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Summary of Test Data

Test Requirement (‘:Z(F:)tl:;?\b:ll:[;:;e) Result
20dB Bandwidth Test 15.247(a)(1) Pass
Carrier Frequency Separation Test 15.247(a)(1) Pass
Number of Hopping Frequencies Test 15.247(a)(1) Pass
Time of Occupancy (Dwell Time) Test 15.247(a)(1)(iii) Pass
Maximum Output Power Test 15.247(b) Pass
RF Antenna Conducted Spurious Test 15.247(d) Pass
Radiated Spurious Emission Test 15.205, 15.209 Pass
Emission on the Band Edge Test 15.247(d) Pass
AC Power Line Conducted Emission Test 15.207 Pass
Antenna Requirement 15.203 Pass

Note: Please note that the test results with statement of conformity, the decision rules which
are based on: Safety Testing: the specification, standard or IEC Guide 115.
Other Testing: the specification, standard and not taking into account the measurement

uncertainty.
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Product: Wireless Keyboard

Model No.: DKRO10

S/N Number: GPKBD1101E921000014201
SW Version: VO5_Ex33EE

Test Software Version: 1.9.5.2

Power Setting: 0dBm

Operating Frequency: 2402 MHz ~ 2480 MHz
Channel Number: 79 channels

Frequency of Each Channel:

2402+1 k, k=0~ 78

Access scheme:

GFSK, m/ADQPSK, 8DPSK

Rated Power:

3.8Vdc from Battery or 5Vdc from USB

Power Cord: N/A
Sample receiving date: Jul. 09, 2020
Sample condition: Workable

Test Date(s):

Jul. 14, 2020 ~ Jul. 17, 2020

1.2 Antenna description

Antenna Gain : 2.78 dBi
Antenna Type : PCB antenna
Connector Type : Fixed

1.3 Operation mode

The EUT was supplied with DC 5 V from USB port (Test voltage: 120Vac, 60Hz).

Connected to Notebook via USB To UART Cable, executing “BlueTool 1.9.5.2” and select
different frequency and modulation.
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1.4 Peripherals equipment
Peripherals Brand Model No. Serial No. Data cable
Notebook PC HP HP ProBook | 5 ng02159H| USB To UART 1.5 meter x 1

440 G3
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2. 20dB Bandwidth Test
2.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The 20dB bandwidth per FCC §15.247(a)(1) was measured using a 50 ohm spectrum analyzer

with the resolutions bandwidth set> 1% of 20dB Bandwidth, the video bandwidth = RBW,

and the SPAN may equal to approximately 2 to 3 times the 20dB bandwidth. The test was
performed at 3 channels (lowest, middle and highest channel). The maximum 20dB
modulation bandwidth is in the following Table.

2.2 Operating Environment Condition

Temperature ('C) : 24

Relative Humidity (%) : 55

2.3 Test Results

Mode Channel Frt(el?ﬂu:zl;cv ZOdB(I;:::;mdth
0 2402 1.099
DH5 39 2441 1.095
/8 2480 1.091
0 2402 1.099
2DH5 39 2441 1.094
78 2480 1.097
0 2402 1.100
3DH5 39 2441 1.094
8 2480 1.043
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20dB Occupied Bandwidth @ DH5 Ch 0

Spoctrum Analyzer - Oc

RL RF E | 01:37:43 PM Jul 15, 2020
Freq: 2.402000000 GH Radio Std: N
g s e O (NN el | [ Free Run szg\mu: 100100 e o
HFGain:Low #Arten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
Log
Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 3.69 dBm
965.43 kHz
Transmit Freq Error 822 Hz OBW Power 99.00 %
x dB Bandwidth 1.099 MHz x dB -20.00 dB
hisG sTATUS

20dB Occupied Bandwidth @ DH5 Ch 39

pectrum Analyzer

RL RF 5i 01:38:42 PM Jul 15, 2020
[ : 2.441000000 GH: Radio Std: N
enter Freq 2.441000000 GHz | Ts:’:m;ﬁm A\rzg\HuIH’WOMDﬂ adie lone
HFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
Log
Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 4.06 dBm
961.32 kHz
Transmit Freq Error 2.502 kHz OBW Power 99.00 %
x dB Bandwidth 1.095 MHz x dB -20.00 dB
hisG sTATUS

20dB Occupied Bandwidth @ DH5 Ch 78

RL RF 1 01:38:25 PM Jul 15, 2020
Frag: 2.480000000 GH Radio Std: N
g on R (NN el | Trig: Free Run Afg\muammm e o
HFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
Log
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 3.83 dBm
946.93 kHz
Transmit Freq Error 8.185 kHz OBW Power 99.00 %
x dB Bandwidth 1.091 MHz x dB -20.00 dB
hisG sTATUS
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20dB Occupied Bandwidth @ 2DH5 Ch 0

Spoctrum Analyzer - Oc

RL RF 5i 1 01:38-59 PM Jul 15, 2020
Frag: 2.402000000 GH Radio Std: N
g s e O (NN el | . Trig: Free Run Afg\muammm e o
MFGainLow #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
Log
Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 4.00 dBm
962.97 kHz
Transmit Freq Error -1.873 kHz OBW Power 99.00 %
x dB Bandwidth 1.099 MHz x dB -20.00 dB
hisG sTATUS

20dB Occupied Bandwidth @ 2DH5 Ch 39

pectrum Analyzer

RL RF 5i 01:40:37 PM Jul 15, 2020
[ : 2.441000000 GH: Radio Std: N
enter Freq 2.441000000 GHz | Ts:’:m;ﬁm A\rzg\HuIH’WOMDﬂ adie lone
HFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
Log
Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 4.09 dBm
947.72 kHz
Transmit Freq Error 3.695 kHz OBW Power 99.00 %
x dB Bandwidth 1.094 MHz x dB -20.00 dB
hisG sTATUS

20dB Occupied Bandwidth @ 2DH5 Ch 78

RL RF 1 01:41:20 PM Jul 15, 2020
Freq: 2450000000 GH Radio Std: N
g on R (NN el | Trig: Free Run A\rzg\HuI!’WGMDﬂ e o
HFGain:Low #Arten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
Log
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 3.81 dBm
962.53 kHz
Transmit Freq Error 7.345 kHz OBW Power 99.00 %
x dB Bandwidth 1.097 MHz x dB -20.00 dB
hisG sTATUS
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20dB Occupied Bandwidth @ 3DH5 Ch 0

Spoctrum Analyzer - Oc

RL RF 5i 1 01:42:00 PM Jul 15, 2020
Freq: 2.402000000 GH Radio Std: N
g s e O (NN el | C Trig: Free Run A\rzg\HuI!’WGMDﬂ e o
HFGain:Low #Arten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
Log
Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 4.01 dBm
963.33 kHz
Transmit Freq Error =1.321 kHz OBW Power 99.00 %
x dB Bandwidth 1.100 MHz x dB -20.00 dB
hisG sTATUS

20dB Occupied Bandwidth @ 3DH5 Ch 39

pectrum Analyzer

RL RF 5i 01:42:38 PM Jul 15, 2020
[ : 2.441000000 GH: Radio Std: N
enter Freq 2.441000000 GHz | Ts:’:m;ﬁm A\rzg\HuIH’WOMDﬂ adie lone
MFGainLow #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
Log
Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 4.11 dBm
963.20 kHz
Transmit Freq Error 2.199 kHz OBW Power 99.00 %
x dB Bandwidth 1.094 MHz x dB -20.00 dB
hisG sTATUS

20dB Occupied Bandwidth @ 3DH5 Ch 78

RL RF 1 01:43:06 PM Jul 15, 2020
Freq: 2450000000 GH Radio Std: N
g on R (NN el | Trig: Free Run A\rzg\HuI!’WGMDﬂ e o
HFGain:Low #Arten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
Log
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 3.78 dBm
943.22 kHz
Transmit Freq Error 8.408 kHz OBW Power 99.00 %
x dB Bandwidth 1.043 MHz x dB -20.00 dB
hisG sTATUS
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3. Carrier Frequency Separation Test

3.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.
The carrier frequency separation per FCC §15.247(a)(1) was measured using a 50 ohm

spectrum analyzer with the resolutions bandwidth set at = 1% of the span, the video

bandwidth = RBW, and the SPAN was wide enough to capture the peaks of two adjacent
channels. The carrier frequency separation result is in the following Table.

3.2 Operating Environment Condition

Temperature ('C) : 24

Relative Humidity (%) : 55

3.3 Test Results

T Adjacent c|.1annel Limit

Mode Channel (MHz) separation (MHz)
(MHz)

0 2402 0.998 0.733

DH5 39 2441 0.939 0.730

78 2480 0.993 0.727

0 2402 1.006 0.733

2DH5 39 2441 0.957 0.729

78 2480 1.007 0.731

0 2402 0.999 0.733

3DH5 39 2441 0.953 0.729

78 2480 0.986 0.695
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Frequency Separation @ DH5 Ch 0

Agilent Spectrum Analyz
SENEE INT) ALiGh

Avg Type: Log-Pur
PHG: Vilde oo Trig: Free Run AvglHold:> 100100
IFGainiLow #Atten: 30 dB

0.725 dB

Ref Offset 21 dB.
‘\L%E:Bmw Ref 20.00 dBm

| Loty | Wy | :
J.tw.aw..w.w.,w.ww«ww»m" Wnoomi o A A B i

Center 2.402500 GHz Span 10.00 MHz
Sweep 5.33 ms (10001 pts)

#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Frequency Separation @ DH5 Ch 39

g Type: Log-Pur
AvglHold:> 100100

T
PHO: Wide
IFGain:Low #Arten: 30 dB

AMkKr2 939 kHz

Ref Offset 21 dB. 0.083 dB

10 deidiv - Ref 20.00 dBm
Log

] N A | b |
R NP FR e e e YT A T e ORI

Center 2.441500 GHz Span 10.00 MHz
#Res BW 100 kHz Sweep 5.33 ms (10001 pts)

wsc | LFile <Data png> saved

#VBW 300 kHz

STATUS

Frequency Separation @ DH5 Ch 78

Agilent Spectrum Analyz
RL RF SE! ALIGN
Avg Type: Log-P1
Bk A BN NSU L 1. frosrin AvalHalda 100100
IFGain:Low #Atten: 30 dB
AMKr2 993 kHz
Ref Offset 21 dB
{0 geici_Ref 20.00 dBm 0.057 dB
ot 0
II 3
| H
- | L ("'ﬂ; \“"“\ 1 | .
Ty e R B Wil
Center 2.479500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (10001 pts)
wsc | LFile <Data png> saved STATUS
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Frequency Separation @ 2DH5 Ch 0

Agilent Spectrum Analyz
S D] ey
Avg Type: Log-Pwr
de o Trig:FresRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Ref Offset 21 dB
{0 geici_Ref 20.00 dBm 0.002 dB
M ¥
ﬂ‘ "‘.
."’-s‘.. l"“\
; r 4 v I hidelk 0 i
SYTYPTRTY [ e EER s A N IPSEATEY T Ewp SO STE WP TP = R T
Center 2.402500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (10001 pts)
wsc | LFile <Data png> saved STATUS

Frequency Separation @ 2DH5 Ch 39

g Type: Log-Pur
PhgWitde o T Avg|Hold> 100100
IFGain:Low #Atten: 30 dB
AMKr2 957 kHz
Ref Offset 21 dB
{0 geici_Ref 20.00 dBm 0.094 dB
al
5 L4
l‘( y
/
1 X
r'. A
1 ‘.‘I

) | e L wi | : ) \ .

i ol A it TS AT 0 YR RAAE R YR
Center 2.441500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (10001 pts)
wsc | LFile <Data png> saved STATUS

Frequency Separation @ 2DH5 Ch 78

SE)

PHO: Wide

Avg Type: Log-Pur
AvglHold:> 100100

Trig: Free Run

IFGain:Low #Atten: 30 dB
AMKr2 1.007 MHz
Ref Offset 21 dB
{0 geici_Ref 20.00 dBm -0.008 dB
Nl
R
\
’ M
£ 1
:
:j 1
4 _ | f"\l’ "u“‘" 1 N 3
SRR e ATy L7 e LT Y v I T o
Center 2.479500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep $.33 ms (10001 pts)
s m—
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Frequency Separation @ 3DH5 Ch 0

Agilent Spectrum Analyz
SENEE INT) ALiGh

Avg Type: Log-Pwr

PHO:Wide oo Trig:FreeRun Avg|Held> 100100
IFGain:Low #Atten: 30 dB
Ref Offset 21 dB
lcogamw Ref 20.00 dBm 0.0%6 dB
RO
| - s by I\"."m | |
N AR o A7 CLRTANE VR SRR 17 IS e eree

Center 2.402500 GHz Span 10.00 MHz
#Res BW 100 kHz Sweep 5.33 ms (10001 pts)

wsc | LFile <Data png> saved

#VBW 300 kHz

STATUS

Frequency Separation @ 3DH5 Ch 39

g Type: Log-Pur
AvglHold:> 100100

T
PHO: Wide
IFGain:Low #Arten: 30 dB

AMkr2 953 kHz

Ref Offset 21 dB. 0.079 dB

10 deidiv - Ref 20.00 dBm
Log

| o |
TR SR e R T R T ARy T  TRRTI

Center 2.441500 GHz Span 10.00 MHz
#Res BW 100 kHz Sweep 5.33 ms (10001 pts)

wsc | LFile <Data png> saved

#VBW 300 kHz

STATUS

Frequency Separation @ 3DH5 Ch 78

Agilent Spectrum Analyz

SE)

RL RF
Avg Type: Log-P
g T | R e PHO: Wide o  Trig: FreeRun Av',ﬁrim;1;51u‘5"

IFGain:Low #Atten: 30 dB

AMkr2 986 kHz
Ref Offset 21 dB
lcogamw Ref 20.00 dBm 0.028 dB
o e
£
1"‘ ..“
{ 1

| 'y W | [,
T R R e P AR AT A R A o

Center 2.479500 GHz Span 10.00 MHz
#Res BW 100 kHz Sweep 5.33 ms (10001 pts)

wsc | LFile <Data png> saved

#VBW 300 kHz

STATUS
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4. Number of Hopping Frequencies Test

4.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.
The number of hopping frequencies per FCC §15.247(a)(1) was measured using a 50 ohm

spectrum analyzer with the resolutions bandwidth set at = 1% of the span, the video

bandwidth = RBW, and the SPAN was the frequency band of operation. The carrier
frequency separation result is in the following Table.

4.2 Operating Environment Condition

Temperature ('C) : 24
Relative Humidity (%) : 55

4.3 Test Results

Frequency Range (MHz) Hopping Channels

2402~2480 79
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79 Channel @ DH5 Hopping Mode

Agilent Spectrum Analyzer - Occupied BW

RL RF S0 OC SENSEINT ALIGHAUTO 01:45:52 PM 1l 15, 2020
Eenter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
o Trig:Free Run Avg|Hold:> 1001100
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
Log

100

0.00

-10.0

200 ARd [

-30.0

-40.0

-a0.0

-60.0 b

=700

Center 2.441 GHz Span 100 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 10 ms
Occupied Bandwidth Total Power 18.1 dBm
78.097 MHz
Transmit Freq Error 26.008 kHz OBW Power 99.00 %

x dB Bandwidth 79.09 MHz x dB -20.00 dB

STATUS
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5. Time of Occupancy (Dwell Time)

5.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.
The time of occupancy (dwell time) per FCC §15.247(a)(1) was measured using a 50 ohm

spectrum analyzer with the resolutions bandwidth set at 1MHz, the video bandwidth =

RBW, and the zero span function of spectrum analyzer was enable. The EUT has its hopping
function enable.

5.2 Operating Environment Condition

Temperature (°C) : 24

Relative Humidity (%) : 55

5.3 Test Results

The total sweep time is 0.4x79 Channels =31.6 seconds

Due to the number of hops in the 31.6s sweep, we determined to reduce the sweep time to
5s, count the number of hops and multiply by 6.32. The total number of hops will be
multiplied by the measured time of one pulse.

Pulse . .
Mode Packet duration Measure time | Dwell time Limit (s) | Test Results
type (ms) (s) (s)
DH1 0.436 31.6 0.140 0.4 Pass
GFSK DH3 1.692 31.6 0.271 0.4 Pass
DH5 2.938 31.6 0.313 0.4 Pass
2DH1 0.448 31.6 0.143 0.4 Pass
1t/4-DQPSK 2DH3 1.694 31.6 0.271 0.4 Pass
2DH5 2.942 31.6 0.314 0.4 Pass
3DH1 0.448 31.6 0.143 0.4 Pass
8-DPSK 3DH3 1.694 31.6 0.271 0.4 Pass
3DH5 2.942 31.6 0.314 0.4 Pass
Note: (1) Dwell time = 1600 + ( 79 x N ) x Pulse duration x Measure time
(2) DH1, N=2
DH3, N=4

DHS5, N=6
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Dwell Time @ DH1 Ch 39

Spectrum Analyz:
FF E

2.441000000 GHz Avg Type: Log-Pur

PO Fast - Trig: Video
IFGainiLow #Atten: 10 dB

AMkr2 436.0 s
lcogamw Ref 20.00 dBm 27.45dB

Ref Offset 21 dB.

Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS

Dwell Time @ DH3 Ch 39

pectrum Analyz

L FE 01:51:27 PM Jul 15, 2020
arker 2 A 1.69187 ms i Avg Type: Log-Pwr TRA
PO Fast - Trig: Video T
IFGain:Low #Arten: 10 dB cerlP
AMKr2 1.692 ms
Ref Offset 21 dB.
lcogamw Ref 20.00 dBm 11.94 dB
O
;
Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 2.533 ms (1001 pts)
sa sTaTUS

Dwell Time @ DH5 Ch 39

[
arker 2 A 2.93813 ms Avg Type: Log-Pwr
PNO: Fast =+
IFGain:Low
AMKr2 2.938 ms
Ref Offset 21 dB
lcogamw Ref 20.00 dBm 8.63 dB
%

Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 3.533 ms (1001 pts)
hisc sTaTUS
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Dwell Time @ 2DH1 Ch 39

Spectrum Analyz:

Avg Type: Log-Pwr

PO Fast - Trig: Video
IFGainiLow #Atten: 10 dB

AMkr2 448.0 s
lcogamw Ref 20.00 dBm 13.71 dB

Ref Offset 21 dB.

Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS

Dwell Time @ 2DH3 Ch 39

pectrum Analyz

L FE 01:52:04 PM Jul 15, 2020
arker 2 A 1.69440 ms Avg Type: Log-Pwr TRA
PO Fast - Trig: Video T
IFGain:Low #Arten: 10 dB cerlP
AMKr2 1.694 ms
Ref Offset 21 dB.
lcogamw Ref 20.00 dBm 16.66 dB
¢
1
Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 2.533 ms (1001 pts)
sa sTaTUS

Dwell Time @ 2DH5 Ch 39

[
arker 2 A 2.94167 ms Avg Type: Log-Pwr
PNO: Fast =+ g:
IFGain:Low #Arten: 10 dB
AMKr2 2.942 ms
Ref Offset 21 dB

lcogamw Ref 20.00 dBm 14.81 dB
Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 3.533 ms (1001 pts)
hisc sTaTUS
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Dwell Time @ 3DH1 Ch 39

Spectrum Analyz:

Avg Type: Log-Pwr

PNO: Fast ~»—  T7ig: Video

IFGain:Low #Arten: 10 dB

AMkr2 448.0 s
Ref Offset 21 dB

lcogamw Ref 20.00 dBm 13.32 dB
Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
hisc sTaTUS

Dwell Time @ 3DH3 Ch 39

pectrum Analyz

L FE 01:52:44 PM Jul 15, 2020
arker 2 A 1.69440 ms Avg Type: Log-Pwr TRA
PO Fast - Trig: Video T
IFGain:Low #Arten: 10 dB cerlP
AMKr2 1.694 ms
Ref Offset 21 dB.
lcogamw Ref 20.00 dBm 13.52 dB
¢
)
Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 2.533 ms (1001 pts)
sa sTaTUS

Dwell Time @ 3DH5 Ch 39

[
arker 2 A 2.94167 ms Avg Type: Log-Pwr
PNO: Fast =+ g:
IFGain:Low #Arten: 10 dB
AMKr2 2.942 ms
Ref Offset 21 dB
lcogamw Ref 20.00 dBm -1.80 dB
v ¢

Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 3.533 ms (1001 pts)
hisc sTaTUS
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6. Maximum Output Power Test

6.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The power output per FCC §15.247(b) was measured on the EUT using a 50 ohm SMA cable
connected to peak power meter via power sensor. Power was read directly and cable loss
correction (2 dB) was added to the reading to obtain power at the EUT antenna terminals.
The test was performed at 3 channels (lowest, middle and highest channel).

6.2 Operating Environment Condition

Temperature (°C) : 24
Relative Humidity (%) : 55
6.3 Test Results
Maximun Maximun
Frequency power power Limit Margin
Mode | Channel | = ;) (PK) (PK) | (dBm) | (dB)
(dBm) (mW)
0 2402 -3.53 0.444 30 -33.53
DH5 39 2441 -3.49 0.448 30 -33.49
78 2480 -3.30 0.468 30 -33.30
0 2402 -3.51 0.446 30 -33.51
2DH5 39 2441 -3.50 0.447 30 -33.50
78 2480 -3.28 0.470 30 -33.28
0 2402 -3.52 0.445 30 -33.52
3DH5 39 2441 -3.49 0.448 30 -33.49
78 2480 -3.31 0.467 30 -33.31
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7. RF Antenna Conducted Spurious Test

7.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The measurements were performed from 30MHz to 25GHz RF antenna conducted per FCC
15.247 (c) was measured from the EUT antenna port using a 50ohm spectrum analyzer with
the resolution bandwidth set at 100 kHz, and the video bandwidth set at 100 kHz.

Harmonics and spurious noise must be at least 20dB down from the highest emission level
within the authorized band as measured with a 100 kHz RBW.

7.2 Operating Environment Condition

Temperature (°C) : 24

Relative Humidity (%) : 55
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Conducted Spurious @ DH5 Ch 0

05:35,33 P4 1 15, 2020

n EmET SENEE,INT
iﬁ iﬁiﬁiﬁiﬁ E'H #Avg Ty RMS
L z ..uu,w‘“. s Trig:Free Run Av:ﬂw‘:fww
IFGain:Lowr #Atten: 6 dB
Mkr1 2.402 176 660 GHz
Ref Offset 21 dB
10 dB/dly  Ref 16.00 dBm -3.635 dBm
Log
f
Center 2.4020000 GHz Span 792.6 kHz
#VBW 300 kHz Sweep 2.67 ms (40001 pts)

#Res BW 100 kHz

=

sTaTUS

Conducted Spurious @ DH5 Ch 0

RL [ 50 SENEEINT

enter Fre
= O-Fost s Trig:Free Run

(3:36:22 P4 2 15, 2020

#Avg Type: RMS
AvglHold: 10110

IEguin:Lnn #Atten: 6 dB
Ref Offset21 08 Wkr1 2,402 2 GHz
10dEidi__Ref 16.00 dBm -3.272 dBm)
og
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 2.39 s (40001 pts]
I TS IS N
S N 1 24022 GHz 3272 dBm
2 N T 46036 GHz (0) 48.020 dBm
3
4
5
6
T
8
9
10
1
12
usa e
Conducted Spurious @ DH5 Ch 39
L T SEE T ALIGN AT 230,00 P14 34 35, 2020
iﬁ iﬁiﬁiﬁiﬁ E'H #Avg Ty RMS
Ll z ..uu,w‘“. s Trig:Free Run Av:ﬂw‘:fww
IFGain:Lowr #Atten: 6 dB
Mkr1 2.440 996 282 GHz
Ref Offset 21 dB
10 derdy  Ref 16.00 dBm -3.631 dBm
Log
Center 2.4410000 GHz Span 791.1 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s -
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Conducted Spurious @ DH5 Ch 39

#Avg Type: RMS
AvglHold: 10/10

N
IFGai:L
Mkr1 2.440 9 GHz|
Ref Offset 21 dB
jocBidy _Ref 16.00 dBm -3.617 dBm
og

s
i

‘Start 30 MHz Stop 25.00 GHz
#VBW 300 kHz Sweep 2.39 s (40001 pts]

es BW 100 kHz

440 9 GHz 7 dBm
GHz (&) -47.397 dBm

STATUS

Conducted Spurious @ DH5 Ch 78

Mkr1 2.480 048 241 GHz
-3.868 dBm

Ref Offset 21 dB.
‘\L%E:Bmw Ref 16.00 dBm

Center 2.4800000 GHz Span 791.8 kHz
Sweep 2.67 ms (40001 pts)

#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Conducted Spurious @ DH5 Ch 78

#Avg Type: RMS
AvglHold: 1010

Mkr1 2.480 2 GHz|
Ref Offset 21 dB
10 dB/div_ Ref 16.00 dBm -3.790 dBm
Log
¥

art 30 MHz Stop 25.00 GHz
#VBW 300 kHz Sweep 2.39 s (40001 pts]

es BW 100 kHz

STATUS
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Conducted Spurious @ 2DH5 Ch 0

Spectrum Analyz:

L RF 5i

enter Freq 2.402000000 GHz |
PHO: Wid Trig:

IFGain:Low #Arten:6 dB

AV, & RMS
AvglHold: 10/10

Mkr1 2.402 000 795 GHz

Ref Offset 21 dB. =3.600 dBm

10 deidiv - Ref 16.00 dBm
Log

Center 2.4020000 GHz Span 795.4 kHz
Sweep 2.67 ms (40001 pts)

#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Conducted Spurious @ 2DH5 Ch 0

pectrum Analyz
03:44:33 PM Jul 15, 2020
TRA

SEN
#Avg Type: RMS

o v Trig:FreeRun AvglHeld: 10/10
IFGain:Low #Atten: 6 di )
Mkr1 2.402 2 GHz|
Ref Offset 21 dB ‘<
10 dB/div_ Ref 16.00 dBm -3.265 dBm
Log
&
/

Stop 25.00 GHz

‘Start 30 MHz
es BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]

GHz

f .402 2 GH: -3.265 dBm
f o 48043 GHz (&) 48515 dBm

STATUS

Conducted Spurious @ 2DH5 Ch 39

Mkr1 2.441 012 468 GHz
-3.626 dBm

Ref Offset 21 dB.
‘\L%E:Bmw Ref 16.00 dBm

Center 2.4410000 GHz Span 786.6 kHz
Sweep 2.67 ms (40001 pts)

#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS
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Conducted Spurious @ 2DH5 Ch 39

AV, & RMS
AvglHold: 10/10

PNO: Trig:
IFGain:Low :
Mkr1 2.440 9 GHZ
Ref Offset 21 dB
10 dB/div_ Ref 16.00 dBm -3.061 dBm
Log
/
&
Start 30 MHz Stop 25.00 GHz

es BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
; T R A o 0

2

3

4

5

6

7

8

9

10

1"

12
hisG sTaTUS

Conducted Spurious @ 2DH5 Ch 78

pectrum Analyz
L RF 5i 03:46:54 PM Jul
RMS TR
enter Freq 2.480000000 GHz | s Trig:FreeRun Avs\HuY:: 10610 ™
IFGain:Low #Atten: 6 dB oerl?
Mkr1 2.479 973 055 GHz
Ref Offset 21 dB
{0 geici_Ref 16.00 dBm -3.854 dBm
|
! | |
Center 2.4800000 GHz Span 781.0 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
sa p—

Conducted Spurious @ 2DH5 Ch 78

NO:
IFGain:Low
Mkr1 2.480 2 GHz
Ref Offset 21 dB
10 dB/div_ Ref 16.00 dBm -3.928 dBm
Log
&
Start 30 MHz Stop 25.00 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]

STATUS
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Conducted Spurious @ 3DH5 Ch 0

Spectrum Analyz:

L RF E
A : RMS
enter Freq 2402000000 GAz | Trig: AvalHod: 10110
IFGain:Low #Atten: 6 dB
Mkr1 2.402 001 795 GHz
Ref Offset 21 dB
lcogamw Ref 16.00 dBm =3.599 dBm

Center 2.4020000 GHz Span 780.3 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MSG STATUS

Conducted Spurious @ 3DH5 Ch 0

pectrum Analyz
| sen 03:43:37 PM Jul 15, 2020
TRA

#Avg Type: RMS
o . Trig:FreRun Avg[Hold: 10110 ™
IFGain:Low #Atten: 6 dB oeTlP
Mkr1 2.402 2 GHZ]
Ref Offset 21 dB
10 aBidy Ref 16.00 dBm -3.289 dBm)
Log
£
Start 30 MHz Stop 25.00 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts

MSG STATUS

Conducted Spurious @ 3DH5 Ch 39

Mkr1 2.441 171 207 GHz
Ref Offset 21 dB
{0 geici_Ref 16.00 dBm -3.639 dBm
A il
Center 2.4410000 GHz Span 788.5 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
hsc stanus
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Conducted Spurious @ 3DH5 Ch 39

AV, & RMS
AvglHold: 10/10

PNO: Trig:
IFGain:Low :
Mkr1 2.440 9 GHz|
Ref Offset 21 dB
jocBidy _Ref 16.00 dBm -4.002 dBm
og
G
Start 30 MHz Stop 25.00 GHz

es BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
‘ S S A— o m

2
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4
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Conducted Spurious @ 3DH5 Ch 78

pectrum Analyz
L RF 5i 03:57:34 PM Jul.
RMS A
enter Freq 2.480000000 GHz | s Trig:FreeRun Avs\HuY:: 10610 ™
IFGain:Low #Atten: 6 dB oerl?
Mkr1 2.479 970 937 GHz
Ref Offset 21 dB
{0 geici_Ref 16.00 dBm -3.881 dBm
|
Center 2.4800000 GHz Span 791.9 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
sa p—

Conducted Spurious @ 3DH5 Ch 78

NO:
IFGain:Low
Mkr1 2.480 2 GHz
Ref Offset 21 dB
10 dB/div_ Ref 16.00 dBm -3.497 dBm
Log
&
Start 30 MHz Stop 25.00 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]

STATUS
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Authorized Bandedge @ DH5 Ch 0

SENEINT] ALIGHAUTO | 0R:39:12 AM . o
' Avg Type: Log-Pur AT ¥ Axis Unit
Trig: Free Run Avg|Hold:> 1001100 TYeE[M
\FGain:Low  #Aten: 20 dB cerl?
) - dBm|
Ref Offsst 21 dB AMKr3 2.76 MHZ]
10 dB/div_ Ref 10.00 dBm 45.186 dB|
Log ’
dBmV|
| I
dBmA]
h
A
wil
Center 2.40000 GHz Span 100.0 MH:
[#Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 pts) Vv
I
N [ 2.40202 GHz 3.136 dBm
F 2399 26 GHz 48322 dBm
a2 T 276 MHz (8)  45.186 dB A
More
10f2
sa sTaTUS

Authorized Bandedge @ DH5 Ch 78

Agilent Spoctrum Analyzer

Ref Offset 21 dB
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e
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A
More|
10f2
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Authorized Bandedge @ 2DH5 Ch 0
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Ref Offset 21 dB AMkr3 13.44 MHZ|
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v
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wif
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N f 2.401 87 GHz -3.158 dBm
F f 2.388 43 GHz -49.035 dBm
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Authorized Bandedge @ 2DH5 Ch 78

S P "
' ) Aug Type: Log-Puir e[ ¥ Axis Unit
Trig: Free Run AvglHold> 100100 TYeE [
IFGain:Low #Atten: 20 dB erlP
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10 ¢Bidly__Ref 10.00 dBm 45.007 dB|
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dBmA
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Jiv-3 f o -27.04 MHz (&) 45.007 dB Al
More|
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p——

Authorized Bandedge @ 3DH5 Ch 0

Agilent Spectrum Analyzer
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Trig: Free Run AvglHold: 1001100
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Authorized Bandedge @ 3DH5 Ch 78
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8. Emissions in Restricted Frequency Bands (Radiated emission measurements)

8.1 Instrument Setting

Receiver Function

Setting (Below 1GHz)

Setting (Above 1GHz)

Detector QP Peak and Average
9-150 kHz ; 200-300 Hz
RBW 0.15-30 MHz; 9-10 kHz 1MHz
30-1000 MHz; 100-120 kHz
VBW =3 x RBW 3MHz
Sweep Auto couple Auto couple

Start Frequency 9 kHz 1GHz

Stop Frequency 1 GHz Tenth harmonic
Attenuation Auto Auto

8.2 Test Procedure

Step 1 Configure the EUT according to ANSI C63.10:2013. The EUT was placed on the top of the

turntable 0.8 meter (below 1GHz) and 1.5 meter (above 1GHz) above ground. The center
of the receiving antenna mounted on the top of a height-variable antenna tower was
placed 3 meters far away from the turntable.

Step 2 Power on the EUT and all the companion devices. The turntable was rotated by 360

degree to find the position of the maximum emission level.

Step 3 | The height of the receiving antenna was varied between one meter and four meters

above ground to find the maximum emission field strength of the both horizontal and
vertical polarization.

Step 4 If find the frequencies above the limit or below within 3dB, the antenna tower was scan

(from 1m to 4m) and then the turntable was rotated to find the maximum reading.

Step 5 Set the test-receiver system to peak or CISPR quasi-peak detector with specified

bandwidth under maximum hold mode.

Step 6 For emissions above 1GHz, use 1MHz VBW and 3MHz RBW for reading in spectrum

analyzer.

Place the measurement antenna away from each area of the EUT determined to be a
source of emissions at the specified measurement distance, while keeping the
measurement antenna aimed at the source of emissions at each frequency of significant
emissions, with polarization oriented for maximum response.

Step 7 If the emissions level of the EUT in peak mode was 3dB lower than the average limit

specified then testing will be stopped and peak values of the EUT will be reported.
Otherwise, the emissions which do not have 3dB margin will be measured using the
quasi-peak method for below 1GHz.

Step 8 For testing above 1GHz, The emissions level of the EUT in peak mode was lower than

average limit, then testing will be stopped and peak values of the EUT will be reported,
otherwise, the emission will be measured in average mode again and reported.

Step 9 In case the emission is lower than 30MHz, loop antenna has to be used for measurement

and the recorded data should be quasi-peak measured by receiver.
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8.3 Test Diagram

8.3.1 Radiated emission from 9kHz to 30MHz uses Loop Antenna:

|- Antenna Tower

| i

Spectrum Analyzer

8.3.2 Radiated emission below 1GHz using Bilog Antenna

|- Antenna Tower

Spectrum Analyzer
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8.3.3 Radiated emission above 1GHz using Horn Antenna

Page: 34 of 55

|- Antenna Tower

HPF and Pre-Amp -l

8.4 Limit
Frequency(MHz) Field Strength(uV/m) Measurement distance(m)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark:

1. In the above table, the tighter limit applies at the band edges.
2. Distance refers to the distance in meters between the measuring instrument antenna and

the closed point of any part of the device or system

8.5 Operating Environment Condition

Temperature ('C) :

27

Relative Humidity (%) :

57
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8.6.1 Measurement results: frequencies 9kHz to 30MHz

The test was performed on EUT under continuously transmitting mode. The worst case

occurred at 2DH5 Ch 78.

Corrected Limit
Ant Polarity | Frequenc Factor | Readin ) Margin
e E Y | Detector = Reading @ 3m =
(MHz) (dB/m) | (dBuV) | (dBpV/m) | (dBuV/m) (dB)
Perpendicular 0.49 AV 18.44 30.75 49.19 93.80 -44.61
Perpendicular 1.09 QP 18.46 24.46 42.92 66.86 -23.94
Perpendicular 1.69 QP 18.47 20.28 38.75 63.05 -24.30
Perpendicular 2.35 QP 18.48 18.90 37.38 69.54 -32.16
Perpendicular 3.49 QP 18.67 15.18 33.85 69.54 -35.69
Perpendicular 8.77 QP 20.08 22.77 42.85 69.54 -26.69
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (dBu¥/m)
120 -
100 -
B0 -
8
40 —
20 -
10
1 ] 1 I ] ] I I 1 1 I I 1 1
0008 2 4 B0 12 14 6 Lk m oz 4 M W
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. . Corrected Limit .
Ant Polarity | Frequency — Factor | Reading Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Parallel 0.01 AV 18.28 59.57 77.85 127.60 -49.75
Parallel 0.49 AV 18.44 33.20 51.64 93.80 -42.16
Parallel 1.03 QP 18.46 26.75 45.21 67.35 -22.14
Parallel 1.75 QP 18.47 22.46 40.93 69.54 -28.61
Parallel 2.05 QP 18.47 20.36 38.83 69.54 -30.71
Parallel 2.95 QP 18.49 18.45 36.94 69.54 -32.60
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (dBu¥ fn)
120-
100 -
|
i
£
G| 2 5
40—
20—
n- . : . : . : . ; . : . : : : ]
0003 2 4 6 B W0 x4 & 1B M 2 M % 2

{MHz)
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. . Corrected Limit .
Ant Polarity | Frequency — Factor | Reading Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) | (dBpV/m) | (dBuV/m) (dB)
Ground-parallel 0.01 AV 18.28 61.31 79.59 127.60 -48.01
Ground-parallel 0.73 QP 18.45 37.53 55.98 70.34 -14.36
Ground-parallel 1.93 QP 18.47 30.39 48.86 69.54 -20.68
Ground-parallel 3.25 QP 18.58 28.04 46.62 69.54 -22.92
Ground-parallel 4.75 QP 19.12 25.92 45.04 69.54 -24.50
Ground-parallel 8.59 QP 20.03 13.98 34.01 69.54 -35.53

Remark: Corr. Factor = Antenna Factor + Cable Loss

Level (dBu¥ fn)
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8.6.2 Measurement results: frequencies below 1 GHz
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The test was performed on EUT under continuously transmitting mode. The worst case
occurred at 2DH5 Ch 78.

EUT: DKRO10
. . _ |Corrected| Limit .
Ant Polarity [Frequency i Factor | Reading Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m) (dB)
Vertical 142.52 QP 21.05 13.05 34.10 43.50 -9.40
Vertical 191.02 QP 18.81 12.83 31.64 43.50 -11.86
Vertical 216.24 QP 19.39 8.59 27.98 46.00 -18.02
Vertical 225.94 QP 19.95 7.42 27.37 46.00 -18.63
Vertical 359.80 QP 24.00 6.56 30.56 46.00 -15.44
Vertical 551.86 QP 28.33 8.57 36.90 46.00 -9.10
Level (dBuVim)
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60 -
50 - o 6 ‘—
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0-fos S L ot
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i Limit
Ant Polarity |Frequency Factor Reading Correc-:ted Margin
Detector Reading @ 3m
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Horizontal 142.52 QP 21.05 21.20 42.25 43.50 -1.25
Horizontal | 191.02 QP 18.81 19.62 38.43 43.50 -5.07
Horizontal 200.72 QP 18.80 18.18 36.98 43.50 -6.52
Horizontal 239.52 QP 20.63 16.67 37.30 46.00 -8.70
Horizontal 311.30 QP 22.72 15.25 37.97 46.00 -8.03
Horizontal | 359.80 QP 24.00 13.85 37.85 46.00 -8.15
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (dBuVim)
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8.6.3 Measurement results: frequency above 1GHz to 25GHz

EUT: DKRO10

Frequency Spectrum| Ant. |Correction| Reading | Corrected Limit Margin
Mode Analyzer | Pol. | Factor Reading | @3 m
(MHz) |Detector ((H/V)| (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
4804 PK \ 6.92 41.47 48.39 74 -25.61
7206 PK \ 13.64 41.63 55.27 74 -18.73
DH5_ChO 7206 AV \ 13.64 37.53 51.17 54 -2.83
4804 PK H 6.92 39.6 46.52 74 -27.48
7206 PK H 13.64 38.99 52.63 74 -21.37
4882 PK Vv 7.13 39.95 47.08 74 -26.92
7323 PK Vv 14.07 40.43 54.50 74 -19.50
DH5_Ch39 7323 AV Vv 14.07 36.03 50.10 54 -3.90
4882 PK H 7.13 37.8 44.93 74 -29.07
7323 PK H 14.07 37.72 51.79 74 -22.21
4960 PK Vv 7.33 40.05 47.38 74 -26.62
DHS Ch78 7440 PK Vv 14.51 38.49 53.00 74 -21.00
- 4960 PK H 7.33 38.69 46.02 74 -27.98
7440 PK H 14.51 37.28 51.79 74 -22.21
4804 PK Vv 6.92 38.65 45.57 74 -28.43
7206 PK \ 13.64 42.25 55.89 74 -18.11
2DH5_ChO 7206 AV \ 13.64 37.96 51.60 54 -2.40
4804 PK H 6.92 39.71 46.63 74 -27.37
7206 PK H 13.64 38.91 52.55 74 -21.45
4882 PK Vv 7.13 40.46 47.59 74 -26.41
7323 PK Vv 14.07 39.77 53.84 74 -20.16
2DH5_Ch39| 7323 AV \ 14.07 35.73 49.80 54 -4.20
4882 PK H 7.13 38.7 45.83 74 -28.17
7323 PK H 14.07 38.66 52.73 74 -21.27
4960 PK Vv 7.33 41.38 48.71 74 -25.29
7440 PK Vv 14.51 38.48 52.99 74 -21.01
2DH5_Ch78

4960 PK H 7.33 38.62 45.95 74 -28.05
7440 PK H 14.51 36.3 50.81 74 -23.19

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_Amplifier Gain
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Frequency [Spectrum| Ant. |Correction| Reading | Corrected | Limit Margin
Mode Analyzer | Pol. | Factor Reading | @3 m

(MHz) |Detector |(H/V)| (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)

4804 PK vV 6.92 41.79 48.71 74 -25.29

7206 PK Y 13.64 41.77 55.41 74 -18.59

3DH5_ChO 7206 AV Y 13.64 37.68 51.32 54 -2.68
4804 PK H 6.92 39.06 45.98 74 -28.02

7206 PK H 13.64 38.55 52.19 74 -21.81

4882 PK \Y 7.13 40.85 47.98 74 -26.02

7323 PK Y 14.07 39.88 53.95 74 -20.05

3DH5_Ch39| 7323 AV Y 14.07 35.43 49.50 54 -4.50
4882 PK H 7.13 38.36 45.49 74 -28.51

7323 PK H 14.07 38.53 52.60 74 -21.40

4960 PK Vv 7.33 41.51 48.84 74 -25.16

3DHS Ch7s 7440 PK Vv 14.51 38.52 53.03 74 -20.97
- 4960 PK H 7.33 39.46 46.79 74 -27.21
7440 PK H 14.51 35.17 49.68 74 -24.32

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_ Amplifier Gain
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9. Emission on Band Edge

9.1 Instrument Setting

Intertek Report No.: 200700111 TWN-001
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Spectrum Function Setting
Detector Peak and Average
RBW 1MHz
VBW 3MHz
Sweep Auto couple

Restrict bands

2310 MHz ~ 2390 MHz
2483.5 MHz ~ 2500 MHz

Attenuation

Auto

9.2 Test Procedure

The test procedure is the same as Emissions in Restricted Frequency Bands (Radiated

emission measurements).

9.3 Operating Environment Condition

Temperature ('C) :

27

Relative Humidity (%) :

57
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9.4 Test Results
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EUT: DKR0O10
Non-Hopping
Frequency| Spectrum | Ant. |Correction|Reading| Corrected | Limit | Margin | Restricted
Mode Analyzer | Pol. Factor Reading | @3 m band
(MHz) | Detector |(H/V)| (dB/m) |(dBuV) |(dBuV/m) ((dBuV/m)| (dB) (MHz)
2361.87 PK vV 34.40 21.05 55.45 74 -18.55
2310~2390
DHS 2388.75 AV Y 34.51 7.59 42.10 54 -11.90
2496.80 PK vV 34.98 20.02 55.00 74 -19.00
2483.5~2500
2496.85 AV Vv 34.98 7.77 42.75 54 -11.25
2344.23 PK V 34.32 21.11 55.43 74 -18.57
2310~2390
S DHS 2388.96 AV Vv 34.51 7.60 42.11 54 -11.89
2497.80 PK Y 34.98 20.54 55.52 74 -18.48
2483.5~2500
2497.15 AV Y 34.98 7.75 42.73 54 -11.27
2331.84 PK Y 34.27 21.05 55.32 74 -18.68
2310~2390
3DHS 2388.33 AV Vv 34.51 7.61 42.12 54 -11.88
2493.60 PK Vv 34.96 20.83 55.79 74 -18.21
2483.5~2500
2497.15 AV V 34.98 7.74 42.72 54 -11.28
Remark: Correction Factor = Antenna Factor + Cable Loss
Hopping
Frequency| Spectrum | Ant. |Correction |Reading| Corrected | Limit | Margin | Restricted
Mode Analyzer | Pol. Factor Reading | @3 m band
(MHz) | Detector |(H/V)| (dB/m) |(dBuV) |(dBuV/m) |(dBuV/m)| (dB) (MHz)
2387.40 PK \ 34.51 21.17 55.68 74 -18.32
2310~2390
DHS 2387.40 AV \ 34.51 8.48 42.99 54 -11.01
2491.40 PK Y 34.95 20.79 55.74 74 -18.26
2483.5~2500
2499.00 AV Y 34.99 8.62 43.61 54 -10.39
2385.00 PK Y 34.50 21.71 56.21 74 -17.79
2310~2390
S DHS 2389.00 AV \ 34.51 8.47 42.98 54 -11.02
2485.80 PK \ 34.93 20.28 55.21 74 -18.79
2483.5~2500
2499.80 AV V 34.99 8.58 43.57 54 -10.43
2311.40 PK V 34.18 20.84 55.02 74 -18.98
2310~2390
3DHS 2383.80 AV V 34.49 8.51 43.00 54 -11.00
2483.50 PK V 34.92 20.49 55.41 74 -18.59
2483.5~2500
2496.20 AV \ 34.97 8.47 43.44 54 -10.56

Remark: Correction Factor = Antenna Factor + Cable Loss
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Restricted Band Bandedge @ DH5 Mode ChO PK

" Limit [ Trace W

110-

.
2

90— IV

- S ———

Emission Level (dBuVim)
2
]
=

0-, 1 1 | 1 1 1 1 1 | 1
2310 2320 2330 2340 2350 2360 2370 2380 2390 2400 2410 2415
Frequency (MHz)

Restricted Band Bandedge @ DH5 Mode Ch0O AV

" Limit [ Trace W

110-

Emission Level (dBuVim)
8§33

0-, 1 1 | 1 1 1 1 1 | 1
2310 2320 2330 2340 2350 2360 2370 2380 2390 2400 2410 2415
Frequency (MHz)

Restricted Band Bandedge @ DH5 Mode Ch78 PK

" Limit [ Trace W

110-

Pk
?n—V—/ L o
—— e —— — e~

Emission Level (dBuVim)
g

0-, | 1 1 1 | 1 | 1 | |
2475 24775 2480 2482 5 2485 2487 5 2490 2492 5 2495 2497 5 2500
Frequency (MHz)




INntertek

Total Quality. Assured. Intertek Report No.: 200700111 TWN-001

TEST REPORT Page: 45 of 55

Restricted Band Bandedge @ DH5 Mode Ch78 AV
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Restricted Band Bandedge @ 2DH5 Mode Ch78 PK
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Restricted Band Bandedge @ 3DH5 Mode ChO AV
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Restricted Band Bandedge @ DH5 Hopping Mode PK
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Restricted Band Bandedge @ 2DH5 Hopping Mode AV
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10. AC Power Line Conducted Emission

10.1 Measuring instrument setting

Receiver Function Setting
Detector QP
Start frequency 0.15MHz
Stop frequency 30MHz
IF bandwidth 9 kHz
Attenuation 10dB

10.2 Test Procedure

Step1 | Configure the EUT according to ANSI C63.10:2013. The EUT or host of EHT has to
be placed 0.4 meter far from the conducting wall of the shielding room and at
least 80 centimeters from any other grounded conducting surface.

Step 2 | Connect EUT or host of EUT to the power mains through a line impedance
stabilization network.

Step 3 | All the companion devices are connected to the other LISN. The LISN should
provide 50Uh/500hms coupling impedance.

Step 4 | The frequency range from 150 kHz to 30MHz was searched.

Step 5 | Set the test-receiver system to peak detector and specified bandwidth with
maximum hold mode.

Step 6 | The measurement has to be done between each power line and ground at the

power terminal.

10.3 Test Diagram

AC Power —— LISN Notebook PC EUT

EMI

Receiver
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10.4 Limit
(MHz) Q.P. Ave.
0.15~0.50 66 — 56 56 — 46
0.50~5.00 56 46
5.00~30.0 60 50

10.5 Operating Environment Condition

Temperature ('C) : 26
Relative Humidity (%) : 58
Atmospheric Pressure (hPa) : 1007
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10.6 Test Results

Phase: Live Line
Model No.: DKR0O10
Test Condition: Tx mode
Corr. Reading Level Limit Reading Level Limit Margin
Fregquenay Factor QP )3 QP AV AV AV {dEy
(MH=" {dBY {dBu'y {dBuly {dBu'y {dBuly {dBu'y {dBuly Qr AY
01s 9.67 3549 45.16  65.43  23.45  33.12  55.43 2027 -22.31
0.154 9.67 F2. 91 42,58 i, 28 15,99 28,66 54,28 -21.70 -25.63
0,570 9.64 0. 94 40,63 56.00 22,51 32,20 46.00 -15.37 -12.80
1.511 2.75 21,60 3,35 56.00 14.27 24.02 46.00 -24 85 -21.9%
3642 9.80 21,44 31,24 56.00 13.14 22,93 46.00 -24 .76 -23.01
5.333 2.8 17,67 27.48 60, 00 12.11 21,92 50.00 -32052 -28.07
Remark:

1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Level (dBuV) = Corr. Factor (dB) + Reading (dBuV)
3. Margin (dB) = Level (dBuV) — Limit (dBuV)

Lewvel {dBu
90 {dBuV)

0.15 0.5 1 2 5 10 20 30
Frequency {MHz)
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Phase: Neutral Line
Model No.: DKRO10
Test Condition: Tx mode
Corr. Reading Level Limit Reading Level Limit Maxzin
Frequenay Factor 1] [H]3 1] AT AV AT (dE)

LY (dE} {dBulr} {dBul) {dBulr} {dBul) {dBulr} {dBul) Qe ar
0185 a.§6  34.97  44.63  65.21  22.13  31.79  55.21  -20.58  -23.42
0.216 0. 66 27.72 31.38 62,96 13.69 28.35 52,96 -25. 58 -24 .61
0.576 9,65 20,55 40,24 56,00 21.67 31.35 45,00 -15.76 -14 .65
1.331 9.3 20,60 30.33 56.00 13.93 23.67 46.00 -25.a87 -22.33
3661 0. 80 22.24 32.04 56.00 12.20 23.00 46.00 -23 .98 -22.00
5.744 9,83 15.32 25.14 60,00 3.91 12.73 50,00 -34 .86 -36.27
Remark:

1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Level (dBuV) = Corr. Factor (dB) + Reading (dBuV)
3. Margin (dB) = Level (dBuV) — Limit (dBuV)

Level {dBu
90 {dBuv)

0.15 0.5 1 2 5 10 20 30
Frequency {MHz)
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Next
Test Equipment . Calibration . .
9 p / Brand Model No. Serial No. Calibration
Test site Date
Date
ESCIEMITest | ¢ ohde & Schwarz ESCI 100018 2019/11/12 | 2020/11/10
Receiver
Signal Analyzer Agilent N9030A MY51380492 2019/08/21 2020/08/19
Active Loop SCHWARZBECK
Antenna MESS-ELEKTRONIC FMZB1519 1519-067 2020/04/13 2021/04/12
Broadband SHWARZBECK VULB 9168 9168-172 20200602 | 20210601
Antenna
Horn Antenna SHWARZBECK BBHA 9120 D 9120D-456 2020/01/20 2021/01/18
Pre-Amplifier SCHWARZBECK BBV9718 9718-004 2019/10/16 2020/10/14
Power Meter Anritsu ML2495A 0844001 2019/10/23 2020/10/21
Power Sensor Anritsu MA2411B 0738452 2019/10/23 2020/10/21
966-2(A) Cable SUHNER SMA / EX 100 N/A 2019/08/19 2020/08/17
966-2(B) Cable SUHNER SUCOFLEX 104P CB0005 2019/08/19 2020/08/17
RF Cable SUHNER SUCOFLEX 102 CB0006 2020/04/30 2021/04/29
Hight Pass Filter Reactel 7HS-3G/18G-S11 N/A 2020/05/27 2021/05/26
Ho(r . ::;Zr)’”a SCHWARZBECK | BBHA9170 | BBHA9170159 | 20170904 | 2020/09/02
Pre-amplifier EMCI EMC184045SE 980512 20200601 20215531
966-2_3m
Semi-Anechoic 966 _2 CEM-966_2 N/A 2020/02/22 2021/02/20
Chamber
EMI Test
. R&S ESCI 100059 2019/11/05 2020/11/03
Receiver 110 /110
LISN R&S ENV216 101159 2020/06/08 2021/06/07
CON-1 Cable SUHNER SUCOFLEX-104 26438414 2020/04/30 2021/04/29
Test software Audix e3 V4.20040112L NCR NCR

Note: No Calibration Required (NCR)
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This uncertainty represents an expanded uncertainty expressed at approximately the 95 %

confidence level using a coverage factor of k=2.

Item Uncertainty
Vertically polarized radiated disturbances from 30MHz~1GHz in a semi-anechoic
. 4.90dB
chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a
. . . 4.89 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a semi-anechoic
. 4.29 dB
chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a
. . . 4.29 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.45dB
semi-anechoic chamber at a distance of 1m
Horizontally polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.45dB
semi-anechoic chamber at a distance of 1m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a
; 3.32dB
distance of 3m
Emission on the Band Edge Test 4.29 dB
Minimum 6 dB Bandwidth 7.69 %
Maximum Peak Conducted Output Power 0.37dB
Power Spectral Density 1.15dB
Emissions In Non-Restricted Frequency Bands 1.15dB

AC Power Line Conducted Emission

2.52dB
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