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1. Test Preparation
1. Test Preparation

1.1. Hardware Preparation

Three hardware devices are needed for SRRC certification tests: the DUT (device
under test), serial port board, and USB cable as shown in Table 1-1.

Table 1-1. Hardware Description

Item Picture Quantity | Description

Products designed based on ESP

DUT N/A 6 )
chips or modules

Connect the PC with the Dupont

Serial port ’ cables from the DUT. It serves as the
board USB-UART converter that allows the
PC to communicate with the DUT.
L
. . )
USB cable ’ Connect PC with the serial port
board.
[] Note:
It is recommended to buy Espressif ‘s serial port board via this link to reduce testing interference and
to your convenience.

1.2. Software Preparation

Download the software required for SRRC certification. Table 1-2 is the software

description.
Table 1-2. Software Description
Item Description
ft232r-usb-uart.zip The driver application for Espressif’s serial port board.

It contains the test bin files and tools for downloading

ESP_RF_test_tool.zip and running the bin

1.3. Download the Test Bin

Before you conduct any test, please set up the download environment and then
download the test bin according to this section.
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\ 1. Test Preparation

1.3.1. Setup Download Environment

Table 1-3. Setup Download Environment

Chip Description

e Connect 3V3/CH_EN pins to the 3.3 V power supply
e Connect RXD/TXD/GND pins to corresponding pins of a serial

ESP8266 converter so that PC can communicate with DUT
ESP8285 e PullMTDO (GPIO15) low
e Pull GPIOO (Boot) low to make DUT enter the downloading
mode

e Connect 3V3/CH_EN pins to the 3.3 V power supply

ESP32 e Connect RXD/TXD/GND pins to corresponding pins of a serial
ESP32-S2 converter so that PC can communicate with DUT
ESP32-S3 e Pull GPIOQ (Boot) low to make DUT enter the downloading

mode

e Connect 3V3/CH_EN pins to the 3.3 V power supply

ESP32-C3 e Connect RXD/TXD/GND pins to corresponding pins of a serial
ESP32-C6 converter so that PC can communicate with DUT
ESP32-H2 e Pull GPIO9 (Boot) low and GPIO8 high to make DUT enter the

downloading mode

1.3.2. Download Test Bin
After building the hardware environment, please download the test bin as follows:

1. Switch on the serial port board, and the indicator LED will light up as shown in
Figure 1-1.

LLLLELTTTTT

Power Switch TXand RX

3V3 and GND

Figure 1-1. Connection with Serial Port Board
2. Unzip and open EspRFTestTool.
e Select the ChipType, COM, BaudRate, and click on Open to open the serial port.
e Select Flash as the download address.

o Select the test bin for your chip (see Table 1-4)
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Table 1-4. Non-signaling RF Test Bin and the Download Address

Non-signaling RF Test Bin Chip Feature
Sy Download Wi-Fi Bluetooth
Bin Address
Bluetooth
. 11b, 11g, 11n-HT20, 11n- &
ESP32 ESP32_RFTest_Bin 0x1000 0 Blotooth
LE 4.2
ESP32-52 | ESP32-S2 RFTest Bin | o0xio00 | 1P 119, 11n-HT20, T1n- —
HT40
ESP32-S3 | ESP32-S3_RFTest Bin 0x0 11b, 11g, L%’Z';TZO’ n- 1 giEso
ESP32-C3 | ESP32-C3_RFTest Bin 0x0 11b, Mg, STTJTZO’ - glEs0
ESP32-C6 | ESP32-C6_RFTest Bin 0x0 11b, Mg, ngwzo, -1 BlEsO
BLE 5.2 &
ESP32-H2 | ESP32-H2 RFTest Bin 0x0 — Zighee &
Thread
ESP8266 .
ESP8266_RFTest Bin 0x0 11b, 11g, 11n-HT20 —
ESP8285

e Click on the Load bin button and SUCC will show once the download succeeds.
Figure 1-2 shows the interface of downloading test bin for ESP32
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Manual Test
ChipType [ESP22 ] con  [comza ~| BaucRate open

MAC-30-ae-ad-1e-2dca | |/Bin/ESP32_RFTest V179_20210114.bin Select Bin
—
—

WiFiTest | BTTest | WiFiAdaptivity | Manual |

SUCC

Test Mode: WiFi Rate: BandWdith: Channel:

[ continues | [1101m | [20m | [1zs2

Attenuation(0.25dB) Duty Cycle [C] certification EN Certification Code:

0 default 0x1fc000 SRRC

Log

DEEUG:Writing at 0x00015000... (75 %)

DEBUG:Writing at 0x00018000... (87 %)

DEBUG:Writing at 0x00014000... (100 %)

DEBUG: Wrote 188380 bytes (122234 compressed) at 0x00001000
in 11.4 seconds (effective 132.1 kbit/s)...

WAFNING:Hash of data werified.

DEEUG:Leawing. . .

DEEUG:Load bin success!

zet to com port! [T show Time

Com23 1= open =erl A Log Clear
DEBUG: open com?3 sucess |ﬂ

|:| Show Send

Figure 1-2. Download Test Bin for ESP32

EspRFTestTool's default download address is 0x1000, so it is only applicable to ESP32
and ESP32-S2. For chips with a download address of 0x0, please use DownloadTool.
Figure 1-3 shows the interface of downloading ESP32-C3 test bin with this tool. For

more details on how to use DownloadTool, please refer to DownloadTool Instructions
under the help folder.
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Chip Type |ESF3ZC3 ~|  Com Port|CoMiis ~  Baud Rate | 115200 - Open Close

SUcCC

Te:df:al 42:66:

94
(.
0% (Floh

E

Log
U6 FURTITE. - . " [Start Toe
DEBVG: Load flash. ..
Flash params set to 0x0200 Stop Load
Compressed 144976 bytes to 85516, ..
DEBUG: Writing at 0x00000000... (16 %)
DEBUG:friting at 0x00004000... (33 %)
DEBUG: Writing at 0x00008000... (50 %)
DERUG: Writing at 0:x0000000 EBE %)
DEBUG:friting at 0x00010000... (53 %)
DEBUG: Writing at 0x00014000... (100 %)
DEBUG: Wrote 144976 bytes (G5516 compressed) at 0x00000000 in 8.0 seconds (effective
145.1 kbit/s). ..
WARNTHG: Hash of data werified

DEBUG: Lesving. ..
DEBUG:Load bin success!

DERG: Open COM113 success!

Figure 1-3. Download Test Bin for ESP32-C3
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2. Fixed Frequency Test

This chapter describes how to run the fixed frequency test bin on the products that are
based on ESP chips or modules.

2.1. Environment Setup

In hardware, the EN pin of ESP chips is usually designed to be connected to the 3V3
power line via an RC delay circuit. Solder Dupont wires to the TXDO, RXDO, Boot, 3V3,
and GND of the chip and connect them to the corresponding pins of the serial port
board. Connect the serial port board to the PC with a USB cable so that the PC can
communicate with the DUT and power up the serial port board. Figure 2-1 shows a
block diagram that illustrates the test environment setup for the DUT.

At V3
|
TXDO
RXDO Serial USB
1 RF Matching ESP Module Port PC
GND Board

| BOOT

Figure 2-1. Environment Setup Block Diagram

When testing conduction, RF cable is attached to the back of the ESP RF matching,
and if an antenna is also attached to the back of the 1 match, it should be
disconnected. When RF matching is included within a module shield, the RF cable
should be soldered to the outside the shield, as shown in Figure 2-2.

When testing radiation, connect the antenna directly to the back of the RF matching
and ensure that it has no obstruction around.

\ -
s
Figure 2-2. RF Cable Connection for Module Conduction Test
Table 2-1 lists the hardware environment for each chip to run the test bin, which is

slightly different from the environment to download the bin (differences marked in
boldface).

Espressif 6/12 2021.08
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Table 2-1. Hardware Setup for Running the Test Bin

Chip Description
e Connect 3V3/CH_EN pins to the 3.3 V power supply
ESP826E e Connect RXD/TXD/GND pins to corresponding pins of a serial
converter so that PC can communicate with DUT
SelFEAE e PullMTDO (GPIO15) low
e Pull GPIOO high
£SP32 e Connect 3V3/CH_EN pins to the 3.3 V power supply
£SP32-S2 e Connect RXD/TXD/GND pins to corresponding pins of a serial
) converter so that PC can communicate with DUT
ESP32-S3 e Pull GPIOO high
£SP32-C3 e Connect 3V3/CH_EN pins to the 3.3 V power supply
ESP32-C6 e Connect RXD/TXD/GND pins to corresponding pins of a serial
i converter so that PC can communicate with DUT
ESP32-H2

e Pull both GPIO9 and GPIO8 high

712 2021.08
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2.2. Run the Test Bin

2.2.1. Wi-Fi Fixed Frequency Test

¢ Disconnect |00 of the DUT, and then toggle the power switch of the serial port
board to power it up.

e In EspRFTestToal, click on WiFi Test, and select TX continues as the Test Mode.

e You can decrease power by setting values in the field of Attenuation(0.25dB).
The unit is 0.25 dB, which means the value 20 represents a decrease of the
maximum power by 20x0.25=5dB. The field defaults to 0, meaning no
attenuation.

e Select other options according to the laboratory test needs. Then click on start to
start the fixed frequency test. The log is displayed in the tool. Figure 2-3 shows
the test interface of ESP32.

Tool Help

Manual Test

ChipType [ESP32 ~| com [comzs | Baudrate |115200 v| [ open | [ciose

MAC:30-ae:ad-le-2d.c4 | |/BIn/ESP32_RFTest V173_20210114.bin Select Bin
——

/" WiFi Test | BTTest | wiFiadaptivity | Manual | N

SUCC

Test Mode: WiFi Rate: BandWdith: Channel:

TX continues b 1M 20W 112412
Attenuation(0.25dB) Duty Cycle: |:| Certification EN Certification Code:

0 default 01 fe000 SRRC

A

Loz

DEEUG: open com23 sucezs
DEEUG: chwdOm_en 0
DEBUG:tx_contin_en 1
DEBUGzwifitwout 1 0x0 0
DEBUG: chwdOm_en: 0

DEEUG: wifi tx contirmous test!
[ show Send

EEBUG:Wifi tx out: channel=l, rate=0x0, BE=0, 1ength:4095,j [C] show Time

dela=0

Log Clear

Figure 2-3. ESP32 Wi-Fi Fixed Frequency Test
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source not found. for the test interface.

Toal

Help

Mannul Test
ChipType [ESP3252  ~|cOM  [cOM1ie ~| Baudrate [115200 | [ open | [close
MAC18Te3472:50-se | P-S2_RF_TEST_V200_40M_20200712.bin | [Flagh =] [ Select Bin ]
SUCC
_100% Load Bin
- N

WiFiTest | BTTest | WiFiAdaptiity | Manual |

Test Mode: WiFi Rate: BandWdith. Channel:

[T Tone ~| |11 ~| [2om v | [1zar2

Attenuation(0.25dB) Duty Cycle: Certification EM Certification Code:
o | |defaut ~| [oxtfco00 | [sRRe ~]
| start | [ stop ]
_/
Log
zet to com port! -
Comlld iz open =zer(
DEEUG: open comlld sucess
DEBUG:tx tone M
DEEUG: chwdlm_en 0O
DEBUG:wifizscwout 1 1 0
DEEUG: chwdlOm_en: 0
. Show Send
DEEUG: wifi =ingle carrier tx out, =ingle carrier iz in 1 [C] show Time
channel, power iz about (20-0.0) dBm HW
LogSave

Figure 2-4. Single Carrier Test Interface
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2. Fixed Frequency Test

2.2.2. Bluetooth Fixed Frequency Test
The bin for Bluetooth Fixed Frequency tests is the same as that for Wi-Fi.

o Open EspRFTestTool, and select the ChipType of the DUT. The ESP8266,
ESP32-S2 series of chips do not have Bluetooth functionality, so there is no
Bluetooth test for them. ESP32-C3 series of chips only support Bluetooth LE.

e Switch to the BT Test tab and configure the parameters: In general, set Power
Level to 4 and other parameters according to the actual needs. Figure 2-5 shows
the ESP32 Bluetooth Fixed Frequency Test interface.

Tool Help

Manual Test

ChipType [ESP32 | con [comz3 ~| BaudRate [115200 | [ open | [ close |

MAC:30:3e:38:1e:2dcd /BinfESP32_RFTest V179 20210114 bin Select Bin
-

s
WiFiTest | BTTest | WiiAdaptivity | Manual |

SUCC

Teszt Mode: Power Level: Channel:

BT TX ~|  [om2

Ulap: Syncw: Payload length:

| oxeBCB967E | [ox0 E

Data Rate:

\ 1M_DH1_prbsg =

Loz
DEEUG:fcc bt tx 4 001 1 2

DEEUG:fcc_bt_tx: tzpwr=d4, hoppe=0, chan=0, rate=1,
DH_twvpe=1, data type=2

DEEUG : cmd=stop
DEEUG:rw done! O

|:| Show Send
DEEUG:fcc bt _t= 4 0011 2

DEEUG:fcc_bt_tx: tzpwr=d4, hoppe=0, chan=0, rate=1, [C] show Time

DH_twvpe=1, data_type=2
L
5

Figure 2-5. Bluetooth Test Interface
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3. FAQ
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Q: How do I update the power parameters of a certification test to the application
firmware?

A: Please refer to the ESP32-Series_PowerLimitTool_Instructions_EN documentation.

Q: Power and PSD exceed the standard.
A: 1. Make sure the RF matching is tuned correctly.

2. Enter a value in the attenuation field of the fixed frequency test tool to reduce the
power.
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Disclaimer and Copyright Notice

Information in this document, including URL references, is subject to change without
notice.

ALL THIRD PARTY’S INFORMATION IN THIS DOCUMENT IS PROVIDED AS IS WITH
NO WARRANTIES TO ITS AUTHENTICITY AND ACCURACY.

NO WARRANTY IS PROVIDED TO THIS DOCUMENT FOR ITS MERCHANTABILITY,
NON-INFRINGEMENT, FITNESS FOR ANY PARTICULAR PURPOSE, NOR DOES
ANY WARRANTY OTHERWISE ARISING OUT OF ANY PROPOSAL, SPECIFICATION
OR SAMPLE.

All liability, including liability for infringement of any proprietary rights, relating to use
of information in this document is disclaimed. No licenses express or implied, by
estoppel or otherwise, to any intellectual property rights are granted herein.

The Wi-Fi Alliance Member logo is a trademark of the Wi-Fi Alliance. The Bluetooth
logo is a registered trademark of Bluetooth SIG.

All trade names, trademarks and registered trademarks mentioned in this document
are property of their respective owners, and are hereby acknowledged.

Copyright © 2021 Espressif Systems (Shanghai) Co., Ltd. All rights reserved. All rights
are reserved.
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