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Definitions for Abbreviation and Symbols Used In This Test Report

“EUT” means Equipment Under the Test.
“AE” means Associated Equipment.
“N/A” means that Not Applicable.

“N/T” means that Not Tested.

X - indicates that the listed condition, standard or equipment is applicable for this report.
[] - indicates that the listed condition, standard or equipment is not applicable for this report.
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1 Description of the Equipment Under Test
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Manufacturer

Products

Model No.

Host Equipment

Serial No.

Product Type

Date of Manufacture
Power Rating
Grounding
Transmitting Frequency
Receiving Frequency
Max. RF Output Power
Antenna Type
Antenna Gain
Category

EUT Authorization

Received Date of EUT
Channel Plan

Technical document No. 23199-1201

DATECS Ltd.
1592 Sofia, Bulgaria, 4 Datecs
Bluetooth Module

BTIOSDT

Mobile Thermal Printer
Model No. DPP-250
DPP-450L
DPP-250
MARO001274UN14
MARO001275UN14
DPP-450L
MARO001286UN14
Mass Production

3.3 VDC (from the Host Equipment)
None

2402.0 MHz(00CH) — 2480.0MHz(78CH)
2402.0 MHz(00CH) — 2480.0MHz(78CH)
4.90 dBm(Measure Value)

Chip Antenna (Integral)

-2.0 dBi

Spread Spectrum Transmitter(FHSS)
Certification

July 7, 2014

The carrier spacing is 1 MHz.

The carrier frequency is designated by the absolute frequency

channel number (ARFCN).

The carrier frequency is expressed in the equation shown
as follows:

Normal Mode:

Transmitting Frequency (in MHz)  =2402.0 + n
Receiving Frequency (in MHz) =2402.0 +n

where, n : channel number (0 <n < 78)

JAPAN QUALITY ASSURANCE ORGANIZATION
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2 Summary of Test Results

Applied Standard : CFR 47 FCC Rules and Regulations Part 15
Subpart C — Intentional Radiators

The EUT described in clause 1 was tested according to the applied standard shown above.

Details of the test configuration is shown in clause 6.
The conclusion for the test items of which are required by the applied standard is indicated under

the test result.
X - The test result was passed for the test requirements of the applied standard.
[] - The test result was failed for the test requirements of the applied standard.
[] - The test result was not judged the test requirements of the applied standard.

In the approval of test results,
- Determining compliance with the limits in this report was based on the results of the compliance

measurement, not taking into account measurement instrumentation uncertainty.
- No deviations were employed from the applied standard.
- No modifications were conducted by JQA to achieve compliance to the limitations.

Reviewed by: Tested by:
- 7 7/) /3
i} ,A{/ A /(/ L
Yuichi Fukumoto Naohiko Ueno
Advisor Engineer
SAFETY & EMC CENTER SAFETY & EMC CENTER
Testing Dept. Testing Dept.
EMC Testing Div. EMC Testing Div.

JAPAN QUALITY ASSURANCE ORGANIZATION
Technical document No. 23199-1201
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3 Test Procedure
Test Requirements : §15.247, §15.207 and §15.209

Test Procedure ¢ ANSI C63.10-2009
The tests were performed with reference to the FCC Public Notice DA 00-705, released March 30, 2000.

4 Test Location

Japan Quality Assurance Organization

SAFETY & EMC CENTER

Testing Dept.

EMC Testing Div.

1-21-25, Kinuta, Setagaya-ku, Tokyo 157-8573, Japan

5 Recognition of Test Laboratory

Japan Quality Assurance Organization, Safety & EMC Center Testing Dept. EMC Testing Div.
is accredited under ISO/IEC 17025 by following accreditation bodies and the test facility of Testing
Division is registered by the following bodies .

VLAC Code :VLAC-001-1 (Effective through : March 30, 2016)

VCCI Registration Number : A-0001 (Effective through : March 30, 2016)

FCC Registration Number : 349652 (Effective through : March 30, 2016)

IC Registration Number 1 2079A-1, 2079A-2 (Effective through : October 23, 2015)
Accredited as conformity assessment body for Japan electrical appliances and material law
by METI. (Effective through : February 22, 2016)

JAPAN QUALITY ASSURANCE ORGANIZATION
Technical document No. 23199-1201
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6 The Details of the Equipment Under Test
6.1 Test Configuration
The EUT consists of :
Sign | Item Manufacturer Model No. Serial No. FCCID
A | Bluetooth Module DATECS Litd. BTIOSDT YRWDATECSBTIOS
The AE used for testing :
Sign | Item Manufacturer Model No. Serial No. FCCID
B | Mobile Thermal Printer | DATECS Ltd. DPP-250 MARO001274UN14 "t DoC
MARO001275UN14 *2
C | Mobile Thermal Printer | DATECS Ltd. DPP-450L MARO001286UN14 *2 DoC
D | AC Adapter DATECS Litd. SA110C-098-1 N/A
E | AC Adapter DATECS Litd. EA11003B-190 N/A
*1) Used for Antenna Conducted Emission
*2) Used for Field Strength of Spurious Emission
Type of Cable used for testing :
No. [ Description Identification Connector Cable Ferrite Length
(Manu. etc.) Shielded | Shielded Core (m)
1 Bluetooth Control Cable - No No No 1.5
2 | DC Power Cable No No Yes 1.5
3 DC Power Cable No No Yes 1.2
4 | AC Power Cable No No No 1.5
6.2 Test Arrangement (Drawings)
:- o j—\_ o ‘ To Personal Conputer
I (EUT) | 1 " (Bluetooth Test Mode Setup)
B -7 2 D | 120VAC,60Hz
: Ferrite Core
:- o j—\_ o To Personal Conputer
I (EUT) | 1 »  (Bluetooth Test Mode Setup)
C 77 3 E | 4 __ 5 120VAC 60Hz

JAPAN QUALITY ASSURANCE ORGANIZATION
Technical document No. 23199-1201
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6.3 Operating Condition

Transmitting/Receiving

Bluetooth 2.0 + EDR

Transmitting frequency : 2402.0 MHz(0CH) — 2480.0 MHz(78CH)
Receiver frequency : 2402.0 MHz(0CH) — 2480.0 MHz(78CH)

The test were carried under 2 mode shown as follows:

1) BDR

2) EDR

In Spurious Emissions(Conducted) and Radiated Emissions, the worst case is BDR mode.

Modulation Type

1. DH1/ DH3/ DH5 Packet (Modulation Type : GFSK)

2. 2DH1/ 2DH3/ 2DH5 Packet (Modulation Type : pi/4-DQPSK)
3. 3DH1/ 3DH3/ 3DH5 Packet (Modulation Type : SDPSK)

The EUT not have inquiry mode because it was Slave device.
The EUT was rotated through three orthogonal axis (X, Y and Z axis) in radiated measurement.
The EUT with temporary antenna port was used in conducted measurement.

JAPAN QUALITY ASSURANCE ORGANIZATION
Technical document No. 23199-1201
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7 The Details of the Test Items
Test Item FCC Specification Reference of Results Remarks
the Test Report
Channel Separation Section 15.247(a)(1) Section 7.1 Passed
Minimum Hopping Channel | Section 15.247(a)(1)(ii) Section 7.2 Passed
Occupied Bandwidth Section 15.247(a)(1) Section 7.3 Passed
Dwell Time Section 15.247(a)(1)(iii) Section 7.4 Passed
Peak Output Power Section 15.247(b)(1) Section 7.5 Passed
(Conduction)
Peak Power Density Section 15.247(e)
(Conduction)
Spurious Emissions Section 15.247(d) Section 7.7 Passed
(Conduction)
AC Powerline Conducted Section 15.207 Section 7.8 Passed
Emission
Radiated Emission Section 15.247(d) Section 7.9 Passed
RF Exposure Section 2.1093 Section 7.10 Passed

Technical document No. 23199-1201
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7.1 Channel Separation
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For the requirements, [X] - Applicable [[X] - Tested. [] - Not tested by applicant request.]

[ ] - Not Applicable

For the limits, X] -Passed [ | -Failed [] - Not judged

7.1.1 Worst Point and Measurement Uncertainty

Channel Separation is 0.998 MHz
Channel Separation(Inquiry) is N/A MHz
Uncertainty of Measurement Results +/-0.9 %(20)
Remarks :
7.1.2 Test Site and Instruments
Type Model Manufacturer ID No. Last Cal. | Interval
Receiver ESI26 Rohde & Schwarz 13 2014/6 1 Year
RF Cable S 04272B SUHNER 45 2014/5 1 Year
Attenuator 43KC-10 Anritsu 80 2013/10 | 1 Year
7.1.3 Test Method and Test Setup (Diagrammatic illustration)
The test system is shown as follows:
EUT Anter.ma 10dB Attenuator Spectrum
Terminal Analyzer

The setting of the spectrum analyzer are shown as follows:

Res. Bandwidth 100 kHz
Video Bandwidth 300 kHz
Span 3 MHz /5 MHz
Sweep Time AUTO
Trace Maxhold

JAPAN QUALITY ASSURANCE ORGANIZATION

Technical document No. 23199-1201
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7.1.4 Test Data

Test Date :
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July 18, 2014

Temp.:25°C, Humi:60%

Channel Separation Limit*

Mode of EUT (MHz) (MHz)

Hopping 0.998 0.862
Inquiry -

Note: Two-thirds of the maximum 20 dB bandwidth of the hopping channel or 25 kHz
(whichever is greater)
The EUT not have inquiry mode because it was Slave device.

Mode of EUT : Hopping

o]

-10

=30

—-40

=50

-60

-70

-80

-20

-100

Delta 1 [T1] REW 100 kHz EF Att 20 dB
Ref Lwl 0.62 dB VEW 300 kE=z
0 dBm 997 .9959915%8 kH= SWT 5 ms Unit <dBm
1 1 ¥il[rT1] —4.13 dBw
MW\ ./"V_M fwe-&s 1l GH=z
N ALl TTI] _az dB
/ \‘ 997 .99599198NkHz
- ™ Fal .
20‘-..../"" N W N
AVIEW
Center Z.441 GH= 300 kH=z/ Span 3 MH=
19.JUL.2014 09:35:27

Date:
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7.2 Minimum Hopping Channel

For the requirements, [X] - Applicable
[] - Not Applicable

For the limits, X - Passed

[] - Failed [] - Not judged
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[X] - Tested. [] - Not tested by applicant request.]

7.2.1 Worst Point and Measurement Uncertainty
Number of Channel is 79
Number of Channel (Inquiry) is N/A
Number of Channel (AFH) is 20
Uncertainty of Measurement Results +/-0.9 %(20)
Remarks :
7.2.2 Test Site and Instruments
Type Model Manufacturer ID No. Last Cal. | Interval
Receiver ESI26 Rohde & Schwarz 13 2014/6 1 Year
RF Cable S 04272B SUHNER 45 2014/5 1 Year
Attenuator 43KC-10 Anritsu 80 2013/10 | 1 Year
7.2.3 Test Method and Test Setup (Diagrammatic illustration)
The test system is shown as follows:
EUT Anter.ma 10dB Attenuator Spectrum
Terminal Analyzer

The setting of the spectrum analyzer are shown as follows:

Res. Bandwidth 300 kHz
Video Bandwidth 300 kHz
Span 30 MHz
Sweep Time AUTO

Trace Maxhold

JAPAN QUALITY ASSURANCE ORGANIZATION
Technical document No. 23199-1201
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Test Date : July 18, 2014

Mode of EUT Minimum Hopping Limit
Channel
Hopping 79 15
Inquiry
AFH(minimum) 20 15

Note : The EUT not have inquiry mode because it was Slave device.

Mode of EUT : Hopping(1/3)

Temp.:24°C, Humi:60%

Marker 1 [T1] EBW 300 kH=z RE Attt 20 dB
Fef Lwvl 7.86 dBm VEW 300 kH=z
0 dBm 2.40200000 GHz SWT 5 ms Unit dBm
° 12 Yil[T1) -1.86 dBn
Lo AR NAAMAANAAMNNAAMAANARNAARATTNN LT

yuy

UV YV

WUy

VTV UL

Noledl

—-20 2
=30

—-40

=50

-60

=70

-B80

-0

—-100

Start 2.4 GHz

Date: 18.J0L.2
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3 MH=z/

014 09:37:15

Stop
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Mode of EUT : Hopping(2/3)

LAAANMAANRNANMANANANAMMAMNNANRAANNAANAN

VU

-20

VUV

YUy

Vo

VU

'RRIR

VY Wy

Vo

=30

1VIEW

—-40

=50

-60

-70

-B80

-920

—-100

Start 2.43 GH=z 3 MH=/ Stop 2.46 GH=
Date: 18.J0L.2014 D9:38:01
Mode of EUT : Hopping(3/3)
Marker 1 [T1] EBW 300 kH=z RE Attt 20 dB
Fef Lwvl =-6.70 dBm VEW 300 kH=z
0 dBr 2.48000000 GHz SWT 5 ms Unit dBm
o
Yi|liT1) -4.70 dBr
L AAAMAAMNAAMAAMNAAMANANNA 2-48004000 GH=

Wy

-20

RRIRN

Wy

AR

yuy

VU\

=30

|

1VIEW

—-40

=50

-60

=70

-B80

-920

—-100

Start 2Z.4¢ GHz

Date:

Technical document No. 23199-1201

18.JU0L.2014 (=]

:39:02

3 MH=z/
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Mode of EUT : AFH(minimum)(1/3)
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FEEW 300 kH=z EF Attt 20 4dB
@Ref Lvl VBW 300 kH=z
0 dBm SWT 5 ms TUnit dBm
o
-10
-z0
=30 IN1
1VIEW 1MA
—40
=50 /!0
B M
—-70
-B80
—-20
—100
Start 2.4 GH= 3 MH=/ Stop 2.43 GH=
Date: 18.JUL.2014 09:41:44
Mode of EUT : AFH(minimum)(2/3)
Marker 1 [T1] EBW 300 kH=z RE Attt 20 dB
@Ref Lvl -6.98 dBm VBW 300 kH=z
0 dBm 2.43200000 GHz SWT 5 ms Unit dBm
o
1 Yip(T1) -4.98 dBr
L AMAAMAANANANARANRALAR - [2eezodeoo o2
— - IT]
fUUUU\JUUUUUVUVUUUUUW\ .e510d000 cae
-z0 ( \
=30 IN1
1MA

_‘JOI\U

=50

FO

-60

=70

-B80

-920

—-100

Center Z.445 GH=z

Date: 18.JU0L.2014
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3 MH=z/
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Mode of EUT : AFH(minimum)(3/3)

EBW 300 kEH= REEF Attt 20 4dB
Fef Lwvl VBW 300 kH=
0 dBm SWT 5 ms Unit dBm
[}
-10
—-20
-30 IN1
1VIEW 1MA
-40
-50 FO

-60

-70

-B80

-920

—-100

Center 2.475 GH=z 3 MH=/ Span 30 MH=

Date: 18.JU0L.2014 09:43:09
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7.3 Occupied Bandwidth
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For the requirements, [X] - Applicable [[X] - Tested. [] - Not tested by applicant request.]

[ ] - Not Applicable

For the limits, X] -Passed [ | -Failed [] - Not judged

7.3.1 Worst Point and Measurement Uncertainty

The 99% Bandwidth is 1208.4 kHz at 2402.0 MHz
The 20dB Bandwidth is 12926 kHz at 2402.0 MHz
Uncertainty of Measurement Results +/-0.9 %(20)
Remarks :
7.3.2 Test Site and Instruments
Type Model Manufacturer ID No. | Last Cal. | Interval
Receiver ESI26 Rohde & Schwarz 13 2014/6 1 Year
RF Cable S 04272B SUHNER 45 2014/5 1 Year
Attenuator 43KC-10 Anritsu 80 2013/10 | 1 Year
7.3.3 Test Method and Test Setup (Diagrammatic illustration)
The test system is shown as follows:
EUT Antex.ma 10dB Attenuator Spectrum
Terminal Analyzer

The setting of the spectrum analyzer are shown as follows:

Res. Bandwidth 30 kHz
Video Bandwidth 100 kHz
Span 3 MHz
Sweep Time AUTO
Trace Maxhold

JAPAN QUALITY ASSURANCE ORGANIZATION
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7.3.4 Test Data

Mode of EUT : BDR+EDR

Date
Temp.
Humi.

: July 18,2014

25 C
60 %

The resolution bandwidth was set to about 1% of emission bandwidth, -20dBc display line was
placed on the screen (or 99% bandwidth), the occupied bandwidth is the delta frequency between
the two points where the display line intersects the signal trace.

1)Packet Setting : DH5(Modulation type : GFSK)

Two-thirds of the

) .
Cannel Fregency 99% Bandwidth -20dBc Bandwidth | 20 dB bandwidth
(MHz) (kHz)
(kHz)
00 2402.0 871.7 829.7 553.1
39 2441.0 877.8 889.8 593.2
78 2480.0 871.7 865.7 577.2

2)Packet Setting : 2DH5(Modulation type : pi/4-DQPSK)

Two-thirds of the

. .
Cannel Fregency 99% Bandwidth -20dBc Bandwidth | 20 dB bandwidth
(MHz) (kHz)
(kHz)
00 2402.0 1208.4 1274.5 849.7
39 2441.0 1196.4 1220.4 813.6
78 2480.0 1184.4 1214.4 809.6
3)Packet Setting : 3DH5(Modulation type : SDPSK)
Fregenc 99% Bandwidth Two-thirds of the
Cannel dency ° -20dBc Bandwidth | 20 dB bandwidth
(MHz) (kHz)
(kHz)
00 2402.0 1196.4 1292.6 861.7
39 2441.0 1202.4 1292.6 861.7
78 2480.0 1190.4 1268.5 845.7

Mode of EUT : Inquiry

The EUT not have inquiry mode because it was Slave device.

Technical document No. 23199-1201
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7.3.4.1 99% Bandwidth
1)Packet Setting : DH5(Modulation type : GFSK)
<§;> Marker 1 [T1] REBW 30 kH= RE Attt 20 4dB
Fef Lwvl -8.0% dBm VEW 100 kEH=z
=5 dBEm 2.40208914 GH=z SWT 2.5 ms Unit dBm
1o ’ Yi|[T1) —§.02 cibn| gy
2.40208914 GHz=
\Av1w\ OFH 891L.743489697 kH=
—z0 y L R S TR Eh
T1 Vr 2.40162425 GHz|
s fJJ Eo[T1] —24 .80 dBn
/‘/‘V \,\\ 2.40249599 GH=
IN1
N N A
v e v VAN

- UL
=70
-B80
-850
—100
105
Center 2.402 GH= 300 kH=z/ Span 3 MH=
Date: 18.JUL.2014 09:44:42
Low Channel
Marker 1 [T1] RBW 30 kH= RE Att 20 4dB
Ref Lvl -7.31 dBm VEW 100 kHz
—& dBm 2.44106313 GHz SWT 5.5 ms Unit ABm
-5 1
v ]
L '_Iv‘ i 1|71 .31 derf
2.4410¢313 GHz
OFH 347.75551102 kHz
—zo0 N L R 25 .42 oAb
ey 5 2.44062425 GHZ
bo[T1) -24.25 dBn
=30
N 2.44150200 GH=
1VIEW “L\

—40

I

=70

—-80

-50

=100

—105l

Center Z.441 GH=z

Date: 18.JU0L.2014 02:46:58

300 kHz/

Middle Channel

Span 3 MH=
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Marker 1 [T1] RBW 30 kH= RE Att 20 4dB
<§;>Ref Lwl -8.10 dBm VEW 100 kEH=z
=5 dBm Z2.48007515 GH=zZ SWT 8.5 ms Unit dBm
1o Y Yi|[T1] -4.10 dpbr
2.48007515 GHz
V‘”‘L\ OFH 841L.74248697 kH=
—z0 S ] Fppag 1 od oo ge
Tl - 2.47963026 GH=z=
Y Vf(/ b [T -24.40 dBn
'\/\“\ 2.48050200 GH=
IN1
1VIEW 1sSA

—40

=50
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VN

=70

—-80

-50

=100

—105l

Center

Date:
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2)Packet Setting : 2DH5(Modulation type : pi/4-DQPSK)

Marker 1 [T1] RBW 30 kH= RE Att 20 4dB
Ref Lwvl =10.3% dBm VEW 100 kEH=z

-5 dBm 2.40205711 GH=z SWT 2.5 me Unit cdBm

5

1 v -
o 1 1| [T1] 10.35 dbnf g
M 2.402049711 GH=
orH 1.20841683 MH=
a0 o AN ILN\'\ Mgl oo I ——
~ U"‘ C T -
T 2.4014¢192 GHz
2
o VR Tl -24.99 der
Yy \ 2.40267034 GH=

oot W\

IN1
1sA

;

-50 \/
FO
-60
-70
-80
-50
-100
—105
Center 2.402 GH= 300 kH=z/ Span 3 MH=
Date: 18.JUL.2014 09:51:27
Low Channel
Marker 1 [T1] RBW 30 kH= RE Att 20 4dB
Fef Lwvl —8.30 dBm VEW 100 kEH=z
=5 dBEm £2.44106914 GH=z SWT 2.5 ms Unit dBm
_5 " -
1a 1l[T1] -§.30 dBrr
2.44108%914 GHz=
w‘h “w 1.19639279 MH=z
_z0 -‘““j L 2428 dbn
T ) 2.4404¢g1592 GHz|
-0 Vg ¥T1] -27.85 den
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3)Packet Setting : 3 DH5(Modulation type : SDPSK)
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7.3.4.2 -20dBc Bandwidth
1)Packet Setting : DH5(Modulation type : GFSK)
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2)Packet Setting : 2DH5(Modulation type : pi/4-DQPSK)
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3)Packet Setting : 3 DH5(Modulation type : SDPSK)
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7.4 Dwell Time
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For the requirements, [X] - Applicable [[X] - Tested. [] - Not tested by applicant request.]

[ ] - Not Applicable

For the limits, X -Passed [] -Failed [] - Notjudged

7.4.1 Worst Point and Measurement Uncertainty

Dwell Time is 309.0 msec

Dwell Time (Inquiry) is N/A msec

Dwell Time (AFH) is 310.1  msec

Uncertainty of Measurement Results +/-0.6 %(20)

Remarks :

7.4.2 Test Site and Instruments

Type Model Manufacturer ID No. Last Cal. | Interval
Receiver ESI26 Rohde & Schwarz 13 2014/6 1 Year
RF Cable S 04272B SUHNER 45 2014/5 1 Year
Attenuator 43KC-10 Anritsu 80 2013/10 | 1 Year

7.4.3 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

EUT Antenna 10dB Attenuator 1 Spectrum

Terminal Analyzer

The setting of the spectrum analyzer are shown as follows:

Res. Bandwidth 1 MHz
IVideo Bandwidth 1 MHz
Span Zero Span
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7.4.4 TestData

Test Date : July 18, 2014
Temp.:24°C, Humi:60%

Mode of EUT Dwell Time Limit
(msec) (msec)
DH1 122.6 400
DH3 262.6 400
DH5 309.0 400
Inquiry - 400

The EUT not have inquiry mode because it was Slave device.

DH1(Modulation type : GFSK)

Marker 1 [T1] EEW 1 MH= EF Attt 20 4dB
Fef Lwvl &.62 dBm EW 1 MH=
0 dBm 22.444890 ns SWT 1 ms Unit dBm
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Note : The system makes worst case 1600 hops per second or 1 time slot has a length of 625 us with
79 channels. A DH1 Packet need 1 time slot for transmitting and 1 time slot for receiving.
Then the system makes worst case 800 hops per second with 79 channels. So the system has
each channel 10.1266 times per second and so for 31.6 seconds the system have 320.0 times of
appearance.
Each tx-time per appearance is 0.383 ms.
Dwell time = 320.0 * 0.383 = 122.6 ms
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DH3(Modulation type : GFSK)

Marker 1 [T1] EBW 1 MHEH= RE Attt 20 dB
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Note : A DH3 Packet need 3 time slot for transmitting and 1 time slot for receiving. Then the system
makes worst case 400 hops per second with 79 channels. So the system have each channel
5.063 times per second and so for 31.6 seconds the system have 160.0 times of appearance.
Each tx-time per appearance is 1.641 ms.
Dwell time = 160.0 * 1.641 = 262.6 ms
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DH5(Modulation type : GFSK)

Marker 1 [T1] EEW 1 MH= EF Attt 20 4dB
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Note : A DH5 Packet need 5 time slot for transmitting and 1 time slot for receiving. Then the system
makes worst case 266.667 hops per second with 79 channels. So the system have each channel
3.3755 times per second and so for 31.6 seconds the system have 106.7 times of appearance.
Each tx-time per appearance is 2.896 ms.
Dwell time = 106.7 * 2.896 = 309.0 ms
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Mode of EUT Dwell Time Limit
(msec) (msec)
DH1(AFH) 128.3 400
DH3(AFH) 220.3 400
DH5(AFH) 310.1 400

DH1(AFH mode, Modulation type : GFSK)

Marker 1 [T1] EBW 1 MHEH= RE Attt 20 dB
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Note : The system makes worst case 1600 hops per second or 1 time slot has a length of 625 us with
79 channels. A DH1 Packet need 1 time slot for transmitting and 1 time slot for receiving.
Then the system makes worst case 800 hops per second with 20 channels. So the system has
each channel 40 times per second and so for 8 seconds the system have 320.0 times of
appearance.
Each tx-time per appearance is 0.401 ms.
Dwell time = 320.0 * 0.401 = 128.3 ms
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DH3(AFH mode, Modulation type : GFSK)
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Note : A DHS3 Packet need 3 time slot for transmitting and 1 time slot for receiving. Then the system
makes worst case 400 hops per second with 20 channels. So the system have each channel 20
times per second and so for 8 seconds the system have 160.0 times of appearance.

Each tx-time per appearance is 1.377 ms.
Dwell time = 160.0 * 1.377 = 220.3 ms
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DH5(AFH mode, Modulation type : GFSK)
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Note : A DH5 Packet need 5 time slot for transmitting and 1 time slot for receiving. Then the system
makes worst case 266.667 hops per second with 20 channels. So the system have each channel
13.33335 times per second and so for 8 seconds the system have 106.7 times of appearance.
Each tx-time per appearance is 2.906 ms.

Dwell time = 106.7 * 2.906 = 310.1ms
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7.5 Peak Output Power(Conduction)

For the requirements, [X] - Applicable [[X] - Tested. [] - Not tested by applicant request.]
[ ] - Not Applicable

For the limits, X -Passed [] -Failed [] - Notjudged

7.5.1 Worst Point and Measurement Uncertainty

Peak Output Power is 4.90 dBm at 2480.0 MHz
Uncertainty of Measurement Results at Amplitude +/-0.8 dB(20)
Remarks :

7.5.2 Test Site and Instruments

Type Model Manufacturer ID No. | Last Cal. | Interval
Power Meter ML2495A Anritsu 210 2013/12 | 1 Year
Power Sensor MA2491A Anritsu 211 2013/12 | 1 Year
RF Cable S 04272B SUHNER 45 2014/5 1 Year
Attenuator 43KC-10 Anritsu 80 2013/10 | 1 Year

7.5.3 Test Method and Test Setup (Diagrammatic illustration)

The Conducted RF Power Output was measured with a power meter, one 10dB attenuator and a
short, low loss cable.

EUT Antenna 10dB Attenuator t— Power

Terminal Meter
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Date : July 18,2014
Temp. 25 C
Humi. 60 %
1)DH5Modulation type : GFSK)
Trasnmitting Correction Meter Conducted Linits Margin
Fregency Factor Reading Peak Output Power
CH (MHz) (dB) (dBm) (dBm) (mW) (dBm) (dB)
00 2402.0 11.42 -7.61 3.81 2.40 20.97 17.16
39 2441.0 11.42 -6.54 4.88 3.07 20.97 16.09
78 2480.0 11.42 -6.52 4.90 3.09 20.97 16.07
2)2DH5(Modulation type : pi/4-DQPSK)
Trasnmitting Correction Meter Conducted Linits Margin
Fregency Factor Reading Peak Output Power
CH (MHz) (dB) (dBm) (dBm) (mW) (dBm) (dB)
00 2402.0 11.42 -8.45 2.97 1.98 20.97 18.00
39 2441.0 11.42 -7.32 4.10 2.57 20.97 16.87
78 2480.0 11.42 -7.54 3.88 2.45 20.97 17.09
3)3DH5(Modulation type : SDPSK)
Trasnmitting Correction Meter Conducted Linits Margin
Fregency Factor Reading Peak Output Power
CH (MHz) (dB) (dBm) (dBm) (mW) (dBm) (dB)
00 2402.0 11.42 -8.27 3.15 2.07 20.97 17.82
39 2441.0 11.42 -7.18 4.24 2.66 20.97 16.73
78 2480.0 11.42 -7.31 4.11 2.58 20.97 16.86

Calculated result at DF5 2480 MHz, as the worst point shown on underline:

Minimum Margin: 20.97 - 4.90 = 16.07 (dB)

Correction Factor = 11.42 dB
+) Meter Reading = -6.52  dBm
Result = 4.90 dBm = 3.09 mW

NOTES

Video B.W.

Off

1. The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

2. Was varied in the range of 85-115% of the input voltage, but there was no change in measured value.

3. Setting of measuring instrument(s) :

Detector Function
Peak

Technical document No. 23199-1201
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7.6 Peak Power Density(Conduction)

For the requirements, [ ] - Applicable [[] - Tested. [] - Not tested by applicant request.]
X - Not Applicable

7.7 Spurious Emissions(Conduction)

For the requirements, [X] - Applicable [[X] - Tested. [] - Not tested by applicant request.]
] - Not Applicable

For the limits, X] -Passed [ | -Failed [] - Not judged

7.7.1 Worst Point and Measurement Uncertainty

Uncertainty of Measurement Results 9kHz - 1GHz +/-1.0 dB(20)
1GHz — 18GHz +-1.2  dB(20)
18GHz — 40GHz +-1.6 __ dB(20)

Remarks : Measurement result is within the range of measurement uncertainty.

7.7.2 Test Site and Instruments

Type Model Manufacturer ID No. Last Cal. | Interval
Receiver ESI26 Rohde & Schwarz 13 2014/6 1 Year
RF Cable S 04272B SUHNER 45 2014/5 1 Year
Attenuator 43KC-10 Anritsu 80 2013/10 | 1 Year

7.7.3 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

RUT |Antenna 10dB Attenuator || Spectrum
Terminal Analyzer
The setting of the spectrum analyzer are shown as follows:
Frequency Range 30 MHz - 25 GHz Band-Edge
Res. Bandwidth 100 kHz 100 kHz
Video Bandwidth 300 kHz 300 kHz
Sweep Time AUTO AUTO
Trace Maxhold Maxhold

JAPAN QUALITY ASSURANCE ORGANIZATION
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Mode of EUT : BDR (worst case)
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Test Date : July 18, 2014

Temp.:24°C, Humi:60%

RBW 100 kHz RF Att 10 dB Marker 1 [T1l] RBW 100 kH=z EF Attt 10 dB
Ref Lvl VBW 300 kHz Ref Lvl 7.92 dBm VBW 300 kHz
5 dBEm SWT 300 ma Unit dBm 5 dBm 2.40200000 GH=z SWT 1= Unit dBm
v, ] _] .
o Lo H IS .92 B
2.40200000 GHz|
¥z|rr1) ~5§.68 dBn|
¥3|rT1) ~-671.17 den
o1 2.9z an _Fer -27.92 apa Sy e
: Zalrrn ~7d.85 e
Nl 1.60120240 GEz|INL1
ol avime oy ol avame Py
s 59
»0 T o
-6 -6
3
) E ,,,lm ) uﬂu I [4
e dal it i M W L W O o
- -
———e
T e W P [T W SRR e Y s Sy p e
. o
-1 10
108 “108l
Start 30 MHz 97 MHzZ/ Stop 1 GHz Start 1 GHz 400 MEzZ/ Stop 5 GHz
Date: 18.JUL.2014 10:21:5¢ Date: 18.JUL.2014 10:21:2%
Marker 1 [T1] RBW 100 kHz RF Att 10 dB RBW 100 kH=z EF Attt 10 dB
Ref Lvl 75.72 dBm VBW 300 kHz Ref Lvl VBW 300 kHz
5 dBEm T.20440882 GHz SWT 1.25 a Unit dBm 5 dBm SWT 1.25 = Unit dBm
v ] -79.72 o
o (T11 2 ciof o
7.20440882 GHZ
“z|rr1l =71.38 a=q
o1 2.9z an b1 -29.92 aesd
N1 81
ol avime oy ol avame Py
s y
»0 o
-6 -6
79 - 29
WHW 1 I’
_ e L " " PPN P P ravane] . P iyl " iAot
. o
. 10
108 “108l
Start 5 GHz 500 MHzZ/ Stop 10 GHz Start 10 GHz 500 MEz/ Stop 1% GHz
Date: 18.JUL.2014 10:22:4¢ Date: 18.JUL.2014 10:23:24
RBW 100 kHz RF Att 10 dB RBW 100 kH=z EF Attt 10 dB
Ref Lvl VBW 300 kHz Ref Lvl VBW 300 kHz
5 dBEm SWT 1.25 a Unit dBm 5 dBm SWT 1.25 = Unit dBm
10 10
o1 2.9z an b1 -29.92 aesd
N1 81
ol avime oy ol avame Py
s 59
»0 o
-6 -6
79 29
T L e v FYCMIP JOR UL ) SPPRR M Y P AR VN SN B Vg e 2 SVOU ) FNURY WFVPUPY (Y SVUR GRS TENPR Ry P, LW RV
. o
. 10
108 “108l
Start 1% GHz 500 MHzZ/ Stop 20 GHz Start 20 GHz 500 MEz/ Stop 25 GHz
Date: 18.JUL.2014 10:24:02 Date: 18.JUL.2014 10:24:36
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RBW 100 kH=z RF Att 10 dB Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl VEBW 300 kH= Ref Lvl 6.71 dBm VBW 300 kHz
5 dBm SWT 300 ms Unit dBm 5 dBm 2.44100000 GHz EWT 1 a Unit dBm
v
1] -4.71 as
19 = 10 t o] g
Z.4410000 GAA
Tz|rr1l ~57.30 clsn
23| (T -61.%1 awe
| o1 -24.71 am | o1 -2d.71 ae
N D1 -24.71 dB . Dl 24 1 ] 153 51 eng
74 [(r1) =71.09 dBnj
IN1 1.62529050 GHzINl
P P 1 4ol rviEw 1R
50 ol
vo 2 |we
-6 -6
3
) ) 4 M.IA«
‘,fka-lu»wVJUKHI“"v"’J\"A‘ ARG TATATNPEN W e
s -
G Ee T I U TR Sy o (PP bt gnrrrit
-5 -5
-10 -1
Cios Cos
Start 30 MHZ 97 MHZ/ Stop 1 GHzZ Start 1 GHz 400 MHz/ sStop 5 GHzZ
Datea: 18.JUL.2014 10:26:20 Dates 18.JUL.2014 10:25:51
Marker 1 [T1] RBW 100 kH=z RF Att 10 dB RBW 100 kHz RF Att 10 dB
Ref Lvl 75.42 dBm VEBW 300 kH= Ref Lvl VBW 300 kH=z
5 dBm 7.32464930 GH=z SWT 1.25 s Unit dBm 5 dBm EWT 1.25 =a Unit dBm
v
1 T1 H.42 dBi
10 t ) 1 =
7. 950 GHz|
Vz|rr1 .38 cznf
o1 -24.71 dB |-ol -24.71 de
181 N1
P P 1 4ol rviEw 1R
50 ol
vo ro
-6 -6
70| = 70
W”M . L
_e udn l.lI R B i acka_on s ) _ b, = A, AP Apsnd P! Fiatany,
-5 -5
-10 -1
Cios Cos
Start & GHz 500 MHEZ/ Stap 10 GHz Start 10 GHz 500 MHzZ/ Stop 15 GHz
Dates: 18.JUL.2014 10:26:58 Dates 18.JUL.2014 10:27:27
RBW 100 kH=z RF Att 10 dB RBW 100 kHz RF Att 10 dB
Ref Lvl VEBW 300 kH= Ref Lvl VBW 300 kHz
5 dBm SWT 1.25 s Unit dBm 5 dBm EWT 1.25 =a Unit dBm
10 [ ] 10 L]
o1 -24.71 dB |-ol -24.71 de
181 N1
P P 1 4ol rviEw 1R
50 ol
vo ro
-6 -6
0 70
B T e U P V. D ¥ SRRV NPLE S Py WP B T T e o e AN S, L PPTUPH U FTRT e
-5 -5
-10 -1
105 Cos
Start 15 GHzZ 500 MHEZ/ Stap 20 GHzZ Start 20 GHz 500 MHzZ/ Stop 25 GHzZ
Datea: 18.JUL.2014 10:28:13 Dates 18.JUL.2014 10:28:44
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RBW 100 kH=z RF Att 10 dB Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl VBW 300 kH=z Ref Lvl =7.35 dBm VBW 300 kH=z
5 dBm SWT 300 ms Unit dBm 5 dBm 2.48000000 GHz swT 1 Unit ABm
v, ]
1|71 -1.35 am
o [ ] 19 (ri] =) g
2.4800q000 GH|
Tz|rr1l ~53.13 dsn
3| (T1) -61.%2 awe
o1 -27.35 an o1 -29.35 e -
Valmil -74.23 aBn
IN1 1.64929260 GHzIN1
ol aview 1m _aolaview 1A
50 50l
ro ro
-6 -6
4
E h AJ*VI”"" .whhﬁ
-8 I -
e T T AP VYN P VI ey 2 SV S e
-5 -3
—10 -1
—10s 10
Start 30 MHZ 97 MHZ/ Stop 1 GHzZ Start 1 GHz 400 MHZ/ sStop 5 GHzZ
Dates: 18.JUL.2014 10:30:29 Dates 12.JUL.2014 10:30:04
Marker 1 [T1] RBW 100 kH=z RF Att 10 dB RBW 100 kHz RF Att 10 dB
Ref Lvl =68.02 dBm VBW 300 kH=z Ref Lvl VBW 300 kH=z
5 dBm 7.43486974 GH=z SWT 1.25 = Unit dBm 5 dBm EWT 1.25 = Unit dBm
v
1T -64.02 dm
10 tr ) ! =
7.4348d974 GH|
vz|rr1 ~79.68 cen|
o1 -27.35 an o1 -29.35
181 EPHY
ol aview 1m _aolaview 1A
50 50l
ro ro
-6 -6
.
_EW " - PR TN IRAr Sy .»I. ol bt Akl s PNV P » P 2 At S
-5 -3
-10 -1
—10s 10
Start & GHz 500 MHEZ/ Stap 10 GHz Start 10 GHz 500 MHZ/ Stop 15 GHz
Dates: 18.JUL.2014 10:31:09 Dates 12.JUL.2014 10:31:37
RBW 100 kH=z RF Att 10 dB RBW 100 kHz RF Att 10 dB
Ref Lvl VBW 300 kH=z Ref Lvl VBW 300 kH=z
5 dBm SWT 1.25 = Unit dBm 5 dBm EWT 1.25 = Unit dBm
10 = 10) Ex
o1 -27.35 an o1 -29.35
181 EPHY
ol aview 1m _aolaview 1A
50 50l
ro ro
-6 -6
70 79
. T Y T T B T A PR ) ST S U O T o i P VY N WS VRN
-5 -3
-10 -1
—10s 10
Start 15 GHz 500 MHEZ/ Stap 20 GHzZ sStart 20 GHz 500 MHZ/ Stop 25 GHzZ
Dates: 18.JUL.2014 10:32:14 Dates 12.JUL.2014 10:33:00
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Band-Edge Emission
Low Channel(Hopping off), Band-Edge Emission

Marker 1 [T1] REW 100 kH=z RE Attt 10 4dB
Ref Lvl -7.73 dBm VEBW 300 kH=z
=5 dBEm 2.40225451 GH=z SWT .5 ms Unit dBm
s [ Yi|[T1) -1.73 dBr
2.402258451 GHEZ
ValrT1] —434 .56 4B
—-z20 < =
{ \ ¥3l[T1] —74.69 B
D1 -27.73 dBEm — > s enaaoo0—GH
=30
_gg|iVIEW L iMa
M
} U \\« "
—-60 ”/ L
=70
—-80
=580
—100
—105
Center 2.4 GHz 3 MH=z/ Span 30 MH=
Date: 18.JUL.2014 10:33:57
High Channel(Hopping off), Band-Edge Emission
Marker 1 [T1] REW 100 kH=z RE Attt 10 4dB
Ref Lvl -6.61 dBm VEBW 300 kH=z
=5 dBEm Z2.48022345 GH=z SWT .5 ms Unit dBm
1o Yi|[T1) -4.61 dBr
2.48022345 GEZ
ValrT1] —67.83 4B
_20 { B L
D1 -2d.61 dBm i
=30
{ IN1l
_gg|iVIEW iMa
o fl ﬂ ‘hl.
A ;
[ |
—-60
.}W \“Lu\
_NWW N M%
—-80
=580
—100
—105

Date

Center Z.4835
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Low Channel(Hopping on), Band-Edge Emission

Marker 1 [T1] EBW 100 kH= RE Attt 10 dB
Fef Lwvl =7.43 dBm VEW 300 kH=z
-5 dBm 2.41211423 GH=z SWT T8 ms Unit dBm
-5 1
1 — M 4
1o AN FIATIA A A K a senl g

ITSiESTNTARATRILY

-z0 / Vi Uv\J N‘rll{ Vv ve cv.\LaUudﬁﬁ

—D1 —27.43 dBm

=30
! IN1
_go| AVIEW p imA

g

EOQ
—-&0
3
f g M
-B0
=50
—100
105
Center Z.4 GH=z 3 MH=/ Span 30 MH=
Date: 18.J0L.2014 loz38:14
High Channel(Hopping on), Band-Edge Emission
Marker 1 [T1] REW 100 kH=z RE Attt 10 4dB
Ref Lwl —©.5% dBm VEW 300 kH=
=5 dBEm 2.47102505 GH=z SWT .5 ms Unit dBm
s 1
v —
Almoh AN A Aln AR 1] (71 s
2.47102505 GHz
_z0 e e
yvyyulu
—D1 -Z24.56 dBm
=30
IN1l
_go| tvIEW \1 1iMA
-50 ﬂ ln
\
FO

-60

AR

—-80

=50

—100
—105

Center 2Z.4835 GH=z 3 MH=Z/ Span 30 MH=z
Date: 18.JUL.2014 10:39:49
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7.8 AC Powerline Conducted Emission

For the requirements, [X] - Applicable [[X] - Tested. [] - Not tested by applicant request.]
[ ] - Not Applicable

For the limits, X] -Passed [ | -Failed [] - Not judged

7.8.1 Worst Point and Measurement Uncertainty
Min. Limit Margin (Quasi-Peak) 15.8 dB at 0.20 MHz

Uncertainty of Measurement Results +/-2.9  dB(20)

Remarks : Min Limit Margin : Host DP-250

7.8.2 Test Site and Instruments

Type Model Manufacturer ID No. Last Cal. | Interval
Shield Room A | - TDK 3 - -
Receiver ESCI Rohde & Schwarz | 172 2013/11 | 1 Year
RF Cable RG223/U SUHNER 42 2014/04 | 1 Year
LISN KNW-407 Kyoritsu 34 2013/09 | 1 Year
HiPass Filter KFL-009 Kyoritsu 246 2014/04 | 1 Year

JAPAN QUALITY ASSURANCE ORGANIZATION
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7.8.3 Test Method and Test Setup (Diagrammatic illustration)

The preliminary tests were performed using the scan mode of test receiver or spectrum analyzer
to observe the emissions characteristics of the EUT.

The EUT configuration, cable configuration and mode of operation were determined for
producing the maximum level of emissions.

This configurations was used for final tests.

— Side View —

Vertical
Reference Plane

0.4m

Power
Line | EUT Measuring

Receiver
Testing Table T M

AMN

j/ Horizontal Reference Plane
To Mains Supply

NOTE
AMN : Artificial Mains Network
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7.8.4 Test Data
Mode of EUT : All modes have been investigated and the worst case mode for channel (39ch: 2441MHz) has

been listed.

7.8.4.1 Host : DPP-250

Date : July 18, 2014
Temp. : 24C  Humi. : 60%

Resolution BW . _10kHz
%0 111
O Quasi-Peak
o
E. 70 X 1lkverage
= = VA
g ™~ . !
- Q.P Limxs VB
g 60
)
=
<] e,
O I K AVE Linits
8 50 ——
g *d..
c
2
~
z m
g
=]
£ \ LN
g 30 v
AN
+
w
g
‘=20
=
10
0.1 ! 1o Frequency in MHz 100
Freq. Factor. Meter Reading[dBuV] Limit Result. Margin
QP AV [dBuV] [aBuV] [dB]
[ MHz ] [dB] VA VB VA VB QP AV QP AV QP AV
0.20 21.3 26.5 26.3 - - 63.6 53.6 47.8 - 15.8 -
0.35 20.4 < 10.0 12.1 - - 59.0 49.0 32.5 - 26.5
0.41 20.4 13.7 16.1 - - 57.6 47.6 36.5 - 21.1
6.16 20.2 < 10.0 < 10.0 - - 60.0 50.0 < 30.2 - > 29.8

Note: 1) QP : CISPR Quasi-Peak. ; AV : Average.

2) VA : One end & grounded ; VB : The other end & grounded

3) The symbol of '<' means 'or less' .

4) The symbol of '>' means 'or greater' .

5) The symbol of '~ means 'Not applicable' .

6) Factor includes an A. M. N. factor, Hi-Pass Filter loss, Pulse Limiter loss and a cable loss.

7) A sample calculation was made at 0.2MHz
Factor + Meter Reading = 21.3 + 26.5 = 47.8
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7.8.4.2 Host : DPP-450L
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Date : July 18, 2014

Temp. : 24C  Humi. : 60%

Resolution BW . _10kHz
%0 111
O Quasi-Peak
o
E. 70 X llkverage
= = VA
g ~ . !
- Q.P Limxs VB
& 60
%0
)
=
<) o,
O I K AVE Linits
8 50 ——
a | | ] e
a o
2
~
=
g
=]
3
g
2 30 '\4\
~
)
E W
w
g
i, M) L _
=
10
0.1 1o Frequency in MHz 100
Freq. Factor. Meter Reading[dBuV] Limit Result. Margin
QP AV [dBuV] [aBupV] [dB]
[ MHz ] [dB] VA VB VA VB QP AV QP AV QP AV
0.15 22.4 < 10.0 < 10.0 66.0 56.0 < 324 > 33.6
0.46 20.3 < 10.0 < 10.0 56.7 46.7 < 30.3 > 26.4
25.13 20.8 11.2 11.0 60.0 50.0 32.0 28.0

Note: 1) QP : CISPR Quasi-Peak. ; AV : Average.
2) VA : One end & grounded ; VB : The other end & grounded

3) The symbol of '<' means 'or less' .

4) The symbol of '>' means 'or greater' .

5) The symbol of '~ means 'Not applicable' .

6) Factor includes an A. M. N. factor, Hi-Pass Filter loss, Pulse Limiter loss and a cable loss.

7) A sample calculation was made at 0.15MHz
Factor + Meter Reading = 22.4 + 10.0 = 32.4
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7.9 Radiated Emission

The requirements are [X| - Applicable
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[X] - Tested. [] - Not tested by applicant request.]

] - Not Applicable

[X] -Passed [ ] -Failed [] - Notjudged
7.9.1 Worst Point and Measurement Uncertainty
Min. Limit Margin (Average) 0.6 dB at 4960.0  MHz
Uncertainty of Measurement Results 9kHz - 30 MHz +/-2.5 dB(20)
30 MHz — 300 MHz +/-4.6 __ dB(20)
300 MHz — 1000 MHz +-4.5  dB(20)
1 GHz - 6 GHz +-4.2  dB(20)
6 GHz — 18 GHz +-4.6 _ dB(20)
18 GHz - 26.5 GHz +/-4.8  dB(20)
26.5 GHz — 40 GHz +/-4.8  dB(20)
Remarks : Min Limit Margin : Host DP-450L
7.9.2 Test Site and Instruments
Type Model Manufacturer ID No. | Last Cal. | Interval
Anechoic Chamber A TDK 1 2013/9 1 Year
Test Receiver ESI26 Rohde & Schwarz 13 2014/6 1 Year
Loop Antenna HFH2-Z2 Rohde & Schwarz | 21 2013/11 | 1 Year
Biconical Antenna BBA9106 Schwarzbeck C-43 2014/5 1 Year
Log-periodic Antenna | UHALP9108-A1 Schwarzbeck C-28 2014/5 1 Year
Log-periodic Antenna | HL050 Rohde & Schwarz | 198 2013/12 | 1 Year
Horn Antenna 3160-08 EMCO 237 2014/5 1 Year
Horn Antenna 3160-09 EMCO 238 2013/12 | 1 Year
RF Cable 5D-2W Fujikura 38 2014/2 1 Year
RF Cable F130-S1S1-394 MEGA PHASE 195 2014/4 1 Year
RF Cable SUCOFLEC 102E HUBER+SHUNER | 241 2013/10 | 1 Year
RF Amplifier JS4-00102600-28-5A | MITEQ 57 2013/8 1 Year
Band Rejection Filter | BRM12294 MICRO-TRONICS | 78 2013/10 | 1 Year
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7.9.3 Test Method and Test Setup (Diagrammatic illustration)

7.9.3.1 Radiated Emission 9 kHz — 30 MHz

The preliminary tests were performed at the measurement distance that specified for compliance
to determine the emission characteristics of the EUT.

The EUT configuration(in X, Y and Z axis), cable configuration and mode of operation were
determined for producing the maximum level of emissions.

This configurations was used for the final tests.

— Side View —
e 3m BN
! l
| I
| I
" I
" I
H I
' I
: |
|
l
1 Loop
: Antenna
I
|
l
EUT 1.0m
T Measuring
Receiver
0.8m | Table

| Turn Table I/

Reference Plane
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7.9.3.2 Radiated Emission 30 MHz — 1000 MHz

The preliminary tests were performed at the measurement distance that specified for compliance
to determine the emission characteristics of the EUT.

The EUT configuration(in X, Y and Z axis), cable configuration and mode of operation were
determined for producing the maximum level of emissions.

This configurations was used for the final tests.

— Side View —
< 3m
I
" I
] ! ]
" I
! l
I : Antenna height
: : im -4m
i |
: Log-periodic Antenna ' N
! 300 - 1000 MHz 1
. |
I I
I I
: Biconical Antenna !
! 30 -300 MHz
i\
EUT
T Measuring
Receiver
0.8m [ Taple |

| Turn Table I/ S

Reference Plane
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7.9.3.3 Radiated Emission above 1

GHz
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The preliminary tests were performed at the measurement distance that specified for compliance

to determine the emission characteristics of the EUT.

The EUT configuration(in X, Y and Z axis), cable configuration and mode of operation were

determined for producing the maximum level of emissions.

This configurations was used for the final tests.

The setting of the measuring instruments are shown as follows:

Type Peak Average
Detector Function Peak RMS
Res. Bandwidth 1 MHz 1 MHz
Video Bandwidth 3 MHz > 1/T *1)
Sweep Time AUTO AUTO
Trace Max Hold Max Hold

Note: 1. T: Minimum transmission duration

— Side View —

l

EUT

0.8m | Table

Horn Antenna
above 1 GHz

Antenna height
Im -4m

Measuring
Receiver

|Turn Table I/

NOTE

Reference Plane

The antenna height is scanned depending on the EUT's size and mounting height.
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7.9.4 Test Data
7.9.4.1 Band-edge Compliance
7.9.4.1.1 Host : DPP-250
Test Date : July 18, 2014
Temp.:24°C, Humi:60%

Mode of EUT : BDR, Hopping off (Och: 2402 MHz) (worst case)
Antenna Polarization : Horizontal

Marker 1 [T1] REW 1 MH= RF Att 0 dB
Ref Lvl 59.59 dBpv/m VBW 3 MH=z
9z dB* 2.37965932 GHz SWT 100 ms Unit ABpv/m
o
a0 ¥ailrTa) -9 cmuv/n gy
z.3oe5932 cHZ
Vz|rrzp 41.81 aepv/n|
8 TAdes757s GEz
80
INl
75l avien 1mA
aRl_74 |98~ 2R
70
PO
1<)
TDF
1

&0

DZ |54 dB*

5DI Ll Wi % { \"I

4 F2 L
4 |
Center 2.36 GHz 12 MH=z/ Span 120 MHE=z
Date: 18.JU0L.2014 11:31:42
Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
Mode of EUT : BDR, Hopping off (Och: 2402 MHz) (worst case)
Antenna Polarization : Vertical
Marker 1 [T1] REBW 1 MH= RF Att 0o dB
®Ref vl EG.96 dBpv/m VEBW 3 MH=
92 dB* 2.34046092 GH=z SWT 100 ms Unit ABnV/m
a
a0 YalrTah 96 dBuV ./ =
Z.3404d052 GHz
Yaolrrzp 4.7 daBuv/o
8 Alss11er cE=
80
INl
7 1AVIEW ima
e01_74 |aB* 2RM
70
PO

B FTY TP Y PIR W S DYY SPRTIRT oo TR o B AN
N i N

= RN

4 ‘ F1l

=t

4

Center 2Z.36 GH=z= 12 MH=z/ Span 120 MH=

Date: 18.JUL.2014 11:=52:23
Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Mode of EUT : BDR, Hopping off (78ch: 2480 MHz) (worst case)
Antenna Polarization : Horizontal

@

9
90

80

75

Marker 1 [T1] EBW 1 MH= RF Attt o 4dB

Ref Lvl ES.84 dBpvV/m VBW 3 MHE=z
92 dB* 2.48350000 GH=z SWT 100 ms Unit dABuvVSm
¥ilrT1a 59 ABUY/ 1
2.48350000 GHz
Vol T2 48.05 dBpv/m
48350000 GHZ

1VIRR
D1 74 BT

&
Ma g ot
55
D2 |54 dB*
50
____IJ A O T T TR TR | L
L '
4 Fl
4
Center 2.5 GH=z 7.5 MHZ/ Span 75 MH=z
Date: 182.JUL.2014 11:40:49
Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
Mode of EUT : BDR, Hopping off (78ch: 2480 MHz) (worst case)
Antenna Polarization : Vertical
Marker 1 [T1] REBEW 1 MH= EF Att o 4de
@Ref Lvl G0.10 dBpv/m VBW 3 MH=
92 dB* 2.48725752 GH= SWT 100 ms Unit dABpVSm
9
50 Yil[Tia 60,10 dBuv/m
2.48725752 GHz
Vol [T21 48.0H dBpv/mo
85 7. 48350000 GH=
80
S [y—
2l 74 dB*
70
sl \
60 [l h J
P —— YTV TV Y T 7 LAY TTRITY CPWTSO TR RO
5
D2 |54 dB~
50 ),_J
7
I S T T N R | L
AT v
45 Fl
4
Center 2.5 GH=z 7.5 MH=Z/ Span 7% MH=z
Date: 18.JU0L.2014 11:5&8:04

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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7.9.4.1.2 Host : DPP-450L
Test Date : July 18, 2014
Temp.:24°C, Humi:60%

Mode of EUT : BDR, Hopping off (Och: 2402 MHz) (worst case)
Antenna Polarization : Horizontal

Marker 1 [T1] RBW 1l MHEH= RE Att o 4dB
®Ref Lvl 59.62 dBuvV/m VBW 3 MH=z
92 dB* 2.38951904 GHz SWT 100 ms Unit dBpv,/m
92
a0 YilrTih .6 apuvsr
2.34951904 cH=
Vz|rrz) 41-.79 dBuv/of
85 Z. 590651 GEZ
80|
IN1l
e AVIE W 1MA
el l_ 74 |dBT 2RH

70

FO

& 5|

60

DZ (54 dB* ( k

- : Y
LAY
4 e 71
N
Center Z.36& GHz 1z MH=z/ Span 120 MHz
Date: 182.JUL.2014 16:19:14
Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
Mode of EUT : BDR, Hopping off (Och: 2402 MHz) (worst case)
Antenna Polarization : Vertical
Marker 1 [T1] REW 1l MH= EEF Att 0 4dB
® Ref Lvl 57.68 dBuvV/m BW 3 MH=
92 JdB* Z2.32000000 GH=z SWT 100 ms Unit dBuvV./ m
92
a0l Yil|rTah gt .cd dppv/r
Z.HHO000000 GH=
Yol rrz) 44.80 dBpv/n
85 . 44000000 GHz
80
IN1
T5-AVIE W ima
2Dl _74 4B~ 2RHM
70
FO
&5
TDF

60

D4 |54 dB* {

50
AL RE B [ \

T2
N | ¥l
az |

Center 2.36 GHz 1z MH=z/ Span 120 MHz
Date: 18.JUL.2014 16:40:39

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Mode of EUT : BDR, Hopping off (78ch: 2480 MHz) (worst case)
Antenna Polarization : Horizontal

Marker 1 [T1] REW 1 MHEH= RE Attt o 4B
Ref Lvl G0.80 dBpV/m VEBW 3 MH=z
92 dB* 2.49206713 GHz SWT 100 ms Unit dBpv/m
ez
- Yil[Ti] 60 dBuV/T
2.49204713 GH=
Valrrz] 48.04 4dBuvV/n|
&8s >.48579052 GHz
80
S [Pp— .
501 74 |[aB
70
& 5| J
50 u i
ki g oAt \ bt bl TN
55
D2 |54 dB* ‘
50 =
FE TR 1T T NI A
UV V]
4 1
|
Center Z.5 GH=z 7.5 MHz/ Span 75 MH=z
Date: 18.JUL.2014 16:28:23
Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
Mode of EUT : BDR, Hopping off (78ch: 2480 MHz) (worst case)
Antenna Polarization : Vertical
Marker 1 [T1] EBW 1 MHEH= RE Attt 0 dB
Fef Lwvl 59.592 dBpvV/m EW 3 MH=
92 dB* 2.48395090 GHz SWT 100 ms Unit dBpv/m
9z
50 Yil[Ti1] £9.59 dBuv/r
2.483958090 GH=z
Yalrrz] 48.08 dBpv/m
5 Z.49530361 GHz
80O
'] |l 1VIEW
Pl 74 |dB*
70
& 5|
[=11] . 1
A AA \‘ L T EC e Ty PRI PpeTTT
55|
D2z |54 4B+ \
50 3
AT VTR W T T T Ll
45 1
s |
Center 2.5 GH=z 7.5 MH=z/ Span 75 MH=z

Date:

Technical document No. 23199-1201

18.JU0L.2014 1l6:46:09

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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7.4.9.2 Other Spurious Emission (9kHz — 30MHz)
Test Date : July 7, 2014
Temp.:24°C, Humi:60%
Mode of EUT : All modes have been investigated and the worst case mode has been listed.

Results : No spurious emissions in the range 20dB below the limit.
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7.4.9.3 Other Spurious Emission (30MHz — 1000MHz)
7.4.9.3.1 Host : DPP-250
Mode of EUT : All modes have been investigated and the worst case mode has been listed.
Worst point Axis : Y
Date : July 7, 2014
Temp : 24°C Humi : 60%

Frequency Antenna Meter Reading Limits Emission Level Margin
Factor (dBuV) (dBpV/m) (dBpV/m) (dB)
(MH?z) (dB/m) Hori. Vert. Q.P Hori. Vert. Hori. Vert.
32.7 18.3 6.0 7.7 40.0 24.3 26.0 15.7 14.0
52.2 11.2 6.7 8.8 40.0 17.9 20.0 22.1 20.0
391.2 18.2 10.2 7.3 46.0 28.4 25.5 17.6 20.5
70
O Hori.
60 >Yert:
8 50
~
= I
A 40 Limits
SN
2
'3 30 e
|~1
.g f % /’//
g 20 = —
B L =
| Maximum Sens1t1v1ty.\
S w
10 —
0
-10
10 50 100 500 1000
Frequency (MHz)
Notes: 1) The testing location : Anechoic Chamber B Distance : 3 m

Technical document No.

2) The spectrum was checked from 30 MHz to 1000 MHz.
3) Antenna factor includes the cable loss.

4) Hori. : Horizontal polarization Vert. : Vertical polarization
5) Q.P: Quasi-Peak Detector

6) The symbol of "<" means "or less", ">" means "more than".

7) A sample calculation was made at 32.7 MHz

(Antenna Factor) + (Meter Reading) = 18.3 + 7.7 = 26.0 dBuV

23199-1201
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7.4.9.3.2 Host : DPP-450L
Mode of EUT : All modes have been investigated and the worst case mode has been listed.

Worst point Axis : Z

Date :

July 7, 2014
Temp : 24°C Humi : 60%
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Frequency Antenna Meter Reading Limits Emission Level Margin
Factor (dBpV) (dBuV/m) (dBuV/m) (dB)

(MH?z) (dB/m) Hori. Vert. Q.Pp Hori. Vert. Hori. Vert.
143.5 15.7 13.3 10.1 43.5 29.0 25.8 14.5 17.7
286.9 20.6 16.1 6.9 46.0 36.7 27.5 9.3 18.5
340.7 16.5 11.6 6.9 46.0 28.1 23.4 17.9 22.6
430.4 18.9 14.1 9.5 46.0 33.0 28.4 13.0 17.6
482.4 19.7 12.5 8.8 46.0 32.2 28.5 13.8 17.5
573.8 21.6 16.8 10.3 46.0 38.4 31.9 7.6 14.1
717.2 23.5 16.7 10.1 46.0 40.2 33.6 5.8 12.4

70

O Hori.

60 >FYert:
SE 50
- ||
% 40 Limits N
N
E I
3 30 B
f i e
@ 20 - =1
E L — L
= Maximum Sensitivity. |

S >

10 =
0

-10

10 50 100 500 1000
Frequency (MHz)

Notes: 1) The testing location : Anechoic Chamber B Distance : 3 m
2) The spectrum was checked from 30 MHz to 1000 MHz.
3) Antenna factor includes the cable loss.

4) Hori. : Horizontal polarization Vert. : Vertical polarization
5) Q.P: Quasi-Peak Detector
6) The symbol of "<" means "or less", ">" means "more than".
7) A sample calculation was made at 143.5 MHz

(Antenna Factor) + (Meter Reading) = 15.7 + 10.1 = 25.8 dBuV
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7.4.9.4 Other Spurious Emission (Above 1000MHz)
7.4.9.4.1 Host : DPP-250

Mode of EUT : BDR (worst case)
Worst point Axis @ X
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Date . July 18,2014
Temp. 24 C
Humi. 60 %
Fregency  Antenna  Corr. Meter Readings [dB(uV)] Limits Results Margin Remarks
Factor  Factor Horizontal Vertical [dB@V/m)] [dB(uV/m)] [dB]
[MHz] [dB(1/m)] [dB] PK AVE PK AVE PK AVE PK AVE PK AVE
Test condition : Tx Low Ch
1602.0 25.9 -26.9 46.5 42.7 45.7 41.8 74.0 54.0 45.5 41.7 28.5 12.3 A/B
4804.0 35.7 -25.7 52.7 40.5 51.5 39.9 74.0 54.0 62.7 50.5 11.3 3.5 A/B
7206.0 38.7 -344 < 400 < 270 < 40.0 < 270 74.0 540 < 443 < 31.3 > 29.7 > 227 A/B
9608.0 41.2 -32.6 < 400 < 270 < 40.0 < 270 74.0 540 < 486 < 356 > 254 > 184 A/B
12010.0 434 -32.3 < 400 < 270 < 40.0 < 270 74.0 540 < 51.0 < 380 > 23.0 > 16.0 A/B
19216.0 40.3 -29.2 < 400 < 270 < 40.0 < 270 74.0 540 < 51.0 < 380 > 23.0 > 16.0 A/B
Test condition : Tx Mid Ch
1626.7 26.4 -26.9 46.6 43.0 44.5 39.9 74.0 54.0 46.1 42.5 27.9 11.5 A/B
4882.0 36.2 -25.7 54.3 42.3 53.3 41.9 74.0 54.0 64.8 52.8 9.2 1.2 A/B
7323.0 38.8 -34.3 < 400 < 270 < 40.0 < 270 74.0 540 < 445 < 3156 > 295 > 225 A/B
9764.0 41.2 -32.5 < 400 < 270 < 40.0 < 270 74.0 540 < 48.7 < 357 > 253 > 183 A/B
12205.0 44.0 -32.3 < 400 < 270 < 40.0 < 270 74.0 540 < 51.7 < 387 > 223 > 153 A/B
21969.0 40.2 -26.6 < 400 < 270 < 40.0 < 270 74.0 54.0 < 53.6 < 40.6 > 204 > 134 A/B
Test condition : Tx High Ch
1652.7 26.8 -26.8 47.2 44.1 46.3 42.3 74.0 54.0 47.2 44.1 26.8 9.9 A/B
4960.0 35.8 -25.7 55.3 43.2 54.7 42.7 74.0 54.0 65.4 53.3 8.6 0.7 A/B
7440.0 39.2 -34.2 < 400 < 270 < 40.0 < 270 74.0 540 < 449 < 319 > 291 > 221 A/B
9920.0 42.2 -324 < 400 < 270 < 40.0 < 270 74.0 540 < 498 < 368 > 242 > 172 A/B
12400.0 44.0 -32.3 < 400 < 270 < 40.0 < 270 74.0 540 < 51.7 < 387 > 223 > 153 A/B
22320.0 40.2 -26.5 < 400 < 270 < 40.0 < 270 74.0 540 < 53.7 < 40.7 > 20.3 > 133 A/B

Calculated result at 1654.1 MHz, as the worst point shown on underline:

Antenna Factor = 35.8 dB(1/m)
Corr. Factor = -25.7 dB

+) Meter Reading = 43.2 dB(uV)
Result = 53.3 dB(uV/m)

Minimum Margin: 54.0 - 53.3 = 0.7 (dB)

NOTES
1. Test Distance : 3 m (1 GHz to 6 GHz) and 1 m (6 GHz to 25 GHz)

3. The correction factor is shown as follows:
Corr. Factor [dB] = Cable Loss[dB] - Pre-Amp. Gain [dB] (1 GHz - 6 GHz)

Measrement distance conversion[dB] = 20 * Log ( 1m/ 3m)
4. The symbol of “<” means “or less”.
5. The symbol of “>” means “more than”.
6. PK : Peak Detector / AVE : RMS Detector
7. Setting of measuring instrument(s) :

Detector Function | Resolution B.W. Video B.W. Sweep Time
A Peak 1 MHz 3 MHz AUTO
B RMS 1 MHz 3 MHz AUTO

2. The spectrum was checked from 1 GHz to 25 GHz (10th harmonic of the highest fundamental frequency).

Corr. Factor [dB] = Cable Loss - Measrement distance conversion[dB] - Pre-Amp. Gain [dB] (6 GHz - 25 GHz)
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7.4.9.4.2 Host : DPP-450L

Mode of EUT : BDR (worst case)
Worst point Axis : Z
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Date : July 18,2014
Temp. 24 C
Humi. 60 %
Fregency  Antenna  Corr. Meter Readings [dB(uV)] Limits Results Margin Remarks
Factor  Factor Horizontal Vertical [dB@V/m)] [dB(uV/m)] [dB]
[MHz] [dB(1/m)]  [aBI PK AVE PK AVE PK AVE PK AVE PK AVE
Test condition : Tx Low Ch
1602.1 259 -26.9 42.3 36.0 42.4 36.2 74.0 54.0 41.4 35.2 32.6 18.8 A/B
4804.0 35.7 -25.7 53.0 43.1 52.4 43.0 74.0 54.0 63.0 53.1 11.0 0.9 A/B
7206.0 38.7 -344 < 400 < 270 < 40.0 < 270 74.0 540 < 443 < 313 > 29.7 > 227 A/B
9608.0 41.2 -32.6 < 400 < 270 < 40.0 < 270 74.0 540 < 48,6 < 356 > 254 > 184 A/B
12010.0 434 -32.3 < 400 < 270 < 40.0 < 270 74.0 540 < 51.0 < 380 > 23.0 > 16.0 A/B
19216.0 40.3 -29.2 < 400 < 270 < 40.0 < 270 74.0 540 < 510 < 380 > 23.0 > 16.0 A/B
Test condition : Tx Mid Ch
1626.7 26.4 -26.9 43.7 38.1 43.3 37.6 74.0 54.0 43.2 37.6 30.8 16.4 A/B
4882.0 36.2 -25.7 49.9 42.5 50.6 42.1 74.0 54.0 61.1 53.0 12.9 1.0 A/B
7323.0 3838 -34.3 < 400 < 270 < 40.0 < 270 74.0 540 < 445 < 315 > 295 > 225 A/B
9764.0 41.2 -32.5 < 40.0 < 270 < 40.0 < 270 74.0 54.0 < 487 < 357 > 253 > 183 A/B
12205.0 44.0 -32.3 < 400 < 270 < 400 < 270 74.0 54.0 < H51.7 < 387 > 223 > 153 A/B
21969.0 40.2 266 < 400 < 270 < 40.0 < 270 74.0 540 < 53.6 < 406 > 204 > 134 A/B
Test condition : Tx High Ch
1652.7 26.8 -26.8 44.3 38.4 42.9 36.3 74.0 54.0 44.3 38.4 29.7 15.6 A/B
4960.0 35.8 -25.7 51.2 43.3 50.3 40.5 74.0 54.0 61.3 53.4 12.7 0.6 A/B
7440.0 39.2 -34.2 < 400 < 270 < 40.0 < 270 74.0 540 < 449 < 319 > 291 > 221 A/B
9920.0 422 -324 < 400 < 270 < 40.0 < 270 74.0 540 < 49.8 < 368 > 242 > 172 A/B
12400.0 44.0 -32.3 < 40.0 < 270 < 40.0 < 27.0 74.0 540 < H51.7 < 387 > 223 > 153 A/B
22320.0 40.2 -26.5 < 400 < 270 < 40.0 < 270 74.0 540 < 53.7 < 40.7 > 20.3 > 133 A/B

Calculated result at 4960.0 MHz, as the worst point shown on underline:

Antenna Factor = 35.8 dB(1/m)
Corr. Factor = -25.7 dB

+) Meter Reading = 43.3 dBuV)
Result = 534  dB(uV/m)

Minimum Margin: 54.0 - 53.4 = 0.6 (dB)

NOTES
1. Test Distance : 3 m (1 GHz to 6 GHz) and 1 m (6 GHz to 25 GHz)

3. The correction factor is shown as follows:
Corr. Factor [dB] = Cable Loss[dB] - Pre-Amp. Gain [dB] (1 GHz - 6 GHz)

Measrement distance conversion[dB] = 20 * Log ( 1m / 3m)
4. The symbol of “<” means “or less”.
5. The symbol of “>” means “more than”.
6. PK : Peak Detector / AVE : RMS Detector
7. Setting of measuring instrument(s) :

Detector Function | Resolution B.W. Video B.W. Sweep Time
A Peak 1 MHz 3MHz AUTO
B RMS 1 MHz 3 MHz AUTO

2. The spectrum was checked from 1 GHz to 25 GHz (10th harmonic of the highest fundamental frequency).

Corr. Factor [dB] = Cable Loss - Measrement distance conversion[dB] - Pre-Amp. Gain [dB] (6 GHz - 25 GHz)
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RF Exposure

KDB 447498D01(V05) has the following exclusion for portable devices:
The 1g and 10g SAR test exclusion thresholds for 100MHz to 6GHz at test separation distances < 50mm
are determined by:

[ p(mW) / d(mm) ] * [Vf(GH2)] < 3.0

for 1-g SAR and < 7.5 for 10-g extremity SAR, where

‘p(mW) is max. power of channel, including tune-up tolerance.

-d(mm) is min. test separation distance.

-f(GHz) is the RF channel transmit frequency in GHz.

*Power and distance are rounded to the nearest mW and mm before calculation.
*The result is rounded to one decimal place for comparison.

The test exclusions are applicable only when the minimum test separation distance is < 50mm and for
transmission frequencies between 100MHz and 6GHz. When the minimum test separation distance is <

5mm, a distance of 5mm is applied to determine SAR test exclusion.

This device has f=2.48GHz and distance = 5mm (minimum separation distance: 5mm was used is the
calculation) and the maximum thune-up tolerance limit was 4mW

So for this device:
4(mW) / 5(mm) * V2.48(GHz) = 1.3

*This is less than 3.0, so no SAR is required.
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