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1. BI&

ESP8266EX IRt R A BA R Wi-Fi MEMRSTR; CRAEBERRENE, FBILS—1
R A RS EVERER B Wi-Fi 4EThAE. HMESP82661ENIREH M —HIAM RSB EH N AN, CBREBEEM
SMEINTE (Flash) FEsN, AERNSEREZHEFMHER (cache) BRI TFRERAMEE, HRELAERK
B—MIEN, ESP8266T 1N Wi-Fi iEEZSS, @id UART 5(#& CPU AHB i OEEE R E T s H 2s
FRIT, NEREHITEZ EMRS, @R H1T.

ESP8266EX BE FINER, B3E: RZ&Fx, RF balun, ThEMASE, (REHARE, TiEsE, B
BREEER, RETENEROWIINERLE, BOERIREREANNEN RS RERITH SRS PCB
= [ERE &K

ESP8266EX 5L T 1838 AR Tensilica’'s L106 $hA RS2 N ELE, #HH F SRAM.
ESP8266EX BHEIEIT GPIO ML Rkes AEMINBERIR A, SDK HitEXx K AR~ B4,

ESP8266EX RARMMAFFIER : TVREVOIPTEREIR/MAEE BRI ), RAMRINKRENEE
NELBRE, simES0E, BIEARMTLR RRHFRME N HRRE S/ 2 /DDR/LVDS/LCDF
o

ETESP8266EX MIEX A HISDKA A FIRH T — MBI H. Rk SR LB = f A
Ao AXEENBZSDKPIERIELR, UREXMAPED. TEMNFRENRATEEILESPE2664ELM
BETRAFLZRAXREFLZAR.
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2. Wk

SDK A HPRH$ T —EfuRkEl. ZxfREED, APTUXOKREMEZ, WMwi-Fiv TCP/IP
EMAGII, RFEETITYEN EENANFL, FIAMEREDTEMEEHEAR AR .

ESP8266YIEX M & BIFT B ML ThEE I EEAR LI, NHARPTER. ARKARNYIECINgE A
£ user_main.c HLI.

void user_init(void) @ FtEREFHMAORE, ARAFPRE—IGRLED, BRUEZRE
AEMEHEIE. MESERE . EN 2SR LEINRE.

SDK_v1.1.0 R Z kA, FFH void user_rf_pre_init(void), FAARIEZERIHPE S RF 9]
WH1k, Mk RFIREEO N system_phy_set_rfoption. MNRIKE N RF T¥TFF, W ESP8266 station
% soft-AP BT EEMA

SDKAREREE T XS json BIHIALIEAPI, AABMAILIRHBEXBREEE, BITHEREHITAE.

Eﬁ:
Eil

JE OSSDK /i, HFRHLFE, 1 task AAREEKHAL A CPU:

»  WR—task HH CPU MR, HSEEITANMRARBLENT, RAER;
»  WER—task G CPU B 10 2%, AJRESE Wi-Fi BT,

o BINFAENZSIIKNEMEIAING, TEERNEEE ABEIRER;

o JF OS SDK fEHHTAL IR A, 5701 F{EfAT ICACHE_FLASH_ATTR E X KR

o EWFEM RTOS SDK, OS £IAEAE task, &1 task H/IEAIA M CPU
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3. AIEF#O (APIs)

3.1. ERTER
f\IF /esp_iot_sdk/include/osapi.h.
AR
e os_timer_arm B os_timer_arm_us ANBEFE TN A
o  XFF@E— timer, os_timer_arm 3 os_timer_arm_us NaEE S IFA, KI5 os_timer_disarm

e os_timer_setfn AMTE timer AR{FEEAIE N TAMA, £ os_timer_arm I os_timer_arm_us Z &
5 #E os_timer_disarm Z &

o ENBTEARLIENREZIEAHT, RAKRRBRMNERSHMIT

1. os_timer_arm

ke
FREZETRER 2R
REEN
void os_timer_arm (
ETSTimer *ptimer,
uint32_t milliseconds,
bool repeat_flag
)

SH:
ETSTimer *ptimer : ERTSRZH
uint32_t milliseconds : ERHHE, B Z&

ARENX USE_US_TIMER R, A& 6871947 ms

ENXT USE_US_TIMER BY, FAfE 429496 ms
bool repeat_flag : ENREREE
iR [E :
x

2. os_timer_disarm

IfikE:
BUGH ERT 28 B RS
BREEN :
void os_timer_disarm (ETSTimer xptimer)
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SH:

ETSTimer *ptimer : ERSE%H
R[E:

x

3. os_timer_setfn

Ifke:
R’ B ER 2% EER £
BHEN:
void os_timer_setfn(
ETSTimer xptimer,
ETSTimerFunc *pfunction,
void *parg

ETSTimer *ptimer : EN8%H
TESTimerFunc xpfunction : EREREIESEE
void xparg : EIARENSH

iR[E :
x

4. system_timer_reinit

ERWiafcEN s, AFEEBRHRREN 1M

1. EIREX USE_US_TIMER;
2. system_timer_reinit FEREFHFHIAR, user_init MI%E—H.

void system_timer_reinit (void)
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5. os_timer_arm_us

IfigE:

fERERAD R ERT 28,
EE:

1. 1BEX USE_US_TIMER

2. 1ETE user_init #BIRE—A), FEME system_timer_reinit
BREEN

void os_timer_arm_us (

ETSTimer xptimer,

uint32_t microseconds,
bool repeat_flag

ETSTimer *ptimer : ERN3%H
uint32_t microseconds : ERIEFE], AL HFY, &KE 429496729 us
bool repeat_flag : ENBEREE

R[E :
7

3.2. FH{iEO

1. system_restore

IgE:
REHTRE. AEOFERUTEANEE, MERKIAE: wifi_station_set_auto_connect,
wifi_set_phy_mode, wifi_softap_set_config #%, wifi_station_set_config #f3x,

.

wifi_set_opmode, PR #define AP_CACHE iZ®&H AP EE.

RHEENX:
void system_restore(void)

2. system_restart

RRER

ESP8266 sok sz
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void system_restart(void)
S

x
IRE:

x

3. system_init_done_cb

f user_init HiFMA, EMRRYGE LT RAIEEE L.

#O wifi_station_scan HAERZVALTRE, FH station EXEFREMNER TIER.

void system_init_done_cb(init_done_cb_t cb)

SH:
init_done_cb_t cb : RAVIALTRAIEIEEE

iR[E :
x

ENE
void to_scan(void) { wifi_station_scan(null,scan_done); }
void user_init(void) <
wifi_set_opmode(STATION_MODE);
system_init_done_cb(to_scan);

4. system_get_chip_id

TheE:
F A ID

REEN :
uint32 system_get_chip_id (void)

Espressif Systems Confidential 17/129 Friday, May 22,2015




\
@ Espressif Systems ESP8266 sok sz

5. system_get_vdd33

Ike:
JE VDD3P3 &M 3 M 4 RUH[EE, B{: 1/1024 V
E-
* system_get_vdd33 &%MFE TOUT EMETHIER TFER.
e TOUT EMEZHIERT, esp_init_data_default.bin (0~127byte) FHIEE 107 byte
A'vdd33_const” , AIUEA OxFF, Bl 255;
uint16 system_get_vdd33(void)

SH:

¥
iR [E :
VDD33 H[E{E. Bfi: 1/1024 V

6. system_adc_read

WE TOUT =i 6 mMimARE, $2{: 1/1024 V

» system_adc_read #FE TOUT EMMEINTHEERBEATER, ATOUT S ARETEERE
0~ 1.0V

o TOUT ERMZINBEIRMNIEN T, esp_init_data_default.bin(@~127byte) FHIE 107
byte (vdd33_const), ®#4li%y VDD3P3 &Ml 3 1 4 LFESLHHEJFRE

+ “vdd33_const“” {2 0.1V, ESP8266 HIT{EH/ESEREA 1.8V~3.6V,
It “vdd33_const“MIBNEUESEE NZ[18, 36]

BREIEN

uintl16 system_adc_read(void)
S

7
iR[E :
TOUT EH 6 RIMARIE, B8 1/1024 V

7. system_deep_sleep

IhRE:
RBEF#HAN deep-sleep R, RERIRENE/EEMGRE, WEFEFM user_init EFNET.
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R
+ WEMHHER XPD_DCDC #@EIF OR E#EZE| EXT_RSTB, FfE deep-sleep MifiE.
e system_deep_sleep(0) FKIZREBEMEZERSS, AIEISNE GPIO I RST RMREE.
BREIEN
void system_deep_sleep(uint32 time_in_us)
SR
uint32 time_in_us : {RERAYE], ZAfi: #FD
iR[E
x

8. system_deep_sleep_set_option

IfigE:
®ET—IX deep-sleep MEE/EHIITAH, WHFIEAL API, HHE system_deep_sleep ZHIH
o

bool system_deep_sleep_set_option(uint8 option)

SH:
uint8 option :
deep_sleep_set_option(0): H esp_init_data_default.bin(0~127byte) B byte 108
##l deep-sleep MaEE/FHIEEHIT RF_CAL;
deep_sleep_set_option(1): deep-sleep MEEEFMEFH LEMITA—E, &¥#1T RF_CAL, X
HESEHEREX;
deep_sleep_set_option(2): deep-sleep MLEE/FRi#H{T RF_CAL, XHEHFRE/N;
deep_sleep_set_option(4): deep-sleep MEE/EA$IH RF, 5 modem-sleep {TH—E, X
HERR/N, BRIREWEETELXMEREIE.

RE:
true : WL
false : &K

9. system_phy_set_rfoption

BEBIR ESP8266 BEIEERFIF RF, It API RAWTE user_rf_pre_init difgH.

A#ENOLE system_deep_sleep_set_option INEEHEML, system_deep_sleep_set_option &
deep-sleep HIAA, A#NO% deep-sleep BERWAKRIEAM, MUAROKNRENE.
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void system_phy_set_rfoption(uint8 option)

SH:

uint8 option :

system_phy_set_rfoption(@) : H esp_init_data_default.bin(@~127byte) # byte
108 %4 deep-sleep EEREMIRE#HIT RF_CAL;

system_phy_set_rfoption(1) : deep-sleep EESREHI¥IIA{LAILE—FE, ZfE RF_CAL, H
REK
system_phy_set_rfoption(2) : deep-sleep EERGH¥MAI, A RF_CAL, HHRE/N.

system_phy_set_rfoption(4) : deep-sleep EEREHI¥IEIL, R¥IF RF, A modem-sleep
—8, BRRN, ERIREWREETEZEMEREE.

IR[E
x

10. system_phy_set_max_tpw

IfikE:
®E RF TX Power HZA{E, #fi: 0.25dBm
BREEN
void system_phy_set_max_tpw(uint8 max_tpw)
BH:
uint8 max_tpw : RF Tx Power Wi K{E, AI£%* esp_init_data_default.bin (0~
127byte) B9 34 byte (target_power_qdb_0) 8®, &#{i: 0.25dBm, S¥EE [0, 82]
IR[E
x

11. system_phy_set_tpw_via_vdd33

IfikE:
RIEX TR VDD33 HE{E, EHIAE RF TX Power, Ef{i: 1/1024 V
EE:
£ TOUT BEMEZHIENRAT, VDD33 HEEREY system_get_vdd33 NEHKE.
£ TOUT EMHEIMNPBHEEENLT, Raf#EH system_get_vdd33 JUE VDD33 H[E{E.
BREEN
void system_phy_set_tpw_via_vdd33(uintl6 vdd33)

SH:
uintl6 vdd33 : EFWER VDD33 &, Ffi: 1/1024V, BXESERE: [1900, 3300]
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iR[E
x

12. system_set_os_print

IfikE:
FFRFTED log That
BREIE X :
void system_set_os_print (uint8 onoff)

uint8 onoff

onoff==0: FTENIHAE
onoff==1: ¥TENThAE
ERIAE:
FTENThAE
iR[E :
¥

13. system_print_meminfo

Ih&E:
FIENRZNEST B HE, FTENEE81E data/rodata/bss/heap
void system_print_meminfo (void)
SH:
x
RME:
¥

14. system_get_free_heap_size

IfikE:
EWRAFKAA heap XZTEKR/N
BREIENX
uint32 system_get_free_heap_size(void)

o

#:
"
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R[E :
uint32 : A heap Z[EAKR/N

15. system_os_task

IRE:
BIRRSES
BRERE X
bool system_os_task(
os_task_t task,
uint8 prio,
os_event_t  xqueue,

uint8 glen
)

SH:
os_task_t task : FEEHK
uint8 prio : {EFMER, HRIXF 3 MUEARNES: 0/1/2; 0 ARERER
os_event_t xqueue : SHEPAFIHEE
uint8 qlen : HEMIRE
IR[E
true: BRI
false: %KM

ENYH
#define SIG_RX 0
#define TEST_QUEUE_LEN 4
os_event_t *xtestQueue;
void test_task (os_event_t *xe) {
switch (e->sig) {
case SIG_RX:
os_printf(sig_rx %c/n, (char)e->par);
break;
default:
break;

}

void task_init(void) {

testQueue=(os_event_t *x)os_malloc(sizeof(os_event_t)*TEST_QUEUE_LEN);
system_os_task(test_task,USER_TASK_PRIO_@,testQueue, TEST_QUEUE_LEN);
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16. system_os_post

ESP8266 sok sz

E{ES AEHE

BREE X :
bool system_os_post (
uint8 prio,
os_signal_t sig,
0Ss_param_t par

SH:
uint8 prio [ EERESR, SEINNESHERTN.
os_signal_t sig : HEKR
os_param_t par : HES¥
RME:
true: RN
false: %k

ZeE—Trmel:
void task_post(void) {
system_os_post(USER_TASK_PRIO_@, SIG_RX, ‘a’);
¥

FTENHH :

sig_rx a

17. system_get_time

INkE:

TWHRFGR[E, B0 WD

uint32 system_get_time(void)
S

x
IRE:

RgnT[E, B0 WMED.

18. system_get_rtc_time

IhkE:

& RTC RjE), E{i: RTC RY$hEH
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ENE
I system_get_rtc_time 3R[E 10 (k= 10 4~ RTC AH),
system_rtc_clock_cali_proc iRE 5.75 (&kx 1 4 RTC BN 5.75 ##),

MSEERRYEI S 10 x 5.75 = 57.5 .

EN=
system_restart B, R&EMNEIEAZT, B2 RTC W EHRALS:. B2 WMRINBEFRT EXT_RST
Bz CHIP_EN B, ¥ &K EME (81%F deep-sleep ERNMEEMIER) , RTC RSB E I
BT

« SMNEBENL (EXT_RST) : RTC memory A3, RTC timer FHESSMEIE
e watchdog reset : RTC memory A%, RTC timer HFHEFEALE
e system_restart : RTC memory A%, RTC timer HFHE[/AE
 HJELEHE : RTC memory FEWL{E, RTC timer ZHEIIMEITE
e CHIP_EN £fI : RTC memory FE#L{E, RTC timer ZHESBMEITEL
REENX:
uint32 system_get_rtc_time(void)
SH:
x
RME;
RTC AY[E]

19. system_rtc_clock_cali_proc

IfikE:

i RTC BY$PREHA.
e

RTC EFEPREERE B/ NIE S o

RTC W EHSMEET A LXE M, Eitt RTC BiMERTEBETEZASER NEHTITE .
BREEN

uint32 system_rtc_clock_cali_proc(void)

SH:

i
iR[E :
RTC WHEhERA, B{r: #F, bitll ~ bit0 H/NEERH (BX 2 A/NEFE % 100: (RTC_CALx
100) >> 12 )
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A
TS

RTC ~BITLBR.

20. system_rtc_mem_write

IRE:
BT deep-sleep AF, {X RTC BEILE, HRMBERE, TEEIEEA RTC memory M. 12
TEHH user data B3t 512 bytes #tFPEMEEIE.
E— system data >|< user data >|
| 256 bytes | 512 bytes |

RTC memory R 4= T F3 0, K% 2545 des_addr JAjblock number, 4% block 445, HIEE
N _EE user data Xig#a{i %, des_addr Jy256/4 =64, save_size NTEAZIEMIFTEL.

REEN
bool system_rtc_mem_write (
uint32 des_addr,
void x src_addr,
uint32 save_size

uint32 des_addr : B A rtc memory R E, des_addr >=64
void * src_addr : #EIEE.
uint32 save_size : HEFEKE, B FH.

iR[E
true: FmRIN
false: %

21. system_rtc_mem_read

IfikE:
IZEL RTC memory HENEIE, RHEUITEA user data Bt 512 bytes ARHPEEHIE.
E—— system data >|< user data >|
| 256 bytes | 512 bytes |
EE:

RTC memory HfE 4 FTEEEE, RHPHSE src_addr Hblock number, 4F%H &
block, FItEZE ERuser data Xi#2iAfE, src_addr ;1 256/4 = 64, save_size H#F
ABBHF T
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bool system_rtc_mem_read (
uint32 src_addr,
void x des_addr,
uint32 save_size

S
uint32 src_addr : 3B rtc memory HJfiE, src_addr >=64
void * des_addr : ¥uiEfsE
uint32 save_size : HEKE, B FP
IR[E:
true: H®IN
false: ki

22. system_uart_swap

Thee:
UARTO %%, 4% MTCK fEJy UART@ RX, MTDO fEJy UARTO TX. f@ff_Ethi MTDO(UOCTS) #1
MTCK(UORTS) ZEH UARTO, Mt EFEAFM UARTO FTEIE ROM LOG.

BREEN
void system_uart_swap (void)

23. system_uart_de_swap

TheE:
BEUGH UARTO #i3, {hsAEREHE UARTO, MAZEIE MTCK. MTDO £ UARTO.

REEN :
void system_uart_de_swap (void)
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24. system_get_boot_version

THEE:

EE boot FRAER
BREEN

uint8 system_get_boot_version (void)
SH:

x
iR[E :
boot MRAIEE.
=

R boot RAS >= 3 B, ¥ boot HIERMAEI (M system_restart_enhance)

25. system_get_userbin_addr

Thég:
Y BIEEIEITI user bin (userl.bin 5 user2.bin) RI7ERbL.

BREENX
uint32 system_get_userbin_addr (void)

FEFIZEITH user bin MR,

26. system_get_boot_mode

THAE:
#IH boot .

BREIEN
uint8 system_get_boot_mode (void)

iR[E :
#define SYS_BOOT_ENHANCE_MODE 0
#define SYS_BOOT_NORMAL_MODE 1
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A
TS

boot EsEIEIl: I EERMBIZTER;

boot Li@MER: {NAEBEERIEER userl.bin (FKuser2.bin) fIEIEIT.

27. system_restart_enhance

THAE:
BRAZK, #tABoot HEiEI.

bool system_restart_enhance(
uint8 bin_type,
uint32 bin_addr

uint8 bin_type : bin #
#define SYS_BOOT_NORMAL_BIN @ // userl.bin =¥ user2.bin
#define SYS_BOOT_TEST_BIN 1 // @ Espressif EiEHY test bin
uint32 bin_addr : bin ARIERIAHELE

iR[E :
true: ®IN
false: %
iEtE:

SYS_BOOT_TEST_BIN HFEZr=WikX, FAAALIE Espressif Systems HiER#E.

28. system_update_cpu_freq

IfigE:
188 CPU $iZE. ZRIAK 80MHz.
BREEN
bool system_update_cpu_freq(uint8 freq)
S
uint8 freq : CPU frequency
#define SYS_CPU_80MHz 80
#define SYS_CPU_160MHz 160
iRE :
true: BIN
false: %kI¥
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29. system_get_cpu_freq

ThEE:
il CPU %%,

BREENX
uint8 system_get_cpu_freq(void)

IR [E :
CPU 37X, EBfI : MHz.

30. system_get_flash_size_map

Ih&E:
#EIFYFIR flash size F flash map.

flash map XNZRFRAIETN, FHENFEFSE XY 2A-ESP8266__I0T_SDK_User_Manual”
LEH:

enum flash_size_map {
FLASH_SIZE_4M_MAP_256_256 = 0,
FLASH_SIZE_2M,
FLASH_SIZE_8M_MAP_512_512,
FLASH_SIZE_16M_MAP_512_512,
FLASH_SIZE_32M_MAP_512_512,
FLASH_SIZE_16M_MAP_1024_1024,
FLASH_SIZE_32M_MAP_1024_1024

b

BREEN :
enum flash_size_map system_get_flash_size_map(void)

SH:
i

RE:
flash map
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THEE:

HE C BERE, HE—BNEIPEHEREAS EE.
BREE X

os_memset(void *s, int ch, size_t n)
SH:

void xs - NEHIEH

int ch - E&ZE

size_t n - EFEKR/M

uint8 buffer[32];

os_memset(buffer, @, sizeof(buffer));

32. os_memcpy

Ih&E:

HEK C BERE, AEEL
REENX:

os_memcpy(void *des, void xsrc, size_t n)
SH:

void *des - BirAFREES

void xsrc - JRRFHREE

size_t n - EIRNEFEKR/NA
iR[E:

x
=Bl

uint8 buffer[4] = {0};

os_memcpy (buffer, “abcd”, 4);
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33. os_strlen

Ike:
HE C BERH, HEFFREKE.
REENX:
os_strlen(char *s)
SH:
char *xs — F&H
RE:
FREBKE
ENLE
char *ssid = “ESP8266";

os_memcpy(softAP_config.ssid, ssid, os_strlen(ssid));

34. os_printf

IfigE:
L, FTFRE,

EE:
AEEOBKIAM UART @ #TEJ. IOT_Demo AfY uart_init ATRURERER, Hr
os_install_putcl((void *x)uartl_write_char) ¥ os_printf ZAM UART 1 #TEl.

RHENX:
void os_printf(const char xs)

o

.
const char xs - F&F&H
IR[E:
x
P

os_printf(“SDK version: %s \n”, system_get_sdk_version());

35. os_bzero

IfikE:

BFYFHR p AT n M FETHAZEEEE'\0’
BREIEN

void os_bzero(void *p, size_t n)
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SH:
void xp - BEESHHIENRAMLE
size_t n - EEENHIEFTH

iR[E :
¥

36. os_delay_us

IfikE:
FERTER#Y . BxKR1E 65535 us
void os_delay_us(uint16 us)
S
uintl6e us - ZERYHY(E]
iR[E
¥

37. os_install_putc1

SERRFTEN#Z O R Y
REEN:
void os_install_putcl(void(*p) (char c))

SH:
void(xp) (char c) - ¥TENEEOREIES

2% I0T_Demo, uart_init A1fY os_install_putcl((void x)uartl_write_char) ¥
os_printf ZZ3M UART 1 #JED. &N, os_printf BAIAM UART @ FTEN.

3.3. SPIFlash 0

1. spi_flash_get_id

ThAE:
# spi flash B9 id
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uint32 spi_flash_get_id (void)

IRE:
spi flash id

2. spi_flash_erase_sector

Bk flash BKX

flash EBRIENNA, ERXR“Espressif I0T Flash ESHAE".

BREEN
SpiFlashOpResult spi_flash_erase_sector (uintl6 sec)

SH:

uintl6 sec : BXE, MBKX 0 FiRitE, 85K 4KB

RE:
typedef enum{
SPI_FLASH_RESULT_OK,
SPI_FLASH_RESULT_ERR,
SPI_FLASH_RESULT_TIMEOUT
} SpiFlashOpResult;

3. spi_flash_write

BEA#IEE flash. flash EBHRM 4 FHXIF

flash ESRIEMNA, FERXH“Espressif I0T Flash EEiRAA".

REEN:
SpiFlashOpResult spi_flash_write (
uint32 des_addr,
uint32 *src_addr,
uint32 size
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S
uint32 des_addr
uint32 *src_addr :

: SA flash Byt
BEAHIRRIEST.
! BIEKE

uint32 size

IR[E
typedef enum{
SPI_FLASH_RESULT_OK,
SPI_FLASH_RESULT_ERR,
SPI_FLASH_RESULT_TIMEOUT
} SpiFlashOpResult;

4. spi_flash_read

ThEE:

M flash EEFHRE. flash EBRHA 4 FHXF.

REEN
SpiFlashOpResult spi_flash_read(
uint32 src_addr,
uint32 * des_addr,
uint32 size

uint32 src_addr: iEEU flash #iEpybat
uint32 *des_addr: EFRUZERBIEIENIEST
uint32 HiEKE

size:

RE:
typedef enum {
SPI_FLASH_RESULT_OK,
SPI_FLASH_RESULT_ERR,
SPI_FLASH_RESULT_TIMEOUT
} SpiFlashOpResult;

=~

uint32 value;
uint8 xaddr = (uint8 x)&value;

spi_flash_read(@x3E *x SPI_FLASH_SEC_SIZE,

(uint32 x)addr, 4);

os_printf("Ox3E sec:%02x%02x%02x%02x\r\n", addr[0], addr[1], addr[2],

addr[31);
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3.4. WIFI #0
BXH " flash RG2S HX" AT flash BIEE 16KB.

1. wifi_get_opmode

THAE:
i WiFi Mpy THEER

uint8 wifi_get_opmode (void)

[E :
WiFi T :

0x01: station =

0x02: soft-AP 1&EI{

0x03: station + soft-AP &I

-

2. wifi_get_opmode_default

IHAE:
EFWHREFE flash B WiFi THEERKIRE

uint8 wifi_get_opmode_default (void)

WiFi TEEs:
0x01: station &I
0x02: soft-AP &z
0x03: station + soft-AP #&EX

3. wifi_set_opmode

ThEE:
BB WiFi T1EER (station, soft-AP Z¥E station+soft-AP) , H{R%EZH| flash.

2N soft-AP #x
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o
TS

esp_iot_sdk_v0.9.2 URZAEIMNA, REZEREFAA system_restart() EBRE;

esp_iot_sdk_v0.9.2 ZEMRA, AEEER, BIAER.
AEBMREFREERR, SEHRED flash RHESHK.

REEN :
bool wifi_set_opmode (uint8 opmode)
SH:
uint8 opmode: WiFi TfE#=:
0x01: station &I
0x02: soft-AP &I
0x03: station+soft-AP

iR[E :
true: HmIN
false: %

4. wifi_set_opmode_current

TheE:

BB WiFi TEER (station, soft-AP Z¥E station+soft-AP) , FR%EZF| flash

BHEN :
bool wifi_set_opmode_current (uint8 opmode)
SH:
uint8 opmode: WiFi TfE#=:
0x01: station &I
0x02: soft-AP =
0x03: station+soft-AP

iR[E :
true: ®IN
false: %

5. wifi_station_get_config

Theg:
%I WiFi station EOWHRTEBSH.

BREIENX

bool wifi_station_get_config (struct station_config *config)

struct station_config *xconfig : WiFi station EOS#ES
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iR[E :
true: mRIN
false: %K

6. wifi_station_get_config_default

IfikE:

&I WiFi station EOMREFEE flash HHNEESE.

bool wifi_station_get_config_default (struct station_config xconfig)
SH:

struct station_config xconfig : WiFi station #EO&¥uEst
RE:

true: RIN

false: %k

7. wifi_station_set_config

THEE:
B WiFi station ZEAMNRESH, HRESR flash

e MR wifi_station_set_config # user_init #ifMA, M ESP8266 station EOSTE
REGVALRRE, BENEE AP (BBH) , XEHIAA wifi_station_connect;

o FN, EEIFA wifi_station_connect ZE#E AP (J&H) -

« station_config.bssid_set —fRiZEBHR 0 , (NUFTEKRDT AP i1 MAC Ut (ZHRFE
BEH AP HEAT) REA 1.
o ANRBURSFREBARE, 2FEHREER flash RHRSHK.
BREIENX
bool wifi_station_set_config (struct station_config xconfig)
SH:
struct station_config *xconfig: WiFi station EO@BSHISE
IRE
true: mIN
false: &I
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8. wifi_station_set_config_current

IfigE:
B WiFi station EAMRESH, FRER flash
EE:
e MR wifi_station_set_config_current 27 user_init #iEH, N ESP8266
station BOSERGVIRLATRE, BRBRESHEE AP (BBH) , XEHIAR
wifi_station_connect ;

&N, FEIFA wifi_station_connect ZE#E AP (38H) -

e station_config.bssid_set —fR%iZEBHN 0 , (XUFTEKRET AP iU MAC iHuthY (ZHTE
BH AP HEAT) REAR 1.
bool wifi_station_set_config_current (struct station_config *config)
SH:
struct station_config xconfig: WiFi station EORBS%Iss
iR[E :
true: BN
false: k¥

9. wifi_station_connect

THAE:
ESP8266 WiFi station ¥EMOi&E#E AP

EE:
o BT user_init diAEAKED, 5% ESP8266 station {FREF¥IALTRIGIER;
o UNE ESP8266 DLEREFEA AP, 5% wifi_station_disconnect Wi L—iRiE#z.

bool wifi_station_connect (void)

S
b

iR[E
true: FRIN
false: %K
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10. wifi_station_disconnect

ThEE:
ESP8266 WiFi station #MOM AP HrFFiEE
itE:
B user_init FIFAAEOD, AMEOMTERSZVELERG, FH ESP8266 station #EO
fERERIER T,
BREIEN
bool wifi_station_disconnect (void)

SH:
¥

iR[E :
true: mRIN
false: %

11. wifi_station_get_connect_status

Thée:
#iH ESP8266 WiFi station #O&ERE AP VRS

BREENX
uint8 wifi_station_get_connect_status (void)

IR[E

enum{
STATION_IDLE = 0,
STATION_CONNECTING,
STATION_WRONG_PASSWORD,
STATION_NO_AP_FOUND,
STATION_CONNECT_FAIL,
STATION_GOT_IP

Y

12. wifi_station_scan

Theg:
KEL AP BIZE

E=
BAE user_init HRIAAAEA, AEOXNERSEVIRKSTHRE, FFH ESP8266 station #QO
1FEERIIE R TIB .
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BREIENX
bool wifi_station_scan (struct scan_config *config, scan_done_cb_t cb);

LR
struct scan_config {
uint8 *ssid; // AP’s ssid
uint8 xbssid; // AP’'s bssid
uint8 channel; //scan a specific channel
uint8 show_hidden; //scan APs of which ssid is hidden.
I
SH

struct scan_config kconfig: f3# AP HERBESH
& config==null: FAREETEAH AP HIER

# config.ssid==null && config.bssid==null && config.channel!=null:
ESP8266 station EOFMRKBUFERELA AP 8.

# config.ssid!=null && config.bssid==null && config.channel==null:
ESP8266 station E:OIFHRETBEE LHNEREZR AP MIER.
scan_done_cb_t cb: A callback
RE:
true: FRIN
false: %

13. scan_done cb t

ThEE:
wifi_station_scan HYEIEREL
BREEN
void scan_done_cb_t (void *arg, STATUS status)
SH:
void xarg: IEIKENZEIR AP SR8, MEERTAEN, $IEEM struct bss_info
STATUS status: FA%ER
IR[E
¥
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w~f:
wifi_station_scan(&config, scan_done);

static void ICACHE_FLASH_ATTR scan_done(void *arg, STATUS status) {

if (status == 0K) {
struct bss_info xbss_link = (struct bss_info x)arg;

bss_link = bss_link->next.stqe_next; //ignore first

14. wifi_station_ap_number_set

ThEE:
%8 ESP8266 station mZAIEER/LD AP HIfEE.

ESP8266 station EINZEA— AP B, ALAMRE AP HJ SSID F password IB®.

FRBURSEFRREARE, 2EHRED flash RESHK.

bool wifi_station_ap_number_set (uint8 ap_number)
SH:

uint8 ap_number: g AP EEMRAKE (HFAMEHN 5)
RE:

true: RIN

false: %k

15. wifi_station_get_ap_info

THEE:
3REX ESP8266 station fRTFMI AP 58, &ZIER 5 1

BREIEN

uint8 wifi_station_get_ap_info(struct station_config configl[])
BH:

struct station_config configll: AP MIfERE, BEAKX/NBIHA 5
RE:

TR AP 1% H.

NtH
struct station_config config[5];

int i = wifi_station_get_ap_info(config);
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16. wifi_station_ap_change

ESP8266 station YIMZEIEICRMES AP BBEEE
BREE N

bool wifi_station_ap_change (uint8 new_ap_id)
SH:

uint8 new_ap_id : AP iERH id &, M 0 FFIAITER
iR[E

true: mIN

false: %

17. wifi_station_get_current_ap_id

ThEE:
FREVMEIEEN AP REFEICHE id {H. ESP8266 AliCRE— M EEIZEEMN AP, M 0 FiAITE.

BREEN:
uint8 wifi_station_get_current_ap_id ();

HETEEMN AP REFIZRM id E.

18. wifi_station_get_auto_connect

THAE:
Z18 ESP8266 station LHERSHEHINEEDICEM AP (EH).

BREEN:
uint8 wifi_station_get_auto_connect(void)

iR[E
0: EEEE AP ;
Non-0: BE=ENi&E#E AP .
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19. wifi_station_set _auto connect

1% HE ESP8266 station LHERBEMERECICEM AP (BEH), BUIAANBMNEE.

AEOMRE user_init HIAA, MWHFNHXR_ERBRAER;
MREEMMTIER, TR ERER
KIFBMRERRERRE, cFEHREFEE flash RHESHKX.
bool wifi_station_set_auto_connect(uint8 set)

SH:
uint8 set: LHEETHETNERE AP

0: NEENEE AP
1: BzhE#E AP

iR[E :
true: H®IN
false: ki

20. wifi_station_dhcpc_start

TheE:
FFE ESP8266 station DHCP client.

=3
R Y=

(1) DHCP ERIAFFEo
(2) DHCP G#7s IP Ihée (wifi_set_ip_info) EBEM, MHEFEENNE:
DHCP /3, MIEeZ IP &K% REEFS IP, N DHCP.

BREIEN
bool wifi_station_dhcpc_start(void)

S
b

iR[E
true: FRIN
false: %K

21. wifi_station_dhcpc_stop

THAE:
%HF ESP8266 station DHCP client.
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EE:
(1) DHCP ERIAFFEo
(2) DHCP G5#7%s IP Ihék (wifi_set_ip_info) EFEEM:
DHCP F /2, WELS IP K% RERS IP, W) DHCP xiF.

BREEN:
bool wifi_station_dhcpc_stop(void)

true: mRIN
false: %

22. wifi_station_dhcpc_status

IfigE:

#5718 ESP8266 station DHCP client IRZ.
BREEN

enum dhcp_status wifi_station_dhcpc_status(void)
S

x
iR[E :

enum dhcp_status {

DHCP_STOPPED,

DHCP_STARTED
+;

23. wifi_station_set_reconnect_policy

Ihee:

&8 ESP8266 station M AP KiFFEREBEE. BNAEE.
EE:

BV user_init diERAAED;

BREIEN
bool wifi_station_set_reconnect_policy(bool set)

bool set - true, WiFNEE; false, WIALEE
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iR[E :
true: FRIN

false: &g

24. wifi_station_get_rssi

TheE:
Z1H ESP8266 station TiEEM AP E5RE

REEN:
sint8 wifi_station_get_rssi(void)

< 0 : BEKRY, REESEE

31 BRKNY, REHERD

25. wifi_softap_get_config

Ih&E:

5} ESP8266 WiFi soft-AP EOMNHAIRE

bool wifi_softap_get_config(struct softap_config *config)
SH:

struct softap_config xconfig : ESP8266 soft-AP BESH
iRME:

true: HRIN

false: %k

26. wifi_softap_get_config_default

IfikE:
#5148 ESP8266 WiFi soft-AP ZEORERE flash R E
bool wifi_softap_get_config_default(struct softap_config *config)
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SH:
struct softap_config xconfig : ESP8266 soft-AP EEZS#

iR[E
true: HmIN
false: %K

27. wifi_softap_set_config

IhaE:
WE WiFi soft-AP EOME, H{R%EZRl flash
EE:
(1) FMRBMRERIZEARE, KEFHRER flash RESHK.
(2) A~ ESP8266 RE—{ziE, Atk soft-AP + station H7F#EI(AS, ESP8266 soft-AP #[O

2HENATEESE ESP8266 station —%. FLMUAAISEMR R, =#FE BBS http://
bbs.espressif.com/viewtopic.php?f=10&t=324

bool wifi_softap_set_config (struct softap_config xconfig)

o

#:
struct softap_config xconfig : ESP8266 WiFi soft-AP ELEZS#
RE:
true: FRIN
false: &

28. wifi_softap_set_config_current

IhAE:
%8 WiFi soft-AP EOERE, ~EREE flash

R
A ESP8266 RE—1EiE, Eitt soft-AP + station FLFEHEILK, ESP8266 soft-AP [
<H&HATEESE ESP8266 station —%.

GRS EMF, 5¢F BBS http://bbs.espressif.com/viewtopic.php?f=10&t=324

bool wifi_softap_set_config_current (struct softap_config *config)

SH:
struct softap_config xconfig : ESP8266 WiFi soft-AP BB S#{
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iR[E :
true: mIN
false: %K

29. wifi_softap_get_station_num

IfikE:
FREX ESP8266 soft-AP Ti&E#Ef) station MK
uint8 wifi_softap_get_station_num(void)

5
=

ESP8266 soft-AP T&#H) station X

30. wifi_softap_get_station_info

TheE:
¥KEX ESP8266 soft-AP #ZAOTEAR station MIEE, 8©3F MAC 1 IP

AR
AEO BN ESP8266 soft—AP DHCP {FaEfuIE R TMFH.

BREEN
struct station_info *x wifi_softap_get_station_info(void)

iR[E :
struct station_infox : station {EEMEHME

31. wifi_softap_free_station_info

IfikE:

BBUER wifi_softap_get_station_info R£E#fE station_info GAMNEE
BREIEN

void wifi_softap_free_station_info(void)

o

#:
"
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iR :
x

IREL MAC #1 IP ERURfI, TERMFIR:

w1

struct station_info % station = wifi_softap_get_station_info();

struct station_info * next_station;

while(station) {
os_printf(bssid : MACSTR, ip : IPSTR/n,

MAC2STR(station->bssid), IP2STR(&station->ip));

next_station = STAILQ_NEXT(station, next);
os_free(station); // Free it directly
station = next_station;

b

=~ 2:
struct station_info * station = wifi_softap_get_station_info();
while(station){
os_printf(bssid : MACSTR, ip : IPSTR/n,
MAC2STR(station->bssid), IP2STR(&station->ip));
station = STAILQ_NEXT(station, next);
¥

wifi_softap_free_station_info(); // Free it by calling functions

32. wifi_softap_dhcps_start

THAE:
JFE2 ESP8266 soft—AP DHCP server.
EE:
(1) DHCP ZRIAF -
(2) DHCP %75 IP Ihit (wifi_set_ip_info) EMEN, UREEBH I E:
DHCP FJE, WEES IP K3 &EFLS IP, NXEF DHCP.
BREENX
bool wifi_softap_dhcps_start(void)
SH:
x
iR[E
true: FmRIN
false: %
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33. wifi_softap_dhcps_stop

ThEE:
% ESP8266 soft—-AP DHCP server.
itE:

DHCP EZRIAFF .

bool wifi_softap_dhcps_stop(void)
S

¥
RE:

true: RIN

false: %k

34. wifi_softap_set_dhcps_lease

THAE:
B ESP8266 soft—AP DHCP server 4f¢ IP ilitgysEE
EE:

(1) AEOMITE ESP8266 soft-AP DHCP server %@ ( wifi_softap_dhcps_stop ) HIIER
TIRE

(2) ARFBNW T—X{FHEA DHCP server 43 ( wifi_softap_dhcps_start ) , 218 DHCP
server BEX#xHE, WEEEFHARAAEZEOKRE IP SEE; BN Z/E DHCP server EF{EgE, &
{ERSKIAM IP HutHEEEE.

BREEN :

bool wifi_softap_set_dhcps_lease(struct dhcps_lease xplease)
SH:

struct dhcps_lease {

struct ip_addr start_ip;
struct ip_addr end_ip;

+;
iR[E
true: FIN
false: %K
Rl

void dhcps_lease_test(void)

{

Espressif Systems Confidential 49/129 Friday, May 22,2015




\
@ Espressif Systems

ESP8266 sok sz

struct dhcps_lease dhcp_lease;
const charx start_ip = “192.168.5.100";

const charx end_ip = “192.168.5.105";

dhcp_lease.start_ip.addr = ipaddr_addr(start_ip);
dhcp_lease.end_ip.addr = ipaddr_addr(end_ip);

wifi_softap_set_dhcps_lease(&dhcp_lease);

}
&

void dhcps_lease_test(void)

{
struct dhcps_lease dhcp_lease;
IP4_ADDR(&dhcp_lease.start_ip, 192, 168, 5, 100);
IP4_ADDR(&dhcp_lease.end_ip, 192, 168, 5, 105);
wifi_softap_set_dhcps_lease(&dhcp_lease);

}

35. wifi_softap_dhcps_status

IhAE:
$%HU ESP8266 soft—-AP DHCP server JIRZs.

BREE X :
enum dhcp_status wifi_softap_dhcps_status(void)

RE:
enum dhcp_status {
DHCP_STOPPED,
DHCP_STARTED
};

36. wifi_softap_set_dhcps_offer_option

THEE:

Espressif Systems Confidential 50/129

Friday, May 22, 2015




N
@ Espressif Systems ESP8266 sok sz

8B ESP8266 soft—AP DHCP server Eflt.
LK.
enum dhcps_offer_option{
OFFER_START = 0x00,
OFFER_ROUTER = 0x01,
OFFER_END
I

BREIEN
bool wifi_softap_set_dhcps_offer_option(uint8 level, void* optarg)

S
uint8 level - OFFER_ROUTER i&& router 82

voidx optarg - bit@, 0 ZH router 8; bito, 1 BH router E8; BiAH 1

iR[E :
true : WIN
false : %
=~

uint8 mode = 0;

wifi_softap_set_dhcps_offer_option(OFFER_ROUTER, &mode);

37. wifi_set_phy_mode

InkE:

"B ESP8266 IEEMER (802.11b/g/n)
EE:

ESP8266 soft-AP {{XZ#F bg.

REENX:
bool wifi_set_phy_mode(enum phy_mode mode)
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S
enum phy_mode mode : ¥EE#EI
enum phy_mode {

PHY_MODE_11B 1,
PHY_MODE_11G 2,
PHY_MODE_11N

¥

iR[E :
true : WIN
false : %

38. wifi_get_phy_mode

ThEE:
#EiR ESP8266 #EE#ERX (802.11b/g/n)

REEN:
enum phy_mode wifi_get_phy_mode(void)

RE:
enum phy_mode{
PHY_MODE_11B = 1,
PHY_MODE_11G 2,
PHY_MODE_11N

};

39. wifi_get_ip_info

IfikE:
& WiFi station #OS#E soft-AP HOH IP Mt
bool wifi_get_ip_info(
uint8 if_index,
struct ip_info *info

SH:
uint8 if_index : 3XEX station =& soft-AP EOMNEE
#define STATION_IF 0x00
#define SOFTAP_IF 0x01

struct ip_info xinfo : XEXZTH IP {E8
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iR[E
true: mRIN
false: %K

40. wifi_set_ip_info

IhaE:
®E ESP8266 station H#E soft-AP ) IP bt
EE:
(1) REORBES IP , EHEXHAXNKE DHCP IhaE (wifi_station_dhcpc_stop =&
wifi_softap_dhcps_stop)
(2) ®EZA IP, WKF DHCP; DHCP FF/2, NEA IP K.

REEN :
bool wifi_set_ip_info(
uint8 if_index,
struct ip_info *info

SH:
uint8 if_index : 1&E station =& soft-AP QO
#define STATION_IF 0x00
#define SOFTAP_IF 0x01
struct ip_info xinfo : 1IP {£&
ENYH

struct ip_info info;
wifi_station_dhcpc_stop();

wifi_softap_dhcps_stop();

IP4_ADDR(&info.ip, 192, 168, 3, 200);
IP4_ADDR(&info.gw, 192, 168, 3, 1);
IP4_ADDR(&info.netmask, 255, 255, 255, 0);
wifi_set_ip_info(STATION_IF, &info);

IP4_ADDR(&info.ip, 10, 10, 10, 1);
IP4_ADDR(&info.gw, 10, 10, 10, 1);
IP4_ADDR(&info.netmask, 255, 255, 255, 0);
wifi_set_ip_info(SOFTAP_IF, &info);

wifi_softap_dhcps_start();
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iR[E :
true: mRIN
false: %K

41. wifi_set_macaddr

IfikE:
BB MAC Hbit
R
AEOMRE user_init HiFH
BREIE N
bool wifi_set_macaddr(
uint8 if_index,
uint8 xmacaddr

SH:
uint8 if_index : &E station Z&E soft-AP #[O
#define STATION_IF 0x00
#define SOFTAP_IF 0x01

uint8 xmacaddr MAC bt

ENE
char sofap_mac[6] = {0x16, 0x34, 0x56, 0x78, 0x90, Oxab};
char sta_mac[6] = {0x12, 0x34, 0x56, 0x78, 0x90, 0xab};
wifi_set_macaddr(SOFTAP_IF, sofap_mac);
wifi_set_macaddr(STATION_IF, sta_mac);

iR[E
true: FRIN
false: %K

42. wifi_get_macaddr

IfikE:
i MAC Hit
bool wifi_get_macaddr(

uint8 if_index,
uint8 xmacaddr
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BH:
uint8 if_index : &\ station E#F soft-AP QO
#define STATION_IF 0x00
#define SOFTAP_IF 0x01

uint8 xmacaddr : MAC it

iR[E :
true: mRIN
false: %

43. wifi_set_sleep_type

Thée:
mELmiEt. BBH NONE_SLEEP T, MXFALmER.

EE:
ZRIAA modem-sleep 1.

BREEN
bool wifi_set_sleep_type(enum sleep_type type)

SH:

enum sleep_type type : #HHERX
iR[E:

true: RLIN

false: &K

44. wifi_get_sleep_type

IN&E:
EEEEREK.
REENX:
enum sleep_type wifi_get_sleep_type(void)

enum sleep_type {
NONE_SLEEP_T = 0;
LIGHT_SLEEP_T,
MODEM_SLEEP_T

¥
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45. wifi_status_led_install

ThEE:
A WiFi JRZS LED.

BREE X :
void wifi_status_led_install (
uint8 gpio_id,
uint32 gpio_name,
uint8 gpio_func

uint8 gpio_id ! gpio id
uint8 gpio_name : gpio mux ZFR
uint8 gpio_func : gpio Ih&E

iR[E :
x
AN H
£/ GPI0O fEX WiFi JIRZS LED
#define HUMITURE_WIFI_LED_IO_MUX PERIPHS_IO_MUX_GPIO0Q_U
#define HUMITURE_WIFI_LED_IO_NUM )

#define HUMITURE_WIFI_LED_IO_FUNC FUNC_GPI00
wifi_status_led_install(HUMITURE_WIFI_LED_IO_NUM,
HUMITURE_WIFI_LED_IO_MUX, HUMITURE_WIFI_LED_IO_FUNC)

46. wifi_status_led uninstall

Thée:
SE54 WiFi JRZS LED.

REEN
void wifi_status_led_uninstall ()

47. wifi_set_broadcast_if

TheE:
8B ESP8266 % UDP /"#EER, M station EOIEE soft-AP O %%
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ZRIAM soft-AP EO L%,

R
WMRFENM station #FEO% UDP T 3%E, %M ESP8266 softAP HIIHAE, DHCP server
TEER. BEFRE softAP B #BEIIEE, A JIEE{FER ESP8266 softAP.

BREEN :
bool wifi_set_broadcast_if (uint8 interface)

SH:
uint8 interface : 1: station
2: soft-AP
3: station # soft-AP EOM%LX
IRE
true: BRI
false: %k

48. wifi_get_broadcast _if

ThEE:
Z1H ESP8266 %ix UDP [ #BEHR, M station #EMAOXEZE soft-AP EOXX.
BREEN
uint8 wifi_get_broadcast_if (void)
SH:
x
iR[E :
1: station

2: soft-AP
3: station 1 soft-AP #EO¥HELIX

49. wifi_set_event_handler_cb

IfikE:
A WiFi event &IEEIE
BREE N
void wifi_set_event_handler_cb(wifi_event_handler_cb_t cb)

SH:

wifi_event_handler_cb_t cb - [EIE&RE
YT

x
il
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void wifi_handle_event_cb(System_Event_t xevt)
{
os_printf("event %x\n", evt->event);
switch (evt-sevent) {
case EVENT_STAMODE_CONNECTED:
os_printf("connect to ssid %s, channel %d\n",
evt—>event_info.connected.ssid,
evt—>event_info.connected.channel);
break;
case EVENT_STAMODE_DISCONNECTED:
os_printf("disconnect from ssid %s, reason %d\n",
evt—>event_info.disconnected.ssid,
evt—>event_info.disconnected. reason);
break;
case EVENT_STAMODE_AUTHMODE_CHANGE:
os_printf("mode: %d —> %d\n",
evt—>event_info.auth_change.old_mode,
evt—>event_info.auth_change.new_mode);
break;
case EVENT_STAMODE_GOT_IP:
os_printf("ip:" IPSTR ",mask:" IPSTR ",gw:" IPSTR,
IP2STR(&evt->event_info.got_ip.ip),
IP2STR(&evt—>event_info.got_ip.mask),
IP2STR(&evt—>event_info.got_ip.gw));
os_printf("\n");
break;
case EVENT_SOFTAPMODE_STACONNECTED:
os_printf("station: " MACSTR "join, AID = %d\n",
MAC2STR(evt—->event_info.sta_connected.mac),

evt—>event_info.sta_connected.aid);
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break;
case EVENT_SOFTAPMODE_STADISCONNECTED:
os_printf("station: " MACSTR "leave, AID = %d\n",
MAC2STR(evt—>event_info.sta_disconnected.mac),
evt—>event_info.sta_disconnected.aid);
break;
default:

break;

void user_init(void)
{
// TODO: add your own code here....

wifi_set_event_handler_cb(wifi_handle_event_cb);
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3.5. ZimfZk (FOTA) &0

1. system_upgrade_userbin_check

IfigE:
Zi user bin
BRERE X
uint8 system_upgrade_userbin_check()

IR[E
0x00 : UPGRADE_FW_BIN1, i.e. userl.bin
0x01 : UPGRADE_FW_BIN2, i.e. user2.bin

2. system_upgrade_flag_set

REFRREIFS -

ZiEM system_upgrade_start #4%, XEOLHFIFH;
EHPAIER spi_flash_write BfTE flash LIHAR, FHREBATHKE, ¥ flag BA
UPGRADE_FLAG_FINISH, HEiAf system_upgrade_reboot = BiEfTHHt .
REEN
void system_upgrade_flag_set(uint8 flag)

SH:
uint8 flag:
#define UPGRADE_FLAG_IDLE 0x00
#define UPGRADE_FLAG_START 0x01

#define UPGRADE_FLAG_FINISH 0x02

iR[E :
x

3. system_upgrade_flag_check

ke
T RRSIFE
uint8 system_upgrade_flag_check()
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SH:
x

iR[E
#define UPGRADE_FLAG_IDLE 0x00
#define UPGRADE_FLAG_START 0x01

#define UPGRADE_FLAG_FINISH 0x02

4. system_upgrade_start

TheE:
EEBESH, FHEAR.

BREEN

bool system_upgrade_start (struct upgrade_server_info xserver)

struct upgrade_server_info *server :

iR [E :
true: FIAFR
false: SRAEARIEF, TEFHHR

FHERBR 5 2R ItER S5

5. system_upgrade_reboot

TheE:
BERRSK, BITHRHE

BREE X
void system_upgrade_reboot (void)
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3.6. Sniffer tHE#0O

1. wifi_promiscuous_enable

Thg:
FRERZEER (sniffer)
AR

(1) {NZIE7%E ESP8266 2 station ERT, FEREZLER
(2) SEZtExth, ESP8266 station F1 soft—AP EOHKIK

(3) BFEEREZ4ER, E4£IHH wifi_station_disconnect WREHER

(4) REERXPIEDAREM API, i5%i8M wifi_promiscuous_enable(0) BHE sniffer

REEN:
void wifi_promiscuous_enable(uint8 promiscuous)
SH:
uint8 promiscuous :
0: XHEPRHRER;
1: AREH#ER
RE:
¥

ENE
FRAPL[E Espressif Systems HiiE sniffer demo

2. wifi_promiscuous_set_mac

TheE:
®E sniffer #BIXEAY MAC HhbidiE

= .
TR

MAC HbbFIS RN AT SO sniffer B
MEEL sniffer, XER sniffer, BEEFHIXE MAC HitbTfiE.

REEN:
void wifi_promiscuous_set_mac(const uint8_t *address)

const uint8_t *address : MAC Hbil

iR[E :
x

R
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char ap_mac[6] = {0x16, 0x34, 0x56, 0x78, 0x90, Oxab};

wifi_promiscuous_set_mac(ap_mac);

3. wifi_set_promiscuous_rx_cb

IfikE:
FEAPRZAER THEREREIARE, SWEI—85E, B ERNEIERE.
void wifi_set_promiscuous_rx_cb(wifi_promiscuous_cb_t cb)
S8
wifi_promiscuous_cb_t cb : [EIERE
iR :
x

4. wifi_get_channel

IfigE:

AF sniffer InéE, RKEEES
BREE N :

uint8 wifi_get_channel(void)

5. wifi_set_channel

IfikE:
BT sniffer IhgE, REEES
bool wifi_set_channel (uint8 channel)

SH:

uint8 channel : fEE%
iR[E :

true: FRIN

false: %K
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3.7. smart config [

1. smartconfig_start

IfigE:
FrEREES, RIREE ESP8266 station F| AP. ESP8266 IMENTH4FAMIIEE, BB
AP f§ SSID A password 52, BN, AREEREITFNSNER[ FENZR SSID M
password {Z&.

E-
(1) (NE#EEE station BXTIEBAARED;
(2) smartconfig id#2rr, ESP8266 station # soft—-AP %k3;

(3) smartconfig_start KREMZBIRAUEEHIT smartconfig_start 15BN
smartconfig_stop ZERAVKIRE.

(4) smartconfig T2, BFWEAEM API; 155AH smartconfig_stop, B{FEMEHEM
API.
bool smartconfig_start(

sc_type type,

sc_callback_t cb,

uint8 log

sc_type type : {RIEMINERE: AirKiss =& ESP-TOUCH;
sc_callback_t cb : smartconfig RESEXEXRTH, #HALERE.

EAEERBNSE status F/R smartconfig JIRZS:

e ¥ status Jy SC_STATUS_LINK Rt, &% void *pdata & struct station_config 3¢
HMEHTE;

e ¥ status MNEMIRSH, 2% void xpdata J3 NULL

uint8 log : 1: UART FJENZE#TFE; BN: UART {UFTEPEZEZER.

iR[E
true: mIN
false: %K
N H

void ICACHE_FLASH_ATTR

sc_smartconfig_done(sc_status status, void xpdata)
{
switch(status) {
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case SC_STATUS_WAIT:
os_printf("SC_STATUS_WAIT\n");
break;

case SC_STATUS_FIND_CHANNEL:
os_printf("SC_STATUS_FIND_CHANNEL\Nn");
break;

case SC_STATUS_GETTING_SSID_PSWD:
os_printf("SC_STATUS_GETTING_SSID_PSWD\n");
break;

case SC_STATUS_LINK:
os_printf("SC_STATUS_LINK\n");

struct station_config *sta_conf = pdata;

wifi_station_set_config(sta_conf);
wifi_station_disconnect();
wifi_station_connect();
break;

case SC_STATUS_LINK_OVER:
os_printf("SC_STATUS_LINK_OVER\n");
smartconfig_stop();

break;

smartconfig_start(SC_TYPE_ESPTOUCH, smartconfig_done);

2. smartconfig_stop

EHAREER, B smartconfig_start FAMA%E.

EHRERIN, E LB AP f5, ARAAEORM smartconfig_start & RAMNE;
FRERNY, ARREOREREER, B4 ANRE

REEN
bool smartconfig_stop(void)
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iR[E :
true: mRIN
false: %K

3.8. SNTP #[

1. sntp_setserver

IfigE:
A IP HIHEE SNTP FREE:, —HEZIFFEE 3 1 SNTP fR%EES
void sntp_setserver(unsigned char idx, ip_addr_t xaddr)
SH:
unsigned char idx : OSNTP BR%28%S, H&EXHKF 3 1 SNTP BR%EE (0 ~ 2) ; 0 SHE
REeE, 1 S8 2 SHERARSH.
ip_addr_t xaddr : IP #hlit; ARFEBITHR, BTANREE SNTP RE
iR[E
x

2. sntp_getserver

IfigE:
&1 SNTP FR&583M0 IP Hhdb, NNAEEEON: sntp_setserver
REEN
ip_addr_t sntp_getserver(unsigned char idx)
S
unsigned char idx : SNTP BR$5E84RS, &EXFF 3 4> SNTP fr%:8 (0 ~ 2)
iR[E :
IP bt

3. sntp_setservername

IfikE:

WIS RIEE SNTP BREE:, —HEZXIFRE 3 4 SNTP RE
BREEN

void sntp_setservername(unsigned char idx, char xserver)
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S
unsigned char idx : SNTP BR%28%S, mZEX¥F 3 1 SNTP fR%=28 (0 ~ 2) ; 0 SHE
k%, 1 S 2 SHEAKRSS.
char xserver : HE; ARPRBETHRR, RANEAEE SNTP RESE
IR[E
x

4. sntp_getservername

IgE:

5 SNTP FREBMIEE, (NXFEWEY sntp_setservername #EH SNTP RS
REEN:

char x sntp_getservername(unsigned char idx)

S
unsigned char idx : SNTP fRE2(4%S, ZEXHF 3 1 SNTP BEE (0 ~ 2)
IR[E :
AR 558818 &
5. sntp_init
IfigE:

SNTP #ltafk
REEN

void sntp_init(void)
SH:

¥
RE:

x

6. sntp_stop

THAE:
SNTP %A
BREEN :
void sntp_stop(void)
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iR[E
x

7. sntp_get_current_timestamp

IhAE:

EHYSFIIEEELAERE (1970.01.01 00: 00: 00 GMT + 8) MIR|aZ%, iy

RHBENX:
uint32 sntp_get_current_timestamp()

S
¥

iR[E :
PR B BT (8] RO AT B B

8. sntp_get_real_time

THEE:
EIRSCFRATE (GMT + 8)

charx sntp_get_real_time(long t)

SH:
long t — SEEREMEEAR B

iR[E :

SKRRAY [

9. sntp_set_timezone

THEE:
BRERXER
BREIENX

bool sntp_set_timezone (sint8 timezone)
EE:

VERAAREOR, B5&AA sntp_stop
SH:

sint8 timezone — WX{&, S#5EE: -11 ~ 13
IR[E:

true, BKIN;
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false, &K
P
sntp_stop();
if( true == sntp_set_timezone(-5) ) {

sntp_init();

10. SNTP 7=

ip_addr_t *xaddr = (ip_addr_t *)os_zalloc(sizeof(ip_addr_t));
sntp_setservername(@, "us.pool.ntp.org”); // set server @ by domain name
sntp_setservername(1l, "ntp.sjtu.edu.cn”); // set server 1 by domain name
ipaddr_aton(“210.72.145.44", addr);

sntp_setserver(2, addr); // set server 2 by IP address

sntp_init();

os_free(addr);

uint32 current_stamp;
current_stamp = sntp_get_current_timestamp();

os_printf(“sntp: %d, %s \n”,current_stamp, sntp_get_real_time(current_stamp));
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4. TCP/UDP 0O

I F esp_iot_sdk/include/espconn.h

M MEXEORT DAL T =3
e EM#ENO: TCP 1 UDP HAILUAR/E O .
o TCP APIs: {3 TCP FEfehy, FAMED.
e UDPAPIs: {U% UDP SR, fEAMED.
e mDNS APIs: mDNS #8%#: 1.

4.1. EREO

1. espconn_delete

ESP8266 sok sz

Ih&E:
TR e fande 12 o
R
XN ERAEONT
TCP: espconn_accept,
UDP: espconn_create
RBEN:
sint8 espconn_delete(struct espconn xespconn)
SH:
struct espconn xespconn : XML LK
RE:
0 T RRIN

Non-0 !k, REEEIRAS ESPCONN_ARG - ARILZEIS# espconn XN HIMEZ LS

2. espconn_gethostbyname

The:
DNS Ihgg
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BREE X
err_t espconn_gethostbyname(
struct espconn xpespconn,
const char xhostname,
ip_addr_t xaddr,
dns_found_callback found

SH:
struct espconn kespconn : XTRZRWEE &G
const char xhostname ! HEFRBENE
ip_addr_t xaddr : IP bt

dns_found_callback found : DNS [EiEER %L
IR[E
err_t : ESPCONN_OK - EXIf
ESPCONN_ISCONN - %, fHIRWEEX: BE&ERE
ESPCONN_ARG — kI, $HIREIEX: KEFISH espconn X RAIML L
~fIIT, ES% IoT_Demo:
ip_addr_t esp_server_ip;
LOCAL void ICACHE_FLASH_ATTR
user_esp_platform_dns_found(const char xname, ip_addr_t xipaddr, void xarg)

{
struct espconn xpespconn = (struct espconn x)arg;
os_printf(user_esp_platform_dns_found %d.%d.%d.%d/n,
*((uint8 *)&ipaddr—>addr), *((uint8 *)&ipaddr->addr + 1),
*((uint8 *)&ipaddr->addr + 2), *((uint8 x)&ipaddr—->addr + 3));
b

void dns_test(void) {
espconn_gethostbyname(pespconn, iot.espressif.cn, &esp_server_ip,
user_esp_platform_dns_found);

3. espconn_port

TheE:
REX ESP8266 A FRuwO

BRI E X :
uint32 espconn_port(void)
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4. espconn_regist_sentcb

IgE:
T I 28 B R A0 Y TR [E1 978 Bk 3R
REEN
sint8 espconn_regist_sentch(
struct espconn xespconn,
espconn_sent_callback sent_cb

struct espconn kespconn : XtRzMIE £
espconn_sent_callback sent_cb : FZEEHREL XK IHAE S

R [E :
0 T ORIh
Non-0 t ORI, REEEIRES ESPCONN_ARG - KREFIS# espconn ITRIAIMEE £

5. espconn_regist_recvcb

IfigE:
TR AL ThiE Y M 8 S 4R (9 (21 8 R X
BREEN
sint8 espconn_regist_recvch(
struct espconn *espconn,
espconn_recv_callback recv_cb

SH:
struct espconn xespconn : YR ER LA
espconn_connect_callback connect_cb : mIhHzUg MR EHEEIEE

iR[E :
0 : BIh
Non-0 1 R, RESEIRAY ESPCONN_ARG — ARIZXFISE espconn XTRAIMLE L

6. espconn_sent_callback

IfikE:
MR E IR L IERLINNEEEEL, B espconn_regist_sentcb 3R
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void espconn_sent_callback (void *arg)
S
void *arg : EHARHNSE, MEERPEHLE espconn $55.
AR, MMEHANREHNIES, TRBIAEANISE U ATSEAR—#F, BEDMRIUL AT MK ERE. AIRE
espconn AR remote_ip, remote_port M iEREFRHRE ML B
iR[E :
x

7. espconn_recv_callback

B INE R SRR EIAR S, B espconn_regist_recvchb At

void espconn_recv_callback (
void *xarg,
char xpdata,
unsigned short len

void *xarg : EHARHMSE, MEEHEME espconn 8EF. EE, KNEHNEBREFHIES,
TEEAEARIEE U ATRE R —4F, 1FDMKILFIT ML ZERE. AIiRHE espconn ZMFEHR
remote_ip, remote_port ¥ ZEZEHHNREME LK.

char xpdata : EWIIMNEIE

unsigned short len : EWFIWEIRKE

iR[E :
x

8. espconn_sent

THEE:
B WiFi &iE#iE
-

—fRiER, EER—EELERDI, HA espconn_sent_callback /&, BAR espconn_sent
EET—8HIE.
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sint8 espconn_sent(
struct espconn xespconn,
uint8 *xpsent,
uintl6e length

SH:
struct espconn xespconn : XML LK
uint8 xpsent 1 HEMEEE
uint16 length : ZEMEIEKE
RE:
0 N 0'8%)]
Non-0 PR, RMEEEHIRG
ESPCONN_ARG - KR¥XFIZ# espconn XJRZHIMILE L5,
ESPCONN_MEM - FT@ERE
4.2. TCPi#QO

TCP #0O{X BT TCP i&#, H2 AT UDP £,

1. espconn_accept

ThEE:
43 TCP server, B T
BREIEN
sint8 espconn_accept(struct espconn *espconn)

SH:

struct espconn xespconn : X MEKERENEHE
IR[E

0 45|

Non-0 DR, RESEIRES

ESPCONN_ARG - K¥ZIZ# espconn XK TCP #E#E
ESPCONN_MEM - Z[@EFRE

ESPCONN_ISCONN - #ESLESS

2. espconn_secure_accept

ThEE:
@] SSL TCP server, fiilf SSL &F
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R
(1) BaifXEZHFEI— SSL server, KAEORGEEA—X, FANZEFEA—T SSL client.

(2) B SSL mMB—EHIEATF espconn_secure_set_size BEBEMEESTE, ESP8266 T34t
I8, SSL EZERTFF, #EA espconn_reconnect_callback

(3) SSL fAxEOEEE TCP BEOKELEARA—H, BAERM. SSL &N, NZHFHFEH
espconn_secure_XXX EF|#EOFM espconn_regist XXX BEFIEMEQ, MK espconn_port
RE— PR

BREEN
sint8 espconn_secure_accept(struct espconn xespconn)

S
struct espconn xespconn : X MLKERENEHIE

IR[E
0 :RRIN
Non-0 DK, REEHIRED

ESPCONN_ARG - K#kZFIS# espconn XA TCP &E#E
ESPCONN_MEM - Z[ERE

ESPCONN_ISCONN - ZEED &N

3. espconn_regist_time

i ESP8266 TCP server #BRYAY(E

IBTE espconn_accept zZfa, HEEREIZE, BALEQO
MERABAISASENREAN 0, ESP8266 TCP server BBRETSMASETESEEREM TCP client,
NEWOXHER.
sint8 espconn_regist_time(
struct espconn xespconn,
uint32 interval,
uint8 type_flag

struct espconn xespconn : XTRMEERENEEHE
uint32 interval : BHHEE, 24 &, ZXE: 7200 &
uint8 type_flag : 0, XEHE TCP HEEAR; 1, (WWE— TCP EEAN
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IR [E
0 T RIh
Non-0 P R, REISEIRAS ESPCONN_ARG — R#kZEIS# espconn XRH) TCP &E#

4. espconn_get_connection_info

THAE:
3 TCP ZEEMNER, REXED ESP8266 TCP server ZFEEMFAE TCP client HIEER.

REEN:
sint8 espconn_get_connection_info(
struct espconn xespconn,
remot_info *xkpcon_info,
uint8 typeflags

BH
struct espconn kespconn : XtRZMIZRERENZEHEK
remot_info *xxpcon_info : connect to client info
uint8 typeflags : 0, regular server;1l, ssl server
RME:
0 4]
Non-0 1 R, RMEEEIRAD ESPCONN_ARG — RikE|S#L espconn XN TCP ZE#H

5. espconn_connect

THEE:
%$E TCP server (ESP8266 {EJv TCP client).

sint8 espconn_connect(struct espconn sxespconn)

struct espconn kespconn : XFRZMIZRIERENZE M

iR[E :
0 8!
Non-0 DR, REIEIRD
ESPCONN_ARG - K¥XZF|S# espconn XM TCP &Ei#Z

ESPCONN_MEM - ZT[EFRE
ESPCONN_ISCONN - #ESLES

ESPCONN_RTE - HHERH
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6. espconn_connect_callback

IfigE:
RRINEESL TCP ZEZEMMEIFEE, B espconn_regist_connectch ¥fff. ESP8266 fEA4 TCP
server {ilfE| TCP client ¥EA; =& ESP8266 fEJy TCP client A{INE TCP server &
l\zi%?%‘o
void espconn_connect_callback (void x*arg)

void xarg : ENARFNSHE, WRMEZEZNEHEE espconn 5

AR, ANEHANEREREFHNES, FEEBEEANIEE U AR, BRI HIT WL ERE. iRE
espconn Z#EHE remote_ip, remote_port ¥MF%ZiEREARIARE WL LK.

IRE
T

7. espconn_set_opt

IfigE:
BE TCP HEEMMEXEE, XNEREBIREMAIEDN espconn_clear_opt
BREE N :
sint8 espconn_set_opt(
struct espconn *xespconn,

uint8 opt
)

K

enum espconn_option{
ESPCONN_START = 0x00,
ESPCONN_REUSEADDR = 0x01,
ESPCONN_NODELAY = 0x02,
ESPCONN_COPY = 0x04,
ESPCONN_KEEPALIVE = 0x08,
ESPCONN_END

struct espconn kespconn : XFRMLRIEREN K
uint8 opt : TCP ZEEMMXEE, £% espconn_option
bit @: 1: TCP EEMTAR, ZRNEBEMALT, £BEF 2 SHABRS ANE;
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bit 1: 1: %@ TCP ¥REHMETM nalge HiE;
bit 2: 1: {F8E 2920 FHH write buffer, HFEHE espconn_sent BERZFEMNIIE

bit 3: 1: f#s¢ keep alive;

RE:

0 A%

Non-0 : kM, REEIRFS ESPCONN_ARG — KRIXEISEL espconn XA TCP &E#
EE:

—WIEAT, AREEAAED;
WERIRE espconn_set_opt, B espconn_connect_callback HiFH

8. espconn_clear_opt

IfigE:
EbR TCP ERERMEXEE
REEN:
sint8 espconn_clear_opt(
struct espconn *xespconn,

uint8 opt
)
LR
enum espconn_option{
ESPCONN_START = 0x00,
ESPCONN_REUSEADDR = 0x01,
ESPCONN_NODELAY = 0x02,
ESPCONN_COPY = 0x04,
ESPCONN_KEEPALIVE = 0x08,
ESPCONN_END

SH:
struct espconn kespconn : XFRMZRERENZEHEK
uint8 opt : &R TCP EEMMEXEE, BESHAISE espconn_option
IR[E
0 T KTh
Non-0 DRI, RMEFEIRES ESPCONN_ARG — RikE|S%k espconn XA TCP &k
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9. espconn_set_keepalive

Ike:
BB TCP keep alive HIB%

BREE X
sint8 espconn_set_keepalive(struct espconn xespconn, uint8 level, voidx

optarg)
A
enum espconn_level{
ESPCONN_KEEPIDLE,
ESPCONN_KEEPINTVL,

ESPCONN_KEEPCNT

o
3

struct espconn xespconn : XML&

uint8 level : ZRIARB A ESPCONN_KEEPIDLE BfKi#{T—X keep alive R#E, WRMK
XNz, N4gFHE ESPCONN_KEEPINTVL HfKIRE—IX, H%ZIRE ESPCONN_KEEPCNT KX; BIRLE
TR, MIAR M EZRT T, BAMEZEXER, #A espconn_reconnect_callbacke

AR, WaEREEHAEREE, UHSE, ZTEHMGHERESHITHRM.
SEORABWT
ESPCONN_KEEPIDLE - i&BH{T keep alive RERINEEFE, BfI: 500 =7
ESPCONN_KEEPINTVL - keep alive RENMEA, HXHIETEIEFRE, $FA: 500 ZF
ESPCONN_KEEPCNT — &)X keep alive IRZE, LEBCHITHAKRE

voidx optarg : RESHE

0 T RIS
Non-0 PR, REISEIRAS ESPCONN_ARG — R#EkZFIS#L espconn XRK) TCP &E#

—RIERT, AREEARED;
WMRIRE, 1B espconn_connect_callback HiEMA, H5ER_E espconn_set_opt fEaE keep

alive;
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10. espconn_get_keepalive

Ike:
i TCP keep alive HIS#

BREE X :
sint8 espconn_set_keepalive(struct espconn xespconn, uint8 level, voidx
optarg)

A
enum espconn_level{
ESPCONN_KEEPIDLE,
ESPCONN_KEEPINTVL,
ESPCONN_KEEPCNT
}

:
struct espconn xespconn : XML&

o

uint8 level :
ESPCONN_KEEPIDLE - i#Bi#1T keep alive FEHIRtE B, 2ii: 500 =
ESPCONN_KEEPINTVL - keep alive &2, XM EER, #i: 500 E/
ESPCONN_KEEPCNT - )X keep alive &, ZEMIXTZARE

voidx optarg : S¥A

iR [E :
0 : RRIB
Non-0 1 kI, RESEIRAS ESPCONN_ARG - KR¥EZFIZS# espconn XNHY TCP &E#EE

11. espconn_disconnect

Ih&E:

Wi TCP EiE

sint8 espconn_disconnect(struct espconn xespconn)
S

struct espconn kespconn : XtRZMIZRERENZEHEK
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IR [E
0 T RIh
Non-0 P R, REISEIRAS ESPCONN_ARG — R#kZEIS# espconn XRH) TCP &E#

12. espconn_regist_connectcb

THAE:
SERERThEST TCP EEEREIERE

sint8 espconn_regist_connectch(
struct espconn xespconn,
espconn_connect_callback connect_cb

struct espconn xespconn : XRMiERENEHBE
espconn_connect_callback connect_cb : AINENZ TCP EHEEMMEIERL

iR[E
0 8!
Non-0 1 R, REISEIRAS ESPCONN_ARG — R#ZIZ%#r espconn HRH) TCP &E#E

13. espconn_regist_reconcb

THAE:

A TCP EEAEREMANNEIERE, ATUERERHFHTEE.

EE:
reconnect callback IDWREXRMFHIBAIREIE, EAMEEEERN, HEFEA reconnect
callback;

i3I0, espconn_sent KM, MIAAMEERERE, thad#t Areconnect callback; AFAA#
reconnect callbackd BEXHiEAIE,

sint8 espconn_regist_reconch(
struct espconn xespconn,
espconn_connect_callback recon_cb

)

S
struct espconn kxespconn : XTRMEEZNEHEK
espconn_connect_callback connect_cb : [EIERE
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IR [E
0 T RIh
Non-0 1R, RESEHIRES ESPCONN_ARG - K#ZFIZS#( espconn XTRAY TCP &E#E

14. espconn_regist_disconcb

IfikE:

SERF TCP MEREIERUTFF RN B
BREIEN :

sint8 espconn_regist_disconch(

struct espconn xespconn,
espconn_connect_callback discon_cb

struct espconn xespconn : XML ERENLEEE
espconn_connect_callback connect_cb : [EiERE

iR[E
0 8!
Non-0 1 R, REISEIRAS ESPCONN_ARG — R#ZIZ%#r espconn HRH) TCP &E#E

15. espconn_regist_write_finish

IgE:
M ERAENEEIRINEA write buffer FERIEIERE.
EIEMA espconn_set_opt f#8E write buffer.

R
write buffer HFT4EE espconn_sent FEXHEIE, H espconn_set_opt ®E; XNEXE
EAHEXN, AL write_finish_callback A espconn_sent &% TF—8, TEZF
espconn_sent_callback

BREE N :
sint8 espconn_regist_write_finish (

struct espconn xespconn,
espconn_connect_callback write_finish_fn

SH
struct espconn xespconn : XTRMZKERENEE M
espconn_connect_callback write_finish_fn : [EiF®RE
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IR [E
0 T RIh
Non-0 P R, REISEIRAS ESPCONN_ARG — R#kZEIS# espconn XRH) TCP &E#

16. espconn_secure_set_size

THAE:
BEMZE (SSL) FIRSETERAN

R
BIAZEEFR/NA 2KBytes; WMFHERL, 1B5EME (SSL) EEENANEAR:
7£ espconn_secure_accept (ESP8266 £} TCP SSL server) ZHETiEM;

=& espconn_secure_connect (ESP8266 fE& TCP SSL client) ZAIAH

BREEN
bool espconn_secure_set_size (uint8 level, uintl6 size)

uint8 level : i®E ESP8266 SSL server/client:
0x@01 SSL client; 0x@2 SSL server; 0x@03 SSL client F1 SSL server
uintl6 size : MEFBEEMNZTE AR/, BETE: 1 ~ 8192, £ii: F%H, BRUIMERS 2048
RE:

true : KN
false : XK

17. espconn_secure_get_size

THEE:
T (SSL) H\EETERIAN

BREEN
sint16 espconn_secure_get_size (uint8 level)

S
uint8 level : &E ESP8266 SSL server/client:

0x01 SSL client; @x02 SSL server; 0x03 SSL client #1 SSL server

iR[E :
fn® (SSL) HIBEETERIA/N
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18. espconn_secure_connect

ThEE:
fnZ (SSL) #3#EZ TCP SSL server (ESP8266 fEJy TCP SSL client)

E-

(1) BaAJ ESP8266 ) SSL client {NZ#HF—1EE, AEOREEAR—RX, XFEH
espconn_secure_disconnect WifFRI—XiZER, ARUBERIERAREOESY SSL &EiE;

(2) R SSL mBE—B#HIEATF espconn_secure_set_size BBHEETE, ESP8266 FiEqt
I8, SSL EZEMTFF, #EA espconn_reconnect_callback

(3) SSL #xENSEE TCP BOKEAER—, BARERMH. SSL EEN, (XEFEHR
espconn_secure_XXX RFIEOM espconn_regist XXX RILEMIZEA, ALK espconn_port
RE— PR

REEN:
sint8 espconn_secure_connect (struct espconn xespconn)
S
struct espconn kxespconn : TRMEEZNEHEK
IR[E :
0 : RIN
Non-0 DR, IREEHIRED
ESPCONN_ARG - KRIKZEISH espconn X TCP &EH:
ESPCONN_MEM - ZT[ETE

ESPCONN_ISCONN - f&iD 2T

19. espconn_secure_sent

ThEE:
ZIENTEIE (SSL)

REEN:
sint8 espconn_secure_sent (
struct espconn xespconn,
uint8 xpsent,
uintl6e length

struct espconn xespconn : X MEKERENEHIE
uint8 xpsent : ZIFEMEIE
uint16 length : REMEEEKE
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IR [E
0 T RIh
Non-0 P R, REISEIRAS ESPCONN_ARG — R#kZEIS# espconn XRH) TCP &E#

20. espconn_secure_disconnect

THAE:
BT ANz TCP ZE#HE(SSL)

sint8 espconn_secure_disconnect(struct espconn xespconn)

struct espconn kespconn : XtRZMIZRERENZE MK

iRE

0 4]

Non-0 1 KN, REEHIRES ESPCONN_ARG - KRILZFIS#L espconn XNNHI TCP &
21. espconn_tcp_get_max_con
IgE:

TRAFR TCP RREREL.

BREIEN
uint8 espconn_tcp_get_max_con(void)

iR[E :
ARYFH TCP H|AREEH

22. espconn_tcp_set_max_con

TheE:
BEAFH TCP HRAZEEHM. ERNELBHIELT, BWNAET 10. BIAER 5.

REEN:
sint8 espconn_tcp_set_max_con(uint8 num)

uint8 num : ARIFR TCP HAEEH

1RME :
0 2]
Non-0 : kI, SREISEIERS ESPCONN_ARG — R#F|S% espconn XM TCP i
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23. espconn_tcp_get_max_con_allow

ThEE:

53 ESP8266 ¥4 TCP server ZZAWFEEM TCP client #H
BREE N

sint8 espconn_tcp_get_max_con_allow(struct espconn xespconn)
SH:

struct espconn xespconn : XK TCP server Z5MiE
iR[E :

> 0 : REAVFEER TCP client #E

< 0 : KN, REEIREE ESPCONN_ARG - KRKZIZH# espconn XM TCP #E#E

24. espconn_tcp_set_max_con_allow

ke
BB ESP8266 H4 TCP server HZAFEEM TCP client #B
REEN:
sint8 espconn_tcp_set_max_con_allow(struct espconn xespconn, uint8 num)
S
struct espconn xespconn : XN TCP server Z#fk
uint8 num : JZRFEERN TCP client #E
IR[E
0 T ]Ih
Non-0 DR, REFHIRES ESPCONN_ARG - KIXEIS# espconn XFRH) TCP &E#E

25. espconn_recv_hold

Ifke:
FHZE TCP Uiz
E_
WRREASEHE/N TCP MEH, FAZHNEZE, HEZIUME 14605 FHAAGMZEEE
A, BEAEOfUAREER.
RHBENX:
sint8 espconn_recv_hold(struct espconn xespconn)

struct espconn xespconn : XML ERENEE K
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IR [E
0 T RIh
Non-0 P R, REISEIRAS ESPCONN_ARG — R#kZEIS# espconn XRH) TCP &E#

26. espconn_recv_unhold

Ih&E:

fEkx TCP WBMEE (i.e. WNMPMEZEREO espconn_recv_hold).
EE:
AR O SER AR

sint8 espconn_recv_unhold(struct espconn xespconn)
SH:

struct espconn xespconn : XTRMEEREN LA
IRME:

0 T RN

Non-0 1 kI, RESEIRAS ESPCONN_ARG - KREZFIZS# espconn XNHY TCP E#E

4.3. UDP [0

1. espconn_create

Ifde:
#37 UDP &4,
BRERE X
sin8 espconn_create(struct espconn *espconn)
B
struct espconn xespconn : XRMiERENEHBE
IRE
0 T RRIN
Non-0 DRI, REEEIRED
ESPCONN_ARG - K#Z|&%1 espconn XNA) UDP f&i

ESPCONN_MEM - Z[ERE

ESPCONN_ISCONN - f:ig2&&Esr
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2. espconn_igmp_join

IfigE:
A ZHEAH.
REEN:
sint8 espconn_igmp_join(ip_addr_t xhost_ip, ip_addr_t smulticast_ip)
SH:
ip_addr_t sxhost_ip : E#1 IP
ip_addr_t smulticast_ip : %3%4H IP
IR[E
0 T RIN
Non-0 ! ORI, REFEIRAS ESPCONN_MEM — Z[ERE

3. espconn_igmp_leave

IfigE:

BH %A
REEN :

sint8 espconn_igmp_leave(ip_addr_t xhost_ip, ip_addr_t smulticast_ip)
SH:

ip_addr_t xhost_ip i EMOIP

ip_addr_t smulticast_ip : %#&4H IP

iR[E
0 t BRI
Non-0 TR, REFEIRRS ESPCONN_MEM - ZT[EARZE

4. espconn_dns_setserver

=EEIA DNS server

AIEOMNWIIE ESP8266 DHCP client %@ (wifi_station_dhcpc_stop) HIER TER.

BREEN
void espconn_dns_setserver(char numdns, ip_addr_t xdnsserver)
SH:
char numdns : DNS server ID, X#IEE® DNS server, ID #3lk 0 F1 1

ip_addr_t *dnsserver : DNS server IP

iR[E :
x
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4.4. mDNS #0

1. espconn_mdns_init

The:
mDNS 1Ak

EE:
(1) {X ESP8266 station X#F mDNS, 153 station IP f&, BIARAZEO¥EL mDNS;
(2) txt_data %R key = value HIFER, WRH;

A

struct mdns_info{
char xhost_name;
char xserver_name;
uintl6 server_port;
unsigned long ipAddr;

char xtxt_datal[10];

¥
BREEN :
void espconn_mdns_init(struct mdns_info *info)
SH:
struct mdns_info xinfo : mdns ¥k
iR[E :
x
ENE

struct mdns_info *xinfo = (struct mdns_info *)os_zalloc(sizeof(struct
mdns_info));

info—>host_name = “espressif”;
info—>ipAddr = station_ipconfig.ip.addr; //ESP8266 station IP
info—>server_name = “iot”;

info—->server_port

8080;

info—>txt_datal@] = “version = now”;
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info—>txt_datal1l] “userl = datal”;
info—>txt_datal2] = “user2 = data2”;

espconn_mdns_init(info);

2. espconn_mdns_close

TheE:

% mDNS , XRFFFE mDNS g9 API : espconn_mdns_init
BREE X

void espconn_mdns_close(void)

3. espconn_mdns_server_register

IfikE:
SEAF mDNS fR%538
BREEN
void espconn_mdns_server_register(void)

4. espconn_mdns_server_unregister

ThEE:
44 mDNS fR%52

BREE N
void espconn_mdns_server_unregister(void)
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5. espconn_mdns_get_servername

ESP8266 sok sz

ThEE:
Z1H mDNS FRE5E3ER
BREE N
charx espconn_mdns_get_servername(void)

iR[E :
PR %528 BFR

6. espconn_mdns_set_servername

IfikE:
i%E mDNS BR%E2REFR
BREIEN
void espconn_mdns_set_servername(const char xname)
S
const char xname — RESEEFR
iR[E :
x

7. espconn_mdns_set_hostname

IfigE:
%E mDNS EAHLZFR
REEN:
void espconn_mdns_set_hostname(char sxname)
S
char *name - TH &R
IR[E
¥

8. espconn_mdns_get_hostname

IfikE:
%18 mDNS EAHLZFR
BREE N :
charx espconn_mdns_get_hostname(void)
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S
x

iR[E

FHLBIR

9. espconn_mdns_disable

IfigE:

%8t mDNS , XFR{fERE API : espconn_mdns_enable
BREEN:

void espconn_mdns_disable(void)

10. espconn_mdns_enable

IfikE:
=8¢ mDNS
void espconn_mdns_enable(void)
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5.

R FtEX#ER

5.1. AT #0O

ESP8266 sok sz

AT EOMFEHERE, 155% esp_iot_sdk/examples/at/user/user_main.c.

1. at_response_ok

ThEE:

AT &0 (UARTO) %t OK
BREEN

void at_response_ok(void)

2. at_response_error

IfikE:

AT &0 (UARTO) %H ERROR
BREEN

void at_response_error(void)
S

x
iR[E :

x

3. at_cmd_array_regist

TheE:

EMARBEXH AT <. BEUAR—R, BAERPBEEX AT ES—HEM.

REEN:
void at_cmd_array_regist (
at_function x custom_at_cmd_arrar,
uint32 cmd_num

)

S

at_function x custom_at_cmd_arrar : APRBEEXH AT #5$%48

uint32 cmd_num : FPBEENXH AT ESHA
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iR[E
¥

ENE
1B55% esp_iot_sdk/examples/at/user/user_main.c

4. at_get _next_int_dec

IfigE:
M AT $8ITHMBT int BHF
REEN :
bool at_get_next_int_dec (char sxp_src,intx result,intx err)

char skp_src : *p_src REWFN AT ESFHEH
intx result : M AT f&$HBTHM int BHKFE
intx err T BTN IR OSE IR AT

1 BFEBEH, REHEIRD 1
3: REH-'/H, REHERE 3
iR[E:
true: IEEBFTIHF (HFEBE, PRKRE true, EEFEIRESH 1)

false: B#rRE, ROEHRE, FEWURE: HF8EYT 10 bytes, BEI'\r' &R, ARH| -’
FHFo

ENLE
1H52% esp_iot_sdk/examples/at/user/user_main.c

5. at_data_str_copy

IfikE:
M AT #EfTHBITFRS
BREEN :
int32 at_data_str_copy (char *x p_dest, char sk p_src,int32 max_1len)
S
char * p_dest : M AT f&$THRITIINER S
char sx p_src : *p_src HIEKIN AT £SFERKE
int32 max_len : AFMNBRAFEHFEKE
IR[E
BRI FRREKE:
>=0: BRI, NREBTINFRFEKE
<0 : KN, RE -1
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ENE
1B558% esp_iot_sdk/examples/at/user/user_main.c

6. at_init

IfikE:
AT #1ga1k
BREIEN
void at_init (void)

il
152% esp_iot_sdk/examples/at/user/user_main.c

7. at_port_print

IgE:
M AT H0(UARTO) i1
REEN
void at_port_print(const char *str)
SH:
const char xstr : F&FE
RE:
¥

NtTH
5% esp_iot_sdk/examples/at/user/user_main.c

8. at_set custom_info

Ike:

FEEEEX AT RAEE, ATHES AT+GMR EiFFE.
REEN:

void at_set_custom_info (char *info)
S

char *info : FRAER
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iR[E
¥

9. at_enter_special_state

IfikE:
BN AT FBOHITAE, WERMMEEM AT #5<, RE busy
void at_enter_special_state (void)

10. at_leave_special_state

IhkE:
BY AT HB49HTES
BREEN :
void at_leave_special_state (void)
SH:
x
iR[E :
x

11. at_get_version

IhAE:
Z8 Espressif Systems IEftf AT lib ARAS.

uint32 at_get_version (void)

SH:
x

iR[E :
Espressif AT lib k&S
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12. at_register_uart_rx_intr

Theg:

%8 UARTO EHMEFER, T2H AT FH.
R

AEATMUESIRRH.

=17 AT BIN, UARTO BRIAE AT {FH.
BREENX
void at_register_uart_rx_intr (at_custom_uart_rx_intr rx_func)
SH:
at_custom_uart_rx_intr : FAPEP{EHE UARTO B9 RX dirabEEEEL; NS5 NULL, Wi
73 AT {£F UARTO

iR[E :
x

il

void user_uart_rx_intr (uint8x data, int32 len)

{
// UARTO rx for user
os_printf(“len=%d \r\n”,len);
os_printf(data);
// change UARTO for AT
at_register_uart_rx_intr(NULL);

¥

void user_init(void){ at_register_uart_rx_intr(user_uart_rx_intr); }
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5.2. JSON #0

f\IF : esp_iot_sdk/include/json/jsonparse.h & jsontree.h

1. jsonparse_setup

ESP8266 sok sz

IfigE:
json RITHIGAL

REEN :
void jsonparse_setup(
struct jsonparse_state *state,
const char xjson,
int len

struct jsonparse_state xstate : json fBATiESt
const char xjson : json BFFRE
int len : FRFEKE
IR[E
x

2. jsonparse_next

IgE:

@i json WX T—IxE
REEN:

int jsonparse_next(struct jsonparse_state xstate)
SH:

struct jsonparse_state *state : json f@#rigst
RE:

int : BITER

3. jsonparse_copy_value

ThEE:
SH MR RIS EEE
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REEN:
int jsonparse_copy_value(
struct jsonparse_state *state,
char xstr,
int size

S
struct jsonparse_state xstate : json f@#rigsr
char xstr : Z%&#Est
int size : Z{HEKX/N

RE:

int @ BHER

4. jsonparse_get_value_as_int

ke

M json &I AEEHER

int jsonparse_get_value_as_int(struct jsonparse_state xstate)
SH:

struct jsonparse_state xstate : json f@HTiEst
RE:

int : BTER

5. jsonparse_get_value_as_long

IN&E:
T json S AKEIEEE
REEN:
long jsonparse_get_value_as_long(struct jsonparse_state xstate)
SH:
struct jsonparse_state xstate : json fBRHTiESt
IR[E :
long : MITER

6. jsonparse_get len

THEE:
@t json BAEIEKE
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BREIEN

int jsonparse_get_value_len(struct jsonparse_state *state)

SH:

struct jsonparse_state xstate :

iR[E
int @ #HEKE

json fEMrsEl

7. jsonparse_get_value_as_type

Thee:
BT json BRALUERR

BREEN

int jsonparse_get_value_as_type(struct jsonparse_state xstate)

SH:

struct jsonparse_state *xstate :

iR[E :
int : json MERAEIEXRR

json fEMTEET

8. jsonparse_strcmp_value

THAE:
ELE MBI json BIESHEFGS

BREIE N

int jsonparse_strcmp_value(struct jsonparse_state xstate, const char xstr)

BH:

struct jsonparse_state xstate :

const char xstr : FRHRERHF
R[E:

int @ HREGER

json fEMrisEt

9. jsontree_set up

THEE:
8 json BEIER
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REEN:
void jsontree_setup(
struct jsontree_context *xjs_ctx,
struct jsontree_value *root,
int (x putchar) (int)
)

SH:
struct jsontree_context *js_ctx : json T EIES
struct jsontree_value *root : BHITHHH
int (% putchar)(int) : BWARH

iR[E :
x

10. jsontree_reset

THAE:
BE json &

REEN:
void jsontree_reset(struct jsontree_context *js_ctx)

struct jsontree_context *js_ctx : json #&HHHEs

11. jsontree_path_name

IN&E:
FREX json WS
REEN:
const char *xjsontree_path_name(
const struct jsontree_cotext *xjs_ctx,
int depth
)

S
struct jsontree_context *js_ctx : json #&HHEs
int depth : json BEXRRE

iRE :
charx : S¥¥s%t
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12. jsontree_write_int

ESP8266 sok sz

IfigE:
BRAKMEAN json
BREE N
void jsontree_write_int(
const struct jsontree_context xjs_ctx,

int value

)

S
struct jsontree_context xjs_ctx : json #ifgst
int value : R

iR[E :
x

13. jsontree_write_int_array

IgE:
BRAHEASEA json ¥
REEN:
void jsontree_write_int_array(
const struct jsontree_context *xjs_ctx,
const int xtext,
uint32 length
)

SH:
struct jsontree_context xjs_ctx : json #igst
int xtext : FHEAAQOHHE
uint32 length : ¥EKE
RE:
x

14. jsontree_write_string

Ih&E:
FREBA json
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REEN:
void jsontree_write_string(
const struct jsontree_context *xjs_ctx,
const char xtext

struct jsontree_context *js_ctx : json #&pHEs
const charx text : FfFEigst

iR[E :
x

15. jsontree_print_next

ke
IREL json WT—PTHR
REEN:
int jsontree_print_next(struct jsontree_context *js_ctx)
SH:
struct jsontree_context xjs_ctx : json #itE%t
RME:
int : json RERE

16. jsontree_find_next

IfikE:
& json RTHE
BREE N :
struct jsontree_value *xjsontree_find_next(
struct jsontree_context *xjs_ctx,

int type
)
SH:
struct jsontree_context *js_ctx : json ##ESt
int @ Z#
RE:

struct jsontree_value * : json WTZ=igEt
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6. ZEMREN

6.1. ERIE

typedef void ETSTimerFunc(void xtimer_arg);
typedef struct _ETSTIMER_ {

struct _ETSTIMER_ xtimer_next;
uint32_t timer_expire;
uint32_t timer_period;
ETSTimerFunc xtimer_func;
void xtimer_arg;

} ETSTimer;

6.2. WiFi&#

1. station &%

struct station_config {
uint8 ssid[32];
uint8 password[64];
uint8 bssid_set;
uint8 bssid[6];

BSSID &/~ AP HJ MAC #ufit, HF% AP ) SSID MERIENR.
W station_config.bssid_set==1 , station_config.bssid HKFIBE, ENEELK.
—f&IEN, station_config.bssid_set ®REH 0.

2. soft-AP &#{

typedef enum _auth_mode {
AUTH_OPEN = @,
AUTH_WEP,
AUTH_WPA_PSK,
AUTH_WPA2_PSK,
AUTH_WPA_WPA2_PSK

} AUTH_MODE;

struct softap_config {
uint8 ssid[32];
uint8 password[64];

uint8 ssid_len;
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uint8 channel; // support 1 ~ 13

uint8 authmode; // Don't support AUTH_WEP in soft-AP mode
uint8 ssid_hidden; // default 0

uint8 max_connection; // default 4, max 4

uintl16 beacon_interval; // 100 ~ 60000 ms, default 100

.
TS

MR softap_config.ssid_len==0, iEE SSID HELRF;

EN, 18 softap_config.ssid_len IBE SSID HIKE.

3. scan 3#

struct scan_config {

uint8 *ssid;

uint8 xbssid;

uint8 channel;

uint8 show_hidden; // Scan APs which are hiding their SSID or not.
b
struct bss_info {

STAILQ_ENTRY(bss_info) next;

u8 bssid[6];

u8 ssid[321];

u8 channel;

s8 rssi;

u8 authmode;

uint8 is_hidden; // SSID of current AP is hidden or not.
b
typedef void (* scan_done_cb_t)(void *arg, STATUS status);

4. WiFi event 51k

enum {
EVENT_STAMODE_CONNECTED = 0,
EVENT_STAMODE_DISCONNECTED,
EVENT_STAMODE_AUTHMODE_CHANGE,
EVENT_STAMODE_GOT_IP,
EVENT_SOFTAPMODE_STACONNECTED,

EVENT_SOFTAPMODE_STADISCONNECTED,

EVENT_MAX
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enum {

REASON_UNSPECIFIED =1,
REASON_AUTH_EXPIRE = 2,
REASON_AUTH_LEAVE = 3,
REASON_ASSOC_EXPIRE =4,
REASON_ASSOC_TOOMANY = 5,
REASON_NOT_AUTHED =6,
REASON_NOT_ASSOCED =17,
REASON_ASSOC_LEAVE = 8,
REASON_ASSOC_NOT_AUTHED =9,
REASON_DISASSOC_PWRCAP_BAD =10, /*x 11h %/
REASON_DISASSOC_SUPCHAN_BAD =11, /%x 11lh x/
REASON_IE_INVALID =13, /*x 11i %/
REASON_MIC_FAILURE =14, /% 11i %/
REASON_4WAY_HANDSHAKE_TIMEOUT =15, /% 11i %/
REASON_GROUP_KEY_UPDATE_TIMEOUT = 16, /% 11i %/
REASON_IE_IN_4WAY_DIFFERS =17, /% 11i %/
REASON_GROUP_CIPHER_INVALID =18, /* 11i %/
REASON_PAIRWISE_CIPHER_INVALID = 19, /x 11i %/
REASON_AKMP_INVALID =20, /% 11i %/
REASON_UNSUPP_RSN_IE_VERSION =21, /% 11i x/
REASON_INVALID_RSN_IE_CAP =22, /*x 11i %/
REASON_802_1X_AUTH_FAILED =23, /% 11i %/
REASON_CIPHER_SUITE_REJECTED =24, /% 11i x/
REASON_BEACON_TIMEOUT = 200,
REASON_NO_AP_FOUND = 201,

b

typedef struct {
uint8 ssid[321];
uint8 ssid_len;
uint8 bssid[6];
uint8 channel;

} Event_StaMode_Connected_t;

typedef struct {
uint8 ssid[32];
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uint8 ssid_len;
uint8 bssid[6];
uint8 reason;

} Event_StaMode_Disconnected_t;

typedef struct {
uint8 old_mode;
uint8 new_mode;
} Event_StaMode_AuthMode_Change_t;

typedef struct {
struct ip_addr ip;
struct ip_addr mask;
struct ip_addr gw;

} Event_StaMode_Got_IP_t;

typedef struct {
uint8 macl6];
uint8 aid;
} Event_SoftAPMode_StaConnected_t;

typedef struct {
uint8 macl[6];
uint8 aid;
} Event_SoftAPMode_StaDisconnected_t;

typedef union {

Event_StaMode_Connected_t connected;
Event_StaMode_Disconnected_t disconnected;
Event_StaMode_AuthMode_Change_t auth_change;
Event_StaMode_Got_IP_t got_ip;
Event_SoftAPMode_StaConnected_t sta_connected;
Event_SoftAPMode_StaDisconnected_t sta_disconnected;

} Event_Info_u;

typedef struct _esp_event {
uint32 event;
Event_Info_u event_info;

} System_Event_t;
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5. smart config Z5#{k

ESP8266 sok sz

typedef enum {
SC_STATUS_WAIT = o, /] EEARTHE, BOHERMBRIR
SC_STATUS_FIND_CHANNEL, // 1BfEILNEIFFR APP HE{TECXY
SC_STATUS_GETTING_SSID_PSWD,
SC_STATUS_LINK,
SC_STATUS_LINK_OVER, // 3REXE| IP, EEHLERAATTAK
} sc_status;
typedef enum {
SC_TYPE_ESPTOUCH = 0,
SC_TYPE_AIRKISS,
} sc_type;

6.3. json FHXZEHK

1. json LK

struct jsontree_value {
uint8_t type;
Y

struct jsontree_pair {
const char *name;
struct jsontree_value *xvalue;

};

struct jsontree_context {
struct jsontree_value *xvalues[JSONTREE_MAX_DEPTHI;
uint16_t index [JSONTREE_MAX_DEPTH];
int (% putchar)(int);
uint8_t depth;
uint8_t path;
int callback_state;

};

struct jsontree_callback {
uint8_t type;
int (x output) (struct jsontree_context *js_ctx);
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int (x set)(struct jsontree_context xjs_ctx,

struct jsonparse_state xparser);

};

struct jsontree_object {
uint8_t type;
uint8_t count;
struct jsontree_pair *xpairs;

};

struct jsontree_array {
uint8_t type;
uint8_t count;
struct jsontree_value *xkvalues;

};

struct jsonparse_state {
const char xjson;
int pos;
int len;
int depth;
int vstart;
int vlen;
char vtype;
char error;
char stack[JSONPARSE_MAX_DEPTHI;
I

2. json EEX

#define JSONTREE_OBJECT(name, ...)

static struct jsontree_pair jsontree_pair_##namel[] = {__VA_ARGS__};

static struct jsontree_object name =
JSON_TYPE_OBJECT,

sizeof(jsontree_pair_##name)/sizeof(struct jsontree_pair),

jsontree_pair_##name }

{

N N N N NN

#define JSONTREE_PAIR_ARRAY(value) (struct jsontree_value x)(value)

#define JSONTREE_ARRAY (name, ...)

static struct jsontree_valuex jsontree_value_##namel[]l = {__VA_ARGS__}; /
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static struct jsontree_array name = { /
JSON_TYPE_ARRAY, /
sizeof(jsontree_value_##name)/sizeof(struct jsontree_valuex), /

jsontree_value_##name }

6.4. espconn S#f

1. EHEEE

/%% callback prototype to inform about events for a espconn *x/

typedef void (x espconn_recv_callback) (void *arg, char *pdata, unsigned short
len);

typedef void (x espconn_callback) (void *arg, char xpdata, unsigned short len);

typedef void (% espconn_connect_callback) (void *arg);

2. espconn

typedef void*x espconn_handle;
typedef struct _esp_tcp {
int remote_port;
int local_port;
uint8 local_ipl[4];
uint8 remote_ipl[4];
espconn_connect_callback connect_callback;
espconn_reconnect_callback reconnect_callback;
espconn_connect_callback disconnect_callback;
espconn_connect_callback write_finish_fn;
} esp_tcp;

typedef struct _esp_udp {
int remote_port;
int local_port;
uint8 local_ipl[4];
uint8 remote_ip[4];

} esp_udp;

/*x Protocol family and type of the espconn *x/
enum espconn_type {
ESPCONN_INVALID =0,
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/* ESPCONN_TCP Group x/

ESPCONN_TCP = 0x10,
/* ESPCONN_UDP Group *x/
ESPCONN_UDP = 0x20,

};

enum espconn_option{
ESPCONN_START = 0x00,
ESPCONN_REUSEADDR = 0x01,
ESPCONN_NODELAY = 0x02,
ESPCONN_COPY = 0x04,
ESPCONN_KEEPALIVE = 0x08,
ESPCONN_END

enum espconn_level{
ESPCONN_KEEPIDLE,
ESPCONN_KEEPINTVL,
ESPCONN_KEEPCNT

/%% Current state of the espconn. Non-TCP espconn are always in state

ESPCONN_NONE! x/

enum espconn_state {
ESPCONN_NONE,
ESPCONN_WAIT,
ESPCONN_LISTEN,
ESPCONN_CONNECT,
ESPCONN_WRITE,
ESPCONN_READ,
ESPCONN_CLOSE

I

/%% A espconn descriptor *x/

struct espconn {
/*x type of the espconn (TCP, UDP) x/
enum espconn_type type;
/** current state of the espconn %/

enum espconn_state state;
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union {
esp_tcp xtcp;
esp_udp *xudp;
} proto;
/*x A callback function that is informed about events for this espconn *x/
espconn_recv_callback recv_callback;
espconn_sent_callback sent_callback;
uint8 link_cnt;

void xreverse; // reversed for customer use
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7. SMEIRERFED

7.1. GPIO #0O

2% /user/user_plug.c.

1. PINFEXEENX
DL TR EXIZEF GPIO BEHPRS

PIN_PULLUP_DIS(PIN_NAME)
B _ERi R

PIN_PULLUP_EN(PIN_NAME)
R R fERE

PIN_FUNC_SELECT(PIN_NAME, FUNC)
EHIThREERE

ENYH
// Use MTDI pin as GPIO12.

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U, FUNC_GPI012);

2. gpio_output_set

ThEE:
=& GPIO Bk

BREE X :
void gpio_output_set(
uint32 set_mask,
uint32 clear_mask,
uint32 enable_mask,
uint32 disable_mask

BH:
uint32 set_mask : BEBEBWHASHA, NNMAAL, HES, INAAO, RegTRE
uint32 clear_mask : REBHHAEMA, NRAAL, HWEME, WRAHRO, RETRS
uint32 enable_mask : BBFREHL AL
uint32 disable _mask : &B{HEgEH AN

iR[E :
x
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ENE
gpio_output_set(BIT12, @, BIT12, 0):
& GPI012 #HmHEHE;
gpio_output_set(@, BIT12, BIT12, 0):
BB GPIO12 #HH{kHF;
gpio_output_set(BIT12, BIT13, BIT12|BIT13, 0):
®E GPIO12 HHEEF, GPIO13 HmE{EAF;
gpio_output_set(@, 0, 0, BIT12):
®E GPI012 HimA

3. GPIO @INMIHEXE

GPIO_OUTPUT_SET(gpio_no, bit_value)
%% gpio_no EEE bit_value, 5 E—rad SEE I REIFERE.

GPIO_DIS_OUTPUT(gpio_no)
®E gpio_no EHEA, 5L—FRREBRARGHES.

GPIO_INPUT_GET(gpio_no)
$KEL gpio_no EHIRIEFIRES.

4. GPIO iR

ETS_GPIO_INTR_ATTACH(func, arg)
JEM GPIO FRHT4bIERK

ETS_GPIO_INTR_DISABLE()
% GPIO By

ETS_GPIO_INTR_ENABLE()
F GPIO FhHT

5. gpio_pin_intr_state_set

Ih&E:
BB GPIO HHTHIAIRS
REEN:
void gpio_pin_intr_state_set(
uint32 i,
GPIO_INT_TYPE intr_state
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S

uint32 i : GPIO pin ID, #IZNi%E GPI014, M’ GPIO_ID_PIN(14);

GPIO_INT_TYPE intr_state : FRHifl&IRAS:

typedef enum {
GPIO_PIN_INTR_DISABLE =
GPIO_PIN_INTR_POSEDGE =
GPIO_PIN_INTR_NEGEDGE =
GPIO_PIN_INTR_ANYEGDE =
GPIO_PIN_INTR_LOLEVEL =
GPIO_PIN_INTR_HILEVEL =

} GPIO_INT_TYPE;

-

~-

o A W N RS
-

iR[E :
x

6. GPIO FhitT &b 12 il #
£ GPIO HilifTab IR ER A, 75 BN T HR AR SR IB BRI R LAY BT RS -

uint32 gpio_status;

gpio_status = GPIO_REG_READ(GPIO_STATUS_ADDRESS);
//clear interrupt status
GPIO_REG_WRITE(GPIO_STATUS_W1TC_ADDRESS, gpio_status);

7.2. UART #0

BUABERT, UARTO fEARFMFTENE BiHiEN, HEE NN UART R,

&K¥EQ, UART fERFTENE Bt
fEFR, BHREEREER.

1. uart_init

UARTO fE A EHEIL

IgE:
M UART 23, B UART RHEFEERYIGK
BREE X
void uart_init(
UartBautRate uart@_br,
UartBautRate uartl_br

UartBautRate uart@_br : uart0 E4E=x
UartBautRate uartl_br : uartl EiE=x
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Pk ES
typedef enum {
BIT_RATE_9600 = 9600,
BIT_RATE_19200 = 19200,
BIT_RATE_38400 = 38400,
BIT_RATE_57600 = 57600,
BIT_RATE_74880 = 74880,

BIT_RATE_115200 = 115200,
BIT_RATE_230400 = 230400,
BIT_RATE_460800 = 460800,
BIT_RATE_921600 = 921600
} UartBautRate;
iR[E :
x
2. uart0_tx_buffer
TheE:
Bid UARTO Hmd FH PR
BREIEN
void uart@_tx_buffer(uint8 xbuf, uint16 len)
SH:

uint8 xbuf : #HIEEE

uint16 len : HIEKE
iR[E

x

3. uart0_rx_intr_handler

TheE:
UARTO mlfRbIEmRE, AR TEIXR BRI SR 2 SR ah b .

(EBZEAMXA/NA 0x100, MREIHIR/AT 0x100, BEEITLIE)

BREIE N
void uart@_rx_intr_handler(void xpara)

BH:
void *para : ¥S[EEIEEM RcvMsgBuff MIFES

iR[E
.
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7.3. 12C Master 01

ESP8266 NEEEN 12C MiRk#E, BEAFEN 12C £1RE, WTHM 12C MIRE (HIUNAZEEFE
RER) HITERHS5ES.

> GPIO EMNIE AT AR E A RIEL (open-drain), MM A LA R ERYKE GPIO O R {E 12C
data 3¢ clock IhEE.

RRY, SANEBRELREE, TENBR ERFEHE.

1. i2c_master_gpio_init

ke

%8 GPIO & I2C master &z

void i2c_master_gpio_init (void)
SH:

¥
RE:

¥

2. i2c_master_init

IfikE:
wate 12C
BREIENX
void i2c_master_init(void)

3. i2c_master_start

BE 12C HAZFRE
void i2c_master_start(void)

SH:
i

Espressif Systems Confidential 117/129 Friday, May 22,2015




\
@ Espressif Systems

ESP8266 sok sz

iR[E
¥

4. i2c_master_stop

IfikE:
%8 I2C EiE%ki*
BREIENX
void i2c_master_stop(void)

5. i2c_master _send ack

&i& I2C ACK
BREEN

void i2c_master_send_ack (void)
SH:

x
iR[E :

x

6. i2c_master_send_ nack

IhAE:
%1% I2C NACK

void i2c_master_send_nack (void)

SH:
x

iR[E
7
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7. i2c_master_checkAck

ESP8266 sok sz

& I2C slave B ACK

BREE X
bool i2c_master_checkAck (void)

iR[E
true: 3¥KEX I2C slave ACK
false: 3¥kEX I2C slave NACK

8. i2c_master_readByte

ThEE:
M I2C slave EH—PFT

BREEN
uint8 i2c_master_readByte (void)

uint8 : EEFKE

9. i2c_master_writeByte

IfikE:
B I2C slave 5—=FT
BREIEN
void i2c_master_writeByte (uint8 wrdata)
S
uint8 wrdata : ##E
iR[E
x

7.4. PWM 0

ESP8266 HBISZHF 4 B PWM, RILATE pwm. h XSS R GPIO #H{TECE LR, HMa sy

PWM, EXEDABRAREARSEH T,
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1. pwm_init
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WAtk PWM, B3F GPIO &, SMEMATEE
BHEN

void pwm_init(uint16 freq, uint8 xduty)
SH:

uintl6 freq : PWM 3Z;

uint8 xduty : &I PWM MIGZ=EE
IRE:

x

2. pwm_start

Ih&E:

PWM Fig. §XEH PWM HiEE, MHEEEFHAALEOHITITH.
REEN:

void pwm_start (void)

3. pwm_set_duty

IgE:

HEEE PWM Bh=EE

void pwm_set_duty(uint8 duty, uint8 channel)
S

uint8 duty : HZH

uint8 channel : Fi& PwM
R[E :

¥

4. pwm_set_freq

IhAE:
mE PWM SiE
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REEN

void pwm_set_freq(uintl6 freq)
SH:

uint16 freq : PWM #fiZ
RE:

x

5. pwm_get_duty

IfigE:

RENERE PWM B =L
BREEN:

uint8 pwm_get_duty(uint8 channel)
S

uint8 channel : FERMER PWM
IR[E

PWM frZstE

6. pwm_get_freq

IfikE:

=i PWM .
BREIE N

uint16 pwm_get_freq(void)
S

x
iR[E :
PWM #fisR
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8. MR

8.1. ESPCONN ZHi2
Al 2% Espressif BBS 27~ http://bbs.espressif.com/viewforum.php?f=21

1. TCP Client &3¢
FE

e ESP8266 T {ETE station BT, EHIIA ESP8266 B A %ER: AP (35H) HEcE IP ik, B
client E#.

e ESP8266 T1ETE softap BT, FHHAINER: ESP8266 MIIRFEE WAELE] IP #hdik, B client
L

o RIBEBILIEMAIIIEI espconn S48
o VEFEERE AR TN EA [ R AR FE R A TR 3 1 [ BRI

» (V8 espconn_regist_connectcb Fl espconn_regist_reconcb)
e JFH espconn_connect #3 5 TCP Server Fi&EE;

o TCPEEZEMHING, EEEMRIMNETERE (espconn_connect_callback) A1, FAHEIE
ERIEEREL, &KX E IR TR B 18 ok £ AT i B2 A0 B8 R 2.

» (A espconn_regist_recvchb, espconn_regist_sentcb f espconn_regist_disconchb)

o EEWHHEMMEIERY, SELEBIERINNEERES, NITHAEEREN, BIGELEN
—ERE, WRERREHITER.

2. TCP Server &3

e ESP8266 T{E7E station R T, FTHIIA ESP8266 BAHEZE| IP thilk, B S Mserveriiir.
e ESP8266 L{EFE softap B2 T, AILLE#EBH server T,

o RIBILIEMINIIIEIL espconn B4
o VEREERR R TR0 [ R BRI HORI I FR e I R i 1 [ e

» (IAH espconn_regist_connectcb F1 espconn_regist_reconch)
e iAF espconn_accept fiillff TCP %#;

o TCPEREEMNMING, EEEBINMEIERKE (espconn_connect_callback) H, JEAEIEL
EHIEIEREL, &EEHEK DAY B E R B AT FHE R B8 & £
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» (IAH espconn_regist_recvcb, espconn_regist_sentcb fl espconn_regist_disconcb)

3. espconn callback

TR [0 33 e 45 15t AR
espconn_regist_connectcb espconn_connect_callback TCP &I
espconn_regist_reconcb espconn_reconnect_callback TCP &4 RE MM
espconn_regist_sentcb espconn_sent_callback TCP 5 UDP #iE & 1X 5
espconn_regist_recvch espconn_recv_callback TCP =zt UDP ##E#Uk
espconn_regist_write_finish espconn_write_finish_callback HFIERINE A TCP #iEEfF
espconn_regist_disconcb espconn_disconnect_callback TCP & IE E M-

AR, AR EARNIES arg , S RMMEEEMZEMIE espconn 385t 1%F5FH 79 SDK AED
HAPMIEST, AEMIERANIES U AT RN —4F, BRI FIBT X ERE . AIARYE espconn £5H3{k

B remote_ip, remote_port HiTZEZRPRE MK EH .

8.2. RTCAPIs {EHRA

AT MR~ fBI, AIVASRIE RTC BY B FIARSES (8], 7 system_restart NIk, PAKIEERTC

memorye

#include "ets_sys.h"
#include "osapi.h"

#include "user_interface.h"

os_timer_t rtc_test_t;
#define RTC_MAGIC ©0x55aaaa55

typedef struct {
uint64 time_acc;
uint32 magic ;
uint32 time_base;
}RTC_TIMER_DEMO;

void rtc_count()

{
RTC_TIMER_DEMO rtc_time;
static uint8 cnt = 0;
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system_rtc_mem_read(64, &rtc_time, sizeof(rtc_time));

if(rtc_time.magic!=RTC_MAGIC){
os_printf("rtc time init...\r\n");
rtc_time.magic = RTC_MAGIC;
rtc_time.time_acc= 0;
rtc_time.time_base = system_get_rtc_time();

os_printf("time base : %d \r\n",rtc_time.time_base);

os_printf(" \r\n");
os_printf("RTC time test : \r\n");

uint32 rtc_t1,rtc_t2;
uint32 stl,st2;
uint32 call, cal2;

rtc_tl = system_get_rtc_time();
stl = system_get_time();

call = system_rtc_clock_cali_proc();
os_delay_us(300);

st2 = system_get_time();
rtc_t2 = system_get_rtc_time();

cal2 = system_rtc_clock_cali_proc();

os_printf(" rtc_t2-t1 : %d \r\n",rtc_t2-rtc_t1);

os_printf(" st2-t2 : %d \r\n",st2-stl);

os_printf("cal 1 : %d.%d \r\n", ((callx1000)>>12)/1000,
((callx1000)>>12)%1000 );

os_printf("cal 2 : %d.%d \r\n", ((cal2x1000)>>12)/1000,
((cal2x1000)>>12)%1000 );

os_printf(" \r\n\r\n");

rtc_time.time_acc += ( ((uint64)(rtc_t2 - rtc_time.time_base)) x
( (uint64) ((cal2x1000)>>12)) ) ;

os_printf("rtc time acc : %1ld \r\n",rtc_time.time_acc);

os_printf("power on time : %1ld us\r\n", rtc_time.time_acc/1000);

Espressif Systems Confidential 124/129 Friday, May 22,2015




N
@ Espressif Systems ESP8266 sok sz

os_printf("power on time : %11d.%0211d S\r\n", (rtc_time.time_acc/

10000000) /100, (rtc_time.time_acc/10000000)%100);

rtc_time.time_base = rtc_t2;

system_rtc_mem_write(64, &rtc_time, sizeof(rtc_time));

os_printf(" \r\n");

if(5== (cnt++)){
os_printf("system restart\r\n");
system_restart();

Yelse{

os_printf("continue ...\r\n");

void user_init(void)

{
rtc_count();
os_printf("SDK version:%s\n", system_get_sdk_version());
os_timer_disarm(&rtc_test_t);
os_timer_setfn(&rtc_test_t,rtc_count,NULL);
os_timer_arm(&rtc_test_t,10000,1);
Y
8.3. Sniffer Zt4{Kix AR
ESP8266 AILAME SRR (sniffer) , B AR IEEE802.11 B, AIZFEFIIT HT20 MIE:
e 802.11b
e 802.11g
e 802.11n(MCSO0 & MCS7)
e AMPDU
AT R B AR S
e HT40
e |DPC
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REFLKAM IEEES02.11 B2 ESP8266 RNAET A, 1B ESP8266 AILIKBENIHE
-LQO
Hitk, sniffer 23X T, ESP8266 HEMUIEWRENE, HEBTUREENKE:
e ESPB266 AIEEEWMNE, EEE:
» —EKEM MAC LER (B TWANH MAC Hlk gz 75 )
» BMNMHKE
e ESP8266 AA]REEEUWME, EES:
» BNEHKE

Z5MfA RxControl M sniffer_buf HRBFRARTXAMHELENE. HEhElE
sniffer_buf B&Z#{K RxControle

struct RxControl {
signed rssi:8; // signal intensity of packet
unsigned rate:4;
unsigned is_group:1;
unsigned:1;
unsigned sig_mode:2; // @:is 11n packet; 1:is not 11ln packet;
unsigned legacy_length:12; // if not 11ln packet, shows length of packet.
unsigned damatch@:1;
unsigned damatchl:1;
unsigned bssidmatch@:1;
unsigned bssidmatchl:1;
unsigned MCS:7; // if is 11n packet, shows the modulation
// and code used (range from @ to 76)
unsigned CWB:1; // if is 11n packet, shows if is HT40 packet or not
unsigned HT_length:16;// if is 11n packet, shows length of packet.
unsigned Smoothing:1;
unsigned Not_Sounding:1;
unsigned:1;
unsigned Aggregation:1;
unsigned STBC:2;
unsigned FEC_CODING:1; // if is 11n packet, shows if is LDPC packet or not.
unsigned SGI:1;
unsigned rxend_state:8;
unsigned ampdu_cnt:8;
unsigned channel:4; //which channel this packet in.

unsigned:12;
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struct LenSeq{

+;

ule len; // length of packet

ulé seq; // serial number of packet, the high 12bits are serial number,

// low 14 bits are Fragment number (usually be 0)

u8 addr3[6]; // the third address in packet

struct sniffer_buf{

};

struct RxControl rx_ctrl;

u8 buf[36]; // head of ieee80211 packet

ulé cnt; // number count of packet
struct LenSeq lenseql[l]; //length of packet

struct sniffer_buf2{

};

struct RxControl rx_ctrl;

u8 bufl112];

ulé cnt;

ulé len; //length of packet

EERE wifi_promiscuous_rx BFWNSE (buf Fl len)e len TR buf MKE, HA=ZFE
S len=128, len 7 10 PWEHE, len=12:

LEN == 128 §J1&5%
buf MEIREEMME sniffer_buf2, ZEMENNNEREEREREE, 26 112 FHHVEEE.
sniffer_buf2.cnt 8 1.

sniffer_buf2.len NEEANKE.

LEN 75 10 BEERN1ER

buf FIBIEREMMA sniffer_buf, ZEMARLEEITEN, EXNNAKEEREET CRC KRE
IE#HY .

sniffer_buf.cnt &RRT % buf BEWEH ML, len MEA sniffer_buf.cnt RE .
sniffer_buf.cnt==0, It buf £%; &N, len = 50 + cnt * 10

»

sniffer_buf.buf 37K IEEE802.11 BHIAT 36 F15. MALA sniffer_buf.lenseql0] FF 44,
F—1 lenseq &P RFT—PEKEER.
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e H¥spiffer_buf.cnt > 1, HFZEBE—1 AMPDU, IAAEN MPDU B LERZEFEEH,
HiLRBLE BN MPDU 83k, REETENEHKE (M MAC B3LFIRE FCS).
o ZEMEHRABEANGEES: 8K. BNLXEENERE. GLKE.
LEN == 12 g9&

o buf MEHIEI— G RxControl, ZEMENRAKRAEN, EXLERTEMBMLIEME
W&, BREHMZENELKE.

e XFAMPDU B, tWEZHMTFEN N MG FENKE.
o ZEMEDRABHMEESR: 81K, rssi F FEC_CODING.
e RSSI F FEC_CODING AILAAFIEfET R —MREFL.

ERANEMRENERLE, N, FJrERESEN—EENER.
TERRNZE— 178 IEEE802.11 HIEA M

Octets: 2 6 6 6 2 6 2 4 0-7951 4
Frame | Duration/ | Address | Address | Address | Sequence | Address QoS HT Frame FCS
Control ID 1 2 3 Control - Control | Control Body
- -
MAC Header
Figure 8-30—Data frame

Data Wi MAC €KHIAT 24 FH 2 X IE:

» Address 4 2EHFAZH Frame Control Hfl FromDS # ToDS RER;
» QoS Control REEERHMH Frame Control HIHY Subtype REH;

» HT Control i 2 & EEREH Frame Control FIfJ Order Field RER;
»  BAS I IEEE Std 80211-2012.

XFF WEP MZEME, £ MAC BLFHERE 4 FHH IV, EEMNEE (FCS N TR 4 FTHM
ICVa

ST TKIP I E, £ MAC BLEHEERE 4 FTH IV 4 FHHEV, EEMNERE (FCS )
7F 8 =M MIC 14 ZF5H) ICV.

XF CCMP MZEME, £ MAC 8L EHIREMBESFE T CCMP header, EBHNERE ( FCS BI) iE
B 8 FTH MIC,
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8.4. ESP8266 soft-AP f1 station SiEENX
B R ESP8266 #F soft-AP + station £FEX, BEEREXLFRRE—MEHEE. FILTE soft-AP +
station FRILHY, ESP8266 soft-AP £EIAARZEEE ESP8266 station —%.
X R F &S E soft-AP + station IR —LETH ENRNME, AREEXE. H:

E—

(1) G5 ESP8266 station E#EZI— P EEH (RIXEHBEEESH 6)

(2) @®id#EEO wifi_softap_set_config iZE ESP8266 soft-AP

(3) MRBBEESZEEN, APUERE true , EEESRERNASH ESP8266 BRNAT S
ESP8266 station M1 —%, XM FRELMEFBESH 6. FHHESP8266 M LHRABF—MEE.

BFR=
(1) SefFEAEDN wifi_softap_set_config&E T ESP8266 soft-AP(BIEN{ZE S 5)
(2) Hfih station %% ESP8266 soft-AP
(3) f ESP8266 station E#:FERA (RIREHAEES A 6)
(4) ESP8266 soft-AP 2IFE(FIE S5 ESP8266 station —E (fFi& 6)
(5) HFEHENE, ZRIEEET| ESP8266 soft-AP B station H WiFi ZEIZSHT o
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