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SECTION 1: Customer information
Company Nam : TAIYO YUDEN CO., LTD.
Addres: : 8-1 Saka-cho, Takasakshi, Gunma, 37-8522, Japa
Telephone Number : +81-27-324-2350
Facsimile Number : +81-27-324-2354
Contact Persc : Yuji Ebinume
SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.
Type of Equipment : Radio Frequency Transceiver M@dlEEE802.15.4 conformity)
Model No. : ZYSFCN
Serial No. : Refer to Section 4, Clause 4.2
Rating : DC 3.0v
Receipt Date of Sample : November 11, 2015
Country of Mass-production : Japan
Condition of EUT : Production prototype
(Not for Sale: This sample is equivalent to massdpced items.)
Modification of EUT : No Maodification by the testlb
2.2 Product Description

Model: ZYSFCN (referred to as the EUT in this reép@® a Radio Frequency Transceiver Module (IEEE8B2
conformity).

General Specification

Clock frequency(ies) in the system CPU: 32 MHz

Radio Specification

ZigBee (IEEE802.15.4)

Radio Type : Transceiver
Frequency of Operatit : 2405- 247( MHz
Modulatior X QPSK, DSS

Power Supply (inner) : DC 1.8V

Antenna type : PCB Antenna
Antenna Gai : 2.2dBi

Operating Temperatu : -40 deg. C- +85 deg. (
UL Japan, Inc.
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SECTION 3: Test specification, procedures & resuft

3.1 Test S

Test Specification

pecification

FCC Part 15 Subpart C: 20it| fevised on November 23, 2015

*Some parts are effective on and after DecembeRQ¥5 or December 23,
2015. The revision does not affect the test speatifin applied to the EUT.

Title FCC 47CFR Partl5 Radio Frequency Device Subpantéhtional Radiato
Section 15.207 Conducted limits
3.2 Procedures and results
Item Test Procedure Specificatior Worst margin Results Remarks
FCC: ANSI C631C-201: FCC: Sectior 15207
6. Standard test methods QP
Conducted Emissi 35.6 dB, 21.74810 MHz, L c lied
onaucted EMISSIolies Rsegen gy ™ T iC RSEGen 8T AV ompie ;
29.6 dB, 21.74810 MHz, L
FCC: KDB 558074 D01 DTS Mee [FCC: Sectior
Guidance v03r04 15.247(a)(2)
6dB Bandwidth Complied Conducted
- T T T T IC RS 247 5.4 T
FCC: KDB 558074D01 DTS Mea: [FCC: Sectior
. Guidance v03r04 15.247(b)(3)
Maximum Peak .
ouputPower | | See data. Complied Conducted
IC: RS&-Gen6.12z IC: RSS-2475.4(4)
FCC: KDB 558074 DO1 DTS Mee [FCC: Section 15.247(:
Guidance v03r04
Power Density Complied Conducted
ic:- U TICiRSS2475.22)
FCC: KDB 558074 DO1 DTS Meas|FCC: Section15.247(d) Conducted
) ~ |Guidance v03r04 1.7dB below 30 /
Spurious Emission [iC: RSS Gen 6.13 IC: RSS-24755 7410.000 MHz, AV, Vertical complied | 0o 30 MH2)
Restricted Band Edges RSS-Gen 8.9 Radiated
RSS-Gen 8.10 (abovff)@ MHz)

Note: UL Japan, In

s EMI WorkProcedures N 13-E

M-W042( and13-EM-W042z.

*1) Radiated test was selected over 30 MHz baseskotion 15.247(d) and KDB 558074 D01 DTS Meas &uig vO3r04 12.2.7.

* |n case any questions arise about test proced8&| C63.10: 2013 is also referred.

FCC Part 15.31

(e)

This EUT provides stable voltage (DC 1.8V) condiatt RF Module regardless of input voltage. Theref this EUT
complies with the requirement.

FCC Part 15.203/212 Antenna requirement
It is impossible for end users to replace the amebecause the antenna is mounted inside of tfie Ehukrefore, the

equipment complies with the antenna requireme&eafion 15.203/212.

UL Japan, Inc.

Kashima EMC Lab.
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3.3 Addition to standard

Item Test Procedure Specification Worst margin Results Remarks

99% Occupiet IC: RSS-Genb.€ IC: - N/A - Conducte

Bandwidth

Other than above, no addition, exclusion nor deuiahas been made from the standard.

3.4

EMI

Uncertainty

The following uncertainties have been calculategrtivide a confidence level of 95 % using a coveragtork = 2.

Kashima EMC Lab.

Antenna terminal test

Uncertainty (+/-

Power Measurement above 1GHz 0.7dB
Spurious emission (Conducted) below 1GHz 1.6dB
Spurious emission (Conducted) 1GHz - 3GHz 1.4dB
Spurious emission (Conducted) 3GHz - 18GHz 2.8dB
Spurious emission (Conducted) 18GHz - 26.5GHz 2.5dB
Bandwidth Measurement 5.4%

Conducted Emission test

The data listed in this test report has enough mangpre than the site margin.

Radiated emission test
The data listed in this report meets the limitsesalthe uncertainty is taken into consideration.

Item Frequency range Uncertainty (j+/-)
Conducted emission 0.15MHz - 30MiHz 2.8dB
Radiated emission (Measurement distance: 3m 30VBOIOMHZ 4.7dB
300MHz - 1GHz 3.6dB
1GHz - 13GHz 5.1dB
Radiated emission (Measurement distance: 1m 13A8GHz 5.7dB
18GHz - 26.5GHZ 5.1dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
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35 Test Location

UL Japan, Inc.
Kashima EMC Lab.

1614 Mushihata, Katori-shi, Chiba-ken, 289-0341 ANP
+81 478 88 6500
+81 478 82 3373

Telephone number
Facsimile number

A2LA Accreditation No. 1266-01
Size of reference :
FCC. . IC . . Width x Depth x | ground Maximum
Eg-gstratlon Eg-glstratlon Height (m) plane/hqrizontal g;:;ilér:ment
conducting plane (m)
No.1Open sit 90558 IC 4659A-1 | 6.0x5.6x 2.5 20 x 40 10m
No.2 Open sit 510504 IC 4659A-2 | 4.4x4.4x2.1¢% 18 x 20 10m
No.5 Open sit 9935¢€ IC 4659A-5 8.6x7.1x2.4 18 x 23 10m
No.1 Shielded rool 90558 IC 4659A-1 | 5.4x4.5x 2.3 - -
No.2 Shielded rool 510504 IC 4659A-2 3.6x27x2.3 - -
No.3 Shieldecroonr - - 5.4x 3.6x 2.3 - -
No .4 Shielded Rool - - 6.1x6.1x3.1 - -
No.5 Shielded Rool 99356 IC 4659A-5 | 4.2x3.1x2.5 - -
No.3Fully Anechoic Chamb | - - 7.0x3.5x35 - -
No.6 Sem-anechoic Chamb | 372431 IC 4659A-6 8.5x5.5x5.2 - 3m
No0.1C Semi-anechoic Chamb| 682397 IC 4659A-10| 18.4x9.9x 7.7 - 10m
No.11 Sen-anechoic Chamb| 718605 IC 4659A-7 9.0x6.5x5.2 - 3m
No.1 Measurement roo - - 50x3.7x26 - -
No.2 Measurement roon - - 43x4.4x27 - -
No.3 Measurement roa - - 45x53x27 - -

3.6

Refer to APPENDIX.

Test data, Test instruments, and Test set up

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia

Telephone : +81-478-88-6500
Facsimile :+81-478-82-3373
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SECTION 4: Operation of E.U.T. during testing
4.1 Operating Mode(s)
Test Item Operating Mode Tested frequency
Conducted Emission Transmitting (Tx), IEEE 802.1R#SK 2405 MHz
2440 MHz
2470 MHz
Spurious Emissic Transmitting (Tx), IEEE 802.15., QPSk 2405 MH:
2440 MHz
2470 MHz
6dB Bandwidth Transmitting (Tx), IEEE 802.15.4, QPSK | 2405 MHz
Maximum Peak Output Power 2440 MHz
Power Density 2470 MHz
99% Occupied Bandwidth

*Transmitting duty was 100 % on all tests.

*EUT has the power settings by the software a®vail

- Power Setting: 3

- Software: Tera Term Version 4.88

This setting of software is the worst case.

Any conditions under the normal use do not exched:bndition of setting.

In addition, end users cannot change the settihtfeemutput power of the product.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
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4.2

Configuration and peripherals

DC3V

AC 120V / 60Hz

* Cabling and setup(s) were taken into considenatiod test data was taken under worse case carglitio

Description of EUT and Support equipment

No. | Item Model number | Serial number Manufacturer Remark
A Radio Frequenc ZYSFCN 00158D00009536" *1) TAIYO YUDEN EUT
Transceiver Module 00158D0000951D82 *2)
B DC Power Suppl GSV300( 6064574 DIAMOND -
ANTENNA
C Jig boart - - - -
*1) Used for Antenna Terminal conducted test
*2) Used for Conducted Emission test and Radiat®is&on test
List of cables used
No. | Name Length (m) Shield Remark
Cable Connector
1 DC Cabile 2.3 Unshielded Unshielded | -
2 AC Cable 17 Unshielded Unshielded | -
UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile : +81-478-82-3373
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SECTION 5: Conducted Emission

Test Procedure and conditions

EUT was placed on a wooden table of nominal siZ&nby 2.0 m, raised 0.8 m above the conductingmp plane.
The rear of tabletop was located 40 cm to the e@rtionducting plane. The rear of EUT, includingijleerals
aligned and flushed with rear of tabletop. All otkerfaces of tabletop were at least 80cm fromathgr grounded
conducting surface. EUT was located 80 cm fromree lmpedance Stabilization Network (LISNAwtificial mains
Network (AMN) and excess AC cable was bundled intee

For the tests on EUT with other peripherals (ahale/system)

I/O cables that were connected to the peripherate Wwundled in center. They were folded back anith forming a
bundle 30 cm to 40 cm long and were hanged at@¥Beight to the ground plane. All unused 50ohmegtors of
the LISN (AMN) were resistivity terminated in 50rmtwhen not connected to the measuring equipment.

The AC Mains Terminal Continuous disturbance Vaitdgs been measured with the EUT in a Shielded.room
The EUT was connected to a LISN (AMN).

An overview sweep with peak detection has beeropaed.

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

Detector : QP and CISPR AV
Measurement range 1 0.15VHz — 30 MHz
Test data : APPENDIX

Test result : Pass

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500
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SECTION 6: Radiated Spurious Emission

Test Procedure

It was measured based on "11.0 Emissions in ndriates! frequency bands" of "558074 D01 DTS Mea#d@mce
v03ro4".

[For below 1GHz]
EUT was placed on a urethane platform of nomired, 9.5 m by 1.0 m, raised 0.8 m above the conalyigfiound
plane. The Radiated Electric Field Strength has lmeeasured in a Semi Anechoic Chamber with a grqlare.

[For above 1GHZz]

EUT was placed on a urethane platform of nomired, 9.5 m by 0.5 m, raised 1.5 m above the conalyigfiound
plane.

The Radiated Electric Field Strength has been nedsn a Semi Anechoic Chamber with absorbent rizdsdined
on a ground plane.

The height of the measuring antenna varied betviesamd 4 m and EUT was rotated a full revolutiooiider to
obtain the maximum value of the electric field styth.

The measurements were performed for both vertiwdlrerizontal antenna polarization with the Testéeer, or the
Spectrum Analyzer.

The measurements were made with the following detdanction of the test receiver and the Spectamalyzer (in
linear mode).

The test was made with the detector (RBW/VBW) i fibllowing table.

When using Spectrum analyzer, the test was madteadijusting span to zero by using peak hold.

Test Antennas are used as below;
Frequency 30 MHz to 1 GHz
Antenna Type Hybrid

Above 1 GHz
Horn

In any 100 kHz bandwidth outside the restricteddoianwhich the spread spectrum intentional radieg@perating,
the radio frequency power that is produced by titentional radiator confirmed 20 dB below thathie 100 kHz
bandwidth within the band that contains the higlegtl of the desired power, based on a radiatessorement.

20 dBc was applied to the frequency over the limiof FCC 15.209 / Table 4 of RSS-Gen 8.9(IC) and oids the
restricted band of FCC15.205 / Table 6 of RSS-Gen® (IC).

Frequenc Below 1GHz Above 1GHz 20dBc
Instrument use Test Receive Spectrum Analyzer Spectrum Analyzt
Detecto QF PK AV *3) PK
IF Bandwidtt BW 12( kHz RBW: 1MHz | Average Power Methot RBW: 10( kHz
VBW: 3 MHz | 12.2.5.1 VBW: 300kHz
RBW: 1 MHz
VBW: 3 MHz
Detector:
Power Averaging (RMS)
Trace: 100 traces
Test Distanc 3m 4.Em*1) (below 1( GHz), 3 m (below 1(GHz),
1 m *2) (above 10 GHz) 1 m*2) (above 10 GHz)

*1) Distance Factor: 20 x log (3.0 m/ 4.5 m) =5-8B

*2) Distance Factor: 20 x log (3.0 m /1.0 m) = @B

*3) Average Power Measurement was performed basé&®& 12.2.5 of "KDB 558074 D01 DTS Meas Guidance
v03r04"

UL Japan, Inc.
Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
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- The carrier level and noise levels were confirmaedach position of X, Y and Z axes of EUT to 8eeposition of
maximum noise, and the test was made at the poshat has the maximum noise.

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

Measurement range 30 M - 26 GHz

Test data : APPENDIX

Test result : Pass

SECTION 7: Antenna Terminal Conducted Tests

Test Procedure

The tests were made with below setting connectélet@ntenna port.

Tesl Spar RBW VBW Swee| | Detector Trace Instrument usec
time
6dB Bandwidth 10 MHz 100 kHz 300 kHz Auto Peak Miold Spectrum Analyzer
99% Occupied Enough width to display 1to5 % Three timesg
Bandwidth *1) emission skirts of OBW of RBW Auto Peak MaxHold | Spectrum Analyzer
Maximum Pea ) ) ) Auto Peak ) Power Mete
Output Power Average *2) (Sensor: 160 MHz BW)
.| 1.5 times the Spectrum Analyzer
Peak Power Density 6dB Bandwidth 3 kHz 9.1 kHz Auto Peak Max Hold *3)
ious 9kHz to 150kHz 200 Hz 620 Hz
gor.‘d”.“ef Spurious Auto Peak Max Hold Spectrum Analyzer
mission *4) 150kHz to 30MHz 10 kHz 30 kHz

*1) Peak hold was applied as Worst-case measurement
*2) Reference data

*3) Section 10.2 Method PKPSD (peak PSD) of "KDEB6%4 D01 DTS Meas Guidance v03r04".
*4) In the frequency range below 30MHz, RBW wasroaed to separate the noise contents.
Then, wide-band noise near the limit was checkedrsgely, however the noise was not detected asrshothe chart.

(9 kHz - 150 kHz: RBW = 200 Hz, 150 kHz - 30 MHBW = 9.1 kHz)

The test results and limit are rounded off to tvegichals place, so some differences might be obderve

Test data : APPENDIX
Test result : Pass
UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500
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APPENDIX 1: Test data
Conducted Emission
UL Japan, Inc. Kashima EMC Lab. No.5 Shielded Room
Date : 2015/12/07
Company : TAIYO YUDEN CO., LTD. Mode : Tx, IEEE802.15.4, 2405MHz
Kind of EUT : Radio Frequency Tranceiver Module Order No. : 11032863M-C
Model No. : ZYSFCN Power : DC 3V (AC 120V / 60Hz)
Serial No. : 00158D0000951D82 Temp./Humi. : 22deg.C. / 41%RH
Remarks :
Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV Tested by : Kazuhiro Ando
80 — Limit1 (QP)
70 — Limit2 (AV)
60 N (PK)
'%‘ I N N (QP/AV)
g 50 —— 1 LK)
° L (QP/AV)
= 40
o]
s 20 [t
E M) ) " ':‘m,‘w\ , ‘\ \' M‘ ““‘“M”WMMI"
205
NN >ﬁ><
X% |
10 T
0
2 3 5 7 1 2 3 5 7 10 20
A5 Frequency [MHz]
Reading Results Limit Margin
No. | Frea- <> | v | SF2° [op> [ <av> | <ap> | <AV> | <P> | <AV | Phase | Comment
[MHz] [dBuVl | (dBuV] | [dB] | [dBuVl | [dBuVl | [dBuV] | [dBuVI | [dB] | [dB]
1 0.15000 8.7 31 10.2 18.9 13.3 66.0 56.0 471 42.7 N
2 0.19508 8.0 25 10.2 18.2 127 63.8 53.8 456 411 N
3 0.53852 6.5 1.0 10.2 16.7 11.2 56.0 46.0 39.3 348 N
4 21.08500 85 46 11.8 20.3 16.4 60.0 50.0 39.7 33.6 N
5 21.74810 10.1 6.1 1.8 219 17.9 60.0 50.0 38.1 321 N
6 23.14560 8.6 43 12.0 20.6 16.3 60.0 50.0 39.4 337 N
7 0.15000 10.7 47 10.2 66.0 56.0 451 411 L
8 0.19508 9.2 36 10.2 63.8 53.8 44.4 40.0 L
9 0.53852 6.6 11 10.2 56.0 46.0 39.2 347 L
10, 21.08500 11.8] 8.0 11.8 60.0 50.0 36.4 30.2 L
1 21.74810 12,6, 86 1.8 60.0 50.0 356 29.6 L
12 23.14560 11.0] 6.9 12.0 60.0 50.0 37.0 311 L

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]

LISN:CLS-11

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia

Telephone : +81-478-88-6500
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Conducted Emission
Test place Kashima EMC Lab. No.5 Shield Room
Report No. 11032863M-B-R1
Date December 7, 2015
Temperature / Humidity 22deg.C/41 % RH
Engineer Kazuhiro Ando
Mode Tx, IEEE802.15.4, QPSK
2405 MHz
80 —— Limit1 (QP)
70 —— Limit2 (AV)
60 N
) I N o
é 40
z % o L NOTY V% I I I FX TP, "W
20
10
0 2 3 5 1 1 2 3 5 7 10 20
15 [peaK DATA ) Frequency [MHz] %0
2440 MHz
80 —— Limit1 (QP)
70 —— Limit2 (AV)
60 N
Sw S N N o
g 40
é 30 — ¥ ] 1y N
= ook A nakieh g S VYUY WY Wmmwwn»mw/"m
20
10
0
2 k 5 1 1 2 K] 5 7 10 20
A5 [ pEAK DATA] Freauency [MHz] 30
2470 MHz
80 —— Limit1 (QP)
70 —— Limit2 (AV)
60 N
Sw S N N o
g 40
¥ P T TN RS AR ro N N IR ¥V
20
10
0
2 3 5 N 1 2 K] 5 7 10 20
15 [peaK DATA ] Frequency [MHz] %

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
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6dB Bandwidth / 99%Occupied Bandwidth
Test plac Kashima EMC Lat No.2 Measurement Roo
Report No. 11032863M-B-R1
Date December 7, 2015
Temperature / Humidity 20 deg. C/38% RH
Engineer Kazuhiro Ando
Mode Tx, IEEE802.15.4, QPSK
Frequency 6dB Bandwidth Limit
[MHZ] [MHZ] [kHZ]
2405 1.452 > 500
244( 1.544 > 500
247( 1.555 > 500
2405 MHz 2440 MHz
#  Agilent RL - Agilent RL
Ref 187 dBpY #Atten 1@ dB Ref 107 dBpV #Ftten 10 dB
#Peak #Peak
Log Log
19 = 19 = =
dB/ bl dB/ hal e
v v
Lafv Lgfv
M1 S2] M1 32
Center 2.405 608 GHz Span 16 MHz Center 2.440 006 GHz Span 18 MHz
#Res BH 188 kHz #UBK 308 kHz Sweep 1.84 ms (1201 pts) #Res BW 100 kHz #BH 300 kHz Sweep 1.84 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 ¥ Occupied Bandvidth Occ BH 7% Pur  99.00 7

22325 MHz X dB  -5.00 dB 22726 MHz X dB  -6.00 dB
Transmit Freq Error  11.486 kHz Transmit Freq Error  7.790 kHz
% dB Bandwidth 1.452 MHz _ % dB Bandwidth 1.544 MHz _
2470 MHz
#  Agilent RL
Ref 187 dBpY #Atten 10 dB
#Peak
Log
18 =
dB/ 2
LoAv
ML 52|
Center 2.478 6808 GHz Span 18 MHz
#Res BH 100 kHz #UBH 308 kHz Sween 104 ms (1201 pts)
Occupied Bandwidth Occ BN Z PWr  99.00 2
23121 MHz x dB  -6.00 dB
Transmit Freq Error  11.782 kHz
% dB Bandwidth 1.555 MHz

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia

Telephone : +81-478-88-6500
Facsimile :+81-478-82-3373




Test report No.

1 11032863M-B-R1

Page 116 of 33
Issued date :January 22, 2016
Revised date : February 3, 2016
FCCID : RYYZYSFCN
Maximum Peak Output Power
Test plac Kashima EMC Lat No.2 Measurement Roc
Report No. 11032863M-B-R1
Date December 7, 2015
Temperature / Humidity 20 deg. C/38% RH
Engineer Kazuhiro Ando
Mode Tx, IEEE802.15.4, QPSK
Freq [ Readin(| Cable | Atten. Resul Limit Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
240t -9.07 1.72 10.0% 2.6¢ 1.85 30.0C 100( 27.32
244( -8.7¢ 1.7¢ 10.0: 2.97 1.9¢ 30.0(C 100C 27.0%
247C -8.54 1.7¢ 10.0% 3.22 2.1C 30.0¢ 100( 26.7¢

Sample Calculatio
Result = Reading + Cable Loss (including the qableustomer supplied) + Attenuator L

UL Japan, Inc.
Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia

Telephone : +81-478-88-6500
. +81-478-82-3373

Facsimile
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Average Output Power(Reference data)
Test plac Kashima EMC Lat No.2 Measurement Roc
Report No. 11032863M-B-R1
Date December 7, 2015
Temperature / Humidity 20 deg. C/38% RH
Engineer Kazuhiro Ando
Mode Tx, IEEE802.15.4, QPSK
Freq | Readin(| Cable | Atten. Resul Duty Resul
Loss Loss (Frame power) factor| (Burst power)
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [dB] [dBm] | [mW]
240% -9.4C 1.72 10.0¢ 2.3E 1.72 0.0C 2.3E 1.72
244( -9.11 1.7 10.0¢ 2.6 1.84 0.0C 2.6 1.84
247C -8.84 1.7 10.0¢ 2.92 1.9€ 0.0C 2.92 1.9€

Sample Calculatio

Result (Frame power) = Reading + Cable Loss (@iolythe cable(s) customer supplied) + Attent

Result (Burst power) = Frame power + Duty fa

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile

. +81-478-82-3373
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Burst rate confirmation

Test plac Kashima EMC Lat No.2 Measurement Roc
Report No. 11032863M-B-R1

Date December 7, 2015

Temperature / Humidity 20 deg. C/38% RH

Engineer Kazuhiro Ando

Mode Tx, IEEE802.15.4, QPSK

Duty 100 %

% Agilent RL

Ref @ dBm +Atten 10 dB
#Peak
Log
19
dB/

LAy

5152
H3 FS)

£0P:
FTun

Center 2.440 909 GHz Span @ Hz
Res BH 1 MHz #UBH 3 MHz Sweep 1 ms (8001 pts)

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Radiated Spurious Emission

Test plac Kashima EMC Lal No.10 Semi Anechoic Chamhb

Report No. 11032863M-B-R1

Date December 4, 2015 December 3, 2015

Temperature / Humidity 21deg.C/40% RH 22 def4C % RH

Engineer Kazuhiro Ando Kazuhiro Ando

(30-1000MHz) (1-26GHz)
Mode Tx, IEEE802.15.4, 2405 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detectdr Reading  Ant.Fdc. Los Gai ab.F| Result Limit Margin Height Angle |Remarl
[MHz] [dBuv] [dB/m] [dB] [dB] [dB] [dBuv/m] | [dBuv/m] [dB] [c m] [deg]
Hori. 2372.92(]PK 447 27.7 13.¢ 38.2 -3.E 51.t 73.¢ 22.L 15z 11C
Hori. 2390.00q PK 43. 27.p 13J9 383 -3.5 50.5 7.9 234 186 112
Hori. 4810.000 PK 54, 318 62 393 -35 56.0 7B.9 17.9 136 10
Hori. 7215.009 PK 47. 36.B e 384 -35 56.3 7B.9 17.6 107 46
Hori. 9620.009 PK 40. 39 8l7 3710 -35 55.1 7B.9 18.8 150 lodrNoise
Hori. 2372.929 AV 34.3 27. 13p 38|3 -35 41.1 5B.9 1.8 153 10[1
Hori. 2390.009 AV 31.9 27. 13p 38|3 -35 34.5 5B.9 15.4 186 112
Hori. 4810.000 AV 49.7 31. 6.p 3933 -315 50.9 58.9 3.0 136 1d
Hori. 7215.00 AV 37.7 36. Ia 3814 -315 44.8 58.9 7.1 107 46
Hori. 9620.00 AV 30.4 39. 8.y 370 -315 447 58.9 p.2 150 @oFNoise
Vert. 32.000] QP 20. 127 42 269 q.0 19.8 40.0 9.2 100 OrNoise
Vert. 64.000] QP 20.Y 12p 4|8 268 q.0 11.2 40.0 28.8 100 OrNoise
Vert. 96.000] QP 20. 8. 5P 267 d.0 2 4B.5 36.3 100 0 Mmise
Vert. 128.0090 QP 20.0 12 5|6 24.6 .0 1.2 435 2.3 100 orMoise
Vert. 2390.00q PK 43.4 276 13(9 34.3 -35 5p.1 13.9 23.8 150 8| 9
Vert. 4810.004 PK 47. 31B 6J2 393 -3.5 49.0 .9 34.9 137 41
Vert. 7215.00q PK 49.1 36 7\7 384 -3.5 58.2 .9 15.7 162 90
Vert. 9620.00q PK 40.Y 391 8|7 370 -3.5 55.0 .9 18.9 150 lodrMoise
Vert. 2390.00q AV 32.4 27. 13p 3813 -35 395 5B.9 14.4 150 8| 9
Vert. 4810.0040 AV 38.4 31. 6.p 39|3 -35 40.5 5B.9 13.4 137 41
Vert. 7215.00q AV 40.9 36. e 384 -35 49.9 5B.9 1.0 162 90
Vert. 9620.000 AV 30.4 39.1 8.y 37]0 -35 44.9 5B.9 .0 150 @FNoise
Result = Reading + Ant.Fac. + Loss (Cable+Attenudtdter)(below 18GHz)-Distance factor(above 1GHz@ain(Amprifier)
Distance factor : 1GHz - 10GHz : 20log(3.0m/4.5mpB.5dB
Distance factor : 10GHz - 26GHz : 20log(3.0m/1)8n®.5dB
20dBc Data Sheet (RBW 100kHz, VBW 300kHz)
Polarity Frequency Detectdr Reading  Ant.Fdc. Los Gai ab.F| Result Limit Margin |Remark
[MHz] [dBuv] [dB/m] [dB] [dB] [dB] [dBuVv/m] | [dBuv/m] [dB]

Hori. 2405.009q PK 85. 27.p 1410 383 -3.5 9p.6 - - Carrier
Hori. 2400.00q PK 42 4 27.p 139 383 -3.5 49.1 .6 435
Vert. 2405.00q PK 80. 276 14{0 34.3 -35 8p.8 - - Carrier
Vert. 2400.00q PK 37. 276 13[9 34.3 -3.5 415 g6.8 223

Result = Reading + Ant.Fac. + Loss (Cable+Attenuetdter)(below 18GHz)-Distance factor(above 1GHzBain(Amprifier)
Distance factor : 1GHz - 10GHz : 20log(3.0m/4.5mB.5dB

UL Japan, Inc.
Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia

Telephone : +81-478-88-6500
Facsimile :+81-478-82-3373
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Kashima EMC Lab. No.10 Semi Anechoic Cleamb
Report No. 11032863M-B-R1
Date December 3, 2015
Temperature / Humidity 22deg.C/41% RH
Enginee Kazuhiro Andc
(1-26GHz)
Mode Tx, IEEE802.15.4, 2405 MHz
Horizontal
Restricter-band ban-edge Plot Authorizec-band ban-edge Plot
- = o Trig: FreeRun o 1t S X Dl;:::y Lme"‘s::o dBuv e S Avg Type: Log-Pwr
1FGain:Low Atten: 6 dB IFGain-Low #Atten: 10 dB N1 2:408 20 6its
Ref 100.00 dBpV [ggeidv_Ref 100.00 dByV 86.161 dBuV
Center 2.39000 GHz Span 50.00 MHz Center 2.39000 GHz Span 50.00 MHz
#Res BW (CISPR) 1.00 MHz #VBW 3.0 MHz Sweep 1.040 ms (1201 pts) | #Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 1.040 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band ealgg Plot
e T e Rz, | | P e e
1FGain:Low Atten: 6 dB 1FGain-Low #Atten: 10 dB Mt 2404 78G5t
Ref 100.00 BV [ggBiav_Ref 100.00 dBV [ 80.03 dBpV
‘1
Center 2.39000 GHz Span 50.00 MHz Center 2.39000 GHz Span 50.00 MHz
#Res BW (CISPR) 1.00 MHz #VBW 3.0 MHz Sweep 1.040 ms (1201 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.040 ms (1201 pts)
Trace Green : Peak P 20dBc Plo

Trace Purple : Average Plot

* Final result of restricted band edge was showabular data.

UL Japan, Inc.
Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia

Telephone : +81-478-88-6500
Facsimile :+81-478-82-3373
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Temperature / Humidity

Radiated Spurious Emission

Kashima EMC Lat No.10 Semi Anechoic Chamt
11032863M-B-R1
December 4, 2015

21 deg.C/40% RH
Kazuhiro Ando
(30-1000MHz)
Tx, IEEE802.15.4, 2440 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

December 3, 2015
22 defaC % RH
Kazuhiro Ando
(1-26GHz)

Polarity Readin Ant.Fdc. Gai ab.F| Result Limit Margin Height Angle |Remarl
[dBuv] [dB/m] [dB] [dBuV/m] | [dBuV/m] [dB] [c m] [deg]

Hori. 56.C 31.2 4 39.2 -35 57.¢ 73.¢ 16.1 152 5

Hori. 43. 36.4 718 384 -35 52.3 7B.9 1.6 117 23

Hori. 40. 39p 8i8 36/9 -35 5%.7 7B.9 18.2 150 lodriNoise

Hori. 50.1 31. 6.0 393 -315 51.9 58.9 2.0 152 5

Hori. 33.9 36. 7.8 3844 -35 43.2 58.9 10.7 117 23

Hori. 30.4 39. 8.B 36{9 -35 483 58.9 B.6 150 6@oFNoise

Vert. 20. 12y 442 249 q.0 19.9 40.0 29.1 100 OrNoise

Vert. 20. 12p 418 248 q.0 11.2 40.0 28.8 100 OrNoise

Vert. 20. 8.p 52 26|17 d.0 711 4B.5 36.4 100 0 Mmise

Vert. 20. 12 5|6 24.6 .0 1.2 43.5 2.3 100 orMoise

Vert. 48. 31p 64 393 -35 50.7 7.9 23.2 126 26

Vert. 46. 364 718 384 -35 5%.4 7.9 18.5 155 95

Vert. 40. 39p 8/8 349 -35 5%.6 7.9 18.3 150 lo@rMoise

Vert. 40.4 31. 6.4 39|3 -35 42.6 58.9 1.3 126 26

Vert. 37.4 36. 78 384 -35 4.7 58.9 7.2 155 95

Vert. 30.3 39. 8, 36/9 -35 48.2 58.9 B.7 150 @FNoise

Result = Reading + Ant.Fac. + Loss (Cable+Attenuetdter)(below 18GHz)-Distance factor(above 1GHzBain(Amprifier)
Distance factor : 1GHz - 10GHz : 20log(3.0m/4.5mB.5dB
Distance factor : 10GHz - 26GHz : 20log(3.0m/1)8n9.5dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia

Telephone : +81-478-88-6500

Facsimile

. +81-478-82-3373
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Radiated Spurious Emission
Test plac Kashima EMC Lal No.10 Semi Anechoic Chamt
Report No. 11032863M-B-R1
Date December 4, 2015 December 3, 2015
Temperature / Humidity 21 deg.C/40% RH 22 defj4C % RH
Engineer Kazuhiro Ando Kazuhiro Ando
(30-1000MHz) (1-26GHz)
Mode Tx, IEEE802.15.4, 2470 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detectdr Reading  Ant.Fdc. Los Gai ab.F| Result Limit Margin Height Angle |Remarl
[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dBuv/m] | [dBuV/m] [dB] [cm] [deg]
Hori. 2483.50( |PK 447 27.5 14.C 382 3E 50.7 73.€ 23 17€ 108
Hori. 2501.75¢0 PK 44, 27.p 14)0 344 35 5.1 8.9 228 170 071
Hori. 4940.00q PK 55. 31.B 6l 393 35 571.2 7B.9 16.7 135 0
Hori. 7410.00q PK 47. 36.f 718 383 35 571.5 7B.9 16.4 110 38
Hori. 9880.00q PK 41. 39.p 8l8 3618 -35 56.9 7B.9 17.0 150 lodriNoise
Hori. 2483.50q AV 31.9 27. 14.p 38j4 -35 335 58.9 1.4 176  05|1
Hori. 2501.750 AV 34.5 27. 14.p 38j4 -35 41.1 58.9 .8 170 071
Hori. 4940.000 AV 49.9 31. 6.4 393 -315 51.7 5.9 p.2 135 0
Hori. 7410.00q AV 38.3 36. 7.8 38|3 -315 44.0 5.9 b.9 110 38
Hori. 9880.00q AV 30.7 39. 8.8 36(8 -315 448 5.9 B.1 150 @oFNoise
Vert. 32.000 QP 21. 12 4f 24.9 q.0 11.0 40.0 29.0 100 Orfoise
Vert. 64.000 QP 20. 12p 4ls 248 q.0 11.4 40.0 28.6 100 Orfoise
Vert. 96.000| QP 20. 8. 5p 267 d.0 2 4B.5 36.3 100 0 Moise
Vert. 128.009 QP 20. 12p 5|6 24.6 .0 1.2 435 2.3 100 orMoise
Vert. 2483.50Q PK 43 27F 14[0 344 35 5p.1 713.9 23.8 100 2| 1
Vert. 4940.00q PK 48. 318 6l4 393 35 50.7 8.9 23.2 142 24
Vert. 7410.00Q PK 49, 36 718 343 -35 59.2 .9 14.7 150 3|10
Vert. 9880.000 PK 42, 396 8|8 348 -35 5f.1 .9 16.8 150 lodrMoise
Vert. 2483.500 AV 31.4 27.% 14p 38l4 -35 38.1 5B.9 15.8 100 2 1
Vert. 4940.00q AV 41.1 31 6.4 3913 -35 43.0 58.9 10.9 142 24
Vert. 7410.000 AV 42.4 36.7 7.8 38|3 -35 53.2 589 1.7 150| 109
Vert. 9880.000 AV 30.4 39. 8.p 36(8 -35 48.7 58.9 B.2 150 @FNoise

Result = Reading + Ant.Fac. + Loss (Cable+Attenudtdter)(below 18
Distance factor : 1GHz - 10GHz : 20log(3.0m/4.5mpB.5dB
Distance factor : 10GHz - 26GHz : 20log(3.0m/1)8n®.5dB

GHz)-Distance factor(above 1GHz§ain(Amprifier)

UL Jap

an, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile
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Test place

Report No.

Date

Temperature / Humidity
Enginee

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

Kashima EMC Lab. No.10 Semi Anechoic Clemb
11032863M-B-R1

December 3, 2015
22deg.C/41% RH

Kazuhiro Andc

(1-26GHz)

Tx, IEEE802.15.4, 2470 MHz

Horizontal

Restricter-band ban-edge Plot

—
"Aghert Spectnum Anahyer - Swept SA
AL
#Avg Type: RM

s
PRO:Test o Trig: FreeRun AvgiHold:>1001100
1FGain:Low Atten: 6 4B

Ref 100.00 dBpV

Center 2.48350 GHz Span 50.00 MHz
#Res BW (CISPR) 1.00 MHz #VBW 3.0 MHz Sweep 1.040 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot

—
‘Aghert Spectnum Anabyzer - Swept SA
- #Avg Type: RMS K

NG Fast o Trig: FreeRun AvgiHold:>100/100
1FGainLow Atten: 6 6B

Ref 100.00 dBpV

Center 2.48350 GHz Span 50.00 MHz
#Res BW (CISPR) 1.00 MHz #VBW 3.0 MHz Sweep 1.040 ms (1201 pts)

Trace Green : Peak P
Trace Purple : Average Plot

* Final result of restricted band edge was showabular data.

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile

: +81-478-82-3373



Test report No. 1 11032863M-B-R1

Page 124 of 33

Issued date :January 22, 2016
Revised date : February 3, 2016
FCCID :RYYZYSFCN

Radiated Spurious Emission
(Plot data, Worst case)

Test plac Kashima EMC Lal No.10 Semi Anechoic Chamt
Report Nc 11032863N-B-R1
Date December 4, 2015 December 3, 2015
Temperature / Humidity 21 deg.C/40% RH 22 defj4C % RH
Engineer Kazuhiro Ando Kazuhiro Ando
(30-1000MHz) (1-26GHz)
Mode Tx, IEEE802.15.22470 MHz
Horizontal
80
70 1 -
ES CRE
;g sofb——+—+—++ 1 LT s AT ‘ """"
= l—' A
5 40 I 2
% 30
:'Tj 20
10
0
10 100 1000 10000
Frequency [MHz]
¢ QP B Peak A Average QPLimit =----- Peak Limit - — - Average Limit
Vertical
80
70 | =
EBO u ]
2ol L L e m W ATTTTTTTT
= r—l A
E A
g 40 I 7'y
% 30
E 20
10 * *> 4 *
0
10 100 1000 10000
Frequency [MHz]
¢ QP B Peak A Average QP Limit ====- Peak Limit = = = Average Limit

*These plots data contains sufficient number toastiee trend of characteristic features for EUT.

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
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Conducted Spurious Emission

Test plac Kashima EMC Lat No.2 Measurement Roo
Report No. 11032863M-B-R1
Date December 7, 2015
Temperature / Humidity 20 deg. C/38% RH
Engineer Kazuhiro Ando
Mode Tx, IEEE802.15.4, QPSK, 2405MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL # Agilent RL
Mirl 1252 kHz Merl 175 kHz
Ref 87 dBpl #Atten 20 dB 17.43 dBpl Ref 97 dBpY #Atten 26 dB 27.54 dBpY
#Peak #Peak
Log Log
19 19
4B/ 4B/
LgAv LgAv
$1 S2] $1 S2]
Y3 FC| Y3 FC
ARl & H&m
0 W b b o L £ AU AP A by i s PR TR AT A
&?k ki | W} umlwh h;l .\l\# A‘J'i: l|,.."',. ""“ﬂ r# i ggn
Start 9.00 kHz Stop 150.80 Kz Start 158 FHz Stop 30600 Mz
#Res BW 208 Hz #UBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 18 kHz #BH 30 kHz Sweep 285.3 ms (1261 pts)
Frequency] Reading Cabl Attendtor Antefina EIRP  Disthncour@l E Limit | Margin| Remar|
Loss Loss Gain| (Numbgr bounde (field strength)
[kHz] [dBuV] | [dB] [dB] [dBi] ] of Outpy [dBm] [m] [dB] [dBuV/m] [dBuVv/m] [dB]
12.52 17.43 0.1 9.9y 22 1 -7142 3P0 .0 -16.0 45.6 1.6
175.00 27.54 0.1 9.97 2|2 1 -61.1 300 b.0 5.8 32.7 P8.5

E = EIRP - 20 log (D) + Ground bounce + 104.8 [dBu}y
EIRP = ( Reading - 107 ) + Cable Loss + Attenatosd + Antenna Gain + 10 * log (N)

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Conducted Spurious Emission

Test plac Kashima EMC Lat No.2 Measurement Roc
Report No. 11032863M-B-R1
Date December 7, 2015
Temperature / Humidity 20 deg. C/38% RH
Engineer Kazuhiro Ando
Mode Tx, IEEE802.15.4, QPSK, 2440MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL # Agilent RL
Mhrl 1194 kHz Merl 175 kHz
Ref 87 dBpl #Atten 20 dB 16.58 dBpl Ref 97 dBpY #Atten 26 dB 28.85 dBpY
#Peak #Peak
Log Log
19 19
4B/ 4B/
LgAv LgAv
$1 S2] $1 S2]
Y3 FC| Y3 FC;
AA| 2 Air
£ e £ Phihons, A T i bl
7 0 LY PO PR P N W o : -
Start 9.00 kHz Stop 150.80 Kz Start 158 FHz Stop 30600 Mz
#Res BW 208 Hz #UBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 18 kHz #BH 30 kHz Sweep 285.3 ms (1261 pts)
Frequency] Reading Cabl Attendtor Antefina EIRP  Disthncour@l E Limit | Margin| Remar|
Loss Loss Gain| (Numbgr bounde (field strength)
[kHz] [dBuV] | [dB] [dB] [dBi] ] of Outpy [dBm] [m] [dB] [dBuV/m] [dBuVv/m] [dB]
11.94 16.54 0.1 9.9y 22 1 -741 3P0 .0 -16.8 46.0 2.8
175.00 28.04 0.1 9.97 2|2 1 -64.6 300 b.0 $.3 32.7 P8.0

E = EIRP - 20 log (D) + Ground bounce + 104.8 [dBu}y
EIRP = ( Reading - 107 ) + Cable Loss + Attenatosd + Antenna Gain + 10 * log (N)

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
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Conducted Spurious Emission

Test plac Kashima EMC Lat No.2 Measurement Roc
Report No. 11032863M-B-R1
Date December 7, 2015
Temperature / Humidity 20 deg. C/38% RH
Engineer Kazuhiro Ando
Mode Tx, IEEE802.15.4, QPSK, 2470MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL # Agilent RL
Mhrl 5.0 kHz Merl 249 kHz
Ref 87 dBpl #Atten 20 dB 16.94 dBpl Ref 97 dBpY #Atten 26 dB 27.21 dBpY
#Peak #Peak
Log Log
19 19
4B/ 4B/
LgAv LgAv
$1 S2] $1 S2]
Y3 FC] Y3 FCI
A AfG
£ g £ Tt RO P P AT S
450k { bbb i FT i N e
i WWWWMMMMMMAN S | T
Start 9.00 kHz Stop 150.80 Kz Start 158 FHz Stop 30600 Mz
#Res BW 208 Hz #UBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 18 kHz #BH 30 kHz Sweep 285.3 ms (1261 pts)
Frequency] Reading Cabl Attendtor Antefina EIRP  Disthncour@l E Limit | Margin| Remar|
Loss Loss Gain| (Numbgr bounde (field strength)
[kHz] [dBuV] | [dB] [dB] [dBi] ] of Outpy [dBm] [m] [dB] [dBuV/m] [dBuVv/m] [dB]
9.00 16.94 0.1 9.9y 2p 1 -TN7 3po .0 -16.4 48.5 4.9
299.00 27.21 0.1 9.97 2|2 1 -61.4 300 b.0 6.2 18.0 p4.2

E = EIRP - 20 log (D) + Ground bounce + 104.8 [dBu}y
EIRP = ( Reading - 107 ) + Cable Loss + Attenatosd + Antenna Gain + 10 * log (N)

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
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Power Density

Test plac Kashima EMC Lat No.2 Measurement Roc

Report No. 11032863M-B-R1

Date December 7, 2015

Temperature / Humidity 20 deg. C/38% RH

Engineer Kazuhiro Ando

Mode Tx, IEEE802.15.4, QPSK

Freq Reading | Cable | Atten.| Resul| Limit |Margin
Loss | Loss
[MHZ] [dBm] [dB] | [dB] | [dBm]]|[dBm]| [dB]
2405.0( -20.5¢ 1.7z ]110.0¢ | -8.8% | 8.0C | 16.8:
2440.0( -20.4¢ 1.7¢ 110.0¢ | -8.7C | 8.0C | 16.7(
2470.0( -20.4¢ 1.7¢ ]110.02 | -8.7C | 8.0C | 16.7(C

Sample Calculatiol

Result = Reading + Cable Loss (including the cablegstomer supplied) + Attenuator

2405 MHz 2440 MHz
#  Agilent RL - Agilent RL
Mkrl 2.404 928 § GHz Mkrl 2,439 922 5 GHz
Ref -1@ dBm +Atten 10 dB -20.58 dBm Ref -16 dBm #Atten 16 dB -20.46 dBm
#Peak #Peak
Log 1 Log 1
10 19
dB/ dB/
[ } 3L |
L
I !
T+

Lafv Lafv
$1 82 5182
V3 FC Y3 FC

AA AR
£05): £4
50k 250k
Suip Stip
Center 2.405 808 B GHz Span 3 MHz Center 2.440 000 O GHz Span 3 MHz
#Res BH 3 kHz #/BH 9.1 kHz Srieep 318.3 ms (1201 pts)_ +Res BH 3 kHz #VBH 9.1 kHz Sweep 318.3 ms (1201 pts)_

2470 MHz
¥ Agilent RL
Mkrl 2.469 922 5 GHz
Ref -18 dBm +Atten 10 dB —20.46 dBm
#Pea
Log 1
10 *
B |1 |
L i
i\

LoAv w%
51 52
V3 F(|

AR
£
50k
Swp
Center 2.470 008 © GHz Span 3 MHz
#Res BH 3 kHz #/BH 9.1 kHz Sweep 318.3 ms (1201 pts)_
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APPENDIX 2: Test instruments
Test equipment
Control No. | Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
CSA-07 Spectrum Analyzer Agilent E4448A MY52490024 | AT 2015/05/28 * 12
CAT10-17 10dB Fixed Atten. Weinschel 54A-10 56251 TA 2015/05/26 * 12
CCC-W06 Micro Wave Cable Junkosha MWX241 MRA-121u6 | AT 2015/05/26 * 12
CPM-16 Peak Power Analyzer Agilent 8990B MY51000276 AT 2015/06/16 * 12
CPS0O-24 Power Sensor Agilent N1923A MY54070024 AT 015206/16 * 12
C0S-12 Temperature & A&D AD-5681 6876017 AT 2015/07/13 * 12
Humidity Indicator
CLS-11 A.M.N. Rohde & Schwarz ESH3-75 835239/022 CE 2015/07/17 * 12
CCC-S5-C(2/9/| Coaxial Cable Fujikura,Fujikura,Fufi5D-2W,5D-2W,5D| - CE 2015/07/14 * 12
10/11) kura,Fujikura -2W,5D-2W
CTR-01 Test Receiver Rohde & Schwarz ESU40 100426 E C 2015/04/24 * 12
CSCL-06 Ruler Tajima L19-55S none CE 2015/02/12* 1
COS-05 Temperature & A&D AD-5681 6975761 CE 2015/07/13 * 12
Humidity Indicator
CTR-09 Test Receiver Agilent N9038A MY53290016 RE 012/06/28 * 12
CBL-08 LOGBICON Schwarzbeck VULB 9168 343 RE 201316 * 12
CCC-S10-R(2/4| Coaxial Cable Fujikura,Fujikura,Ag|5D-2W,5D-2W,84 | MY41110200(Ste| RE 2015/08/11 * 12
ICATS-11/5/6/7 ent,Fujikura,Fujikura, |94A,5D-2W,5D-2 At)
/8/11/12) Fujikura,Fuhjikura,Fu|W,5D-2W,5D-2W, p
jikura,Fujikura 5D-2W,5D-2W
CAF-08 Pre-Amplifier Hewlett Packard 8447D 2944A0%0 RE 2015/08/11 * 12
CSCL-13 Ruler Tajima L19-55 none RE 2015/02/18 * 12
CO0s-10 Temperature & HIOKI 3641/9680-50 090999895/09090RE 2015/05/17 * 12
Humidity Indicator 5406
COTS-CEMI-02| EMI Software TSJ TEPTO-DV(RE,G Ver, CE/RE -
E,MF,PE) RE: 2.5.0131,
CE: 2.5.0131,
CSA-06 Spectrum Analyzer Agilent N9030A MY53310670 | RE 2015/05/28 * 12
CHA-20 Broad Band Horn Schwarzbeck BBHA 9120D 9120000 RE 2015/07/31 * 12
CHA-07 Double Ridged Horn ETS-Lindgren 3160-09 08043 RE 2015/06/28 * 12
CAF-19 Pre-Amplifier TOYO HAP18-26W 00000035 RE B3006/28 * 12
CAF-18 Pre-Amplifier TOYO TPA0118-36 A-1001 RE 200%/15 * 12
CAT10-17 10dB Fixed Atten. Weinschel 54A-10 56251 ER 2015/05/26 * 12
CHF-04 HPF Micro-Tronics HPM50111-02 009 RE 2015285 12
CCC-W06 Micro Wave Cable Junkosha MWX241 MRA-12146 | RE 2015/05/26 * 12
CCC-wo07 Micro Wave Cable Junkosha MWX221 MRA-12148 | RE 2015/05/26 * 12
CCC-W09 Micro Wave Cable SUHNER SUCOFLEX104 MY588/4 RE 2015/07/13 * 12
CAT3-04 3dB Fixed Atten. TAMAGAWA UFA-01 none RE PB/09/03 * 12

The expiration date of the calibration is the end bthe expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the natiohar international

standards.

As for some calibrations performed after the testedlates, those test equipment have been controllegt means of an
unbroken chains of calibrations.

Test Item: CE: Conducted Emission test
RE: Radiated Emission test
AT: Antenna Terminal Conducted test

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile

. +81-478-82-3373






