Shenzhen LCS Certification Services Inc. FCC ID:X5DBTKO1 Report No. LCS100111013F

FCC CFR47 PART 15 SUBPART C
CERTIFICATION
TEST REPORT

FOR
Man & Machine Inc.

2.4G Wireless Keyboard
Model No.: RHTK/B1, RHTK/G1

FCC ID: X5DBTKO1

Prepared for : Man & Machine Inc.

Address . 3706 West Street, Landover, MD 20785, USA
Tel: +1-301-341-4900
Fax: +1-301-341-4078

Prepared by : SHENZHEN LCS CERTIFICATION SERVICES INC.
Address :  4F., No. 120, Xijing Industrial Zone, Gushutang&go'an
Road, Xixiang Town, Bao'an District, Shenzhen, @hin
Tel: +86-755-82591330
Fax: +86-755-82591332

Report Number : LCS100111013F
Date of Test : January 11, 2010- February 3, 2010
Date of Report : February 3, 2010

Page 1 of 33



Shenzhen LCS Certification Services Inc. FCC ID:X5DBTKO1 Report No. LCS100111013F

TABLE OF CONTENTS

Description Page
1.SUMMARY OF STANDARDS AND RESULTS ... e 3
2. GENERAL INFORMATION ...t et e e e e e e e e e e e e e eees 4
2.1Description Of DEVICE (EUT) .ooiiiiiiiii oottt e et e e e e e e e e eeeeeeeeeneeeeesseennnnnnnnes 4
B I T = T | S 4
2.3 MeasuremMeENt UNCEITAINTY.........c.ueiie ettt e e e e e e e s semr et e e e e s e e e e e e e e e e e s annnnrne s 4
3. TEST METHODOLOGY ...ttt eeee et e e e e e e e e sn e e s e e e e ennnnnaeeeeens 5
S LEUT CONFIQUIBLION ....ceiiiie ettt ettt e e e e e e e e e e e e e r e e e e e e e e e e annnrnees 5
L2 EUT EXBICISE .. ii ittt e oo e et e e oot ettt e e e o444 e e e e e e e e e b e e e ettt e e e e e e e b rnr e e e e e e e e e aaan 5
3.3GENETAl TESE PrOCEUUIES.......ciiiiiiiiitcmmmmmm ettt ettt e e e e e e e e e e e e e e et e e e e e e e e snnnn e e e e e aeeeens 5
3.4DeSCrIPtioN Of TESE MOUES ......cooiiiiiiiii e eiee ettt e e e e e e e e e e e s e e eeeeaeeeas 5
4. CONNECTION DIAGRAM OF TEST SYSTEM.. .o 6
5.FCC PART 15.247 REQUIREMENTS ... .o e 7
B.LPEAK POWET ...ttt ettt e ettt e e e 44 e e amm e R et e e e e e e e e et e e e e e e as 71..
5.2Band EAQES MEASUIEIMENT ... ..uuuiuuiiiiiiie cemeemmeetteeetteie s e s e e e e seene s e e e ens 8
5.3FreqUENCY SEPAIALION .....cciiiiiiiiiiiiie e e e e e e ettt e e e e e e e s et e e e e e e s s smmn et e e e e e e e e b e e e e e e e e e e e annnneees 12
5.4Number Of HOPPING FrEQUENCY .......ooeeiiiiii ettt mmmmmeeeeeeessaesseenseneennennne 16
5.5Time Of Occupancy (DWEIlI TIME) ......euiiiiiiiieee e 18
5.6 SPUMOUS EMISSIONS. .....ciiiiiiiiieeieieee s cmmmmms ettt e e e e e e sttt e e e e e s s s e e e e e s s ssnb b e e e e e et e e e e e e e ansnnnnneeeeeeens 21
6. RADIATED EMISSION MEASUREMENT ... 25
0 I ISy = 11 o 1= o 25
6.2BIlOCK Diagram Of TESt SEUUP ....ccueeiiiiiiiiee ettt e e e smn e e e e e s e e e e e e e e e e aanes 25
6.3Radiated EMISSION LIMIT .......ccciiiiiiiiit e e e e e e s ssmnr e e e e e e e e e s eereeeeeeeeaannes 26
B.4TESE RESUILS ...ttt e et e e e e e e e et e e e e e e e e e e e e e e e e e e e annnnnnnnesd 62
7.POWER LINE CONDUCTED EMISSIONS..... oo 30
4% R 1= = 1 o 1= o R 30
7.2BIlOCK Diagram Of TESt SEIUP ....ccueiiiiiiiiiee et e e e e e smmn e e e e e e e s r e e e e e e e e aanes 30
7.3CoNAUCTEA EMISSION LIMIT ......iiiiiieieeeee ettt e e et e e e s e e e e e e e e e s nn e e e e e eeeaaanns 30
TATESERESUILS ..ottt e e et e e e e s ae e et e e e e e e e rn e e e e e e e e e e nnnnnnnnnnes ] 03
8. ANTENNA REQUIREMENT ..o e s 32
8.1 Standard APPHCADIE ... e 32
8.2 Antenna ConNECted CONSIIUCTION..........cemmmemieeeeiiiiiiiti e e e e e e e e e e e r e e e e e e e e s s e e eeeeeas 32
9.RADIO FREQUENCY EXPOSURE ........oo i remm e 33
R 3 PP PP TP PP 33
9.2 EUT SPECITICALION ...ttt emmmmmr ettt e e e e e e e e e e e s et e e e e e e e e nn b n e e e e e e e e e eaannns 33
0.3 TESE RESUILS ...ttt ettt e et e ettt e e e e b e e et e e e e e e e n e e e e e e e e e e e nnrees 33

Page 2 of 33



Shenzhen LCS Certification Services Inc. FCC ID:X5DBTKO1 Report No. LCS100111013F

1. SUMMARY OF STANDARDS AND RESULTS

Applicant Man & Machine Inc.
3706 West Street, Landover, MD 20785, USA
Manufacturer Man & Machine Inc.

3706 West Street, Landover, MD 20785, USA

EUT 2.4G Wireless Keyboard

Model No. RHTK/B1, RHTK/G1

Serial No. N/A

Power Supply DC 5V

Date of Test January 11, 2010-February 3, 2010

FCC 47 CFR Part 15 Subpart C No non-compliancednote

The measurement results are contained in thisépsett and SHENZHEN EMTEK CO., LTD.
is assumed full responsibility for the accuracy aathpleteness of these measurements. Also,
this report shows that the Equipment Under Testl(EE8/to be technically compliant with the
FCC requirements.

This report applies to above tested sample onlis fdport shall not be reproduced in part
without written approval of SHENZHEN LCS CERTIFICAKON SERVICES INC.

Date of Test: January 11, 2010- February 3, 2010

Prepared by:

(Engineer)

Reviewed by:

(Quality Manager)
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Shenzhen LCS Certification Services Inc. FCC ID:X5DBTKO1 Report No. LCS100111013F

2. GENERAL INFORMATION

2.1 Description of Device (EUT)

EUT 2.4G Wireless Keyboard

Model Number RHTK/B1, RHTK/G1
(Note: All models are similar expect their appeagn
We prepared RHTK/GL1 for test.)

Power Supply DC 5V
Frequency Range 2402 ~ 2480 MHz
Transmit Power 1.89dBm

Modulation Technique FHSS

Transmit Data Rate GFSK(1Mbpg)4-DQPSK(2Mbps), 8-DPSK(3Mbp$)
Number of Channels 79 Channels
Antenna Gain 1.5 dBi

2.2 Test Facility

Site Description

EMC Lab. . Accredited by CNAS, 2005.11.02
The certificate is valid until 2010.11
The Laboratory has been assessed and provedmo be i
compliance with CNAS-CL01: 2006(identical to
ISO/IEC17025:2005)
The Certificate Registration Number is L2291.
Accredited by TUV Rheinland Shenzhen, 2008.3 The
Laboratory has been assessed according to theegurits
ISO/IEC 17025
Accredited by FCC, March 18, 2008 The Certificate
Registration Number is 709623.
Accredited by Industry Canada, May 24, 2008 Theifizte
Registration Number is 46405-4480.

Name of Firm : SHENZHEN EMTEK CO., LTD

Site Location . Bldg 69, Majialong Industry Zone, Nanshan Distrighenzhen,
Guangdong, China

2.3. Measurement Uncertainty

Radiation Uncertainty (30M~1GHz) :Ur = ¥4.26dB
Radiation Uncertainty (1G~3GHz) :Ur = +2.66dB
Radiation Uncertainty (3G~18GHz) :Ur = +2.83dB
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Shenzhen LCS Certification Services Inc. FCC ID:X5DBTKO1 Report No. LCS100111013F

3. TEST METHODOLOGY

The tests documented in this report were perforimeacordance with ANSI C63.4 and FCC
CFR 47 2.1046, 2.1047, 2.1049, 2.1051, 2.105355.,19.1057, 15.207, 15.209 and 15.247.

3.1

3.2

3.3

EUT Configuration

The EUT configuration for testing istalled on RF field strength measurement to meet
the Commissions requirement and operating in a graat intends to maximize its
emission characteristics in a continuous normaliegion.

EUT Exercise

The EUT was operated in the engineamige to fix the TX frequency that was for the
purpose of the measurements.

According to its specifications, the EUT must coynplth the requirements of the Section
15.207, 15.209 and 15.247 under the FCC RuleslB&ubpart C.

General Test Procedures

3.3.1Conducted Emissions

The EUT is placed on the turntable, which is 0.8bove ground plane. According to the
requirements in Section 13.1.4.1 of ANSI C63.4 Garteld emissions from the EUT
measured in the frequency range between 0.15 MHB@NKIHz using Quasi-peak and
average detector modes.

3.3.2_Radiated Emissions

The EUT is placed on a turn table, which is 0.8hove ground plane. The turntable shall
rotate 360 degrees to determine the position ofirmamx emission level. EUT is set 3m
away from the receiving antenna, which varied flbmto 4m to find out the highest
emission. And also, each emission was to be magiiniz changing the polarization of
receiving antenna both horizontal and verticabraer to find out the maximum emissions,
exploratory radiated emission measurements were mecbrding to the requirements in
Section 13.1.4.1 of ANSI C63.4

3.4 Description Of Test Modes

The EUT has been tested under operatingdition.

After verification, all tests were carried out witle worst case test modes as shown below
except radiated spurious emission below 1GHz, whictst case was in normal link mode
only.

Then, the worst case is GFSK(1M) Channel Low (24B2M Mid (2441MHz) and High
(2480MHz), these were chosen for full testing.

Note: After the preliminary san GFSi/4-DQPSK,8-DPSK. we found the modulation at
GFSK producing the highest emission level, so aetelliwe chosen the above modes
(worst case ) as a representative.
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Shenzhen LCS Certification Services Inc. FCC ID:X5DBTKO1 Report No. LCS100111013F

4. CONNECTION DIAGRAM OF TEST SYSTEM

a. Printer
b. LCD

c. PC

d. Modem
e. EUT

f. Mouse
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Shenzhen LCS Certification Services Inc. FCC ID:X5DBTKO1 Report No. LCS100111013F

5. FCC PART 15.247 REQUIREMENTS

5.1 Peak Power

5.1.1 Test Equipment

Spectrum AnalyzenAgilent E4407B MY4144029Z2May 29, 20091 Year
RF Cable HubersuhneSucoflex104FP2RX2 May 29, 20091 Year
Power Sensor Agilent E9327A US40441788y 29, 2009|1 Year
Power Meter Agilent E4416A QB4129271May 29, 2009|1 Year
DC Filter MPE 23872C N/A May 29, 2004 Year

5.1.2 Block Diagram of Test Setup

Spectrun Analvzel
EUT 1 oo QO
DC Filter

5.1.3 Limit

According t&§15.247(a)(1), Frequency hopping systems shall happing channel carrier
frequencies separated by a minimum of 25 kHz o2€heB bandwidth of the hopping channel,
whichever is greater. Alternatively, frequency haggsystems operating in the 2400-2483.5
MHz band may have hopping channel carrier freqasrtbiat are separated by 25 kHz or
two-thirds of the 20 dB bandwidth of the hoppingmhel, whichever is greater.

According to 15.247(b)(1) For frequency hoppingeysoperating in the 2400-2483.5MHz
band employing at least 75 non-overlapping hoppirannels, and all frequency hopping
systems in the 5725-5850MHz band: 1 watt.

5.1.4 Test Procedure

The transmitter output is connected to the PoweleM& spectrum analyzer.

5.1.5Test Results

Low 2402 1.37 1.37 1 Pass
Mid 2441 1.89 1.55 Pass
High 2480 1.42 1.39 1 Pass

[ERN
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Shenzhen LCS Certification Services Inc. FCC ID:X5DBTKO1 Report No. LCS100111013F

5.2 Band Edges Measurement
5.2.1 Limit

According to 815.247(c), in any 100 kHz bandwidthside the frequency bands in which
the spread spectrum intentional radiator in opegathe radio frequency power that is
produced by the intentional radiator shall be asi0dB below that in the 100kHz
bandwidth within the band that contains the higlhest| of the desired power, In addition,
radiated emissions which fall in the restricteddsaras defined in 815.205(a), must also
comply with the radiated emission limits specifiedl5.209(a).

5.2.2 Test Equipment

Equipment Manufacturer |Model No. |Serial No. |Last Cal. cell
Interval
Spectrum AnalyzeAnritsu MS2661C 6200140918lay 29, 2009|1 Year
Test Receiver Rohde&SchwaeSCS30 828985/01@May 29, 2009|1 Year
Antenna Schwarzbeck VULB9163 142 May 29, 2009 ear
Horn-antenna Schwarzbeck BBHA912(IN266 May 29, 20091 Year
DC Filter MPE 23872C N/A May 29, 2004 Year
5.2.3 Block Diagram of Test Setup
7 Antenna
e tower
[ S— > 3m <- ........................ ’ P Horn
EUT Y antenna
\ 4m
Spectrum
A —— analyzer
{ e |
v
Turntable 0.8m 1m DEE
A o |-y
: | IPre-amp ~ 0D :

5.2.4 Test Procedure

The EUT is placed on a turntable, whecB.8m above the ground plane. The turntable
shall be rotated for 360 degrees to determine tiséipn of maximum emission level.
EUT is set 3m away from the receiving antenna, Wwiscvaried from 1m to 4m to find out
the highest emission. Set the spectrum analyzeifollowing setting in order to capture
the lower and upper band-edges of the emission:

Peak: RBW=VBW=1MHz / Sweep=AUTO
Repeat the procedures until the peak versus patenizare measured.
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Shenzhen LCS Certification Services Inc. FCC ID:X5DBTKO1 Report No. LCS100111013F

5.2.5 Test Results

CH Low

2390. 00 v 49. 04 33. 23 74.00 54.00 24.96 20. 77
2390. 00 H 47. 22 34. 60 74.00 54.00 26. 78 19. 40
CH High

2483. 50 v 49.61 33.04 74.00 54.00 24.39 20. 96

2483. 50 H 48. 21 33. 87 74.00 54.00 25.79 20. 13

* The test data graph please refer to the followpage.

Note : Thattenuate 20 below fundamental level is less ti@@ E5.209 limit, the
attenuate 20 below fundamental level is marketiérigst data graph.
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Band Edges (CH Low)

Detector mode: Peak Polarity: Vertical
Mkrl 2.390 @ GHz
Ref 110 dBpY Atten 10 dB 49.04 depy || Select Marker
1 2 3 4
Pealk ES
Log
1@
Yy 5 Normal
Offst i
45
dB Delta
ol
SEBJU Delta Pair
(Tracking Ref)
LaAw . Ref a
ML 52 Span Pair
53 FC Span Cenler
An S
£
FTun Off
Swp
Start 2.310 0 GHz Stop 2.420 0 GHz 1"‘0’{3
Res BH 1 MHz #UBH 1 MHz Sweep 1 ms (6B pts)
I I
Detector mode: Peak Polarity: Horizontal
e Agilent | Trace |
Mkrl 2.390 @ GHz
Ref 110 dBpY Atten 10 dB 47.22 dBpY ) Tracg
Pealk
Log
1a - .
4B/ o Clear Write
Offst
45
dB Max Hold
ol
73.0
dBpY .
Min Hold
LaAy
1
ML §2 ° .
53 FC View
AA
£
FTun Blank
Swp
Start 2.310 B GHz Stop 2.420 @ GHz
Res BH 1 MHz #UBH 1 MHz Sweep 1 ms (6B pts)
I
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Band Edges (CH High)

Detector mode: Peak

¥ Agilent

Polarity: Vertical

Ref 118 dBEpY

Atten 18 dB

Mkrl 2.483 58 GHz
49.61 dBpY

Peak
Log

18
dB/

[+ 31

Offst
4.5

dB
]

Clear Hrite

Max Hold

738
dBpV

LaAy

Min Hold

Ml 352
53 FC

or

AA
£

FTun

Swp

Start 2.478 @0 GHz
#Res BH 1 MHz

#YBH 1 MHz

Stop 2.500 80 GHz
Sweep 1 ms (6B pts)

View

Blank

Detector mode: Peak

Polarity: Horizontal

- Agilent

Ref 118 dBEpY

Atten 18 dB

Mkrl 2.483 58 GHz
48.21 dBpY

Peak
Log

18
dB/

[+ 3N}

Offst
4.5

dB
Ol

Clear Hrite

Max Hold

728
dBpV

LaAy

=

Min Hold

Ml 52
53 FC

HH
£(f)

FTun
Swp

Start 2.478 08 GHz
#Res BH 1 MHz

#VEH 1 MHz

Stop 2.560 60 GHz
Sweep 1 ms (601 pts)

View

Blank
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5.3 Frequency Separation
5.3.1 Limit

According to §15.247(a)(1), Frequency hopping systems shall hagping channel carrier
frequencies separated by a minimum of 25 kHz o2@hdB bandwidth of the hopping channel,
whichever is greater. Alternatively, frequency biog systems operating in the 2400-2483.5
MHz band may have hopping channel carrier freqesrtbiat are separated by 25 kHz or
two-thirds of the 20 dB bandwidth of the hoppingmhel, whichever is greater, provided the
systems operate with an output power no greateripd mw.

5.3.2 Test Equipment

Equipment ManufacturefModel No. |Serial No. [Last Cal. el
Interval
Spectrum AnalyzerAgilent E44078B MY41440292May 29, 2009|1 Year
RF Cable HubersuhneSucoflex104FP2RX2 May 29, 20091 Year
DC Filter MPE 23872C N/A May 29, 2004 Year

5.3.3 Block Diagram of Test Setup

Spectrun Analyze!
EUT 1 oo QO
DC Filtel

5.3.4 Test Procedure

A. Place the EUT on the table and set it in transngjtthode.

B. Remove the antenna from the EUT and then connémivdoss RF cable from the
antenna port to the spectrum analyzer.

C. Set center frequency of spectrum analyzer = mioldh®pping channel.

D. Set the spectrum analyzer as RBW = 30kHz, VBW =H20 Span = 3MHz, Sweep =
auto.

E. Max hold, mark 2 peaks of hopping channel and cett@ 2 peaks frequency.

5.3.5 Test Results

Channel Separation| 20dB Bandwidth Limit Result
(MHz) (kHz) (kHz)
1.000 942. 010 >628.01 Pass

The test data graph please refer to the followiage
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FCC ID:X5DBTKO1

Report No. LCS100111013F

Test Plot

Measurement of Channel Separation

¥ Agilent | Marker |
a Mkrl 1.060 MHz
Ref 18 dBm Ftten 20 dB —0.21 4B | Select Marker
#Peak 1 2 3 4
iR 1
Log o 2
18
ey Normal
Offst
1.5
dB Delta
Delta Pair
= {Tracking Ref)
LaAw Ref A
vl 52 Span Pair
53 FC Span Center
AA
£
f>5ak Off
Swp
Center 2.462 560 GHz Span 3 Mz 1”‘0’{ S
#Res BW 180 kHz #«VBH 188 kHz Sweep 1 ms (601 pts)
I |
| Marker |
a Mkrl 1.060 MHz
Ref 10 dBm Atten 20 dB 8.02 dB lse'ezct ngke;
#Peak iF . =
Log Pl o
1@
ey Normal
Offst
1.5
dB Delta
Delta Pair
{Tracking Ref)
LgAw Ref a
ML 52 Span Pair
33 FC Span Center
HA
£
58k Off
Swp
Center 2.441 508 GHz Span 3 Mz 1”‘;{ S
#Res BHW 188 kHz #JEH 188 kHz Sweep 1 ms (GO pts)
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FCC ID:X5DBTKO1

Report No. LCS100111013F

- Agilent [ Harker ]
a Mkrl 1.060 MHz
Ref 10 dBm Atten 20 dB 5.10 o8 |[ Select Marker
1 2 3 4
#Peak 1R .
Log o o
1@
ey Normal
Offst
1.5
dB Delta
Delta Pair
{Tracking Ref)
LgAw Ref a
ML 52 Span Pair
33 FC Span Center
HA
£
58k Off
Swp
Center 2.479 508 GHz Span 3 Mz 1”‘;{ S
#Res BHW 188 kHz #JEH 188 kHz Sweep 1.838 ms (GOO pts)
I I
Measurement of 20dB Bandwidth
% Agilent Freq/Channel
R e EEE————
- 1
Ch Freq  2.162 Oz Trig Free 25@?@?@%@"— red
Occupied Bandwidth | | |
StartFreq
240050008 GHz
Ref 18 dBm Atten 28 dB
#Peak Stop Freq
Log ' 2.46350000 GHz
16 5 -
dB/ CF Step
0ffst 300.000000 kHz
15 7 Auto Man
dB
Freq Offset
Center 2,462 B8 GHz Span 3 Mz || 9-00000000 Hz
#Res B 10 kHz #BH 38 kHz Sweep 28.67 ms (BOA pts)

. . 3 - Signal Track
Occupied Bandwidth Occ BH Z Pur  99.80 % |[op 0ff
872.2237 kHz ® B -20.00 dB
Transmit Freq Error  -11.153 kHz
® dB Bandwidth 942,818 kHz

I
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FCC ID:X5DBTKO1

Report No. LCS100111013F

W Agilent Freq/Channel
- Center Freq
Ch Freq 2.441 GHz Trig Free 5 44100000 GH=
Occupied Bandwidth [ | |
| Start Freq
2. 43950000 GHz
Ref 16 dBm Atten 26 dB
#Peak Stop Freq
Log h | 2.44250000 GHz
18 59 ¢ =
dB/ CF Step
Offst 300.000000 kHz
1.5 i Auto Man
dB
Freq Offset
Center 2.441 BOA GHz Span 3 MHz || 2-00000000 Hz
#Res BN 18 kHz #BH 38 kHz Sweep 28.67 ms (GRA pts)

. . . - Signal Track
Occupied Bandwidth Occ BH Z Pur  95.08 7 |flon Off
869.3333 kHz x dB -20.90 d5

Transmit Freq Error  -9.276 kHz
® oB Bandwidth 931.298 kHz
I
i Agilent Freq/Channel
- ‘ Center Freq
Ch Freq 2.45 GHz Trig Free 5 43000000 GH=
Occupied Bandwidth [ | |
| Start Freq
2. 47850000 GHz
Ref 16 dBm Atten 26 dB
#Peak Stop Freq
Log h | 2.48150000 GHz
16 - -
dB/ CF Step
Offst 300.000000 kHz
15 [T Auto Man
dB
Freq Offset
Center 2.450 BOA GHz Span 3 MHz || 2-00000000 Hz
#Res BN 18 kHz #BH 38 kHz Sweep 28.67 ms (GRA pts)

. . . - Signal Track
Occupied Bandwidth Occ BH Z Pur  95.08 7 |flon 0ff
867.2332 kHz x dB -20.90 d5
Transmit Freq Error  -11.461 kHz
® oB Bandwidth 925.818 kHz
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Shenzhen LCS Certification Services Inc.

FCC ID:X5DBTKO1

Report No. LCS100111013F

5.4 Number Of Hopping Frequency

5.4.1 Limit

According to §15.247(a)(1)(ii), Frequency hopping systems opwgati the 2400MHz- 2483.5
MHz bands shall use at least 75 hopping frequencies

5.4.2 Test Equipment

Equipment ManufacturefModel No. |Serial No. [Last Cal. el

Interval
Spectrum AnalyzernAgilent E44078B MY41440292May 29, 2009|1 Year
RF Cable HubersuhneSucoflex104FP2RX2 May 29, 20091 Year
DC Filter MPE 23872C N/A May 29, 2004 Year
5.4.3 Block Diagram of Test Setup

Spectrun Analvzel
EUT L f co O
DC Filter

5.4.4 Test Procedure

A. Place the EUT on the table and set it in transmgitthode.
B. Remove the antenna from the EUT and then conrdewt loss RF cable from the antenna

port to the spectrum analyzer.

C. Set spectrum analyzer Start=2400MHz, Stop = 244H5Nweep = auto and
Start=2441.5MHz, Stop = 2483.5MHz, Sweep = auto.

D. Set the spectrum analyzer as RBW, VBW=100kHz.

E. Max hold, view and count how many channel in thadba

5.4 5Test Results

Result (No. of CH)

Limit (No. of CH)

Result

79

>75

PASS

The test data graph please refer to the followiage
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Test Plot

Channel Number

2.4 GHz — 2.4415 GHz

Mikrl 2.441 82 GHz
Ref 18 dBm Atten 28 dB 0.24 dBm 159"-’2"" ngkez
#Peak L
Log o
] RINR R I | .
ey Normal
0ffst
1.5
dB Delta
Delta Pair
I (Tracking Ref)
LaAy Ref A
ML 52 Span Pair
33 FC Span Center
AR
£05:
FTun Off
Swp
Start 2.400 96 GHz Stop 2.441 50 Gz 1”‘0’{ S
#Res BW 188 kHz B4 100 kHz Sweep 5.84 ms (BB1 pts)
| |
2.4415 GHz — 2.4835 GHz
Mkrl 2442 05 GHz
Ref 10 dBm Atten 20 dB 1.67 dBy || Select Harker
#Peak £
Log <1>
P e NSO DS SIS MO NI M -
dB/ Normal
0ffst
1.5
dB Delta
Delta Pair
(Tracking Ref)
LaAy Ref A
ML 52 Span Pair
33 FC Span Center
AR
£05:
FTun Off
Swp
Start 2.441 50 GHz Stop 2,483 50 GHz 1”';’{92
#Res BW 180 kHz B 100 kHz Sweep 508 ms (601 pts)
| |

Page 17 of 33



Shenzhen LCS Certification Services Inc.

FCC ID:X5DBTKO01 Report No. LCS100111013F

5.5 Time Of Occupancy (Dwell Time)
5.5.1 Limit

According to §15.247(a)(1)(iii), Frequency hopping systems opagain the 2400MHz-

2483.5 MHz bands.

The average time of occupancgngnchannels shall not greater than

0.4 s within a period 0.4 s multiplied by the numtiiehopping channels employed.

5.5.2 Test Equipment

Equipment ManufacturefModel No. |Serial No. |Last Cal. cell

Interval
Spectrum AnalyzenAgilent E4407B MY4144029Z2May 29, 20091 Year
RF Cable HubersuhneSucoflex104FP2RX2 May 29, 20091 Year
DC Filter MPE 23872C N/A May 29, 2009 Year
5.5.3 Block Diagram of Test Setup

Spectrur Analyze
EUT L1 oo O
DC Filtet

5.5.4 Test Procedure

moo

Place the EUT on the table and set it in transngjttnode.

Remove the antenna from the EUT and then conndémivdoss RF cable from the
antenna port to the spectrum analyzer.

Set center frequency of spectrum analyzer = operétequency.
Set the spectrum analyzer as RBW, VBW=1MHz, Spahz, Sweep = auto.
Repeat above procedures until all frequency medsmeee complete.

5.5.5Test Results

DH 1
0.402 * (1600/2)/79 * 31.6 = 128.64 (ms)
DH 3

1.71 * (1600/4)/79 * 31.6 = 273.60 (Ms)
DH 5

2.929* (1600/6)/79 * 31.6 = 312.43 (ms)
The test data graph please refer to the followiage
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Test Plot
DH 1
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More
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DH 3
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Log e
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More

1of2
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DH 5

1 Agilent [ Marker |
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More
1of 2
I
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5.6 Spurious Emissions

5.6.1 Limit

In any 100 kHz bandwidth outside the frequency banghich the spread spectrum or
digitally modulated intentional radiator is openatj the radio frequency power that is
produced by the intentional radiator shall be asi€0 dB below that in the 100 kHz
bandwidth within the band that contains the higlhest| of the desired power, based on
either an RF conducted or a radiated measureméenugtion below the general limits
specified in Section 15.209(a) is not requiredaduition, radiated emissions which fall in
the restricted bands, as defined in Section 158)0&{ust also comply with the radiated
emission limits specified in Section 15.209(a) (Seetion 15.205(c)).

5.6.2 Test Equipment

Equipment ManufacturefModel No. |Serial No. [Last Cal. el
Interval
Spectrum AnalyzerAgilent E4407B MY41440292May 29, 2009|1 Year
RF Cable HubersuhneSucoflex104FP2RX2 May 29, 20091 Year
DC Filter MPE 23872C N/A May 29, 2004 Year

5.6.3 Block Diagram of Test Setup

Spectrur Analyzel
EUT 1 oo O
DC Filtel

5.6.4 Test Procedure

Conducted RF measurements of the transmitter outprg made to confirm that the EUT
antenna port conducted emissions meet the spetifi@cand to identify any spurious
signals that require further investigation or measwents on the radiated emissions site.

The transmitter output is connected to the spectnatyzer. The resolution bandwidth is
set to 100 KHz. The video bandwidth is set to 16K

Measurements are made over the 30MHz to 26GHz nartgehe transmitter set to the
lowest, middle, and highest channels.

5.6.5Test Results
No non-compliance noted
The test data graph please refer to the followiage
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Test Plot

CH Low

30MHz ~ 2.9GHz
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CH Mid
30MHz ~ 2.9GHz
¥ Agilent | Marker |
Mkrl 2.441 GHz
Ref 120 dBpY Atten 20 dB 107.914 dBpY 159'92"" ngkeg
#Peak 1 -
Log
16
4B/ Normal
Nffst
1.5
dB Delta
]
SEBEU I N A Delta Pair
(Tracking Ref)
#PRvgy Ref a
Start 38 MHz Stop 2,988 GHz .
sRes BH 108 kHz VBN 100 KMz Sweep 3461 ms (b0l prs) | SPARFAN
Marker Trace Typea ¥ Axis Amplituda -
1 ¢1 Freg 2.441 GHz 187.91 dBull
Off
More
1of 2
I
2.9GHz ~ 26.5GHz
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CH High
30MHz ~ 2.9GHz
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6. RADIATED EMISSION MEASUREMENT
6.1 Test Equipment

ltem|Equipment Manufacturer Model No. Serial No. LastCa [Cal.
Interval
1 |Spectrum AnalyzefANRITSU MS2661C 620014091% May 29, 200BYear
2 |Test Receiver Rohde & Schwafz ESCS30 828985/01&y 2@, 2009|1 Year
3 |Antenna Schwarzbeck VULB9163| 142 May 29, 200Y ear
4 |Horn-antenna SCHWARZBECKBBHA9120D |D:266 May 29, 20091 Year
5 |DC Filter MPE 23872C N/A May 29, 2009 Year

6.2 Block Diagram of Test Setup

Antenna
~ tower
‘ 3m ‘ Bi-log
EUT ‘ \ ‘ // antenna
am /
Spectrum
A — %ﬁ L analyzer
[ a N \
v/
Turntable 0.8m 1im e
A BB
[ ] [ ]
Reference ground planeJ/
Below 1 GHz
Antenna
e tower
............ > 3m Horn
EUT d antenna
am /
Spectrum
A — analyzer
[ ] ‘
Turntable
0.8m im
[
- Pre-amp DDD
N OO
| | l ]
Above 1 GHz
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6.3 Radiated Emission Limit

15.205 (a) Except as shown in paragraph (d) ofsésion, only spurious emissions are
permitted in any of the frequency bands listed welo

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
\1\ 0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293. 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (\2V)

13.36-13.41

\1\ Until February 1, 1999, this restricted bandlshe 0.490-0.510 MHz.

\2\ Above 38.6

Part 15.205 (b) Except as provided in paragraphar(d (e), the field strength of emissions
appearing within these frequency bands shall ncgéex the limits shown in Section 15.209.
At frequencies equal to or less than 1000 MHz, danpe with the limits in Section 15.209
shall be demonstrated using measurement instruti@mtmploying a CISPR quasi-peak
detector.

Above 1000 MHz, compliance with the emission limitsSection 15.209 shall be
demonstrated based on the average value of theunedasmissions. The provisions in
Section 15.35 apply to these measurements.

Part 15.209 (a) Except as provided elsewhere smShbpart, the emissions from an
intentional radiator shall not exceed the fiel&sgth levels specified in the following table:

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

6.4 Test Results
PASS.

The test data please refer to following page.
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Below 1GHz

Operation Mode: Normal link Test Date: January 16, 2010

Temperature: 24°C Humidity: 51 % RH
Freq. Ant.Pol. Detector Reading Factor Actual FS Limit Margin

(MHz) H/V Mode (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB)
117.24 \Y Peak 20.85 7.14 27.99 43.5 -15.51
158.63 Vv Peak 14.18 8.61 22.79 43.5 -20.71
185.54 \% Peak 20.87 9.47 30.34 43.5 -13.1p
201.34 \% Peak 16.98 10.10 27.08 43.5 -16.4p
384.17 \Y Peak 20.71 16.25 36.96 46.0 -9.04
856.39 \Y Peak 17.04 21.28 38.32 46.0 -7.68
162.72 H Peak 19.04 8.75 27.79 43.5 -15. 7L
218.53 H Peak 22.15 11.24 33.39] 46.0 -12.6]
220.37 H Peak 20.80 11.27 32.07 46.0 -13.98
281.18 H Peak 18.54 14.28 32.82 46.0 -13.1B
587.12 H Peak 17.67 18.83 36.5 46.0 -9.5(0
855.00 H Peak 16.94 21.24 38.18] 46.0 -7.81
Notes:

1. Measuring frequencies from 30 MHz to the 1GHzeMission found between lowest internal
used/generated frequency to 30 MHz.

2. Radiated emissions measured in frequency raonge 30 MHz to 1000MHz were made with
an instrument using Peak detector mode.

3. Data of measurement within this frequency rastgewvn “ --- ” in the table above means the
reading of emissions are attenuated more than 28w the permissible limits or the field
strength is too small to be measured.

4. The IF bandwidth of SPA between 30MHz to 1GHz 1G8kHz.
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Above 1GHz
Operation Mode: TX/ CH Low Test Date: January 16, 2010
Temperature:  24°C Humidity: 51 % RH
Freq. | Ant. Pol] Peak AV |Ant./CL Actual Fs Peak AV Margin
(MHz) H/V  |Reading | Reading CF Peak AV Limit Limit (dB) Remark
@Buv) | @Buv) | (dB) [dBuvim)jdBuvim)|“""Y""|(dBuv/m)
4805.25 v 39.77| 2863 10.99 50.74  39.6} 74 54 14139 Alg
7206.00 v 32.12| 2038 18.54 50.64 38.9p 74 54 -1508  Alg
4805.00 H 40.39 29.3 10.99 51.3] 40.2p 74 54 -1372 Alg
7206.33 H 32.18| 20.89] 18.53 50.7 39.4p 74 54 -14]58  Alg
Operation Mode: TX/ CH Mid Test Date: January 16, 2010
Temperature:  24°C Humidity: 51 % RH
Freq. | Ant. Pol| Peak AV JAnt./CL Actual Fs Peak AV Margin
(MHz) H/V Reading | Reading CF Peak AV Limit Limit (dB) Remark
@Buwv) | (@Buv) | @B) |dBuvim)fdBuvim)|'“" V" | (dBuVIm)
4883.00 v 38.88| 28.63] 10.99 49.8¢ 39.6] 74 54 1439 Alg
7326.67 v 31.78| 19.95] 18.54 50.3] 38.4p 74 54 -1851  Alg
4882.67 H 39.83 28.6 10.99 50.8] 39.58 74 54 1442 Alg
7325.00 H 31.34| 19.82] 18.53 49.8 38.3pb 74 54 -15l65  Alg
Operation Mode: TX/ CH High Test Date: January 16, 2010
Temperature: ~ 24°C Humidity: 51 % RH
Freq. | Ant. Pol] Peak AV |Ant./CL Actual Fs Peak AV Margin
(MHz) H/V  |Reading | Reading CF Peak AV Limit Limit (dB) Remark
@Buv) | @Buv) | (dB) |dBuvim)jdBuvim)|“"Y""|(dBuv/m)
4961.67 v 38.87| 28.01] 10.99 4984  38.99 74 54 15101 Alg
7441.25 v 31.13| 2064 18.54 49.6] 39.1p 74 54 -1482  Alg
4961.33 H 38.04| 27.78] 10.94 49.0] 38.7p 74 54 -1424  Alg
7440.67 H 31.22| 19.68] 18.53 49.7 38.21 74 54 1579 Alg
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Shenzhen LCS Certification Services Inc.

7. POWER LINE CONDUCTED EMISSIONS

7.1 Test Equipment

Equipment Manufacturer Model Np. Serial No. Last Cal. Cal.
Interval
Test Receiver | Rohde & Schwarz ESCS3(0 828985/()18 3WIa2009|1 Year
L.I.S.N Rohde & Schwarz |[ESH2-7Z5 | 834549/005| Mar 30, 2009 Year
Pulse Limiter | Rohde & SchwarzZESH3-Z2 | 100006 Mar 30, 2009 Year
50 Coaxial |Anritsu MP59B M20531 Mar 30, 2004 Year
Switch

7.2 Block Diagram of Test Setup

Vert. reference
plane

/ EMI receiver

EUT

“Y

¥

LISN Reference ground plane

7.3 Conducted Emission Limit

For an intentional radiator which is designed ta@benected to the public utility (AC)
power line, the radio frequency voltage that iscrarted back onto the AC power line on
any frequency or frequencies within the band 15@ 3430 MHz shall not exceed 250
microvolts(The limit decreases linearly with the logarithfitee frequency in the range 0.15 MHz
to 0.50 MHz) The limits at specific frequency range is lisésdfollows:

Limits (dB nV)
Frequency Range (MHz)
Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to 30 60 50

7.4 Test Results
PASS.

The test data please refer to following page.
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Conducted Emission

Operation Mode: TX/ CH Mid Test Date: February 2, 2010
Temperature: 25°C Humidity: 51 % RH
Freq. o . Ave . Correction Q..P.. AVG Q'P.' AVG.
(MHz) Raw reading|Raw reading factor(dB) Limit Limit M(Zré:;)ln M(Zré:;)ln Note
(dBuV) (dBuV) (dBuV) (dBuV)
0.205 51.04 25.38 0.00 63.21 53.21 12.17 27.89 Ling
0.485 47.68 20.34 0.00 56.25 46.25 8.57 25.9] Ling
0.628 44.19 25.83 0.00 56.00 46.00 11.81 20.17 Ling
0.874 38.39 18.77 0.00 56.00 46.00 17.61 27.23 Ling
4.910 50.83 20.49 0.00 56.00 46.00 5.17 25.5] Ling
5.160 53.31 19.86 0.00 60.00 50.00 6.69 30.14 Ling
0.210 50.18 20.88 0.00 64.32 54.32 14.14 33.44 Neutfal
0.485 43.61 18.76 0.00 56.25 46.25 12.64 27.44 Neutfal
0.618 46.72 25.31 0.00 56.00 46.00 9.28 20.69 Neutfal
0.766 44.08 19.30 0.00 56.00 46.00 11.92 26.70 Neutfal
3.852 44.26 18.37 0.00 56.00 46.00 11.74 27.63 Neutfal
5.140 52.76 20.18 0.00 60.00 50.00 7.24 29.87 Neutjal
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8. ANTENNA REQUIREMENT
8.1 Standard Applicable

According to 815.203, Antenna requirement.

An intentional radiator shall be designed to enslia¢ no antenna other than that furnished
by the re-sponsible party shall be used with thecge The use of a permanently attached
antenna or of an an-tenna that uses a unique oguplithe intentional radiator shall be
considered sufficient to comply with the provisiarghis Section. The manufacturer may
design the unit so that a broken antenna can paced by the user, but the use of a
standard antenna jack or electrical connectorakipited. This re-quirement does not
apply to carrier current devices or to devices afset under the provisions of Sec-tions
15.211, 15.213, 15.217, 15.219, or 15.221. Furthes requirement does not apply to
intentional radiators that must be professionaistalled, such as perimeter protection
systems and some field dis-turbance sensors,ah&w intentional radiators which, in
accordance with Section 15.31(d), must be measirdek installation site. However, the
installer shall be responsible for ensuring thatgloper antenna is employed so that the
limits in this Part are not exceeded.

And according to 815.247(4)(1), system operatintheé2400-2483.5MHz bands that are
used exclu-sively for fixed, point-to-point opeaats may employ transmitting antennas
with directional gain greater than 6dBi provided thaximum peak output power of the
intentional radiator is reduced by 1 dB for everyBthat the directional gain of the
antenna exceeds 6 dBi.

8.2 Antenna Connected Construction

The directional gains of antenna used for trangmgiis 1.5dBi, and the antenna connector
is de-signed with permanent attachment and no deration of replacement. Please see
EUT photo for detalils.
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9. RADIO FREQUENCY EXPOSURE

9.1 Limit

According to 815.247(i), systems operating undergtovisions of this section shall be
operated in a manner that ensures that the puhtiotiexposed to radio frequency energy
levels in excess of the Commission's guidelines.$&.1307(b)(1) of this chapter.

9.2 EUT Specification

2.4G Wireless Keyboard

[ ] WLAN: 2.412GHz ~ 2.462GHz

WLAN: 5.18GHz ~ 5.32GHz / 5.50GHz ~ 5.70GHz
WLAN: 5.745GHz ~ 5.825GHz

Others: Bluetooth: 2.402GHz ~ 2.480GHz
Portable (<20cm separation)

Mobile (>20cm separation)

Others

Occupational/Controlled exposui® = 5mWi/crf)
General Population/Uncontrolled exposure
(S=1mWwicrf)

Single antenna

Multiple antennas

[ ] Tx diversity

[ ] Rx diversity

[ ] Tx/Rx diversity

1.89 dBm(1.55mW)

LI DA

1.5 dBi

[ ] MPE Evaluation
[ ] SAR Evaluation

X N/A

9.3 Test Results

Non-compliance.
(SAR evaluation is not required for the portablgide while its maximum output power is
lower than the general population low threshold/fgGHz)=60/2.441=24.58mW)

---------------------------------- END REPORT  ----------------mmmmmmooooooos
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