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CHAPTER
ONE

ESP-MOONLIGHT SUPPORT POLICY

From December 2023, we will offer limited support on this project, but Pull Request is still welcomed!
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CHAPTER
TWO

SUPPORTED VERSIONS AND CHIPS

ESP-Moonlight

Dependent ESP-IDF

Target

Support State

master

>=release/v4.4

ESP32 ESP32S3

Limited Support
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CHAPTER
THREE

GET STARTED

Building Products with ESP32 fast: MoonLight

/S
\/

7y

Jumpstart Now

3.1 27

3.1.1 ESP-Moonlight[2|2I2] ESP32

ESP-Moonlight ESP32

! LED

.
* A2 OTA
* PPRRERER



introduction.html
introduction.html

ESP-Moonlight

-Moonlight

Fig. 1: ESP
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3.1.2 PRI

ESP32-Moonlight V2.0

LED RGB5050*6

IR A

ESP—Moonlight
V2.0 §31662 2020.9‘.”@

Fig. 2: ESP32-Moonlight

3.2

3.2.1 PRRRRI

ESP32
ARRRRRARAARRPRN Linux?Windows @ MacOS RRIZRIZESP32 RIRRRR USB RRRRRRRRRARRRIRE ESP-IDF (2R

3.2.2

» ESP32-Moonlight ESP32
« USB
. PC2Windows[ILinux [l Mac OS[

3.2. 9
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Fig. 3: ESP32-Moonlight

ESP-IDF make [ Eclipse

Toolchain

Application

U

UPLOAD

DOCRGONGROS NG00S0 e
ELTETET LET TR

Fig. 4: ESP32
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3.2.3 ESP-IDF

ESP-IDF ESP32

* ESP-IDF (Espressif IoT Development Framework) ESP32
A 1 T A BN SN D) MESH ESP-MDF PRPRRRRRRRRA2 github

* ESP-IDF ESP32
+ ESP-IDF (P2 Windows?Mac[ILinux V4.0

ESP-IDF

ESP-IDF ESP-IDFRPRRRRRRRRIAAI0

ESP-IDF

ESP-IDF

ESP-IDF
Components
Application
FreeRTOS Third party Components
components
WiFi Stack Business
Cloud logic
LwlP
Drivers Glue code
Drivers
Protocols Drivers
(etc)
Build system Makefiles
Tools Configuration

Fig. 5: ESP-IDF
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https://www.espressif.com/en/products/hardware/socs
https://github.com/espressif
https://docs.espressif.com/projects/esp-idf/zh_CN/release-v4.0/get-started/index.html

ESP-Moonlight

ESP-IDF 217 221222202 RRRRRRRRE SDK

Project

main/
(Main component)

Components/
directory

component A

component B

Makefile
CMakelists.txt
sdkconfig
sdkconfig.defaults

build/ directory

Fig. 6:

o CMakeLists.txt [ Makefile

« main ARRPRRRRRRRRRRPRRRRRRRRAAR2R main
. sdkconfig.defaults SDK
v
o build APRRPRRRR2AR2MN
o sdkconfig menuconfig

Note: PIRRIR/ PRI

12 Chapter 3. Get Started


https://docs.espressif.com/projects/esp-idf/zh_CN/v4.0/api-guides/build-system.html#component-directories
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3.24 ESP-Moonlight

ESP-Moonlight ESP-IDF ESP-Moonlight

’$ git clone —-recursive https://github.com/espressif/esp-moonlight

APRRRRRRRRRRRRARARN ESP-IDF ESP-Moonlight ESP-IDF V4.0.1
esp-idf I v4.0.1 [ tagl

$ cd esp-idf
$ git checkout -b v4.0.1 v4.0.1
$ git submodule update —--recursive

Note: IDF ESP-IDF

ESP-Jumpstart Hello World R R R AR R R AR AR AR

$ cd esp-moonlight/1_hello_world
$ idf.py flash monitor

3.2.5

void

int =0

"[%d] Hello world!\n"

5000 /

* app_main() FreeRTOS PIESP32 I
app_main () . ? main 272 21 idf PIARRI . P

o printfOPstrlen)Atime() 2 C PR2IDF newlib C [DA2@newlib C

=]
)

printf() RPN

e vTaskDelay () FreeRTOS
ld o
FreeRTOS API FreeRTOS

[PFreeRTOS ESP32 PPPPRR2RFreeRTOS
vTaskDelay

3.2, 13


https://docs.espressif.com/projects/esp-idf/zh_CN/v4.0/versions.html
https://www.freertos.org
https://www.freertos.org/a00106.html

ESP-Moonlight

3.2.6

3.3

examples/2_drivers (27

* DA LED
.
1 4 e components

3.3.1 LED

LED 6 RGB LED [IZESP32 MOS
LED

ESP32-S2-SOLO | ESP32-WROOM-32D
(RED) 1036 1016

(GREEN) | 1035 104

(BLUE) 1037 1017

/**< configure led driver */
= 10

= 20000

"install LED driver failed"

14 Chapter 3. Get Started
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LEDC [ ESP32 PIRPPRRE LED PR
RGB

LED

PRPRRRPREREN PWM PRRRRRRPRRRPRRNPN 1ed_rgb_create ()
PWM 20 KHz 8

/**< Write HSV values to LED */

/**< Write RGB values to LED */

HSV RGB LED

3.3.2 2222

ESP32-Moonlight ESP32 21 GPIOOR R R R )

"Set the light mode to %d"

void int void (* void *

NULL

configure_push_button () button GPIO
227 esp-timer [PPPAY button_press_cb ()

esp-timer

3.3. 15



https://docs.espressif.com/projects/esp-idf/zh_CN/release-v4.0/api-reference/peripherals/ledc.html

ESP-Moonlight

3.3.3
e a7 e
ESP32

NULL

sensor_vibration_init () 10

void void *

uintl6_t
uint8_t

!

/**< Set a random color */

— / 11930465
= / 42949673
= < 40 ? 40
-> 100
3.34

1100 mv ADC

int32_t

/**< Check if Two Point or Vref are burned into eFuse */

/**< Configure ADC */

(continues on next page)
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https://docs.espressif.com/projects/esp-idf/zh_CN/release-v4.0/api-reference/peripherals/adc.html

ESP-Moonlight

(continued from previous page)

/**< Characterize ADC */
= 1

"battery" 1024 * 2, NULL, 3, NULL, .

adcl_config_width ()
DB )
CPU1 220 ) )

ADC IR 12 PR adcl_config_channel_atten () 11
ADC xTaskCreatePinnedToCore ()

3.3.5

monitor ADC

3.3.6

Wi-Fi

3.4 Wi-Fi

ESP32

Wi-Fi e ESP32
examples/3_wifi_connection

Wi-Fi Wi-Fi

3.4.1 Wi-Fi

ESP32 [ Wi-Fi [
« 77 STA Wi-Fi ESP32 (AP)Z
e AP Soft-AP ESP320

=)

o AP-STA PIPPRARAESP32
. IEEE802.11 Wi-Fi

SSID PASSWORDZI? ESP32

Note: ESP32 2.4G 0 Wi-FiRRIA 5G Wi-Fil2)

3.4. Wi-Fi 17
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ESP-Moonlight

3.4.2

app_main.c

void

[-3)

-3}

— NULL

. NULL

"wifi_init_sta finished."

/* Waiting until either the connection is established (WIFI_CONNECTED_BIT) or.
—connection failed for the maximum

* number of re-tries (WIFI_FAIL_BIT). The bits are set by event_handler () (see.
—above) */

/* xEventGroupWaitBits () returns the bits before the call returned, hence we can.
—~test which event actually
* happened. */
&

"connected to ap SSID:%s password:%s"

-3)

"Failed to connect to SSID:%s, password:%s"

"UNEXPECTED EVENT"

&

= (continues on next page)
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(continued from previous page)

&

. esp_wifi_init () Plesp_wifi_set_config() lesp_wifi_set_mode () 2 Wi-Fi [

. xEventGroupCreate () IPARRRRRRPPDRRRRRRPPR A2P? Event Group APIE]
e MM esp_event_handler_register () I Wi-Fi[ll
* M tepip_adapter_init () TCP/IP

e PAWIFI_INIT_CONFIG_DEFAULT Wi-Fi

station EXAMPLE_ESP_WIFI_SSID lEXAMPLE_ESP_WIFI_PASSH

WIFI_CONNECTED_BIT WIFI_FAIL_BIT

void void *
int32_t void *

++

"retry to connect to the AP"

"connect to the AP fail"

== && ==

3]
|
V

Bits () WIFI_CONNECTED_BIT

WIFI_EVENT_ STA DISCONNECTED

3.4. Wi-Fi 19



https://docs.espressif.com/projects/esp-idf/zh_CN/v4.0/api-reference/system/freertos.html#event-group-api
https://docs.espressif.com/projects/esp-idf/zh_CN/v4.0/api-reference/system/esp_event.html
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ESP-Moonlight

void void

uint32_t =0
/**< Initialize NVS */

/**< install ws2812 driver */

"install WS2812 driver failed"

"breath_light_task" 1024 * 3, NULL, 5, &
"Wait for connect"

/**< Start the station */

/**< Set leds to red to indicate failure */
-> 60, 0, O
> 10
"Connect failed"

"Color fade start"
true
/**< Write HSV values to strip driver */
-> 100, 100

/**< Flush to LEDs */

30
++

> 360 /**< The maximum value of hue in HSV color space is 360 */
=0

NVS

*5~10 NVS (Non-volatile storage)2AWi-Fi
- 2121 xTaskCreate () 22 LED [
e wifi_init_sta() B Wi-Fi

20 Chapter 3. Get Started




ESP-Moonlight

Note:
tion

Wi-Fi idf.py menuconfig [ menuconfig Example Configura-

3.4.3

. Wi-Fi 2I2ALED ESP32
. LED
.

3.4.4

3.5 SoftAP Bluetooth Low Energy

AERRRPRRRRRRRRRRRRR  Wi-Fi RREASSID PASSWORDRZRPZRARRRPRRARRRRRRA2  Wi-
FiRRRPPRR00 ARR2220 SoftAP AMBluetooth Low Energy P@smartconfig ARRRRRRZPIRRRRRRIRNRA

] 7 1 o examples/
4_network_config

3.5.1

3.5.2
* SoftAP RRZESP32 Wi-Fi Wi-Fi

* Bluetooth Low Energy 7ESP32 Bluetooth Low Energy Q222D Bluetooth
Low Energy D227 ESP322PP2RRRPPRRRRA2 Wi-Fi Sof -
tAP

* Smartconfig  PRPPPRRPPRAZRRRARRRRACRRAZRRRA2222  UDP Wi-Fi  DI2ESP32

* WEB ESP32

~

3.5. SoftAP Bluetooth Low Energy 21
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2. Wi-Fi
- Connection
= =
> Yo
v -
ESP-Moonlight Wi-Fi access point
1. Wi-Fi
Credentials
Phone

Fig. 7:

3.5.3 BIuFi
APRRPRRRA2EA Bluetooth Low Energy PRPRRIZESP32 ARRRRRRRRRRR—-BIuFRPRRPRRRRNA  Wi-Fi
Wi-Fi ESP320771 ESP32 AP SoftAP)
3O o
* BluFi
¢ i0S
* Android
Android version @ 10S version 2222 APP P22

Note: 10S @ Android @ APP

22 Chapter 3. Get Started


https://docs.espressif.com/projects/esp-idf/en/latest/api-guides/blufi.html?highlight=blufi#the-frame-formats-defined-in-blufi
https://github.com/EspressifApp/EspBlufiForiOS
https://github.com/EspressifApp/EspBlufi
https://github.com/EspressifApp/EspBlufiForAndroid/releases
https://itunes.apple.com/cn/app/espblufi/id1450614082?mt=8

ESP-Moonlight

BluFi

/**< Initialize the BluFi */

"Wait for connect"

blufi_init () BluFi PAAP@blufi_wait_connect () components/blufi
BluFi 222

e components/blufi/blufi.cl? BluFi
e components/blufi/blufi_security.cl?? BluFi
e sdkconfig.defaul AR

* partitions.csvESP32 flash RRARIPIRARRARARRIPN factory ARRRRRRRRRRARRARRRPIARARAAPIZN factory
2 MB2

3.5.4 Wi-Fi

1M NVS PINVS(Non-volatile  storage)

PINVS [ flash A2 Wl
NVS flash NVS

N2 esp_wifi_set_storage( WIFI_STORAGE_RAM)
Wi-Fi

Wi-Fi RAM NVS

e o e e e

void int

3 NULL

AERRRARRRRARRARRRRRRARRARRRARARRRIRANA 3 PPN button_press_3sec_cb ()

void void *

"Restore factory settings"

(continues on next page)

3.5. SoftAP Bluetooth Low Energy 23



https://docs.espressif.com/projects/esp-idf/en/release-v4.0/api-reference/storage/nvs_flash.html
https://docs.espressif.com/projects/esp-idf/en/release-v4.0/api-reference/storage/nvs_flash.html
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(continued from previous page)

NVS NVS

3.5.5

ESP-MoonLight

P wigh—a. ERNEF

Fig. 8:

https://github.com/Espressif Apps/Moonlight
o 222121 10 PRI Wi-Fi RRRRRRREE22 LED PRRRRRRRR
. LED BluFi
.
- PRPPR APP DRRRRRRRRRRRRRRRRRRRRRRIRR ESP32
« ESP32 Wi-Fi LED
. Wi-Fi

24
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https://github.com/EspressifApps/Moonlight
https://www.espressif.com/sites/default/files/documentation/esp32_bluetooth_networking_user_guide_cn.pdf
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3.5.6
app Wi-Fi

3.6

AR R R R R R AR AR R ARRAPRRRPRR e xanples /5_app_control

3.6.1

o

/ Cloud A
QHTTP/REST Q

s g A

Smart Device

Cloud B
Phone Smart Device

Remote Control Cloud-Cloud Integration
Fig. 9:

3.6.2

ARRRRARRRRARPIARARC UDP RR2RIZRR JSON ARRIRESP32 MRRRRRRRRRRRRRRARARAR LED

3.6. 25
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>
Router
Phone Smart Device

Fig. 10:

Mini Program ::> ESP32 :{> LED
UDP

Phone Device

Fig. 11:

26 Chapter 3. Get Started
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ESP-Moonlight

Kl

JSON

255
255
255

0~2550

redlgreen?blue

3.6.3 22

2RIPRER UDP RPN

int =
"Unable to create socket: errno %d"
"Socket created"
int = sockaddr *) &
"Socket unable to bind: errno %d"

"Socket bound, port %d"

"Waiting for data"

sockaddr_in6 /**< Large enough for both IPv4 or IPv6 */

socklen_t =

int = -

/**< Error occurred during receiving */
< 0
"recvfrom failed: errno %d"

(continues on next page)
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(continued from previous page)

/**< Data received */

/**< Get the sender's ip address as string */

ddr_in *) & >
. -1
1
= 0, /**< Null-terminate whatever we received and treat like a.
—string... */
"Received %d bytes from %s:"
!
"JSON format error:%s \r\n"
* = "led"
in:327t = "red") —>
int32_t = "green") —>
int32_t = "blue" ) —>
| = ‘ ‘ | = | =
"Light control: red = %d, green = %d, blue = %d"
o

« 1126
. recvfrom ()

. cJSON_Parse () PI2E22R LED 22PN
* DPPRPRRRRRRR0 LED

Note:

28 Chapter 3. Get Started
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3.6.4

3.7

OTA (over-the-air)

ESP32 URL examples/6_ota

3.7.1 Flash

RPRRRPRRRPRRRAN2 ESP32 PR flash
ESP32 PR R R RRRRRRIRARRARIRRND flash PRARRRRARRRRRRRRAA)

0x0000 R
Boot Loader
0x8000 Fixed
Partition Table
0x9000 —— ’
NVS 1
phy_init
\ User-
( configurable
Firmware
J

Flash

Fig. 12: Flash

v a0 0x9000 PRPPPRRRRRRRRRANRR  BootloaderRZRRARRRRRRRARRRIRARAAAA  flash

3.7. 29


https://docs.espressif.com/projects/esp-idf/zh_CN/latest/esp32/api-guides/partition-tables.html

ESP-Moonlight

OTA [PP?2?@ OTA Data CSV PAAComma Separated Val-
uesPI22RRIY

# Name, Type, SubType, Offset, Size, Flags
nvs, data, nvs, , 0x4000,
otadata, data, ota, , 0x2000,
phy_init, data, phy, ’ 0x1000,
ota_0, app, ota_0, , 1600K,
ota_1, app, ota_l, , 1600K,

1600 KB

0x0000

Boot Loader
0x8000

Partition Table

0x9000 ——
NVS

OTA-Data

phy_init

OTA O

OTA 1

Flash

Fig. 13: OTA Flash

ERPPRPRRRRRRP? menuconfig ARRRRRPPPAPRRRRRPPPPAP22 Partition Table ---> Partition
Table Custom partition table CcsVRPIARRRPRARRRRARARD 2PPARRPM sdkconfig.defaults

30 Chapter 3. Get Started
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3.7.2

4 1 O AN DT

OTA

OTA-Data -->0

OTA-Data -->0

OTA-Data -->0

OTA-Data --> 1

OTA 0 (Active)

OTA 1 (Passive)

Step 0: OTAOQ is
active firmware

OTA 0 (Active)

b e

OTA 0 (Active)

OTA 1 (Erased)

Step 1: OTA
upgrade in
progress

OTA 1 (Written)

Step 2: Upgrade
verification in
progress

OTA 0 (Passive)

OTA 1 (Active)

Step 3: OTA 1 is
active firmware

Fig. 14:

A7 0MOTA 0 OTA Data

SO o O VN

SO o o e

. 30PRPPPRMROTA Data OTA 1 R RR AR

3.7.3

"Firmware upgrade failed"

* MM esp_http_client_config_t AAOTA URLPIZ2P2ZRE CA
. esp_https_ota () API MRRRRRRRRRRRRRRRRAA]

3.7. 31
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URL

endpoint

http serverZA222 1P PRI

URL 222 menuconfig Al Example Configuration —--> firmware upgrade url

3.7.4

. ).

Step 5.1:
Step 1: Host PC ESP32 connects to AP
Connects to AP Via Wi-Fi or Ethernet

Step 5.3: ESP32
writes new app image
to OTA partition and
reset into new app

€SPRESSIF
Step 5.2: Download SRR e
New image from HTTP server '

-

=
4 N

Host PC Step 4: Flash
example over serial ( ESP32 7

Step 2: Run HTTP Server
Step 5: Run Example on ESP32

Step 3: Configure & Build Example
N /

Fig. 15: OTA

32 Chapter 3. Get Started
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HTTPS Server

e A cd https_serverARRRIAN

o IPPopenssl reg -x509 -newkey rsa:2048 -keyout ca_key.pem -out ca_cert.
pem —days 365 —nodesPRRRRRRNNZNER KEYRRRRRRER PRRRRL 2200002222220 . pen

o 2 HTTPS serverl22MMopenssl s_server -WWW -key ca_key.pem -cert ca_cert.pem
-port 80700

o PPN 2_drivers moonlight. binRRRRRRRRR20RR000RRRARAAD firmware up-
grade url endpoint{]

Note: 8070

Note: Windows openssl DD winpry DR

* winpty openssl req -x509 -newkey rsa:2048 -keyout ca_key.pem -out ca_cert.
pem -days 365 -nodes

* winpty openssl s_server -WWW -key ca_key.pem -cert ca_cert.pem -port 8070

idf.py flash monitor PRRRRRRRRRRRRRRRRRAARRINN MRRARRRRRRAAAN ca_cert . pem

HTTPS Server

3.75

3 0 e v e

3.7. 33



https://dl.espressif.com/dl/esp-idf/docs/_static/ota_self_signature.gif
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3.8

PRRPRRRRRRRRZRRRRRRR2RRR2RRRR2? - ESP-SR LED [DP2RPPPRRPRARRRY  examples/
7_recognition

.
.
. LED

3.8.1 ESP-SR

« DPPPPRP?WakeNet
« PPPPPPEPZMultiNet

. AP22AMic-Array Speech Enhancement?2 MASERRPIAARZRAcoustic  Echo Cancella-
tionl AECRPPRA?@AVoice  Activity Detection@2? VADRZ Automatic Gain Control22]
AGCPPPIZRPPNoise Suppression?[Z2 NSP

WakeNet “HiR@” MultiNet
v e e

ESP-SRO

3.8.2

28 MEMS ESP32 [112S

Pin Name ESP32-S3-WROOM-1 | ESP32-S2-SOLO | ESP32-WROOM-32D
DMIC_I2S_SCK | 1039 1015 1032
DMIC_I2S_WS 1038 1016 1032
DMIC_I2S_SDO | 1040 1017 1025

Audio Codec

3.8.3

128

Pin Name ESP32-S3-WROOM-1 | ESP32-S2-SOLO | ESP32-WROOM-32D
DSPEAKER_I2S_BCK | 1048 X X
DSPEAKER_I2S_WS 1045 X X
DSPEAKER_I2S_SDO | 1047 x X

Note: ESP32S3 IDF 2 v5.0

34 Chapter 3. Get Started


https://github.com/espressif/esp-sr
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3.8.4

1
int 0 <
int =
int =
NULL !=
—
[ 0
int
NULL !=
NULL
.
NULL !=
.

20k int &
*x 2/ 4 ++
* 4]+ * 4+ 1 >> 13) & O0x0O0OOFFFF
4+ 2]+ * 4 + 3 << 3) & OxXFFFF0000
= -> intl6_t *
"%s DETECTED" ->
false
= -> intl6_t *
* = ->
"MN test successfully, Commands ID: %d" ->
= —> 0
| —
void *
* = ->
"timeout, string:%s\n" ->

true

e PP i2s_read ()

3.8.

35
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. enable_wn DRRRRRRRRRRRARARRRRIZIR
. detect ()
.

app_speech_rec.c 11

* .
"da kai dian deng"
"kai deng"
"da kai xiao ye deng"
"guan bi dian deng"
"guan deng"
"guan bi xiao ye deng"
"huan yi ge yan se"
"liang yi dian"
"zeng da liang du"
"an yi dian"
"jian xiao liang du"

int =0 < ++

esp_mn_commands_add MultiNet

36 Chapter 3. Get Started



https://docs.espressif.com/projects/esp-sr/en/latest/esp32s3/speech_command_recognition/README.html
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