GHz SWr 5 s Uni t dBmr

Mar ker 1 [T1] RBW 3 MHz RF Att 30 dB
Ref Lvl

10

] BN
] N
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- 60

-70

-80
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Center 2.402 GHz 1 MHz/ Span 10 MHz

Dat e: 15. JUN. 2004 10:50: 32
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PEAK OUTPUT POWER (CONDUCTED).
Middle Channel; 2441 MHz.

3.02 dBm VBW 3 Mz
10 dBm 2.44103006 GHz SWr 5 s Uni t dBmr
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Dat e: 15. JUN. 2004 10:51:56
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PEAK OUTPUT POWER (CONDUCTED).
Highest Channel: 2480 MHz.
Marker 1 [T1] RBW 3 Mz RF Att 30 dB
@ Ref Lvl 1.57 dBm VBW 3 Mz
10 dBm 2.48001002 GHz SWI 5 ns Uni t dBr
10,
0 —'—'_N_’_‘_\ﬁ
-10 /'/
-20 /
-30
- 40
-50
- 60
-70
-80
-90
Center 2.48 GHz 1 MHz/ Span 10 Mz
Dat e: 15. JUN. 2004 10: 53: 15
Report No: Page: 17 of 45
20183RET.101
Annex A
Date: 2004-08-06 AGY-734620-0000.A0

FET45_00.DOC




PEAK OUTPUT POWER (RADIATED).
Lowest Channel: 2402 MHz.

Mar ker 1 [T1] RBW 3 Mz RF Att 10 dB
Ref Lvl -31. 66 dBm VBW 3 Mz

-25 dBm 2.40223046 Gz SwWr 5 ns Uni t dBrr
- 25

-30

— T
|
- 40 /’V//f

7 I

- 60

-70

-80

-90

- 100

-110

-120

- 125

Center 2.402 GHz 1 MHz/ Span 10 MHz

Dat e: 11. JUN. 2004 12:15:32
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PEAK OUTPUT POWER (RADIATED).
Middle Channel; 2441 MHz.

Mar ker 1 [T1] RBW 3 Mz RF Att 10 dB
Ref Lvl -32.46 dBm VBW 3 Mz

-25 dBm 2.44072946 Gz SwWr 5 ns Uni t dBrr
- 25

-30

f’f R

7 S

-40

- 60

-70

-80

-90

- 100

-110

-120

- 125

Center 2.441 GHz 1 MHz/ Span 10 MHz

Dat e: 11. JUN. 2004 12:20:14
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PEAK OUTPUT POWER (RADIATED).
Highest Channel: 2480 MHz.

Mar ker 1 [ T1] RBW 3 Mz RF Att 10 dB
Ref Lvl -33.99 dBm VBW 3 Mz

-25 dBm 2.48013026 Gz SwWr 5 ns Uni t dBrr
- 25

-30

//E_N_MM

-40

- 60

-70

-80

-90

- 100

-110

-120

- 125

Center 2.48 GHz 1 MHz/ Span 10 MHz

Dat e: 11. JUN. 2004 12:24:53
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Section 15.247 Subclause (c). Band-edge of conducted emissions (Transmitter)

SPECIFICATION

Emissions outside the frequency band in which the intentional radiator is operating shall

be at least 20dB below the highest level of the desired power.

RESULTS:

1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

Delta 1 [T1] RBW 300 kHz RF Att 30 dB
@Ref Lvl -41.06 dB VBW 300 kHz
10 dBm -2.19438878 Mz SWI 5 ns Uni t dBn
10,
. D1 3.46 dBm
0 \
_10 \
D2 |-16. 54 dBm \
-20 \
-30 \
-40 W\MH’M/N\U \/\J\A
-50
WMWMW
- 60
-70
-80
F1
-90
Start 2.39 GHz 1.5 Mz/ Stop 2.405 GHz
Dat e: 15. JUN. 2004 10: 57: 19
Verdict: PASS
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2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.
Delta 1 [T1] RBW 300 kHz RFE Att 30 dB
@ Ref Lvl -50.10 dB VBW 300 kHz
10 dBm 4.68937876 Mz SWr 5 ms Uni t dBn
10,

D1 1.27 dBm

-10

D2 |-18. 73 dBm /

-20 /
-30

.

T

- 60

-70

-80

- 90

Start 2.475 GHz

Dat e: 15. JUN. 2004

Verdict: PASS

11: 02: 08

1.5 MHz/

Stop 2.49 GHz
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3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.

-42.27 dB VBW 300 kHz
10 dBm -3. 24649299 MHz SWr 5 s Uni t dBmr

Delta 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvli

10

D1 3. 45 dBm

o // NNV
D2 |-16. 55 dBm /
' /wvw” v

- 60

-70

-80

-90

Start 2.39 Gz 1.5 MHz/ Stop 2.405 Gz

Dat e: 15. JUN. 2004 10:59: 48

Verdict: PASS
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4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.
Delta 1 [T1] RBW 300 kHz RF Att 30 dB
@Ref Lvl -51. 45 dB VBW 300 kHz
10 dBm 8. 89779559 Mz SWI 5 ns Uni t dBr
10,
OWDl/‘J"-\SSI’"d'Bm/ 77\
20 D2 |-18. 65 [dBm \\
-30
- 40 \_\‘\\W
-50 L I
MWWMWM
-60
-70
-80
F1
-90
Start 2.475 GHz 1.5 Mz/ Stop 2.49 GHz
Dat e: 15. JUN. 2004 11: 04: 58
Verdict: PASS
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Section 15.247 Subclause (c). Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the intentional radiator
is operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20dB below that in the 100kHz bandwidth within the band that contains the
highest level of the desired power.

RESULTS:

1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

Mar ker 3 [ T1] RBW 100 kHz RFE Att 30 dB
Ref Lvl - 40. 48 dBm VBW 100 kHz
10 dBm 1.58124248 GHz SWI 6.4 s Uni t dBrr

10

-10

D1 -17-1 dBm

-20

-30

-40

) LJW mewmw%wmmww

- 60

-70

-80

- 90

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Dat e: 15. JUN. 2004 11:08: 37

Note: The peak above the limit is the carrier frequency.
Verdict: PASS
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2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).
Mar ker 1 [T1] RBW 100 kHz RF Att 30 dB
@ Ref Lvl 2.27 dBm VBW 100 kHz
10 dBm 2.43192385 CGHz SWI 6.4 s Uni t dBrr
10,
0 -
-10

D1 -17.73 dBm

-20

-30

-40

- 60

-70
-80
-90
Start 30 M-z 2.497 GHz/ Stop 25 GHz
Dat e: 15. JUN. 2004 11:12:31

Note: The peak above the limit is the carrier frequency.
Verdict: PASS
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3. HIGH CHANNEL (2480 MHZz): 30 MHZz-25 GHz (see next plaot).
Mar ker 3 [ T1] RBW 100 kHz RF Att 30 dB
@ Ref Lvl -37.26 dBm VBW 100 kHz
10 dBm 1.63128257 Gz SWIr 6.4 s Uni t dBmr
10,
0 S
-10
- 20—B1—24—29—dBr
-30
-40
50
WW“"NN/\MLN
" /J WWWWMWMMW
-70
-80
-90
Start 30 Mz 2.497 GHz/ Stop 25 GHz
Dat e: 15. JUN. 2004 11:16:21

Note: The peak above the limit is the carrier frequency.

Verdict: PASS
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Section 15.247 Subclause (c). Emission limitations radiated (Transmitter)
SPECIFICATION
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)):
Frequency Range Field strength (uV/m) Field strength M easurement
(MH2z) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30- 88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR
quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an

average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit
corresponding to 20 dB above the indicated values in the table is specified when measuring
with peak detector function.

RESULTS:

The field strength is calculated by adding correction factor to the measured level from the
spectrum analyser. This correction factor includes antenna factor, cable loss and pre-

amplifiers gain.

The equipment transmits continuously in the selected channel so it is not necessary a duty

cycle correction factor.
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1. TRANSMITTER OPERATING IN CHANNEL: LOWEST (2402 MHz).
Frequency range 30 MHz-1000 MHz.
Spurious frequency Polarization Detector Emission Level | Measurement
(MH2z) (dBuV/m) Uncertainty (dB)
220.156 Horizontal Quasi-peak 23.0 +3.8
240.023 Horizontal Quasi-peak 21.3 +3.8
260.426 Horizontal Quasi-peak 19.5 +3.8
Frequency range 1 GHz-25 GHz.
Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuV/m) Uncertainty (dB)
1601.60321 Horizontal Peak 41.66 4.0
1601.60321 Horizontal Average 33.17 +4.0

No spurious signals found inside the restricted bands 2310-2390 MHz and 2483.5-2500

MHz and at the harmonic frequencies.

Verdict: PASS.

2. TRANSMITTER OPERATING IN CHANNEL: MIDDLE (2441 MHz).

Frequency range 30 MHz-1000 MHz.

Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuV/m) Uncertainty (dB)
217.650 Horizontal Quasi-peak 22.4 +3.8
240.932 Horizontal Quasi-peak 22.5 +3.8
260.551 Horizontal Quasi-peak 25.3 +3.8
281.767 Horizontal Quasi-peak 20.5 +3.8
Frequency range 1 GHz-25 GHz.
Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuV/m) Uncertainty (dB)
1628.25651 Horizontal Peak 41.37 4.0
1628.25651 Horizontal Average 31.89 +4.0

No spurious signals found inside the restricted bands 2310-2390 MHz and 2483.5-2500

MHz and at the harmonic frequencies.

Verdict: PASS.
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3. TRANSMITTER OPERATING IN CHANNEL: HIGHEST (2480 MHz).
Frequency range 30 MHz-1000 MHz.
Spurious frequency Polarization Detector Emission Level | Measurement
(MH2z) (dBuV/m) Uncertainty (dB)
216.740 Horizontal Quasi-peak 22.7 +3.8
237.131 Horizontal Quasi-peak 19.3 +3.8
256.755 Horizontal Quasi-peak 195 +3.8
Frequency range 1 GHz-25 GHz.
Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuV/m) Uncertainty (dB)
1651.10220 Horizontal Peak 41.69 +4.0
1651.10220 Horizontal Average 31.46 +4.0

No spurious signals found inside the restricted bands 2310-2390 MHz and 2483.5-2500

MHz and at the harmonic frequencies.

Verdict: PASS.
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FREQUENCY RANGE 30 MHz-1000 MHz.
CHANNEL: Lowest (2402 MHZz).

I"F'IBEEMIESION LEVEL [oiEuvnl
BELBAFET 11,85 /2864
FCC PART 15 SPLRISUS EMISSIONS
3E-106EMHz TX ON CH LOH  PH/BY
BLUETOTH KEYBGARD
LOGITECH Y-RZ43
am X z
=15}
r
|
]
48
el
L.y el
28 J‘u/ﬂ
m#"'"}- =
5 1ad TR
FREQUENCY [MHz1]
SIGNAL AT MARKER (&)
Freq.=228.136 MHz  Ampl.= 23.0 dBu¥s/m Signal Tlist(s)= FINAL
Resolution bandwidth = 100 kHz.
Video bandwidth = 100 kHz.
CHANNEL: Middle (2441 MHz).
hp _ EMISSION LEVEL [¢iBuv-/nI
e ERieSRET | 11/8E/5004
FoC PART 15 SPURISUS EMISSIONS
3@-1EEAMz TX ON CH MID  PH/PY
BLUETCOTH KEVBORRD
LOGITECH Y-RZ42
8u
68
r
| |
4
,-""_ﬂ#!
ot el
Rl Ny FLUJ,;#
&
i
5] 1T THEE
FREQUENCY [MHz1
SIGNAL AT MARKER (&)
Freq.=268.331 MHz Ampl.= 25.3 dBuVs/m Signal list{s)= FINAL

Resolution bandwidth = 100 kHz.
Video bandwidth = 100 kHz.
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CHANNEL : Highest (2480 MHz).

hp EMISSION LEVEL CoBUV-R]
184

2@183RET 11,06 /2004
FCC PART 15 SPURIOLS EMISSIONS
3@-1866MHz TX ON CH HIGH PH/PY
BLUETSOTH KEYBORRO
LOGITECH Y-RZ42
2a
68
I
4@
o
.
o I ’___,.,,..-r-'"
— J‘LL,_F_,H—
R i Fay
1 Y G|G] 1

FREQUENCY [MHz1

SIGNAL AT MARKER (&)

Freq.=216.740 MHz Ampl.= 22.7 dBuM/m Signal list(s)= FINAL

Resolution bandwidth = 100 kHz.
Video bandwidth = 100 kHz.
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FREQUENCY RANGE 1 GHz to 2.9 GHz.
CHANNEL: Lowest (2402 MHZz).
Mar ker 1 [T1] RBW 1 Mz RFE Att 0 dB
% Ref Lvl 41. 66 dByV/ m VBW 1 Mz
72 dB* 1.60160321 GHz SWI 5 ns Uni t dByV/
72
60
D1 54 |dB*
50
40 l A " vll 'lv'l\'mv\
30
20
10
0
-10
-20
-28
Start 1 GHz 190 MHz/ Stop 2.9 Gz
Dat e: 11. JUN. 2004 11:27:10

Note: The peak above the limit is the carrier frequency.
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CHANNEL: Middle (2441 MH2).

Mar ker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 41. 37 dBYV/ m VBW 1 MHz

72 dB* 1.62825651 Gz SWr 5 s Uni t dByV/
72

60

D1 54 |dB*

50

40 ' 4 I A AARRNA

30

20

10

-10

-20

-28

Start 1 GHz 190 MHz/ Stop 2.9 Gz

Dat e: 11. JUN. 2004 11:33:23

Note: The peak above the limit isthe carrier frequency.
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CHANNEL : Highest (2480 MH2).

41. 69 dByYV/ m VBW 1 MHz
72 dB* 1.65110220 Gz SWr 5 s Uni t dByV/

Mar ker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvli

72

60

D1 54 |dB*

50

40 1 14 Aalpa Achhing

30

20

10

-10

-20

-28

Start 1 GHz 190 MHz/ Stop 2.9 Gz

Dat e: 11. JUN. 2004 11:46: 26

Note: The peak above the limit isthe carrier frequency.
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FREQUENCY RANGE 2.9 GHz to 12.75 GHz.

Mar ker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 32.88 dBNV/ m VBW 1 MHz

72 dB* 5.05160321 GHz SWr 56 ns Uni t dByV/ nr
72

60

D1 54 |dB*

50

20 A, N

3OM

20

10

-10

-20

-28

Start 2.9 Gz 985 MHz/ Stop 12.75 GHz

Dat e: 11. JUN. 2004 11:21:05

(Thisplot isvalid for all three channels).
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FREQUENCY RANGE 12.75 GHz to 18 GHz.

@ Ref Lvli

62 dB*

Mar ker 1 [ T1]

RBW

35. 27 dBNV/ m VBW
14.10721443 Gz SWr

1 M1z
1 Mz
30 s

RF Att 10 dB

Uni t dByV/

62

D1 54
50

dB*

40

30

AP A, it P

a4

20

10

-10

-20

-30

-38

Start 12.75 GHz

Dat e: 11. JUN. 2004 13:21:41

(Thisplot isvalid for all three channels).

525 MHz/

Stop 18 GHz
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FREQUENCY RANGE 18 GHz to 25 GHz.
Mar ker 1 [T1] RBW 1 VHz RF Att 0 dB
Ref Lvl 40. 82 dByYV/ m VBW 1 MHz
62 dB* 21.07214429 GHz SWr 40 ns Uni t dByV/ nr
62
-D1 54 |dB*
50
40)4 ' } 1k W\\H.u nﬁﬁ\‘mln ‘MW‘LWAWM}\MHMM
30
20
10
0
-10
- 20
- 30
- 38
Start 18 GHz 700 MHz/ Stop 25 GHz
Dat e: 11. JUN. 2004 13:50: 49

(Thisplot isvalid for all three channels).
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Section 15.109. Receiver spuriousradiation
SPECIFICATION
Thefield strength shall not exceed the following values:
Frequency Range Field strength (uV/m) Field strength M easurement
(MH2z) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30- 88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR
quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an

average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit
corresponding to 20 dB above the indicated values in the table is specified when measuring
with peak detector function.

RESULTS:

The field strength is calculated by adding correction factor to the measured level from the
spectrum analyser. This correction factor includes antenna factor, cable loss and pre-

amplifiers gain.
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1. CHANNEL: LOWEST (2402 MHz).
Frequency range 30 MHz-1000 MHz.
No spurious signals were found in all the range.

Frequency range 1 GHz-25 GHz.
No spurious signals were found in all the range.

Additionally, no spurious signals were found inside the restricted bands 2310-2390 MHz
and 2483.5-2500 MHz.

2. CHANNEL: MIDDLE (2441 MHz).
Frequency range 30 MHz-1000 MHz.
No spurious signals were found in all the range.

Frequency range 1 GHz-25 GHz.
No spurious signals were found in all the range.

Additionally, no spurious signals were found inside the restricted bands 2310-2390 MHz
and 2483.5-2500 MHz.

3. CHANNEL : HIGHEST (2480 MHz).
Frequency range 30 MHz-1000 MHz.
No spurious signals were found in all the range.

Frequency range 1 GHz-25 GHz.
No spurious signals were found in all the range.

Additionally, no spurious signals were found inside the restricted bands 2310-2390 MHz
and 2483.5-2500 MHz.

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

hp EMISSION LEVEL CoBuv-ml
i BALASRET  11-068ra004

FCC PART 15 SPURIOUE EMISSIONS
96-16EAMHz RX O  PHPY
BLUET&STH KEYESARD
LOGITECH Y-RZ43

=%

j=1e ]

J
409
T
20 e il
14 11 1 [
FREQUENCY [MH=z1
SIGNAL AT MARKER (&)
Freq.= MHz Ampl.= dBuVsm Signal list(s)= FIMAL

Resolution bandwidth = 100 kHz.
Video bandwidth = 100 kHz.

(Thisplot isvalid for al three channels).
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FREQUENCY RANGE 1 GHz-2.9 GHz.

37.78 dBNV/ m VBW 1 MHz
72 dB* 2.26412826 GHz SWr 5 s Uni t dByV/

Mar ker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvli

72

60

D1 54 |dB*

50

40

<

20

10

-10

-20

-28

Start 1 GHz 190 MHz/ Stop 2.9 Gz

Dat e: 11. JUN. 2004 10:56: 46

(Thisplot isvalid for all three channels).
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FREQUENCY RANGE 2.9 GHz-12.75 GHz.
Marker 1 [T1] RBW 1 Mz RF Att 0 dB
Ref Lvl 39. 86 dByNV/ m VBW 1 MHz
72 dB* 8. 56523046 GHz SWIr 56 ns Uni t dByNV/
72
60|
D1 54 |[dB*
50|
P NN VW N ok
40
MW‘VM
30Wuw
20|
10
0
-10
-20
- 28
Start 2.9 GHz 985 MHz/ Stop 12.75 GHz
Dat e: 11. JUN. 2004 10: 59: 10

(Thisplot isvalid for all three channels).
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FREQUENCY RANGE 12.75 GHz-18 GHz.

@ Ref Lvli

62 dB*
62

Mar ker 1 [ T1]

RBW

35. 27 dBNV/ m VBW
14.10721443 Gz SWr

1 Mz
1 Mz
30 s

RF Att 10 dB

Uni t dByV/

D1 54
50

dB*

40

30

AP A, it P

a4

20

10

-10

-20

-30

- 38

Start 12.75 GHz

Dat e: 11. JUN. 2004 13:21:41

(Thisplot isvalid for all three channels).

525 MHz/

Stop 18 GHz
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FREQUENCY RANGE 18 GHz-25 GHz.
Mar ker 1 [T1] RBW 1 VHz RF Att 0 dB
Ref Lvl 40. 82 dByYV/ m VBW 1 MHz
62 dB* 21.07214429 GHz SWr 40 ns Uni t dByV/
62
-D1 54 |dB*
50
40)4 ' } 1k W\\H.u nﬁﬁ\‘mln ‘MW‘LWAWM}\MHMM
30
20
10
0
-10
- 20
- 30
- 38
Start 18 GHz 700 MHz/ Stop 25 GHz
Dat e: 11. JUN. 2004 13:50: 49

(Thisplot isvalid for all three channels).
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ANNEX B
PHOTOGRAPHS

(Number of photographs:. 6)
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1. Equipment (front view)
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2. Equipment (back view).

N |

oime |14
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3. General test set-up for radiated measurements.
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4. Test set-up for radiated measurements below 1 GHz.
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5. Test set-up for radiated measurements above 1 GHz.
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6. Test set-up for RF conducted measurements.
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