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\_J RF Test Report Report No.: R2009A0623-R1V2
Frequency Peak Height . Azimuth Correct Margin Limit
(MHz) | (@BuVim) | (cm) | Colanization | o) | Factor (dB)| (dB) | (dBuvim)

1196.750000 | 47.7 | 100.0 v 20.0 12 26.3 74.0
1422.750000 |  47.1 100.0 H 66.0 06 26.9 74.0
1723.250000 | 475 | 200.0 v 277.0 0.4 26.5 74.0
1980.250000 | 483 | 100.0 v 200.0 11 25.7 74.0
2212500000 | 489 | 200.0 v 170.0 2.3 25.1 74.0
2831.750000 | 51.9 | 200.0 v 198.0 4.4 22.1 74.0

Remark: 1. Correction Factor = An

tenna factor+ Insertion loss (cable loss + amplifier gain)

Frequency | Average | Height Polarization Azimuth Correct Margin Limit
(MHz) (dBuV/m) | (cm) (deg) Factor (dB) (dB) (dBuV/m)

1197.250000 37.8 100.0 \Y% 20.0 -1.2 16.2 54.0
1366.500000 36.4 100.0 \Y% 250.0 -0.8 17.6 54.0
1683.000000 371 200.0 H 29.0 0.3 16.9 54.0
2075.500000 38.0 200.0 H 316.0 1.5 16.0 54.0
2216.750000 38.2 200.0 \ 267.0 2.3 15.8 54.0
2838.250000 39.9 200.0 \ 315.0 44 14.1 54.0

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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\_J RF Test Report Report No.: R2009A0623-R1V2
Frequency Peak Height . Azimuth Correct Margin Limit
(MHz) | (@BuVim) | (cm) | Colanization | o) | Factor (dB)| (dB) | (dBuvim)

1161.250000 | 48.0 | 100.0 v 17.0 13 26.0 74.0
1364.750000 | 474 | 100.0 H 307.0 0.8 26.6 74.0
1689.250000 | 47.6 | 100.0 v 22.0 0.4 26.4 74.0
1875.500000 | 472 | 100.0 H 334.0 0.8 26.8 74.0
2079.500000 | 486 | 100.0 v 210.0 15 25.4 74.0
2827.750000 | 515 | 100.0 H 177.0 4.4 225 74.0

Remark: 1. Correction Factor = An

tenna factor+ Insertion loss (cable loss + amplifier gain)

Frequency | Average | Height Polarization Azimuth Correct Margin Limit
(MHz) (dBuV/m) | (cm) (deg) Factor (dB) (dB) (dBuV/m)

1020.000000 36.3 100.0 \Y% 0.0 -1.8 17.7 54.0
1436.500000 36.6 100.0 H 118.0 -0.6 17.4 54.0
1709.500000 37.3 200.0 \Y% 278.0 0.4 16.7 54.0
1887.750000 37.2 100.0 H 207.0 0.8 16.8 54.0
2063.500000 38.1 200.0 \ 351.0 1.5 15.9 54.0
2840.750000 40.1 100.0 \ 170.0 44 13.9 54.0

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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\_J RF Test Report Report No.: R2009A0623-R1V2
Frequency Peak Height . Azimuth Correct Margin Limit
(MHz) | (@BuVim) | (cm) | Colanization | o) | Factor (dB)| (dB) | (dBuvim)

1200.000000 | 468 | 100.0 H 264.0 12 27.2 74.0
1377.750000 | 471 | 200.0 N 348.0 07 26.9 74.0
1606.000000 | 481 | 200.0 H 263.0 0.0 25.9 74.0
1840500000 | 474 | 100.0 H 206.0 0.7 26.6 74.0
2046.750000 | 483 | 100.0 H 56.0 14 25.7 74.0
2839.000000 |  50.1 100.0 v 199.0 4.4 23.9 74.0

Remark: 1. Correction Factor = An

tenna factor+ Insertion loss (cable loss + amplifier gain)

Frequency | Average | Height Polarization Azimuth Correct Margin Limit
(MHz) (dBuV/m) | (cm) (deg) Factor (dB) (dB) (dBuV/m)

1198.500000 37.0 200.0 \Y% 155.0 -1.2 17.0 54.0
1332.250000 36.7 100.0 H 254.0 -0.9 17.3 54.0
1668.250000 37.3 200.0 \Y% 0.0 0.2 16.7 54.0
1852.250000 37.7 100.0 H 321.0 0.8 16.3 54.0
2059.000000 37.9 200.0 \ 358.0 14 16.1 54.0
2848.000000 39.9 100.0 H 292.0 44 141 54.0

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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Frequency Peak Height . Azimuth Correct Margin Limit
(MHz) | (@BuVim) | (cm) | Colanization | o) | Factor (dB)| (dB) | (dBuvim)

1196.250000 | 475 | 200.0 v 120.0 12 26.5 74.0
1352.750000 | 474 | 100.0 H 0.0 0.9 26.6 74.0
1710.750000 | 484 | 100.0 v 209.0 0.4 25.6 74.0
1988.000000 | 485 | 100.0 v 219.0 11 25.5 74.0
2198.750000 | 486 | 200.0 v 0.0 2.2 25.4 74.0
2826.750000 | 50.8 | 100.0 v 229.0 4.4 23.2 74.0

Remark: 1. Correction Factor = An

tenna factor+ Insertion loss (cable loss + amplifier gain)

Frequency | Average | Height Polarization Azimuth Correct Margin Limit
(MHz) (dBuV/m) | (cm) (deg) Factor (dB) (dB) (dBuV/m)

1196.250000 37.3 200.0 \Y% 120.0 -1.2 16.7 54.0
1436.250000 36.5 100.0 \Y% 219.0 -0.6 17.5 54.0
1662.000000 37.7 200.0 \Y% 348.0 0.2 16.3 54.0
1888.000000 36.8 200.0 \% 140.0 0.8 17.2 54.0
2069.750000 38.1 100.0 H 278.0 1.5 15.9 54.0
2840.750000 40.0 100.0 \ 119.0 44 14.0 54.0

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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Frequency Peak Height L Azimuth Correct Margin Limit
(MHz) | (@BuVim) | (cm) | Colanization | o) | Factor (dB)| (dB) | (dBuvim)

1195250000 | 47.8 | 197.0 v 180.0 12 26.2 74.0
1425750000 | 442 | 225.0 N 100.0 06 29.8 74.0
1729.500000 | 447 | 119.0 v 44.0 0.5 29.3 74.0
2070.750000 | 463 | 125.0 H 200.0 15 27.7 74.0
2246.750000 | 477 | 175.0 v 215.0 2.4 26.3 74.0
0844.500000 | 49.4 | 100.0 v 37.0 4.4 24.6 74.0

Remark: 1. Correction Factor = An

tenna factor+ Insertion loss (cable loss + amplifier gain)

Frequency | Average | Height Polarization Azimuth Correct Margin Limit
(MHz) (dBuV/m) | (cm) (deg) Factor (dB) (dB) (dBuV/m)

1197.000000 329 125.0 \Y% 10.0 -1.2 21.1 54.0
1329.750000 322 212.0 \Y% 220.0 -0.9 21.8 54.0
1701.750000 31.9 225.0 H 4.0 0.4 221 54.0
2021.250000 33.8 100.0 H 0.0 1.2 20.2 54.0
2257.500000 35.1 100.0 H 203.0 25 18.9 54.0
2843.000000 36.8 100.0 H 0.0 44 17.2 54.0

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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Frequency Peak Height . Azimuth Correct Margin Limit
(MHz) | (@BuVim) | (cm) | Colanization | o) | Factor (dB)| (dB) | (dBuvim)

1047.250000 | 465 | 200.0 H 15.0 17 27.5 74.0
1314.750000 | 466 | 200.0 N 215.0 0.9 27.4 74.0
1490500000 | 466 | 100.0 H 334.0 04 27.4 74.0
1717.250000 | 458 | 100.0 H 0.0 0.4 28.2 74.0
1918.750000 | 485 | 200.0 v 339.0 1.0 25.5 74.0
2665.750000 | 531 | 200.0 v 215.0 3.9 20.9 74.0

Remark: 1. Correction Factor = An

tenna factor+ Insertion loss (cable loss + amplifier gain)

Frequency | Average | Height Polarization Azimuth Correct Margin Limit
(MHz) (dBuV/m) | (cm) (deg) Factor (dB) (dB) (dBuV/m)

1197.750000 36.1 200.0 \Y% 353.0 -1.2 17.9 54.0
1329.500000 36.1 100.0 \Y% 65.0 -0.9 17.9 54.0
1572.000000 34.3 100.0 H 0.0 -0.1 19.7 54.0
1714.250000 35.9 100.0 \% 3.0 0.4 18.1 54.0
2036.000000 38.0 200.0 H 168.0 1.3 16.0 54.0
2560.750000 41.2 100.0 H 0.0 3.7 12.8 54.0

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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Frequency Peak Height . Azimuth Correct Margin Limit
(MHz) | (@BuVim) | (cm) | Colanization | o) | Factor (dB)| (dB) | (dBuvim)

1198.250000 | 481 | 100.0 v 0.0 12 25.9 74.0
1325.500000 | 466 | 100.0 H 136.0 0.9 27.4 74.0
1490500000 | 449 | 100.0 H 0.0 04 29.1 74.0
1682.250000 | 459 | 200.0 v 210.0 0.3 28.1 74.0
2064.750000 | 48.8 | 200.0 H 201.0 15 25.2 74.0
2850.250000 | 50.3 | 200.0 H 338.0 4.4 23.7 74.0

Remark: 1. Correction Factor = An

tenna factor+ Insertion loss (cable loss + amplifier gain)

Frequency | Average | Height Polarization Azimuth Correct Margin Limit
(MHz) (dBuV/m) | (cm) (deg) Factor (dB) (dB) (dBuV/m)

1198.250000 38.2 100.0 \Y% 0.0 -1.2 15.8 54.0
1308.750000 36.4 200.0 H 20.0 -1.0 17.6 54.0
1486.000000 35.4 200.0 \Y% 358.0 -0.5 18.6 54.0
1720.750000 35.8 200.0 \% 352.0 04 18.2 54.0
2050.250000 38.3 100.0 \ 66.0 1.4 15.7 54.0
2844.000000 40.6 100.0 \ 32.0 44 134 54.0

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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Frequency Peak Height L Azimuth Correct Margin Limit
(MHz) | (@BuVim) | (cm) | Colanization | o) | Factor (dB)| (dB) | (dBuvim)

1199.750000 | 463 | 100.0 v 122.0 12 27.7 74.0
1246.250000 | 468 | 200.0 N 354.0 14 27.2 74.0
1449.000000 | 463 | 100.0 v 108.0 06 27.7 74.0
1714.000000 | 453 | 200.0 v 0.0 0.4 28.7 74.0
1985.500000 | 485 | 100.0 H 324.0 11 25.5 74.0
2823.250000 | 49.7 | 200.0 v 0.0 4.4 24.3 74.0

Remark: 1. Correction Factor = An

tenna factor+ Insertion loss (cable loss + amplifier gain)

Frequency | Average | Height Polarization Azimuth Correct Margin Limit
(MHz) (dBuV/m) | (cm) (deg) Factor (dB) (dB) (dBuV/m)

1166.000000 36.2 200.0 \Y% 350.0 -1.3 17.8 54.0
1272.250000 35.9 200.0 \Y% 324.0 -1.1 18.1 54.0
1542.750000 34.2 100.0 H 302.0 -0.3 19.8 54.0
1731.500000 35.9 100.0 \% 180.0 0.5 18.1 54.0
2079.500000 38.1 100.0 H 302.0 1.5 15.9 54.0
2823.000000 40.0 200.0 H 99.0 44 14.0 54.0

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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Frequency Peak Height . Azimuth Correct Margin Limit
(MHz) | (@BuVim) | (cm) | Colanization | o) | Factor (dB)| (dB) | (dBuvim)

1137500000 | 468 | 100.0 H 275.0 13 27.2 74.0
1288500000 | 467 | 200.0 v 350.0 1.0 27.3 74.0
1518.500000 | 445 | 100.0 H 350.0 03 29.5 74.0
1725750000 | 463 | 100.0 H 0.0 0.4 27.7 74.0
2067.500000 | 484 | 200.0 v 320.0 15 25.6 74.0
2656.500000 | 53.9 | 100.0 v 224.0 3.9 20.1 74.0

Remark: 1. Correction Factor = An

tenna factor+ Insertion loss (cable loss + amplifier gain)

Frequency | Average | Height Polarization Azimuth Correct Margin Limit
(MHz) (dBuV/m) | (cm) (deg) Factor (dB) (dB) (dBuV/m)

1154.500000 36.0 100.0 H 303.0 -1.3 18.0 54.0
1370.500000 36.1 200.0 \Y% 343.0 -0.8 17.9 54.0
1565.000000 33.5 100.0 H 356.0 -0.2 20.5 54.0
1719.750000 36.2 200.0 \% 210.0 04 17.8 54.0
2036.750000 38.0 100.0 \ 136.0 1.3 16.0 54.0
2656.500000 42.4 100.0 \ 224.0 3.9 11.6 54.0

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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Frequency Peak Height . Azimuth Correct Margin Limit
(MHz) | (@BuVim) | (cm) | Colanization | o) | Factor (dB)| (dB) | (dBuvim)

1195.250000 | 47.0 | 200.0 v 128.0 12 27.0 74.0
1288.750000 | 468 | 200.0 H 30.0 1.0 27.2 74.0
1581.000000 | 455 | 100.0 N 17.0 -0.1 28.5 74.0
1731.250000 | 463 | 200.0 v 288.0 05 27.7 74.0
1973.250000 | 484 | 100.0 v 137.0 11 25.6 74.0
2796.000000 | 50.2 | 100.0 v 65.0 43 23.8 74.0

Remark: 1. Correction Factor = An

tenna factor+ Insertion loss (cable loss + amplifier gain)

Frequency | Average | Height Polarization Azimuth Correct Margin Limit
(MHz) (dBuV/m) | (cm) (deg) Factor (dB) (dB) (dBuV/m)

1197.500000 374 200.0 \Y% 128.0 -1.2 16.6 54.0
1312.250000 36.3 100.0 \Y% 240 -0.9 17.7 54.0
1449.250000 36.0 200.0 \Y% 0.0 -0.6 18.0 54.0
1754.000000 35.8 100.0 H 233.0 0.5 18.2 54.0
2047.750000 38.0 200.0 \ 350.0 14 16.0 54.0
2815.250000 39.9 200.0 \ 187.0 43 14.1 54.0

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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Frequency Peak Height . Azimuth Correct Margin Limit
(MHz) | (@BuVim) | (cm) | Colanization | o) | Factor (dB)| (dB) | (dBuvim)

1200.000000 | 464 | 200.0 v 152.0 12 27.6 74.0
1232.250000 | 464 | 200.0 N 210.0 12 27.6 74.0
1537.000000 | 451 | 200.0 H 19.0 03 28.9 74.0
1718.250000 | 463 | 100.0 H 313.0 0.4 27.7 74.0
2077.500000 |  49.1 100.0 H 274.0 15 24.9 74.0
2844.250000 | 50.6 | 200.0 v 350.0 4.4 23.4 74.0

Remark: 1. Correction Factor = An

tenna factor+ Insertion loss (cable loss + amplifier gain)

Frequency | Average | Height Polarization Azimuth Correct Margin Limit
(MHz) (dBuV/m) | (cm) (deg) Factor (dB) (dB) (dBuV/m)

1096.000000 36.1 200.0 H 4.0 -1.4 17.9 54.0
1330.250000 36.8 200.0 \Y% 121.0 -0.9 17.2 54.0
1537.250000 34.8 200.0 \Y% 282.0 -0.3 19.2 54.0
1730.250000 36.0 100.0 \% 2.0 0.5 18.0 54.0
2070.250000 38.0 200.0 \ 332.0 1.5 16.0 54.0
2867.250000 40.5 200.0 H 27.0 44 13.5 54.0

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)
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5.7. Conducted Emission

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Methods of Measurement

The EUT is placed on a non-metallic table of 80cm height above the horizontal metal reference
ground plane. During the test, the EUT was operating in its typical mode. The test method is
according to ANSI C63.10-2013. Connect the AC power line of the EUT to the L.I.S.N. Use EMI
receiver to detect the average and Quasi-peak value. RBW is set to 9 kHz, VBW is set to 30kHz.
The measurement result should include both L line and N line.

The test is in transmitting mode.

Test Setup

=UT LIS.N Test Heceiver

AL Power source

Note: AC Power source is used to change the voltage 110V/60Hz.

Limits
Frequency Conducted Limits(dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 to 56 ° 56 to 46°
05-5 56 46
5-30 60 50
" Decreases with the logarithm of the frequency.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 1.96, U= 2.69 dB.
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Test Results:

Following plots, Blue trace uses the peak detection and Green trace uses the average detection.
During the test, the Conducted Emission was performed in all modes (WIFI 2.4G) with all channels,
802.11n (HT40), Channel 9 of ESP32-S2-MINI-1 are selected as the worst condition. The test data of
the worst-case condition was recorded in this report.

Report No.: R2009A0623-R1V2

ESP32-S2-MINI-1

100 T
80T
é N Ualtana Tlace B OF
% 50 -_-_5\.\% i v Ollace L1g5s L. LI
5 40T L 2 * . ® *
20T 4
0 t t —t—— t t t t t o t t i
150k 300 400500 800 I M 3M AWM M OB 8 10M 200 30M
Frequency in Hz
. .. . | Meas. .

Frequency | QuasiPeak | Average | Limit | Margin Time Bandwidth Line | Filter Corr.
(MHz) (dBuV) (dBuV) | (dBuV) | (dB) ) (kHz) (dB)
0.29 39.95 --- 60.60 | 20.65 | 1000.0 9.000 L1 ON 19
0.29 - 22.52 50.47 | 27.95 | 1000.0 9.000 L1 ON 19
0.38 --- 33.04 48.39 | 15.35 | 1000.0 9.000 L1 ON 19
0.75 41.02 - 56.00 | 14.98 | 1000.0 9.000 L1 ON 19
0.98 --- 2214 46.00 | 23.86 | 1000.0 9.000 L1 ON 19
0.98 40.54 --- 56.00 | 15.46 | 1000.0 9.000 L1 ON 19
213 36.22 --- 56.00 | 19.78 | 1000.0 9.000 L1 ON 19
248 - 18.66 46.00 | 27.34 |1000.0 9.000 L1 ON 19
5.24 26.29 - 60.00 | 33.71 | 1000.0 9.000 L1 ON 19
11.76 - 15.75 50.00 | 34.25 | 1000.0 9.000 L1 ON 19
2945 17.41 --- 60.00 | 42.59 | 1000.0 9.000 L1 ON 20
29.70 - 15.95 50.00 | 34.05 | 1000.0 9.000 L1 ON 20

Remark: Correct factor=cable loss + LISN factor
L line Conducted Emission from 150 KHz to 30 MHz
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100 T
B80T
= T 5 s e
QéL 60“-—\;\-\ | tage Class B QF
% 40T L 4 * 4 +
T L 2
20T ®
0 t ; —t—+—— ; t —t—t+——— t |
150K 300 400500 800 1M 2M 3M O 4M 5M B g 10M 20M 30M
Frequency in Hz
. . . . | Meas. .
Frequency | QuasiPeak | Average | Limit | Margin Time Bandwidth Line | Filter Corr.
(MHz) (dBuV) (dBupV) | (dBuV) [ (dB) el (kHz) (dB)
0.29 39.86 - 60.60 20.74 | 1000.0 9.000 N ON 19
0.29 - 22.59 50.54 27.95 |1000.0 9.000 N ON 19
0.38 --- 33.05 48.39 15.34 | 1000.0 9.000 N ON 19
0.52 40.68 - 56.00 15.32 | 1000.0 9.000 N ON 19
0.98 - 22.04 46.00 23.96 | 1000.0 9.000 N ON 19
0.98 40.41 - 56.00 15.59 | 1000.0 9.000 N ON 19
2.25 36.03 - 56.00 19.97 | 1000.0 9.000 N ON 19
2.48 - 18.70 46.00 27.30 | 1000.0 9.000 N ON 19
5.24 26.60 --- 60.00 33.40 | 1000.0 9.000 N ON 19
5.36 - 15.59 50.00 34.41 | 1000.0 9.000 N ON 19
23.58 15.71 - 60.00 44.29 | 1000.0 9.000 N ON 20
29.74 - 15.87 50.00 34.13 | 1000.0 9.000 N ON 20

Remark: Correct factor=cable loss + LISN factor
N line Conducted Emission from 150 KHz to 30 MHz

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.

TA-MB-04-005R

Page 90 of 92




(=

~_/

RF Test Report

Report No.: R2009A0623-R1V2

6. Main Test Instruments

Name Manufacturer Type Serial Calibration | Expiration
Number Date Date
Spectrum Analyzer R&S FSV30 100815 | 2019-12-15 | 2020-12-14
EMI Test Receiver R&S ESCI 100948 | 2020-05-18 | 2021-05-17
Loop Antenna | SCHWARZBECK | FMZB1519 |  1519-047 | 2020-04-02 | 2023-04-01
TR'LOAitz::;dba"d Schwarzbeck | VULB 9163 | 9163201 | 2017-11-18 | 2020-11-17
Horn Antenna R&S HF907 102723 | 2018-08-11 | 2021-08-10
Horn Antenna ETS-Lindgren 3160-09 00102643 2018-06-20 | 2021-06-19
EMI Test Receiver R&S ESR 101667 | 2020-05-18 | 2021-05-17
LISN R&S ENV216 101171 2018-12-15 | 2021-12-14
Spectrum Analyzer Agilent N9010A MY47191109 | 2020-05-18 | 2021-05-17
Power Meter R&S NRP2 104306 | 2020-05-18 | 2021-05-17
Power Sensor R&S NRP-Z21 104799 | 2020-05-18 | 2021-05-17
20dB Attenuator Sljzh'ﬁ;ir UCL'ZTOSZS' 18013001 | 2019-12-15 | 2020-12-14
RF Cable Agilent SMA 15¢m 0001 2020-06-12 | 2020-12-11
Software R&S EMC32 9.26.0 / /

******END OF REPORT *kkkkk
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ANNEX A: The EUT Appearance

The EUT Appearance are submitted separately.

ANNEX B: Test Setup Photos

The Test Setup Photos are submitted separately.
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