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1. Introduction

1.1 Test Introduction

This guide will introduce how to conduct BLE DTM Test based on ESP32-H2 products, by
using related software and equipment.

1.2 Product Introduction

Details about product can be found in data sheet.To see more information please enter
espressif official website.

2. Test Structure

Signaling Tester Shield Box
] O
D O RF Cable UART 0 PC
D O O DUT
C1010] USB O
[
UART 1

Figure 1. Test Structure

DUT(Device Under test): Products based on ESP32-H2 platform, which will be called as DUT
in the rest of the article.

PC: When testing, run serial port tool on PC. PC and DUT communicate through UART, to set
configurations for different test purposes.

Signaling Tester: To test performance of DUT,e.g. Rohde&Schwarz CMW500
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3. Preparation before Test

3.1 Hardware Preparation

Name Picture Number Introduction
Used as USB -to-Serial
adapter.
_ DUT communicates with PC
Serial port board 2 through UART, to set test
configurations.
Used for connection
between DUT and PC.
Micro USB Cable 2
PC ) 1 To run serial tool and
EspTestTool
Used to test BLE
i 1 performance
Test Instruments parameters.Can be other
(e.g.CMW500) instruments which can
realize same function.
- 1
RF Cable Used to transmit and

receive radio signal
between tester and DUT
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3.2 Software Preparation

Name Introduction
ft232r-usb-uart.zip Driver for USB to Serial Port(will be
downloaded automatically when serial port
board is plugged)
SecureCRT or other serial port tools DUT receives commands from PC to set up

test configurations.

EspRFTestTool_vX.X_Manual(downloaded from (To configure and conduct different test modes
espressif website)

4. DTM Test - HCI

4.1 Hardware Connection

(1) UARTO

This UART is used to communication between PC and DUT. DUT receive commands from PC
to set up test configurations and download bin file. Here is the connection details:

® DUTTXDO0: Connected to Serial port board TXO.
® DUTRXDO: Connected to Serial port board RXO0.
® DUTGND: Connected to Serial port board GND.

® DUT3V3: Connected to Serial port board 3V3.

(2) UART 1

HCI Serial port, used for connection between DUT and Tester. Here is the connection details:
® DUT pin108: Connected to Serial port board TXO.
® DUT pin109: Connected to Serial port board RXO.
® DUTGND: Connected to Serial port board GND.

Note: If you are not using ESP serial port board, TX & RX connection may be opposite.
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4.2 Test Execution

(1) Connect DUT with PC by UARTO, and connect DUT with Tester by UART1.
(2) Open serial port tool, open the serial port of UARTO and set baud rate as 115200. After
DUT being powered on (connect RF cable between DUT and tester before electrifying DUT),

the following content will be printed on serial port interface.

« serial-com17 x 4 b
I (261) cpu_start: Pro q? ~
w (270) clk: esp_perip_clk. 1n1t() has not been implemented yet

I (277) cpu_start: Pro cpu start user code

T (277) cpu_start: cpu freq: 96000000 Hz

I (278) cpu_start: Application information:

I (280) cpu_start: Project name: hci

T (285) cpu_start: App wversion: v5.1-dev-2667- 923??007[9d dirty

I (292) cpu_start: Compile time: Mar 8 2023 16:07:15

I (298) cpu_start: ELF file SHA256: bdADabegazﬂ. 341

I (304) cpu_start: ESP-IDF: 5.1-dev-3667- g2377007\:9d dirty

I (311) cpu_start: Min chip rev: 0 0

I (315) cpu_start: Mmax chip re v0. 99

I (320) cpu_start: chip rev: v0.1

I (325) heap_init: Initializing. Ram available for d namc allocation:

I (332) heap_init: At 40817600 '\En 00035080 (215 Ki IRAM

I (339) heap_init: At 4084D380 len 00002860 (10 K1B) STA(K/DIRAM

w (347) flash_hal: Flash clock frequency round down to 40

w (352) f'\ash hal: Flash clock frequency round down to 40

I (358 lash: detected chip: generic

I (362) sp'\ _flash: flash io: dio

W (366) ip'\df'\ash Detected size(4096k) Tlarger than the size in the binary image header(2048k). using the size in the binar
y image header

I (380) app_start: Starting scheduler on cPUO

I (384) main_task: sStarted on cPUO

T (384) main_task: calling app_main()

I (404) phy: phy_version: 101,0, 90773fa-dirty, Feb 27 2023, 16:19:13

set uart pin tx:8, rx:9.

set rts:-1, cts:-1.

set baud_rate:115200.

I (414) uart: ALREADY NULL

w (414) uart: ESP_INTR_FLAG_IRAM flag is set while CONFIG_UART_ISR_IN_IRAM is not enabled, flag updated

I (424) uart: queue free spaces: 20

controller 1ib commit: [155¢173]

iDFI (464) main_task: Returned from app_main() i

Figure 2. Log of DUT entering BLE DTM mode

(3) Send following commands in sequence in command bar:
® bqgb-zset ble tx_power -i [power level index] (See Appendix B)

After sending this command, the log will print: Set BLE TX power to power_level_index
level.

« serial-com17 x | 4 b

(277) cpu_start: Pro cpu start user code T

(277) cpu_start: cpu freq: 96000000 Hz

(278) cpu_start: application 1nfnrmat1ﬂn

(280) cpu_start: Project name: hc

(285) cpu_start: App versmn vs 1-dev-3667-92377007c9d-dirty

€292) cpu_start: compile ti ar 8 2023 16: 07 15

(298) cpu_start: ELF file SHAZSE bd408bE9a2f133

(304) cpu_start: ESP-IDF: 5.1-dev-3667 - 923?7007(9d dirty

(311) cpu_start: min chip rev: vD [+

(315) cpu_start: Max chip rev: v0.99

(320) cpu_start: chip rev: V0.1

(325) heap_init: Initializing. RAM available for dynamic allocation:

heap_init: At 40817600 len 00035D80 (215 K1B§: D/IRAM

(339) heap_init: At 4084D380 len 00002B60 (10 KiB): STACK/DIRAM

(347) flash_hal: Flash clock frequency round down to 40

(352) flash_hal: Flash clock frequency round down to 40

(358) spi_flash: detected (hwp generic

(362) spi_flash: flash io

(%ﬂ;m{hm:mmHMSuﬂm%bTmmrthMSuemtmbmmym@EMMWﬂm&)Uﬂ@tﬁshehtﬁbhw

image header.

(380) app_start: starting scheduler on cPuD

(384) main_task: Started on CPUO

(384) main_task: Calling app_main()

(404) phy: phy_version: 101,0, 90773fa-dirty, Feb 27 2023, 16:19:13
19

HHMHHS EHHEE A HHHH A H
o~
w
w
™
2

I (414) uart: ALREADY NULL

w (414) uart: ESP_INTR_FLAG_IRAM ﬂag is set while CONFIG_UART_ISR_IN_IRAM is not enabled, flag updated
I (424) uart: queue free spaces:

controller 1ib commit: [155c173]

I(DIEI (464) main_task: Returned from app_main()

Set BLE TX power to 9 level

Figure 3. Log of BLE DTM successfully set up
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(4) Now, the BLE DTM HCI configuration is finished. You are able to conduct BLE tests by
operating the tester.

RF Test

Low Energy

Bluetooth
signaling
OFF

Figure 4. EUT Control Configuration on Tester - HCI

5. DTM Test - 2-wire UART(not supported for

now)

5.1 Hardware Connection

When conducting 2-wire DTM, only UART1 is necessary.

(1) UART1

This UART is used to communication between Tester and DUT. Here is the connection details:
® DUT pin108: Connected to Serial port board TXO.
® DUT pin109: Connected to Serial port board RXO0.

Note: Hardware Flow Control is disabled by default.

www.espressif.com 5



5.2 Test Execution

The initialization of 2-wire UART DTM function will be initiated automatically after power
on.There is no need to input serial commands.
After DUT power on, operate the tester directly.

signaling
| OFF

Figure 5. EUT Control Configuration on Tester - 2-wire UART
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Appendix A - Bin Download

1. Hardware Set up

Besides connect DUT with PC through UARTO as following, lower 109 and pull up 108. Then
electrify DUT. In this way , the chip will enter bin download mode.

® DUTTXDO: Connected to Serial port board TXO.
® DUTRXDO: Connected to Serial port board RXO0.
® DUTGND: Connected to Serial port board GND.
® DUT3V3: Connected to Serial port board 3V3.

You may check serial port log to verify that chip has successfully entered bin download
mode. If chip enters bin download mode, the log will be like this:

 serial-com17 x

ESP-ROM:esp32h2-20221101
Build:Nov 1 2022

rst:0x1 (POWERON),booT:0x4 (DOWNLOAD(USB/UARTO))
waiting for download

Figure 6.Log of bin download mode

Then, keep 108&I109 floating and re-electrify the DUT, chip will enter work mode, in which the
chip realizes its functions.

2. Download bin by EspRFTestTool

You can use EspRFTestTool to download related bin. Here are the operation steps.

(1) Select Tool - Download Tool.
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(2) Choose correct Chip Type, Com Port and Baud Rate. Click Open.

(3) Choose Flash. Check the checkbox in first row. Click "B” to select bin file.Fill in correct
address.

bootloader.bin 0x0

partion-table.bin 0x8000

hci.bin 0x10000

(4) Click Start Loading.

wnloadTool =

Tool | Help
Download Tool Chip Ty |EBFEZH2 Con PolGalLT Baud Ra 115200 Open | | Close
PowertimitTool LM E | BaudRat 9600 pen| [close| r
RAD v | | Select Bin IDLE
IDLE
0% | LoadBin
WiFiTest | BTTest = WiFiAdaptity  Manual
Test Mode: WiFi Rate: BandWith: Channel: — -
0% [UAR | Flash v |
TX continues 11b 1M 200 2412 e L]
Attenuation(0.25dB) Duty Cycle Certification EN ~ Cerification Code N Log -
B s s S —_— Dl cont’, TCONLe, CONLT, TOORS'] [tart Loal
= : D:Open COMLT success! Soop ot
S 0P D: CD:/VorkFile/Test/Bin/ESP32-H/H2 ECO1/esp32h2_dtn_20230308/ E
o bootloader. bin', *All Files (#)7) - rrase
D: ("D /WorkFile/Test/Bin/ESP32-H/H2 ECO1/esp32h2_dtm_ 20230308/
partition-table.bin', "411 Files (0)')
D: (' D /¥orkFile/Test/Bin/ESP32-H/H2 ECO1/esp32h2_dtn_20230308/
hei.bin', "1l Files ()’)
[] Show Sen
[ show ﬂl\i\\ i
| Log Clear r
| Log Save Log Save.

Figure 7.Download bin using EspRFTestTool (1)

E
DownloadTool = a DownloadTool o m]

Chip Ty [sSPazi2 v| Con PolcoM7  v| Baud Ra[115200 v| [ open | [Glese

eSS

tac: G2 01 espaha v doponson/peiuti ... [EG0G0N

00:00:00:00 ‘
100:00

e 2u [ARIV] [Flagh I ik (Flech

Log Log

Di¥riting at 0x0001d000... (20 %) < Di¥riting at 0x00080000... (38 %) - | R
D:¥riting at 0x0001d400... (20 %) D:¥riting at 0x00051000... (98 %) Step Leac
De¥riting at 0x0001dBO0... (20 %) D:¥riting at 0z00051400... (98 %) Erase
D:¥riting at 0X0001dc00... (21 %) D:¥riting at 0x00051800... (39 %)

D:¥riting at 0x00016000... (21 %) D:¥riting at 0:00051c00... (39 %)

| |p:eriting at 0x000Le400... (21 %) N D:¥iriting at 0x00032000... (100 )
D:¥riting at 0x0001eB00... (22 %) Dilirote 439216 bytes (270433 conpressed) at 0300010000 in 81.3
| [Do¥riting at ox000tect0... (22 %) | seconds (effective 1172 kbit/a)...

D:¥riting at 0X00015000... (23 %) ViHash of data verified.

D:¥riting at 0x0001£400... (23 %) DiLsaving...

D:¥riting at 0%0001£800... (23 %) D:Load bin success! T
D:¥riting at 0x0001£c00... (24 %) D:Open COILT success! ——
De¥riting at 0300020000... (24 %) D:Close conts success! o2

v v | [Log Save]

Figure 8.Download bin using EspRFTestTool (2)

When “SUCC” with yellow background appears, it means the bin has been successfully
downloaded.
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Appendix B - UARTO Commands Introduction

1. Set up BLE TX Power
Command: bgb -z set_ble_tx_power -i [Power_level_index]

Introduction: Power level index corresponds to TX power, varies from 0 ~ 15.

Power Level Index| Chip BLE TX Power/dBm
0 -24
1 -21
2 -18
3 -15
4 -12
5 -9
6 -6
7 -3
8 0
9
10
11 9
12 12
13 15
14 18
15 20

For instance, command bgb -z set_ble_tx_power -i 9 will set BLE TX power from as 3 dBm .

2. Change pin for UART1

Command: bgb -z reconfig_uart1_pin -t [TX_pin] -r [RX_pin]
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Introduction: If GPIO8 and GPIO9 can not be the pins for UART1, you can use this command

to configure other GPIO as the pins for UART1.

For instance, command bgb -z reconfig_uartl _pin -t 4 -r 5 will set GPIO4 as UART1 TX pin,

GPIO5 as UART1 RX pin.
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