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@ 1. Introduction to PowerLimitTool
@

1. Introduction to
PowerLimitTool

1.1. Tool Interface

In the main interface of EspRFTestTool, click on the Tool menu and select
PowerLimitTool from the drop-down list to open it, as shown in Figure 1-1.

5| EspRFTestTool EI IEI
Tool | Help

Download Tool

PowerLimit Tool

o ] com = +| Baudrate [g600 +] [[open | [ close |

Select Bin

IDLE
| 0% Load Bin
WiFi Test | BT Test | WiFi Adaptivity | Manual
Test Mode: WiFi Rate: BandWdith: Channel:
TX continues 11k 1M 20M 172412
Attenuation(0.25dB Duty Cycle: Certification EN Certification Code:
0 default Ox 1 fe000 SRRC
start stop
Log

|:| Show Send

|:| Show Time

Log Clear

Figure 1-1. EspRFTestTool Main Interface
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@ 1. Introduction to PowerLimitTool

PowerLimitTool can generate a Phy Init Bin required for a single or multiple
certifications by different countries or regions, such as SRRC, CE, and FCC, as shown
in Figure 1-2.

7 | EspPowerLimitToal EI

Help

Fower Limit Table: Select Table Open Table

Certification Code: Save Tahble Generate

Tab 1

c
Malti Country
custom

Figure 1-2. PowerLimitTool Main Interface
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@ 1. Introduction to PowerLimitTool

1.2. Power Table Configuration

To import power tables, click Select Table. Then in the appeared window, double-click
on the TX_Power_setting.xlsx file, as shown in Figure 1-3.

K| EspPowerLimitTool EIE
Force TAmAe Tiflo: [setect Table]) [ Open Table |
Certification Code: Save Table Bl
Tab 1
7| Open Bin File @
OO | . &« Power limit table » TX_Power_setting - |$’| | HEF TX Power setting 02 ‘
|0 v FETHE =- A ®
BFE - =m : A s Fh
B =E ) TX_Power_setting 2021/3/8 10:46 XLS THe= 18 KB
= B
=3 =
S
&, HemE
ca ARHEREER (I
Hog € iE i
DEEUG: 5l
S (N): - ’PowerLimitTable{’.xls) ']
[ 7o || =& |
Figure 1-3. Importing TX_Power_Setting
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1.2.1.

Espressif

1. Introduction to PowerLimitTool

In the main interface, click Open Table. The channel power tables for Actual_Result as
well as seven certifications of different countries/regions are displayed in different tabs,

as shown in Figure 1-4.

7| EspPowerlimitTool
Help

Power Limit Table: L_wE. 6.2 6_marmal/Fower limit table/TX Power_szetting/TX Fower_setting xls |Salect Table fpen Table

[E=N EOH X

Cartification Code: [SBAC

7] [savetable | [ cemerate

m

DEBUG: [* Aetual Result’, "SERC_1°, "FCC_2°,

Actual Result | sRRC L | PcC2 | cE3 | moce | mocs | moce | 1o7 |
channel 11b 11g/n 20M 11g/n 40M
19.5 18.0 MNA
MNA
3.0 18.0
40
5.0
6.0
7.0 19.5 18.0 18.0
8.0
9.0
10.0
11.0 18.0
12.0 MNA
13.0 19.5 18.0 MA
Log
4001, L0, 195, T1E.5, (WD, 20, 195, ‘180, Wl [30, 185,
‘18,0, "1g0'1, ['s.00, "19.5, ‘150, ‘18.0'], ['e.0°, "19.5, "16.0°, "16.0°], [
8.0, "19.5, "18.00, “180°], [9.0, C195, “18.0, T15.0] 100, T19.5, 1
‘8.5, '15.0°], [1z.00, 195, C16.5, 'EN'], [13.0°, 1905, (185, THN ], [14.0°, THA,

"CE_3, "HOC_4, "KOC_S', "MICB", "IC_T']

‘e, ‘15001, 400, 1195, 4
T, C19.5, ‘8.0, ‘180 ],

8.0, *15.0°], 1.0, “19.5,

‘HA, CHA 111

Power Table Description

Figure 1-4. TX_Power_Setting Table

Actual_Result: the actual test results of products, indicating the product performance.
Please refer to Appendix A for more information.

SRRC_1: the certification of mainland China, focusing on the limits on power, such as

PSD.

FCC_2: the US certification, focusing on the limits on harmonics and restricted bands

emissions.

CE_3: the EU certification, focusing on the limits on PSD, RE, and receiver spurious

emissions.

NCC_4: the certification of Taiwan, focusing on the limits on RE and receiver spurious

emissions.

NCC_4: the certification of Korea, focusing on the limits on receiver spurious emissions.

MIC_6: the certification of Japan, focusing on limits on spurious emissions and PSD
within certain frequency bands.

IC_7: the certification of Canada, focusing on the limits on harmonics and restricted

bands emissions.
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@ 1. Introduction to PowerLimitTool
@

1.2.2. Fill in Power Values
Actual_Result:

It is recommended to test the average power at the lowest data rate for all channels
under the 11b, g, n20, and n40 modes. Then, fill in the power table. If power values
between channels are too close, you can only test three channels, the high, medium,
and low channel, at the corresponding rate. The average values of the three channels
will be used to calculate the power of other channels.

Certification Power Tables:

Certifications tests will test out the maximum power values of three channels (high,
medium, and low channels) in each mode that can meet the requirement of
certifications. You should record the corresponding attenuation values. The actual
power values that you should fill in the certification power table equal Actual_Result
minus the attenuation value of the corresponding channel.

[INote:

o Certification tests only test three channels, but all the specified channels in certification power
tables need a power value. So, the power of the high and low channel are calculated according
to their own attenuation values, while the power of other channels are all calculated according to
the attenuation value of the medium channel in the certification report.

o Certification tests are generally conducted in the Tx Continue mode, while actual power
(Actual_Result) tests of modules are done in the Tx Packet mode.

e The attenuation value in the certification report is expressed in the unit of 1/4 dB and needs
converting to the unit of dB before the calculation of power values. For example, an attenuation
of 4 represents 1dB.

1.3. Generate Phy Init Bin File

After filling out the certification power values, click Save Table to save the power
configuration, and select the corresponding certification in the Certification Code drop-
down list, as shown in Figure 1-5. Then, click Generate to generate the corresponding
Phy Init Bin file in the specified folder, as Figure 1-6 shows.

The Phy Init bin file contains the power values of all channels that meet the certification
requirements. It can be used for RF testing and practical applications, as detailed in the
next chapter.

[INote:

The drop-down list of Certification Code includes options for a single certification, Multiple Country
and Custom. Selecting a single certification will generate a single Phy Init Bin file for this certification,
which contains a total of 128 bytes except parity and control bits; Selecting Multiple Country will
generate Combined Phy Init Bin files, including a Default bin file and seven others for SRRC, FCC,
CE, NCC, KCC, MIC, and IC. The combined files contain 8 x 128 bytes; Selecting Custom will
generate a single or multiple certification bin files depending on your choice.

Espressif 5/18 2021.04
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1. Introduction to PowerLimitTool

7 | EspPowerlimitTool EI
Help

Power Limit Table: L_v2.B.2.B_marual/Power limit table/TX Power_setting/TX Power_setting. xls |Select Table Open Table

Certification Code: %Rc - '[ Save Table ] Generate

[ Actust Reswie | smec 1 [ Fece | cE® [ meca [ mcs [ mcs | IE&CC_

channel 11b 11g/n 20M 11g/n 40M %E nl
1.0 14.0 16.5 MA ﬁElti Country
20 14.0 16.5 MA custom
3.0 14.0 16.5 16.5
4.0 14.0 16.5 16.5
5.0 14.0 16.5 16.5
6.0 14.0 16.5 16.5 =
7.0 14.0 16.5 16.5
8.0 14.0 16.5 16.5
9.0 14.0 16.5 16.5
10.0 14.0 16.5 16.5
11.0 14.0 16.5 16.5
12.0 14.0 16.5 MNA L 4
13.0 14.0 16.5 MNA

Log
40W], 107, 195, "85, ‘NN, ['2.00, "19.5, ‘1800, 'EN ], [3.00, 1908, ‘1807, ‘15.0°], ['40’, ‘19.5, 4
‘1.0, 18.0°], S0, C19.5, T18.0°, “18.0°), ['6.0°, “19.5, 180, *18.0°], ['7.00, *19.5°, "18.0°, 18.0°],

U800, '19.5, "18.0, “18.0°], [O.00, *19.5, ‘180, "15.0°], [10.0°, “19.5°, ‘18.0°, '15.0°], [1L.0°, ‘19.5,
‘16,5, 15001, [lz.00, ‘195, C16.5, RN, [13.0°, “19.5, ‘165, WK1, [14.0°, THA, CEN, WA 111]

DEBUG: [ Aetual Result’, ‘SERC_1', ‘FCC_2', ‘CE_¥, 'WCC_4', ‘HCC_E', 'MICS', ‘IC_T'] K

Figure 1-5. Selecting Certifications

(= ==]

K EspPowerlimitTocl

Power Limit Table: L_v2. 6.2 6_mannal/FPower limit table/TX _Fower_setting/T¥_Power_setting xls |Select Table

Certification Code: |CE -

Open Table

Save Table

| hctual Result | skRc1 | Foc2 | CE3 | wcca | mecs | mice | 17 |

channel 11b 11g/n 20M 11g/n 40M nl
10 14.0 16.5 NA ‘ ‘
2| T Generate Bin File =]
4 QQ [J « Power limittable » init_data_bin_diff contry_20210315_162623 ~ [ 43| [ 2= init data_bin_di contr.. O
5| ERv  EEuEsE - 0 @
6 B T - = : S A 2 Folh
7 = == I (,_‘, Espsz_init_data_r:E_s_zoz10315_1625...)2021;3;‘15 16:26  BIN 3zt 1KB
o 5| EiEAEA
9 = o
1q r= E
P
B & mmms
13 o AR (1
L
" G mE z
DEBUG: p
STHE(N: ~ [ mit_data _bin("bin) -
| 7o | mE
Figure 1-6. Generating Phy Init Bin Files for Certifications
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1.4.

14.1.
14.1.1.

Espressif

Example

A Single Certification: CE

Fill in Actual_Result

1. Introduction to PowerLimitTool

Test the actual average output power of a module in the Tx Packet mode. For more

information on RF non-signaling tests, please refer to 2.2.

In this example, only three channels (high, medium, low) are tested because power

values between channels are quite close.

e Tested under the 11b mode at the data rate of 1 Mbps, the power values for the
low, medium and high channels are 19.5 dBm, 19.2 dBm, and 19 dBm

respectively;

o Tested under the 11g/11n-20M modes at 6 Mbps and MCSO0 respectively, the
largest three power values of these channels are 17.5 dBm, 17.3 dBm, and

17dBm respectively;

e Tested under the 11n-40M mode at MSCO, the power values of the three
channels are 17.2 dBm, 17 dBm, and 16.8 dBm, as shown in Figure 1-7.

7 EspPowerLimitTool =N =R =
Help
Fower Limit Table: L w2 B2 B_marmal /Fower limit table/TY_Fower_setting/TY_Fower_setting. xls Open Table
Certification Codel [CE | [[Sawe Table | | cemerats
Actnal Reswlt | SRRC 1 | Focz | cE3 | woca | recs | mice | 1o7 |
channel 11b 11g/n 20M 1lg/n 40M '
1.0 19.5 17.5 NA
2.0 NA
3.0 17.2
4.0
5.0
8.0 e
7.0 19.2 17.3 17.0
8.0
9.0
10.0
11.0 16.8
120 NA B
13.0 19.0 17.0 NA
Loz
BT, 4w, (185, ‘180, ‘18.0], S0, (19F, ‘180, '180], [E0, T19.5, ‘180, ‘18.0], [T, -
‘9.5, CleD, C18.0°), [0, (195, C1e0, “18.0°], [e.0, 195, 180, T15.0], 1007, 195, C180,
B, [ULD, (1005, (1B, C15.00], [iZ0, (195, C1BF, CEN], [130, 105, Y185, ‘W] [140,
CHA, CHN, TN 1IN
DEBUG: [/ Actual Result’, 'SERC_1', ‘FCC_2, ‘CE¥, 'WOC_4, 'EOCS, ‘MICE, ‘IC_T'] r

Figure 1-7. Filling in Power Tables
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Espressif

1. Introduction to PowerLimitTool

Calculate Attenuation Values

According to the certification test report or laboratory validation, record the maximum
power of the module that can meet the CE certification requirements and
corresponding attenuation values somewhere such as the Attenuation column in the
table below. Then convert it to the actual value in dB and record in the Attenuation®*0.25
(dB) column. In general, only three channels (high, medium, low) are used for
certification tests, so the high and low channels will use the actual tested attenuation
values, and the rest channels will use that of the medium channel.

In this example, the channel power attenuation values that meet the certification
requirements are as follows:

In 11b mode, the highest power occurs at the data rate of 1 Mbps. In 11g mode, 6
Mbps. In 11n-20M, MCSO0. In 11n-40M, MCSO. For 11g and 11n-20M modes, the
higher power values are adopted as the power of channels.

Table 1-1. Actual_Result and CE Certification Power Values

Mode Data Channel | Attenuation Attenuation | Actual_Result Power
Rate *0.25 (dB) (dBm) Table (dBm)
2412 12 3 19.5 16.5
802.11b 1 Mbps 2437 12 3 19.2 16.2
2472 10 2.5 19 16.5
2412 10 2.5
802.11b 11 Mbps 2437 10 2.5
2472 10 2.5
2412 8 2 17.5 15.5
802.11g 6 Mbps 2437 8 2 17.3 15.3
2472 6 1.5
2412 0 0
802.11g | 54 Mbps 2437 0 0
2472 0 0
2412 8 2
i%;m' MCS0 2437 6 15
2472 8 2 17 15
2412 0 0
fﬁé‘&m MCS7 2437 0 0
2472 0 0
2422 16 4 17.2 13.2
Eﬁi; In- MCS0 2437 16 4 17 13
2462 16 4 16.8 12.8
802.11n- 2422 0 0
HT40 MesT 2437 0 0
8/18 2021.04
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@ 1. Introduction to PowerLimitTool
@

Mode Data Channel | Attenuation Attenuation | Actual_Result Power
Rate *0.25 (dB) (dBm) Table (dBm)
2462 0 0

1.4.1.3. Fillin the CE Power Table
The power values to be filled in the CE Power Table = Actual_Result - Attenuation

e For the CE certification, the power values in 11b mode are 16.5 dBm (low
channel), 16.2 dBm (medium channel), and 16.5 dBm (high channel).

e The power values in 11g/n20 modes are 15.5 dBm, 15.3 dBm, and 15 dBm,
calculated based on the higher attenuation value of 6 Mbps and MCSO0.

e The power values in 11n40M mode are 13.2 dBm, 13 dBm, and 12.8 dBm.

Fill in the Power Table in the CE tab. Fill all the channels (except the first and last) with
the power values of the medium channel, as shown in Figure 1-8.

7| EspPowerLimitToal EI@
Help
Power Limit Table: L_wE. B. 2 F_marmal/FPower limit tablefTH Power_szetting/TX Power_setting xls |Saelect Table Open Tsble
Certification Code: [CE v| [[save 1able | | cemerate

| Actusl Reswit | smect [ roc2 | CE3 | woce | wmocs | mme | o7 |

channel 11b 11g/n 20M 11g/n 40M '
1.0 16.5 15.5 MNA
20 16.2 15.3 MNA
3.0 16.2 135.3 13.2
4.0 16.2 13.3 13.0
5.0 16.2 13.3 13.0
6.0 16.2 13.3 13.0 =
7.0 16.2 15.3 13.0
8.0 16.2 15.3 13.0
9.0 16.2 15.3 13.0
10.0 16.2 15.3 13.0
11.0 16.2 15.3
12.0 16.2 135.3 MA L 4
13.0 16.5 15.0 MA
Log
E0°1, 40, ‘1909, ‘180, ‘18001, IS0, ‘1909, ‘180, ‘18001, [eO, ‘195, ‘1.0, 180l [T.o, -

‘19.8%, "0, ‘1801, [e.0, "19.5, 180, 18.0°), [e.0, ‘195, ‘160, "15.0], [10.0°, 195, "18.0°,
‘15,01, [11.0°, “19.5, “18.5, 15,071, ['12.0°, "19.5', “18.5, 'HN'], ['13.0°, '19.%°, '16.5, ‘W&'], ['14.07,

THA, CHA, CHA 1]

DEBUG: [’ hetual Result’, 'SRREC_1', 'FCC_2', “CE_¥, 'HWOC_4', "ECCS', 'NIC_E', "IC_T'] [

Figure 1-8. Filling in Power Values for CE Certification

Espressif 9/18 2021.04
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14.1.4.
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1. Introduction to PowerLimitTool

Generate CE Phy Init Bin

Select CE from the Certification drop-down list, and click Save Table to save all

changes, as shown in Figure 1-9.

7 | EspPowerLimitTool E@

Help

Power Limit Table: |_v2 B 2 B_marmal/Fower limit table/TX Power_setting/TH_Fower_setting xls [Select Table Open Table

(T 3 [ove 1o |) Commn)

Actuel Result | SREC 1 | Fccz | CE3 | Woc 4 | kocs | mce | 1o |

channel 11b 11g/n 20M 11g/n 40M ol
1.0 16.5 155 NA
2.0 16.2 15.3 NA
3.0 16.2 15.3 13.2
4.0 16.2 153 13.0
5.0 16.2 153 13.0
6.0 16.2 15.3 13.0 =
7.0 16.2 15.3 13.0
8.0 16.2 15.3 13.0
9.0 16.2 153 13.0
10.0 16.2 15.3 13.0
11.0 16.2 15.3 12.8
12,0 16.2 15.3 NA L4
13.0 16.5 15.0 NA

e

lE0, 180l DTO, Y195, (1800, ‘180, U800, C19.5, (1800, ‘18], [0, 185, C18.0, 150,
1o, f1es, ‘180, ‘1s.0°], PiLe, (198, 185, C150°], [12.0°, ‘195, 185, "Wx], [13.0, “19.5,
C1EE, CHAD, [0, CHK, CHY, CEA 1]

DEBUG: D: \Tosls\EspRFTestTool_v2. 6. 2. 6_marmaliFower limit table®TX Powsr_setting\TX Fower_setting. xls

DEBUG: set range walue successfully!

Figure 1-9. Selecting CE Certification and Saving Table

Click Generate to generate an CE phy init bin file with CRC checks, as shown in Figure

1-10.
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@

-

1] EspPowerLimitTool [=E=]E=]

Fower Limit Table: L_v2.6.2. B_manual/Fower limit tablefTX Power_setting/TX Pover_setting xls |Select Table Open Table
R 2 [Soe toie

[ Actual Result | smrc_1 [ Focz | cE3 [ wca [ kees [ mice [ 17 |

channel 11b 11g/n 20M 11lg/n 40M ol
1.0 16.5 155 NA
2 7 | Generate Bin File
j OO ‘ <« Power limit table » init_data_bin_diff_contry_20210315_163332 - ‘4,| | #
s| Emv FEus =~ 0 @
6 s B®\ B EE =3 o
7| S C“ ESP32_init_data_CE_3_20210315_1633‘..) 2021/3/15 16:33  BIN 3zi 1KB
8.
of| ™ HEHL =
L & wiEa
Ca RS ([
17
13 &m‘ i
13 8 DESKTOP-
Loz m
DEBG: p
ITHE(N): - [Init_data_bin("bin) ']
[ 770 | | =5 |

Figure 1-10. Generating CE Phy Init Bin File

1.4.2. Multiple Certifications

The power testing processes for Actual_Result and each certification are similar to
those of the single certification of CE. After the tests, calculate the power values and fill
in the power table. Select Multi Country from the Certification Code drop-down list,
and click Save Table to save all changes, as shown in Figure 1-11.

7| EspPowerLimitTool EI@
Help
Fower Limit Table: L_vZ.B. Z.B_marual/Fower limit table/TH_Fower_setting/Ti_Power_setting xls Open Table
(cgmflmmcude; e )
| Actual Result | smRct [ Pocz [ cE3 | woce | koS [ wIce | I |
channel 11b 11g/n 20M 11g/n 40M i+
10 195 16.5 NA
20 185 180 NA
3.0 195 18.0 15.0
40 185 180 180
5.0 195 18.0 18.0
6.0 185 180 180 3
7.0 195 18.0 18.0
2.0 1.5 120 180
.0 195 18.0 15.0
100 1.5 120 15.0
11.0 195 16.5 15.0
120 1.5 16.5 NA |
130 195 16.5 NA
Log
‘1B, "18.0°], [T, 195, ‘1800, "18.0°], ['s.0°, ‘195, "18.0°, T180), [9.0, (195, T18.0°, T15.0°], 2
Ci.e, 1S, ‘e, C15.0], e, 188, ‘185, (1.0 [0, (185, 165, (W1 [1n0, ‘18T,
CIBE, RN D[40, CHEY, CHE, CHN )
DEBUG: D: \Tools\EspRFTestTasl_v2. 6. 2. B_nanual \Pewer limit table\TX_Pewer_setting'TH_Power_setting. xls
DEEUG: 52t vangs walus successfully! @

Figure 1-11. Selecting Multiple Country and Saving Table

Espressif 11/18 2021.04
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1. Introduction to PowerLimitTool

Click Generate to generate Combined files, as shown in Figure 1-12.

K] EspPowerlimitTool
Help

Certification Code |Multi Country =

Actual Result | SRRC_1 | FCC_2z | CE3 | BOC 4 | Koo 5 | mcg | ICT |

Power Limit Table: L w2 6.2.6 manual/Power limit table/TX Power_setting/TH Power_setting.xls |Sslect Table

==]rE=]

Open Table

Save Table

channel 11b 11g/n 20M 11g/n 40M il
10 185 165 NA |
2 1| Generate Bin File
3 (:)‘()ﬂ | « Power limit table »_init_data_bin_diff_cortry_20210315_163515 « [ 4| [ 2 init.data_bin_dift.contr... P]
4
5| ERv  EEuEE - 0 @
.
6 I 4 = b =5 Fh
7y WE [ ESP32_init_dataCE_3_20210315.1635.. 2021/3/15 16:35  BIN Stk 1KB
8 (1] ESP32_Init Data_Combined 20210315, 2021/3/15 16:35 &Il 5k 28|
of MHEHL T3 Ecp3zinit data FCC_2 20210315 163.. 2021/3/1516:35  BIN i 1KB
N & e (| [3) EsP32init_date_IC_7_20210315_163515  2021/3/15 1635 BIN i 1Ke
s AR (| | [3] ESP3Zinit_data_KCC_5_20210315_163.. 2021/3/15 1635  BIN Szt 1KB
1 =[5 EsP32_init data_MIC_5.20210315_163.. 2021/3/151635  BIN 0/ 1KB
2 G [3) ESP22 init data_NCC_4_ 20210315 16..  2021/3/15 1635  BIN 32 1KB
13 W peskrop [ ESP32_init_data_SRRC_1_20210315_16.. 2021/3/15 16:35  BIN Stk 1KB
[7) ESP22_int_data_default 2021/3/15 1635 BIN 30 1KB
e .
32
e HER(N): ESP32_Init_Data_Combined_20210315_163515 « [Init deta bin(".bin) -
[ 7o | [ =& |

Figure 1-12. Generating Combined Phy Init Bin File
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2. Download and RF Test

Download and RF Test

Download the Phy Init Bin

Select DownloadTool from the Tool drop-down list to enter the DownloadTool interface,

as shown in Figure 2-1. and 2-2.

7| EspRFTestTool

[E= Hon x5
Download Tool
PowerLimit Tool
Select 8in
IDLE
| 0% Load Bin
WFiTest | BTTest | WiFiAdaptivty | Manual
Test Mode: WiFi Rate: BandWdith Channel:
TX continues 11b 1M 20N 112412
Attenuation(0.25dB Duty Cycle Certification EM Certification Code:
default 0x1fc000 SRRC
start stop
Log
|:| Show Send
|:| Show Time
Log Clear

Figure 2-1. ESPRFTestTool Main Interface
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2. Download and RF Test

% | DownloadTool

[E=N E=R 55

Chip Type [ESPEZEE  +| Com Port[ ] Beud Bate (14880

[Lopen | [ close

IDLE

Ox1000

| 0% [Ran

Start Load

Stop Lead

Figure 2-2. DownloadTool Main Interface

Downloading Steps, as shown in Figure 2-3:

e Select the corresponding ChipType, Com, BaudRate, and click Open to open the

serial port.

e Pull Boot low to let the module enter the downloading mode.

e Select where to download the bin; Flash.

e Select the Phy Init bin and enter the address: 0x1fc000.

o Select the RF test firmware and set the corresponding address: 0x1000.

o Click Start Load to start downloading. SUCC will appear if the downloading was

successful.

e Click Close to close the serial port and exit DownloadTool.
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7| DownloadTool

[E=NECE =

(E}-ip Type |ESF32 Com Port| COMAZ Baud Rate  STE000

) T

=

SUCC

=

MAC:
24:0a cd:2a:
09:585

o =

Log

TL4Sh Darams Set 1o UXUZZl

Compressed 180650 bytes to 122234, ..
DERUG: Writing at 0:00001000... (12 %)
DEBUG: friting at 0x00005000... (25 %)
DEBUG: Writing at 0x00009000... (3T %)
DEBUG:friting at 0x00004000... (50 %)
DEBUG:Writing at 0x00011000... (B2 %)
DERUG: Writing at 0:x00015000 (75 %)
DEBUG: friting at 0x00019000... (BT %)
DEBUG: Writing at 0x00014000... (100 %)
DEBUG: Wrote 188680 bytes (122234 compressed) at 0x00001000 in 3.0 seconds (effectiwve
499.2 kbitfs). ..

WARNTHG: Hash of data werified

DEBVG: Leaving. . .

DEBVG:Load bin success!

DEFG: Open COM43 success!

(.
(.

Stop Load

Eraze

-

|

Figure 2-3. Downloading Phy Init Bin File

[INote:

e The boot pinis GPIOO for ESP32 and ESP32-S2, and GPIO9 for ESP32-C3.

o The DownloadTool is flashed into RAM by default. If you want to specify a downloading address,

select Flash instead of RAM.

e The downloading address of Phy Init Bin can be changed. If changed, you need keep it

consistent in the subsequent RF testing.

e |tis recommended to download the Phy Init Bins of Multiple Country to 0x1fc000, the same

address as a single certification.
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RF Test with Phy Init Bin

2. Download and RF Test

The RF test can test out the output power with a Wi-Fi tester and check whether Phy

Init is working.

Testing steps, as shown in Figure 2-4.

¢ Inthe Manual Test tab, select the corresponding Chip Type, Com, BaudRate, and

click Open to open the serial port.

e Open the WiFi Test tab, and select Test Mode, Rate. BandWidth and Channel.

e Set Attenuation to 0, and Duty Cycle to 10%;

o With Certification EN unchecked, i.e., Phy init not enabled, the tool tests the

initial performance of modules.

o With Certification EN checked, i.e., Phy init enabled, the tool tests the

performance for certification.

e The address should be where the Phy Init Bin is actually downloaded. If you
downloaded it to another address instead of 0x1fc000, keep it consistent here.

o For Multiple Country certifications, select one of them from the drop-down list of

[INote:

Certification Code.
7| EspRFTestTool EI@
Tool Help
Mannul Test
ChigType [ESP32 ] com [comsz +| BaudRate [115200 +| ["open
Select Bin
IDLE
| o% Load Bin
e N
WiFiTest | BTTest | WiFiAdaptuity | Manual |
Test Mode: WiFi Rate: BandWdith: Channel:
[ packet -] [11e1m -] [2m v| [1ze12 -
Attenuation(0.25dB) Duty Cycle Certification EN Certification Code:
0 10% - 0x1fc000 CE -
=
/|
Loz
DEEUG: init_param_default [T9]=0x35 -
DEBUG: init_param_default [T9]=0x55
DEBIG: init_param_default [A1]=0x2
DEEUG: init_param_default [80]=0x3
|:| Show Send
DEBUG: init_paran_default [80]=0x5 [C] show Time
Log Clear
DEBUG: kx4 Set certification parameterzs succesafully! sk |’ |
1

Figure 2-4. RF Test Configuration

Phy Init Bin files are applicable to product application firmware.
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@ 0. Appendix A. Typical Average Output Power of ESP32 Series

Appendix A. Typical Average
Output Power of ESP32
Series

See the table below for the typical average output power of ESP32 series

Table A-1. ESP32 Series Target TX Power

Rates ESP32 (dBm) ESP32-S2 (dBm) ESP32-C3 (dBm)
11b 1 Mbps 19.5 19.5 20.5
11b 11 Mbps 19.5 19.5 20.5
119 6 Mbps 18 18 20
11g 54 Mbps 14 15 18
11n-20 MCSO 18 18 19
11n-20 MCS7 13 13.5 17.5
11n-40 MCSO 18 18 18.5
11n-40 MCS7 13 13.5 17
Espressif 1718 2021.04
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