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JAPAN RADIO TEST REPORT Report No. : JR331334

CERTIFICATE OF COMPLIANCE

according to

MIC Notice No.88 Appendix No.43

Equipment : BL600 Series Bluetooth Low Energy Module

Brand Name : Laird Technologies

Model No. : BL600-ST

Applicant . Laird Technolgies
11160 Thompson Ave. / Lenexa, Kansas / 66219
/ USA

Sporton International as requested by the applicant to evaluate the Radio performance of the product
sample received on Feb. 27, 2013 would like to declare that the tested sample has been evaluated and
found to be in compliance with the tested rule parts. The data recorded as well as the test configuration
specified is true and accurate for showing the sample’s Radio nature.

\\___‘
«/Z\ﬁ/c 4‘7 Lz 9_%‘/\

Wayne\slsuj Assistant Manager

SPORTON International Inc.
No. 52, Hwa Ya 1% Rd., Hwa Ya Technology Park, Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
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JAPAN RADIO TEST REPORT

Report No. : JR331334

1. SUMMARY OF THE TEST RESULT

Applied Standard: MIC Notice No.88 Appendix No.43

Part | Rule Section Description of Test Result
3.1 3 Frequency Error Complies
3.2 4 Occupied Bandwidth and Spread-spectrum Bandwidth / Factor Complies
3.3 5 Unwanted Emission Intensity Complies
3.4 6 Antenna Power Error Complies
3.5 7 Limitation of Collateral Emission of Receiver Complies
3.6 9 Transmission Antenna Gain (EIRP Antenna Power) NA
3.7 10 Transmission Radiation Angle Width (3dB Bandwidth) NA
3.8 11 Radio Interference Prevention Capability NA
3.9 12 Hopping Frequency Dwell Time NA
3.10 Note 1 Construction Protection Confirmation Complies
Note 1: MIC Ordinance Regulating Radio Equipment Section 3.17 of Article 49.20
Test ltems Uncertainty Remark
Frequency Error / 99% & 90% Bandwidth +8.5x10° Confidence levels of 95%
Antenna Power +1.0dB Confidence levels of 95%
TX-RX Spurious Emissions 10.5dB Confidence levels of 95%
Transmission Antenna Gain 12.6dB Confidence levels of 95%
Temperature +0.7C Confidence levels of 95%
Humidity 13.2% Confidence levels of 95%
DC / AC Power Source +1.4% Confidence levels of 95%

SPORTON International Inc.
TEL : 886-3-327-3456
FAX : 886-3-327-0973

Page No. :10f18
Issued Date : Mar. 21, 2013




JAPAN RADIO TEST REPORT Report No. : JR331334
2. GENERAL INFORMATION
2.1. Product Details
Iltems Description

Power Type 1.8V & 3.3V from System

Modulation GFSK

Data Rate 1 Mbps

Frequency Range 2402 ~ 2480 MHz

Channel Number 40

Occupied Bandwidth 2.09MHz

Spread Bandwidth 1.00MHz

Spreading Factor -

Declare Antenna Power Density | 0.65 mW/MHz

Measure EIRP Power 0.19 dBm/MHz

Hardware Version for Test 2150-00262 V4

Software Version for Test FW used for RadioTesting

("NORDIC_4 0_0_radio_test_example_005.hex")
2.2. Accessories
N/A
2.3. Table for Filed Antenna
Ant. No. Type Brand / Model Gain (dBi) | Connector Remark
MAG. LAYERS
1 Dipole SCIENTIFIC-TECHNICS CO., LTD / 2 SMA Male -
EDA-8709-2G4R2-A40-CY Reverse

Note: Regarding to more detail antenna pattern and other information, please refer to Appendix D

Antenna Report.

SPORTON International Inc.
TEL : 886-3-327-3456
FAX : 886-3-327-0973
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2.4. Table for Carrier Frequencies

Fregeuncy Band Channel No. Frequency (MHz) Channel No. Frequency (MHz)
1 2402.00 23 2446.00
2 2404.00 24 2448.00
3 2406.00 25 2450.00
4 2408.00 26 2452.00
5 2410.00 27 2454.00
6 2412.00 28 2456.00
7 2414.00 29 2458.00
8 2416.00 30 2460.00
9 2418.00 31 2462.00
10 2420.00 32 2464.00
2402 ~ 2480 MHz 11 2422.00 33 2466.00
12 2424.00 34 2468.00
13 2426.00 35 2470.00
14 2428.00 36 2472.00
15 2430.00 37 2474.00
16 2432.00 38 2476.00
17 2434.00 39 2478.00
18 2436.00 40 2480.00
19 2438.00
20 2440.00
21 2442.00
22 2444 .00
SPORTON International Inc. Page No. :30f18
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2.5. Table for Test Modes

Preliminary tests were performed in different data rate to find the worst radiated emission. The data rate
shown in the table below is the worst-case rate with respect to the specific test item. Investigation has
been done on all the possible configurations for searching the worst cases. The following table is a list

of the test modes shown in this test report.

Test Items Mode Channel
Frequency Error Un-modulation 1/20/40
Occupied Bandwidth (99%) DTS 1/20/40
Spread-spectrum Bandwidth (90%) DTS 1/20/40
Unwanted Emission Intensity DTS 1/20/40
Antenna Power Error DTS 1/20/40
Limitation of Emission of Receiver DTS 1/20/40

Transmission Antenna Gain

Transmission Radiation Angle Width

Radio Interference Prevention Capability

Hopping Frequency Dwell Time

Note: EIRP power of EUT is lower than 6.91dBm/MHz,

“Transmission Radiation Angle Width” could been exempted tests.

2.6. Table for Testing Locations

so “Transmission Antenna Gain” and

Test Site No.

Site Category

Location

THO1-HY

OVEN Room

Hwa Ya

Open Area Test Site (OATS); Semi Anechoic Chamber (SAC); Fully Anechoic Chamber (FAC).

2.7. Table for Supporting Units

Support Unit Brand Model FCC ID
Notebook Dell Latitude E5420 DoC
SPORTON International Inc. Page No. 14 0f18
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3. TEST RESULT

3.1. Frequency Error Measurement

3.1.1. Limit
Item Limits
Frequency Tolerance =50ppm

3.1.2. Measuring Instruments and Setting

Please refer to section 4 of equipments list in this report. The following table is the setting of the

spectrum.
Spectrum Parameter Setting
Span Frequency 1 MHz
RB/VB 10 kHz / 30 kHz

3.1.3. Test Procedures

Frequency accuracy of SA shall be less than 10% of limits tolerance (5ppm)

Setting of SA is following as: RB:10kHz / VB:30kHz / SPAN: 1MHz / AT: 10dB / Ref: 0dBm
Center Frequency: The center frequency of testing for EUT

Sweep time: Auto

Sweep mode: Continuous sweep

Detect mode: Positive peak

Mark function: Frequency Counter (Resolution 100Hz)

EUT have transmitted absence of modulation signal and fixed channelize. F is using the mark

cursor to mark the peak frequency value , fc is declaring of channel frequency. Then the
frequency error formula is (fc—f)/fc><106 ppm and the limit is less than £50ppm

ONoOORWN =

3.1.4. Test Setup Layout

e ]

Spectrum Analyzer EUT

3.1.5. Test Deviation

There is no deviation with the original standard.

3.1.6. EUT Operation during Test

The EUT was inserted into notebook and placed on the test table and programmed in un-modulation
function.
Test Channels(MHz) Test Voltage
2402(CH1), 2440(CH20), 2480(CH40) 3.3Vdc & 1.8Vdc

3.1.7. Results of Frequency Error

Reference Documents Mode Test Item
Appendix C 19-BT LE-G1D DTS 2.Test Result
SPORTON International Inc. Page No. :50f18
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3.2. Occupied Bandwidth and Spread-spectrum Bandwidth / Factor Measurement
3.2.1. Limit

Item Limits

Occupied Band Width: FH=83.5MHz; OFDM,DS = 26MHz; Others <26MHz

Spreading Bandwidth: =500 kHz (FH, DS)

3.2.2. Measuring Instruments and Setting

Please refer to section 4 of equipments list in this report. The following table is the setting of the

spectrum.
Power Meter Parameter Setting
Span Frequency 100 MHz
RB/VB 300 kHz

3.2.3. Test Procedures

1. Setting of SA is following as: RB:300kHz / VB:300kHz / SPAN: 100MHz / AT: 10dB Ref: 0dBm /
Sweep time: Auto / Sweep Mode: Continuous sweep / Detect mode: Positive peak / Trace mode:
Max hold

2. EUT have transmitted the maximum modulation signal and fixed channelize (For DSSS or
OFDM Device) or continuous maximum power of hopping mode (For FHSS Device). SA set to
99% of occupied bandwidth to measure occupied bandwidth. The limit is less than 26MHz (For
DSSS or OFDM Device) or 83.5MHz (For FHSS Device).

3. SA set to 90% of occupied bandwidth to measure Spread Spectrum Bandwidth and must greater
than 500kHz.

4. Spread Spectrum Factor = Spread Spectrum Bandwidth / modulation rate of EUT.

5. Spread Spectrum Factor limit is greater than 5.

3.2.4. Test Setup Layout

e ]

Spectrum Analyzer EUT

3.2.5. Test Deviation
There is no deviation with the original standard.
3.2.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
Test Channels(MHz) Test Voltage
2402(CH1), 2440(CH20), 2480(CH40) 3.3Vdc & 1.8Vdc

3.2.7. Results of Occupied Bandwidth and Spread-spectrum Bandwidth / Factor

Reference Documents Mode Test Item

2.Test Result

Appendix C 19-BT LE-G1D DTS
bp 9. Spread Factor
SPORTON International Inc. Page No. :60f18
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3.3. Unwanted Emission Intensity Measurement
3.3.1. Limit

Item Limits

=25uW  (2387MHz>f; 2496.5MHz<f)

TX Spurious Emission  [==557 \\ ™ (5387MHz = f<2400MHz) and (2483 .5MHz<f = 2496 5MHz)

3.3.2. Measuring Instruments and Setting

Please refer to section 4 of equipments list in this report. The following table is the setting of
Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto
RB/VB 1 MHz
Detector Peak
Trace Max Hold
Sweep Time Auto

3.3.3. Test Procedures

—_

EUT have transmitted the maximum modulation signal and fixed channelize.

2. Setting of SA is following as: RB:1MHz / VB:1MHz / AT: 10dB / Ref: 0dBm / Sweep time: Auto /
Sweep Mode: Continuous sweep / Detect mode: Positive peak / Trace mode: Max hold

3. Setting of SA is following as 30MHz and stop frequency 2387MHz Then to mark peak reading
value + cable loss shall be less than 2.5uW.

4. SA adjusted to start frequency 2387MHz and stop frequency 2400MHz. Then to mark peak
reading value + cable loss shall be less than 25uW.

5. SA adjusted to start frequency 2483.5MHz and stop frequency 2496.5MHz Then to mark peak
reading value + cable loss shall be less than 25uW

6. SA adjusted to start frequency 2496.5MHz and stop frequency 12500MHz Then to mark peak
reading value + cable loss shall be less than 2.5uW

7. Measure side band spurious as follows: For 2.4GHz band: 2374MHz~2400MHz and
2483.5MHz~2509.5MHz RBW = VBW = 30kHz, Result_Value = Meaured_Value + 15.2 [dBm]

8. If the Result_Value is over the requirement, take total sum of 1MHz band centered at the spur

frequency like ACLP measurement as Result_Value.

3.3.4. Test Setup Layout

e ]

Spectrum Analyzer EUT

3.3.5. Test Deviation

There is no deviation with the original standard.

3.3.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
Test Channels(MHz) Test Voltage
2402(CH1), 2440(CH20), 2480(CH40) 3.3Vdc & 1.8Vdc

SPORTON International Inc. Page No. :70f18
TEL : 886-3-327-3456 Issued Date : Mar. 21, 2013
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3.3.7. Test Result of Unwanted Emission Intensity

Reference Documents Mode Test Item
. 2.Test Result
Appendix C 19-BT LE-G1D DTS 6. Unwanted Emission Intensity

3.4. Antenna Power Error Measurement
3.4.1. Limit

Iltem Limits

Antenna Power Density =3mW/MHz (FH form 2427 — 2470.75 MHz)
<10mW/MHz (OFDM,DS from 2400~2483.5MHz)
=10mW (Other from 2400~2483.5MHz)

Antenna Power Error +20%, -80% (Base on manufacturer declare antenna power density)

3.4.2. Measuring Instruments and Setting

Please refer to section 4 of equipments list in this report. The following table is the setting of the
power meter and spectrum analyzer.

Power Meter Parameter Setting

Filter No. Auto
Measurement time 0.135s~26s
Used Average Sensor MA2411B

3.4.3. Test Procedures

1. EUT have transmitted continuous maximum power mode.
The antenna power is equal to the power meter value dBm + cable loss dB + 10*log (1/duty cycle)
dB and shall be less than limits (10mW).

3. Antenna Power Error is definition that actual measure antenna power tolerance between + 20%
to - 80% power range that base on manufacturer declare the conducted power.

3.4.4. Test Setup Layout

Power Meter EUT

3.4.5. Test Deviation

There is no deviation with the original standard.
3.4.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

Test Channels(MHz) Test Voltage
2402(CH1), 2440(CH20), 2480(CH40) 3.3Vdc & 1.8Vdc

3.4.7. Test Result of Antenna Power Error

Reference Documents Mode Test Item
. 2.Test Result
Appendix C 19-BT LE-G1D DTS 3. Antenna Power (Conducted Power)
SPORTON International Inc. Page No. :80f18
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3.5. Limitation of Collateral Emission of Receiver Measurement

3.5.1. Limit
Item Limits
RX Spurious Emission: =4nW (f<1GHz)
=20nW (1GHz=f)

3.5.2. Measuring Instruments and Setting

Please refer to section 4 of equipments list in this report. The following table is the setting of
Spectrum Analyzer.

Spectrum Parameter Setting

Attenuation Auto

RB 100 kHz (below 1GHz emissions) / 1 MHz (above 1GHz emissions)
VB 100 kHz (below 1GHz emissions) / 1 MHz (above 1GHz emissions)
Detector Peak

Trace Max Hold

Sweep Time Auto

3.5.3. Test Procedures

1. EUT have the continuous reception mode and fixed only one channelize.

2. Setting of SA is following as RB / VB: 100 kHz (below 1GHz emissions) / 1 MHz (above 1GHz
emissions) /AT: 10dB / Ref: 0dBm / Sweep time: Auto / Sweep Mode: Continuous sweep / Detect
mode: Positive peak / Trace mode: Max hold

3. SA set RB: 100kHz and VB: 100kHz. Then adjust to start frequency 30MHz and stop frequency
1000MHz. Search to mark peak reading value + cable loss shall be less than 4nW

4. SA set RB: 1MHz and VB: 1MHz. Then adjust to start frequency 1000MHz and stop frequency
12500MHz. Search to mark peak reading value + cable loss shall be less than 20nW

5. If power level of lower emissions are more than 1/10 of limit (0.4nW for f < 1GHz, 2nW for f >=
1GHz), all those are to be indicated in the 2" and 3" lines. If others are 1/10 or less more of the
limit, no necessary to be indicated.

3.5.4. Test Setup Layout

e ]

Spectrum Analyzer EUT

3.5.5. Test Deviation
There is no deviation with the original standard.
3.5.6. EUT Operation during Test

The EUT was programmed to be in continuously reception mode.
Test Channels(MHz) Test Voltage
2402(CH1), 2440(CH20), 2480(CH40) 3.3Vdc & 1.8Vdc

3.5.7. Test Result of Limitation of Collateral Emission of Receiver

Reference Documents Mode Test Item
. 2.Test Result
Appendix C 19-BT LE-G1D DTS 7. Limitation of Collateral Emission of Receiver
SPORTON International Inc. Page No. :90f18
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3.6. Transmission Antenna Gain (EIRP Antenna Power) Measurement

3.6.1. Limit
Iltem Limits
EIRP Power =<16.91dBm/MHz (FH form 2427 — 2470.75 MHZz)

=22.14dBm/MHz (OFDM,DS from 2400~2483.5MHz)
=22.14dBm (Other from 2400~2483.5MHz)

Note: This test item will not be applied to the EIRP power of EUT is lower than 6.91dBm/MHz

3.6.2. Measuring Instruments and Setting

Please refer to section 4 of equipments list in this report. The following table is the setting of spectrum

analyzer.
Spectrum Parameter Setting
Attenuation Auto
RB/VB 1 MHz
Span 0 MHz
Detector Peak
Trace Max Hold

3.6.3. Test Procedures

—_

Set EUT ad measuring antenna at the same height and roughly facing each other.

2. Move the measuring antenna height up and down within + 50cm of EUT height and swing it to
find the maximum output of the measuring antenna. The output level at the spectrum analyzer is
read sa “E“.

3. Remove the EUT from the turn table and put the replacing antenna facing to measuring antenna
at same height. Set the standard signal generator (SSG) at same frequency and transmit on then
receive the signal

4. Swing the replacing antenna give a maximum receiving level.

5. Move the measuring antenna height up and down within £ 50cm of replacing antenna height and
swing it to find the maximum receiving level.

6. Set SSG output power at Pt to give the equivalent output level of “E” or caluate Pt with SSG
output which gives the nearest of “E” and difference (+ 1dB). Record the Pt.

7. Calculate EIRP by the formula below EIRP = Gt — L + Pt.

Gt: gain of replacing antenna (dBi)
L: feeder loss between SSG and replacing antenna
Pt: Output power of the SSG

8. If the antenna for the EUT has circular polarization, sum of V-field and H-field will be result if

measuring antenna is linear polarization.
SPORTON International Inc. Page No. :100f 18
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3.6.4. Test Setup Layout

3.6.5.

3.6.6.

3.6.7.

For EUT radiation measurement

Jm

Measuring Antenna

£ PPt

For standard antenna measurement

Standard Antenna

Spectrum Analyzer

Meosuring Antenna

i

Test Deviation

There is no deviation with the original standard.

EUT Operation during Test

Spectrum Analyzer

The EUT was programmed to be in continuously transmitting mode.

Test Channels(MHz)

Test Voltage

2402(CH1), 2440(CH20), 2480(CH40)

3.3Vdc & 1.8Vdc

Results of Transmission Antenna Gain (EIRP Antenna Power)

Reference Documents

Mode

Test Iltem

Appendix C 19-BT LE-G1D

DTS 5. T

ransmission Antenna Gain (EIRP Power)

Note: This test item will not be applied to EIRP power of EUT is lower than 6.91dBm/MHz

SPORTON International Inc.
TEL : 886-3-327-3456
FAX : 886-3-327-0973
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3.7. Transmission Radiation Angle Width (3dB Bandwidth) Measurement
3.7.1. Limit

Item Limits

3dB antenna beam 360/A (If A<1; then A=1)

width A = {EIRP Power [mW] / 16.36 for DS, OFDM} or
A = {EIRP Power [mW]/ 4.9 for FH}

Note: This test item will not be applied to EIRP power of EUT is lower than 6.91dBm/MHz

3.7.2. Measuring Instruments and Setting

Please refer to section 4 of equipments list in this report. The following table is the setting of the
spectrum analyzer.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency 0 MHz
RB 1 MHz
VB 1 kHz

Y scale 5dB
Detector Peak
Trace Max Hold

3.7.3. Test Procedures

1.  Set EUT and measuring antenna at the same height and roughly facing each other.

2. Set spectrum analyzer with condition in section 3.7.2 and tune reference level to observe
receving signal position.

3. Rotate directions of the EUT horizontally and ertically to find the maximum receiving power.

4. Move the measuring antenna height up and down within + 50cm of EUT height and swing it to
find the maximum output of measuing antenna. The output level at the spectrum analyzer is read
as “E”

5. Caluate permitted radiation angle in horizontal and vertical using EIRP measured in another test
method.

6. Calculate 3dB antenna beam width by the formula below 360/A (If A<1; then A=1).
A = {EIRP Power [mW] / 16.36 for DS, OFDM} or
A = {EIRP Power [mW] / 4.9 for FH}

SPORTON International Inc. Page No. 112 0f 18
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3.7.4. Test Setup Layout

Meosuring Antenna

im

3.7.5. Test Deviation

There is no deviation with the original standard.

3.7.6. EUT Operation during Test

£ e

Spectrum Analyzer

The EUT was programmed to be in continuously transmitting mode.

Test Channels(MHz)

Test Voltage

2402(CH1), 2440(CH20), 2480(CH40)

3.3Vdc & 1.8Vdc

3.7.7. Test Result of Transmission Radiation Angle Width (3dB Bandwidth)

Reference Documents Mode Test ltem
Appendix C 19-BT LE-G1D DTS 4. Transmission Radiation Angle Width
Appendix D. Ant. Report 2.4G Radiated antenna pattern

Note: This test item will not be applied to EIRP power of EUT is lower than 6.91dBm/MHz

SPORTON International Inc.
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FAX : 886-3-327-0973

Page No. 113 0f 18
Issued Date : Mar. 21, 2013




JAPAN RADIO TEST REPORT Report No. : JR331334

3.8. Radio Interference Prevention Capability Measurement

3.8.1. Limit
Item Limits
Identification code =48 bits

3.8.2. Measuring Instruments and Setting

Please refer to section 4 of equipments list in this report. The following table is the setting of the

CMU200.
CMU200 Parameter Setting
ID code Master

3.8.3. Test Procedures

1. In the case that the EUT has the function of automatically transmitting the identification code: a.
Transmit the predetermined identification codes form EUT. b. Check the transmitted
identification codes with the demodulator.

2. In the case of receiving the identification ocde: a. Transmit the predetermined identification
codes form the counterpart. b . Check if communication is normal. c. Transmit the signals other
than predetermined ID codes form the counterpart. d. check if the EUT stops the transmission, or
if it displays that idnetification codes are different from the predetermined ones.

3.8.4. Test Setup Layout

wle ] O
Attenuator = =
External Tester 20d6 EUT

3.8.5. Test Deviation

There is no deviation with the original standard.

3.8.6. EUT Operation during Test

The EUT was programmed to be in normal transmitting mode.
Test Channels(MHz) Test Voltage
2402(CH1), 2440(CH20), 2480(CH40) 3.3Vdc & 1.8Vdc

3.8.7. Test Result of Radio Interference Prevention Capability

Reference Documents Mode Test ltem
Appendix C 19-BT LE-G1D DTS 2.Test Result (ID Code)
SPORTON International Inc. Page No. 114 0f 18
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3.9. Hopping Frequency Dwell Time Measurement

3.9.1. Limit
Iltem Limits
Hopping Freq. Dwell Time = 0.4 sec (In 0.4 sec x spreading rate)

3.9.2. Measuring Instruments and Setting

Please refer to section 4 of equipments list in this report. The following table is the setting of the
spectrum analyzer.

Spectrum Parameter Setting
Attenuation Auto
RB/VB 1 MHz
Span 0 MHz
Sweep Single
Detector Peak
Trigger mode Video

3.9.3. Test Procedures

The transmitter output (antenna port) was connected to the spectrum analyser
Set RBW of spectrum analyzer to 1MHz and VBW to 1MHz.

Use a video trigger with the trigger level set to enable triggering only on full pulses.
Sweep Time is more than once pulse time.

Set the center frequency on any frequency would be measure and set the frequency span to
zero span.

Measure the maximum time duration of one single pulse.
Dwell time= ( Spreading bandwidth / 43) x 0.4 x duty cycle

aorON=

.

3.9.4. Test Setup Layout

olle { .
Attenuator - -
Bluetooth Master 2048 EUT

Simulator CMU200

3.9.5. Test Deviation
There is no deviation with the original standard.
3.9.6. EUT Operation during Test

Dwell time test was not performed.

3.9.7. Test Result of Hopping Frequency Dwell Time

Dwell time test was not performed.

SPORTON International Inc. Page No. :150f 18
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3.10.Construction Protection Confirmation Method
3.10.1. Limit

The high-frequency section and modulation section of the radio equipment except for the antenna
system shall not be capable of being opened easily.

3.10.2. Confirmation Method

Protected Method Description

Shielding Case RF and Modulation components are covered with shielding case and this
9 shielding case is soldered, The case of equipment could not be opened easily.

3.10.3. Reference Documents

Reference Documents Item

Photo

SPORTON International Inc.
TEL : 886-3-327-3456
FAX : 886-3-327-0973
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4. LIST OF MEASURING EQUIPMENTS

. . Calibration
Instrument Manufacturer Model No. Serial No. Characteristics - Remark | Cal. Body
Spectrum R&S FSV 40 101486 OKHz-40GHz | Nov. 14,2012 | Conducted | re
Analyzer (THO1-HY)
DCP Conducted
ower GW. GPC-6030D | C671845 DC1V~60V | Jun. 19,2012 | ~onoucte ETC
Source (THO1-HY)
AC Power Conducted
GW APS-9102 EL920581 AC 0V ~ 300V Jul. 02, 2012 ETC
Source (THO1-HY)
Te .and
emp- an _ GTH-225-20-SP- ) Conducted
Humidity Giant Force MAA1112-007 -20 ~100C Nov. 21, 2012 ETC
SD (THO1-HY)
Chamber
Signal Conducted
R&S SMR40 100116 10MHz ~ 40GHz | Jun. 26, 2012 ETC
Generator (THO1-HY)
) Conducted
Power Sensor Anritsu MA2411B 1027452 300MHz ~ 40GHz | Sep. 08, 2012 ETC
(THO1-HY)
) Conducted
Power Meter Anritsu ML2495A 1124009 300MHz ~ 40GHz | Sep. 08, 2012 ETC
(THO1-HY)
Conducted
RF Cable-2m [HUBER+SUHNER|SUCOFLEX_104| SN 345675/4 | 1GHz ~ 26.5GHz NA (THO1-HY) -
Conducted
RF Cable-3m |HUBER+SUHNER|SUCOFLEX_104| SN 345669/4 | 1GHz ~ 26.5GHz NA (THO1-HY) -
Note: Calibration Interval of instruments listed above is one year.
SPORTON International Inc. Page No. 117 of 18
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5. TEST LOCATION

SHIJR ADD 6FI., No. 106, Sec. 1, Shintai 5th Rd., Shijr City, Taipei, Taiwan 221, R.O.C.
TEL 886-2-2696-2468
FAX 886-2-2696-2255
HWA YA ADD No. 52, Hwa Ya 1st Rd., Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
TEL 886-3-327-3456
FAX 886-3-318-0055
LINKOU ADD No. 30-2, Dingfu Tsuen, Linkou Shiang, Taipei, Taiwan 244, R.O.C
TEL 886-2-2601-1640
FAX 886-2-2601-1695
DUNGHU | ADD No. 3, Lane 238, Kangle St., Neihu Chiu, Taipei, Taiwan 114, R.O.C.
TEL 886-2-2631-4739
FAX 886-2-2631-9740
JUNGHE ADD 7Fl., No. 758, Jungjeng Rd., Junghe City, Taipei, Taiwan 235, R.O.C.
TEL 886-2-8227-2020
FAX 886-2-8227-2626
NEIHU ADD 4FI., No. 339, Hsin Hu 2" Rd., Taipei 114, Taiwan, R.O.C.
TEL 886-2-2794-8886
FAX 886-2-2794-9777
JHUBEI ADD No.8, Lane 728, Bo-ai St., Jhubei City, HsinChu County 302, Taiwan, R.O.C.
TEL 886-3-656-9065
FAX 886-3-656-9085

SPORTON International Inc.
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Appendix A. Test Photos
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Appendix B. Photographs of EUT
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Appendix C 19-BT LE-G1D

Sporton No. 331334
Test Date 2013/4/12
1. General Information Test Location SPORTON Lab.
Class Article 2 Paragraph 1 Item 19 Model BL600-ST Temp. / Humid. 23.1C / 58%
) . . Type of Emission G1D Serial No. NA Test Conducted By
Specified Radio Egipment -
Modulation Type GFSK Antenna Power 0.65 mW/MHz |Name Ian Du
Frequency 2402~2480MHz Department Radio Service Group
2. Test Results
Test Voltage ) Normal Voltage ( 1.8V ) High Voltage ( 1.98V ) Low Voltage ( 1.62V ) Remarks
Test Frequency MHz 2402 2440 2480 2402 2440 2480 2402 2440 2480  [Low/Mid/High of test frequency range
Measured Frequency MHz 2402.0167 |2440.0170 | 2480.0176 |2402.0122 | 2440.0135 | 2480.0145 [2402.0142 | 2440.0156 | 2480.0164
s Frequency Error ppm 6.95 6.97 7.10 5.08 5.53 5.85 5.91 6.39 6.61 Limit = 50 ppm
§ Occupied Bandwidth MHz 1.17 1.54 2.03 1.17 1.54 2.03 117 1.54 2.03 Limit = 26 MHz (RB/VB : 300kHz)
:5) Spread-spectrum Bandwidth MHz 0.74 0.77 0.96 0.74 0.77 0.96 0.74 0.77 0.96 = 500kHz
& % 1 uW 0.19724 | 0.02483 | 0.03133 | 0.18880 | 0.02564 | 0.02723 | 0.19543 | 0.02393 | 0.02472 |Limit = 2.5 W (-26 dBm)
§ |Unwanted Emission Inensity ;"5 «W 133045 | 0.01076 | 0.01276 | 1.30317 | 0.00959 | 0.00942 | 1.25314 | 0.00957 | 0.01213 |Limit < 25 pW (-16 dBm)
'S [(Power emission within 1MHz o
3 bandwidth) % W 0.01127 | 0.22751 | 0.47863 | 0.01279 | 0.23988 | 0.50234 | 0.01059 | 0.22233 | 0.50582 [Limit = 25 uW (-16 dBm)
u: W 0.03396 0.03273 0.03926 0.03855 0.03614 0.03656 0.03236 0.03428 0.03890 |Limit = 2.5 pW (-26 dBm)
“3, Antenna Power (Conducted) mW/MHz [ 0.65559 | 0.62034 [ 0.59379 | 0.64362 | 0.62177 | 0.59653 | 0.63772 | 0.61749 | 0.61183 |Limit = 10 mW/MHz (10 dBm/MHz)
'% Antenna Power Error mW/MHz | 0.00559 | -0.02966 | -0.05621 | -0.00638 [ -0.02823 | -0.05347 | -0.01228 | -0.03251 | -0.03817
[ % 0.86 -4.56 -8.65 -0.98 -4.34 -8.23 -1.89 -5.00 -5.87  |Limit + 20% ~ - 80%
Limitation of Collateral %5 nw 0.0155 0.0167 0.0153 0.0165 0.0160 0.0163 0.0155 0.0155 0.0151 |Limit = 4 nW (-54 dBm)
Emission of Receiver %6 nw 2.5235 | 21928 | 1.9907 | 2.5235 | 2.1727 | 2.0184 | 2.5645 | 2.0606 | 1.9999 |Limit = 20 nW (-47 dBm)
Hopping Frequency Dwell Time sec - - - - - - - - - Limit = 0.4 sec (In 0.4 sec x spreading rate)
Radio Interference Prevention Function | ID Code Good , MAC address : F4:4B:5F:D0:B4:16
Carrier Sense| - - - [ - [ - - [ - - -

3% 1: Frequency Band 1 (30 MHz =
¢ 2: Frequency Band 2 (2387 MHz < f = 2400 MHz)

= 2387 MHz)

s% 3: Frequency Band 3 (2483.5 MHz = f < 2496.5 MHz)
3. Antenna Power (Conducted Power)

% 4: Frequency Band 4 (2496.5 MHz = f < 12.5 GHz)

5: Frequency Band 5 (30 MHz = f < 1000 MHz)

3% 6: Frequency Band 6 (1000 MHz = f < 12.5 GHz)

Test Voltage \4 Normal Voltage ( 1.8V ) High Voltage ( 1.98V) Low Voltage (1.62V) Remarks
Test Frequency MHz 2402 2440 2480 2402 2440 2480 2402 2440 2480
S [Power Meter Raw (IF of Spectrum) dBm S201E) -21.39 -21.58 -21.23 -21.38 -21.56 -21.27 2141 =21.45
§ Power Measurement System Loss dB 19.71 19.71 19.71 19.71 19.71 19.71 19.71 19.71 19.71  [Refer to Calibration Result
% Tranmsitter Duty Cycle Factor dB 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 Duty Factor = 10 x 10Log;o(1/Duty Cycle)
& Equivalent Noise Bandwidth MHz 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12 ENB = Total_Sum~2 / Peak_Level * Point_Width
@ Equivalent Noise Bandwidth Factor dB 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 ENB Factor = 10 x 10Log;o(1/ENB)
E Antenna Power (Conducted) dBm/MHz -1.83 -2.07 -2.26 -1.91 -2.06 -2.24 -1.95 -2.09 -2.13 Limit = 10 mW/MHz (10 dBm/MHz)
"g Antenna Power (Conducted) mW/MHz | 0.6556 0.6203 0.5938 0.6436 0.6218 0.5965 0.6377 0.6175 0.6118
‘o|Antenna Power Error mw 0.0056 -0.0297 -0.0562 -0.0064 -0.0282 -0.0535 -0.0123 -0.0325 -0.0382
'% % 0.86 -4.56 -8.65 -0.98 -4.34 -8.23 -1.89 -5.00 -5.87  |Limit + 20% ~ - 80%
F | Tranmsitter ONqjpe msec 2.1800 RBW : 1 MHz ; VBW : 1 MHz ; SP : OHz
Tranmsitter (ON-+OFF)ime msec 2.2300
Tranmsitter Duty Cycle % 97.76%
4. Transmission Radiation Angle Width (This test item will not be applied to the EIRP power is lower than 12.14dBm/MHz)
Antenna Power Antenna Cable
" EIRP N
No. 3dB 3dB Ta;a_lB(f(a:m Pirm||ted Judgement
Gaing | BeaM Beam- Model Length Loss C - F=A+D note Remarks (Antennia Model)
A Type width width
Horizontal | Vertical
(dBm/MHz) (dBi) (Degree) | (Degree) (m) (dB) (dBi)  [dBm/MHz] (Degree)
1 -1.83 Dipole 2.00 - - 2.00 0.17 360.00 Good  |Model: EDA-8709-2G4R2-A39-CY_V01
2
3
4
5
6
7
8
9
10
11
12
5. Transmission Antenna Gain (EIRP Power) (This test item will not be applied to the EIRP power is lower than 12.14dBm/MHz)

Cable Loss Between SG and

Replacing Standard

e Output Level from SG ; . EIRP Power Radiated Measurement

5 Test Frequency P P ReDIaclr}?-)Antenna Anter(\(r;:)Gam EIRP = Pt— L + Gt Remarks (Antenna Model)

< (MHz) (dBm) (dB) (dBi) (dBm)

1

1

1

2

2 0]
2

3

3 0
3

4

4 0|
4
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6. Unwanted Emission Intensity

Test Voltage \ Normal Voltage ( 1.8V ) High Voltage ( 1.98V ) Low Voltage ( 1.62V) Remarks
Test Frequency MHz 2402 2440 2480 2402 2440 2480 2402 2440 2480
MHz 2303.40 | 1218.70 | 1239.20 | 2303.40 | 1218.70 | 1239.20 | 2303.40 | 1218.70 1239.20 |RBW : 1 MHz; VBW : 1 MHz
Unwanted Emission MHz 2399.99 | 2399.11 | 2389.23 | 2399.99 | 2393.56 | 2394.03 | 2399.99 | 2396.47 | 2388.89
Frequency MHz 2492.09 | 2484.30 | 2483.51 | 2485.00 | 2484.43 | 2483.51 | 2491.64 | 2484.58 | 2483.53
MHz 12130.50 | 12058.50 | 11247.50 | 10437.50 | 11218.50 | 10581.50 | 10610.50 | 10610.50 | 11233.50
dB 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
% dB 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
¢ |Cable Loss
g dB 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
= dB 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
o
2 dBm -37.21 -46.21 -45.20 -37.40 -46.07 -45.81 -37.25 -46.37 -46.23
uE_, dBm -28.92 -49.84 -49.10 -29.01 -50.34 -50.42 -29.18 -50.35 -49.32
Spectrum Raw
E dBm -49.64 -36.59 -33.36 -49.09 -36.36 £ELilS -49.91 -36.69 -33.12
§ dBm -44.86 -45.02 -44.23 =44.31' 544:59 AR -45.07 -44.82 s44:27,
5 dBm -37.05 -46.05 -45.04 -37.24 -45.91 -45.65 -37.09 -46.21 -46.07 |Limit = 2.5 uW (-26 dBm)
- " dBm -28.76 -49.68 -48.94 -28.85 -50.18 -50.26 -29.02 -50.19 -49.16 |Limit = 25 pW (-16 dBm)
Unwanted Emission Intensity o
% 3 dBm -49.48 -36.43 -33.20 -48.93 -36.20 -32.99 -49.75 -36.53 -32.96 |Limit = 25 pW (-16 dBm)
% dBm -44.69 -44.85 -44.06 -44.14 -44.42 -44.37 -44.90 -44.65 -44.10  [Limit = 2.5 uW (-26 dBm)
uw 0.1972 0.0248 0.0313 0.1888 0.0256 0.0272 0.1954 0.0239 0.0247  [Limit = 2.5 pW (-26 dBm)
- " HW 1.3305 0.0108 0.0128 1.3032 0.0096 0.0094 1.2531 0.0096 0.0121 |Limit = 25 pW (-16 dBm)
Unwanted Emission Intensity e
% 3 HW 0.0113 0.2275 0.4786 0.0128 0.2399 0.5023 0.0106 0.2223 0.5058  [Limit = 25 uW (-16 dBm)
X 4 HW 0.0340 0.0327 0.0393 0.0385 0.0361 0.0366 0.0324 0.0343 0.0389 [Limit = 2.5 pW (-26 dBm)
3% 1: Frequency Band 1 (30 MHz = f = 2387 MHz) 3% 4: Frequency Band 4 (2496.5 MHz = f < 12.5 GHz)

¢ 2: Frequency Band 2 (2387 MHz < f = 2400 MHz)

s% 3: Frequency Band 3 (2483.5 MHz = f < 2496.5 MHz)

7. Limitation of Collateral Emission of Receiver

5: Frequency Band 5 (30 MHz = f < 1000 MHz)

% 6: Frequency Band 6 (1000 MHz = f < 12.5 GHz)

Test Voltage \ Normal Voltage ( 1.8V ) High Voltage ( 1.98V ) Low Voltage ( 1.62V) Remarks
Test Frequency MHz 2402 2440 2480 2402 2440 2480 2402 2440 2480
%5 MHz 687.70 | e87.70 | 687.70 | e87.70 | 68770 | e87.70 | 68770 | e87.70 | 687.70 [ist 30MHz~ 1000MHz:: Maximum emission and all
: - ¥ 5 MHz - - - - - - - - - 2nd emissions beyond 1/10 of the limitation must
Spurious Emission Frequency * Vit - - N i N T N N N 3rd be indicated.
"Mz | 2789.00 | 2789.00 | 2839.00 | 2789.00 | 2806.00 | 2839.00 | 2772.00 | 2839.00 | 2839.00 [1st  1000MHz~ 12.5GHz:: Maximum emission and |
MHz - - - - - - - - - 2nd all emissions beyond 1/10 of the limitation
MHz - - - - - - - - - 3rd must be indicated.
dB 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 1st
Cable Loss a8 - . - - - . . . - 2nd
L8 s P
dB 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 1st
s dB : - - - - - - - - 2nd
2 dB - - - - - - - - - [3d
uE.l dBm -78.18 -77.86 -78.25 -77.92 -78.04 -77.96 -78.18 -78.20 -78.31 |1st
g Spectrum Raw dbm - - - - - - - - - 2nd
= J@m 4 - ) - - - 4 - - | - ] - | - _pd_
S dBm -56.14 -56.75 -57.17 -56.14 -56.79 -57.11 -56.07 -57.02 =57.15 |1st
-
° dBm - - - - - - - - - 2nd
2 dBm : : B : - - : - B
€ dBm -78.09 -77.77 -78.16 -77.83 -77.95 -77.87 -78.09 -78.11 -78.22 |1st .
3 dBm - - - - " " - - - Snd Limit = 4 nW (-54 dBm)
Spurious Emission Intensity s RBW : 100 kHz ; VBW : 100 kHz
m N - N - - - N -
dBm -55.98 -56.59 -57.01 -55.98 -56.63 -56.95 -55.91 -56.86
i - - " i ” " - - - S 20 nW (-47 dBm)
g & RBW : 1 MHz ; VBW : 1 MHz
dBm - - - - - - - - - 3rd
nw 0.0155 0.0167 0.0153 0.0165 0.0160 0.0163 0.0155 0.0155 0.0151 | Total Emission Power
nw 0.0155 0.0167 0.0153 0.0165 0.0160 0.0163 0.0155 0.0155 0.0151 |1st
i - - : - - : - - o Limit < 4 nW (-54 dBm)
n s RBW : 100 kHz ; VBW : 100 kHz
Spurious Emission Intensi Low_ b o | |-
purious Emission Intensity nW | 25235 | 21928 | 19907 | 25235 | 21727 | 20184 | 25645 | 2.0606 | 1.9999 |Total Emission Power
nw 2.5235 2.1928 1.9907 2.5235 2.1727 2.0184 2.5645 2.0606 1.9999 [1st
W - - - : - . - - e Limit < 20 W (-47 dBm)
: n ! RBW : 1 MHz ; VBW : 1 MHz
6 nw - - - - - - - - - 3rd
3% 1: Frequency Band 1 (30 MHz = f = 2387 MHz) 3% 4: Frequency Band 4 (2496.5 MHz = f < 12.5 GHz)

¢ 2: Frequency Band 2 (2387 MHz < f = 2400 MHz)

% 3: Frequency Band 3 (2483.5 MHz = f < 2496.5 MHz)

5: Frequency Band 5 (30 MHz = f < 1000 MHz)

% 6: Frequency Band 6 (1000 MHz = f < 12.5 GHz)

Appendix C - Page C2



SPORTON International Inc.

Appendix C 19-BT LE-G1D

Sporton No. 331334
Test Date 2013/4/11
1. General Information Test Location SPORTON Lab.
Class Article 2 Paragraph 1 Item 19 Model BL600 Temp. / Humid. 23.1C / 58%
) . . Type of Emission G1D Serial No. NA Test Conducted By
Specified Radio Egipment -
Modulation Type GFSK Antenna Power 0.65 mW/MHz |Name Ian Du
Frequency 2402~2480 MHz Department Radio Service Group
2. Test Results
Test Voltage ) Normal Voltage ( 3.3V ) High Voltage ( 3.63V ) Low Voltage ( 2.97V ) Remarks
Test Frequency MHz 2402 2440 2480 2402 2440 2480 2402 2440 2480  [Low/Mid/High of test frequency range
Measured Frequency MHz 2402.0170 |2440.0174 |1 2480.0175 [2402.0123 | 2440.0135 | 2480.0143 [2402.0146 | 2440.0158 | 2480.0162
s Frequency Error ppm 7.08 7.13 7.06 5.12 5.53 5.77 6.08 6.48 6.53 Limit = 50 ppm
§ Occupied Bandwidth MHz 1.15 1.50 2.08 1.15 1.50 2.09 1.15 1.51 2.08 Limit = 26 MHz (RB/VB : 300kHz)
:5) Spread-spectrum Bandwidth MHz 0.73 0.76 1.00 0.73 0.76 1.00 0.73 0.76 1.00 = 500kHz
& % 1 uW 0.23067 | 0.02723 | 0.03155 | 0.20277 | 0.02661 | 0.03006 | 0.23121 | 0.02742 | 0.02838 |Limit = 2.5 W (-26 dBm)
§ |Unwanted Emission Inensity ;"5 «W | 106414 | 0.01016 | 0.00984 | 1.04232 | 0.01330 | 0.00979 | 1.07152 | 0.01040 | 0.01028 |Limit = 25 {W (-16 dBm)
'S [(Power emission within 1MHz o
3 bandwidth) % W 0.01274 | 0.23823 | 0.63241 | 0.01199 | 0.23823 | 0.56754 | 0.24099 | 0.05741 | 0.54075 [Limit = 25 uW (-16 dBm)
u: W 0.03811 0.04130 0.04064 0.04571 0.04529 0.04305 0.04046 0.04355 0.04529 |Limit = 2.5 pW (-26 dBm)
“3, Antenna Power (Conducted) mW/MHz [ 0.65861 | 0.62752 [ 0.60066 | 0.65408 | 0.63042 | 0.60762 | 0.65559 | 0.63187 | 0.62608 |Limit = 10 mW/MHz (10 dBm/MHz)
'% Antenna Power Error mW/MHz | 0.00861 | -0.02248 | -0.04934 | 0.00408 [ -0.01958 | -0.04238 | 0.00559 | -0.01813 | -0.02392
[ % 1.33 -3.46 -7.59 0.63 -3.01 -6.52 0.86 -2.79 -3.68  |Limit + 20% ~ - 80%
Limitation of Collateral %5 nw 0.0190 0.0198 0.0181 0.0202 0.0191 0.0180 0.0186 0.0215 0.0173 |Limit = 4 nW (-54 dBm)
Emission of Receiver %6 nw 2.7227 | 21038 | 3.7497 | 27797 | 21232 | 1.9187 | 27542 | 2.1281 | 1.8923 |Limit = 20 nW (-47 dBm)
Hopping Frequency Dwell Time sec - - - - - - - - - Limit = 0.4 sec (In 0.4 sec x spreading rate)
Radio Interference Prevention Function | ID Code Good , MAC address : F4:4B:5F:D0:B4:16
Carrier Sense| - - - [ - [ - - [ - - -

3% 1: Frequency Band 1 (30 MHz =

= 2387 MHz)
¢ 2: Frequency Band 2 (2387 MHz < f = 2400 MHz)

s% 3: Frequency Band 3 (2483.5 MHz = f < 2496.5 MHz)

3. Antenna Power (Conducted Power)

% 4: Frequency Band 4 (2496.5 MHz = f < 12.5 GHz)
5: Frequency Band 5 (30 MHz = f < 1000 MHz)

3% 6: Frequency Band 6 (1000 MHz = f < 12.5 GHz)

Test Voltage \4 Normal Voltage ( 3.3V ) High Voltage (3.63V) Low Voltage (2.97V) Remarks
Test Frequency MHz 2402 2440 2480 2402 2440 2480 2402 2440 2480
5 [Power Meter Raw (IF of Spectrum) dBm S211S) 2 -21.53 -21.16 -21.32 -21.48 15 =21.31 =21.35
§ Power Measurement System Loss dB 19.71 19.71 19.71 19.71 19.71 19.71 19.71 19.71 19.71  [Refer to Calibration Result
% Tranmsitter Duty Cycle Factor dB 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 Duty Factor = 10 x 10Log;o(1/Duty Cycle)
& Equivalent Noise Bandwidth MHz 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12 ENB = Total_Sum~2 / Peak_Level * Point_Width
@ Equivalent Noise Bandwidth Factor dB 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 ENB Factor = 10 x 10Logyo(1/ENB)
E Antenna Power (Conducted) dBm/MHz -1.81 -2.02 -2.21 -1.84 -2.00 -2.16 -1.83 -1.99 -2.03 Limit = 10 mW/MHz (10 dBm/MHz)
"g Antenna Power (Conducted) mW/MHz | 0.6586 0.6275 0.6007 0.6541 0.6304 0.6076 0.6556 0.6319 0.6261
‘o|Antenna Power Error mw 0.0086 -0.0225 -0.0493 0.0041 -0.0196 -0.0424 0.0056 -0.0181 -0.0239
'% % 1.33 -3.46 -7.59 0.63 -3.01 -6.52 0.86 -2.79 -3.68  |Limit + 20% ~ - 80%
F | Tranmsitter ONqjpe msec 2.1800 RBW : 1 MHz ; VBW : 1 MHz ; SP : OHz
Tranmsitter (ON+OFF)ime msec 2.2300
Tranmsitter Duty Cycle % 97.76%
4. Transmission Radiation Angle Width (This test item will not be applied to the EIRP power is lower than 12.14dBm/MHz)
Antenna Power Antenna Cable
" EIRP N
No. 3dB 3dB Ta;a_lB(f(a:m Pirm||ted Judgement
Gaing | BeaM Beam- Model Length Loss C - F=A+D nate Remarks (Antennia Model)
A Type width width
Horizontal | Vertical
(dBm/MHz) (dBi) (Degree) | (Degree) (m) (dB) (dBi)  [dBm/MHz] (Degree)
1 -1.81 Dipole 2.00 - - 2.00 0.19 360.00 Good  |Model: EDA-8709-2G4R2-A39-CY_V01
2
3
4
5
6
7
8
9
10
11
12
5. Transmission Antenna Gain (EIRP Power) (This test item will not be applied to the EIRP power is lower than 12.14dBm/MHz)

Cable Loss Between SG and

Replacing Standard

e Output Level from SG ; . EIRP Power Radiated Measurement
5 Test Frequency P P ReDIaclr}?-)Antenna Anter(\(r;:)Gam EIRP = Pt— L + Gt Remarks (Antenna Model)
< (MHz) (dBm) (dB) (dBi) (dBm)

1

1

1

2

2

2

3

3

3

4

4

4
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6. Unwanted Emission Intensity

Test Voltage \ Normal Voltage ( 3.3V ) High Voltage ( 3.63V ) Low Voltage (2.97V) Remarks
Test Frequency MHz 2402 2440 2480 2402 2440 2480 2402 2440 2480
MHz 2303.40 | 1218.70 | 1239.20 | 2303.40 | 1218.70 | 1239.20 | 2358.00 | 1218.70 1239.20 |RBW : 1 MHz; VBW : 1 MHz
Unwanted Emission MHz 2399.97 | 2388.99 | 2398.99 | 2399.97 | 2398.60 | 2390.40 | 2399.95 | 2397.32 | 2388.91
Frequency MHz 2492.26 | 2483.89 | 2483.53 | 2494.20 | 2483.75 | 2483.55 | 2483.67 | 2485.14 [ 2483.55
MHz 11189.50 | 10538.50 | 11262.50 | 10494.50 | 11204.50 | 11189.50 | 11855.50 | 12478.50 | 10118.50
dB 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
% dB 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
¢ |Cable Loss
g dB 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
= dB 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
o
2 dBm -36.53 -45.81 -45.17 -37.09 -45.91 -45.38 -36.52 -45.78 -45.63
uE_, dBm -29.89 -50.09 -50.23 -29.98 -48.92 -50.25 -29.86 -49.99 -50.04
Spectrum Raw
E dBm -49.11 -36.39 So28lh -49.37 -36.39 -32.62 -36.34 -42.57 -32.83
§ dBm -44.36 -44.01 -44.08 543157, -43.61 -43.83 -44.10 -43.78 -43.61
5 dBm -36.37 -45.65 -45.01 -36.93 -45.75 -45.22 -36.36 -45.62 -45.47 |Limit = 2.5 uW (-26 dBm)
- " dBm -29.73 -49.93 -50.07 -29.82 -48.76 -50.09 -29.70 -49.83 -49.88 |Limit = 25 pW (-16 dBm)
Unwanted Emission Intensity o
% 3 dBm -48.95 -36.23 -31.99 -49.21 -36.23 -32.46 -36.18 -42.41 -32.67 |Limit = 25 pW (-16 dBm)
% dBm -44.19 -43.84 -43.91 -43.40 -43.44 -43.66 -43.93 -43.61 -43.44  |Limit = 2.5 uyW (-26 dBm)
uw 0.2307 0.0272 0.0316 0.2028 0.0266 0.0301 0.2312 0.0274 0.0284  [Limit = 2.5 pW (-26 dBm)
. " X HW 1.0641 0.0102 0.0098 1.0423 0.0133 0.0098 1.0715 0.0104 0.0103 |Limit = 25 pW (-16 dBm)
Unwanted Emission Intensity e
% 3 HW 0.0127 0.2382 0.6324 0.0120 0.2382 0.5675 0.2410 0.0574 0.5408 [Limit = 25 uW (-16 dBm)
X 4 HW 0.0381 0.0413 0.0406 0.0457 0.0453 0.0431 0.0405 0.0436 0.0453  [Limit = 2.5 pW (-26 dBm)
3% 1: Frequency Band 1 (30 MHz = f = 2387 MHz) 3% 4: Frequency Band 4 (2496.5 MHz = f < 12.5 GHz)

¢ 2: Frequency Band 2 (2387 MHz < f = 2400 MHz)
s% 3: Frequency Band 3 (2483.5 MHz = f < 2496.5 MHz)

5: Frequency Band 5 (30 MHz = f < 1000 MHz)
% 6: Frequency Band 6 (1000 MHz = f < 12.5 GHz)

7. Limitation of Collateral Emission of Receiver

Test Voltage \ Normal Voltage ( 3.3V ) High Voltage ( 3.63V ) Low Voltage (2.97V) Remarks
Test Frequency MHz 2402 2440 2480 2402 2440 2480 2402 2440 2480
%5 MHz 687.70 | e87.70 | 687.70 | e87.70 | 68770 | e87.70 | 68770 | e87.70 | 687.70 [ist 30MHz~ 1000MHz:: Maximum emission and all
: - ¥ 5 MHz - - - - - - - - - 2nd emissions beyond 1/10 of the limitation must
Spurious Emission Frequency * Vit - - N i N T N N N 3rd be indicated.
| "z [T3756.00) | 72806,00 | 2839:00 | 2756,00 | 2822:00 | 2839.00 | 2756100 | 2806.00 | 283900 [1st  1000MHz~ 12.5GHz:: Maximum emission and |
MHz - - - - - - - - - 2nd all emissions beyond 1/10 of the limitation
MHz - - - - - - - - - 3rd must be indicated.
dB 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 1st
Cable Loss a8 - . - - - . . . - 2nd
B S Y RSO N ot OO P NS NN PR Apup) DU BRI .
dB 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 1st
s dB : - - - - - - - - 2nd
2 dB - - - - - - - - - [3d
uE.l dBm -77.30 -77.13 -77.52 -77.04 -77.27 -77.53 -77.40 -76.76 =77.72 |1st
g Spectrum Raw dbm - - - - - - - - - 2nd
= Sgodm - L - - 1 - 1 - | - | - | - | - _Pp’d_
S dBm -55.81 -56.93 -54.42 -55.72 -56.89 =575 -55.76 -56.88 =57.39 |1st
-
° dBm - - - - - - - - - 2nd
-é dBm - - - - - - - - T
€ dBm -77.21 -77.04 -77.43 -76.95 -77.18 -77.44 -77.31 -76.67 -77.63 |[1st
3 o - . - - - - - - e Limit < 4 0W (-54 dBm)
Spurious Emission Intensity s RBW : 100 kHz ; VBW : 100 kHz
m N - N - - - N -
dBm -55.65 -56.77 -54.26 -55.56 -56.73 -57.17 -55.60 -56.72
i - - - i ” - - - - S 20 nW (-47 dBm)
. " RBW : 1 MHz ; VBW : 1 MHz
dBm - - - - - - - - - 3rd
nw 0.0190 0.0198 0.0181 0.0202 0.0191 0.0180 0.0186 0.0215 0.0173 [Total Emission Power
nw 0.0190 0.0198 0.0181 0.0202 0.0191 0.0180 0.0186 0.0215 0.0173 |1st
i - - : - - : - - o Limit < 4 nW (-54 dBm)
n " RBW : 100 kHz ; VBW : 100 kHz
Spurious Emission Intensi oW L ) o -3
purious Emission Intensity nW | 27227 | 21038 | 37497 | 27797 | 21232 | 19187 | 27542 | 2.1281 | 1.8923 [Total Emission Power
nw 2.7227 2.1038 3.7497 2.7797 2.1232 1.9187 2.7542 2.1281 1.8923 [1st
W - - - : - - - - e Limit < 20 W (-47 dBm)
: n n RBW : 1 MHz ; VBW : 1 MHz
6 nw - - - - - - - - - 3rd
3% 1: Frequency Band 1 (30 MHz = f = 2387 MHz) 3% 4: Frequency Band 4 (2496.5 MHz = f < 12.5 GHz)

¢ 2: Frequency Band 2 (2387 MHz < f = 2400 MHz) 5: Frequency Band 5 (30 MHz = f < 1000 MHz)
% 3: Frequency Band 3 (2483.5 MHz = f < 2496.5 MHz) 3% 6: Frequency Band 6 (1000 MHz = f < 12.5 GHz)
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APPROVAL SHEET
(ROHS)

CUSTOMER : Laird

CUSTOMER'S

PART NO.

DESCRIPTION : RF ANTENNA ASSEMBLY
PART NO. : EDA-8709-2G4R2-A40-CY
DATE : 2012/01/17

AUTHORIZED BY : Yunwei Lin

FULLY PARTIALLY

APPROVED APPROVED REJECTED

SIGN

SUGGESTION

 HFAHELFF AP
MAG. LAYERS SCIENTIFIC-TECHNICS CO., LTD
HEAD OFFICE / HSINCHU PLANT

No 18, Tz-Chiang Road, Hsin-Chu Industrial Park, Hsin-Chu, Taiwan
TEL: +886-3-5972488 FAX: +886-3-5972477
http://www.maglayers.com.tw

E-mail : info@maglayers.com.tw
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RF Antenna Assembly

Specification

ELECTRICAL PROPERTIES

1.1 Frequency Range........... 24GHz ~ 2.5GHz
1.2 Impedance.................... 50 Ohm Nominal
1.3 VSWR.....oieiiiiiraeaeaeenenans 2 (Max)

1.4 Return LOSS........c......... =10dB (Max)

1.5 Radiation........................ Omni-directional
1.6 Gain(peak) .......cccoviiiannnnn 2.0dBi

1.7 Polarization.........c...ccocvinnn Linear Vertical
1.8 Admitted Power............... 1w

PHYSICAL PROPERTIES

2.1 Cable.....niiniienniiens RG-178

2.2 Antenna Cover............... TPEE

2.3 AntennaBase............... PC/IPBT

2.4 Operating Temp.....c.ccccuvanen -25C ~+75C

2.5 Storage Temp.........coeeianne -30C ~+75C
2.6  Color.....cooniiienniiinnniineneans Black

2.7 CONNECLON .....ccviiinnecnnnininnens SMA Male Reverse

@ MAG.LAYERS
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MECHANICAL

RoHS COMPLIANT Antenna Cover:TPEE
Antenna Base:PC/PBT
Color:Black

A ELECTRICAL
Frequency: 2. 4GHZ
Connector:SMA-Male—RP
[:i] Cable:RG-178
/’E] Gain: 2dBi

TTTTEE
O I E§§
L_____E=
/;'
$
e
A
T4 POM(Black)
S
MAUAR L CFLIRF, ATz R+
E R, A% R, Bk TOLERANCE | &4
Fchou Marco XX £0.20 WTICLE
2011/06/22 opem | X o A
M A BLEA REVISION_NOTE X 1,00 EDA=8709-2G4R2=-A40
ANG +5

MAGLAYERS | &= = =7
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RF Antenna Assembly

ELECTRICAL CHARACTERISTICS
P/NO: EDA-8709-2G4R2-A40

Spec:
Si1

2.4 GHz ~ 2.5GHz

Ed.00

W@ 532 Log Mag 10,0008/ Ref 0.00046 LFL O=1] ||

Trigger

40,00
30.00
20.00
10.00
0.000
-10.00
-20.00
-30.00

—40 .00

1 2.4000000 GHz -12.401 dB
2 2.4500000 GHz -25.532 dB
=3 2.5000000 GHz -15.522 d4B

[ -

=E0.00

[T Start 2 GHz

VSWR

IFEI 70 kHz

Hold | =

MIE =32
11.00

10.00

9000

SWR 1.0004 Ref 1.000 [F1 Dell

1 2.4000000 gHz 1.27323
2 2.4500000 gHz 1.11032
=3 2.B000000 GHz 1.38&0

IIIIIEHHHIIIIIlI
IIIIIIHIIHHHIIIII

Imaaginary

IFBW 70 kHz
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Frequency(MHz) : 2400~2500. Pattern Field : X-Z

Layer Max value Min value Average
2400(MHz) | 1.51dB -23.89dB -2.02 dB
2450(MHz) | 1.73dB -26.63dB -1.65dB
2500(MHz)| 1.41dB -23.69dB -1.96 dB
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Frequency(MHz) : 2400~2500. Pattern Field : Y-Z

Layer Max value Min value Average
2400(MHz) | 1.78dB -25.75dB -1.90 dB
2450(MHz) | 2.03dB -26.50dB -1.55dB
2500(MHz) | 1.88dB -25.96dB -1.80 dB
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Frequency(MHz) : 2400~2500. Pattern Field : X-Y

4B 24 7a088deg

Layer Max value Min value Average
2400(MHz) | 1.29dB -0.11dB | 0.78 dB
2450(MHz) 1.99dB @ 0.52dB 1.29dB
2500(MHz) 1.60dB @ 0.51dB 1.14dB
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Antenna Efficiency

Frequency Z#59.596MHz

Maximum Efficiency At 2.4~2.5GHz: 86.9%
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