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REVISION HISTORY

Original Test Report No. 10549329A-G

Revision Date Page revised Revision Description
00 December 1, 2014 - Original
01 January 20, 2015 P.3 - Correction of clock frequencies used in the EUT
in 2.2 Product description
P.7 - Correction of Model and Serial number
in 4.2 Description of EUT and support equipment
P.9 - Modification of 9.4, Test procedure
P.10 - Correction of Figure 1., Antenna angle
All pages - Due to change of company name, the description of
“UL Kashima, Inc” was changed to “UL Japan, Inc”.
02 January 28, 2015 P.3 - Due to change of block diagram, the description in
FCC 15.31(e) of the stable voltage was changed.
P.4 - Correction of typo in 3.2 Procedures and results
P.7 - Correction of configuration in 4.2 Configuration and
peripherals
03 January 28, 2015 p.7 - Addition of notation in the configuration in 4.2
Configuration and peripherals
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SECTION 1: Customer information
Company Name . CASIO COMPUTER CO., LTD.
Brand Name . CASIO
Address . 3-2-1, Sakae-cho, Hamura-shi, Tokyo, 205-8555, JAPAN
Telephone Number I +81-42-579-7282
Facsimile Number T +81-42-579-7702
Contact Person © Hiroaki Suzuki
SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.
Type of equipment . Bluetooth Watch
Model No. . ECB-500
Serial No. :  Referto 4.2 in this report.
Rating . DC25Vv
Country of Mass-production  : China
Condition of EUT . Engineering prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT : No modification by the test lab.
Receipt Date of Sample . November 12, 2014

2.2 Product description

Model: ECB-500 (referred to as the EUT in this report) is a Bluetooth Watch.
The clock frequencies used in the EUT: 26 MHz, 32.768 kHz

<Radio part>

Equipment type . Transceiver
Frequency of operation : 2402-2480MHz
Bandwidth & channel spacing : 2MHz

Type of modulation : GFSK

Antenna type : Chip antenna
Antenna gain : -1.0dBi
Operation temperature range : -10to +60 deg.C.

FCC 15.31 (e)

The EUT provides stable voltage (DC1.35V) constantly to the wireless transmitter regardless of input voltage.
Instead of a new battery, DC power supply was used for the test.

That does not affect the test result, therefore the EUT complies with the requirement.

FCC 15.203
It is impossible for end users to replace the antenna, because the antenna is mounted inside of the EUT. Therefore the
EUT complies with the requirement.

UL Japan, Inc.
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SECTION 3: Test specification, procedures & results

3.1

Test Specification

Test Specification

FCC Part 15 Subpart C: 2014, final revised on August 15, 2014 and effective
October 14, 2014

Title FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators

Section 15.207 Conducted limits

Section 15.209 Radiated emission limits, general requirements

Section 15.247 Operation within the bands 902-928MHz, 2400-2483.5MHz,

and 5725-5850MHz
3.2 Procedures and results

Item Test Procedure *1) | Specification | Remarks | Deviation Worst Margin Results
Conducted | \Ns) £63.10:2009  |FCC 15.207 . NIA A N/A
Emission 2)
6dB ) FCC 15.247 .
Bandwidth ANSI C63.10:2009 @)(2) Conducted N/A Complied
Maximum «
See data
Peak i FCC 15.247 .
Conducted ANSI C63.10:2009 0)3) Conducted N/A Complied
Output Power
3.8dB
Out of Band -
Emission FCC15.109,  |Conducted prod-. 200, 00MNz
& ANSI C63.10:2009 |[15.247 (d) & / N/A Detection'AV Complied
Restricted 15.209 Radiated g
Band Edges Mode: Tx 2402 MHz,
TX, Bluetooth LE

Maximum
zg\é\gal ANSI C63.10:2009 [FCC 15.247 (e) |Conducted N/A  |* See data Complied
Density
Note: UL Japan’s EMI Work Procedures No.13-EM-W0420 and 13-EM-W0422.
*1) These tests were also referred to KDB 558074 v03r02 (FCC), "Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under 815.247”.
*2) The test is not applicable since the EUT has no AC mains.
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3.3 Addition to standard

Item Test Procedure Specification | Remarks Worst Margin Results

Occupied ANSI C63.4:2009

Bandwidth .13' M_easulren&(_ent of - Conducted |- -

(99%) intentional radiators,

RSS-Gen 4.6.1

Note: UL Japan’s Work Procedures No. 13-EM-W0420 and 13-EM-W0422
* Other than above, no addition, exclusion nor deviation has been made from the standard.

34 Confirmation

UL Japan, Inc. hereby confirms the E.U.T., in the configuration tested, complies with the specifications FCC
Part 15 Subpart C: 2014.

35 Uncertainty

The following uncertainties have been calculated to provide a confidence level of 95% using a coverage factor k=2.

Item Frequency range
Radiated emission 30 MHz-1GHz 6.3dB
1 GHz-6 GHz 45 dB
6 GHz-18 GHz 4.8dB
18 GHz-26.5 GHz 49dB

The data listed in this report meets the limits unless the uncertainty is taken into consideration.

Antenna port conducted test

Power measurement uncertainty above 1GHz for this test was: () 1.5dB

Spurious emission (Conducted) measurement (below 1GHz) uncertainty for this test was: () 1.6dB
Spurious emission (Conducted) measurement (1G-3GHz) uncertainty for this test was: (x) 1.4dB
Spurious emission (Conducted) measurement (3G-18GHz) uncertainty for this test was: () 2.8dB
Spurious emission (Conducted) measurement (18G-26.5GHz) uncertainty for this test was: () 2.5dB
Bandwidth measurement uncertainty for this test was: (z) 5.4%

UL Japan, Inc.
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3.6 Test Location
UL Japan, Inc.
Kashima EMC Lab.
1614 Mushihata, Katori-shi, Chiba-ken, 289-0341 JAPAN
Telephone number +81 478 82 0963
Facsimile number +81 478 82 3373
A2LA Accreditation No. 1266-01
Size of reference .
Fcc ic Width x Depth x ground Maximum
Registration | Registration . . measurement
No. No. Height (m) plane/hquzontal distance
conducting plane (m)
No.1 Open site 90558 IC 4659A-1 6.0x55x25 20 x 40 10m
No.2 Open site 510504 IC 4659A-2 4.4x4.4%x2.15 18 x 20 10 m
No.5 Open site 99356 IC 4659A-5 8.6x7.1x24 18 x 23 10m
No.1 Shielded room 90558 1C 4659A-1 54x45x2.3 - -
No.2 Shielded room 510504 1C 4659A-2 3.6x2.7x2.3 - -
No.3 Shielded room - - 54x3.6x2.3 - -
No.4 Shielded Room - - 6.1x6.1x3.1 - -
No.5 Shielded Room 99356 IC 4659A-5 42x3.1x25 - -
No.3 Fully Anechoic Chamber | - - 7.0x35x35 - -
No.6 Semi-anechoic Chamber | 372431 1C 4659A-6 8.5x55x5.2 - 3m
No.10 Semi-anechoic Chamber | 682397 IC 4659A-10 | 18.4x9.9x 7.7 - 10m
No.11 Semi-anechoic Chamber| 718605 1C 4659A-7 9.0x6.5x5.2 - 3m
No.1 Measurement room - - 50x3.7x2.6 - -
No.6 Measurement room - - 43x4.4x2.7 - -

Our company name was changed from “UL Kashima, Inc.” to “UL Japan, Inc.” on January 1%, 2015.

3.7 Data of tests, Test instruments, and Photographs of test set up

Refer to APPENDIX.
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SECTION 4: Operation of E.U.T. during testing
4.1 Operating mode
Test item Mode Tested frequency
All items Transmitting Hopping OFF 2402MHz, 2440MHz, 2480MHz
(Low Energy), Payload: PRBS9

Power settings: -6dBm
Test software: BACI Direct test over SPI

Justification:  The system was configured in typical fashion (as customer would normally use it) for testing.

4.2 Configuration and peripherals
A:
. EUT
2
—
L
1
5 4
AC100V,50Hz _ 6 | B
Without PE I:l - joint

*Cabling and setup were taken into consideration and test data was taken under worse case conditions.

Description of EUT and support equipment

No. | ltem Model number | Serial number | Manufacturer Remark
A Bluetooth Watch ECB-500 *1) CASIO EUT
B DC Power Source PAD 35-10L 15314224 KIKUSUI ELETRINIS CORP.

*1) Serial No.7 for Antenna port conducted tests, Serial No.6 for Radiated emission test.

List of cable used

No. Item Length (m) Shield Remark
1 DC(+) 0.1 Unshielded Red
2 DC(-) 0.1 Unshielded Black
3 Reset 0.1 Unshielded White
4 DC(+) Extension 1.9 Unshielded Dark blue
5 DC(-) Extension 1.9 Unshielded Light blue
6 AC 2.8 Unshielded
UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373
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SECTION 5: 6dB bandwidth & Occupied bandwidth (99%6)

Test procedure

The bandwidth was measured with a spectrum analyzer connected to the antenna port.

The test was measured based on Method 8.1 Option 1 and 8.2 Option 2 of KDB 558074 “Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

Summary of the test results: Pass
Refer to APPENDIX 1

SECTION 6: Maximum peak output power

Test procedure

The Maximum Peak Output Power was measured with a power meter connected to the antenna port.

The test was measured based on Method 9.1.3 PKPM1 of KDB 558074 “Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

Summary of the test results: Pass
Refer to APPENDIX 1

SECTION 7: Spurious emissions (Antenna port conducted)

Test procedure

The Out of Band Emissions was measured with a spectrum analyzer connected to the antenna port.

The radio frequency power that is produced by the intentional radiator confirmed 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on a radiated measurement.

In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.

Then, wide-band noise near the limit was checked separately, however the noise was not detected as shown in the
chart. (9kHz-150kHz:RBW=200Hz, 150kHz-30MHz:RBW=10kHz)

Summary of the test results: Pass
Refer to APPENDIX 1.

SECTION 8: Peak power density

Test procedure

The peak power density was measured with a spectrum analyzer connected to the antenna port.
Instrument used : Spectrum Analyzer
RBW/VBW 3kHz / 9kHz

The test was measured based on Method 10.2 PKPSD of KDB 558074 “Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

Summary of the test results: Pass
Refer to APPENDIX 1

UL Japan, Inc.
Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
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Facsimile: +81-478-82-3373



Test report No. : 10549329A-G-R3

Page :9o0f 27

Issued date : December 1, 2014
Issued date : January 28, 2015
FCCID : BBQS01W

SECTION 9: Radiated emission

9.1 Operating environment

Test room : See test data (APPENDIX 1)
Temperature : See test data (APPENDIX 1)
Humidity : See test data (APPENDIX 1)

9.2 Test configuration

EUT was placed on a polystyrene platform of nominal size, 0.5m by 0.5m, raised 0.8m above the conducting ground
plane. Photographs of the set up are shown in APPENDIX 3.

9.3 Test conditions

Frequency range : 30MHz - 25GHz
EUT position : Table top

94 Test procedure

The Radiated Electric Field Strength intensity has been measured on a semi-anechoic chamber with a ground plane
and at a distance of 3m (below 15GHz) / 1m (above 15GHz) (Refer to Figure 1). Measurements were performed with
quasi-peak, peak and average detector. The measuring antenna height was varied between 1 and 4m and EUT was
rotated a full revolution in order to obtain the maximum value of the electric field intensity. The measurements were
performed for both vertical and horizontal antenna polarization.

The radiated emission measurements were made with the following detection.

Frequency 30 - 1000MHz 1-25GHz 20dBc
Detection Type : Quasi-Peak Peak Average *1) Peak
IF Bandwidth : 120kHz RBW:1MHz RBW: 1MHz RBW: 100kHz,
VBW:3MHz VBW: 3MHz VBW: 300kHz
Detector: Linear Voltage
Averaging

*1) Average Power Measurement was measured based on 13. 3. 2. I) 2) of "Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

The carrier levels and noise levels were confirmed at each position of X, Y and Z axes to see the position of maximum
noise, and the test was made at the position that has the maximum noise.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
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Figure 1. Antenna angle
No. 10 Semi-anechoic chamber (Antenna angle) g‘?d,\:.a};ti]l E:}.'\]\;,';:, No.11 Semi-Anechoic Chamber (Antenna angle) Radiated Emission

Logbicon Antenna

% 0deg,

3m/1t

0deg. _ Hom Antenna _|

2m /2t

Turn Table

Measuring Receiver

3m

im

No. 11 Semi-anechoic Charmber (Antenna angle) R e ooy

Horn Antenna

i
[
| Measuring Spectrum \
A"_M zer A TurnTable

2m/2t

95 Band edge
Band edge level at 2390MHz, 2483.5MHz and 2400MHz is below the limits of FCC 15.209. Refer to the data.
9.6 Results

Summary of the test results: Pass
*No noise was detected above the 4" order harmonics.

Refer to APPENDIX 1.
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Test instruments
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Radiated emission
Pre-check of the worst position
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10549329A-G-R3

-6dB Bandwidth

Test place UL Japan, Inc. No.6 Measurement Room
Date November 12,2014
Temperature / Humidity 23deg.C , 56%RH
Engineer Kazuhiro Ando
Mode Tx, Bluetooth LE
Freq. -6dB Bandwidth Limit
[MHZ] [MHz] [MHz]
2402.0000 1.097 >0.500
2440.0000 1.005 >0.500
2480.0000 0.858 >0.500
Tx, 2402MHz Tx, 2440MHz
1 Agilant RL 1 Agilant RL
Ref 107 dBpl WAuen 16 4B Ref 107 dEul WAtten 16 dB
sPeak *Paak
& | o e — - e ——
Lafv | LaFlw
Hl 52 Hl 32
Cantar 2487 BHE GHz Span 19 MHz Center 2,448 008 GHz Span 18 MHz
sRes BH 100 kiz wEH 300 kHz Sweep 184 ms (1201 prs) sRes BH 100 kHz sYBW 380 kHz Sweep L84 ms (1291 prs)
Occupied Bandwidth Occ BH X PWwr 9980 ¢ Occupied Bandwidth Oce BH % PWr 9980
2.2939 MHz ¥ dB 6.0 dB 21320 MHz ¥ dB 500 dB
Transmit Freq Error 141,687 kHz Transmit Freq Error  77.863 kHz
u dB Bandwidth 1897 MHz u dB Bandwidth 1.8@5 MHz
Tx, 2480MHz
1 Agilant RL
Ref 107 dBpl WAtten 16 dB
sPaak
i I I . P
dB/ &
LgFv
M 52
Conter 2,450 000 GHz Span 10 FHz
WRes BH 108 kHz WIBH 388 kHz Sween L84 ms (1201 p1s)
Occupied Bandwidth Oce BM % Pur  93.00 7
1.7199 MHz ¥ dB 500 dB
Transmit Freq Error  61.204 kHz
u dB Bandwidth E57 642 kHz
UL Japan, Inc.
Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373 12727
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10549329A-G-R3

Maximum Peak Conducted Output Power

(PKPM1)
Test place UL Japan, Inc. No.6 Measurement Room
Date November 18, 2014
Temperature / Humidity 22deg.C , 40%RH
Engineer Kazuhiro Ando
Mode Tx, Bluetooth LE

(* P/M: Power Meter with power sensor)

Ch Freq. P/M (Peak) | Cable Atten. Result Limit Margin
Reading Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2402.0 -14.13 0.67 10.07 -3.39 0.46 30.00 1000 33.39
Mid 2440.0 -14.22 0.68 10.07 -3.47 0.45 30.00 1000 33.47
High 2480.0 -14.63 0.68 10.07 -3.88 0.41 30.00 1000 33.88

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373
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10549329A-G-R3

Maximum Conducted Output Power (Reference data for SAR test)

(AVPMI1)

No.6 Measurement Room

Test place UL Japan, Inc.
Date November 18, 2014
Temperature / Humidity 22deg.C , 40%RH
Engineer Kazuhiro Ando
Mode Tx, Bluetooth LE
(* P/M: Power Meter with power sensor)
Ch Freq. P/M (AV) Cable Atten. Result
Reading Loss Loss
[MHZ] [dBm] [dB] [dB] [dBm] [mW]
Low 2402.0 -15.10 0.67 10.07 -4.36 0.37
Mid 2440.0 -15.24 0.68 10.07 -4.49 0.36
High 2480.0 -15.70 0.68 10.07 -4.95 0.32

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373
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10549329A-G-R3

Test place UL Japan, Inc. No.6 Measurement Room
Date November 12, 2014

Temperature / Humidity 23deg.C , 56%RH

Engineer Kazuhiro Ando

Burst rate confirmation

Tx, Bluetooth LE

Duty Factor Calculation

Duty Factor: 20log (1/duty cycle) = 2.6dB

duty cycle = 0.00046225 / 0.000624875 = 0.74 (74%)

% Agilent RL
aMkr2 8249 ps
Ref @ dBm #Atten 10 dB -0.17 dB
#Peak
Lo
109 “"'\ y
@ | I

|

5152 il !

Center 2.440 000 GHz Span @ Hz
es BW 1 MHz #WBH 3 MHz Sweep 1 ms (8001 nts)
Marker  Trace Type ¥ Rxis Anplitude
1R 2> Tine 198.2 ps ~72.55 dEn
la ()] Time 462.2 ps 2.28 dB
2R (3 Time 198.2 ps -72.55 dbn
28 @ Tine £24.8 ps -B.17 dB
UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373
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10549329A-G-R3

Test place UL Japan, Inc. No.6 Measurement Room
Date November 12, 2014
Temperature / Humidity 23deg.C , 56%RH
Engineer Kazuhiro Ando
Spurious emission (Conducted)
Tx, Bluetooth LE
Tx, 2402MHz (below 30MHzZ)
9kHz - 150kHz 150kHz - 30MHz

¥ Aglent RL ¥ Aglent RL

Mkrl 1088 kliz Mrl 25,995 Miiz
Ref 57 dByy wtten 28 dB 16.79 dBpll Ref 97 dByy wAtten 26 dB 30.28 dBpl
*Peak *Peak
Log Log
18 18
B/ B/
DI DI
76.5 76.5
dbplt dbplt
Laflv Laflv
5152 5152
V3 FC V3 FC s

AR, | | | | A | | | | | .

F(f‘i;k m"'*'!*'u'lr\,.-\'r-‘--' ATRTN _Ef”; TS MV (AN IR SN STSY i bab ot o i L
S THIFE i -!'.""\_'\'“‘H“'-_-v"'*“"llg.w'fV.“_-"'-',.'-'L’«-,.',-n;:“lv'.i‘.‘-ll‘!,ﬂ"-l'L'H_,"H'r'm.:w\ ;.m:" | | | | | |
Start 900 KAz Start 158 FRz Stop 50,080 THz
WRes BH 208 Hz WEH 628 Hz WRes BH 10 kHz WUEH 39 kHz Sween 2053 ms (1201 ps)

Carrier, 20dBc¢ Limit

¥ Aglent RL

Mirl 2482 639 88 Cliz
Fof 187 dBpl/ sAtten 28 dB 96.54 dBpy

*Peak
Log
L]
dBS

.. L.

Coenter 2402 B9 90 GHz Span 4.5 HHz
sRes GH 180 kHz W 306 kHz Sweep 184 ms (1281 prs)

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373
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Test place UL Japan, Inc. No.6 Measurement Room
Date November 12, 2014
Temperature / Humidity 23deg.C , 56%RH
Engineer Kazuhiro Ando
Spurious emission (Conducted)
Tx, Bluetooth LE
Tx, 2440MHz (below 30MHzZ)
9kHz - 150kHz 150kHz - 30MHz
# Agllent RL # Agllent RL
Mirl 9.82 kiiz Ml 25,995 Milz

Rof &7 dBuV

sAtten 28 dB

16,96 dBpy Fof 87 dBud

sAtten 28 dB

30.72 dBp\

sRes GH 280 Hz

sUGH 628 Hz

sRes GH 18 kHz

sUGH 38 kHz

Sweep 2853

*Peak *Peak
Log Log
L] L]
dBS dBS
1] 1]
761 761
ARl ARl
Laflv Laflv
5152 5152
Vi FC R é
AR, | | | | | AR | | | | | |
B Pt B Porvion 1 i L
Pl Lt | TS iy . - b, L N R e TELR AR I B TP TR S e e e
fesai |1 et el tr,.IIn;.,u‘(..]lq]!.@.\l‘,l‘,.,l_\;.}lv_;m.,ﬂ.,_l{{lr_;A!‘I‘{u‘\lﬂ.‘,r\,_‘.M"".m]’,“’hl“lIwnl_‘}_“ :_’::n . . . b ot " s Aidr
Srart 908 kHz Srart 158 kHz SRARE MHz

s (1281 prs)

Carrier, 20dBc¢ Limit

¥ Aglent

Fof 187 dBpl/

sAtten 28 dB

RL
Mirl 2448 837 58 Cliz
9628 dBpy

*Peak
Log
L]
dBS

T

Center 2448 B9 90 GHz
sRes GH 180 kHz

Tk 3A0 kHz

Span 4.5 HHz
Sweap L84 ms (1291 prs)

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
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Facsimile: +81-478-82-3373
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Test place UL Japan, Inc. No.6 Measurement Room
Date November 12, 2014
Temperature / Humidity 23deg.C , 56%RH
Engineer Kazuhiro Ando
Spurious emission (Conducted)
Tx, Bluetooth LE
Tx, 2480MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz

% Agllent RL % Agllent RL

Merl 9.24 kHiz Mirl 25,995 Milz
Ref 87 dBu Wtten 20 dB 17.25 dBu Ref 97 dBuy Wtten 20 dB 30.55 dBuV
*Peak *Peak
Lng Lng
18 18
dB:/ dB:/
1] 1]
75.3 75.3
diy diy
Laflv Laflv
5152 5152 | | | | | |
W3 FC W3 FC 1

FFg | | | | | L — | | | | | I

EOE Wit (0 K , K SLE L TR [ T T " acit N P
resai [ ! '-‘.!-’ """”"\"r"‘"I'\'""‘f".‘-’.-"'-"‘-*l“-""'-’-"n&'&x,u".'.‘},‘ﬁ‘f,rp'u,-',-.i il g s FTun o I e i “‘“"“‘"""f‘ N i i e
F ! Swp
Start 998 KAz Start 159 Whz 50,0008 MHz

sRes GH 280 Hz sUGH 628 Hz

sRes GH 18 kHz sUGH 38 kHz Sweep 253 ms (1291 prsd

Carrier, 20dBc¢ Limit

¥ Aglent RL

Fof 187 dBpl/ wAtten 2GR

Mirl 2488 837 58 Cliz
95.35 dBuV

*Peak

Log '
18 | | | -
B/ e

sRes GH 180 kHz WUTIW 308 kHz

Center 2430 B0G 90 GHz Span
Sweap L84 ms (1291 prs)

4.5 HHz

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373
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Maximum Power Spectral Density

(PKPSD)
Test place UL Japan, Inc. No.6 Measurement Room
Date November 12,2014
Temperature / Humidity 23deg.C , 56%RH
Engineer Kazuhiro Ando
Mode Tx, Bluetooth LE
Ch. Freq. Freq. Reading [ Cable Atten. Result Limit Margin
Reading Loss
[MHZ] [MHZ] [dBm] [dB] [dB] [dBm] [dBm] [dB]
2402.0000 2402.05 -22.14 0.67 10.07 -11.40 8.00 19.40
2440.0000 2440.05 -20.85 0.68 10.07 -10.10 8.00 18.10
2480.0000 2480.05 -21.90 0.68 10.07 -11.15 8.00 19.15
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
Tx, 2402MHz Tx, 2440MHz
1 Agilant RL 1 Agilant RL
Mkl 2462 859 0 GHz Mkl 2440 845 3 GHz
Ref ~10 d8m WAitten 10 9B 22,14 dBm Ref =16 dBm WAtten 10 dB 20,5 dBn
sPeak *Peak
o : s 4
di/ I bo-dl "-:jl.l"|.l L o/ | I A i.q [N I
WIS Ll T TR R (If-":l. s, |
I Tk L | e B S 1 L . '.[ Battod, |
P il A || L 1|"-'||.'
5 -" 4 ¥ r\ - r . ) M T UL
Loty M| Py T
sl 52 5152
V3 R V3 FC
AF| iF|
Eitx Bl
F50k £50k
Swp Swp
Center 2,482 BE& @ GHz Span 2 MHz Center 2440 QY @ GHz Span 2 MHz
®Ras EH 3 kHz UEH 8.1 kHz Swsep 212.2 ms (1281 prs) ®Ras EH 3 kHz SVEH 8.1 kHz Swsep 212.2 ms (1281 prs)
Tx, 2480MHz
1 Agilant RL
Mkl 2480 845 3 GHz
Ref =16 dBm WAtten 10 dB -21.99 dBa
wPaak
i %
95/ | P P P - fu g
AT ".""'r y i
: _.I‘l'-l".l;l' LA 1 14
| LA |"'i|
L " .A‘Ir'll " “H.
Lafte |yt | :
5152 |
V3 FC
iF|
Bl
£50k
S
Center 2450 ARQ @ GHz Span 2 MHz

sfas BH 3 kHz

sUEH 9.1 kHz

Swsep 212.2 ms (1281 prs)

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373
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Test place UL Kashima, Inc. No.6 Measurement Room
Date November 12, 2014
Temperature / Humidity 23deg.C , 56%RH
Engineer Kazuhiro Ando
99% Occupied Bandwidth
Tx, Bluetooth LE
Tx, 2402MHz Tx, 2440MHz
¥ Aglent RL ¥ Aglent RL
Ref 167 dBpl whitten 18 6B Ref 187 dBul/ witten 18 6B
sSamp sSamp
Lng 1 | Lng | ot | |
10 LAY L 10 2/ e | I
e 4 e dB/ 'y I |
= T
/ S | ' ]
— BRawa T o _\__wh.)-‘__f b N e
LR Laflv
M1 $2] M1 52|
Center FAR? BUS GHz “pan 19 HHz Center 2440 B0 GHz fpan L@ HHz
wRes BH 160 kHz WUEH 309 kHz Smeep 304 w3 (1201 prs) sRes BH 160 kHz WWEH 300 Kiiz Sweep 304 ms (1201 prs)
Occupied Bandwidth Oce BH X Pur - 99,0 Occupied Bandwidth Occ BH ¥ Pur 9500 1
23077 MH=z wdB  -6.00 db 21466 MHz wdB 600 dB
Transmit Freq Error 133855 kliz Transmit Freq Error 72028 Kz
% dB Bandwidth 1,075 MHz% % dB Bandwidth 964,621 kHz%
Tx, 2480MHz
< Agllent RL
Ref 167 dBull witten 18 6B
=Samp
Log | | | | o |
18 | { | |2~ "\ e | |
dB/ | ey |
e TS e TS ,.r";
Laflv
M1 52|
Center 2,060 080 GHz Span 18 MRz
sRes BH 160 kHz WWEH 300 Kiiz Sweep 304 ms (1201 prs)
Occupied Bandwidth Occ BM % Pur 9504 7
1.7284 MHz x dB 6.0 dB
Transmit Freq Error
% dB Bandwidth
UL Japan, Inc.
Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone: +81-478-82-0963
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Test place
Date

Temperature / Humidity

Radiated Emission

No0.10 Semi Anechoic Chamber(30-1000MHz) No.11 Semi Anechoic Chamber(1-26.5GHz)

November 12, 2014
23 deg.C, 42 %RH

November 18, 2014

23 deg.C, 48 %RH

Engineer Tadashi Kuroda Tadashi Kuroda
Mode TX, 2402 MHz
Tx, Bluetooth LE
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuV/m] [dB] [cm] [deg]
Hori. 104.001 |QP 20.4 9.5 5.3 26.7 8.5 435 35.0 300 165
Hori. 286.003 [QP 19.7 13.0 7.2 26.0 13.9 46.0 321 118 143
Hori. 2390.000 |PK 414 27.6 14.0 385 445 73.9 29.4 100 0
Hori. 4804.000 |PK 54.8 313 6.0 39.6 52.5 73.9 21.4 100 326
Hori. 7206.000 |PK 515 36.0 7.5 38.7 56.3 73.9 17.6 141 315
Hori. 9608.000 |PK 42.7 385 8.6 37.2 52.6 73.9 213 100 31
Hori. 2390.000 |AV 313 27.6 14.0 385 34.4 53.9 195 100 0
Vert. 52.000 (QP 25.2 13.6 4.6 26.8 16.6 40.0 234 100 222
Vert. 78.000 (QP 22.6 9.5 5.0 26.7 104 40.0 29.6 100 222
Vert. 182.002 |QP 19.2 11.7 6.2 26.3 10.8 435 32.7 100 222
Vert. 234.003 [QP 19.1 11.2 6.7 26.1 10.9 46.0 35.1 100 222
Vert. 2390.000 |PK 41.2 27.6 14.0 385 443 73.9 29.6 100 0
Vert. 4804.000 |PK 52.9 313 6.0 39.6 50.6 73.9 233 100 20
Vert. 7206.000 |PK 45.1 36.0 7.5 38.7 49.9 73.9 24.0 100 0
Vert. 9608.000 |PK 42.1 385 8.6 37.2 52.0 73.9 21.9 100 0
Vert. 2390.000 |AV 315 27.6 14.0 38.5 34.6 53.9 19.3 100 0
Result = Reading + Ant.Fac. + Loss (Cable+Attenuator+Filter)(below 18GHz)-Distance factor(above 13GHz)) - Gain(Amprifier)
Distance factor : 13GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Result Limit Margin  [Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuv/m] | [dBuv/m] | [dB]
Hori. 4804.000 |AV 47.8 313 6.0 39.6 2.6 48.1 53.9 5.8
Hori. 7206.000 |AV 42.7 36.0 7.5 38.7 2.6 50.1 53.9 3.8
Hori. 9608.000 |AV 30.9 385 8.6 37.2 2.6 43.4 53.9 10.5
Vert. 4804.000 |AV 45.9 313 6.0 39.6 2.6 46.2 53.9 7.7
Vert. 7206.000 |AV 32.9 36.0 7.5 38.7 2.6 40.3 53.9 13.6
Vert. 9608.000 |AV 30.0 38.5 8.6 37.2 2.6 42.5 53.9 114
Result = Reading + Ant.Fac. + Loss (Cable+Attenuator+Filter)(below 18GHz)-Distance factor(above 13GHz)) - Gain(Amprifier) + Duty factor
Distance factor : 13GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
20dBc Data Sheet (RBW 100kHz, VBW 300kHz)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin  [Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuV/m] [dB]
Hori. 2402.000 |PK 77.9 275 14.0 385 80.9 - -
Hori. 2400.000 |PK 33.9 275 14.0 385 36.9 60.9 24.0
Vert. 2402.000 |PK 72.8 275 14.0 38,5 75.8 - -
Vert. 2400.000 |PK 33.0 27.5 14.0 38.5 36.0 55.8 19.8
Result = Reading + Ant.Fac. + Loss (Cable+Attenuator)(below 18GHz) - Gain(Amprifier)
UL Japan, Inc.
Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan 21/27
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Test place
Date

Temperature / Humidity

Radiated Emission

No0.10 Semi Anechoic Chamber(30-1000MHz) No.11 Semi Anechoic Chamber(1-26.5GHz)

November 12, 2014
23 deg.C, 42 %RH

November 18, 2014

23 deg.C, 48 %RH

Engineer Tadashi Kuroda Tadashi Kuroda
Mode TX, 2440 MHz
Tx, Bluetooth LE
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 104.001 |QP 20.6 9.5 5.3 26.7 8.7 435 34.8 300 147
Hori. 286.003 [QP 19.7 13.0 7.2 26.0 13.9 46.0 321 118 144
Hori. 4880.000 [PK 50.6 31.2 6.0 39.6 48.2 73.9 25.7 100 322
Hori. 7320.000 [PK 48.6 36.2 7.6 38.7 53.7 73.9 20.2 100 327
Hori. 9760.000 [PK 42.5 39.0 8.6 37.2 52.9 73.9 21.0 100 324
Vert. 52.000 |QP 25.6 13.6 4.6 26.8 17.0 40.0 23.0 100 189
Vert. 78.001 |QP 23.0 9.5 5.0 26.7 10.8 40.0 29.2 100 189
Vert. 182.002 |QP 19.2 117 6.2 26.3 10.8 43.5 32.7 100 220
Vert. 234.002 |QP 19.1 11.2 6.7 26.1 10.9 46.0 35.1 100 220
Vert. 4880.000 [PK 48.8 31.2 6.0 39.6 46.4 73.9 27.5 100 19
Vert. 7320.000 [PK 44.4 36.2 7.6 38.7 49.5 73.9 24.4 100 324
Vert. 9760.000 |PK 41.8 39.0 8.6 37.2 52.2 73.9 21.7 100 350
Result = Reading + Ant.Fac. + Loss (Cable+Attenuator+Filter)(below 18GHz)-Distance factor(above 13GHz)) - Gain(Amprifier)
Distance factor : 13GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Result Limit Margin  [Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB]
Hori. 4880.000 [AV 42.6 31.2 6.0 39.6 2.6 42.8 53.9 111
Hori. 7320.000 [AV 38.0 36.2 7.6 38.7 2.6 45.7 53.9 8.2
Hori. 9760.000 [AV 30.5 39.0 8.6 37.2 2.6 43.5 53.9 10.4
Vert. 4880.000 [AV 29.4 31.2 6.0 39.6 2.6 29.6 53.9 24.3
Vert. 7320.000 [AV 32.6 36.2 7.6 38.7 2.6 40.3 53.9 13.6
Vert. 9760.000 |AV 29.5 39.0 8.6 37.2 2.6 42.5 53.9 11.4

Result = Reading + Ant.Fac. + Loss (Cable+Attenuator+Filter)(below 18GHz)-Distance factor(above 13GHz)) - Gain(Amprifier) + Duty factor

Distance factor : 13GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373
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Test place
Date

Temperature / Humidity

Radiated Emission

No0.10 Semi Anechoic Chamber(30-1000MHz) No.11 Semi Anechoic Chamber(1-26.5GHz)

November 12, 2014
23 deg.C, 42 %RH

November 18, 2014

23 deg.C, 48 %RH

Engineer Tadashi Kuroda Tadashi Kuroda
Mode TX, 2480 MHz
Tx, Bluetooth LE
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 104.000 |QP 20.5 9.5 5.3 26.7 8.6 435 34.9 297 148
Hori. 286.003 [QP 19.7 13.0 7.2 26.0 13.9 46.0 321 121 148
Hori. 2483.500 [PK 41.2 27.5 14.1 38.5 44.3 73.9 29.6 100 0
Hori. 4960.000 [PK 50.4 315 6.1 39.6 48.4 73.9 255 105 334
Hori. 7440.000 [PK 47.5 36.3 7.6 38.6 52.8 73.9 211 100 307
Hori. 9920.000 [PK 44.6 39.0 8.7 37.1 55.2 73.9 18.7 153 310
Hori. 2483.500 [AV 31.4 275 14.1 38.5 34.5 53.9 19.4 100 0
Vert. 52.001 |QP 25.2 13.6 4.6 26.8 16.6 40.0 234 100 208
Vert. 78.001 |QP 22.9 9.5 5.0 26.7 10.7 40.0 29.3 100 208
Vert. 182.002 |QP 19.3 117 6.2 26.3 10.9 43.5 32.6 100 239
Vert. 234.002 |QP 19.3 11.2 6.7 26.1 111 46.0 34.9 100 239
Vert. 2483.500 [PK 40.7 275 14.1 38.5 43.8 73.9 30.1 100 0
Vert. 4960.000 [PK 48.0 31.5 6.1 39.6 46.0 73.9 27.9 100 21
Vert. 7440.000 [PK 44.3 36.3 7.6 38.6 49.6 73.9 24.3 100 0
Vert. 9920.000 [PK 41.6 39.0 8.7 37.1 52.2 73.9 21.7 100 0
Vert. 2483.500 |AV 31.1 27.5 14.1 38.5 34.2 53.9 19.7 100 0
Result = Reading + Ant.Fac. + Loss (Cable+Attenuator+Filter)(below 18GHz)-Distance factor(above 13GHz)) - Gain(Amprifier)
Distance factor : 13GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Result Limit Margin  [Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB]
Hori. 4960.000 [AV 41.3 315 6.1 39.6 2.6 41.9 53.9 12.0
Hori. 7440.000 [AV 36.6 36.3 7.6 38.6 2.6 44.5 53.9 9.4
Hori. 9920.000 [AV 33.1 39.0 8.7 37.1 2.6 46.3 53.9 7.6
Vert. 4960.000 [AV 37.7 315 6.1 39.6 2.6 38.3 53.9 15.6
Vert. 7440.000 AV 31.7 36.3 7.6 38.6 2.6 39.6 53.9 14.3
Vert. 9920.000 |AV 29.6 39.0 8.7 37.1 2.6 42.8 53.9 11.1

Result = Reading + Ant.Fac. + Loss (Cable+Attenuator+Filter)(below 18GHz)-Distance factor(above 13GHz)) - Gain(Amprifier) + Duty factor

Distance factor : 13GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373
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Appendix 2: Test instruments

No0.10 Test site (Radiated emission: Below 1GHz)

Instrument Manufacturer Model Internal Code Cal. Date Due Date
Test Receiver Agilent N9038A RCV12 2014/06/06  2015/06/30
Logbicon Antenna Schwarzbeck VULB 9168 LGBCO05 2013/11/05 2014/11/30
Pre-Amplifier Hewlett Packard 8447D PRAOS 2014/08/27  2015/08/31
Coaxial Cable Fujikura 5D-2W 10R3m 2014/08/27  2015/08/31
Test Software TSJ TEPTO-DV Ver.2.5.0113 N/A

No.11 Test site (Radiated emission: Above 1GHz)
Instrument Manufacturer Model Internal Code Cal. Date Due Date
Spectrum Analyzer Agilent N9030A SPR24 2014/05/20  2015/05/31
Horn Antenna Schwarzbeck BBHA9120D MWH13 2014/07/12  2015/07/31
Horn Antenna TOYO DRHO07 DRHO07 2014/05/26  2015/05/31
Attenuator Weinschel 54A-10 FATT72 2014/05/23  2015/05/31
Highpass Filter Micro-Tronics HPM50111-02 HPFO3 2014/05/23  2015/05/31
Pre-Amplifier TOYO TPA0118-36 PRA18 2014/07/14  2015/07/31
Micro Wave Cable Junkosha MWX241 WLCO05-1m 2014/05/23  2015/05/31
Micro Wave Cable Junkosha MWX221 WLCO07-8m 2014/05/23  2015/05/31
Micro Wave Cable SUHNER SUCOFLEX104  WLC09-5.5m 2014/07/17 2015/07/31
Test Software TSJ TEPTO-DV Ver.2.5.0113  N/A

No.6 Measurement Room (Antenna terminal conducted test)
Instrument Manufacturer Model Internal Code  Cal. Date Due Date
Spectrum Analyzer  Agilent E4448A SPR25 2014/05/19  2015/05/31
Power Meter Agilent 8990B PWM18 2014/05/14  2015/05/31
Power Sensor Agilent N1923A PWS33 2014/06/26  2015/06/30
Attenuator Weinschel 54A-10 FAT73 2014/05/23  2015/05/31
Coaxial Cable Junkosha MWX241 WLC06-1m 2014/05/23  2015/05/31

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373

24/27


43227
Text Box
UL Japan, Inc.
Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone: +81-478-82-0963
Facsimile: +81-478-82-3373


43239
Text Box




