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1. Introduction

1.1 Test Introduction

This guide will introduce how to conduct BLE DTM Test based on ESP32-S3&ESP32-C3
products, by using related software and equipment.

1.2 Product Introduction

Details about product can be found in data sheet, please enter espressif official website.

2. Test Structure

Signaling Tester Shield Box
] O
D O RF Cable UART 0 PC
D O O DUT
oo O
{
UART 1

Figure 1. Test Structure (e.g.HCl)

DUT(Device Under test): Products based on ESP32-S3&ESP32-C3 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
through UART, to set test
configurations.

Serial port board

Used for connection

i) between DUT and PC.
Micro USB Cable

PC i 1 Run EspTestTool

Used to test BLE

i 1 performance
Test Instruments

parameters.Can be other
(e.g.CMW500)

instruments which can
realize same function.

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 pin 104: Connected to Serial port board TXO.

DUT pin 105: Connected to Serial port board RX0.

Note: If you are not using ESP serial port board, connection may be different.(I04 - RX0, 105
-TX0)
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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 Port Settings Reveiving Log
oo [032mI(220] cpu_start: cou freq: 160000000[0m
Port Check Check Click =
[0;32m1 (220) cpu_start: Application information:fom
[0:32m (223) cpu_start: Project name: ~ ssclom

Chip Select EsPa2-S3 2] | oami (227 cpu
[0;32m1 (234) cpu_s

: App version: 4. 2-betal-327-gf726abds(0m
: Compile time:  Feb 23 2022 16:55:5410m
: LF il SHA2S6: S44Sf1783af0675..[0m
LESPADE:  vAd-betsl-215-gafdssfscis-dirtom
Initalizing. RAM available for dynamicallocationifom
AY3FCI180 len 00047E50 (267 KiB): D/ IRAM[Om
. —_— 0:32mi (267) heap_init: At 3FCE0D00 len 0000EE34 (59 KiB): STACK/DRAMIOm
0:32mi (273) heap_init: At 3FCF0000 len 00008000 (32 KiB): DRAM[Om
{0:32mi (275) heap_init: At 600FE000 en 00002000 (8 Kig): RTCRAM[Om
il {0:32mi (286) spi_flash: detected chip: genericiom
0321 (291) spi_fash: fiash io:dio(om
Close Serial Port I oi_flashs 2 sizein Using the size in the binary image header(0m
[0:32mi (308) sleeps Configure to isolate all GPIO pins n sleep statelom
ReceiveinHEX [ [0;32m1
>[0;32m! (333) uart queue free spaces: 1010m

r
Portselect |com20

BaundRate select (115200

ssc:BaB it
$SC config: configs/ESP3253/55C_BQB

SSCversion: cert/bgb_rf_esp32s3_c3_20220114(f726abcks)
1DF version : cert/bqb_rf_esps3_20211223(afd6sf5c)

WIFI LIB version : (HEAD detached at ae1371692)(3e137109)

i : (HEAD detached at 54a69e536) (54a69253)
phy version : 402,fod6sbe,Jan 28 2022,11:04:07

treadyltt

Transmitting Command

Figure 2. Log of DUT entering BLE DTM mode

(3) Send following commands in sequence in command bar:
® Dbgb-zset ble tx _power-i9
® Dbgb-zset uart_param-f0-b 115200
® bgb-zinit

After sending every command, serial port interface will print “BT: OK”, which
represents the command has taken effect. After sending the last command, the serial
port interface will show as the following:
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lberialbonvi s Y -

opseet [mm ]
e e o
e —

Open Serial Port
Close serial Port

[7] Recelve in HEX [ Transimit in HEX

RevelvingLog

ssc_bt, gotope
SSC: set uart pin TXD 7RXD 4 RTS 18 CTS 10

+8T:0K
bgb-zinit

$5C:bab

SSC: bluetooth init

UARTPINs: TXD 7RxD 4 RTS 18CTS 10

[0:32m (3973) goio: GRIO(7] | InputEn: 0] OutputEn: 1| Opendrain: o] Pullup: 0] Pulldown: 0] Intr:0 [om

>[0;32m (3983) gpio: GPIO[18]| Inputen: 0] Outputen: 1] OpenDrain: o] Pullup: 0] Pulldown: o] Intr:0 [om

[0;32mi (3993) goio: GRIO[A] | InputEn: 1] OutputEn: 0] Opendrain: 0] Pullup: 0] Pulldown: 0] Intr:0 [om

| nputen: 1] Outputen: ]

baudrate 115200, parity: 0,

BLETk Power:9
T_INIT: BT controller
phy_init: phy_y Jan 28 2022,11:04:07(0m
system_api: Base MA
system_3
BTINIT:
fom
+8T:OK

(4) Now, the BLE DTM HCI configuration is finished. You are able to conduct BLE tests by

operating the tester.

Pullup: 0] Pulldown: 0] Intr:0 {om

Transmitting Command

Figure 3. Log of BLE DTM successfully set up

Connection Status | Sotup
Connection Status Operating Mode ~ |RF Test ~|
CMW (Master) 9 Burst Type ‘Low Energy x|
RxPower - PHY 1 Mbps -
EUT Control RF Setup
HW Interface USB to RS232 adapter jid] Rx/Tx (EUT) o
EUT Comm Protocal _[HCI = || Channel 0 Go to...
Virtual COM Port com? | Frequency 2402.0 MHz
Baud Rate [115200 -] TxLevel (CMW) —-40.00 dBm
Stop Bits [1 =] ixxz Nom. Pouer . 10.00 dBm
Parity |None il Diny Tx -
Protocol |None =] Signal Characteristics
Autoreset EUT = Packet Type  |RF_PHY_TestRef B
Use BR/IEDR Settings I Payload Length == o h]ﬂe{s}ri
Pattern Type 10101010 -
Event Log
10:04:42.203 8P Log Files uploading to LogDump3
10:04:39.993 4B Port closed
10:04:30.993 4P Stopped Tx Test Bluetooth
10:04:39.97 3B CMW—>EUT: End Test signaling
10:04:37.463 EPCMW->EUT: Start TX Test OFF

Figure 4. EUT Control Configuration on Tester - HCI

5. DTM Test - 2-wire UART

5.1 Hardware Connection

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

This UART is used to communication between Tester and DUT. Here is the connection details:
® DUT pin104: Connected to Serial port board TXO.
® DUT pin I05: Connected to Serial port board RX0.

Note: Hardware Flow Control is disabled by default.

5.2 Test Execution

The initialization of 2-wire UART DTM function will be conducted after power on
automatically.

|L(yw Energy
RxPower e PHY 1 Mbps
EUT Control RF Setup
HW Interface |USB to RS232 adapter | Rx/Tx (EUT)
EUT Comm Protocol IZ—wire ~| Channel 0 Go to...
Virtual COM Port com? | Frequency. 2402.0 MHz
Baud Rate 115200 - Tx Level (CMW) —40.00 dBm.
Stop Bits I - 10.00 dBm
Parity ]None od|
Protocal ]None | S
Autoreset EUT F : [RF_PHY_TestRef

110101010

Eventlog
10:04:43.563 4 Signalling off

10:04:42.203PLog Files uploading to LogDump3
10:04:39.993@Port closed

10:04:39.993@ Stopped Tx Test

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

1. Hardware Connection

Besides connect DUT with PC through UARTO as following, lower ESP32-S3 100 (For ESP32-C3,
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:

[E serial-com?7 - SecureCRT

File Edit View Options Transfer Script Tools Window Help

e | ﬁ Enter host <Alt+R> 3 15 A '_S B; = | % f,‘ © | &7
« serial-com7 x
% ! ||ESP-ROM:esp3253-20210327
'Qm ’Q i WE=WRa Build:Mar g? 2021

- : rst:0x1 (POWERON),boot:0x0 (DOWNLOAD(USE/UARTO))
=3 Sessions waiting for download

--#) serial-com7

Figure 6.Log of bin download mode

For ESP32-S3, keep 100 floating or pull it up(for ESP32-C3, keep 108&109 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.
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(1) Select Tool - Download Tool.

(2) Choose correct Chip Type, Com Port and Baud Rate. Click Open.

(3) Choose Flash. Check the checkbox in first row. Click ”@” to select bin file.Fill in 0x0 as bin

download address.

(4) Click Start Loading.

EspRFTestTool = o 5
i ki [ DownloadTool = O
Tool Help
Download Tool Chip Ty [ESP3253 Con PolCaly Baud Ra [115200 Open | | Close
PowelimitTool by B ~| BaudRat |9600 | [open| [close
—t 356-53/B5F32-53 DILKCL 2020225 fbdttho.bin ... [0 |
oe| | IDLE I [ [
0% | LoadBin
Ol L |
WiFiTest | BTTest = WiFiAdsptiity  Manual
Tost Mode: WiFi Rate BandWith : Channel: O | 0 |
TX continues 11b 1M 20M 112412 0% Fla_sh ~
Attenuation(0.25dB) Duty Cycle: Certification EN  Certification Code: I Log
0 default 011000 SRRC 4 DEBUG: ['CONL’ ] e
start stop DEBUG: [* CON1" ] 3top Loac
DEBUG: ['con1’, *cony’] 7
Log DEBUG :Open CONT success! I2s2
DEBUG: (' D: /StudyDoc/Test/Bin/ESP32-53/ESP32-
53_DTH_HCI_20220223_fbdoebe. bin', "All Files (')
[] Show Sen
[] Show Timi
ombine Bi
Log Clear
-og Clear
Log Save
Log Save
Figure 7.Download bin using EspRFTestTool (1)
[ DownloadTool = O X [ DownloadTool - o
Chip Ty |ESP3253 v| Com Focony v | Baud Ra 115200 Open | | Close Chip Ty ESP3283 Con Po 027 Baud Ra 115200 Open | | Close
e e Sl .| -
LOAD ] |
MAC £4:12: uc:f:12:¢ | [ [ ... |-
214237168 a:42:37:68
ol (5 —
.| oo [Flish N 0% [r1ach
Log N “og
i i — * | [tart Loas
Ruming stub. .. | DEBUG ¥riting at 0x00018000... (53 %) ——
Stub Tumning. .. stop Loac DEBUG:Hriting at 0x0001c000... (61 %) $top Loac
DEBUG:Load lash... Erase DEBUG:¥riting at 000020000... (69 %) T
Congressed 400784 bytes to 208380... DEBUG:Writing at 0x00024000... (76 ¥)
DEBUG Writing at 0x00000000... (7 %) DEBUG:Hriting at 0x00028000... (84 %)
DEBUG:¥riting at 0x00004000... (15 %) DEBUG Wi ting at 0x00020000... (32 %)
DEBUG:Writing at 0x00008000... (23 %) DEBUG:¥riting at 0x00030000... (109 %)
DEBUGWriting at 0z00006000... (30 %) DEBUG:¥rote 400784 bytes (208589 conpressed) et 0300000000 in
DEBUG:Writing at 0x00010000... (38 %) 18.5 seconds (effective 173.0 kbit/s)...
DEBUG:Writing at 0z00014000... (46 %) VARNIIG:Hasa of data verified.
DEBUG:Writing at 0x00018000... (53 %) T DG Loavie... T
DEBUG:Writing at 0z0001c000... (61 %) DEBUG:Load 3in success! -
DEBUG Writing at 0x00020000... (69 %) o5 Pl DEBUG:Open EOI7 success ! 08 Clear
V| [Log Save v |Log save

Figure 8.Download bin using EspRFTestTool (2)
When “SUCC” with yellow background appears, it means the bin has been successfully

downloaded.

Note:The download address may vary from different chip types and bin files.
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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 TX Power/dBm
0 -24
1 -21
2 -18
3 -15
4 -12
5 -9
6 -6
7 -3
8 0
9 3
10
11
12 12
13 15
14 18
15 21

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

2. Change pin for UART1
Command: bgb -z set_uart_pin -t [TX_pin] -r [RX_pin] -q [RTS_pin] -c [CTS_pin]
Introduction: If GPIO7\GPIO4\GPIO18\GPIO10 can not be the pins for UART1, you can use

this command to configure other GPIO as the pins for UART1.
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For instance, command bgb -z set_uart_pin -t 7 -r 8 -q 9 -c¢ 10 will set GPIO7 as UART1 TX pin,
GPIO8 as UART1 RX pin, GPIO9 as UART1 RTS pin, GP1010 as UART1 CTS pin.

Note: If you choose not to use flow control(RTS & CTS), you still need to configure the two
pins using above command in DTM HCI test. Though, do not connect GPIOs with RTS and CTS

on the serial port board.
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