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1. TEST SUMMARY

1.1. TEST PROCEDURES AND RESULTS

DESCRIPTION OF TEST RESULT
PEAK OUTPUT POWER COMPLIANT
20 DB BANDWIDTH COMPLIANT
CONDUCTED SPURIOUS EMISSION COMPLIANT
RADIATED EMISSION COMPLIANT
BAND EDGES COMPLIANT
NUMBER OF HOPPING FREQUENCY COMPLIANT
TIME OF OCCUPANCY COMPLIANT
FREQUENCY SEPARATION COMPLIANT
LINE CONDUCTION EMISSION COMPLIANT

1.2. TEST FACILITY

1.2.1 Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.

Add.:1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park,Heping Community, Fuhai Street,
Bao'an District, Shenzhen, China

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites
meet the requirements in documents ANSI C63.4 and CISPR 32/EN 55032 requirements.

1.2.2 Laboratory accreditation

The test facility is recognized, certified, or accredited by the following organizations:

IC Registration No.: 21210

The 3m alternate test site of Shenzhen HUAK Testing Technology Co., Ltd. EMC Laboratory has
been registered by Certification and Engineer Bureau of Industry Canada for the performance of with
Registration No.: 21210 on May 24, 2016.

FCC Registration No.: CN1229
Test Firm Registration Number : 616276

1.3. MEASUREMENT UNCERTAINTY

Measurement Uncertainty
Conducted Emission Expanded Uncertainty = 2.23dB, k=2

Radiated emission expanded uncertainty(9kHz-30MHz) = 3.08dB, k=2
Radiated emission expanded uncertainty(30MHz-1000MHz) = 4.42dB, k=2
Radiated emission expanded uncertainty(Above 1GHz) = 4.06dB, k=2
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NERAL INFORMATION
2.1. GENERAL DESCRIPTION OF EUT

Operation
Frequency

2.402 GHz to 2.480GHz

RF Output Power

5.81dBm(Max)

Bluetooth Version

V4.2

Modulation

BR XIGFSK, EDR [X]m /4-DQPSK, [X]8DPSK
BLE [ |GFSK

Number of channels

79 for BRIEDR

Hardware Version

V1.0

Software Version

V1.2

Antenna
Designation

Ceramic Antenna

Antenna Gain

0dBi

Power Supply

DC 3.7V by battery

Note: The USB port only used for charging and can’t be used to transfer data with PC.

Report No.: HK1810101229E
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2.2. CARRIER FREQUENCY OF CHANNELS

BR/EDR Channel List

Report No.: HK1810101229E

Frequency Band Channel Number Frequency
0 2402MHz

1 2403MHz

38 2440 MHz

2400~2483.5MHz 39 2441 MHz
40 2442 MHz

77 2479 MHz

78 2480 MHz

2.3. OPERATION OF EUT DURING TESTING

NO. TEST MODE DESCRIPTION
1 Low channel GFSK
2 Middle channel GFSK
3 High channel GFSK
4 Low channel 11 /4-DQPSK
5 Middle channel 1 /4-DQPSK
6 High channel 1 /4-DQPSK
7 Low channel 8DPSK
8 Middle channel 8DPSK
9 High channel 8DPSK
10 BT Link with charging
11 BT Link(Hopping mode)
Note:
1. All the test modes can be supply by battery, only the result of the worst case was recorded in
the report, if no other cases.
2. For Radiated Emission, 3axis were chosen for testing for each applicable mode.
3. The EUT used fully-charged battery when tested.
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2.4. DESCRIPTION OF TEST SETUP
Configure 1: (Normal hopping)

EUT

Adapter/PC

Report No.: HK1810101229E

Note: Owing to the EUT has own battery, and testing may be performed while adapter or PC removed.

Configure 2: (Control continuous TX)

EUT

Control box

PC

2.5. EQUIPMENT USED IN EUT SYSTEM

Item Equipment Mfr/Brand Model/Type No. Remark
1 CEEK 4D Advanced CEEK Virtual Reality SP10HPV2 EUT
Headphones
2 Battery CEL 802550 Accessory
3 USB Cable N/A 1m unshielded Accessory
4 AUX in Cable N/A 1m unshielded Accessory
5 Control box CSR USB_SPI_TOOLS AE
6 PC APPLE A1465 A.E
7 Adapter IPRO NTR-S01 A.E
8 USB Cable N/A 1m unshielded A.E
9 IPOD APPLE A1367 A.E
10 Temporary Antenna 10 N/A AE
Connector

Note: The temporary antenna connector is a RF SMA connector with fifty ohm resistor, which is welded
to the PCB board or module.
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2.6. MEASUREMENT INSTRUMENTS LIST

TEST EQUIPMENT OF CONDUCTED EMISSION TEST

Report No.: HK1810101229E

Lab
Cal.
Item Equipment Manufacturer Model No. Equipment Last Cal.
Interval
No.
L.I.S.N.
1. Artificial Mains R&S ENV216 HKE-002 Dec. 28, 2017 1 Year
Network
2. Receiver R&S ESCI 7 HKE-010 Dec. 28, 2017 1 Year
TEST EQUIPMENT OF RADIATED EMISSION TEST
Lab
] ] Cal.
Item Equipment Manufacturer Model No. Equipment Last Cal.
Interval
No.
1. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 28,2017 | 1 Year
2. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 28,2017 | 1 Year
. Rohde &
3. EMI Test Receiver ESCI 7 HKE-010 Dec. 28, 2017 1 Year
Schwarz
Bilog Broadband
4, Schwarzbeck VULB9163 HKE-012 Dec. 28, 2017 1 Year
Antenna
5. Loop Antenna Schwarzbeck FMZB 1519 B HKE-014 Dec. 28, 2017 1 Year
6. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 28, 2017 1 Year
Broad-band Horn
7. A-INFOMW LB-180400-KF HKE-031 | Dec. 28,2017 | 1 Year
Antenna
8. Pre-amplifier EMCI EMCO051845SE HKE-015 Dec. 28,2017 | 1 Year
9. Pre-amplifier Agilent 83051A HKE-016 Dec. 28, 2017 1 Year
10. | Radiation Cable 1 MXT HK1 RO5 N/A N/A
Radiation Cable 2 MXT HK1 R0O6 N/A N/A

11.
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AK OUTPUT POWER
3.1. MEASUREMENT PROCEDURE
For peak power test:
1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
2. Set the EUT Work on the top, middle and the bottom operation frequency individually.
3. RBW > the 20 dB bandwidth of the emission being measured, VBW > RBW.
4. Record the maximum power from the Spectrum Analyzer.
5. The maximum peak power shall be less 21dBm.

3.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

RF Attenuator Spectrum Analyzer
_JEE
[] @)
T
RF Cable

EUT
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VIITS AND MEASUREMENT RESULT

Report No.: HK1810101229E

PEAK OUTPUT POWER MEASUREMENT RESULT
FOR GFSK MOUDULATION

F Applicable Limit
requency Peak Power pplicable Limits Pass or Fail
(GHz) (dBm) (dBm)
2.402 2.62 21 Pass
2441 4.32 21 Pass
2.480 5.81 21 Pass
CHO
- Agilent Peak Search

£
FTun

Sp

YEH 1.5 MHz

Copyright 2000-2882 Agilent Technologies

Next Peak

Hext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr > CF

More
1 of 2
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CH39
# Agilent R T | PeakSearch

Next Peak
Hext Pk Right
Next Pk Left
Min $earch
Pk-Pk Search

Mkr 3 CF

More
. VBH 1.5 MHz o : Lof 2
Copyright 2000-20882 Agilent Technologies

CH78

- Agilent R T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

WEH 1.5 MH=z

Copyright 2000-2002 Agilent Technologies
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PEAK OUTPUT POWER MEASUREMENT RESULT
FOR II /4-DQPSK MODULATION

= Applicable Limit
requency Peak Power pplicable Limits Pass or Fail
(GHz) (dBm) (dBm)
2.402 1.67 21 Pass
2.441 3.74 21 Pass
2.480 5.24 21 Pass
CHO
- Agilent R T |Peak Search
i Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

WEH 1.5 MHz
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CH39
# Agilent R T | PeakSearch

Next Peak
Hext Pk Right
Next Pk Left
Min $earch
Pk-Pk Search

Mkr 3 CF

More
. VBH 1.5 MHz o : Lof 2
Copyright 2000-20882 Agilent Technologies

CH78

- Agilent R T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

WEH 1.5 MH=z

Copyright 2000-2002 Agilent Technologies
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PEAK OUTPUT POWER MEASUREMENT RESULT
FOR 8DPSK MODULATION

F
requency FEEIS PR Applicable Limits (dBm) Pass or Fail
(GHz) (dBm)
2.402 1.90 21 Pass
2.441 3.83 21 Pass
2.480 5.27 21 Pass
CHO
# Agilent R T | Peak Search
Mkrl 2481

| U Next Peak

Hext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr > CF

yTIE More
1.5 MHz VEW 1.5 MHz o pts) L of 2

Copyright 2000-2882 Agilent Technologies
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CH39
# Agilent R T | PeakSearch

6

Next Peak

Hext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1 of 2

YEH 1.5 MHz

Copyright 2000-20882 Agilent Technologies

CH78
- Agilent R T | Peak Search

Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr 3 CF

More
1of 2

WEH 1.5 MH=z

Copyright 2000-2002 Agilent Technologies
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4. BANDWIDTH
4.1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2. Set the EUT Work on the top, the middle and the bottom operation frequency individually.

3. Set Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hoping channel

RBW > 1% of the 20 dB bandwidth, VBW > 3RBW,; Sweep = auto; Detector function = peak
4. Set SPA Trace 1 Max hold, then View.

4.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

RF attenuator- Spectrum Analyzer
s <

[

g [
Iy

[ 1 @] ©

t

RF Cable

EUT

Note: The EUT has been used temporary antenna connector for testing.
4.3. LIMITS AND MEASUREMENT RESULTS

BLUETOOTH 1MBPS LIMITS AND MEASUREMENT RESULT

Measurement Result

Applicable Limits Test Data (MHz)
Result
99%0BW (MHz) | -20dB BW(MHz)
Low Channel 0.951 1.122 PASS
N/A Middle Channel 0.942 1.101 PASS
High Channel 0.941 1.107 PASS
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TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

3 Agilent

Report No.: HK1810101229E

R T Meas Setup

Ch Freq 2.482 GHz
Occupied Bandwidth

Avg Humber

Trig Free 1@
(n 0ff

Avg Mode

Exp Repeat

Max Hold

On Off

Occ BH % Pwr

99.08 ¥

0BH Span

3.60000689 MHz

Occupied Bandwidth
951.2982 kHz

Transmit Freq Error
% dB Bandwidth

Occ BH £ Pwr
% dB

x dB
-20.08 dB

Optimize
Ref Level

Copyright 2000-20882 Agilent Technologies

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

= Agilent

R T Meas Setup

Ch Freq 2.441 GHz
Necupied Bandwidth

Avg Number
Trig Free 16
(n 0ff

Avg Mode
Exp Repeat

Max Hold
On Off

Occ BH % Pwr
99.08 ¥

OBHW Span
300008800 MHz

Occupied Bandwidth
941.9358

Transmit Freq Error
% dB Bandwidth

X dB
-20.68 dB

Optimize
Ref Level

Copyright 2000-2002 Agilent Technologies
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

4 Agilent R T Meas Setup
Avg Humber
Ch Freq °2.48 GHz Trig Free 16
Occupied Bandwidth _- On Off
Center 2.480000000 GHz Avg Mode
Exp Repeat
: ' Max Hold
On Off
Occ BH % Pwr
99.00 %
0BH Span
z y 3.00000080 MHz
| 166 #\/BH e
- - - ¥ dB
Occupied Bandwidth Occ BH % Pur o000 4
940.9111 kHz x dB -' f
. timize

Transmit Freq Error z p

% dB Bandwidth Ref Level

Copyright 2000-20882 Agilent Technologies
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BLUETOOTH 2MBPS LIMITS AND MEASUREMENT RESULT

Measurement Result
Applicable Limits Test Data (MHz)

Result

99%0BW (MHz) | -20dB BW(MHz)
Low Channel 1.228 1.381 PASS
N/A Middle Channel 1.235 1.377 PASS
High Channel 1.249 1.392 PASS

TEST PLOT OF BANDWIDTH FOR LOW CHANNEL
i Agilent R T |Freg/Channel

Center Freq

Ch Freq 2.462 GHz Trig Free 2 AR2APEAG GHz

Occupied Bandwidth

Start Freq
2. 40050008 GHz

Stop Freq
2. 48358800 GHz

CF Step
300.600008 kHz
Auta Man

Freq Offset
000080000 Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On Off

1.2284 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2882 Agilent Technologies
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TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

Ch Freq 2.462 GHz Trig Free

Occupied Bandwidth B

Start 2.400500000 GHz

Occupied Bandwidth
1.2354 MHz

Transmit Freq Error
% dB Bandwidth

Meas Setup

Avg Humber
14
(n 0ff

Avg Mode
Exp Repeat

Max Hold
On Off

Occ BH Z Pwr
99.08 ¥

0BH Span
3.60006000 MHz

X dB
-20.08 dB

Optimize
Ref Level

Copyright 2000-20882 Agilent Technologies

TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

3 Agilent R T

Ch Freq °2.48 GHz Trig Free
Occupied Bandwidth

Occupied Bandwidth
1.2485 MHz

Transmit Freq Error
% dB Bandwidth

Meas Setup
Avg Humber
16
(n 0ff
Avg Mode
Exp Repeat
Max Hold
On Off
Occ BW % Pwr
99.00 ¥
0BH Span

3.60000689 MHz

x dB
-20.08 dB

Optimize
Ref Level

Copyright 2000-20882 Agilent Technologies
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BLUETOOTH 3MBPS LIMITS AND MEASUREMENT RESULT

Measurement Result
Applicable Limits Test Data (MHz)
Result
99%0BW (MHz)| -20dB BW(MHz)
Low Channel 1.228 1.394 PASS
N/A Middle Channel 1.341 1.441 PASS
High Channel 1.286 1.430 PASS
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL
i Agilent R T Meas Setup
Avg Humber
Ch Freq 2.402 GHz Trig Free 14
Occupied Bandwidth _- O 0if
Avg Mode
Exp Repeat
Max Hold
On Off
Occ BW % Pwr
99.00 %
0BH Span
300008000 MHz
- - - ¥ dB
Occupied Bandwidth Occ BH % Pur —20.00 dB
1.2280 MHz % dB —
. Optimize
Transmit Freq Error Hz
% dB Bandwidth iH; Ref Level

Copyright 2000-2882 Agilent Technologies
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TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

5 Agilent

R T Meas Setup

Ch Freq 2.441 GHz
Occupied Bandwidth

Avg Humber
Trig Free 1@
(n 0ff

Avg Mode
Exp Repeat

Max Hold
On Off

Occ BH Z Pwr
99.08 ¥

0BH Span
3.60006000 MHz

Transmit Freq Error
% dB Bandwidth

X dB
-20.08 dB

Optimize
Ref Level

Copyright 2000-20882 Agilent Technologies

TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

5 Agilent

R T |Freg/Channel

Ch Freq 2.48 GHz

Occupied Bandwidth

. Center Freq
Trig Free| 5 senapoon GHz

Start Freq

Center 2.480000000 GHz
2.47850000 GHz

Stop Freq
2. 48158800 GHz

CF Step
300.600008 kHz
Auta Man

Freq Offset
000080000 Hz

Occupied Bandwidth
1.2856

Transmit Freq Error
% dB Bandwidth

MHz

C

Signal Track
(n 0ff

Copyright 2000-20882 Agilent Technologies
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ONDUCTED SPURIOUS EMISSION
5.1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2. Set the EUT Work on the top, the Middle and the bottom operation frequency individually.

3. Set the Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions from the lowest frequency generated in the EUT up through the 10th harmonic.
RBW = 100 kHz; VBW = 300kHz; Sweep = auto; Detector function = peak.

4. Set SPA Trace 1 Max hold, then View.

5.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

RF attenuator+ Spectrum Analyzer

r A
[
E [

S
[1 ) ©

t
RF Cable

EUT
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LIMITS AND MEASUREMENT RESULT

Applicable Limits

Measurement Result

Test Data

Result

FCC requirement:

In any 100 KHz Bandwidth Outside the
frequency band in which the spread spectrum
intentional radiator is operating, the radio
frequency power that is produce by the intentional
radiator shall be at least 20 dB below that in
100KHz bandwidth within the band that contains
the highest level of the desired power.

In addition, radiation emissions which fall in the
restricted bands, as defined in §15.205(a), must
also comply with the radiated emission limits
specified in815.209(a))

IC requirement:

In any 100 kHz bandwidth outside the frequency

band in which the spread spectrum or digitally
modulated device is operating, the RF power that
is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that
contains the highest level of the desired power,
based on either an RF conducted or a radiated
measurement, provided that the transmitter
demonstrates compliance with the peak conducted
power limits. If the transmitter complies with the
conducted power limits based on the use of
root-mean-square averaging over a time interval,
as permitted under Section 5.4(4), the attenuation
required shall be 30 dB instead of 20 dB.
Attenuation below the general field strength limits

specified in RSS-Gen is not required.

At least -20dBc than the limit
Specified on the BOTTOM
Channel

PASS

At least -20dBc than the limit
Specified on the TOP Channel

PASS
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TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE
OF GFSK MODULATION IN LOW CHANNEL
% Agilent R T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

- Agilent R T | Peak Search
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

Copyright 2000-2002 Agilent Technologies
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TEST PLOT OF OUT OF BAND EMISSIONS
OF GFSK MODULATION IN MIDDLE CHANNEL
% Agilent R T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

- Agilent R T | Peak Search
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

Copyright 2000-2002 Agilent Technologies
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TEST PLOT OF OUT OF BAND EMISSIONS
OF GFSK MODULATION IN HIGH CHANNEL
% Agilent R T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

- Agilent R T | Peak Search
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Amplitu
- 1 dBm

Mkr 3 CF

More
1of 2

Copyright 2000-2002 Agilent Technologies
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6. RADIATED EMISSION
6.1. TEST LIMIT
Frequency Distance Field Strengths Limit
(MHz) Meters M V/m dB(uV)/m
0.009 ~ 0.490 300 2400/F(kHz)
0.490 ~ 1.705 30 24000/F(kHz)
1.705 ~ 30 30 30
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
Above 1000 3 Other:74.0 dB(uV)/m (Peak) 54.0 dB(uV)/m
(Average)

Remark: (1) Emission level dBu V =20 log Emission level py V/m
(2) The smaller limit shall apply at the cross point between two frequency bands.
(3) Distance is the distance in meters between the measuring instrument, antenna and the

closest point of any part of the device or system.

6.2. MEASUREMENT PROCEDURE

1. The measuring distance of 3m shall be used for measurements. The EUT was placed on the top of a
rotating table 0.8 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated
360 degrees to determine the position of the highest radiation(Below 1GHz)

2. The measuring distance of 3m shall used for measurements. The EUT was placed on the top of a
rotating table 1.5 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated
360 degrees to determine the position of the highest radiation(Above 1GHz)

3. The height of the test antenna shall vary between 1m to 4m.Both horizontal and vertical polarization

Of the antenna are set to make the measurement.

4. The initial step in collecting radiated emission data is a receive peak detector mode. Pre-scanning the
measurement frequency range. Significant peaks are then marked and then Quasi Peak detector
mode re-measured.

5. All readings are peak unless otherwise stated QP in column of Note. Peak denoted that the Peak

reading compliance with the QP limits and then QP Mode measurement didn’t perform(Below 1GHz)

6. All readings are Peak mode value unless otherwise stated AVG in column of Note. If the Peak mode

measured value compliance with the Peak limits and lower than AVG Limits, the EUT shall be deemed
to meet Peak&AVG limits and then only Peak mode was measured, but AVG mode didn’t
perform.(Above 1GHZz)
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The following table is the setting of spectrum analyzer and receiver.

Spectrum Parameter Setting

Start ~Stop Frequency 9KHz~150KHz/RB 200Hz for QP

Start ~Stop Frequency 150KHz~30MHz/RB 9KHz for QP

Start ~Stop Frequency 30MHz~1000MHz/RB 120KHz for QP
1GHz~26.5GHz

Start ~Stop Frequency RBW 1MHz/ VBW 3MHz for Peak,

RBW 1MHz/ VBW 10Hz for Average

Receiver Parameter Setting
Start ~Stop Frequency 9KHz~150KHz/RB 200Hz for QP
Start ~Stop Frequency 150KHz~30MHz/RB 9KHz for QP

Start ~Stop Frequency 30MHz~1000MHz/RB 120KHz for QP
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6.3. TEST SETUP
RADIATED EMISSION TEST SETUP BELOW 30MHz

Metal Full Soldered Ground Plane

==

Spectrum Analyzer f Receiver

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

e

Spectrum Analyzer | Receiver




Page 32 of 87 Report No.: HK1810101229E
RADIATED EMISSION TEST SETUP ABOVE 1000MHz

T
¥ B
Ant. feed
I )
S —_— T —
- - D’E 1-4m
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(Worst Modulation: GFSK)
RADIATED EMISSION BELOW 30MHz

No emission found between lowest internal used/generated frequencies to 30MHz.
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RADIATED EMISSION BELOW 1GHz

Report No.: HK1810101229E

RADIATED EMISSION TEST- (30MHz-1GHz)-LOW CHANNEL-HORIZONTAL

669  dBuVS m

MHz

Limit: —_—
Margin:
IF
4 4
(I b
i M
2| L ﬂv Al 2 I b
1" !J | t 1 AL T AR et
¢ I’ " -'.'I ¥ L, ‘r,-""u.l‘-wr.,.‘,l"t_-"l,-,m_i. /
r .ﬁt |" lll J.'..)‘IIII l|'r'|v Il'n-'r "IR\*-.-'
n 1, 1,1
u f lrﬁﬂ.,lr"'l. I| |II'
-13
30. 000 127.00 22400 321.00 41800 H15.00 61200 LRI BOE_00 100000
. . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit [ Over Detector| Height | Degree Comment
MHz dBu dBfm dBu'fm dBuvim | dB cm degres
1% | 1011333 | 28.20 1022 3842 43560 |-5.08| peak
2 199.7500 | 20.32 11.99 32.31 4350 -11.19] peak
3 3274667 | 17.87 17.24 3511 46.00 |-10.89] peak
4 408.3000 | 15.38 19.32 34.70 46.00 -11.30] peak
5 531.1667 | 5.6 21.97 27.83 46.00 -18.17) peak
G 827.0167 | 0.32 27.31 27.63 46.00 -18.37| peak

RESULT: PASS
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RADIATED EMISSION TEST- (30MHz-1GHz)-LOW CHANNEL -VERTICAL

669 dBuW/m
Limait: —_
Margin:
1 n
—'}.{ R T 5
fﬁﬂ“ 'l,u|" |"'II|- ]
n|'|| n ][ ‘|\|‘ I\I 5{ o Al
7 J / i | | v f EPPPPRETY I
| Wi | Wi WV TR, |
l "'| [ I‘I |||I I lIrl Il"lﬂ- JII'\ '.'I"'"
-13
30000  127.00 Z74.00 321.00 418.00 515.00 612.00 709.00 AOE.00 1000.00 MHz
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detecior| Height | Degree Comment
MHz dBuy/ dBim dBu\fim dBuVim | 4B crm degres
1|0 [ 101.1333 | 28.29 10.22 385 4350 |-499| peak
2| * | 201.3667 | 27.10 11.86 38.96 4350 |-4.54 | peak
3 3258500 | 20.32 1713 37.45 4600 |-855 | peak
4 4099166 | 16.08 19.37 3545 46.00 |-10.55 peak
5 671.8167 | 525 24 .45 29.70 46.00 |-16.30[ peak
G 8302500 | 9.04 2731 36.35 46.00 |-9.65| peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.
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RADIATED EMISSION TEST- (30MHz-1GHz)-MIDDLE CHANNEL-HORIZONTAL

669  dBuVm

Limit: —_—

—

Margin:

e

E
A ___A'l'-“F"' "‘w""’-".'i

] | \ [,
2 TI II' K l II'H ’ | b R Ll
"\ h rI| Ull { | IHI\ S e

——r

T
—== i

(=]

13
30.000 127.00 224.00 321.00 418.00 51500 &12.00 709.00 BOE.00 1000.00 MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂ:jggﬁ DLZE!:& Comment
MHz dBu d8/m dBu'im dBuvim | dB cm deqgres
1 114.0667 | 2359 723 30.82 4350 [-1268| peak
2 01| 2191500 | 3022 10.05 40.27 46.00 [-5.73| peak
3| * | 287.0500 | 27.85 13.21 41.06 46.00 [-4.94 | peak
4 |1 | 3420167 | 2188 18.21 40.09 4600 |-5.91| peak
5 4794333 | 12.81 20.91 3372 46.00 [-1228| peak
6 827.0167 | 4.33 27.31 31.64 46.00 [-14.36| peak

RESULT: PASS
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RADIATED EMISSION TEST- (30MHz-1GHz)- MIDDLE CHANNEL -VERTICAL

BE9 dBuVim
Limik: —_
Margin:
3
I
X V N R\F“
| AR ; s
27 !l L P I ke P SLA S '
1.] ! Il, |IHI ki AR | L “
J [ \l | Ullld, b
\ llvf..f - [ty
F
13
30000 127.00 22400 321.00 A18.00 RA.00 B12.00 F09.00 BOE.DO 1000000 MHz
. . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dBim dBu'im dBuvim | dB cm degres
1 102.7500 | 22.28 9.84 3212 43.50 |-11.38[ peak
21 * | 2143000 | 29.83 10.54 40.37 4350 |-3.13 | peak
J |1 | 2870500 | 27 .64 13.21 41.05 46.00 |-495( peak
4 36533333 | 1715 1876 35.91 46.00 |-10.09( peak
5 4794333 | 17.35 20.91 38.26 46.00 |-7.74| peak
(3] 7203167 | 2.9 2579 28.70 46.00 |-17.30] peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.
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RADIATED EMISSION TEST- (30MHz-1GHz)-HIGH CHANNEL-HORIZONTAL

Limut:
Margin:

—

! f 3 .
k. \ ."[ 1 | K 2 f A,
’ / Jr (ﬁnf -ll\ i IMHLI'J"‘I "-‘"HI ‘U ».IJL('I'IJ\IJ“# \Iff.kx-'m._.-nN'rllf'-"‘“’MM/ﬂwh (
f'l " LV T o
o
_thir
13

30.000 127.00 224.00 321.00 418.00 51500 &12.00 709.00 BOE.00 1000.00 MHz

No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector Aﬁ‘;;gﬁ D-L:;t::eee Comment

MHz dBu dBfm dBu'fm dBuvim | dB cm degres

1 1221500 | 27.37 6.86 34.23 43.50 |-9.27 | peak

2| * | 201.3667 | 26.15 11.86 38.01 43.50 |-5.49( peak

3 384.0500 | 18.25 16.96 3721 46.00 |-8.79( peak

4 4794333 | 1253 | 2091 33.44 46.00 [-12.56( peak

5 A76.4333 | 7.61 23.14 30.75 46.00 [-15.25( peak

&6 804.3832 | 216 27.32 29.48 46.00 [-16.52( peak

RESULT: PASS
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RADIATED EMISSION TEST- (30MHz-1GHz)-HIGH CHANNEL -VERTICAL

669  dBuVS m

Limut: —_—
Margin:

—
Pt
al

4
&

[ i 5
| | |
| AN sy
27 J|'.-'- L‘ | ‘|| ol T Ty
r WL Lo flasstes
uI Il' I 'JI L."I ilg‘u'h-'w_ll'*.' wlrjlﬁ.f.u""
| | o Fllrl | 'Iﬁ ’
f e
L g
‘r'l"_lﬂ‘u-.\' \'lﬁ
-13
30.000  127.00 22400 A21.00 418.00 515.00 G12.00 709.00 A06.00 1000.00 MHz
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
: MHz dBu/ dB8m dBulfm dBuVim | dB cm degres

1 127.0000 | 27.50 913 36.63 4350 |-6.87 | peak
21 * | 1981333 | 26.06 11.91 3797 4350 |-553| peak
3 3840500 | 1942 18.96 38.38 46.00 |-7T 62| peak
4 4794333 | 1835 20.91 39.26 46.00 |-6.74| peak
5 671.8167 8.63 24 .45 33.08 46.00 |-12.92| peak
G 8286332 655 27.3 3386 46.00 |-12.14| peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.
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RADIATED EMISSION ABOVE 1GHz

Report No.: HK1810101229E

RADIATED EMISSION ABOVE 1GHz (1-10th Harmonics)-LOW CHANNEL-HORIZONTAL

116.0 dBuV/m
Limit: —_—
Margin:
1
*
Fiil
| : 3 N
T i B (1 B e S S L P e ""'\"ﬂ"-'ﬁmw it A YT Vg g T
J6.0
1000000 150000 2000.00 2900.00 3000.00 3R00.00 400000 A500.00 000,00 GODD.O0 MHz
. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dB8im dBu\im dBuvim | dB cm degres
1| | 2402.000 | 87.33 10.32 97.65 74.00 |23.65| peak
3683.333 | 31.00 13.24 44 24 74.00 |-29.76| peak
4804.000 | 39.71 7.69 47.40 74.00 |-26.60| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1-10™ Harmonics)-LOW CHANNEL —VERTICAL

1160 dBuV S m

Limut: —_—
Margin:
1
X
76
ity i ..l\r“"-'\""'\"--w.,'-’"'ﬁ'“\r'\:u"ml i e P et e w.,,-,.'-.x-d-k--w"‘..a“"""l.w*"' rnd e e ity [T TR
360
1000.000 1500000 2000.00 2500.00 3I000.00 3R00.00 A000. 00 A500.00 HO00.mo RODD.O0 MH=z
, i Antenna| Table
No. Mk Freq. Reading| Factor |[Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dBim dBuim dBuvim | dB cm degres
1 * | 2402.000 | 86.94 10.32 a7.26 74.00 |23.26( peak
3516.667 | 31.14 12.21 43.35 74.00 |-30.65( peak
4804.000 | 39.55 7.69 47.24 7400 |-26.76| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1-10th Harmonics)-MIDDLE CHANNEL-HORIZONTAL

ok

Limut: —_—

Margin:

3
X
g .".I'L eyt
"'"'Il'“--'.mh‘-"- § __Ll__ﬂ#hwﬂ“"ﬁ‘_u\rwwﬁ\-mﬂ Iv"..d""f""’".".’\\-’.l\\.'-\nr-\rﬁ.ﬁlf.l AL P E Y LR PR TS e, e et et i
6.0
1000.000 150000 2000.00 2500.00 2000.00 3500.00 4000.00 4500.00 5000.00 RODD.0O0 MHz
. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degres Comment
MHz dBuy dB8im dBuim dBuvim | dB cm degres
1 * | 2441.000 | 89.23 10.36 99.59 74.00 |2559| peak
2 3675.000 | 2925 13.19 42 .44 7400 |-31.56| peak
4882.000 | 39.66 7.89 47.55 74.00 |-26.45| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1-10™ Harmonics) - MIDDLE CHANNEL —-VERTICAL

1160 dBuVfm

Limuit: —_—

Margin:

g

2
e A '+v-.-.-1_{"""~'T it e A g wﬂ\mﬁﬁwhu,._..n..g-v.\uq.wﬁw T

—

|, ot T "'-n,_- i

J6.0
1000.000 150000 200000 2500.00 300000 350000 4000.00 4500.00 H000.00

GODOOD MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂ:jggﬁ DLZE!:& Comment
MHz dBuy d8m dBuim dBuvim | dB cm degres
1] * | 2441.000 | 58.69 10.36 99.25 7400 |25.25( peak
3725000 | 30.78 13.50 4428 7400 |-29.72| peak
4862.000 | 39.39 7.89 47.28 74.00 |-26.72| peak

RESULT: PASS
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Report No.: HK1810101229E

RADIATED EMISSION ABOVE 1GHz (1-10™ Harmonics)-HIGH CHANNEL-HORIZONTAL
dBuV fm

3

Limut: —_—
Margin:

6.0

2

. . -
; B T e T T e
AL B it 1t Ao P e s

i P A T

1000000 1500. 00 2000.00 2500.00 3000.00 350000 4000.00 4500.00 H000.00 GODO.OD MWHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector All_]:jggf DE;?LEE Comment
MHz dBu dBim dBu\fm dBuvim | dB cm degres
1 (™ | 2480.000 | 90.93 10.41 101.34 74.00 |27.34| peak
3B83.333 | 2943 14.47 43.90 74.00 [-30.10| peak
4560.000 | 40.10 8.09 4819 74.00 [-25.81| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1-10™ Harmonics)-HIGH CHANNEL —VERTICAL

1160 dBuVfm

Limuit: —_—
Margin:
1
76
]
T o TR e e o B T T T T e e U
6.0
1000000 150000 2000.00 2%500.00 3000_00 3R00. 00 4000.00 A%500.00 HO00.00 GODD.O0 MHz
. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu/ dBim dBu\im dBu\im | 4B Cm degre=
1 | * | 2480.000 | 9047 10.41 100.88 7400 |26.88| peak
3691.6587 | 31.38 13.29 44 67 7400 |-29.33| peak
4960.000 | 39.4M1 8.09 47 .50 7400 |-26.50] peak

RESULT: PASS

Note: 6~25GHz at least have 20dB margin. No recording in the test report.
Factor=Antenna Factor+ Cable loss-Amplifier gain, Margin=Measurement-Limit.
The “Factor” value can be calculated automatically by software of measurement system.
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7. BAND EDGE EMISSION
7.1. MEASUREMENT PROCEDURE

1. Set the EUT Work on the top, the bottom operation frequency individually.
2. Set SPA Start or Stop Frequency=Operation Frequency,
For unrestricted band: RBW=100kHz, VBW=300kHz
For restricted band: RBW=1MHz, VBW=3*RBW
Center frequency =Operation frequency
3. The band edges was measured and recorded.

7.2. TEST SET-UP

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver

System Simulator



7.3. TEST RESULT

(Worst Modulation: GFSK)

116.0
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TEST PLOT OF BAND EDGE FOR LOW CHANNEL (1Mbps)-Horizontal

dBuY f'm

Limak: —_—

Margin:

e

6.0

1 2 I-"Ir
et P L AR A i A b i e VT*.-‘wx.Tv'

2200.000 222050 2241.00 2261.50 Z282.00 2302.50 232300 2343.50 236400 2405.00 MHz
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector ﬁm:gﬂf DLZE:LEE Comment
MHz dBuy dB8im dBu'im dBuvim | dB cm degres
1 2378.008 | 32.8% | 10.30 43.19 74.00 [-30.81] peak
2 2390.000 | 32.50 10.31 42.81 74.00 [-31.19] peak
3 2400.000 | 4047 | 1032 50.79 74.00 [-23.21] peak
4 | * | 2402.000 | 87.22 | 10.32 97.54 74.00 [23.54| peak
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TEST PLOT OF BAND EDGE FOR LOW CHANNEL (1Mbps)-Vertical

1160 dBuW/m
Limut: —_—
Margin:
3
76 |
1 2
B s e FRC T Y S I o P e e P e
360
2200.000 222050 2241.00 2261.50 2282.00 2302.50 2323.00 234350 ZI64.00 240500 MHz
. L Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dBim dBu'im dBuvim | dB cm degres
1 23TR 275 | 3360 1029 43 89 7400 |-30.11| peak
2 2390000 | 3311 10.31 4402 74.00 |-29.98 peak
3 2400.000 | 40.08 10.32 bh0.38 7400 |-23.62( peak
4 1% | 2402.000 | 86.59 10.32 96.91 74.00 (22.91 peak
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1160 dBuV S m

Report No.: HK1810101229E
TEST PLOT OF BAND EDGE FOR HIGH CHANNEL (1Mbps)-Horizontal

Limit: —_—
Margin:
1
e
[ |
1
76 \
/ !
w”r I
"’-'\1.._-\“./..,1'- R e L B e )
6.0 T
2478000 2480 20 2482 40 2484 B0 2486 B0 2489.00 249120 2493 40 2495 60 2500.00
. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
) MHz dBu, dB8/m dBuiiim dBuvim | dB cm degres
1| * | 2480.000 | 91.05 1041 101.46 74.00 |27.46| peak
2 2483 500 | 3219 10.41 42 60 7400 |-31.40| peak
2465150 | 33.06 1041 4347 74.00 |-30.53] peak

MHz
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TEST PLOT OF BAND EDGE FOR HIGH CHANNEL (1Mbps)-Vertical
1160 dBuV/m

Limit: —_
Margin:
1
A "'|I
|
?ﬁ J
{ |
f
J ll'n
HJAI H"H-rw"\-.'-luw 2'\.\_1‘-‘ T ) e T e e
J6.0 ‘T
2478000 Z4R0. 20 2482 40 2484 60 248680 248900 249120 249340 2495 60 2500.00 MHz
. L. Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
: MHz dBu dBm dBu\fm dBuvim | dB cm degres
1| * | 2480.000 | 90.82 10.41 101.23 74.00 |27.23| peak
2483500 | 32.76 10.41 4317 74.00 |-30.83| peak
2484 563 | 33.11 10.41 4352 74.00 |-30.48| peak

RESULT: PASS

Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.

3. Hopping off and Hopping on have been tested and only worst case recorded
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NUMBER OF HOPPING FREQUENCY

8.1. MEASUREMENT PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum analyzer.
3. Set the spectrum analyzer Start = 2.4GHz Stop = 2.4835GHz
4. Setthe Spectrum Analyzer as RBW>=1%span, VBW>=3RBW.

8.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)

RF attenuator- Spectrum Analyzer

o <
[
g [
A
1 O O
t
RF Cable

EUT

8.3. LIMITS AND MEASUREMENT RESULT

MEASUREMENT
TOTAL NO. OF LIMIT (NO. OF CH) RESULT

(NO. OF CH)
HOPPING CHANNEL
>=15 79 PASS
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TEST PLOT FOR NO. OF TOTAL CHANNELS
% Agilent R T Marker

4 Select Marker
1 2 3 4

@ dBm Atten

l

——

; A i | Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair

#VEBH Span Center

Off

More
1 of 2

Copyright 2000-20882 Agilent Technologies
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9.1. MEASUREMENT PROCEDURE
1. Place the EUT on the table and set it in transmitting mode

2. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum analyzer.

VIE OF OCCUPANCY (DWELL TIME)

3. Set Span = zero span, centered on a hoping channel

4. Set the spectrum analyzer as RBW=1MHz, VBW>=RBW, Span =0 Hz

9.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)

9.3. LIMITS AND MEASUREMENT RESULT

RF attenuator-

|

EUT

Spectrum Analyzer

F =
|5
[ f;)D

RF Cable

The Worst Case (3Mbps)

Report No.: HK1810101229E

Time of Pulse for DH5 Period Time Sweep Time Limit

Channel
(ms) (s) (ms) (ms)
Low 2.867 31.6 305.81 400
Middle 2.918 31.6 311.25 400
High 2.893 31.6 308.59 400

Low Channel Time

2.867*(1600/6)/79*31.6=305.81ms
Middle Channel Time
2.918*(1600/6)/79*31.6=311.25ms

High Channel Time

2.893*(1600/6)/79*31.6=308.59ms
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TEST PLOT OF LOW CHANNEL

a Mkrl

Bm Atte

T g

Marker a
| 2.867200000 ms
: »M IEME] dB

L

UBH 1

IMz

Tima
Tima

Report No.: HK1810101229E

Marker
RN Select Marker
1 2 3 4
Normal
Delta
i Delta Pair
{Tracking Ref)
Ref A
Span Pair
Span Center
Off
More
1 of 2

Copyright 2000-20882 Agilent Technologies

TEST PLOT OF MIDDLE CHANNEL

TR

R
arm

Log

T

d E: I.-"'I

WBH 1 M

Tima
Tima

R T

R A

Marker

¥ Select Marker

1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A
Span Pair

Span Center

Off

More
1 of 2

Copyright 2000-20882 Agilent Technologies
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TEST PLOT OF HIGH CHANNEL
5 Agilent R T

m m

HH-—-H

\
i

Tima

gL 2 3 4

AT S

| Marker

Select Marker

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1 of 2

Copyright 2000-20882 Agilent Technologies
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10. FREQUENCY SEPARATION
10.1. MEASUREMENT PROCEDURE

1. Place the EUT on the table and set it in transmitting mode

2. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum analyzer
3. Set Span = wide enough to capture the peaks of two adjacent channels Resolution (or IF) Bandwidth

(RBW) > 1% of the span Video (or Average) Bandwidth (VBW) > RBW; Sweep = auto; Detector
function = peak; Trace = max hold

10.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)

RF attenuator: Spectrum Analyzer
i 3
[
E [
"
(1 O ©
5
RF Cable
EUT
10.3. LIMITS AND MEASUREMENT RESULT
CHANNEL
LIMIT
CHANNEL SEPARATION RESULT
KHz KHz
=25 KHz or 2/3 20 dB
CHO0-CHO1 1000 >=25 ZB?/:/ f320d Pass
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TEST PLOT FOR FREQUENCY SEPARATION (3Mbps)

% Agilent R T | PeakSearch

Next Peak
Hext Pk Right
Next Pk Left
Min $earch
Pk-Pk Search

Mkr > CF

More
1 of 2

Copyright 2000-20882 Agilent Technologies
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11. TINE CONDUCTED EMISSION TEST
11.1. LIMITS OF LINE CONDUCTED EMISSION TEST
Maximum RF Line Voltage

Frequency
Q.P.(dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Note:
1. The lower limit shall apply at the transition frequency.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

11.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

Shielding Room
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[N T —————————
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11.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.

S

©

The equipment was set up as per the test configuration to simulate typical actual usage per the user’'s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.10, RSS-GEN (see Test Facility for the dimensions of the
ground plane used). When the EUT is a floor-standing equipment, it is placed on the ground plane
which has a 3-12 mm non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.10, RSS-GEN.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10, RSS-GEN.

All support equipments received AC120V/60Hz power from a LISN, if any.

The EUT received DC charging voltage by adapter which received 120V/60Hzpower by a LISN.

The test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) were scanned during the preliminary test.

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.

11.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.

EUT and support equipment was set up on the test bench as per step 2 of the preliminary test.

2. A scan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.

Emission frequency and amplitude were recorded into a computer in which correction factors were
used to calculate the emission level and compare reading to the applicable limit. If EUT emission level
was less —2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and
Average detector.

The test data of the worst case condition(s) was reported on the Summary Data page.
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11.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST
By adapter (worst case)

FOR BR/EDR

Line Conducted Emission Test Line 1-L

FCC PART 15 B CLASS B(M|

130
110

=

LevveidBin]
=

50 r "

Al R H‘. —
VL e
30t

|

A D LA
|

LTS i o0 e

FrequencyfHz]
— R LIME — A L — R — A
a QP Detecter & &Y Daleclar

1 018924 10.04 4005 G383 22.23 24.35 ] 25.58
2 0.2888 10.03 3033 6062 21.29 3314 .62 17.43
3 0.3650 10.04 26.00 5861 31.82 20.00 4861 i
4 0.7282 10.06 aras 56,00 18.87 2425 46.00 21.75
] 1.9478 10.14 36.32 56,00 20.68 26.06 46.00 1924
G 23.8883 10.26 2871 60.00 0.29 2277 50.00 2723
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Line Conducted Emission Test Line 2-N
CC PART 15 B CLASS BIL)

110

Levyedfd B

fax W ol T

Frequancy{Hz]
— 3P Limk =AW LIt —PE — Ay
a P Detecter @ AV Deleclar

1 0.2004 10.03 4570 G350 17.80 20.28 feRa 4.1
2 0.2851 10.04 42.83 G067 17.24 36.83 B0.ET 13.84
3 0.38ED 10.04 20.30 57,80 23.80 21.08 47.80 2984
4 1.0182 10.07 . 55,00 18.79 21.76 48.00 2424
& 28545 10.21 40.01 55,00 15.09 31.a7 48.00 14.03
[i] 255410 10.25 41.64 60,00 18.28 3072 50.00 19.23
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TENNA REQUIREMENT

Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device.

Refer to statement below for compliance.

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

ANTENNA
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13. PHOTOGRAPH OF TEST
FCC LINE CONDUCTED EMISSION TEST SETUP
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TOTAL VIEW OF EUT

TOP VIEW OF EUT
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BOTTOM VIEW OF EUT
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RIGHT VIEW OF EUT
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VIEW OF EUT (PORT)-2

VIEW OF EUT (PORT)-3
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OPEN VIEW OF EUT

VIEW OF BATTERY
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INTERNAL VIEW OF EUT-1

INTERNAL VIEW OF EUT-2
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INTERNAL VIEW OF EUT-3
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INTERNAL VIEW OF EUT-5
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INTERNAL VIEW OF EUT-7
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INTERNAL VIEW OF EUT-9
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INTERNAL VIEW OF EUT-11
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Series Model
SP10HPV2BLK
TOTAL VIEW OF EUT

TOP VIEW OF EUT
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BOTTOM VIEW OF EUT
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BACK VIEW OF EUT
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RIGHT VIEW OF EUT
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VIEW OF EUT (PORT)-2
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SP10HPV2GLD
TOTAL VIEW OF EUT

TOP VIEW OF EUT
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BOTTOM VIEW OF EUT
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BACK VIEW OF EUT
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RIGHT VIEW OF EUT
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VIEW OF EUT (PORT)-2
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