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Tianjin Dongdian Testing Service Co., Ltd.

Report No.: DDT-B21122007-1E03

1. Equipment List

Conducted Emission

Test Equipment Manufacturer Model No. Inventory No. Cal. date Cal.Duedate
(yyyy-mm-dd) | (yyyy-mm-dd)
Shielding Room ZhongYu Electron GB-88 SEMO001-06 2017/5/10 2020/5/9
LISN Rohde & Schwarz ENV216 SEMO007-01 2018/9/2 2019/9/2
LISN ETS-LINDGREN Feb-16 SEMO007-02 2019/3/2 2020/3/1
Measurement Software AUDIX e3V5.4.1221d N/A N/A N/A
Coaxial Cable SGS N/A SEM024-01 2018/7/12 2019/7/11
2 Line ISN Fischer CUSIOm | poomisN-T2-02 | EMCO122 | 20197211 | 2020/2/10
Communications Inc.
EMI Test Receiver Rohde & Schwarz ESCI SEMO004-02 2019/3/2 2020/3/1
RF conducted test
Test Equipment Manufacturer Model No. Inventory No. Cal. date Cal.Duedate
(yyyy-mm-dd) | (yyyy-mm-dd)
DC Power Supply Agilent Technologies Inc 66311B W009-09 2018/9/15 2019/9/15
Signal Analyzer Rohde & Schwarz FSV W025-05 2019/1/13 2020/1/12
Coaxial Cable SGS N/A SEMO031-01 2018/7/13 2019/7/12
Attenuator Weinschel Associates WA41 SEMO021-09 N/A N/A
Signal Generator KEYSIGHT N5173B SEMO006-05 2018/9/2 2019/9/2
Temperature Chamber GIANT FORCE ICT-150-40-CP-AR W027-03 2018/11/27 2019/11/27
Power Meter Rohde & Schwarz NRVS SEMO014-02 2018/9/2 2019/9/2

2. Measurement Uncertainty (95% confidence levels, k=2)

No. Item Measurement Uncertainty
1 Total RF power, conducted +0.75dB
2 RF power density, conducted +2.84dB
3 Spurious emissions, conducted +0.75dB
4 Conduct emission test +3.12 dB (9KHz- 30MHZz)




Tianjin Dongdian Testing Service Co., Ltd. Report No.: DDT-B21122007-1E03

3. AC Power Line Conducted Emissions

3.1. Measurement Data

An initial pre-scan was performed on the live and neutral lines with peak detector.
Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission

were detected.

Live line:
20 Level (dBuV)
70
40
30
20
10
0
A5 .2 .5 1 2 5 10 20 30
Frequency (MHz)
Site : Shielding Room
Condition: Line
Job MNo. : 15593CR
Test mode: c
Cable LISH Read Limit Over
Freqg Loss Factor Lewvel Level Line Limit Remark
MHz dB dB dBuV dBuV dBuV dB
1 8.1532 8.81 9.66 -3.88 £6.59 55.82 -49.23 Average
2 B.1532 8.81 9.66 17.87 26.74 65.82 -39.88 QP
3 68 .2955 2.84 9.67 4.67 14.38 58.37 -35.99 Average
4 8 .2955 2.4 9.67 23.88 32.79 68.37 -27.58 QP
5 8.5916 a.a7 9.67 7.88 16.82 460.80 -29.18 Average
6 B.5916 8.87 9.67 24.84 33.78 56.88 -22_.22 QP
7 1.1719 8.11 9.73 4.33 14.17 46.88 -31.83 Average
a 1.1719 8.11 9.73 28.29 38.13 56.88 -25.87 QP
9 2.8768 8.16 9.72 1.86 11.74 46.899 -34.26 Average
19 2.8768 8.16 9.72 16.59 26.47 56.89 -29.53 QP
11 11.9962 8.19 16.87 -3.88 7.18 58.80 -42_82 Average
12 11.99&62 @.19 18.e7 11.45 21.71 68.88 -38.29 QP



Neutral line:

Level (dBuV)

80
TO
B0 |
o0 |
40
30
20
10 1
0
A5 2 5 1 2 5 10 20 30
Freguency (MHz)
Site Shielding Room
Condition: MNeutral
Job MNo. 15593CR
Test mode:
Cable LISN Read Limit Over
Freq Loss Factor Lewvel Lewvel Line Limit Remark
MHz dB dB dBuV dBuV dBuV db
1 8.1624 8.e1 9.64 -8.48 9.17 55.34 -46.17 Average
2 8.1624 8.e1 9.64 20.69 38.34 65.34 -35.88 QP
3 8.3e83 e.e4 9.64 4.98 14.66 58.24 -35.58 Average
4 8.3e83 e.e4 9.4 22.88 32.56 ©08.24 -27.68 QP
5 8.5948 B.a7 9.64 6.49 16.20 46.88 -29.80 Average
6 8.5948 B.a7 9.64 23.88 33.59 56.80 -22.41 QP
7 1.1719 .11 9.78 4.39 14.20 46.89 -31.80 Average
a8 1.1719 .11 9,78 20.61 38.42 56.88 -25.58 QP
9 2.4346 B.16 9.68 1.25 11.89 46.88 -34.91 Average
1@ 2.4346 B.16 9.68 16.45 26.29 56.88 -29.71 QP
11 12.6489 8.19 1@.15 -3.79 6.55 58.88 -43.45 Average
12 12.6489 2.19 19.15 11.12 21.46 68.98 -38.54 QP
Remarks:

1. The following Quasi-Peak and Average measurements were performed on the EUT:

2. Final Test Level =Receiver Reading + LISN Factor + Cable Loss.
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4. Duty Cycle
4.1. Test Results

Test Mode

TX Freq. [MHZz]

Duty cycle [%]

BLE

CHO

62.50

4.2. Test Plots

Spectrum :%1
Ref Level 21.00 dBm Offset 1,00 dB @ RBW 1 MHz
o Att 30dB & SWT Iams @ ¥YBW 1 MHz
SGL
@® 1Pk Max
M1[1] 1.48 dBm
1.18200 ms
10 dem ; D1[1] -0.02 dB
D1 D2 390.00 ps
oapti—t: - - £ e
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm M
. Mw [l il ‘ W
-70 dBm
CF 2.402 GHz 1001 pts 300.0 ps/
Marker
Type| Ref | Tr|:| X-value | Y-value | Function Function Result |
M1 1 1,182 ms 1.48 dBm
D1 ™M1 1 390.0 ps -0.02 dB
D2 M1 1 624.0 ps -0.06 dB
B
! 13.06.2019
[ :‘[ ) Ready BRRERRERY wiasize

Date: 13.JUN.2018 17:15:29
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5. Conducted Output Power

5.1. Test Results

Measurement Data of Peak Power :

GFSK mode
Test channel Peak Output Power (dBm) Limit (dBm) Result
Lowest 1.74 30.00 Pass
Middle 1.86 30.00 Pass
Highest 0.49 30.00 Pass
QR-4-106-19 RevA0 Page 7 of 19




5.2. Test plots:

GFSK _Lowest Channel

Spectrum | neg

Ref Level 21.00 dBm Offset 1.00 dB @ RBW 3 MHz

o Att 30 dB @ SWT 10ms & ¥YBW 10 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] 1.74 dBm
2.4020450 GHz
10 dém
M1
4
0 dBem
-10 dBm

-20 dém \
-30 dBm / \

w B R
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts Span 15.0 MHz
. 13.06.2019
L H J Measuring... EERRRELLD e TG %

Date: 13.JUN.2018 17:16:59

GFSK _Middle Channel

Spectrum | neg

Ref Level 21.00 dBm Offset 1.00 dB @ RBW 3 MHz

o Att 30 dB @ SWT 10ms & ¥YBW 10 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] 1.86 dBm
2.4399100 GHz
10 dém

M

0 dem P

-10 dBm

-20 dBm

-30 dem /
W HM

-50 dBm
-60 dBm
-70 dBm
CF 2.44 GHz 1001 pts Span 15.0 MHz
L I J Measuring... [l TN ] l"'i'rlz,";z %

Date: 13.JUN.2019 17:17:31
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Tianjin Dongdian Testing Service Co., Ltd. Report No.: DDT-B21122007-1E03

GFSK _Highest Channel

Spectrum | "%‘

Ref Level 21.00 dBm Offset 1.00 dB @ RBW 3 MHz

o Att 30 dB @ SWT 10ms & ¥BW 10 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] 0.49 dBm
2.4799250 GHz
10 dBm
I+
0 dem =X
-20 dBm

-30 dBm /

mﬂ .

-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 15.0 MHz
L :—[ J Measuring... LURRNELED e T e .

Date: 13.JUN.2018 17:17.46



6. DTS (6 dB) Bandwidth & 99% Occupied Bandwidth

6.1. Test Results

Mode Test 99% Qccupied 6dB Emission Limit Result
Channel Bandwidth (MHz) Bandwidth (MHz) (kHz)
Lowest 1.05 0.68 2500 Pass
GFSK Middle 1.05 0.67 =500 Pass
Highest 1.06 0.67 =500 Pass
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6.2. Test plots

GFSK _Lowest Channel

Spectrum |

(=)

Ref Level 21.00 dBm
o Att

30 dB & SWT

Offset 1.00 dB @ RBW 30 kHz
10 ms @ VBW 100 kHz

Mode Aufo FFT

@ 1Pk Max

10 dBm

M1[1]

Occ Bw

0 dBm

-1.59 dBm
2.40200600 GHz
1.054945055 MHz

AN

-10 dém

-20 dém

}7_/\/‘“

-30 dém

-40 dBm

LM

-60 dBm

-70 dBm

CF 2.402 GHz

1001 pts

Span 3.0 MHz

( )

Date: 13.JUN.2018 17:19:34

J

Measuring...

13.06.2019

QR e A

Spectrum n%:‘[
Ref Level 21.00 dBm Offset 1.00 dB & RBW 100 kHz
o Att 30 dB @ SWT 10 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] 1.20 dBm
2.40201200 GHz
10 dém ndB 6.00 dB
M1 Bw 677.300000000 kHz
0 dBm 71 E. Q\%‘E{ 3546.3
-10 dBm ///V
-20 dBm /
-30 dBm / \
-40 dBm \MM
50 dem
-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.402012 GHz 1.20 dem nde down 677.3 kHz
T1 1 2.4016703 GHz -4.87 dBm ndg 6,00 dB
T2 1 2.4023477 GHz -4.78 dBm Q factor 3546.3
. 13.06.2019
L I J Measuring... @I CERENL gl T %

Date: 13.JUN.2018 17:22:50
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GFSK _Middle Channel

Spectrum | "%‘

Ref Level 21.00 dBm Offset 1.00 dB @ RBW 30 kHz

o Att 30 dB @ SWT 10 ms & YBW 100 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] -1.28 dBm
2.44000600 GHz
10 dBm Occ Bw 1.054945055 MHz
M1
0 dBém

-10 dBm {\W o
\,
e | LTINS L

Bm \v\/‘f\’\«

-60 dBm

-70 dBm

CF 2.44 GHz 1001 pts Span 3.0 MHz
: 13.06.2019
I J Measuring... ERRRRELLD W6 17:9:18

L

Date: 13.JUN.2018 17:19:19

Spectrum | n%:‘[

Ref Level 21.00 dBm Offset 1.00 dB @ RBW 100 kHz

o Att 30 dB @ SWT 10 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] 1.52 dBm
2.44001200 GHz
10 dém nde 6.00 dB
"‘!i Bw 674.300000000 kHz
0 dem i

w’a@tur 3618.4
-10 dBm B
]

-20 dBm

-30 dBm / . \H
-40 dBm

\ﬂ

-50 dBm
-60 dBm
-70 dBm
CF 2.44 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.440012 GHz 1.52 dBm nd8 down 674.3 kHz
T1 1 2.4396703 GHz -4.47 dBm ndg 6,00 dB
T2 1 2.4403447 GHz -4.43 dBm Q factor 3618.4
A
. 13.06.2019
L I J Measuring... @LCDERELD g P TNT %

Date: 13.JUN.2018 17:23:08
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GFSK _Highest Channel

Spectrum | "%‘
Ref Level 21.00 dBm Offset 1.00 dB @ RBW 30 kHz
o Att 30dB @ SWT 10 ms & YBW 100 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -2.70 dBm
2.48000600 GHz
10 dBm Occ Bw 1.057942058 MHz
0 dBm . '1\\%
-10 dem £
-20 dem A
-30 dBm / \ \
-40 dBm /./ Jmm‘ W\\V} N \j\\\
F%./{r/ \’\_/._/f\'v‘\
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 3.0 MHz
i 13.06.2019
L I J Measuring... HERRRERLN S 17:18:55

Date: 13.JUN.2018 17:18:55

Spectrum n%:‘[
Ref Level 21.00 dBm Offset 1.00 dB @ RBW 100 kHz
o Att 30 dB @ SWT 10 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] 0.10 dBm
2.48001200 GHz
10 dém nde 6.00 dB
M1 Bw 674.300000000 kHz
0 dem Sl ~____~factor 3677.8
-10 dBrmn /‘ \
-20 dBm / \
-30 dBm / ]
-40 dBm k|
M o
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.480012 GHz 0.10 dBm nd® down 674.3 kHz
T1 1 2.4796673 GHz -5.98 dBm ndg 6,00 dB
T2 1 2.4803417 GHz -5.89 dBm Q factor 3677.8
13.06.2019

( N

Date: 13.JUN.2018 17:23:24
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7. Power Spectral Density

7.1. Test Results

Mode Test Channel Power Spectral Density (dBm/3kHz) | Limit (dBm/3kHz) Result
Lowest -13.66 <8.00 Pass
GFSK Middle -13.38 <8.00 Pass
Highest -14.77 <8.00 Pass

QR-4-106-19 RevAO
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7.2. Test plots

GFSK _Lowest Channel
Spectrum |

(=)

Ref Level 21.00 dBm
o Att 30 dB

@ SWT

Offset 1.00 d8 @ RBW 3 kHz
10 ms @ VBW 10 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

-13.66 dBm
2.40198500 GHz

0 dBm

-10 dém

-20 dém

-30 dém

-40 dBm

-50 dém )

-60 dBm

Mq"n‘ .UNW
!

N sl
it

-70 dBm

CF 2.402 GHz

1001 pts

Span 3.0 MHz
—

( 1

Date: 13.JUN.2018 17:24:29

GFSK _Middle Channel

Spectrum

J Measuring...

13.06.2019

L DRRRERE I aazs

=)

Ref Level 21.00 dBm
o Att

0 db @

Offset 1.00 dB @ RBW 3 kHz
SWT 10 ms & VYBW 10 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

-13.38 dBm
2.43998500 GHz

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

il

-50 dBm

1

o

i

| M,WMHW

-70 dBm

CF 2.44 GHz

1001 pts

Span 3.0 MHz
—

( 1

Date: 13.JUN.2018 17:24:04
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GFSK _Highest Channel

Spectrum

=)

Ref Level 21.00 dBm

o Att 0 db @

Offset 1.00 dB @ RBW 3 kHz

SWT

10 ms @ VBW 10 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

-14.77 dBm
2.47998500 GHz

0 dBm

-10 dém

-20 dém

-30 dém

il

V|

i

-40 dBm

¥ mﬁm

-50 dBm fﬂmﬂ

f

h

-60 dBm 'MW

|

g
-70 dBm

CF 2.48 GHz

1001 pts

( I

Date: 13.JUN.2018 17:23:46
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8. Band-edge for RF Conducted Emissions

8.1. Test plots

GFSK _Lowest Channel

Spectrum | n%:‘(

Ref Level 21.00 dBm Offset 1.00 dB @ RBW 100 kHz

o Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk View
D1[1] -54.23 dB
-2.07800 MHz
10 dBm M1[1] 1.22 dBm

2.40200800 GHz

0 dBm -
-10 dém / \
5o dem—01 -18.780 dBm / \

-30 dém / \
-40 dBém // \\M\
-50 dBm - .
j M.«MW Mlnmg

(I ETEOTY I
A0 BT T A

-70 dBm
CF 2.4 GHz 1001 pts Span 10.0 MHz
5 13.06.2019
L H J Measuring... lllllll. oK 17:25:15 /é

Date: 13.JUN.2018 17:25:16

GFSK _Highest Channel

Spectrum | "%‘

Ref Level 21.00 dBm Offset 1.00 dB @ RBW 100 kHz

o Att 30 dB @ SWT 10 ms & YBW 300 kHz  Mode Auto Sweep
@ 1Pk View
D1[1] -58.32 dB
4.05600 MHz
10 dBm M1[1] 0.12 dBm
2.48001300 GHz
11
o0dem f)\"/\
-10 dBm
=28dBm—D1 -12.8580 dBm

-30 i \
-40/dBm \\N
-50 dBm

D1
-60 dBm LTS A LTSRS i e L N T T e S e
-70 dBm
CF 2.4835 GHz 1001 pts Span 10.0 MHz
L H J Measuring... ERRRRELLD W6 l‘,'i?;;:: y

Date: 13.JUN.2018 17:25:48
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9. Spurious RF Conducted Emissions

9.1. Test plots:

GFSK _Lowest Channel

Spectrum n%:‘[
Ref Level 21.00 dBm Offset 1.00 dB @ RBW 100 kHz
o Att 30 de @ SWT 250 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk View
D1[1] -51.48 dB
17.561200 GHz
10 dBm M1[1] -1.06 dBm
2.402550 GHz
M
0 dBem
-10 dBm
20 dRm=—tn1 21,060 dem
-30 dBm
-40 dBm
-50 dBm £
-70 dBm
Start 30.0 MHz 25001 pts Stop 25.0 GHz
—
- 12.06,2019
L T[ J Measuring... @LCDERELD g Tons g

Date: 13.JUN.2019 17:27:51

GFSK _Middle Channel

Spectrum |

&

Ref Level 21.00 dBm
o Att 30 dB @

Offset 1,00 dB @ RBW 100 kHz
SWT 250 ms @ YBW 300 kHz

Mode Auto Sweep

@ 1Pk View

10 dBm

D1[1]

M1[1]

-53.02 dB
17.524240 GHz
1.09 dBm
2.439510 GHz

0 dBm

-10 dBm

SO dBr—H#0 1 -18.910 dEm.

-30 dBm

-40 dBm

-50 dBm

-70 dBm

Start 30.0 MHz

25001 pts

Stop 25.0 GHz

( )|

Date: 13.JUN.2018 17:27:13

QR-4-106-19 RevAO
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Measuring...
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17:27:13 %
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GFSK _Highest Channel

Spectrum | :%1

Ref Level 21.00 dBm Offset 1.00 dB @ RBW 100 kHz

o Att 30dB & SWT 250 ms @ YBW 300 kHz Mode Auto Sweep
@ 1Pk View
D1[1] -51.04 dB
17.445340 GHz
10 dém M1[1] -1.03 dBm
2.480460 GHz
0 dBém
-10 dém
=20 dRm—y

D1 -21.030 dBm

-30 dém

-40 dBm

-50 dém

o o AN s

-70 dBm

Start 30.0 MHz 25001 pts Stop 25.0 GHz
: 13.06.2019
:-[ JI Measuring... HERRRERLN S 1726537

L

Date: 13.JUN.2018 17:26:37

Remark:
Scan from 9kHz to 25GHz, the disturbance between 9KHz to 30MHz was very low, and the above harmonics
were the highest point could be found when testing, The amplitude of spurious emissions from the radiator
which are attenuated more than 20dB below the limit need not be reported.

The End
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