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SECTION 1: Customer information
Company Name : TAIYO YUDEN CO., LTD.
Address : 8-1,Sakae-cho, Takasaki-shi, Gunma 370-8522 ,Japan
Telephone Number : +81-(0)27 324 2313
Facsimile Number : +81-(0)27 324 2314
Contact Person : Mitsuo Takagi
SECTION 2: Equipment under test (E.U.T.)
21 Identification of E.U.T.
Type of Equipment : Bluetooth Dual-mode Module
Model No. : EYSGCC
Serial No. : Refer to Section 4, Clause 4.2
Rating : DC 2.7 V to 4.3 V(Typical DC 3.7 V)
Receipt Date of Sample : May 22, 2017
Country of Mass-production : Japan
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
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2.2 Product Description

Model: EYSGCC (referred to as the EUT in this report) is a Bluetooth Dual-mode Module.

Radio Specification

Radio Type : Transceiver

Frequency of Operation : 2402 MHz - 2480 MHz
Modulation : GFSK

Power Supply (radio part input) : DC3.7V

Antenna type : PCB Antenna

Antenna Gain : -0.8 dBi

Clock frequency (Maximum) : 26MHz
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SECTION 3: Test specification, procedures & results

3.1 Test Specification
Test Specification . FCC Part 15 Subpart C
FCC Part 15 final revised on June 14, 2017 and effective July 14, 2017
Title . FCC 47CFR Partl5 Radio Frequency Device Subpart C Intentional Radiators

Section 15.207 Conducted limits

Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz

* The revision on June 14, 2017, does not affect the test specification applied to the EUT.
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3.2 Procedures and results
Item Test Procedure Specification Worst margin Results Remarks
FCC: ANSI C63.10-2013 FCC: Section 15.207 PK
Conducted 6. Standard test methods *2) 25.7 dB, 3.696 MHz, L .
Emission IC: RSS-Gen 8.8 IC: RSS-Gen 8.8 PK Complied )
FROSTREN S, S ROSTBEN S, 25.6 dB, 3.696 MHz, N
FCC: KDB 558074 D01 DTS Meas || CC- Section
. . 15.247(a)(2) .
6dB Bandwidth Guidance v04 Complied Conducted
IC: - IC: RSS-247 5.2(a)
" FCC: KDB 558074 D01 DTS Meas [FCC: Section
Maximum Peal Guidance v04 15.247(b)(3 ;
Output Power ®)E) See data. Complied Conducted
IC: RSS-Gen 6.12 IC: RSS-247 5.4(d)
FCC: KDB 558074 D01 DTS Meas |FCC: Section 15.247(e)
Power Density Guidance v04 Complied Conducted
IC: - IC: RSS-247 5.2(b)
FCC: KDB 558074 D01 DTS Meas |FCC: Section15.247(d) Conducted
Guidance v04 5.87 dB
Spurious Emission ) 2246.00 MHz, AVG, Complied (9kHz to 26.5GHz)/
Restricted Band Edges [|C: RSS-Gen 6.13 IC: RSS-247 5.5 Horizontal. P Radiated
RS5-Gen 8.9 (above 9 kHz)
RSS-Gen 8.10 *1)

Note: UL Korea, Inc.’s EMI Work Procedures No. UL-QI-1720(00), UL-QI-1723(00), UL-QI-1724(00), UL-QI-1725(00),
UL-QI-1726(00), UL-QI-1728(00), UL-QI-1730(00), UL-QI-1731(00)

*1) Radiated test was selected over 9 kHz based on section 15.247(d) and KDB 558074 D01 DTS Meas Guidance v04 12.2.7.

*2) CISPR22 Limit applied on the test plot.

* In case any questions arise about test procedure, ANSI C63.10: 2013 is also referred.

FCC Part 15.31 (e)

This EUT provides stable voltage(DC 1.35 V) constantly to RF Module regardless of input voltage. Therefore, this
EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

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

3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied 1C: RSS-Gen 6.6 IC: - N/A - Conducted
Bandwidth

Other than above, no addition, exclusion nor deviation has been made from the standard.
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34 Uncertainty
EMI
Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
apparatus:
PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32dB
Radiated Disturbance, Below 1GHz 4.14 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.

35 Test Location

UL Korea, Ltd. Suwon Lab. IAS Lab. code: TL-637
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea
Telephone: +82 31 337 9902, Facsimile: +82 31 213 5433

. Ic . . Width x Depth x i Size of reference ground plane (m) Maximum
Testsite Registration Height (m) / horizontal conducting plane measureme
Number 9 9p nt distance
NO.1 semi-anechoic ., 2,011 19.1x9.1 x6.3 23x23 3m
chamber
No.2 semi-anechoic
2324M -1 9.1x9.1x6.3 2.3x2.3 3m
chamber
No.1 shielded room ;- 4.0x3.4x3.0 N/A -
No.2 shielded room ;- 4.0x3.4x3.0 N/A -
No.3 shielded room - 4.6 x4.0x3.0 4.6 x4.0 -
3.6 Test data, Test instruments, and Test set up

Refer to APPENDIX.
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Mode(s)

Mode Remarks*
Bluetooth Low Energy PRBS9
*Power of the EUT was set by the software as follows;

Length: 37

Bit pattern: 0

Software: CSR Blue Test 3 2.6.2.632

*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.

*Test Frequency 2402MHz, 2440MHz, 2480MHz
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4.2 Configuration and peripherals
A m B
DC3.7V 2 3
(Open)

C TG: AC 120 V / 60 Hz

[Radiated test, AC power line conducted test set-up]

A

B

3
{Open)

c TG: AC 120V J 60 Hz

DC 3TV 2

[Antenna port conducted test set-up]
* Cabling and setup(s) were taken into consideration and test data was taken under worse case conditions.

Description of EUT

No. Item Model number Serial number Manufacturer Remarks
A Bluetooth dual mode EYSGCC 0000A4170417 *1) TAIYO YUDEN EUT
module AC3FA40017B1 *2) CO,,LTD
B Module Jig PB-TE8635-3 AC3FA40017AF *1) TAIYO YUDEN
AC3FA40017B0 *2) CO,,LTD
C DC Power supply E3640A MY54236144 Agilent

*1) Used for Antenna Terminal conducted test
(Cable loss of module jig already applied correction factor of spectrum analyzer and offset of power meter)
*2) Used for Conducted Emission test and Radiated Emission test

List of cables used

No. Name Length (m) Shield Remarks
Cable Connector
1 Signal & DC 0.2 Unshielded Unshielded Use only radiated and
conducted emission test
2 DC 2.0 Unshielded Unshielded -
3 USB 0.3 Unshielded Unshielded -
4 AC 15 Unshielded Unshielded -

UL Korea, Ltd. Suwon Laboratory
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SECTION 5: Conducted Emission

Test Procedure and conditions

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the horizontal
ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise noted as quasi-peak or
average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Detector : QP and CISPR AV
Measurement range :0.15 MHz - 30 MHz
Test data : APPENDIX

Test result : Pass
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SECTION 6: Radiated Spurious Emission

Test Procedure

The EUT is placed on a hon-conducting table 80 cm above the ground plane for below 1GHz and 150 ¢cm for above 1GHz.
The antenna to EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection measurements or 120 kHz for
quasi-peak detection measurements. Peak detection is used unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth is set to 3 MHz for
peak measurements and add duty cycle factor for average measurements. (Restricted bandedge, Final detection of spurious
harmonic emissions)

Duty cycle factor = 10 log (1/x). For this sample: DCF = 10log(1/0.610)=2.15dB
(Test Receiver or Spectrum Analyzer round it up to 2.15dB)

Pre-scans to detect harmonic and spurious emissions, the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

The spectrum from 1 GHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and highest channels in
the 2.4 GHz band.
(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with highest output power)

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is rotated through 360
degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters above the ground plane to further
maximize the emission. Measurements are made with the antenna polarized in both the vertical and the horizontal positions.

Unwanted emissions within Restricted Bands are measured using traditional radiated procedures.
Band edge emissions within Restricted Bands are measured using RMS with duty cycle factor offset method.

Note : Emission was pre-scanned from 9KHz to 30MHz; No emissions were detected which was at least 20dB below the
specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

UL Korea, Ltd. Suwon Laboratory
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Test Antennas are used as below;
Frequency 30 MHz to 1 GHz Above 1 GHz
Antenna Type Bilog Horn
Frequency Below 1 GHz Above 1 GHz
Instrument used Test Receiver Test Receiver
Detector QP PK AV *1)
IF Bandwidth BW 120 kHz RBW: 1 MHz | Average Power Method:
VBW:3MHz | 12.25.2
RBW: 1 MHz
VBW: 3 MHz
Detector:
RMS
Trace: 100 traces
Duty factor was added to
the results.
Test Distance 3m 3 m (1GHz - 26.5GHz)

*1) Average Power Measurement was performed based on 6. 0 & 12.2.5 of "KDB 558074 D01 DTS Meas Guidance v04".

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

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Measurement range 130 MHz - 26.5 GHz
Test data : APPENDIX
Test result : Pass

UL Korea, Ltd. Suwon Laboratory
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SECTION 7: _Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW VBW Sweep | Detector Trace Instrument used
time
6dB Bandwidth 1.5 MHz 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1to5 % > Three times .
Bandwidth emission skirts of OBW of RBW Auto Sample Clear write Spectrum Analyzer
g/laxmum Peak 10 MHz 3MHz 50MHz Auto Peak Max Hold Spectrum Analyzer
utput Power
AVG Output Power | - - - - Average *1) - Power meter
. 1.5 times the Spectrum Analyzer
Peak Power Density 99% Bandwidth 3 kHz 10 kHz Auto Peak Max Hold *2)
9kHz to 150kHz 200 Hz 620 Hz
Conducted Spurious
Emission *3) 150kHz to 30MHz 10 kHz 30 kHz Auto Peak Max Hold Spectrum Analyzer
30MHz to 26.5GHz 100kHz 300kHz

*1) Reference data

*2) Section 10.2 Method PKPSD (peak PSD) of "KDB 558074 D01 DTS Meas Guidance v04".

*3) 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 low enough as shown in the chart.
(9 kHz - 150 kHz: RBW =200 Hz, 150 kHz - 30 MHz: RBW = 10 kHz).

The test results and limit are rounded off to two decimals place, so some differences might be observed.

Test data : APPENDIX
Test result : Pass
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APPENDIX 1: Test data
Conducted Emission
Test place Suwon Lab. No.3 Shield room 3
Report No. 4787971961-E1V2
Date June 21, 2017
Temperature / Humidity 25deg. C/41%RH
Engineer JH Park
Mode Tx BT LE, 2440 MHz
Line 1 Plot
WQQUL SUWGON Lab AC Shield Room 21 Jun 2817 17:29:27
Conducted RFI Uoltoge
Project No:4787871961
el Cliene Name : Tai yo
Config:EUT
Mode:AC_I ine_BLE
80 Test by:JH Park
78
3
v ——
E 68 T CISPR 22 Class B ITE OF
£ i
S 5@
3
3
5 4.
g
~ -5 . 9 1@1
20 5 4 .
N N - 1 0 1 VI T IO e il
19
.15 1 18 30
Frequency (MHz)
. ng“e Hz) Dot Rl . VB Avg Typ Swee‘p‘ Pis ﬂyﬁwps/}"‘ﬂde B Lme\‘ Range CHHz) Det. RBW VB fvg Typ Sueep. Pte  #Sups/Made  Label
Line 2 Plot
WQDUL SUWON Lab AC Shield Room 21 Jun 2817 17:29:27
Conducted RFI Uoltoge
Project No:4787871961
el Cliemt Name : Taiyo
Config:EUT
Mode:AC_I ine_BLE
30 Test by:JH Park
78
3
p —
2 68 \,,\7 CISPR 22 Class B ITE OF
o
5 58
3
o
>
3 4@
e
K] 9 1
38 3 5
1 e | et i h i i ‘ ‘“‘“%
— ~ N » A AN A O» i Wiy e bt A : 12
20 5 =t | b
o — ,g ,é\ M ?L Q U R N L AMIH [ e
19
.15 1 [z 38
Frequency (MHz)
. Rons‘s (MHz) Det . REU . UBW fvg Typ. %es‘p‘ P(s” #Swps/}‘%de o Ld)e\‘ Renge (MHz) Det. REW UBY Avg Typ Sueep Pts  #Sups/Made Label
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LINE 1 RESULTS
Trace Markers
Phase L1 .15 - 30MHz
Marker Frequency Meter Det 101837_w CABLELOS Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading ith S(dB) Reading Class B ITE (dB) Class B ITE (dB)
(dBuv) ex-cord_L (dB(uVolts QP AV
1 )
1 492 14.48 Pk 9.9 2 24.58 56.13 -31.55 - -
2 483 5.2 Av 9.9 .2 15.3 - - 46.29 -30.99
3 771 15.82 Pk 9.9 2 25.92 56 -30.08 - -
4 .762 4.3 Av 9.9 2 14.4 - - 46 -31.6
5 1.464 16.43 Pk 9.8 3 26.53 56 -29.47 - -
6 1.464 6.99 Av 9.8 3 17.09 - - 46 -28.91
7 1.95 17.3 Pk 9.7 3 27.3 56 -28.7 - -
8 1.95 8.41 Av 9.7 3 18.41 - - 46 -27.59
9 3.696 20.2 Pk 9.8 3 30.3 56 -25.7 - -
10 3.696 15.38 Av 9.8 3 25.48 - - 46 -20.52
11 27.159 20.23 Pk 10.6 3 31.13 60 -28.87 - -
12 27.159 11.27 Av 10.6 3 22.17 - - 50 -27.83
Pk - Peak detector
Av - Average detection
LINE 2 RESULTS
Trace Markers
Phase N .15 - 30MHz
Marker Frequency Meter Det 101837_w CABLELOS Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading ith S(dB) Reading Class B ITE (dB) Class B ITE (dB)
(dBuV) ex-cord_N (dB(uVolts QP AV
)
13 483 14.72 Pk 9.9 .2 24.82 56.29 -31.47 - -
14 483 5.28 Av 9.9 2 15.38 - - 46.29 -30.91
15 771 16.2 Pk 9.9 2 26.3 56 -29.7 - -
16 771 4.19 Av 9.9 .2 14.29 - - 46 -31.71
17 1.464 15.5 Pk 9.8 3 25.6 56 -30.4 - -
18 1.464 6.18 Av 9.8 3 16.28 - - 46 -29.72
19 1.95 15.96 Pk 9.7 3 25.96 56 -30.04 - -
20 1.95 7.36 Av 9.7 3 17.36 - - 46 -28.64
21 3.696 20.3 Pk 9.8 3 30.4 56 -25.6 - -
22 3.696 15.32 Av 9.8 3 25.42 - - 46 -20.58
23 18.366 18.48 Pk 10.6 4 29.48 60 -30.52 - -
24 18.366 11.73 Av 10.6 4 22.73 - - 50 -27.27

Pk - Peak detector

Av - Average detection
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6dB Bandwidth
Test place Suwon Lab. No.1 Measurement Room / Shielded
Room

Report No. 4787971961-E1V2

Date June 16, 2017

Temperature / Humidity 22 deg. C/56 % RH

Engineer Seokhwan Hong

Mode Tx BT LE

Mode |Frequency|6dB Bandwidth Limit
[MHZ] [kHZ] [kHZ]
BT LE 2402 700.611 > 500
2440 701.853 > 500
2480 699.342 > 500

6dB Bandwidth

et Spectium Analyze - e 58 et Spectium Analyze - e 58
AL S 11 7 AL S 11 7
#Avg Type: RMS #Avg Type: RMS
NG Vilde ~»-  Trig: FreeRun AvglHold: 1001100 NG Vilde ~»-  Trig: FreeRun AvglHold: 1001100
1FGainiLow Asten: 40 dB 1FGainiLow Asten: 40 dB
.g;J-h.i v Ref 30.00 dBm .g;J-h.i v Ref 30.00 dBm
Center 2.4020000 GHz Span 1.500 MHz Center 2.4400000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
[Ty m———
iy . . — ~
| #Aug Type: RMS
NG Vilde ~s-  Trig: FresRun AvgiHold: 1001100
IFGainLow Atten: 40 48
'E:J""‘ v Ref 30.00 dBm
. -
Center 2.4300000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

UL Korea, Ltd. Suwon Laboratory
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Maximum Peak Output Power

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room
Report No. 4787971961-E1V2
Date June 16, 2017
Temperature / Humidity 22 deg. C/56 % RH
Engineer Seokhwan Hong
Mode Tx BT LE
Freq. | Reading Result Limit Margin

[MHZ] | [dBm] | [dBm] | [mW] | [dBm] | [mW] | [dB]
2402 | 8474 | 8474 | 7.04 | 3000 | 1000 | 2153
2440 | 9127 | 9127 | 818 | 30.00 | 1000 | 20.87
2480 | 9.110 | 9.110 | 8.15 | 30.00 | 1000 | 20.89

Maximum Peak Output Power

et Spectium Analyze - e 58 et Spectium Analyze - e 58
AL e 7 AL — 8
| #Avg Type: RMS | #Avg Type: RMS
NG Fost e~ Trig: Free Run AvglHold: 100100 BNO: Fast ~s—  Trig: Free Run AvglHold: 1001100
FGain:Low Aten: 30 48 FGain:Low Aten: 30 48
JJ /< Ref 20.00 dBm JJ /< Ref 20.00 dBm
Center 2.402000 GHz Span 10.00 MHz Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
Keysight Spectrum Anplyter - Swept SA
AL e 7
I #Avg Type: RMS
FROFast e Trig: FreeRun AvgiHold: 1001100
1FGainiLow Atten: 30.d8
.‘J.:J-h.i v Ref 20.00 dBm
Center 2480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

UL Korea, Ltd. Suwon Laboratory
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Average Output Power

(Reference data for RF Exposure)

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room
Report No. 4787971961-E1V2
Date June 16, 2017
Temperature / Humidity 22 deg. C/56 % RH
Engineer Seokhwan Hong
Mode Tx BT LE
Freq. | Reading Result Duty Result
(Time average) factor [(Burst power average)
[MHz] | [dBm] | [dBm] [mW] [dB] | [dBm] [mwW]
2402 5.799 5.799 3.80 2.15 | 7.949 6.24
2440 6.516 6.516 4.48 2.15 | 8.666 7.36
2480 6.478 6.478 4.44 2.15 | 8.628 7.29

The cable insertion loss of 0.83dB was entered as an offset in the power meter to allow for direct reading of power.
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Report No.

Date

Temperature / Humidity
Engineer

Mode

Report No.

Burst rate confirmation

4787971961-E1V2
May 23, 2017
23deg. C/47 % RH
Seokhwan Hong

Tx BT LE
4787971961-E1V2

Txon/(Txon + Tx off) =
Txon/(Txon + Tx off) * 100 =
Duty factor = 10 * log (0.65 / 0.3966) =

0.610
61.0 %

|’5 Terih Specim Ryt SweptSA
RL 20

" #Avg Type: RMS

| Trig Delay-200.0 ps
PO Fast —»—  Trig:RF Burst
IFGain:Low Atten: 30 dB

2.15 dB

Ref 20.00 dBm

0 de/di
Log

0y
)

L
Center 2440000000 GHz
Res BW 8 MHz

lCvm~ana

#VBW 50 MHz

8.05dBm
-079dB
028dB

2080us
396.6 us (8)
650.0us (A)

sTaTUS

Span 0 Hz

Sweep 1.500 ms (20001 pts)

UNCTION VALUE
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Radiated Spurious Emission

Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E1V2

Date June 14, 2017

Temperature / Humidity 27 deg. C/51 % RH

Engineer JH Park

Mode Tx BT LE, 2402MHz

LOW CHANNEL HORIZONTAL

| 1@UL SUWDON Lakb Chamber 1 14 Jun 2817 11:89:26
Rodiated Emissions 3-Meters
Pro ject Number:4787971961
108 Client:Taiyo
Config:EUT
Mode :BLE_HARM_ 2482
9@ Tested by:JH Park
[514]
T
t 78
o
N
5
2 68
- Avg Limit (dBUU/m)
£ i I
3 56 9.
3 ‘T, I ‘JIM.M 5 8
5 " o o)
4O iy italis ! N e
s oA
38
28
1 18 18
Frequency (GHz)
Range (GHz) REI/UBU  Ref/Attn  Dot/fvg Mods Susep Pts  5ups/Mode Position Range (612) REM/BM  Ref/Atin Det/fvg Mode Sucep Pts  ¥ups/fode Position
1:1-3 NC-68)/3k  112/18 PERK/LogPur-Video GBnsec(Auto) G081 MAXH 8-36Bdegs |  3:3-18 N(-6d8)/30k  B1/B Pur-Uideo  Sensec(huto) 16k MAXH 8-360degs H
LOW CHANNEL VERTICAL
| 1@UL SUWON Lakb Chamber 1 14 Jun 2817 11:89:26
Rodiocted Emissions 3-Meters
Project Number:4787971961
108 Client:Taiyo
Config:EUT
Mode :BLE_HARM 2482
90 Tested by:JH Park
[514]
5 7o
5
C
]
= 68
e Avg Limit (dBul/m)
3
> 50
5 ? 19 7
& . o
48 e T
38
28
1 18 18
Frequency (GHz)
Range (GHz) REI/UBU  Ref/Attn Det/fvg Mods Susep Pts  5ups/Mode Position Range (612 REM/BH  Ref/Atin Det/fvg Mode Sucep Pts  ¥5ups/fiode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




Test report No.

1 4787971961-E1V2

Page 122 0f 45
Issued date 2 July 5, 2017
FCCID :RYYEYSGCC
LOW CHANNEL DATA
Trace Markers
Meter Corrected ) ) ] ) !
Marker Frequency Reading bt 3117(001687 10d8,_Att(d) 0 Corr {d8) Reading /:/g Limit M:rgln P:ak Limit Mzrgm Azimuth Height Polarity
(GHz) (dBuV) 17)_150619 (dBwV/m) (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *2.246 47.62 PK 315 -28.9 0 50.22 74 -23.78 0-360 150 H
4 2.558 48.15 PK 32 -28.6 0 51.55 74 -22.45 0-360 150 H
2 *2.246 46.01 PK 315 -28.9 0 48.61 74 -25.39 0-360 250 \
3 2.558 44.81 PK 32 -28.6 0 48.21 74 -25.79 0-360 250 \
5 *4.804 42.61 PK 34 -34 0 42.61 74 -31.39 0-360 150 H
8 7.206 38.4 PK 35.7 -31.1 0 43 74 -31 0-360 150 H
6 *4.804 40.18 PK 34 -34 0 40.18 74 -33.82 0-360 150 \
7 7.206 40.28 PK 35.7 -31.1 0 44.88 74 -29.12 0-360 150 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Meter 3117(001 Corrected L . o . . .
Frequency Reading Det 68717)_1 10dB_Att( DC Corr Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuY) 50619 dB) (dB) (dBuV/m) (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
*2.246 53.99 PK2 315 -28.9 0 56.59 - 74 -17.41 154 149 H
*2.246 45.53 MAv1 315 -28.9 0 48.13 54 -5.87 - 154 149 H
*2.246 52.24 PK2 315 -28.9 0 54.84 - 74 -19.16 148 113 Vv
*2.246 41.08 MAv1 315 -28.9 0 43.68 54 -10.32 - 148 113 Vv
2.558 52.83 PK2 32 -28.6 0 56.23 - 74 -17.77 158 102 Vv
2.558 53.64 PK2 32 -28.6 0 57.04 - 74 -16.96 154 156 H
*4.804 41.85 MAv1 34 -34 2.15 44 54 -10 - 111 162 H
*4.804 39.43 MAv1 34 -34 2.15 41.58 54 -12.42 - 50 125 \
* 4.805 50.96 PK2 34 -34 0 50.96 - 74 -23.04 111 162 H
*4.803 49.63 PK2 34 -34 0 49.63 - 74 -24.37 50 125 \
7.207 48.17 PK2 35.7 -31.1 0 52.77 - 74 -21.23 204 116 Vv
7.206 47.32 PK2 35.7 -31.1 0 51.92 - 74 -22.08 189 142 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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Radiated Spurious Emission

Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E1V2

Date June 14, 2017

Temperature / Humidity 27 deg. C/51 % RH

Engineer JH Park

Mode Tx BT LE, 2440MHz

MID CHANNEL HORIZONTAL

| 1QUL SUWDON Lakb Chamber 1 14 Jun 2817 18:88:58
Rodiated Emissions 3-Meters
Pro ject Number:4787971961
108 Client:Taiyo
Config:EUT
Mode :BLE_HARM_ 2440
9@ Tested by:JH Park
[514]
T
t 78
o
N
5
2 68
- Avg Limit CdBuU/m)
£
~
E 50
S il u‘ - n‘ - 1 4 5 M
ZL— J T B
I .
T b
VTP TR
38
28
1 18 18
Frequency (GHz)
Range (GHz) REI/UBU  Ref/Attn  Dot/fvg Mods Susep Pts  5ups/Mode Position Range (612) REM/BM  Ref/Atin Det/fvg Mode Sucep Pts  ¥ups/fode Position
1:1-3 NC-68)/3k  112/18 PERK/LogPur-Video GBnsec(Auto) G081 MAXH 8-36Bdegs |  3:3-18 N(-6d8)/30k  B1/B EAK/LogPur-Uideo  Sensec(Auto) 16k MAXH 8-360degs H
MID CHANNEL VERTICAL
| 1@UL SUWON Lakb Chamber 1 14 Jun 2817 18:88:58
Rodiocted Emissions 3-Meters
Project Number:4787971961
108 Client:Taiyo
Config:EUT
Mode :BLE_HARM 2440
90 Tested by:JH Park
[514]
5 7o
5
C
]
= 68
e Avg Limit (dBul/m)
3
% 508 2
= 0 3 6
I3 o
48 ke
38
28
1 18 18
Frequency (GHz)
Range (GHz) REI/UBU  Ref/Attn Det/fvg Mods Susep Pts  5ups/Mode Position Range (612 REM/BH  Ref/Atin Det/fvg Mode Sucep Pts  ¥5ups/fiode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.
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MID CHANNEL DATA
Trace Markers
Meter Corrected ) . . . !
Marker Freg':f"cv Reading Det 311717(105001:1897 3Ghz_HP(dB) DC Corr (dB) Reading :‘f i‘/""" M:r:"" P::k\l;‘m‘t MZ';‘" Agm"th Height Polarity
(GHz) (dBuv) ) (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *4.88 43.25 PK 34 -34.2 0 43.05 74 -30.95 0-360 150 H
4 *7.321 36.41 PK 35.8 -31 0 41.21 74 -32.79 0-360 150 H
5 9.759 30.61 PK 37.2 -27.5 0 40.31 74 -33.69 0-360 250 H
2 *4.881 443 PK 34 -34.2 0 44.1 74 -29.9 0-360 250 \
3 *7.321 37.36 PK 35.8 -31 0 42.16 74 -31.84 0-360 150 \
6 9.758 32.99 PK 37.2 -27.5 0 42.69 74 -31.31 0-360 150 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Meter 3117(001 Corrected o . . . . .
Frequency ) 3Ghz_HP( DC Corr ) Avg Limit Margin Peak Limit Margin Azimuth Height .
(GH2) Reading Det 68717)_1 dB) (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuVv) 50619 (dBuv/m)
*4.879 51.18 PK2 34 -34.2 0 50.98 - 74 -23.02 163 107 H
*4.88 41.93 MAv1 34 -34.2 2.15 43.88 54 -10.12 - - 163 107 H
*4.88 52.56 PK2 34 -34.2 0 52.36 - 74 -21.64 60 102 \
*4.88 44.48 MAv1 34 -34.2 2.15 46.43 54 -7.57 - - 60 102 "
*7.319 47.14 PK2 35.8 -31 0 51.94 - 74 -22.06 21 118 \
*7.319 36.04 MAv1 35.8 -31 2.15 42.99 54 -11.01 - - 21 118 \
*7.319 46.5 PK2 35.8 -31 0 51.3 - 74 -22.7 164 137 H
*7.32 35.28 MAv1 35.8 -31 2.15 42.23 54 -11.77 - - 164 137 H
9.759 41 PK2 37.2 -27.5 0 50.7 - 74 -23.3 116 100 H
9.758 41.13 PK2 37.2 -27.5 0 50.83 - 74 -23.17 13 391 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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Radiated Spurious Emission
Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E1V2
Date June 14, 2017
Temperature / Humidity 27 deg. C/51 % RH
Engineer JH Park
Mode Tx BT LE, 2480MHz
HIGH CHANNEL HORIZONTAL
H@UL SUWDON Lab Chamber 1 14 Jun 2817 14:15:33
Radiated Emissions 3-Meters
Pro ject Number:4787971961
108 cl aénﬁmagg
Config:EUT
Mode :BLE_HARM_2480
ag Tested by:JH Park
8o
E
t 78
o
N
c
5 60
~ Avg Limit C(dBuU/m)
E
3 50
% " i 4 o
48% . TR cad 1 o ‘ T MW‘ ,,,,, Wy
g ,..,...Mw WV
39
20
i iz s
Frequency (GHz)
Range (GHz) RBU/VBW Ref/Attn  Det/Avg Mode Sweef Pts  #Swps/Mode Position Range (BHz) RBU/UBW Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Positian
1 3 1M(-6dB)/ 3Bk 112718 PERK/LogPuwr-Video B8msec(Auto) 61 MAXH B-36Bdegs| 3:3-18 1M (-6dB)/ 30k 87/8 Pur-Video  58@nsec a) 16k MAXH B-360degs H
HIGH CHANNEL VERTICAL
H@UL SUWDON Lab Chomber 1 14 Jun 2817 14:15:33
Rodicted Emissions 3-Meters
Pro ject Number:4787971961
108 cl i;nt“'TaiHD
Config: EUT
Mode :BLE_HARM_2488
ag Tested by:JH Park
8o
7 e
ey
C
)
> 60
e Avg Limit (dBul/m)
3
50
g 3
- g
4@ 2 T N ]
39
20
i iz ]
Frequency (GHz)
Range (GHz) RBU/VBW Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Position Range (BHz) RBU/UBW Ref/Attn  Det/Avg Mode Sueep Pts  #Supe/Mode Fosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB

below the specification limit.
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HIGH CHANNEL DATA
Trace Markers
Meter Corrected ) . . . !
Marker Freg':f"cv Reading Det 311717(105001:1897 3Ghz_HP(dB) DC Corr (dB) Reading :‘f i‘/""" M:r:"" P::k\l;‘m‘t MZ';‘" Agm"th Height Polarity
(GHz) (dBuv) ) (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *4.959 39.27 PK 34 -34.1 0 39.17 74 -34.83 0-360 150 H
4 *7.441 38.05 PK 35.8 31 0 42.85 74 31.15 0-360 150 H
5 9.918 31.01 PK 37.4 -28 0 40.41 74 -33.59 0-360 250 H
2 *4.96 39.94 PK 34 -34.1 0 39.84 74 -34.16 0-360 250 \
3 *7.439 40.72 PK 35.8 -31.1 0 45.42 74 -28.58 0-360 250 \
6 9.924 31.39 PK 37.4 -27.8 0 40.99 74 -33.01 0-360 150 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Meter 3117(001 Corrected o . . . . .
Frequency ) 3Ghz_HP( DC Corr ) Avg Limit Margin Peak Limit Margin Azimuth Height .
(GH2) Reading Det 68717)_1 dB) (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuVv) 50619 (dBuv/m)
*4.96 49.17 PK2 34 -34.1 0 49.07 - 74 -24.93 276 356 H
*4.96 39.05 MAv1 34 -34.1 2.15 41.1 54 -12.9 - - 276 356 H
*4.959 48.98 PK2 34 -34.1 0 48.88 - 74 -25.12 141 106 \
*4.96 38.44 MAv1 34 -34.1 2.15 40.49 54 -13.51 - - 141 106 \
*7.439 49.01 PK2 35.8 -31.1 0 53.71 - 74 -20.29 205 101 \
*7.439 38.27 MAv1 35.8 -31.1 2.15 45.12 54 -8.88 - - 205 101 \
*7.44 47.9 PK2 35.8 -31 0 52.7 - 74 -21.3 212 131 H
*7.439 37.57 MAv1 35.8 -31.1 2.15 44.42 54 -9.58 - - 212 131 H
*7.441 47.7 PK2 35.8 -31 0 52.5 - 74 -21.5 217 107 \
*7.439 38.65 MAv1 35.8 -31.1 2.15 45.5 54 -8.5 - 217 107 \
*7.439 47.54 PK2 35.8 -31.1 0 52.24 - 74 -21.76 223 107 H
*7.44 37.41 MAv1 35.8 -31.1 2.15 44.26 54 -9.74 - 223 107 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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Test place

Report No.
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

Suwon Lab. No.1 Semi Anechoic Chamber
4787971961-E1V2

June 14, 2017

27 deg. C/51%RH
JH Park
Tx BT LE, 2402MHz, 2480MHz

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUWON Lab Chamber

14 Jun 2B17 15:36:51

Restricted Bondedge
Project Number:4787971961

Client: Taiyo
ConfigiEUT

Mode:BLE_BE_H_2482

Tested by:JH Park

85

75

65

(dBulJ/m) Horizontal

Average

Limit (dBuU

55

45 / |
4 3 e k
BK
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) REU/UBW Ref/fttn  Det/Avg Mode Sueep Pis  #Swps/Mode Position Ronge (GHz) RBL/UBU Ref/fttn  Det/Avg Made Sueep Pts  #Sups/Mode Position
1:2.31=2.415 1M(-6dB) /3N a5 F[QK/LDEFWP’U\&EG BHnsec(futo) 8081 MAXH 155 degs 158 2:2.31-2.41 1MC-6cB)/3M 112, AUER/Par fivg(RM: 35 c(Auto) 8081 16BTAVG 155 degs 158 cn
Trace Markers
Meter 3117(00168 Corrected Average — ) )
Marker Fre'g:er'\cv Reading Det 717)_15061 10:137)/\(;(:;5 DC Corr (dB) Reading Limit Nz:g" T:;k\;m'; PK (’:;;g'" A(Em”l'h H(e'g';t Polarity
i (dBuv) 9 (dBuV/m) (dBuV/m) uv/m) °gs cm
1 *2.39 47.24 Pk 31.8 -28.7 0 50.34 74 -23.66 155 150 H
2 *2.376 49.44 Pk 31.8 -28.7 0 52.54 - 74 -21.46 155 150 H
3 *2.39 35.95 RMS 31.8 -28.7 2.15 41.2 54 -12.8 155 150 H
4 *2.342 36.9 RMS 317 -28.8 2.15 41.95 54 -12.05 155 150 H

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band

Pk - Peak detector

RMS - RMS detection

UL Korea, Ltd. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea

TEL: (031) 337-9902

UL Korea, Ltd. Confidential
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1ZKUL SUWON Lab Chamber 1 14 Jun 20817 15:48:22
Restricted Bondedge
= Project Number:4787971961
I Client:Taiyo
Config:EUT
Mode :BLE_BE_U_2482
185 Tested by:JH Park
gl:
5 85
D
L
i)
> 7':
G
~
3 s
2 6
S
55 Average Limit (dBuUym)
it |
o
45 4
o <
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (@2 REU/UBU  Ref/Attn Det/Avg Mode Sueep Pts  #5ups/fiode  Position Ronge (6Hz) RBU/UBW  Ref/Attn Det/Avg Made Sueep Pte #Sups/fode Fosition
Trace Markers
Frequency Meter SLL7(00168 | g prt(as Corrected Average Margin Peak Limit PK Margin Azimuth Height )
Marker ) Reading Det 717)_15061 ) DC Corr (dB) Reading Limit ) (douv/m) a8 (Degs) ) Polarity
( (dBuv) 9 (dBuv/m) (dBuV/m) &
1 *2.39 45.13 Pk 31.8 -28.7 0 48.23 74 -25.77 199 103 \
2 *2.332 49.25 Pk 317 -28.8 0 52.15 - - 74 -21.85 199 103 v
3 *2.39 35.63 RMS 31.8 -28.7 2.15 40.88 54 -13.12 - 199 103 \2
4 *2.345 36.99 RMS 31.7 -28.8 215 42.04 54 -11.96 199 103 \

*

Pk - Peak detector

RMS - RMS detection

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band

UL Korea, Ltd. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea
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RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

125UL SUWON Lab Chamber 14 Jun 2017 15:18:42
Restricted Bondedge
Project Number:4787971961
115
ClientiTaiyn
Config:ELT
Mode:BLE BE H_ 2488
195 Tested by:JA Park
a5 M
|
B i
3 /
t 85 i
i
5 5 |
2 7 -l
e
5 65
5
@
o
~ J \ Avercge Limit CdBuU/m)
g v /i |
. // \2
./ =,
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (@Hz) REU/UBU  Ref/Attn Det/Avg Mods Sucep Pls  #hups/fode Position Ronge (GHz) REWUBH  Ref/Attn Det/Avg Made Swesp Pts  #ups/flods  Position
1:2.45-2.563  MC-6dB)/A  112/5  PEAK/LogPur-Video  Busac(hutc) 2081 MAXH 15 degs 148 | 2:2.45-2.563  IMC-6cB)/IM  112/5  WUER/Par fug(RMS) 3mseclhutc) 9001 1BDTAUG 150 degs 148 cn

HORIZONTAL DATA

Trace Markers

Meter Corrected Average N .
Frequency , 3117(001687 | 10dB_Att(dB ) ) Margin Peak Limit PK Margin Azimuth Height )
Marker Reading Det DC Corr (dB) Reading Limit Polarity
(GHz) (dBuv) 17)_150619 ) (dBu/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)

1 *2.484 48.97 Pk 32 -28.7 0 52.27 - - 74 -21.73 159 148 H
2 *2.484 50.83 Pk 32 -28.7 0 54.13 - - 74 -19.87 159 148 H
3 *2.484 38.98 RMS 32 -28.7 215 44.43 54 -9.57 - - 159 148 H
4 *2.484 39.15 RMS 32 -28.7 215 44.6 54 9.4 - - 159 148 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
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1ZKUL SUWON Lab Chamber | 14 Jun 2817 15:28:39
Restricted Bondedge
= Project Number:4787971961
I Client:Taiyo
Config:EUT
Mode :BLE_BE_U_2488
185 Tested by:JH Park
gl:
5 85
D
L
i)
> 7':
G
~
3 s
2 6
o
- Avercge Limit C(dBulU/m)
) (o]
45 3
|
35
2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Range (@12 REU/UBU  Ref/Attn Det/Avg Mode Sueep Pts  #ups/fiode  Position Renge (GHiz) RBU/UBW  Ref/Attn Det/Avg Made Sueep Pte #Sups/fode Fosition
Trace Markers
Frequency Meter 3117(00168 10dB_Att(dB Corrected Average Margin Peak Limit PK Margin Azimuth Height )
Marker (6Ha) Reading Det 717)_15061 ) DC Corr (dB) Reading Limit dB) (dBuV/m) (@B) (Degs) (em) Polarity
(dBuv) 9 (dBuv/m) (dBuV/m) &
1 *2.484 48.13 Pk 32 -28.7 0 51.43 74 -22.57 155 106 \
2 2.555 48.83 Pk 32 -28.6 0 52.23 - - 74 21.77 155 106 %
3 *2.484 37.32 RMS 32 -28.7 2.15 42.77 54 -11.23 155 106 v
4 *2.484 37.68 RMS 32 -28.7 2.15 43.13 54 -10.87 155 106 \

*

Pk - Peak detector

RMS - RMS detection

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea
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Radiated Spurious Emission

(Plot data, Worst case)

Test place Suwon Lab. No.1 Semi Anechoic Chamber
Report No. 4787971961-E1V2
Date June 16, 2017
Temperature / Humidity 27 deg. C/45% RH
Engineer YH Lim
Mode Tx BT LE, 2440 MHz
HORIZONTAL PLOT
9:UL SUWDON Lab Chamber 1 16 Jun 2817 @9:35:37
Radioted Emissions — 3 Meters
Pro ject Number:4787971961
85 CliontiTatge
Config:EUT
Mode :Be low_1G_BLE
75 Tested by:TH Lim
65
T
t 55
o
N
: |
£ 45 OPk i e CaBuUl /iy i
<
> 35
a
& 1
25 Q@
15 /V\W 4 JWM bk ,\M
i WA
=
38 160 18688
Frequency (MHz)
Ronge () REU/UBU _ Ref/Atin Dot/fvg Mods Sucep Pts  #Swpe/ods Position Ronge (M) REU/UBH  Ref/Atin Det/fvg Mode Sweep Pts  5ups/liode Position
1:38-1808 120(-68) /1N 187/18  PEAK/LogPur-Uideo  165msec(huto) 1Bk NAXH 8-36Bdegs
VERTICAL PLOT
9:UL SULON Lak Chamber 1 16 Jun 2817 89:35: 37
Radicted Emissions - 3 Meters
Pro ject Number:4787971961
85 Cliznt:Taigo
Config:EUT
Mode :Be low_16_BLE
75 Tested by:VH Lim
65
8 55
F
C
]
2 A5k gk T CABUY ]
2 ]
€
~
S 35 34 5.6
@3 ‘:D ““"\,“” ) { r
254 | H‘] Iy i h‘Hﬁ L I \‘ | j
S ( | wll W WT |-
i L‘" M \\ Il i "\mi‘, ‘\I Lo 1o ‘
ol ) LAy AU
m i} W’\ #l
=
38 106 18686
Frequency (MHz)
Range (MHz) REU/UBU  Ref/Atin  Det/fvg Mode Susep Pts  ¥Sup/Mode Position Ronge (HHz) REU/UBH  Ref/Atin Det/fvg Mode Sucep Pts  ¥5upo/fiode Position
2:36-180 120-648)/ 1M 187/18  PERK/LoPur-Video  15msec(iuto) 1Bk MAXH 8-3600egs

UL Korea, Ltd. Suwon Laboratory
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BELOW 1 GHz TABLE
Trace Markers
Meter Corrected o X . X
Frequency i VULB9163_7 30-1000MHz . QPk Limit Margin Azimuth Height .
Marker MH2) Reading Det 50(dB) (dB) Reading (dBuv/m) (dB) (Degs) (cm) Polarity
( (dBuv) (dBuV/m) &
1 34.074 44.63 Pk 10.6 -28.4 26.83 40 -13.17 0-360 300 H
2 *111.965 45.07 Pk 111 -27.2 28.97 43.52 -14.55 0-360 400 H
7 384.05 38.96 Pk 14.8 -25.2 28.56 46.02 -17.46 0-360 100 H
8 452.92 39.71 Pk 15.9 -24.7 30.91 46.02 -15.11 0-360 200 H
3 45.035 48.66 Pk 13.6 -28.1 34.16 40 -5.84 0-360 100 Vv
4 51.728 49.92 Pk 13.8 -27.8 35.92 40 -4.08 0-360 100 \Y
5 95.96 52.11 Pk 10.9 -27.3 35.71 43.52 -7.81 0-360 100 \Y
6 *110.413 50.17 Pk 11.3 -27.2 34.27 43.52 -9.25 0-360 100 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Radiated Emissions
Meter Corrected L . . .
Frequency i VULB9163 | 30-1000M i QPk Limit Margin Azimuth Height .
(MH2) Reading Det 750(dB) Hz(dB) Reading (dBuV/m) (dB) (Degs) (cm) Polarity
z z u
(dBuV) - (dBuV/m) &
45.0545 45.99 Qp 13.6 -28.1 31.49 40 -8.51 117 101 \Y
51.7968 45.62 Qp 13.8 -27.8 31.62 40 -8.38 153 101 \Y

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Qp - Quasi-Peak detector

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
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Conducted Spurious Emission
(Band Edge)

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room

Report No. 4787971961-E1V2

Date June 16, 2017

Temperature / Humidity 22 deg. C/56 % RH

Engineer Seokhwan Hong

Mode Tx BT LE, 2480MHz

In any 100 kHz bandwidth outside the restricted band in which the spread spectrum intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator confirmed 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on RF conducted measurement.

eysighe Spectrom Amalyees - Swtpt 54 eysighe Spectrom Amalyees - Swtpt 54
AL E E e u AL E e E)
] #Avg Type: RMS ] #hvg Type: RMS
PN Wide ~+- Trig: FresRun AvgiHold: 100/100 [N Wida ~s- Trig: FreeRun AvalHold: 100400
IFGainlow wAnen: 30 48 IFGaindaw sanen: 30 48
10 48idiv  Ref 20.00 dBm 10 48idiv  Ref 20.00 dBm
Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
= — = smarus
3 ctrum Analyzer - Swept SA (==
RL | RF [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:27:13PMJun 16, 2017
] #Avg Type: RMS TRACE[1 03 45 6
PNO: Wide ~»- Trig: FreeRun AvglHold: 100/100 TYPE[M Y
IFGain:Low #Atten: 30 dB peT|P
10 deidiv. Ref 20.00 dBm
Log J
100
00
-0
200
300
00
500
£00
700
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
s sTaTUS|

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
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Conducted Spurious Emission

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room

Report No. 4787971961-E1V2

Date June 16, 2017

Temperature / Humidity 22 deg. C/56 % RH

Engineer Seokhwan Hong

Mode Tx BT LE, 2402MHz

9 kHz - 150 kHz

10 dBidiv

ngns@mmnm.wu
AL

Ref -20.00 dBm

] #Aug Type: RMS
o ~+ Trig: Fres Run AvglHold: 100/100
Anen:6 d8

Ex.mus,«m...,..,,..s..m
o e

s Trig: Free Run

TNO: Wide
IFGain:Low Amten: 6.8

10 derdiv - Ref -10.00 dBm
Log

150 kHz - 30 MHz

#Avg Type: RMS
Avg|Hold: 100100

Start 9.00 kHz ‘Stop 150.00 kHz Start 150 kHz Stop 30.00 MHz
#Res BW 200 Hz #VBW 620 Hz Sweep (FFT) ~12.00 ms (20001 pts) [#Res BW 10 kHz #VBW 30 kHz Sweep 93.33 ms (20001 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuVv/m] [dB]
9.24 -90.4 0.50 0.0 2.0 1l -87.9 300 6.0 -26.6 48.2 74.8
293.30 -93.9 0.50 0.0 2.0 1l -914 300 6.0 -30.1 18.2 48.3
E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.
30 MHz — 26.5 GHz
[E=SER[==

BN Keysight Spectrum Analyzer - Swept SA
RL | RE [50Q DC [ CORREC |

[ SENSE:INT] [ ALIGN AUTO | 04:40:25 PMJun 16, 2017

] #Avg Type: RMS

PNO:Fast —w- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB

TRACE[[ 03 256
TYPE[M
DET|P

#Res BW 100 kHz

SoomNomawNn

1%5 idiv__ Ref 20.00 dBm
100
0.00
-100
200
-300
-400
-500 <
ol E— B A i
oo \ | \ | | \
| \ \ \ | | \
Start 30 MHz Stop 26,50 GHz

M WobE TR Sl ———— T~ — T —Fcron [ Fuvcronwor
1 N f

24017 GHz 7.261 dBm
N f 2.246 2 GHz -45.770 dBm
N f 2.558 5 GHz. -42.371 dBm
N f 4.803 9 GHz -48.640 dBm
N f 26.289 6 GHz -47.020 dBm

#VBW 300 kHz Sweep 973.3 ms (40001 pts)

FUNCTION VALUE

STATUS

UL Korea, Ltd. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea

TEL: (031) 337-9902
UL Korea, Ltd. Confidential
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Conducted Spurious Emission

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room
Report No. 4787971961-E1V2
Date June 16, 2017
Temperature / Humidity 22 deg. C/56 % RH
Engineer Seokhwan Hong
Mode Tx BT LE, 2440MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
—Ef,wm?.,.,_.w. - FZ,@.,WMW.W“ - ——
SO Cose s Trig FreeRum AvgHon 1001160 W s Tig FreoFun Ao 000 i
IFGain:Aute Atten: 6 4B IFGaind ow Atten: 6 dB o
E;‘mu- Ref -20.00 dBm If:‘:.h v Ref -10.00 dBm
11
Start 9.00 kHz Stop 150.00 kHz Start 150 kHz Stop 30.00 MHz
#Res BW 200 Hz #VBW 620 Hz Sweep (FFT) ~12.00 ms (20001 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 93.33 ms (20001 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[[dBuVv/m] [dB]
9.24 -90.4 0.50 0.0 2.0 1| -879 300 6.0 -26.7 48.2 74.9
291.80 -94.6 0.50 0.0 2.0 1 -921 300 6.0 -30.8 18.3 49.1
E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.
30 MHz — 26.5 GHz
—E Keysight Spectrum Analyzer - Swept SA ==
RL | RE [50Q DC [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:45:24 PMJun 16, 2017
#Avg Type: RMS TRACE| 3
PO - JETmE A i
1L%g idiv__ Ref 20.00 dBm
100
0.00
-100
-200
-300
-400
-50.0 - <
B00 |y PONARTRNAN
o | ] | I |
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
[rvobe sl ———% —— T~ — T —Fncron [ ruvcrovwon] FONCTION VALUE -
1 N f 2.4401 GHz 8.679 dBm
2 N f 2.283 9 GHz -45.284 dBm
3 N f 2.596 3 GHz -43.180 dBm
4 N f 4.880 6 GHz -47.454 dBm
5 N f 26.284 9 GHz -47.280 dBm
H
8
9
10
11 2

UL Korea, Ltd. Suwon Laboratory
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Conducted Spurious Emission
Test place Suwon Lab. No.1 Measurement Room / Shielded
Room
Report No. 4787971961-E1V2
Date June 16, 2017
Temperature / Humidity 22 deg. C/56 % RH
Engineer Seokhwan Hong
Mode Tx BT LE, 2480MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
F o . et DT, ” E e et e
If:‘:hl. Ref -20.00 dBm If:‘:hl. Ref -10.00 dBm
b
b
Start 9.00 kHz ‘Stop 150.00 th‘ Slar‘l 150 kHz Stop 30.00 MHz
#Res BW 200 Hz #VBW 620 Hz Sweep (FFT) ~12.00 ms (20001 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 93.33 ms (20001 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] [[dBuVv/m] [dB]
9.25 -90.4 0.50 0.0 2.0 1 -87.9 300 6.0 -26.6 48.2 74.8
291.80 -95.2 0.50 0.0 2.0 1 -92.7 300 6.0 -31.5 18.3 49.8
E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.
30 MHz — 26.5 GHz
Keysight Spectrum Analyzer - Swept SA |- |- ]

E

RL | RF

[50Q DC | CORREC |

[ SENSE:INT] | ALIGN AUTO | 04:48:26 PMJun 16, 2017

] #Avg Type: RMS

TRACE| L 3 256
TYPE|M
DET|P

PNOFast -+ Trig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 30 dB

10 dBidiv.  Ref 20.00 dBm
Log
100
0.00
-100
-200
-300
-400 <
-50.0 } -
-E0.0 - HREOAAAE it
™ \ W\ \ | | \
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
g -
1 N f 24798 GHz 8.734 dBm
2 N f 2324 3 GHz -45.248 dBm
3 N f 2.636 0 GHz -44.644 dBm
4 N f 49607 GHz -48.783 dBm
5 N f 26.243 9 GHz -47.295 dBm
6
7
8
9
10
11 o
; :
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Power Density
Test place Suwon Lab. No.1 Measurement Room / Shielded
Room
Report No. 4787971961-E1V2
Date June 16, 2017
Temperature / Humidity 22 deg. C/56 % RH
Engineer Seokhwan Hong
Mode Tx BT LE
Freq. Reading [ Result| Limit [Margin
[MHZz] [dBm] [dBm] | [dBm]| [dB]
2402.00 -7.78 -7.78 | 8.00 | 15.78
2440.00 -7.12 -7.12 | 8.00 |15.12
2480.00 -6.99 -6.99 | 8.00 |14.99

UL Korea, Ltd. Suwon Laboratory
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Power Density

2402 MHz

2440 MHz

Kt Spectium Analyoe - Smepl 54 et Spectium Analyze - e 58
AL AL
#Avg Type: RMS #Avg Type: RMS
NG Wide ~+  Trig: FreeRun AvgiHold: 100100 NG Vilde ~s-  Trig: FresRun AvglHold: 100100
IFGainLow #Anen: 30 48 [FGainLow #Atten: 30 48
1J1 Ref 10.00 dBm 1J1 Ref 10.00 dBm
Center 2.4020000 GHz Span 1.551 MHz Center 2.4400000 GHz Span 1.548 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 49.33 ms (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 49.33 ms (20001 pts)

Keysight Spectrum Analyzes - Smept 54
L

2480 MHz

#Avg Type: RMS
NG Vilde ~»- Trig: FreeRun AvglHold: 1001100
1FGainiLow #Aten: 30 48
.E:J-h.i + Ref 10.00 dBm
Center 2.4800000 GHz Span 1,551 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 49.33 ms (20001 pts)
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99%Occupied Bandwidth

Test place Suwon Lab. No.1 Measurement Room / Shielded
Room
Report No. 4787971961-E1V2
Date June 16, 2017
Temperature / Humidity 22 deg. C/56 % RH
Engineer Seokhwan Hong
Mode Tx BT LE
2402 MHz 2440 MHz

] Genter Freq: 2402000000 GHz
e Trig: FresRun
#Atten: 30 48

#FGalnLow

Center Freq: 2.440000000 GHz.
s Trig: FreeRun
#Aren: 30 48

Radie Std: Hone |

Radic Device: TS HFGalnLow

Radie Std: Hone

Radio Device: TS

0 dBidiv Ref 20.00 dBm

0 dBidiv Ref 20.00 dBm

Center 2.402 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 5.85 dBm
1.0342 MHz

Transmit Freq Error 9.776 kHz OBW Power 90.00 %

x dB Bandwidth 1.195 MHz xdB -26.00 dB

~ Span 3 MHz Center 2.44 GHz
#Sweep 100 ms #Res BW 30 kHz #VBW 100 kHz
Occupied Bandwidth Total Power 6.61 dBm
1.0322 MHz
Transmit Freq Error 7.564 kHz OBW Power 90.00 %
x dB Bandwidth 1.211 MHz xdB -26.00 dB

A
Span 3 MHz
#Sweep 100 ms

2480 MHz

Keyaight Spectnum Anghyzes - Gecupied S1
L

I Center Fraq: 2480000000 GHz
v Trig: FresRun
#aren: 30 48

#FGalnLaw

[
G211 vvun 16, 2017
Radio Std: None

Radio Device: BTS

0 dBidiv Ref 20.00 dBm

Center 248 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 6.79 dBm
1.0339 MHz

Transmit Freq Error 561 Hz OBW Power 90.00 %

x dB Bandwidth 1.192 MHz xdB -26.00 dB

Span 3 MHz
#Sweep 100 ms
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APPENDIX 2: Test instruments
Test equipment
Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 10-14-18
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17
04-14-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 061717
05-31-19
Antenna, Horn, 40 GHz ETS 3116C 00166155 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
Preamplifier, 1000 MHz Sonoma 310N 341282 08-17-17
Preamplifier, 1000 MHz Sonoma 310N 351741 08-16-17
Preamplifier ETS 3115-PA 00167475 08-17-17
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-16-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-17-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 03-09-18
Average Power Sensor Agilent/HP u2000 MY54270007 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100439 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100457 08-16-17
EMI Test Receive, 3 GHz R&S ESR3 101832 08-16-17
DC Power supply Agilent/HP E3640A MY54236144 08-16-17
DC Power supply Agilent/HP E3640A MY54226395 08-16-17
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-17-17
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-16-17
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-17-17
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-16-17
High Pass Filter 6GHz Micro-Tronics HPM17542 009 08-17-17
High Pass Filter 6GHz Micro-Tronics HPM17542 016 08-16-17
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z72 100418 11-25-17
LISN R&S ENV-216 101837 08-16-17
UL Software
Description Manufacturer Model Version
Radiated software UL UL EMC Ver9.5
AC Line Conducted software UL UL EMC Ver9.5
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