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1. GENERAL INFORMATION

Applicant: Young Development Textile Nantong Co., Ltd
#19 FL, #23 Building, ZhongNan Central Business District,
Nantong, Jiangsu, China

Manufacturer: Young Development Textile Nantong Co., Ltd
#19 FL, #23 Building, ZhongNan Central Business District,
Nantong, Jiangsu, China

Equipment authorization: Certification

FCC ID: R9BYDBTO01
Product: BLUETOOTH TOY
Trade mark: N/A

Model/Type reference: BTO1

Serial number: Not Applicable

Report number: EESZE10090004

Sample Received Date:  Oct. 09, 2012

Sample tested Date: Oct. 09, 2012 to Nov. 27, 2012

The above equipment was tested by Centre Testing International for compliance with the
requirements set forth in the FCC Rules and Regulations Part 15, Subpart C and the
measurement procedure according to ANSI C63.4:2003.
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2. TEST SUMMARY
No. Test Item Rule Test Result

1 20dB Bandwidth 15.247(a)(1) PASS
2 Carrier Frequency Separation 15.247(a)(1) PASS
3 Number of Hopping Frequency 15.247(a)(iii) PASS
4 Time of Occupancy (Dwell Time) 15.247(a)(iii) PASS
5 Maximum Peak Conducted Output Power | 15.247(b)(1) PASS
6 Bandedge Emission 15.247(d) PASS
7 Spurious RF Conducted Emission 15.247(d) PASS
8 Radiated Emission 15.247(d) PASS
9 Antenna requirements 15.203 PASS

Note: “Measurement Guidelines for Frequency Hopping Spread Spectrum Systems”

procedure DA 00-705.
3. MEASUREMENT UNCERTAINTY

This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.

Measurement items

Uncertainty

Radiated Emissions / Bandedge Emission

4.5dB

4. PRODUCT INFORMATION

1. GFSK 2. m/4-DQPSK 3. 8DPSK

ltems Description
Rating DC 4.5V by battery
Intentional Transceiver Intentional Transceiver
Modulation Frequency Hopping Spread Spectrum (FHSS)

Data Rate (Mbps)

GFSK:1; m/4-DQPSK: 2;

8DPSK: 3

Frequency Range 2402 ~ 2480 MHz

Channel Number

79 (at intervals of 1MHz)

Antenna Type Ceramic Antenna

Antenna Gain 1.7dBi
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5. SYSTEM TEST CONFIGURATION

5.1 Justification

For emissions testing, the equipment under test (Product) setup to transmit continuously to
simplify the measurement methodology. Care was taken to ensure proper power supply
voltages during testing. During testing, all cables were manipulated to produce worst
case emissions. It was powered by 4.5VDC. Only the worst case data were recorded in
this test report.

The signal is maximized through rotation and placement in the three orthogonal axes.
The antenna height and polarization are varied during the search for maximum signal level.
The antenna height is varied from 1 to 4 meters. Radiated emissions are taken at three
meters unless the signal level is too low for measurement at that distance. If necessary, a
pre-amplifier is used and/or the test is conducted at a closer distance.

All readings are extrapolated back to the equivalent three meter reading using inverse
scaling with distance. Analyzer resolution is 100 kHz or greater for frequencies below
1000 MHz. The resolution is 1 MHz or greater for frequencies above 1000 MHz. The
spurious emissions more than 20 dB below the permissible value are not reported.

Radiated emission measurement were performed the lowest radio frequency signal
generated in the device which is greater than 9 kHz to the tenth harmonic of the highest
fundamental frequency or to 40 GHz, whichever is lower.

5.2 Product Exercising Software

The Product exercise program CSR, (provided by client) used during testing was designed
to exercise the various system components in a manner similar to a typical use.

The parameters of test software setting:

During the test, Channel and power controlling software provided by the applicant was
used to control the operating channel as well as the output power level. The RF output
power selection is for the setting of RF output power expected by the application and is
going to be fixed on the firmware of the end product.

Power Parameters of Product
Channel No. Data rate Modulation Type

1t0 79 1 Mbps /2 Mbps / 3 Mbps | GFSK/ 11/4-DQPSK / 8DPSK
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6. TEST EQUIPMENT LIST

Page 7 of 44

Equipment Manufacturer Model Number | Serial Number | Due Date
3M Chamber &
ETS-LINDGREN FACT-3 3510 07/09/2013
Accessory Equipment
Spectrum Analyzer Agilent E4440A MY46185649 03/07/2013
TRILOG Broadband
schwarzbeck VULB 9163 401 07/21/2013
Antenna
Receiver R&S ESCI 100435 07/19/2013
Multi device Controller ETS-LINGREN 2090 00057230 N/A
Horn Antenna ETS-LINGREN 3117 00057407 07/07/2015
Spectrum Analyzer Agilent E4443A MY46185649 03/07/2013
Microwave Preamplifier CD PAP-1G18G 2001 03/29/2013
Double ridge horn
A.H.SYSTEMS SAS-574 6042 07/06/2015
antenna
Pre-amplifier A.H.SYSTEMS PAP-1840-60 6041 07/06/2015

7. SUPPORT EQUIPMENT LIST
No special auxiliary equipment used.
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8. 20DB BANDWIDTH MEASUREMENT

8.1.LIMITS
None

8.2.BLOCK DIAGRAM OF TEST SETUP

e ]

Spectrum Analayzer EUT

8.3. TEST PROCEDURE

1. The transmitter output (antenna port) was connected to the spectrum analyzer.
2. Set spectrum analyzer's RBW and VBW to applicable value with Peak in Max Hold.

3. A PEAK output reading was taken, a DISPLAY line was drawn 20 dB lower than PEAK
level.
4. The 20dB bandwidth was determined from where the channel output spectrum
intersected the display line.

8.4. TEST RESULT

Frequency (MHz) 20 dB BW (MHz) Result
2402 1.130
2441 1.130 1.130MHz
2480 1.130
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% Agilent 17:27:13 Mov 1, 2612 Marker

Select Marker

Ftten 16 dB

Marker Trace

Auto 1 2

Readoug

Freguency

Marker Table

On 0ff

#BH 300 NOETETSY Marker All Off
dBm
1dB

More

2of 2

File Operation Status, A:\SCREN295.GIF file saved
2402 MHz

- Agilent 17:31:21 Mowv 1, 2612 Marker

Select Marker

Atten 16 dB ) ot Harker

Marker Trace

Auto 1 2 3
Readout,
Freguency

Marker Table

On 0ff

Marker RIl Off

More
2of 2

File Operation Status. A:\SCREN396.GIF file saved

2441 MHz
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35 Agilent 17:33:08 Nov 1, 2012 I Marker

Select Marker

Marker Trace
Auto 1 2

Readout,
Freguency

Marker Table
On 0ff

Marker RIl Off

More
2 of 2

File Operation Status, A:\SCREN297.GIF file saved
2480 MHz
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9. CARRIER FREQUENCY SEPARATION

9.1.LIMITS

Frequency hopping systems operating in the 2400-2483.5MHz 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 125mW.

As the system’s 20 dB bandwidth is 1.13MHz,

thus, Carrier Frequency Separation should be greater than 750kHz.

9.2.BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT

9.3.TEST PROCEDURE

1. The transmitter output (antenna port) was connected to the spectrum analyzer.
2. Set spectrum analyzer's RBW and VBW to applicable value with Peak in Max Hold.
The original channel ‘s carrier frequency was taken.
3. Make Product transmit in adjacent channel.
4. Use the delta maker button on spectrum analyzer to read the channel separation from the
adjacent channel to original channel.

9.4.TEST RESULT
Carrier Frequency Separation: 1 MHz
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¥ Agilent 17:44:55 Nov 1, 2012 Marker

Select Marker
Z

Ftten 16 dB

Marker Trace
Auts 1 2 3

Readout,
Freguency

Marker Table
On 0ff

Marker RIl Off

More
2 of 2

File Operation Status, A:\SCREN480.GIF file saved
2402 MHz

3 Agilent 17:43:12 Nav 1, 2012 Marker

Select Marker
1 2 3 4

Marker Trace
Auts 1 2 3

Readout,
Freguency

Marker Table
Off

On

11 pt Marker Rll Off
Amplitud
i dEm
E

More
2 of 2

File Operation Status, A:\SCREN299.GIF file saved
2441 MHz
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3 Agilent 17:38:59 MNow 1, 2612 I Display
Full Screen

Display Line
-38.88 dBm
On 0ff

Limits»

Active Fctn
Position»
Bottom

Title»

Preferences»

File Operation Status, A:\SCREN298.GIF file saved
2480 MHz
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10.NUMBER OF HOPPING FREQUENCY

10.1.LIMITS
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

10.2.BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT

10.3. TEST PROCEDURE

1. The transmitter output (antenna port) was connected to the spectrum analyzer.
2. Set spectrum analyzer to Peak in Max Hold.
3. Make Product work continually, till all operation channels were recorded.

10.4. TEST RESULT
Number of Hopping Frequency is 79, with frequency space = 1MHz.

% Agilent 16:52:13 Mov 1, 2612 I Marker

Select Marker

Atten 10 dB ; ot Harker

Fl)ﬂlﬂ 'r||I|-“II'|1|JFl|rI|[||I|-| 'ﬂ\ll]l[\'rl["“F'"l N] ’nu’llpllltl ﬂl'l ’I]|I|'|J|I\|-|I|"“I|l|1| Jr-.rl‘rw N ﬂl‘l ‘|'||I|l|'|lu|‘|i|"| "l]WI|"![l'JrI\|i'fr||I[I|JlII|l1||[Il|rl|n|I[1j|l~|l.||||b|F""I|Jn"1| [||||r|||1| J-lllnllrll.-.h"'ﬂ' ﬂ“ll

Normal

|
|
I
‘ Delta

Delta Pair
{Tracking Ref)
Ref a

Span Pair

3 R Center

Off

More
1of 2

File Operation Status. A:\SCREN392.GIF file saved
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11. TIME OF OCCUPANCY (DWELL TIME)

11.1.LIMITS

The average time of occupancy on any channel shall not be greater than 0.4 seconds within
a period of 0.4 seconds multiplied by the number of hopping channels employed.

11.2.BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT

11.3.TEST PROCEDURE

1. The transmitter output (antenna port) was connected to the spectrum analyzer.
2. Set spectrum analyzer's RBW and VBW to applicable value with Peak in Max Hold.
3. Measured pulse time and Time separation.

11.4. TEST RESULT

Channel _ Pulse Wid ) o Result

Freq. (MHZ) ulse Wide(ms) Dwell Time (s) | Limit ()|  (Pass / Fail)
DH1 0.40 0.128

CHO _ 2402 DH3 167 0.267 0.4 Pass
DH5 2.90 0.309
DH1 0.40 0.128

CH39 2441 DH3 163 0.260 0.4 Pass
DH5 2.91 0.310
DH1 0.39 0.125

CH78_ 2480 DH3 1.65 0.264 0.4 Pass
DH5 2.90 0.309
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..‘ai::. Agilent IW

a Mkrl

¥ Select Marker
2

—

Ftten 16 dB
1

Normal

Delta

Delta Pair
{Tracking Ref)

Ref 4
Span Pair

Span Center

.1|Irﬁig#lﬁlg¢, A ﬂ"l'ifmllirll'“)"l\III-Lk'I'I"‘l.uH Hﬂrl‘llfll"""'pn If, ¥ IL.*FI.“*"I. iIJ ﬁ|‘.\hhﬂh’w!4 l"'ﬁ'ﬁflll‘!liww“ﬂiw 1

400.0000000 ps off

More
1of 2

File Operation Status: A:\26.GIF file saved

2402 MHz_DH1
% Agilent | Marker

| Select Marker
1 2z 3 4

—

Normal

Delta

Delta Pair
{Tracking Ref)

Ref 4
Span Pair

Span Center

[\.,._..,_.__.. tnid|

'ﬁ"ql'ﬁ'l‘)" ‘MMH Mldill w..-,_,ll.i,'.’.*‘r\ﬁ”. th_‘wj’ "f'p\'I"||li'I|i'r‘.lllr’hYh.1l"‘I}"']l"I.‘,Irlllklb"ll"w"*\‘ y
1 | Marker a off
1.666666667 ms

£eiy

More
1of 2

File Operation Status, A:\SCREN285.GIF file saved
2402 MHz_DH3
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..‘ai::. Agilent IW

a Mirl Select Marker
2

—

Atten 19 dB

Normal

Delta

Delta Pair
{Tracking Ref)

Ref 4

Span Pair

Span Center

o l"""i" " _.“Mrw.h.d;'h .-‘=aIf,.,‘|I.pwlIn’|Ii’1*iLf‘r'Hh.v,f.l.hl\llll'y‘ﬁijhlmmlt J-I,r-w* J,l"‘lll‘p]ﬁ\,' |"'|I‘
Marker a off
2.900000000 ms

More
1of 2

2402 MHz_DH5

- Agilent | Marker

Mkrl
a T Select Marker
1 2 3 4

———

Atten 16 dB

Normal

Delta

Delta Pair
{Tracking Ref)
Ref &

Span Pair

Span Center

£ Hl'ﬁ ;\pﬂg r,._‘ll I"'ZJl.IrllTﬁIh‘-'T|l'||ylFa'.kiIl*{uﬂﬂwmw.w‘.hg", J1||{|J|“i|*l|||J
FTun

400.9000000 ps
2.10 dB

Lh'l, 1\‘{‘«"|{'"1""'iI\'iH""r'If1}"""*"‘-#‘”"]"*-"4‘"#
Off

More
1 of 2

2441 MHz_DH1
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S D [ Warker

a Mkrl

| Select Marker

—

Normal

Delta

Delta Pair
{Tracking Ref)
Ref 4
Span Pair

. [ Attt S (ot
.|'I-I"""|ﬂ'|Ln”'1"'le"1L~"'l$\‘l"""f‘i.f'ﬁ'H“f!."'i -'1"Ia**-\"ulu']ﬁl"rﬂlll""'vn" rlablrdy " | Wyt
Marker a off

1.633333333 ms

More
1of 2

2441 MHz_DH3

| Marker

| Select Marker
1 2 3 4

a Mkrl
Atten 16 dB

———

Normal

Delta

Delta Pair
{Tracking Ref)
Ref &

Span Pair
\._;'r.-,1__.\‘.,_.1_,1;'—{.-“.*0'\.\\ 'Iﬁl g pan Center
Wityhu i !#1.J"Ir'ﬁ.l'f‘"'\-"r'ﬂ‘.l'ﬂ"l.n'-"'h"'il byt

Marker a 0ff
2.916666667 ms

= More
1 £ sy Hz - 1 1 of 2

2441 MHz_DH5
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% Agilent

a Mkrl

: *“‘“I"“""L““'I'(“-"-'{'{-'"i""I"#*'1‘fxJ'""'r*J('f*‘h'*'fl"‘-*‘““’”*r"‘#’")lﬁ"“"l Lr'1l'HH.iaL’"»4W"in*n*raw”*"#fﬂ"l.b"f|rn'hp

Marke
395.0000000 ps

2480 MHz_DH1

a Mkrl
Atten

|

Iﬂ‘._‘i,\'&1;.n.fllﬁr‘lbW*i*l_,I||||-\LH*-H-.,Mf‘l.“p,&m*j'll“‘I I“"h’h‘v’l . Ju"iﬁl-"l' HiH.F..-W,JIhﬂ,“’, J‘llr‘u #.‘Iw\l‘.

Marker a
1.650000000 ms

£t
FTun

2480 MHz_DH3

¥ Select Marker

ile Operation Status. A:\27.GIF file saved

° Select Marker

opyright 2000-2005 Agilent Technologies

Page 19 of 44

| Marker

—

Normal

Delta

Delta Pair
{Tracking Ref)
Ref 4
Span Pair

Span Center

Off

More
1of 2

| Marker

1 2 3 4

———

Normal

Delta

Delta Pair
{Tracking Ref)
Ref &

Span Pair

Span Center

0ff

More
1 of 2




CTI

Report No. : EESZE10090004 Page 20 of 44

..‘ai::. Agilent IW

a Mirl Select Marker

2

1R d —

Ftten 16 dB

Normal

Delta

Delta Pair
{Tracking Ref)

Ref 4

P Span Pair
| Span Center

L |l"J"‘Ih'lll"'."'l‘4|\‘-lﬂ-‘u'ﬂrﬂ,“l, I|Ir'1._|'''.IJ5'-"‘i'n\'tf‘r.'l‘''l'''-\I'l"|'''*|l''1‘1}";"“1""\"'-'i "\'f"'"‘"f"r i Jl"l
£t

Marker a off

2.9000A0000 ms

More
1of 2

File Operation Status, A:\24.GIF file saved
2480 MHz_DH5
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12.1.LIMITS

The limit for peak output power is 1 Watt (30dBm).

12.2.BLOCK DIAGRAM OF TEST SETUP

Eloc I

Spectrum Analayzer

12.3.TEST PROCEDURE
1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Set spectrum analyzer's RBW and VBW to applicable value with Peak in Max Hold.
3. Record the channel power directly from the spectrum analyzer.

12.4. TEST RESULT

EUT

.

Page 21 of 44

12. MAXIMUM PEAK CONDUCTED OUTPUT POWER MEASUREMENT

Freq. (MHz) Reading Power Cable Loss | Measured Power Limit Result
q- (dBm) (dB) (dBm) (dBm) | (Pass / Fail)
2402 -0.07 0.5 0.43 30 Pass
2441 -1.71 0.5 -1.21 30 Pass
2480 -3.34 0.5 -2.84 30 Pass

3% Agilent 13:44:04 Now 1, 2612 I Trace
#fAtten 10 dB - 5 Tracg
Clear Write
Max Hold
Min Hold
View
Blank
More

2402MHz

1of2
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% Agilent 18:55:53 Hov 1, 2612 Peak Search

sAtren 16 dB 71 dB Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr > CF

2.441000000 GHz
-1.71

More
1 of 2

2441MHz

# Agilent 18:53:36 Now 1, 2012 Peak Search

#Atten 16 dB . Next Peak
Next Pk Right
Next Pk Left

o \ Min Search

T e
Pk-Pk Search

2.480000000 GHz Mkr > CF

More
1 of 2

M W

File Operation Status. A:\SCREN421.GIF file saved
2480MHz

Remark: The modulation mode and data rate is the worse mode.
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13.BAND EDGE EMISSION MEASUREMENT

13.1.LIMITS

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on
the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with
the radiated emission limits specified in §15.209(a).

13.2.BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT
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3% Agilent 15:56:12 Nov 28, 2012 Marker

Em Atten 18 dB 5 I s Select Marker

2

Marker

2.399470000 GHz \ Marker Trace
-52.95 dBm " Auto 1 2 3
Readout,
Frequency
Marker Table
On Dff

Marker RAll Off

More
2of 2
File Operation Status, A:\1.GIF file saved
2402MHz

%% Agilent 16:20:51 Nov 28, 2012 Marker
Atten 18 dB " e ' Selezct Marker
Normal
Delta
2.484580000 GHz | oitapar
-7751 dBm Ref a
UEL Span Pair
#UBH - Span Center
Off
More
1of 2

File Operation Status, A:\3.GIF file saved
2480MHz
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14. SPURIOUS RF CONDUCTED EMISSIONS MEASUREMENT

14.1.LIMITS

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits.

14.2.BLOCK DIAGRAM OF TEST SETUP

e ———f ]

Spectrum Analayzer EUT

14.3. TEST PROCEDURE

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Set spectrum analyzer's RBW and VBW to applicable value with Peak in Max Hold.

3. Record the peak level of the in-band emission and all spurious emissions from the lowest
frequency generated in the Product up through the 10™ harmonic.

14.4. TEST RESULT
Please see the following plots.
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5 Agilent 19:21:53 Nov 1, 2012 Peak Search
#Atten 16 dB i 4B Next Peak
60.700000 MHz

Next Pk Right

-56.48 dBm g
Next Pk Left
Min Search

Pk-Pk Search

Mkr > CF

More
1of 2

File Operation Status, A:\SCREN428.GIF file saved

¥ Agilent 19:12:29 MNow 1, 2612 BW/Avg

Res BW

166.8 kHz

Auta Man

Video BH

300.8 kHz

Auto Man

VBW/RBW

16.00008

RAuto Man

R | N — _— Average
S I = L e e 1 @ @
On 0ff

Avg/YBH Type

Log—Pwr (Videod»

Auto Man

Span/RBH

1686

Auto Man

File Operation Status. A:\SCREN426.GIF file saved
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¥ Agilent 02:08:56 Oct 31, 2012 L Amplitude
-15 dEm Atten 16 dB Ref Level
-15.66 dBm
Ref Level
- Attenuation
15.08 dBm nuation
Auto Man
Scale/Div
1086 dB
Scale Type
Log Lin

Al n Presel Center

plitud

Al Presel Ad just
[3-26 GHzIv

7.888 Hz

More

1of3

File Operation Status, C:\STATE@26.5TA file saved

2402MHz
2 Agilent 19:23:20 Mov 1, 2012 Marker
dBm #Atten 16 4B Select Marker
1 2z 3 4
Marker |
89.800000 MHz
Normal
-61.51 dBm
Delta
) i Delta Pair
B ST T e U R e L (Tracking Fefy
Ref A
Span Pair
Span Center
dBm B
dBm
Off
More
1of 2

File Operation Status. A:\SCREN4293.GIF file saved
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% Agilent 19:08:19 Moy 1, 2612 Act Fctn Posn
Top
Center
Bottom
.

T | Ao ,T
_..,..,,._,.,-.‘.kw,JL..._, [ S| SR S PSR S

#\BH 360 7 ms (601 p
plitus

2 dBm

dBm

dBm

dBm

File Operation Status. A:\SCREN425.GIF file

% Agilent 02:09:49 Oct 31, 2012 L Marker
Bm Atten 19 dB . ; 1Sele20t ngkez
Marker |
13.820000000 GHz
-77.04 dBm

Normal

Delta

Delta Pair
{Tracking Ref)
f

Re A

Span Pair
Span Center

off

More
1 of 2

File Operation Status. A:\SCRENO®27.GIF file saved
2441MHz
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% Agilent 19:24:26 Mov 1, 2612

#Atten 16 dB

81.700000 MHz
-57.73 dBm

|l.."LpJ '

e

oty

Page 29 of 44

Marker

Select Marker

Tracking Ref)
Ref

Span

Normal

Delta

Delta Pair
[
Span Pair

Center

Off

More
1of 2

File Operation Status, A:\SCREN430.GIF file saved

= Agilent 19:13:18 How 1, 2812

N\

A —i eu Pt !

File Operation Status. A:\SCREN427.GIF file saved

"' A

BH/Avy
Res BW
106.8 kHz
Auta Man
Video BH
306.8 kHz
Auto Man
VBW/RBW
18.66000
Auto Man
Average
188
On 0ff
Avg/YBH Type
Log—Pwr (VMideo)¥
Auto Man
Span/RBH
166
Auto Man
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5 Agilent 02:18:28 Oct 31, 2812

18 dBm Atten 18 dB
% |Marker
14.420000000 GHz
-75.84 dBm

b
[ DN LW SRS

#yBH

1

2480MHz

15.RADIATED EMISSIONS MEASUREMENT

15.1.LIMITS

Page 30 of 44

| Marker

| Select Marker

Normal

TR0 ST IR RO - S AP B

Delta

Span

Tracking Ref)
Ref 4

Delta Pair

Span Pair

Center

Off

More
1of 2

Copyright 2000-2006 Agilent Technologies

The field strength of any emissions, which appear outside of operating frequency band and
restricted band specified on 15.205(a), shall not exceed the general radiated emission

limits as below.

Frequency (MHz) Field strength (uV/m) Distance (m)
0.009-0.490 2400/F (kHz) 300
0.490-1.705 24000/F (kHz) 30

1.705-30 30 30
30-88 100 3
88-216 150 3

216-960 200 3

Above 960 500 3

Note: the tighter limit applies at the band edges.
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15.2.BLOCK DIAGRAM OF TEST SETUP

For radiated emissions from 9kHz to 30MHz
RX Antenna

EUT

Metal Full Soldered Ground Plane

Spectrum Analyzer

I Receiver e

For radiated emissions from 30 - 1000MHz
. RX Antenna

Ant. feed |
point

T I
| aal
Glcm g =i

Spectrum Analyzer

I Receiver o
For radiated emissions from 1GHz to 25GHz
Support
Equipment Antenna

Spectrum Analyzer

' - "h
! Receiver i

15.3. TEST PROCEDURE

A. Above 30MHz
a. The Product was placed on the top of a turntable 0.8 meters above the ground in the
chamber, 3 meters away from the antenna (wideband antenna), which was mounted on
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the top of a variable-height antenna tower. The maximum values of the field strength are
recorded by adjusting the polarizations of the test antenna and rotating the turntable.

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

c. The test frequency analyzer system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

B. Below 30MHz

a. The Product is placed on a turntable 0.8 meters above the ground in the chamber, 1
meter away from the antenna (loop antenna). The maximum values of the field strength
are recorded by adjusting the polarizations of the test antenna and rotating the turntable.
b. For each suspected emission, the Product was arranged to its worst case and then turn
table was turned from 0 degrees to 360 degrees to find the maximum reading.

c. The test frequency analyzer system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.
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15.4. TEST RESULT

Page 33 of 44

Antenna Final -
Frequency Detector Limit Result

Polarization Emission ;
(MHZ) (PK/ QP /AV) (dBpV/m) (Pass / Fail)

H/V) (dBuV/m)
366.650 H QP 28.13 46.0 Pass
1600.000 H PK 40.36 54.0 Pass
2390.000 H PK 41.58 54.0 Pass
2402.000 H PK 81.76 Pass
4804.000 H PK 52.30 54.0 Pass
290.750 \ QP 37.30 46.0 Pass
1650.000 \Y PK 44.95 54.0 Pass
2390.000 \Y PK 42.19 54.0 Pass
2402.000 \ PK 90.47 Pass
4050.000 \ PK 52.55 54.0 Pass
2402MHz

Antenna Final
Frequency - Detector o Limit Result

Polarization Emission .
(MHZ) (PK/QP/AV) (dBpV/m) (Pass / Fail)

H/V) (dBpV/m)

225.917 H QP 31.70 43.5 Pass
1750.000 H PK 40.45 54.0 Pass
2058.333 H PK 40.68 54.0 Pass
2441.000 H PK 83.34 Pass
4882.000 H PK 50.38 54.0 Pass
415.667 \ QP 35.70 46.0 Pass
1825.000 \Y PK 42.18 54.0 Pass
2325.000 \Y PK 42.35 54.0 Pass
2441.000 \Y PK 87.39 Pass
4882.000 \ PK 52.54 54.0 Pass

2441MHz
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Frequency Antenna Detector Final Limit Result
(MHZz) Polarization (PK/QP/AV) Emission (dBuV/m) (Pass / Fail)
(H/V) (dBuV/m)
293.817 H QP 32.00 46.0 Pass
1741.000 H PK 39.90 54.0 Pass
2258.333 H PK 39.63 54.0 Pass
2480.000 H PK 85.50 Pass
2483.500 H PK 43.15 54.0 Pass
4960.000 H PK 50.64 54.0 Pass
433.889 \Y% QP 34.60 46.0 Pass
1641.667 Vv PK 40.58 54.0 Pass
2325.000 \Y PK 41.00 54.0 Pass
2480.000 \Y PK 87.41 - Pass
2483.500 \Y% PK 42.81 54.0 Pass
4960.000 Vv PK 50.17 54.0 Pass
2480MHz

Note 1: The above tables show that the frequencies peak data are all below the average limit,
so the average data of these frequencies are deems to fulfill the average limits and
not reported.

Note 2: The emissions below 30MHz are not reported for they are much lower than the limits.

Note 3: All outside of operating frequency band and restricted band specified are below
15.209.
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Annex
Declaration for Bluetooth

Device acc to Part 15.247

1 Output power and channel separation of a Bluetooth device in the different
operating modes:

The different operating modes (data-mode, acquisition-mode) of a Bluetooth device has
no influence on the output power and the channel spacing. There is only one transmitter
which is driven by identical input parameters concerning these two parameters.

Only a different hopping sequence will be used. For this reason the check of these RF
parameters in one op-mode is sufficient.

2 Frequency range of a Bluetooth device:

Hereby we declare that the maximum frequency of this device is: 2402 — 2480 MHz.
This is according to the Bluetooth Core Specification (+ critical errata) for devices which
will be operated in the USA.

This was checked during the Bluetooth Qualification tests (Test Case: TRM/CA/04-E).
Other frequency ranges ( e.g. for Spain, France, Japan) which are allowed according the
Core Specification are not supported by this device.

3 Co-ordination of the hopping sequence in data mode to avoid simultaneous
occupancy by multiple transmitters:

Bluetooth units which want to communicate with other units must be organized in a
structure called piconet. This piconet consist of max. 8 Bluetooth units. One unit is the
master the other seven are the slaves. The master co-ordinates frequency occupation in
this piconet for all units. As the master hop sequence is derived from its BD address
which is unique for each Bluetooth device, additional masters intending to establish new
piconets will always use different hop sequences.

4 Example of a hopping sequence in data mode:

Example of a 79 hopping sequence in data mode:

40, 21, 44, 23, 42, 53, 46, 55, 48, 33, 52, 35, 50, 65, 54, 67,
56, 37, 60, 39, 58, 69, 62, 71, 64, 25, 68, 27, 66, 57, 70, 59,
72,29,76, 31,74, 61, 78, 63, 01, 41, 05, 43, 03, 73, 07, 75,
09, 45, 13,47, 11,77, 15, 00, 64, 49, 66, 53, 68, 02, 70, 06,
01, 51, 03, 55, 05, 04
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5 Equally average use of frequencies in data mode and behaviour for short
transmissions:

The generation of the hopping sequence in connection mode depends essentially
on two input values:

1. LAP/UAP of the master of the connection

2. Internal master clock

The LAP (lower address part) are the 24 LSB’s of the 48 BD_ADDRESS. The
BD_ADDRESS is an unambiguous number of every Bluetooth unit. The UAP (upper
address part) are the 24 MSB'’s of the 48 BD_ADDRESS.

The internal clock of a Bluetooth unit is derived from a free running clock which is never
adjusted and is never turned off. For synchronisation with other units only offset are
used. It has no relation to the time of the day. Its resolution is at least half the RX/TX slot
length of 312.5 us. The clock has a cycle of about one day (23h30). In most case it is
implemented as 28 bit counter. For the deriving of the hopping sequence the entire LAP
(24 bits), 4 LSB’s (4 bits) (Input 1) and the 27 MSB’s of the clock (Input 2) are used.
With this input values different mathematical procedures (permutations, additions, XOR-
operations) are performed to generate the sequence. This will be done at the beginning
of every new transmission.

Regarding short transmissions the Bluetooth system has the following behaviour: The
first connection between the two devices is established, a hopping sequencewas
generated. For transmitting the wanted data the complete hopping sequencewas not
used. The connection ended.

The second connection will be established. A new hopping sequence is generated. Due
to the fact that the Bluetooth clock has a different value, because the period between the
two transmission is longer (and it cannot be shorter) than the minimum resolution of the
clock (312.5 us). The hopping sequence will always differ from the first one.

6 Receiver input bandwidth and behaviour for repeated single or multiple packets:

The input bandwidth of the receiver is 1 MHz. In every connection one Bluetooth device
is the master and the other one is the slave. The master determines the hopping
sequence (see chapter 5). The slave follows this sequence. Both devices shift between
RX and TX time slot according to the clock of the master.

Additionally the type of connection (e.g. single or multislot packet) is set up at the
beginning of the connection. The master adapts its hopping frequency and its TX/RX
timing according to the packet type of the connection. Also the slave of the connection
will use these settings.

Repeating of a packet has no influence on the hopping sequence. The hopping
sequence generated by the master of the connection will be followed in any case. That
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means, a repeated packet will not be send on the same frequency, it is send on the next
frequency of the hopping sequence.

7 Dwell time in data mode

The dwell time of 0.3797s within a 30 second period in data mode is independent from
the packet type (packet length). The calculation for a 30 second period is a follows:

Dwell time = time slot length * hop rate / number of hopping channels *30s

Example for a DH1 packet (with a maximum length of one time slot) Dwell time =625 us
* 1600 1/s / 79 * 30s = 0.3797s (in a 30s period) For multislot 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
s * 1600 * 1/5 *1/s / 79 * 30s = 0.3797s (in a 30s period).

This is according the Bluetooth Core Specification V 1.0B (+ critical errata) for all
Bluetooth devices. Therefor all Bluetooth devices comply with the FCC dwell time
requirement in data mode. This was checked during the Bluetooth Qualification tests.
The Dwell time in hybrid mode is measured and stated in the test report.

8 Channel Separation in hybrid mode

The nominal channel spacing of the Bluetooth system is 1Mhz independent of the
operating mode.

The maximum “initial carrier frequency tolerance” which is allowed for Bluetooth is
fcenter = 75 kHz.

This was checked during the Bluetooth Qualification tests (Test Case: TRM/CA/07-E) for
three frequencies (2402, 2441, 2480 MHz). Additionally an example for the channel
separation is given in the test report

9 Derivation and examples for a hopping sequence in hybrid mode

For the generation of the inquiry and page hop sequences the same procedures as
described for the data mode are used (see chapter 5), but this time with different input
vectors:

e For the inquiry hop sequence, a predefined fixed address is always used. This results
in the same 32 frequencies used by all devices doing an inquiry but every time with a
different start frequency and phase in this sequence.

e For the page hop sequence, the device address of the paged unit is used as input
vector. This results in the use of a subset of 32 frequencies which is specific for that
initial state of the connection establishment between the two units. A page to different
devices would result in a different subset of 32 frequencies.
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So it is ensured that also in hybrid mode the frequency use equally averaged.

Example of a hopping sequence in inquiry mode:
48, 50, 09, 13, 52, 54,41, 45, 56, 58, 11, 15, 60, 62, 43, 47, 00, 02, 64, 68, 04, 06,
17, 21, 08, 10, 66, 70, 12, 14, 19, 23

Example of a hopping sequence in paging mode:
08, 57, 68, 70, 51, 02, 42, 40, 04, 61, 44, 46, 63, 14, 50, 48, 16, 65, 52, 54, 67, 18,
58, 56, 20, 53, 60, 62, 55, 06, 66, 64

10 Receiver input bandwidth and synchronisation in hybrid mode:

The receiver input bandwidth is the same as in the data mode (1 MHz). When two
Bluetooth devices establish contact for the first time, one device sends an inquiry access
code, the other device is scanning for this inquiry access code. If two devices have been
connected previously and want to start a new transmission, asimilar procedure takes
place. The only difference is, instead of the inquiry access code, an special access code,
derived from the BD_ADDRESS of the paged device will be, will be sent by the master
of this connection.

Due to the fact that both units have been connected before (in the inquiry procedure) the
paging unit has timing and frequency information about the page scan of the paged unit.
For this reason the time to establish the connection is reduced considerable.

11 Spread rate / data rate of the direct sequence signal

The Spread rate / Data rate in inquiry and paging mode can be defined via the access
code. The access code is the only criterion for the system to check if there is a valid
transmission or not. If you regard the presence of a valid access code as one bit of
information, and compare it with the length of the access code of 68 bits, the Spread
rate / Data rate will be 68/1.

12 Spurious emission in hybrid mode

The dwell time in hybrid mode is shorter than in data mode. For this reason the spurious
emissions average level in data mode is worst case. The spurious emissions peak level
is the same for both modes.

13 Peak power spectral density measurement

Since the transmitter is only active for some milliseconds on one channel you would get
a result with many interruptions if using a sweep time of e.g. 1s as stated in the FCC
rules. Therefore a fast sweep in maxhold function is used instead and the Product is
activated several times until the measurement curve has stabilized.
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APPENDIX 1 PHOTOGRAPHS OF TEST SETUP

TEST SETUP OF RADIATED EMISSION (above 1GHz)
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APPENDIX 2 EXTERNAL PHOTOGRAPHS OF PRODUCT

View of Product-1

View of Product-2

7\ Hotline
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View of Product-3
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APPENDIX 3 INTERNAL PHOTOGRAPHS OF PRODUCT

Internal View of Product-1

Internal View of Product-2
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Internal View of Product-4
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Bluetooth Module

Internal View of Product-6

*** End of report ***

The test report is effective only with both signature and specialized stamp, The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of CTI, this report can't be
reproduced except in full.
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