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jsonparse_CopY_ValUe........cooeevveeeeiviiiiiiiiiieneeeen,
jsonparse_get_value_as_int ........ccceeevvieeeiiiiininnns
jsonparse_get_value_as_Iong .........ccceeevveieeiinnnnn,
jsonparse_get_len......ccccceeeiiiiiiiiiiiiiii e
jsonparse_get_value_as_type .......ccceeeevviieeennnnnns
jsonparse_stremp_value .......cccooeeeeeeiiiiiiiiiiennnnn.
JSONErEe_SEt_UP wvvvvvvviiiiiiiiiiiiiiiiiiiieeeeeeee
. JsoNtree_reset ....vvviiiiiii e,
11.
12.
13.
14.
. jsontree_print_Next ...
16.

jsontree_path_name .........cccooeeeeiiiiiinee e,
jsontree_write_int.......oooooiiiiii
jsontree_write_int_array ......ccccceeeeiveieeeveiiiiiennnn,

jsontree_write_string.......cccceeeiieiii

jsontree_find_next..........ccccoivvieiiiiiiieiiii e,

HEFIRE X

TEBTBR oo
WIFi B oo

StAHON B v

SOft-AP BB e,
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3. SCAN B oo

4. WiFi event EHMAR ..o,
5. smart config ZEFIE ..o
7.3, jSON FEREEFIMIR oo
1. SON ZERDIR oo

2. JSON TATE N e it
7.4, eSPCONN BE o,
1. BEIERREL oo

P2 =1 010 ]|
AT 1= By
8.  IMEIRBEIERNIEL oeererecerere e smse e smsesasens
< T D 1 = (@ I - SR
1. PINFBZRIZTES v
2. gPIO_OUIPUL_SET....ievviiiiiiiieiieiceiiiiin e

3. GPIOBABIEIERT oo,
4. GPIO BT oo,
5. gpio_pin_intr_state_set.......cccoeevviiiiiiiiiiiiinnene,

6. GPIO HRBTAMRREL ..o
B U 4 - R
T, uar Nt
uartO_tx_buffer.........cco

3. uartO_rx_intr_handler........ccoovevieiiiiiiiiiiiieeen,
8.3. 12CMaster 3 ..coovoveeeeeeeeeeeeeeeee e
1. i2c_master_gpio_init........ccccvviiiiiinineeen,

2. i2c_master_init....ccooeeiie e,

3. i2c_master_start.....o.occoeviiii

4. 12C_Master_StOP ...vveeiiiiiiiiii e,

S. i2c_master_send_acK........ccccceiiiiiiiiiiiiiii

6. i2c_master_send_Nack.........cccccooeiiiiiiiiiiiiinnnn,

7. i2c_master_CheCkACK..........cccceiiiiiiiiiii,
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8.5.  SDIO B ioviieieeiceeieie sttt b e r e nenrenne s 233
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e T 1 235
9.1. ESPCONN ZBEE ..ottt 235
1. TOP ClIENt BRTN ooiii et 235

2. TCOP SVEr FRETH oo 235

3. espconn CalDACK ......ooviviiiii 236
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1

. BHIS
ESP8266EX 1R H B AR AR Wi-Fi MERRAS R ERBESRENA, SFBEIS—1T
R FRALIEZZENEATE Wi-Fi BINRE. HESP82661FNIRERE—MLIRFEFHNARN, EREBERM
SMEINE (Flash) FED), RENSEEPFEEE (cache) BN TRERFAMEE, HBIOAFHEKR.
B—HiER, ESP8266RIYEN Wi-Fi iEHCas, BT UART & CPU AHB & RN E TR Hlgs
ANRItH, AERHTE LIRSS, BESH1T,

ESP8266EX SE R NER, BIF: KRZ&FFX, RF balun, TNZRBARE, RKIEHUOKEE, TIEsR, B
FEBER, FLENXEERIDNIINEER, BEEmnnRRERNNENERA RTINS S PCB

= [EFFEI &R,

ESP8266EX EERY, T 1838kRAY Tensilica’s L106 #A RT3 NZLERE, T H £ SRAM,
ESP8266EX IBE BT GPIO FMEERAESFNEMMINEERINFE, SDK A8k N AR BIERE .

ESP8266EX RFRAVMAzATIER : TIREVOIPTEREIR/MREE < BIRIEL)IR, ECERINFIRENEE
NI&HERE, AinES4E, SEAPRNTEBARARHFRHIENHIRES/ES/DDR/LVDS/LCDF
o

ETESP8266EX MEAMF BHISDKN AR T —MRR ., RIE. SRITRMEXN = mEVER 4T
o AXEENBIZSDKIEARIES, MRBXMAPIHED, FENFRIENRABEEESPE266MEXNTF
HATHE TR BRATVER T RAR

op op
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2.
SDK AMAFRM T —BHEEK. xErRBEO, BRAGROKREMEE, 2 Wi-Fi, TCP/IP
FHRMATI, RFELETYEREN EENANFFR, FIRBENECOTTHRNESENBURENA,

ESP8266 ¥IEXNTF S RIFTE MKBINEEIITEEP I, NAFAIER. AP NAYIEMTINEER A
£ user_main.c HI3LI,

void user_init(void) 2 EERFHAORL, LSRAFPRMHE—TGEMED, BPIUEXEEK
RIBMNREE IR, WESEIRE . ENSIPRMFINEE,

SDK_v1.1.0 R ZEhRA, B user_main.c &H0 void user_rf_pre_init(void), BJ&ZE

IOT_Demo B user_main.c, AP A{E user_rf_pre_init FEZE RF #JtAft, tH*X RFIZEZEON
system_phy_set_rfoption, Z{ETE deep-sleep BIEF system_deep_sleep_set_option, ANRIE
BN RF NFTFF, M) ESP8266 station K soft-AP HFIAER, 1EZER Wi-Fi i8xiE0O RMNEINEE,

SDKARMH T3 json BIRYLLIEAPI, AP HBAIDCRABEXEIEESIN, BITNEUEH#ITE,
a3
* 3JFOSSDKH, HTEHLE, (£ task APABEREASA CPU:
» AR task G CPU MR, BSHEINENRBWRATERT, RRER;
»  WRKFFET, 1§25 CPUEE 10 WMAY; JRAXRARHT, ZIABE 500 2;
» o AEBCGRARE, MRDIKAFRT, XA LT,

*  ENERERNER (timer) SIMBEHRIENEMINGE, WFEENBFINTREFIEA os_delay_us
& while, for FREGAITER AR, SHNENEZET 15 2%;

e 3F OS SDK fE U IRREF, 1B5Z){ERIE(T ICACHE_FLASH_ATTR E X AJREL;
* EYEM RTOS SDK, OS RIEERME task, B task HIZRIIAKIM & CPU;

o WENWIN 4 FHNTHHTIES, BOEEHITIEHER, H9, 186 float temp =
x((floatx)data); AIgES|REHE, EIFER os_memcpy,

o BT RTAIERENPITEN, BER os_printf_plus, BREENMAXRZITENER, LHEHEME
AORRlR, SRS RREEKARES I REERE,

* esp_init_data.bin Z2EERF—IR,

s HAFERZFEXI user_rf_cal_sector_set RE, FARHILEXERNRBNA,
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3. NAER#O (APIs)

3.1. BFER 23
AT ER2RIEONMT /ESP8266_NONOS_SDK/include/osapi.h, i&EFE, UTEOFERN
ERESHZEII, ERNBHNRBETSHENT. BAESAEERPE, SEREMSMEARNES
IR, BELELAT os_timer RIUASIEOHABERIEER ZZFBHMIT.

MRFESHOER, Bla0, BHAMRIEE GPIO, BERBHFUTENZE, BIFRISE
hw_timer.c, BE{HTERTSRAVHATREFEFRTERNT,

=
o IFFRE— timer, os_timer_arm 8§ os_timer_arm_us ANEEEE A, WIFE os_timer_disarm
e os_timer_setfn IATRTE timer FR{EBERIIZ)R VAR, 7 os_timer_arm B os_timer_arm_us ZBi

& os_timer _disarm Z/5

1. os_timer_arm

IheE:
{FREETRERTER
BREE X :
void os_timer_arm (
os_timer_t xptimer,
uint32_t milliseconds,
bool repeat_flag

os_timer_t xptimer : ERE34EH

uint32_t milliseconds : ERIASE, Bf: =
WREA system_timer_reinit, BIZ#FTEE 5 ~ 0x68D7A3

WART system_timer_reinit, BIX#ECE 100 ~ 0x689D0

bool repeat_flag : ENBREFEE

RG] :
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2. os_timer_disarm

ESP8266 sok &z

IhgE:
EUEER SR
RENEN :
void os_timer_disarm (os_timer_t xptimer)
S
os_timer_t xptimer : ERE3LEH
R[]
7

3. os_timer_setfn

IheE:
RETHREERE. FRENZE, DIEREREH.
RENEN
void os_timer_setfn(
os_timer_t xptimer,

os_timer_func_t xpfunction,
void *parg

os_timer_t xptimer : ERTE3LEH
os_timer_func_t #pfunction : EINEEEIERE

void *parg : [EHERINSE

AETH
¥

4. system_timer_reinit

IhgE:
EHANCENSS, AFEFERMPARENIMNER
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1. EIENX USE_US_TIMER;

2. system_timer_reinit EREFHRFRIEMA, user_init ME—,
BREENX :

void system_timer_reinit (void)

S

5. os_timer_arm_us

1. IBFENX USE_US_TIMER, FH7 user_init #E{A%E—4), %M system_timer_reinit,
2. x=fEEN 500 us,
RENEN :
void os_timer_arm_us (
os_timer_t xptimer,

uint32_t microseconds,
bool repeat_flag

os_timer_t xptimer : ERE3LEH
uint32_t microseconds : ERETE, 21 M, S/ER 0x64 , AT OxFFFFFFF
bool repeat_flag : ENBREEEE
REl:
7
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3.2. BEFRERE RS 2%

DA RE(E Rl E BT 2842 i F /ESP8266_NONOS_SDK/examples/driver_lib/hw_timer.c, FAFPEI4E
I’ driver_lib XFFRTH “readme. txt” X{H(ER,

A=
T
1L/

SNRMER NMI FRBTR, BRNENERERN SR, BA hw_timer_arm FSE val AT 100
SNR(EA NMI FEDR, BBAZENSIEIREMAR, TFTHEM ISR

SNR(EF FRC1 HPBTR, BAZENEBRITEITRIEM ISR

hw_timer.c ¥ OREERR PWM IR OREERMER, BAZEEATE—MEHER S,
MR AR E BT SRRV EIERENVE X, BRI ICACHE_FLASH_ATTR 73,

{#F hw_timer.c B93E0, BB wifi_set_sleep_type(LIGT_SLEEP); 8B MERERIZE N
Light sleep, X Light sleep 7EREIRHAEIZ1E CPU, & CPU HABEENER. NMI HRET,

1. hw_timer_init

IheE:

MaLEEH ISR ERTE3
BREE X :

void hw_timer_init (

FRC1_TIMER_SOURCE_TYPE source_type,
u8 req

FRC1_TIMER_SOURCE_TYPE source_type : ERIZRHE ISR &
FRC1_SOURCE, f$M FRC1 HHFIR
NMI_SOURCE, {£F NMI H#pR

us8 req : 0, FHENEE

1, BaER
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hw_timer_arm

IhgE:
{FRERE T ERT 23

REEN :
void hw_timer_arm (uint32 val)

S

uint32 val : EBTET[E

* BiEERN:
» (A FRC1 H#fE (FRC1_SOURCE) , BYESEE : 50 ~ 0x199999 fH#);
> {FFA NMI AR (NMI_SOURCE) , EXESEE : 100 ~ 0x199999 #H#D;

* FEXEREN, BESEE : 10 ~ 0x199999 ME;

3. hw_timer_set_func

IhEE:
RETNRENERE, FRENSE, DIKBEENERE.
EE:
ElEREEIREERIN ICACHE_FLASH_ATTR RENX, HBMNAEEFRIE Flash &,
REEN
void hw_timer_set_func (void (x user_hw_timer_cb_set) (void) )
S
void (% user_hw_timer_cb_set)(void) : ERNSREERE, REENREDRM
ICACHE_FLASH_ATTR %,
R[] :
7

4. MEHERRRBG

#define REG_READ(_r) (k(volatile uint32 *)(_r))
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#define WDEV_NOW() REG_READ (0x3ff20c00)
uint32 tick_now2 = 0;

void hw_test_timer_cb(void)

{
static uintl6 j = 0;
j++;
if( (WDEV_NOW() — tick_now2) >= 1000000 )
{
static u32 idx = 1;
tick_now2 = WDEV_NOW();
os_printf("bsu:%d\n", idx++,3);
j=0;
}
b

void ICACHE_FLASH_ATTR user_init(void)

{
hw_timer_init(FRC1_SOURCE,1);
hw_timer_set_func(hw_test_timer_cb);
hw_timer_arm(100);

Y

3.3. A&EO
RSIEONLT /ESP8266_NONOS_SDK/include/user_interface.h,
os_XXX RFIEONMF /ESP8266_NONOS_SDK/include/osapi.h,

1. system_get_sdk_version

IhgE:
&if SDK hRA{E8

RENEN :
const charx system_get_sdk_version(void)
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AETH
SDK hRASER

nNE

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

2. system_restore

IhRE:
MELMRE, AMEOBBERNTEONERE, MEIAME: wifi_station_set_auto_connect,
wifi_set_phy_mode, wifi_softap_set_config #8%, wifi_station_set_config #Ex%,
wifi_set_opmode, MK #define AP_CACHE iC&EHKI AP 8.

R
MEHREBR, BSUEMBS (system_restart) , BIEEEFEA.

RENEN :

void system_restore(void)

3. system_restart

IhgE:

RAER
xR
WAAREOMRE, ESP8266 WRAARRMAER, BAEREZOZEEAEMINGERO,

BRERNE N :

void system_restart(void)
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AETH
v

4. system_init_done_cb

IhgE:
 user_init AR, SFEMAFVEMHTTREAICEHEREL.
HE:
#0O wifi_station_scan AWRERGVIAMLTERG, HE station RINFEEERIER TR,
RENEN
void system_init_done_cb(init_done_cb_t cb)
S
init_done_cb_t cb : REVIBHLTRIIEIEEE
RE:
7
5l
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);

5. system_get_chip_id

IhgE:
HESHA ID
REEN :
uint32 system_get_chip_id (void)
S
T
iRE:
oA ID
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system_get_vdd33

IhgE:
£ VDD3P3 &M 3 # 4 MBEE, Bfu: 1/1024 V

AR
* system_get_vdd33 #FifE TOUT ERIBZ=HIER TER.

o TOUT EMIEZ=HIERT, esp_init_data_default.bin (0~127byte) HAYE 107 byte

F“vdd33_const” , #IRA OxFF, Bl 255,

* AR WiFi #&z={T, 120, modem sleep W[ EEE WiFi TFEzRY, VDD33 HINEES

HEER.
EREE N :
uint16 system_get_vdd33(void)
S
7
RE:

VDD33 H[EfE, $fi: 1/1024 V

7. system_adc_read

INgE:
ME TOUT ER 6 MMIANBE, Bfi: 1/1024 V

* system_adc_read #ZRTE TOUT ERIHZIMEBRIRIER TER, TOUT ERMABETEEREER
0~ 1.0V,

* TOUT EMMESMBEIRAIERT, esp_init_data_default.bin(0~127byte) BHIE 107

byte (vdd33_const), #JUi%A VDD3P3 Efil 3 M 4 LESTMNEIFEEREE, BoduvhTF
OxFF,

* % 107 byte (vdd33_const) WEfiZ 0.1V, BREETCER [18, 36]; H
vdd33_const &FXHEE [0, 18) ZE (36, 255) B, FRABKIME 3.3V Kk
RF BEIIERES.
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* @ WiFi BT, a0, modem sleep REXAFELE WiFi T{FEXES, ADC HNEEST
BER.

s EEESHEEM ADC, F{FER system_adc_read_fast 0O,

REEN :

uint16 system_adc_read(void)

TOUT &/ 6 BIMIARE, Bfi: 1/1024 V

8. system_adc_read_fast

IhgE:
RESFEER ADC R,

s AEOMTIE TOUT ERNEIMNBREIER TEA, TOUT ERMANRETEEREEN 0 ~ 1.0V,
* TOUT EMMEIMPEIZMIE AT, esp_init_data_default.bin(0~127byte) HHE 107

byte (vdd33_const), #Zi&% VDD3P3 &M 3 M 4 LEXMEREE, BAFUNTF
OxFF,

* £ 107 byte (vdd33_const) HIBEME 0.1V, BEREBETEERE [18, 36]; H
vdd33_const &FERICEE [0, 18) ZE (36, 255) B, FREIME 3.3V KK
RF HETERS.

FEOMDAERA WiF1 APRESTER. MFHTESNE ADC, NAEFREEXHAREPUTHIATS
TMEA, B, @A system_adc_read_fast BF, REE(EF PWM =& NMI ZERIAGFE(
ERTEE,

BREEN
void system_adc_read_fast(uintl6 *xadc_addr, uintl6 adc_num, uint8
adc_clk_div)

S

uint16 xadc_addr : ADC EZERFEH L AOMbHEFEE .
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uintl6 adc_num : ADC ELEXR#ENSEK, WATEI[1, 655351,

uint8 adc_clk_div :
y{C1H

7
il

extern void system_a
adc_clk_div);

os_timer_t timer;

void ICACHE_FLASH_AT

{

ADC T fERS®h = 80M/adc_clk_div, ®ANSEE[8, 32], ##EEN 8,

dc_read_fast(uint16 *xadc_addr, uintl6 adc_num, uint8

TR ADC_TEST(void *p)

wifi_set_opmode (NULL_MODE);

ets_intr_lock();

//close interrupt

uint16 adc_addr[10];

uintl6 adc_num =

10;

uint8 adc_clk_div = 8;

uint32 1i;

system_adc_read_fast(adc_addr, adc_num, adc_clk_div);

for(i=0; i<adc_num; i++)

os_printf(

ets_intr_unlock()

"i=%d, adc_v=%d\n", i, adc_addr[il);

; //open interrupt

os_timer_disarm(&timer);

os_timer_setfn(&timer, ADC_TEST, NULL);

os_timer_arm(&timer,1000,1);
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system_deep_sleep

IhgE:
BEDHHAN deep-sleep =z, MRIRIRENEEBoMREE, MEESTERM user_init E|EFNEIT.

* WEHFEI XPD_DCDC BT 0 RREE[EZEIZEI EXT_RSTB, FfE deep-sleep [&EE,
* system_deep_sleep(0) RiXEBMEEER S, FHEIIME GPIO Hfff RST HIMREE.

RENEN :
void system_deep_sleep(uint32 time_in_us)

uint32 time_in_us : {REEATE], BA{I: IR
IR [E] :
b

10. system_deep_sleep_set_option

IhEE:
®EBT—IR deep-sleep MEEEHIITH, WMFHAMLL API, MAMTE system_deep_sleep ZHFIA
F3. BXiA option H 1,

ERERE N :

bool system_deep_sleep_set_option(uint8 option)
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S
uint8 option : RET—/R deep-sleep MEE/FEIITA.
@ : B esp_init_data_default.bin (0~127byte) B byte 108 #] deep-sleep B
REL (deep_sleep_number, LEBII#IAMHA 0) HEIZH] deep-sleep MREEFEMITH, UE
(byte 108 + 1) X deep-sleep MEEHEHATEIR,
#= deep_sleep_number <= byte 108, N deep-sleep MEEFA#H1TIE{ RF_CAL, #J%A
IR
# deep_sleep_number = byte 108 + 1, Nl deep-sleep MEEFEMNITHS LBENITH—
M, Bi% deep_sleep_number V3F;
1 : deep-sleep MEEEHIITHS EBHIITH—E
2 : deep-sleep MiEE/EA#1T RF_CAL, #IiAERIREI;
4 : deep-sleep MEEFAFIFF RF, 5 modem-sleep 1TH—F, XHEHERHR/N, BERIREMH
BE fa Fo iR R ISR EE .
RO
true : RIS
false : %k

11. system_phy_set_rfoption

IhgE:

BEIR ESP8266 deep-sleep EENR, E&HITF RF,
FE:
o FMEORAWE user_rf_pre_init FiEA,

* &EMOS5 system_deep_sleep_set_option IpEEHEML, system_deep_sleep_set_option
7£ deep-sleep BIEA, A#EO7E deep-sleep FERWIAMNMAIAR, UAREDRENE,
o ARAAEOR], BEREDAAE—R system_deep_sleep_set_option
RENEN :
void system_phy_set_rfoption(uint8 option)

S

uint8 option :
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0 : B esp_init_data_default.bin (0~127byte) B byte 108 #1 deep-sleep B
REL (deep_sleep_number, EEBI#EMHA 0) HEIEH deep-sleep MREEEHIITH, UE
(byte 108 + 1) & deep-sleep M:EEHEEAMEIR,

# deep_sleep_number <= byte 108, N deep-sleep MEREAFHITIE RF_CAL, #JiA
BRBN;

# deep_sleep_number = byte 108 + 1, N deep-sleep MREEFHITHSE LBRIITH—
i, B¥% deep_sleep_number V3%F;

1 : deep-sleep MEEFHIITAE LBIITA—

2 : deep-sleep MiEE/EA#1T RF_CAL, #IAEBRE/;

4 : deep-sleep MEEEFAFIF RF, 5 modem-sleep 1TH—E, XEFERH), BRIREFMG
BE e OB R ISR AR .

iRME:
b

12. system_phy_set_powerup_option

IhEE:
RE LR RF #14AtRI1TH, BIAN option 0,
REEX :
void system_phy_set_powerup_option(uint8 option)
S
uint8 option : power up B, RF #BHAITH
0 : B esp_init_data_default.bin(@~127byte) byte 114 %%l RF ¥iatiTH, ¥
‘MRI5E ESP8266 A\ |JI5EI.
1 : RF #iAfL{Xf vDD33 #1 TX power CAL, FERIZ) 18 ms, ¥IAERHV.
2 : RF #J#aM0IXf# VDD33 &, #RL 2 ms, #RERE/.
3 : RF #ia#TERE RF CAL, FERIZ) 200 ms, FIERRKAK.,
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13. system_phy_set_max_tpw

IhgE:
8B RF TX Power F®AfH, #{I: 0.25dBm
REEN :
void system_phy_set_max_tpw(uint8 max_tpw)
S
uint8 max_tpw : RF Tx Power WRAME, AJ£%E esp_init_data_default.bin (0~

127byte) (9% 34 byte (target_power_qdb_0) i®E, #fi: 0.25dBm, SECCE [0, 82]

iR[E:
¥

14. system_phy_set_tpw_via_vdd33

IHNEE:
RIERITR VDD33 H[E{E, ZFMAE RF TX Power, Bfi: 1/1024 V
xR
£ TOUT ERIE=HERT, VDD33 mB[EEMET system_get_vdd33 MEFRE.
£ TOUT EMNZINBERIEIERT, Ae{ER system_get_vdd33 jUE VDD33 HEfE.
BREEN :
void system_phy_set_tpw_via_vdd33(uint16 vdd33)
S
uintl6 vdd33 : EFMEARY VDD33 1B, Bfiu: 1/1024V, HRETEE: [1900, 3300]
iRMEl :
7T

15. system_set_os_print

IhEE:
FFRITED log IHAE
BREEN :

void system_set_os_print (uint8 onoff)
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S

uint8 onoff : 0, FTENIHEExR; 1, FTENIHAE
ZME:

FTENINRE
AETH

¥

16. system_print_meminfo

IhEE:
FTENRGNFEZESE, FTEMEREIE data/rodata/bss/heap
BREE X :

void system_print_meminfo (void)

17. system_get_free_heap_size

INgE:
FHRARIREIE heap XZEF[EK/

FREEN :

uint32 system_get_free_heap_size(void)

uint32 : AJA heap ZF[EK/N
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18. system_os_task

IhgE:
SIRRARES, REXIFEE 3 MES, HNiEgoslN: 0/1/2

BREE X :
bool system_os_task(
os_task_t task,
uint8 prio,
os_event_t  xqueue,
uint8 glen

os_task_t task : {EBE
uint8 prio : ESMER, TR 0/1/2; 0 WBREMER, IRTESRIFET 3 MES
os_event_t *xqueue : SHERAFIIEH

uint8 qlen : SEHERAIIRFE

{1 H
true: ARIf
false: &M

il
#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;
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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);

19. system_os_post

IhgE:
BAESKEER

BRENENX :
bool system_os_post (
uint8 prio,
os_signal_t sig,
os_param_t par

S
uint8 prio 1 ESMER, SEINNESMARIEL,
os_signal_t sig : SHEKEH
os_param_t par : SHEZSH
RO
true: mIN
false: k¥

#aE—TmGl:
void task_post(void) {
system_os_post(USER_TASK_PRIO_@, SIG_RX, ‘a’);
¥

FTENS L :

sig_rx a

20. system_get_time

IhgE:
BRGNS (E], B4 D
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REEN :

uint32 system_get_time(void)

RG] :
REATE, B D,

21. system_get_ric_time

IhEE:
&I RTC AYE], #fi: RTC EHpEHA

5l
g0 system_get_rtc_time iR[E 10 (R 10 4 RTC FEHA),
system_rtc_clock_cali_proc iRE 5.75 (¥R 1 4 RTC EAHEAN 5.75 W),

MI=CFRAfEAN 10 x 5.75 = 57.5 H#,

AR
system_restart B, RAMEIE, (B2 RTC MEMPARYE, BR2UMBINEEMEET EXT_RST
Bz CHIP_EN R, M HENG (83 deep-sleep TERMEERIIER) , RTC RSN, A
Ra0F

o 4SMEBEAI (EXT_RST) : RTC memory A%, RTC timer ZFFHEMETIHE
* watchdog reset : RTC memory AZ, RTC timer HEFERAE

* system_restart : RTC memory AZ%, RTC timer FH{FSFAEL

* EJELER : RTC memory BEHIE, RTC timer HEHRMIFITE

* CHIP_EN £fiI : RTC memory BEHL{E, RTC timer ZHFFE]R/MEiITER

RELEN :

uint32 system_get_rtc_time(void)
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VAR
RTC RYjg)

22. system_rtc_clock_cali_proc

IhgE:
i RTC AT4h/EHA.

AR
RTC HHEARIER/NEED.

RTC I EHRMEEENRRBEZMLLERS, FEit RTC HHERTERERZERARTIT
i, BX&ZES0MEA—IXENA,

BRERE X :

uint32 system_rtc_clock_cali_proc(void)

RTC EtehfEIHA, BB4I: H#, bitll ~ bite J/\EERS

il :

os_printf(“clk cal : %d \r\n”,system_rtc_clock_cali_proc()>>12);

4 RTC RBIRMIR.

23. system_rtc_mem_write

THEE:
HF deep-sleep B, {X RTC HEIE, BFNABEEE, tEEHUEFA RTC memory Fr, 124Ul

TEHH user data Ekft 512 bytes HEFEEIUE.
[ system data >|< user data >|
| 256 bytes | 512 bytes I
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AR
RTC memory R B4 =T 730, H%0 2545 des_addr Shblock number, 4 block 4%y, HIEE
N_LFE user data X250 %, des_addr 4 256/4 =64, save_size HTFENEIER T,
BREE X :
bool system_rtc_mem_write (
uint32 des_addr,

void * src_addr,
uint32 save_size

uint32 des_addr : B rtc memory RYfIE, des_addr >=64
void * src_addr : E#EIEH.
uint32 save_size : BIBEKE, 8{i: FI7.
REl:
true: mIN
false: &M

24. system_rtc_mem_read

IhgE:
JEEY RTC memory AVEUE, 12U TEF user data Egit 512 bytes AP EFMHEEUE.
P E——— system data >|< user data >|
| 256 bytes | 512 bytes |
R

RTC memory REE 4 FTEEFER, RHHPISE src_addr Fblock number, 4FE
block, FALLEIER FEuser data XiLiauE, src_addr A 256/4 = 64, save_size HF
NEIENF T,
BREEN :
bool system_rtc_mem_read (
uint32 src_addr,

void * des_addr,

uint32 save_size
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S
uint32 src_addr : 3B rtc memory ffiiE, src_addr >=64
void x des_addr : HUEIBH
uint32 save_size : #FIEKE, BAl: FT
iRE:
true: BRI
false: KK

25. system_uart_swap

TheE:
UARTOQ %3, J& MTCK fEJ9 UART@O RX, MTDO fEJy UARTO TX, f&E{4_Ethi MTDO(UQRTS)
MTCK(UQCTS) =L UARTO, Mo EEBEARAM UARTO FTENE ROM LOG,

RELEN :

void system_uart_swap (void)

26. system_uart_de_swap

INgE:
BUE UARTO %%, {NsAEREHR UARTO, mMARIE MTCK, MTDO £ UARTO,

REEN :

void system_uart_de_swap (void)
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27. system_get_boot_version

THEE:
JEEY boot KRAZEE

BRERE X :

uint8 system_get_boot_version (void)

boot MRAER.

. =
HE:

R boot HRAES >= 3 B, XIF boot Ei@EX (IF¥MW system_restart_enhance)

28. system_get_userbin_addr

INgE:
EEVSBIEEITH user bin (userl.bin Z#E user2.bin) RUTERUHbBLE,

REEN :

uint32 system_get_userbin_addr (void)

RG] :
ETEEITHY user bin BUTZRUMELL,

29. system_get_boot_mode

TheE:
%8 boot &I,

REEN

uint8 system_get_boot_mode (void)
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AETH
#define SYS_BOOT_ENHANCE_MODE 0
#define SYS_BOOT_NORMAL_MODE 1

A
boot EIBEN: LIFYHEIEFTEMNBIETRER;

boot E@EER: (NEERKERIEER userl.bin (SHuser2.bin) I&EIETT.

30. system_restart_enhance

IheE:

BEAS%, #ABoot IR,
BREE X :

bool system_restart_enhance(

uint8 bin_type,
uint32 bin_addr

uint8 bin_type : bin #H!
#define SYS_BOOT_NORMAL_BIN @ // userl.bin (¥ user2.bin
#define SYS_BOOT_TEST_BIN 1 // T8 Espressif EBiERY test bin
uint32 bin_addr : bin HyEEiEHELt

IR [E] :
true: mRIN
false: &M
A

SYS_BOOT_TEST_BIN BF=/~Mik, AFAILE Espressif Systems EiEIK?E,

31. system_update_cpu_freq

INgE:
®E CPU 5=, BKIAN 80MHz,
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RERDEHINERIAL N 80MHz, 1 CPU SAEIIBAIENG, UART. SPI HIMEINEHARR DL
fhosmse, Bt ASE CPU SRERIIGHIRING,
BREE
bool system_update_cpu_freq(uint8 freq)
S
uint8 freq : CPU frequency

#define SYS_CPU_80MHz 80
#define SYS_CPU_160MHz 160

AETH
true: I
false: %KW

32. system_get_cpu_freq

IhEE:
il CPU %%,

REEN :

uint8 system_get_cpu_freq(void)

CPU 33, B{i : MHz.

33. system_get_flash_size_map

IhEE:
EW|YEIN Flash size # Flash map.

Flash map XR4RiERTHVIAIN, FMANBIESE XY 2A-ESP8266__I0T_SDK_User_Manual”
¥
enum flash_size_map {

FLASH_SIZE_4M_MAP_256_256 = 0,

FLASH_SIZE_2M,
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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

RELEN :

enum flash_size_map system_get_flash_size_map(void)

S
b

RG] :

flash map

34. system_get_rst_info

THEE:

EWHBIEHNER.

EHik:

enum rst_reason {

REANSON_DEFAULT_RST =@, // normal startup by power on
REANSON_WDT_RST =1, // hardware watch dog reset
// exception reset, GPIO status won’t change
REANSON_EXCEPTION_RST = 2,

// software watch dog reset, GPIO status won’t change
REANSON_SOFT_WDT_RST = 3,

// software restart ,system_restart , GPIO status won’'t change
REANSON_SOFT_RESTART =4,

REANSON_DEEP_SLEEP_AWAKE =5, // wake up from deep-sleep
REANSON_EXT_SYS_RST = 6, // external system reset

I

struct rst_info {

uint32 reason; // enum rst_reason
uint32 exccause;

uint32 epcl; // the address that error occurred
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uint32 epc2;
uint32 epc3;
uint32 excvaddr;
uint32 depc;

I

RELEN :

struct rst_infox system_get_rst_info(void)

RG] :
BrriEE.

35. system_soft_wdt_stop

IhEE:
KHAEE 1

AR
BORREETAXARKEE (NF 5 8) , SSMLEEEINBENL

RELEN :

void system_soft_wdt_stop(void)

36. system_soft_wdt_restart

IhgE:

ERRMHEI T
xR

INZIFERHEITAXA (system_soft_wdt_stop) WIERT, AAKEO,
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REEN :

void system_soft_wdt_restart(void)

37. system_soft_wdt_feed

IhEE:
IREEE 1

AR
EBFERGENBABRNERT, BRAEO.

RELEN :

void system_soft_wdt_feed(void)

38. system_show_malloc

IhgE:
ITENBRIFTD BRI BB NEFR, SFE2EIZANFRIXHE. TSToERN. ERREANFTHE
i, JLUERAEOEELHITNERS.

EE:
* 7£ user_config.h EX #define MEMLEAK_DEBUG, £% ESP8266_NONOS_SDK
\included\mem.h FHAMEAGTREA,

s HENAT—MREITHNERT, BITNERPHINFIRII—ESEENAE.

* AEOMBTER, TERFRERAEORE, BFEHEEERT, BWBE2EERGITERT, B
AAEO,
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REEN :

void system_show_malloc(void)

39. os_memset

IhEE:

HE C E=RE, T BNFYhETE A S E M.
REEN :

os_memset(void *s, int ch, size_t n)
S

void *xs - ANTFEHIEH

int ch - EFR%E

size_t n - HEFEAN
R[]

7
il

uint8 buffer[32];

os_memset(buffer, 0, sizeof(buffer));

40. os_memcpy

IhEE:

HE C E=RE, REFENL.
BREE

os_memcpy(void *des, void xsrc, size_t n)
S

void xdes - BiRAFRIEH
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void *src - JRAFRIES
size_t n - EIREFERN)
RE:
I
N R

uint8 buffer[4] = {0};

os_memcpy (buffer, “abcd”, 4);

41. os_strlen

ThEE:
Hi C BERY, ITEFHERE.
RELEN :

os_strlen(char xs)

il

char xssid = “ESP8266";

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

42. os_printf

IhgE:
B fim, ITENFERS.

pEI=
o ZNIECOZRIAM UART @ #TED, IOT_Demo Y uart_init AIDUEER4TE, ¥ os_printf
MAM UART 1 #TEN: os_install_putcl((void *)uartl_write_char);
s E7ERAEOITENEE 125 FHRHE, EMEELARAEOITH, SNAESERESDEF
FTENEE,
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BREEN :
void os_printf(const char xs)
S
const char *xs - FfF&
RE:
I
il

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

43. os bzero

IheE:
BEFFE p BT n MFEHRFTEEE\0’
BREE X :
void os_bzero(void *p, size_t n)
S
void *p - EEFTRIHIERIERILE
size_t n - EETHNEIEFETEH
y-{C1H
7T

44. os_delay_us

IhgE:

FERTRER, mAME 65535 us
RELEN :

void os_delay_us(uintl6 us)
S

uint16 us - ZERTATE]
R[] :

7
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45. os_install_putci

IhgE:
FERTENIE O PR EX
REEN :
void os_install_putcl(void(*p) (char c))
S
void(xp) (char c) - ITEMEZOREBGESH
iRE:
P
5l
22Z UART.c, uart_init A os_install_putcl((void *)uartl_write_char) &

os_printf BURIM UART 1 #TE0, &M, os_printf EXIAM UART @ #TEN,

46. os_random

IhgE:

SRERRELE

RELEN :

unsigned long os_random(void)

R[] :
gk

47. os_get_random

IhgE:
SREVEE (LA FELER
RELEN :

int os_get_random(unsigned char xbuf, size_t len)
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S
unsigned char xbuf - FRZHIBENLEL
size_t len - FELERIER
IRE:
0, RIh

Hth, KK

il
int ret = os_get_random((unsigned char x)temp, 7);
os_printf("ret %d, value 0x%08x%08x\n\r", ret, temp[1l], temp[0@]);

48. user_rf cal_sector_ set

IhEE:
BHFBEX RF_CAL Z¥ERE flash MWEBEXS

=
HE:

BF LIERRFPLILERE, SNRFFHENSRE. ERAFPRFATERLERE, SDK KESER
B, ¥ RF_CAL SHURGFEAFEEN flash BXE, XESAAFSHRN—TBX,

SDK MEH 4 TEEXNAZSHXEZER, EIt RF_CAL SHFELAIAFLSHXNZE, B
ArFEdtRERE—TIABEXM SDK KEER.

BINENAGTERLCN, SiFESEMHT RF_CAL B, KEFE blank.bin #¥AfL RF_CAL ¥

X, #H&F esp_init_data.bin, }¥&, esp_init_data.bin EDEERF—IX,

BRERE X :

uint32 user_rf_cal_sector_set(void)

76 RF_CAL 2819 flash BXS
5l

¥ RF SHREFRAE flash HIHE 5 TMEKX

uint32 user_rf_cal_sector_set(void)
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{
enum flash_size_map size_map = system_get_flash_size_map();
uint32 rf_cal_sec = 0;
switch (size_map) {
case FLASH_SIZE_4M_MAP_256_256:
rf_cal_sec = 128 - 5;
break;
case FLASH_SIZE_8M_MAP_512_512:
rf_cal_sec = 256 - 5;
break;
case FLASH_SIZE_16M_MAP_512_512:
case FLASH_SIZE_16M_MAP_1024_1024:
rf_cal_sec = 512 - 5;
break;
case FLASH_SIZE_32M_MAP_512_512:
case FLASH_SIZE_32M_MAP_1024_1024:
rf_cal_sec = 512 - 5;
break;
default:
rf_cal_sec = 0;
break;
}
return rf_cal_sec;
}
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3.4. SPIFlash &0

SPI flash ## O F /ESP8266_NONOS_SDK/include/spi_flash.h,
system_param_xxx JEOLF /ESP8266_NONOS_SDK/include/user_interface.h,
SPI flash IR HRIEMIN A, £ XY "99A-SDK-Espressif IOT Flash RW Operation”,

1. spi_flash_get_id

IfgE:
#Eif spi flash B9 id
RENEN
uint32 spi_flash_get_id (void)

RE:
spi flash id

2. spi_flash_erase_sector

IhgE:
#Bi% flash BX
RENEN :
SpiFlashOpResult spi_flash_erase_sector (uintl6 sec)
S
uintl6 sec : BRXS, MBEX 0 FHRiItE, EBKX 4KB
R[] :
typedef enum{
SPI_FLASH_RESULT_OK,
SPI_FLASH_RESULT_ERR,

SPI_FLASH_RESULT_TIMEOUT
} SpiFlashOpResult;

3. spi_flash_write

IhgE:

BANEUER flash, flash EBEWLT 4 FHIT,
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BREE
SpiFlashOpResult spi_flash_write (
uint32 des_addr,
uint32 *src_addr,
uint32 size

uint32 des_addr : EA flash BHAgibit
uint32 xsrc_addr : BABIEHIIEST

uint32 size ! BUEKE, B byte, %9 4 EHNFTHTIES

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

4. spi_flash_read

IheE:
M flash FEEEIE, flash ESWI 4 FEXNT,
BREE X :
SpiFlashOpResult spi_flash_read(
uint32 src_addr,

uint32 * des_addr,
uint32 size

uint32 src_addr: EE flash HiEAgHbiE
uint32 *des_addr: 7ZRUZERZIHURAIIESH
uint32 size: BIERE, Bl byte, A 4 FHXTTHITIEE

dnj
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iRE:
typedef enum {
SPI_FLASH_RESULT_OK,
SPI_FLASH_RESULT_ERR,
SPI_FLASH_RESULT_TIMEOUT
} SpiFlashOpResult;

il
uint32 value;
uint8 xaddr = (uint8 *)&value;
spi_flash_read(0x3E x SPI_FLASH_SEC_SIZE, (uint32 x)addr, 4);

os_printf("@0x3E sec:%02x%02x%02x%02x\r\n", addr[@0], addr[1], addr[2],
addr[3]);

5. system_param_save_with_protect

IhgE:
FERFIZERIFNHINA, SAEIER flash, flash EENT 4 FHIFT,

flash ESRIFHE: EB 3 9 sector ( 4KB & sector ) #7F 1 0 sector HIENE,
sector @ f sector 1 BEAN&ED, RBREFEIE, sector 2 fER flag sector, IEREH
HIEIRIRTZAE sector 0 2 sector 1,

EE:
flash ESRIFHLEIFNEANE, ESE S 99A-SDK-Espressif IOT Flash RW Operation”
http://bbs.espressif.com/viewtopic.php?f=51&t=1023

BREE X :
bool system_param_save_with_protect (
uintl6 start_sec,
void kparam,
uintl6e len

uintl6 start_sec : ESHRIFIEMERN 3 D sector B sector 0 {H.

Espressif Systems Confidential 55/240 Friday, July 15,2016



http://bbs.espressif.com/viewtopic.php?f=51&t=1023

N
S - c5pB266 cxmss

5140, I0T_Demo HREI{FF 0x3D000 FIAMY 3 4 sector (3 *x 4 KB) EBINEGMHRIFNE, NS
¥ start_sec & 0x3D ,
void xparam : SAEIERIEH.
uintl6 len : EUEKE, AT 1 4 sector A/, Bl 4 x 1024
y AR

true, RIN;

false, KK

6. system_param_load

IhEE:
FEERERIESRIPIEINARBEAN flash BIEEE, flash iE50H 4 FHXTT,

flash ESHRIFHE: B 3 1 sector ( 4KB & sector ) #7F 1 | sector HIEE,
sector 0 fl sector 1 B#AN&EM, RERFEIE, sector 2 fE flag sector, fER&H
HIEIERTERE sector @ BRE sector 1,

xR
flash ESRIFNFIANEAN R, BB EXHL“99A-SDK-Espressif IOT Flash RW Operation”
http://bbs.espressif.com/viewtopic.php?f=51&t=1023

BREEN :
bool system_param_load (
uintl6 start_sec,
uintl6 offset,
void param,
uintl6 len

uintl6 start_sec : EBRIPHLFENEARN 3 1 sector WA sector 0 &, BMEAN
sector 1 Z{¥& sector 2 WA,

5N, IOT_Demo =AI{FR 0x3D000 FFiREY 3 1 sector (3 x 4 KB) EILESRIFHLE, NS
¥ start_sec f& 0x3D, BEN Ox3E TE 0Ox3F,
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uintle offset : FEiEENEE, 7£ sector FpyfRFSiHbuL

void *param T OIEENEIEAOIEE .

uint16 len T BUEKE, EECREERIT 1 D sector Auh, BD offset+len = 4x1024
IRE:

true, BIN;

false, %

7. spi_flash_set_read_func

IhgE:
SEMBFEEXR SPI flash read EOKER

R
{¥3Z3%57E SPI overlap WA TEA, BEHEF22 ESP8266_NON0OS_SDK\driver_lib\driver
\spi_overlap.c

BRERE X :

void spi_flash_set_read_func (user_spi_flash_read read)

user_spi_flash_read read : FAFBEENX SPI flash read 1&[OK%

typedef SpiFlashOpResult (xuser_spi_flash_read) (

SpiFlashChip *spi,
uint32 src_addr,
uint32 * des_addr,
uint32 size
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3.5. Wi-Fi E0

Wi-Fi #ONMF /ESP8266_NONOS_SDK/include/user_interface.h,

wifi_station xxx ZRFUIZOAK ESP8266 station tHFRYIRE . BEiFIEO, iBETE ESP8266

station {EEERVIER TER;

wifi_softap_xxx RFUIEOIA K ESP8266 soft-AP HHXHIIRE . EiBiEO, 157 ESP8266 soft-AP

{FeERIER ™A,
EXH " flash RAESEEX" AT flash &[G 16KB,

1. wifi_get_opmode

IhgE:
Eif) WiFi HarTE&

RENE N :
uint8 wifi_get_opmode (void)

RE:
WiFi THR&E=:
0x01: station &z
0x02: soft-AP 1&z{
0x03: station + soft-AP #&z

2. wifi_get_opmode_default

TheE:
FiEfRFE flash 89 WiFi TEERIRE
REEN

uint8 wifi_get_opmode_default (void)

Espressif Systems Confidential 58/240

Friday, July 15,2016




N\
Espressif Systems

ESP8266 sok &z

R
WiFi T{EfE=t:
0x01: station &z
0x02: soft-AP &z
0x03: station + soft-AP &z

3. wifi_set_opmode

IhgE:

BE WiFi I (station, soft-AP & station+soft-AP) , HR7EZI flash,

ZtINK soft-AP &3

==
FE:

ESP8266_NONOS_SDK_V0.9.2 AR ZRIMA, REZEHFEEA system_restart() BEREN:

ESP8266_NONOS_SDK_V0.9.2 ZEHkA, AEEER, BIINEN.
KEBMREFZRETRRE, SEMREE flash RASHK,
REEN :
bool wifi_set_opmode (uint8 opmode)
S
uint8 opmode: WiFi TF#&E=:
0x01: station &=
0x02: soft-AP &I
0x03: station+soft-AP
AETH
true: pRRID
false: KK

4. wifi_set_opmode_current

IhgE:

BB WiFi T{EtE=X (station, soft-AP =& station+soft-AP) , RMR7EZl flash

BRERE X :

bool wifi_set_opmode_current (uint8 opmode)
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S
uint8 opmode: WiFi T{Ef&E=:
0x01: station &z
0x02: soft-AP &z
0x03: station+soft-AP
RE:
true: FRIf
false: &M

5. wifi_station_get_config

IHEE:

&I WiFi station #EOMHAIRESH.
BREE X :

bool wifi_station_get_config (struct station_config *config)
S

struct station_config *config : WiFi station #5385
R[E:

true: FEIN

false: KK

6. wifi_station_get_config_default

IhgE:
& WiFi station BEOREFEE flash FHEESE.
RENEN :
bool wifi_station_get_config_default (struct station_config *config)
S
struct station_config *config : WiFi station #EOSEEH
R[]
true: BEIN
false: %W
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7. wifi_station_set_config

THEE:
®E WiFi station IBOMEEZSE, HREE flash

* 157t ESP8266 station fEEEMIIERT, EAAEO.

* WIR wifi_station_set_config & user_init @A, N ESP8266 station #EOSH
REVAMLTRE, BalER AP (BBH) , XEBEA wifi_station_connect;

e JN, EEFA wifi_station_connect &EHE AP (BRAH) .

* station_config.bssid_set —fRIZEN 0 , (NHFEME AP 9 MAC ithtey (ZRFHE
BEH AP IBERT) BN 1.

KEBMREFIRERR, SEMREE flash RHASHK,
BRENENX :

bool wifi_station_set_config (struct station_config *config)
S

struct station_config *config: WiFi station EORBESEEELH

AETH
true: pBRID
false: %KM
5l

void ICACHE_FLASH_ATTR
user_set_station_config(void)

char ssid[32] = SSID;
char password[64] = PASSWORD;
struct station_config stationConf;

stationConf.bssid_set = 0; //need not check MAC address of AP

os_memcpy(&stationConf.ssid, ssid, 32);
os_memcpy(&stationConf.password, password, 64);
wifi_station_set_config(&stationConf);

b

void user_init(void)

wifi_set_opmode(STATIONAP_MODE); //Set softAP + station mode
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user_set_station_config();

8. wifi_station_set_config_current

ThEE:
IRE WiFi station ZOMEESE, TREFE flash
EE:
* IB7f ESP8266 station {FEEMVIERT, WAAEO,
* MR wifi_station_set_config_current 27 user_init fHiEA, N ESP8266

station EOSHERFVANTHE, BaRREESHER AP (BBH) , TFHER

wifi_station_connect ;
ZN), =EFPHE wifi_station_connect &EHE AP (BRH) .

* station_config.bssid_set —fRIZEN 0 , (NHFEME AP 9 MAC ithtey (ZRFHE
5E AP HIBERT) ®ERN 1,
BREE X :
bool wifi_station_set_config_current (struct station_config xconfig)
S
struct station_config *config: WiFi station 1EORRE SIS
y-{C1H
true: BIN
false: KK

9. wifi_station_set_cert_key

IhgE:

REIUERAEND, EER wifi_station_set_enterprise_cert_key %,
%E ESP8266 WiFi station #&[&E#% WPA2-ENTERPRISE AP {EHAYIEH.

e ¥ WPA2-ENTERPRISE AP EHF 26 KB U EMRNTE, AAAEOMNBEIEANEEEEY.

* HEAl WPA2-ENTERPRISE RZHAFMBMMAXHIIES XM, BN PEM &
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» XBEIEPRXHLEERN - - - - - BEGIN CERTIFICATE - - - — -
» ZENBEXHELERN - - - - - BEGIN RSA PRIVATE KEY - — — — —
;E - - - - - BEGIN PRIVATE KEY - - - — —

* 157EEE WPA2-ENTERPRISE AP ZHIABAZOREMBEXXEINER XM, ERINEE AP 5
S wifi_station_clear_cert_key BRMAEIKE, NAEBBRABXEIIEBX
HER.

o MRBRNZFAIAXME, 1BER openssl pkey LN IEMBEEER, HEFER
openssl rsa HFa<, WEEMAXEHITNE-IENZNER (SEEE TAG ¥it) .

BREE X :
bool wifi_station_set_cert_key (
uint8 xclient_cert, int client_cert_1len,

uint8 xprivate_key, int private_key_1len,
uint8 xprivate_key_passwd, int private_key_passwd_len,)

S
uint8 kxclient_cert : +7\HHIEARIEBIEH
int client_cert_len : FBKE
uint8 xprivate_key : +NHFIERANTARIEH, BAZEBEY 2048 MFAH
int private_key_len : FA$AKE, BT 2048
uint8 xprivate_key_passwd : FATAROIRENZREE, BRIEASZHE, BfEAN NULL
int private_key_passwd_len : RENERBBMKE, BRIEAXE, BEAN 0

VAR
0 T RRIN
E 0 : KK
il
BRISFAEAXHEERN - - - — — BEGIN PRIVATE KEY — - - — —

BAXIRIAENAA Y : uint8 key[1={0x2d, 0x2d, 0x2d, 0x2d, 0x2d, 0x42, 0x45, Ox47, .. ..
0x00 }; BIRF/H ASCII 3, iEIE, BANTRIM 0x00 {EALER.
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10. wifi_station_clear_cert_key

IhgE:

TEIUERAEND, EFH wifi_station_clear_enterprise_cert_key %,
FEMUEE WPA2-ENTERPRISE AP {FRAIEP SBMINER, HIFMRHERIRE.

FREEN

void wifi_station_clear_cert_key (void)

11. wifi_station_set _username

IhEE:

TEIUERAED, EEH wifi_station_set_enterprise_username %,
X Ei%E#E WPA2-ENTERPRISE AP HBJ, ESP8266 station HIFAF .

FREEN :

int wifi_station_set_username (uint8 xusername, int len)

S

uint8 xusername : FHAFRAM

int len ! BMRKE
y{TH

0, FRIN;

Hfth, K.

12. wifi_station_clear_username

IhgE:

TENERAAED, BEM wifi_station_clear_enterprise_username %,
FEMUESE WPA2-ENTERPRISE AP REBRFPR5BNER, FBEMREFIRES.
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FRELEN :

void wifi_station_clear_username (void)

13. wifi_station_connect

IhEE:
ESP8266 WiFi station ##[O&i% AP

HE:
* E7E user_init FiAAAEEN, E5% ESP8266 station {FREHWIAMTR/GIER;

* R ESP8266 ELXAEEEN AP, BLEME wifi_station_disconnect BFFF E—R&EHE,

REEN :

bool wifi_station_connect (void)
ol

7
IR[E

true: RRIN

false: KW

14. wifi_station_disconnect

IhgE:
ESP8266 WiFi station #ZOM AP WiFZEE
HE:
BE user_init RIERAAXED, NMEOWIERSFMBMNTRE, HEB ESP8266 station ##[0
{FEERYER TR,
RENE N :
bool wifi_station_disconnect (void)
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S
v

y{TH
true: I
false: &K

15. wifi_station_get_connect_status

IhgE:

Zif ESP8266 WiFi station IE[OEE AP RURE,
EE:

BRSNS EA wifi_station_set_reconnect_policy *HZEZEINRE, BXIBEA
wifi_set_event_handler_cb ¥t WiFi EHEIAE, NARBOKLN, TEERRESERRE,

FRELEN :
uint8 wifi_station_get_connect_status (void)
S
7
y{C1H
enum{
STATION_IDLE = 0,
STATION_CONNECTING,
STATION_WRONG_PASSWORD,
STATION_NO_AP_FOUND,
STATION_CONNECT_FAIL,
STATION_GOT_IP
+;

16. wifi_station_scan

ThEE:
REX AP (9{Z2

FE:
B07E user_init AEARAED, ANEOVLTERAVIAMLTHG, FB ESP8266 station ##E0
{ERERYIE R AR,
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FRELEN :

bool wifi_station_scan (struct scan_config *config, scan_done_cb_t cb);

L5t
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.
Y
S8

struct scan_config *xconfig: 13# AP MEESH
# config==null: FHHREFFECE AP BIER
# config.ssid==null && config.bssid==null && config.channel!=null:

ESP8266 station #HOPMWIREUSEEELM AP FE.

£ config.ssid!=null && config.bssid==null && config.channel==null:
ESP8266 station EOIFMIKENAMTEEE LHNERESZMR AP HIER.
scan_done_cb_t cb: 13E5MM callback

AETH
true: I
false: %KM

17. scan_done_cb t

IhEE:
wifi_station_scan BIEIAREL
RELEN :
void scan_done_cb_t (void xarg, STATUS status)
S
void xarg: 13IRENZEIRY AP {ERIEH, MR EME, BUBELHM struct bss_info
STATUS status: IfER
y{C1H
¥
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il
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;

18. wifi_station_ap_number_set

IhEE:
®RE ESP8266 station mZENCE/LT AP BYEE.

ESP8266 station EYIMEAN— AP HY, BILARTE AP #9 SSID #1 password g%,
KEBMREFZRETR, SEMREE flash RASHK,
RELEN :
bool wifi_station_ap_number_set (uint8 ap_number)
S
uint8 ap_number: igx AP EEMHAHE (HFXEHN 5)
R[]
true: BRIN
false: &M

19. wifi_station_get_ap_info

IhgE:
JREX ESP8266 station R7FHY AP R, &Zic&E 5 T

RENEN :

uint8 wifi_station_get_ap_info(struct station_config configl[])
S

struct station_config configl[]: AP BYEE, EAKXKINNTN 5
R[]

1o& AP B9EH.
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il
struct station_config config[5];
int i = wifi_station_get_ap_info(config);

20. wifi_station_ap_change

IhgE:

ESP8266 station PIAEIEICRINES AP EEEHE
REVEN :

bool wifi_station_ap_change (uint8 new_ap_id)
S

uint8 new_ap_id : AP iE&HK id 1, M 0 FHITE
R[]

true: AEIN

false: &M

21. wifi_station_get_current_ap_id

IhgE:
SREVHBNEIEN AP R7FICE id 1B, ESP8266 FIICEE— 1 ECEIEIEN AP, M 0 FIBITEL.

RENEN :
uint8 wifi_station_get_current_ap_id ();

R[]
LENEZN AP RIFICEM id B,

22, wifi_station_get_auto_connect

IhgE:

&if) ESP8266 station FEREFRSEMEECICEN AP (FH),

RENEN :
uint8 wifi_station_get_auto_connect(void)

Espressif Systems Confidential 69/240 Friday, July 15,2016




N
S - c5pB266 cxmss

S
¥t

y{TH
0: TEhEE AP ;
Non-0: BEmhEiE AP ,

23. wifi_station_set _auto_connect

IhgE:
®E ESP8266 station LEEEBENEEEICEM AP (BH), RIANBMEE.
R
MEOWMRAE user_init HiFA, MHEHXR EBFMAERK;
MRAEHAMMAER, WTF—REBAEK.
KIFBNMREFRIZEARR, 2EHREFE flash ZRRSHUKX.
RELEN :
bool wifi_station_set_auto_connect(uint8 set)
S
uint8 set: LFHETBENEE AP
0: ~EEE AP
1: BnhEiE AP
iR[E:
true: I

false: ki

24. wifi_station_dhcpc_start

INgE:
FiE ESP8266 station DHCP client.

HE:

(1) DHCP ERIAFFRE.

(2) DHCP 5% IP IngE (wifi_set_ip_info) EEFM, MURERENNE:
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DHCP F/E, MEFS IP K REFFS IP, NXHE DHCP,

REVEN :

bool wifi_station_dhcpc_start(void)
S

¥
R[] :

true: BRIN

false: £

25. wifi_station_dhcpc_stop

IhgE:

XF) ESP8266 station DHCP client.
oW
(1) DHCP BRIAFFE.
(2) DHCP 5%83% IP IpRE (wifi_set_ip_info) EHEEMNH:
DHCP FFjig, MEHS IP K%; iREFS IP, M DHCP XH,

RELEN :

bool wifi_station_dhcpc_stop(void)

S
¥

IR [E] :
true: mRIN
false: KW

26. wifi_station_dhcpc_status

IhgE:

& ESP8266 station DHCP client IRZ.

RENEN :
enum dhcp_status wifi_station_dhcpc_status(void)
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S
¥
y{C1H
enum dhcp_status {

DHCP_STOPPED,
DHCP_STARTED

+;

27. wifi_station_dhcpc_set_maxtry

TheE:
i&E ESP8266 station DHCP client |mAEENRE., BRINE—HE%,

REEN :

bool wifi_station_dhcpc_set_maxtry(uint8 num)

S

uint8 num - BRAEERE
RG] :
true: BIN

false: %k

28. wifi_station_set_reconnect_policy

IheE:

®E ESP8266 station M AP KiFEREEE. BIAEE.
AR

BiNFE user_init FRIBAAED;

RENEN :
bool wifi_station_set_reconnect_policy(bool set)
S

bool set - true, WFFFNIEZE; false, WiFAEE

R[]
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true: I

false: %

29. wifi_station_get_rssi

IhgE:
& ESP8266 station BEEIZR AP (5SEE

BRERE X :

sint8 wifi_station_get_rssi(void)

< 10 : EEKI, REESEE

31 EEKNY, REEIREG

30. wifi_station_set _hostname

ThEE:
& E ESP8266 station DHCP D ECEIEMNBFR.

BRENENX :
bool wifi_station_get_hostname(charx hostname)

S

charx hostname : FHBW, K 32 TFER.
AETH
true: BIN

false: %k

31. wifi_station_get_hostname

IhEE:

#i ESP8266 station DHCP D ECEIEMNBFR.
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REEN :

charx wifi_station_get_hostname(void)

RG] :

EIR=E

32. wifi_softap_get_config

IHNEE:

&if) ESP8266 WiFi soft-AP EOMHAIEE
BREE X :

bool wifi_softap_get_config(struct softap_config *config)
S

struct softap_config xconfig : ESP8266 soft-AP ELESEX
iRE:

true: BRI

false: &M

33. wifi_softap_get_config_default

INgE:
&1 ESP8266 WiFi soft-AP #EORTEE flash HFMHEE

BREEN :

bool wifi_softap_get_config_default(struct softap_config *config)
S

struct softap_config *config : ESP8266 soft-AP EBLESH
iRE:

true: RID

false: %k
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34. wifi_softap_set_config

IhgE:

ESP8266 sok &z

RE WiFi soft-AP #&Z[OEHE, H{R7FEl flash

1B7E ESP8266 soft-AP {FEEMIERT, EAAEO.

KFEEWMRSREEARRE, BEMFRED flash RASHKX.

* [R} ESP8266 RE—MMEE, AL soft-AP + station HfF&EIAY, ESP8266 soft—AP

EOSBEmATEES ESP8266 station —3, FMIAFIES EWH.
BREEN :
bool wifi_softap_set_config (struct softap_config xconfig)

S

struct softap_config *config : ESP8266 WiFi soft-AP ECES#{

{1 H
true: ARIf
false: M

35. wifi_softap_set_config_current

INgE:

BE WiFi soft-AP 1EOEE, T™MRER flash

AR

17 ESP8266 soft-AP {FRERVIER T, AMAAEEO.

* [R} ESP8266 RE—MMEE, AL soft-AP + station HTF&EIAY, ESP8266 soft—AP

EOSBEHMATEES ESP8266 station —, IEMIRAIES EMR.
BREEN :
bool wifi_softap_set_config_current (struct softap_config *config)
S

struct softap_config *config : ESP8266 WiFi soft-AP ECES#{
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AETH
true: I
false: %KW

36. wifi_softap_get_station_num

TheE:
FREX ESP8266 soft-AP TEIER station P

RENEN :

uint8 wifi_softap_get_station_num(void)

ESP8266 soft—-AP Ti&EIEA) station PEX

37. wifi_softap_get_station_info

IhgE:
JREY ESP8266 soft-AP ##[OTEAR] station BUEE, &% MAC F IP

eI
AEOET DHCP XTI, EUAZIGEHFS IP EHMZEERN DHCP KIER.

FRELEN :

struct station_info *x wifi_softap_get_station_info(void)

R[] :

struct station_infox : station (RIS

38. wifi_softap_free_station_info

INgE:

BREAM wifi_softap_get_station_info E#Kk station_info HFERIZSE
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FRELEN :

void wifi_softap_free_station_info(void)

RG] :
¥

FREX MAC 1 IP (ERRH, EERBMEIR:

mfil 1

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;

}

il 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

39. wifi_softap_dhcps_start

IhgE:

FE ESP8266 soft—AP DHCP server.

* DHCP EHAFFR.
* DHCP 5% IP IhiE (wifi_set_ip_info) EAEEN, NRGEIEBEMN0E:

DHCP /B, MBS IP K% iREEFFS IP, MJXi DHCP,
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BREE X :
bool wifi_softap_dhcps_start(void)

S
b

RG] :
true: mRIN
false: kMW

40. wifi_softap_dhcps_stop

IhgE:

XM ESP8266 soft-AP DHCP server, BKIAFF/E DHCP,

BREE X :

bool wifi_softap_dhcps_stop(void)
S

7
RE:

true: BYID

false: %I

41. wifi_softap_set_dhcps_lease

IhgE:

R\ ESP8266 soft-AP DHCP server #fc IP Hilit#9SERE
xR
- RE® IP HEBENAS ESP8266 soft-AP IP EEI—MER.
o ZANEOMFTE ESP8266 soft—AP DHCP server *PF ( wifi_softap_dhcps_stop ) BIIE
MTRE.
o KNIGBNT—R{FEER DHCP server &M ( wifi_softap_dhcps_start ) , #0% DHCP

server BIR#xE, WEESFHAANEOIRE IP TE; &N Z/E DHCP server Eif
8L, SFERIIAN IP it HEEE,
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BREEN:

bool wifi_softap_set_dhcps_lease(struct dhcps_lease xplease)
S

struct dhcps_lease {

struct ip_addr start_ip;
struct ip_addr end_ip;

b
iRE:
true: RIN
false: %k
il
void dhcps_lease_test(void)
{
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);
b
HE
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);
b
void user_init(void)
{

struct ip_info info;
wifi_set_opmode(STATIONAP_MODE); //Set softAP + station mode
wifi_softap_dhcps_stop();

IP4_ADDR(&info.ip, 192, 168, 5, 1);
IP4_ADDR(&info.gw, 192, 168, 5, 1);
IP4_ADDR(&info.netmask, 255, 255, 255, 0);
wifi_set_ip_info(SOFTAP_IF, &info);
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dhcps_lease_test();
wifi_softap_dhcps_start();

42. wifi_softap_get_dhcps_lease

IhgE:

&1 ESP8266 soft—AP DHCP server 9fg IP thitdyEE
FE:

AIEONZIEE ESP8266 soft-AP DHCP server {FgefdIERT&EM.,

BREE X :

bool wifi_softap_get_dhcps_lease(struct dhcps_lease xplease)
RE:

true: AUIN

false: kM

43. wifi_softap_set_dhcps_lease_time

IhgE:

i®E ESP8266 soft-AP DHCP server RIFHARTE., BRIAA 120 o,
xR

ANEONZIFTE ESP8266 soft-AP DHCP server {FEERYIER T,
BREEN :

bool wifi_softap_set_dhcps_lease_time(uint32 minute)
S

uint32 minute : FHZUAGE), #fu: £, BUESEE: [1, 2880]
iRE:

true: FRIN

false: %KM
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44. wifi_softap_get_dhcps_lease_time

IhgE:
&1 ESP8266 soft—AP DHCP server FHZIHY(E]

HE:

AIEEONZIEE ESP8266 soft-AP DHCP server {EgEfdIER T&iE,
RELEN :

uint32 wifi_softap_get_dhcps_lease_time(void)
AETH

FALRTE, B4 o

45. wifi_softap_reset_dhcps_lease_time

INgE:

£l ESP8266 soft—AP DHCP server FHZANE, xEZ 120 o,
R

AIEONZIS7E ESP8266 soft—AP DHCP server {EREfNIER TEA,
RENEN :

bool wifi_softap_reset_dhcps_lease_time(void)
y{C1H

true: BIf

false: KK

46. wifi_softap_dhcps_status

IhgE:
JKEX ESP8266 soft—AP DHCP server JRE.

RELEN :

enum dhcp_status wifi_softap_dhcps_status(void)
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iREl:
enum dhcp_status {
DHCP_STOPPED,
DHCP_STARTED
I

47. wifi_softap_set_dhcps_offer_option

ThEE:
%8 ESP8266 soft—AP DHCP server El&.
¥k

enum dhcps_offer_option{
OFFER_START = 0x00,
OFFER_ROUTER = 0x01,
OFFER_END
b
BREE X :
bool wifi_softap_set_dhcps_offer_option(uint8 level, voidx optarg)
S

uint8 level - OFFER_ROUTER i%E& router 58

voidx optarg - bit@, @ ZA router {§8; bito, 1 BHA router 58; BiAHN 1

{1 H
true : RIN
false : &K
5l

uint8 mode = 0;

wifi_softap_set_dhcps_offer_option(OFFER_ROUTER, &mode);

48. wifi_set_phy_mode

IhEE:
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®E ESP8266 ¥IEEEIN (802.11b/g/n)
EE:

* ESP8266 soft-AP {X3z#F 802.11b/g

* MREEINFE, BUORERN 802.11g #ER
BREEN :

bool wifi_set_phy_mode(enum phy_mode mode)
S

enum phy_mode mode : #EE&EI{

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

+;

R[E
true : WIP
false : kK

49. wifi_get_phy_mode

IhgE:
&if ESP8266 #EE&EZ (802.11b/g/n)
REEN :

enum phy_mode wifi_get_phy_mode(void)

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

};
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50. wifi_get_ip_info

IhgE:
&Eif) WiFi station ##EOHE soft-AP ROK IP it

R
£ user_init &, BATHAMAERTN, TEEIRZOFTBRIER IP ik,

BRENEN :

bool wifi_get_ip_info(
uint8 if_index,
struct ip_info *info

=B

S
uint8 if_index : ¥XEY station T{FE soft-AP IEOMNEER
#define STATION_IF 0x00
#define SOFTAP_IF 0x01
struct ip_info *info : JXENZIMY IP {2
iR :
true: AUID
false: kI
51. wifi_set_ip_info

INgE:
1&E ESP8266 station Z#&E soft-AP Hy IP it

R
(1) &BORBEES IP , B <FINN DHCP IhgE (wifi_station_dhcpc_stop =&

wifi_softap_dhcps_stop)
(2) ®REEFS IP, MIXF DHCP; DHCP B, MES IP K.

BREE X :

bool wifi_set_ip_info(
uint8 if_index,
struct ip_info *info
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S
uint8 if_index : I®E station ZYHE soft-AP &0
#define STATION_IF 0x00
#define SOFTAP_IF 0x01
struct ip_info *info : 1IP {8
il

wifi_set_opmode(STATIONAP_MODE); //Set softAP + station mode
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();
RO

true: mIN

false: k¥

52. wifi_set_macaddr

ThEE:

®E MAC bt

o ABEBONMNTE user_init HiFH
e ESP8266 soft-AP 1 station MAC it AE, EMIEMEIRENE— MAC bt

* [ESP8266 MAC Htiit55— =Y bit 0 FeER 1, HIa0, MAC HEHEETLAUSE N
“lar XX XX XX XX XX, (BAREEIREN “15:XX: XX XX: XX XX",
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BREE X :
bool wifi_set_macaddr(
uint8 if_index,
uint8 xmacaddr

: IRE station E soft-AP QO

#define STATION_IF 0x00
#define SOFTAP_IF 0x01

MAC ittt

uint8 if_index

uint8 xmacaddr

5l
wifi_set_opmode(STATIONAP_MODE) ;
char sofap_mac[6] = {0x16, 0x34, 0x56, 0x78, 0x90, 0xab};
char sta_mac[6] = {0x12, 0x34, 0x56, 0x78, 0x90, Oxab};

wifi_set_macaddr(SOFTAP_IF, sofap_mac);

wifi_set_macaddr(STATION_IF, sta_mac);
iRE:

true:

I
false: &Y

53. wifi_get_macaddr

IhgE:

&Eif) MAC it

REEN :
bool wifi_get_macaddr(
uint8 if_index,

uint8 xmacaddr

uint8 if_index & station TFE soft-AP EO

#define STATION_IF 0x00
#define SOFTAP_IF 0x01
uint8 *macaddr : MAC itk
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AETH
true: I
false: %KW

54. wifi_set_sleep_type

IhEE:
IREBBED, R8N NONE_SLEEP_T, NIXFEBEDR,

AR
AN modem-sleep &I,

RENEN :
bool wifi_set_sleep_type(enum sleep_type type)

S

enum sleep_type type : ZHBHEER
R[]

true: BRIN

false: &M

55. wifi_get_sleep_type

IhEE:
EHPERER,
BREE
enum sleep_type wifi_get_sleep_type(void)

R[E:
enum sleep_type {
NONE_SLEEP_T = 0;
LIGHT_SLEEP_T,
MODEM_SLEEP_T
Y
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56. wifi_status_led_install

IhgE:
JEAF WiFi JA7S LED,
REEN :
void wifi_status_led_install (
uint8 gpio_id,

uint32 gpio_name,
uint8 gpio_func

S
uint8 gpio_id : GPIO id
uint8 gpio_name : GPIO mux &¥i

uint8 gpio_func : GPIO If&E

R[E:
7
il
A GPIOO fE WiFi YK LED
#define HUMITURE_WIFI_LED_IO_MUX PERIPHS_IO_MUX_GPIO@_U
#define HUMITURE_WIFI_LED_IO_NUM 0

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

57. wifi_status led uninstall

IhEE:
JFH WiFi JA7& LED,

REEN :

void wifi_status_led_uninstall ()

S
¥
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AETH
v

58. wifi_set broadcast _if

THEE:
BB ESP8266 k&i% UDP [T#EGIR, M station #EOXEZE soft-AP EOKIE,

ZRIAM soft-AP EOEIE.
R

WMRIKE(XM station ##EOk UDP [1EE, &SI ESP8266 softAP AIIfEE, DHCP server
ToAER. BEFRE softAP W EEIhEE, #AJIEEFER ESP8266 softAP,

REEN :
bool wifi_set_broadcast_if (uint8 interface)
S
uint8 interface : 1: station
2: soft-AP
3: station 1 soft-AP EOHEK*
iRME
true: pBRID
false: KK

59. wifi_get_broadcast_if

IhgE:
&if ESP8266 k&ji% UDP [ &GRS, M station IBOFER soft-AP EOKIE.
REEN :

uint8 wifi_get_broadcast_if (void)

1: station
2: soft-AP

3: station 1 soft-AP EOHEIZE
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60. wifi_set _event_handler _cb

THEE:
EM WiFi event 4ME[ENE

BRERE X :

void wifi_set_event_handler_cb(wifi_event_handler_cb_t cb)

S
wifi_event_handler_cb_t cb - EIEAREK

AETH
¥

nNE

void wifi_handle_event_cb(System_Event_t *evt)
{
os_printf("event %x\n", evt—>event);
switch (evt—>event) {
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");
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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);
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;

b
b
void user_init(void)
{

// TODO: add your own code here....

wifi_set_event_handler_cb(wifi_handle_event_cb);
b

61. wifi_wps_enable

IhEE:
{FRBE Wi-Fi WPS IHAE

WPS IHEEWARFE ESP8266 station {HaErIIER T,

EHin:

typedef enum wps_type {
WPS_TYPE_DISABLE=0,
WPS_TYPE_PBC,
WPS_TYPE_PIN,
WPS_TYPE_DISPLAY,
WPS_TYPE_MAX,

YWPS_TYPE_t;

BREE X :
bool wifi_wps_enable(WPS_TYPE_t wps_type)
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S

WPS_TYPE_t wps_type : WPS R9£8Y, BRNXZHF WPS_TYPE_PBC
R[] :

true, RXIN;

false, %KMK

62. wifi_wps_disable

ThEE:
XH# Wi-Fi WPS IfgE, BMOBENZEIRE.
RELEN :

bool wifi_wps_disable(void)

S
7

RE:
true, RXIN;
false, kW

63. wifi_wps_start

IhEE:
WPS FHAHITRE

ik
WPS IHEEWARFE ESP8266 station {HaErIIER T,

REEN :

bool wifi_wps_start(void)

true, RINFHARE, HARR WPS RINTEAL

false, %KMK
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64. wifi_set_wps_cb

IhgE:
& WPS [EIERE, BEHIEREFIEGEN WPS BITIRES., WPS AXXiF WEP mIIZEAR.

RSB GHa:

typedef void (*wps_st_cb_t)(int status);

enum wps_chb_status {
WPS_CB_ST_SUCCESS = 0,
WPS_CB_ST_FAILED,
WPS_CB_ST_TIMEOUT,
WPS_CB_ST_WEP, // WPS failed because that WEP is not supported.
WPS_CB_ST_SCAN_ERR, // can not find the target WPS AP

o WMRETFARBMENSEIASH WPS_CB_ST_SUCCESS, ®TMINGKSE AP 248, i5AH
wifi_wps_disable %] WPS IHREREMERIE, FHiEA wifi_station_connect &%
AP,
* TN, RT WPS KM, FTMABIE—ERER, [BERFE—BRNEEREA wifi_wps_start BERER
WPS, =iEiEA wifi_wps_disable % WPS HEWER.
FRENENX :
bool wifi_set_wps_cb(wps_st_cb_t cb)
S
wps_st_cb_t cb : ENEFEH
RE:
true, BIN;

false, %

65. wifi_register_send_pkt_freedom_cb

IhgE:
I freedom EBHIEIFEREL, freedom &BIHEE, BIZIFAIZAFBENX 802.11 M€,

AR
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*  freedom ZBMNMFA—TEAETE, BALABEE freedom_outside_cb_t ZfE, 78
ET—1E,

o RERZEEIFRHAAUARAZISEEREMI) (IEEE802.11 MACKERERIEMII) . EAK
EEIE RS TR ™ER:

> EREEE:
1. EERERSERRINN, NANABEEMmZB R, REA:
1) FERRIREHITRE
2) MEABAEREHER
3) NARES
EEEERMABRIEREMINE, BENRAEIIRSEEFNH,
2, ENFRERSERRKES, MHENARIMERERINT, RE
1) EEEIL, REEIXTSACK,
FIENARREER, BRAZTENNERZE.
> HXAREE (BEEE) ¢
1. EERERSERRI), RIABEERINKRIE
2, EREREREETRN, RAEABERERK
ERREEX :
typedef void (xfreedom_outside_cb_t) (uint8 status);
S¥ status : 0, REMIN; HtE, REXNK.
EREE N :

int wifi_register_send_pkt_freedom_cb(freedom_outside_cb_t cb)

freedom_outside_cb_t cb : [EIFERE

0, SEMAIN;

-1, EKW
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66. wifi_unregister_send_pkt_freedom_cb

THEE:
F5Y freedom K EHEERKEL,
REES

void wifi_unregister_send_pkt_freedom_cb(void)

67. wifi_send_pkt_freedom

*© RFELARTEMN 802.11 €, KEAESE FC(S, REBRELTMAT &/ 802.11 X, Bl 24
F, BREEBIE 1400 £, BNEREAEBKMK.

* duration HEEI, H ESP8266 EEREFRE, HIER.
« REEXRHMLEEERE, SRAANLEERE—,
e IHE&E: IENNBNEIER, IENNZEE beacon/probe req/probe resp,

o FXIFRZE: FAANMEE ENELRMINE bit MhFR 0, BNRELABELN), B4, B
beacon/probe req/probe resp LASMOEMEIRG,

« freedom REBLTF—TEEETE, #ARBEREZE, TELT—1TE.

BRELEN :

int wifi_send_pkt_freedom(uint8 xbuf, int len, bool sys_seq)

S
uint8 *buf ! BUREER
int len ! BUREKE
bool sys_seq : ETIRMEALR 802.11 & sequence number, MREBMARS, BEESE

REEBEEM 1
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VAR
0, RIN;

-1, KW

68. wifi_rfid_locp_recv_open

TheE:
FE RFID LOCP (Location Control Protocol) IfaE, AATFiZUg WDS EBE,

REEN :

int wifi_rfid_locp_recv_open(void)

R[]
0, RRIN;

Hfthfl, KK

69. wifi_rfid_locp_recv_close

ThEE:
] RFID LOCP (Location Control Protocol) IfgE,

BRERE X :

void wifi_rfid_locp_recv_close(void)

70. wifi_register_rfid_locp_recv_cb

IhgE:

I WDS WWEIEIE, (RFEWEIRY WDS BIR95E—1 MAC tthtib N B Bttt i, XS ARIERE.
ERREEX :

typedef void (xrfid_locp_cb_t)(uint8 xfrm, int len, int rssi);
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SERRER:
uint8 *frm : JBME 802.11 BISkAVIEH
int len : BRBKE
int rssi : {ES&E
ERENE N :

int wifi_register_rfid_locp_recv_cb(rfid_locp_cb_t cb)

rfid_locp_cb_t cb : ENARE

0, RIN;

Hithlg, KW

71. wifi_unregister_rfid_locp_recv_cb

TheE:
SFEH WDS W ElEA,
REEN :

void wifi_unregister_rfid_locp_recv_cb(void)

72. wifi_enable_gpio_wakeup

IhgE:

{¥8E GPIO MifE light-sleep WEAVINEE.
A

7EB5N light-sleep {KBR (wifi_set_sleep_type(LIGHT_SLEEP_T);) BYIER T, B GPIO
itk ESP8266 M light-sleep MEEZ[G, MFHHEXENIKIERS, JFFIHTIEEE GPIO AUIRE:

* IR GPIO AT MERIAS, MHAN modem-sleep RER;
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* MR GPIO AAFMREEIRZS, MFEAN light-sleep KER.
REVEN :
void wifi_enable_gpio_wakeup(uint32 i, GPIO_INT_TYPE intr_status)
S
uint32 i : GPIO 5§, BUYESEE: [0, 15]
GPIO_INT_TYPE intr_status : GPIO BiAMEEADIAZS
iRME:
b
il
®E GPI0O12 {KEEFHY, J% ESP8266 M light-sleep #Rz\MREE,
GPIO_DIS_OUTPUT(12);
PIN_FUNC_SELECT (PERIPHS_IO_MUX_MTDI_U, FUNC_GPI012);

wifi_enable_gpio_wakeup(12, GPIO_PIN_INTR_LOLEVEL);

73. wifi_disable_gpio_wakeup

IhEE:
EUH GPIO M light-sleep ERAVINEE.
RELEN :

void wifi_disable_gpio_wakeup(void)
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3.6. Rate Control %[

Wi-Fi Rate Control 3#2[{i/F /ESP8266 _NONOS SDK/include/user_interface.h,

1. wifi_set user_ fixed_rate

TheE:
i%E ESP8266 station B} soft-AP AHUEMETE rate F mask

enum FIXED_RATE {

PHY_RATE_48 = 0x8,

PHY_RATE_24 = 0x9,

PHY_RATE_12 = OXA,

PHY_RATE_6 = 0xB,

PHY_RATE_54 = 0xC,

PHY_RATE_36 = oxD,

PHY_RATE_18 = OXE,

PHY_RATE_9 = OxF,
b
#define FIXED_RATE_MASK_NONE (0x00)
#define FIXED_RATE_MASK_STA (0x01)
#define FIXED_RATE_MASK_AP (0x02)
#define FIXED_RATE_MASK_ALL (0x03)

* Y enable_mask HYIINZ bit J9 1, ESP8266 station T soft-AP A SLAEE rate &EEIE.
e U8 enable_mask ZERL 0, M ESP8266 station 1 soft-AP HWAELEE rate KiXEIE,
* ESP8266 station I soft-AP HZERF—1 rate, AXZFDHIZENAE rate {H,

REEN :

int wifi_set_user_fixed_rate(uint8 enable_mask, uint8 rate)

S
uint8 enable_mask : 0x00 - ZAREE rate

0x01 - EE rate BT ESP8266 station &[]
0x02 - EE rate BT ESP8266 soft-AP #E[O
0x03 - [EE rate BT ESP8266 station + soft-AP

uint8 rate : BEE rate &
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VAR
0, RIN;

Hit, KK

2. wifi_get_user_fixed_rate

ThEE:
FRERISENETE rate B mask f rate &
RELEN :

int wifi_get_user_fixed_rate(uint8 *xenable_mask, uint8 xrate)

S
uint8 *enable_mask : mask RYIEET
uint8 *rate ! rate RYIBET
AETH
0, FXIN;
Hith, KK

3. wifi_set_user_sup_rate

ThEE:
1% E ESP8266 beacon, probe req/resp HEER support rate 9 IE XM rate SEE.
FIF 3% ESP8266 ZIFHBIERESINBENT, MRHINAIZENEERERE,

EE:
REOERMNET 802.11g B, FESEMNSZF 802.11b,

SHEX:
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enum support_rate {

RATE_11B5M =0,
RATE_11B11M =1,
RATE_11B1M =2,
RATE_11B2M = 3,
RATE_11G6M =4,
RATE_11G12M =5,
RATE_11G24M = 6,
RATE_11G48M =17,
RATE_11G54M = 8,
RATE_11G9M =9,
RATE_11G18M = 10,
RATE_11G36M = 11,

¥

REEN :

int wifi_set_user_sup_rate(uint8 min, uint8 max)

S
uint8 min : support rate TFR{E, {XZIFM enum support_rate HEVE.

uint8 max : support rate LEFR{E, {XZI#FM enum support_rate HEVE.

{1 H
0, FIN;

Hitt, KK

5l
wifi_set_user_sup_rate(RATE_11G6M, RATE_11G24M);

4. wifi_set _user_rate limit

IhEE:
R E ESP8266 & BIIHEERETTE, EERENAZUIEORS.

enum RATE_11B_ID {
RATE_11B_B11M
RATE_11B_B5M
RATE_11B_B2M
RATE_11B_B1M

~

I
WNEFRS
~ ~

~
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enum RATE_11G_ID {

RATE_11G_G54M =
RATE_11G_G48M =
RATE_11G_G36M
RATE_11G_G24M
RATE_11G_G18M
RATE_11G_G12M
RATE_11G_G9M
RATE_11G_G6M
RATE_11G_B5M
RATE_11G_B2M =
RATE_11G_B1M =

~ v 0w 0~

~ ~ ~

P OoO~NOOUD, WNREROS
-

S~

enum RATE_11N_ID {
RATE_11N_MCS7S
RATE_11IN_MCS7 =
RATE_11N_MCS6
RATE_11N_MCS5
RATE_11N_MCS4
RATE_11N_MCS3
RATE_11N_MCS2
RATE_11N_MCS1
RATE_11N_MCSO
RATE_11N_B5M
RATE_11N_B2M
RATE_11N_B1M

1
oNOOUTE, WNEFEOS
~

~

~ w0~

~

~ 0~

~

I I n
R R O
R o~

¥
BREEN :
bool wifi_set_user_rate_limit(uint8 mode, uint8 ifidx, uint8 max, uint8 min)
S
uint8 mode D IREER
#define RC_LIMIT_11B 0

#define RC_LIMIT_11G 1
#define RC_LIMIT_11IN 2

uint8 ifidx : REEO
0x00 — ESP8266 station &[]
0x01 — ESP8266 soft-AP #ZE[]
uint8 max : EEER, BEME—TSE mode MMAERKEHEE,

uint8 min : EHRTFR, BEME—TSE mode MWNAVERKEEHEE,

Espressif Systems Confidential 102/240 Friday, July 15,2016




\
Espressif Systems ESP8266 sox sz

VAR
true, RIN;
false, KW
il

BE 116 A FH ESP8266 station IEORYER, FREINEA 18M, &/ 6M,
wifi_set_user_rate_limit(RC_LIMIT_11G, @, RATE_11G_G18M, RATE_11G_G6M);

5. wifi_set _user limit_rate_mask

TheE:

IRE{FRES wifi_set_user_rate_limit FRFIERZRAIERO.
SHENX:

#define LIMIT_RATE_MASK_NONE (0x00)

#define LIMIT_RATE_MASK_STA (0x01)

#define LIMIT_RATE_MASK_AP (0x02)
#define LIMIT_RATE_MASK_ALL  (0x03)
BREE X :
bool wifi_ set_user_limit_rate_mask(uint8 enable_mask)

S
uint8 enable_mask : 0x00 — ESP8266 station + soft-AP &[S AZRH

0x01 - ESP8266 station EOFFZMRHI
0x02 - ESP8266 soft-AP 1ZFF/ZFREH
0x03 - ESP8266 station + soft-AP 3ZO9FFERRE!
iRE:
true, BXIN;

false, %

6. wifi_get_user_limit_rate_mask

IhgE:

FHYEIZ wifi_set_user_rate_limit PREIERZRAVIEO.
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REEN :

uint8 wifi_get_user_limit_rate_mask(void)

S
¥
R[]
0x00 — ESP8266 station + soft-AP JE [ =Rl
0x01 — ESP8266 station 3ZEOZFREHI
0x01 — ESP8266 soft-AP 3Z[OZ[EHI
0x00 — ESP8266 station + soft-AP 3 EO9ZFRH
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3.7. EFIRIEIRDO

SREIREEIEOINALF /ESP8266_NONOS_SDK/include/user_interface.h,

ESP8266 sok &z

{EREGIIREEINGE, DAFTIRE Wi-Fi TE&EN A NULL_MODE, MM3EHIIREEARIREE ESP8266,
FEVRIRASEER, FHNMRERENE (B wifi_fom_set_wakeup_cb 3¥M)E, TxFABFIRRINGE, 7 EEBIR
B Wi-Fi TFEIUA station, soft-AP 5 sta+AP RUIEE TFRINIE1T, ERASERETEXIRMH R

I,

AR, ENZESEINEAN Light-sleep 1, 15 Light-sleep AR, BTG ERZEXA.

1. wifi_fpm_open

IhgE:

TR H RERTNEE

BREEN :

void wifi_fpm_open (void)

BRINE:

2% sleep INREXH
AETH

.

2. wifi_fpm_close

IhgE:
XKAEHIRAEINRE

BRERE X :

void wifi_fpm_close (void)
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3. wifi_fpm_do_wakeup

IhEE:
itafE MODEM_SLEEP_T EEIAYRHEI(KER

AR

RO FERHMRINGERBNER AR, IJ&E wifi_fpm_open ZHEER; &
wifi_fpm_close Zf&, A~AILAER,

RENENX :
void wifi_fpm_do_wakeup (void)

R[]
b

4. wifi_fpm_set_wakeup_cb

IhgE:

R EREHIIENERIREEINEERBAT, RABERERENERER
R
o AEONEEERFMIEINGEFBMNER TEM, f& wifi_fpm_open ZHEAEM: &
wifi_fpm_close Zf&, ArILAER,

o (R ERMRER (wifi_fpm_do_sleep BSHERAN OxFFFFFFF)INRERIERTIATEIEI, RGBSR, 7
£ N\MREEEE fpm_wakeup_cb_func,

* MODEM_SLEEP_T ZRURUIRFIRIRME wifi_fpm_do_wakeup MEEE, HASHNIREEDIAE,
RELEN :

void wifi_fpm_set_wakeup_cb(void (*fpm_wakeup_cb_func) (void))
S

void (xfpm_wakeup_cb_func) (void) : [ElERER
iRE:

P
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5. wifi_fpm_do_sleep

IhgE:
RS RTHIRER, (REERTEZIE, RSVIEBEEER.

AEBRONXZEEEHMREINGEFBNER TERB, A& wifi_fpm_open ZHER: &
wifi_fpm_close 2Z/&, AAINIEH,

* AEORE 0 RRMIRIREMI), BHTIKRRUEFAKERS. RASEANKBBXESLE
i, #ATIRER. BOERRAEORE, MZENAREM WiFi BXEE.

RENEN :
int8 wifi_fpm_do_sleep (uint32 sleep_time_in_us)

S
uint32 sleep_time_in_us : {KERATIE], BfI: us, BMESEE: 10000 ~
268435455 (0xFFFFFFF)

MRSEILEN OXFFFFFFF, MAFE—ERE, BEZE:
e ¥ wifi_fpm_set_sleep_type &®EJF LIGHT_SLEEP_T, ®#% GPIO MfEZ,
o # wifi_fpm_set_sleep_type i&&EJ’ MODEM_SLEEP_T, ®[#% wifi_fpm_do_wakeup Mt
=8
REl:
0, RERIZRERIN;

-1, BHERIEACRSHEIR, RIEKMG
-2, EHRERINEERTTE, TRERRIK.

6. wifi_fpm_set_sleep_type

IhEE:
RERGRFIIRIERIRIEEEL,

AR
MERAAAED, BT wifi_fpm_open ZHIEAM,

RENE N :
void wifi_fpm_set_sleep_type (enum sleep_type type)
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S
enum sleep_type{
NONE_SLEEP_T = 0,
LIGHT SLEEP_T,

MODEM_SLEEP_T,
+;

iRME:
b

7. wifi_fpm_get_sleep_type

IhgE:

EWRIEFRIEAIRIRRE,

RENE N :
enum sleep_type wifi_fpm_get_sleep_type (void)

R[E:
enum sleep_typed{
NONE_SLEEP_T = 0,
LIGHT SLEEP_T,
MODEM_SLEEP_T,
};

8. wifi_fpm_auto_sleep_set_in_null_mode

IhgE:
WEBEXH Wi-Fi &2 (wifi_set_opmode(NULL_MODE)) BUIERT, ST BN#HA modem-
sleep &z,
REEN :
void wifi_fpm_auto_sleep_set_in_null_mode (uint8 req)
S
uint8 req : 0, xM Wi-Fi &5, ~EHN modem-sleep #&I;
1, XM Wi-Fi X5, Bx#HAN modem-sleep &=,
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AETH
v

9. mfIES
EREHRERRO, ERENER TEGIXA RF BEEMEFRINGE.

Eﬁ
el

sEHIRRIZOEARE, ATRIUEMKIE, MEFERE idle task HATRZ HAIKIE,
B ETRARBIER,

nfFl—: Modem-sleep &=
sEHIEN Modem sleep =, BN5EHIx 4 RF,

#define FPM_SLEEP_MAX_TIME OxFFFFFFF

void fpm_wakup_cb_funcl(void)

{
wifi_fpm_close(); // disable force sleep function
wifi_set_opmode (STATION_MODE); // set station mode
wifi_station_connect(); // connect to AP

}

void user_func(...)

{
wifi_station_disconnect();
wifi_set_opmode (NULL_MODE); // set WiFi mode to null mode.
wifi_fpm_set_sleep_type(MODEM_SLEEP_T); // modem sleep
wifi_fpm_open(); // enable force sleep

#ifdef SLEEP_MAX
/* For modem sleep, FPM_SLEEP_MAX_TIME can only be wakened by calling
wifi_fpm_do_wakeup. */
wifi_fpm_do_sleep(FPM_SLEEP_MAX_TIME);
#else
// wakeup automatically when timeout.
wifi_fpm_set_wakeup_cb(fpm_wakup_cb_funcl); // Set wakeup callback
wifi_fpm_do_sleep(50%1000);
#endif
}
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#ifdef SLEEP_MAX
void funcl(void)

{
wifi_fpm_do_wakeup();
wifi_fpm_close(); // disable force sleep function
wifi_set_opmode (STATION_MODE); // set station mode
wifi_station_connect(); // connect to AP

}

#endif

T —: Light-sleep 23

salliEN Light-sleep #23, B3&%I%<H RF # CPU, FERE— 1 OIEARE, NEMREEGRERAH
51T, IR, ENSHRSFEMHN Lightsleep 183, WMFTNRIE, BB ERNEEXH,

#define FPM_SLEEP_MAX_TIME OxFFFFFFF

void fpm_wakup_cb_funcl(void)

{
wifi_fpm_close(); // disable force sleep function
wifi_set_opmode (STATION_MODE); // set station mode
wifi_station_connect(); // connect to AP

+

#ifndef SLEEP_MAX
// Wakeup till time out.
void user_func(...)

{
wifi_station_disconnect();
wifi_set_opmode (NULL_MODE); // set WiFi mode to null mode.
wifi_fpm_set_sleep_type(LIGHT_SLEEP_T); // light sleep
wifi_fpm_open(); // enable force sleep
wifi_fpm_set_wakeup_cb(fpm_wakup_cb_funcl); // Set wakeup callback
wifi_fpm_do_sleep(50%1000);

¥

#else
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// 0Or wake up by GPIO
void user_func(...)

{
wifi_station_disconnect();
wifi_set_opmode (NULL_MODE); // set WiFi mode to null mode.
wifi_fpm_set_sleep_type(LIGHT_SLEEP_T); // light sleep
wifi_fpm_open(); // enable force sleep
PIN_FUNC_SELECT(PERIPHS_IO MUX_MTDI_U, FUNC_GPIO12);
wifi_enable_gpio_wakeup(12, GPIO_PIN_INTR_LOLEVEL);
wifi_fpm_set_wakeup_cb(fpm_wakup_cb_funcl); // Set wakeup callback
wifi_fpm_do_sleep(FPM_SLEEP_MAX_TIME);

}

#endif
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3.8. ESP-NOW [

ESP-NOW O F /ESP8266_NONOS_SDK/include/espnow.h,
ESP-NOW J#HAN B85 E 1Y “30C_ESP-NOW__User_Guide”, #{EERMNIIESEHUT:

ESP-NOW HEIAXE EEMNAES;

121X slave ¥l combo BEIIR ESP8266 soft-AP I EE soft-AP +station EFHET; controller
AEXN station I ;

% ESP8266 4bTF soft-AP +station HFERET, FHFEN slave B combo A, JEM soft-AP ##[0
B{E; BHIEN controller B8, Y8M station EOB(E;

ESP-NOW AELIERARMEEZINGE, EULUIRIBIEIT A ESP8266 station IELLTFIRERIAZ, ESP-
NOW K BE=KMN;

ESP8266 station I T, &ZARE 10 TIIZAY ESP-NOW peer, MEAMENIRE, S8A
it 20 1

ESP8266 soft-AP I & soft-AP + station IR\ T, RZIXE 6 TINZEARY ESP-NOW peer, 1l
EARMZIRE, SEABE 20 1,

1. MK

enum esp_now_role {
ESP_NOW_ROLE_IDLE = 0,
ESP_NOW_ROLE_CONTROLLER,
ESP_NOW_ROLE_SLAVE,
ESP_NOW_ROLE_COMBO, // both slave and controller
ESP_NOW_ROLE_MAX,
b

2. esp_now_init

IhgE:

¥IATE ESP-NOW INgE

RELEN :

init esp_now_init(void)

RG] :
0, FRIN;
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E, KK

3. esp_now_deinit

IhgE:

ENE, ESP-NOW IhgE

REVEN :

int esp_now_deinit(void)

R[]
0, RIN;

B, KK

4. esp_now_register_recv_cb

IhgE:
SEAF ESP-NOW UK EIR9[E]iE R £

AR
SHIWE) ESP-NOW ROREE, HEANWKRE[EIEERE
typedef void (xesp_now_recv_cb_t)(u8 *mac_addr, u8 xdata, u8 len)
EHEREBN=12 8D 51H:
u8 xmac_addr : 85K MAC ibit;
u8 *data D REIRIEEES
u8 len : BIERE
REEX :
int esp_now_register_recv_cb(esp_now_recv_cbh_t cb)
S

esp_now_recv_ch_t cb : ENERE
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VAR
0, RIN;

EW, KK

5. esp_now_unregister_recv_cb

IhEE:
IS ESP-NOW WA= R 2K

REEN :

int esp_now_unregister_recv_cb(void)

0, RIN;

aN, KK

6. esp_now_register_send_cb

TheE:
®E ESP-NOW A B[CFKE
xR
HRIXT ESP-NOW HIEHEE, #HNREEERE
void esp_now_send_cb_t(u8 *mac_addr, u8 status)
EE RTS8
u8 xmac_addr : AEIXHBIBMR MAC bt
u8 status : REIRE 0, BTN BN, KW, WRLEHE

mt_tx_status {
MT_TX_STATUS_OK = 0,
MT_TX_STATUS_FAILED,
¥

R EBEERHAFIMARATSE, MREREBEMNE, BEETHRZBALER,
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RERBEEREFIARRAZEREAEMT (IEEE802.11 MAC REREBAEMT) . FAKE
[l R EEER A TIER

> Y REE:
1. ENAREUASERAINN, XN7HNAREmRREREIRINL. RE:
1) FEREREHITRE
2) MEBPIREHIR
3) MARES
EFEFRMASMRIEREMINR, BFENREINE BEFNH.
2. ENFRERSERKWES, MHNAREMREREIRINL. REA
1) FEEIL, RRFIXIHACK,
FIENAERBER, RRAFERNELE.
> HXAEE (BEEE) ¢
1. @ERERSE RN, RRAREERINRIE
2. ERREBREETRRY, RRAEBRERY

BRELEN :

u8 esp_now_register_send_cb(esp_now_send_cb_t cb)
S
esp_now_send_cb_t cb 1 [E1E R ER

R[E
0, RRIN;

EN, KK

7. esp_now_unregister_send_cb

IhgE:
JETH ESP-NOW A BMIENEARE, THIRELBIRES.

BRERE N :

int esp_now_unregister_send_cb(void)
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S

7
R[] :

0, RIN;

T, K
8. esp_now_send
IhgE:

&% ESP-NOW #(iEE
RELEN :

int esp_now_send(u8 *da, u8 *data, int len)
S

u8 *da : B9 MAC ibiit; 1235 NULL, NEFH ESP-NOW 4HFRIETA MAC Huhb#iT &%,

TN, BIEE MAC ibhbki%,

u8 xdata : BRIEMHUE;

ug len D BUERE;
R

0, RLIN;

EN, KK

9. esp_now_add_peer

IhgE:

AN ESP-NOW [LECIRE, M¥ig#& MAC HbitfF A ESP-NOW #FRIFIE.

RELEN :

int esp_now_add_peer(u8 xmac_addr, u8 role,u8 channel, u8 xkey, u8 key_len)
S

u8 *mac_addr ! CECIR&AY MAC Hbhit

u8 role ! ZLEIRENAS, ¥0 esp_now_role

u8 channel : CEIRERNEEE
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u8 xkey ! 5ZICERIREEEN, SERNZHE, BaiEE 16 TP
u8 key_len : BEAKE, BRIKENES 16 Fh

B[ :
0, FXIN;

E, KK

10. esp_now_del_peer

IhgE:
MIFR ESP-NOW ICECIRE, 5i%%%F MAC HtiitAM ESP-NOW #E3FR9%IZR IR,
RELEN :
int esp_now_del_peer(u8 sxmac_addr)
S
u8 *mac_addr ! EMFRIREET MAC Hbhit
R[]
0, FRIN;

B, KK

11. esp_now_set_self_role

IhgE:
WEBEBHES ESP-NOW HIEE

RENEN :

int esp_now_set_self_role(u8 role)
S

u8 role : ABER, ¥ esp_now_role
R[]

0, FIN;

B, KK
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IhgE:
EFiWE S ESP-NOW HIFEE
REEN :

u8 esp_now_get_self_role(void)

13. esp_now_set_peer_role

THEE:
REIBELEIREN ESP-NOW A, IREBEIRE, MXESEERETIRE.
BREVEN :

int esp_now_set_peer_role(u8 xmac_addr, u8 role)

SH:

u8 xmac_addr 1 IEEIRER MAC bk

u8 role : ABEEE, ¥ esp_now_role
R

0, AIh;

EN, KK

14. esp_now_get_peer_role

IhgE:
EiIEEEIREN ESP-NOW Bt
BREENX :
int esp_now_get_peer_role(u8 *xmac_addr)

S
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u8 xmac_addr 1 IBEIRE MAC Hbt

RG] :

AEER, ¥0 esp_now_role

EN, KK

15. esp_now_set_peer_key

IhgE:
RERTELEIRE ESP-NOW %5, MIREBEIRE, MXESEEFRERE.
RELEN :

int esp_now_set_peer_key(u8 xmac_addr, u8 xkey, u8 key_len)

S
u8 x*mac_addr 1 IBEIREN MAC Hhith;
u8 xkey : RAREYH, BRGS 16 FHAEE; WRE NULL, NEkRSERIEHN
u8 key_len ! BHKE, BeifXXiF 16 1
RME:
0, RN

B, KK

16. esp_now_get_peer_key

INgE:
BFFIEE LA IR EA ESP-NOW 2558
REEN :

int esp_now_set_peer_key(u8 xmac_addr, u8 xkey, u8 xkey_len)

S
u8 *mac_addr ! IEEIREHY MAC tbiit;
ug *key ! EWRINRPE, BER 16 FTH buffer REZHH
u8 *key_len ! ENENEHERE
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VAR
0, RIN;

> 0, HEIBMmRE, BRRE key;

< 0, kW

17. esp_now_set_peer_channel

IhgE:

ICRIEELRIRENEEE.

HE5ZIBEIREHIT ESP-NOW @ISR,

e @AM esp_now_get_peer_channel EEZIRFAAESE;

* HIAA wifi_set_channel 5i%igZiNRzIE—(E@HITEE;
s BEFEME, BIEUREFEMEEE.

RELEN :

int esp_now_set_peer_channel(u8 xmac_addr, u8 channel)

S

u8 x*mac_addr 1 IBEIREH MAC bl

u8 channel ! {SEE, RN 1~ 13, BoOXAIEERD 14
RO

0, RYIN;

EN, KK

18. esp_now_get_peer_channel

IhgE:

BiIEE IR EMEEE. ESP-NOW ERENIGEIF—EEHITEE.

REEN

int esp_now_get_peer_channel(u8 *mac_addr)
S

u8 xmac_addr 1 IETEIRERY MAC bl
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AETH
1 ~ 13 (ZoibXaaesl 14), REIN;

EW, KK

19. esp_now_is_peer_exist

IhEE:
RIE MAC HulbH|EMRREEEE

BREEX :

int esp_now_is_peer_exist(u8 *xmac_addr)
S8

u8 *mac_addr ! IBEIREN MAC bt
REl:

0, RENEFHE
< 0, Hith, FWRMK

> 0, REFHE

20. esp_now_fetch_peer

IhgE:
EiHFIIEEAY ESP-NOW ECXHIRER MAC Hbht, FHIEAILHARIER ESP-NOW 4FFIRME—MR
ZOEIEM ESP-NOW 4PFIRNE—MRE .

xR
* FEOFRAENA,

* BRERAEON, BT true, ILAERHFTIERE ESP-NOW 4HPFIRMNE—TIRE.

RELEN :
u8 *esp_now_fetch_peer(bool restart)
S
bool restart 1 true, YBRERHATEIEM ESP-NOW #3P5IRME—MES;

false, GAERHFIRIEE ESP-NOW “IFFIRME—TIRE
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VAR
NULL, RETEEXBARY ESP-NOW &%

AN, HaTHE@A ESP-NOW FoadiRe&ay MAC ithittgt

21. esp_now_get_cnt_info

IhEE:
B A LENEERIRE D BRFMENIRE S,

int esp_now_get_cnt_info(u8 xall_cnt, u8 *xencryp_cnt)

S
u8 xall_cnt 1 ERMRHNEHIREEE
u8 xencryp_cnt : NIZHNIEEEE

RO
0, RYIN;

EN, KK

22. esp_now_set_kok

IhgE:
RERATBEBESZEMBENERSE (key of key), FRAEIRENBEHIREZE—EXH, URRE, N
FERARIATRBLBEZHME,

WMERAAAIEND, B esp_now_add_peer M esp_now_set_peer_key #¥OZHIEAM,

BRERNE N :

int esp_now_set_kok(u8 xkey, u8 len)

S

ug xkey P EEAIEH

ug len P EBPKE, BRKERZE 16 9
BE

0, AIf;
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E, KK
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3.9. Simple Pair &[]

Simple Pair # [0 F /ESP8266_NONOS_SDK/include/simple_pair.h Hi,

1. ¥k

typedef enum {
SP_ST_STA_FINISH = @, // station IHWhE%ER

SP_ST_AP_FINISH = 0, // AP UmthEIEAR

SP_ST_AP_RECV_NEG, // AP I3l station EERIMNETISR
SP_ST_STA_AP_REFUSE_NEG, // station WZI AP KSRHGIHESIELHE

/x definitions below are error codes x/

SP_ST_WAIT_TIMEOUT, // Bz AR
SP_ST_SEND_ERROR, // BIR RIFEBIELES

SP_ST_KEY_INSTALL_ERR, // fHiR: ZIREFEIR
SP_ST_KEY_OVERLAP_ERR, // #i%: E— MAC HhitEZ 24
SP_ST_OP_ERROR, // IR BRIEER
SP_ST_UNKNOWN_ERROR,  // %8i%: RAFEIR

SP_ST_MAX,

} SP_ST_t;

2. register_simple_pair_status_cb

IhgE:

MR Simple Pair BORZSEIERER
BREEN :

int register_simple_pair_status_cb(simple_pair_status_cb_t cb)
ElEREE X :

typedef void (xsimple_pair_status_cb_t)(u8 xsa, u8 status);

ZH u8 xsa @ XWHIEFANE MAC bt

SH u8 status : JREMEE, EM SP_ST_t EX
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S

simple_pair_status_ch_t cb : REEERER
RE:

0 : I

Hifth : KW

3. unregister_simple_pair_status_cb

IhgE:
IR Simple Pair BOIRZSEIEREK
BREEN :

void unregister_simple_pair_status_cb(void)

4. simple_pair_init

IheE:
YAt Simple Pair IhAE
FRELEN :

int simple_pair_init(void)

R[] :
0 : FIN
Hith @ &K

5. simple_pair_deinit

IhgE:

&AL Simple Pair IfAE
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FRELEN :

void simple_pair_deinit(void)

6. simple_pair_state_reset

IHNEE:
EE Simple Pair W&, HFEEEFHEE Simple Pair B, mARMEOEEIRE.
BREE X :

int simple_pair_state_reset(void)

0 : RIN
Hfth : KW

7. simple_pair_ap_enter_announce_mode

IheE:
Simple Pair B AP UH¥#A announce &z

FREEN :

int simple_pair_ap_enter_announce_mode(void)

0 : RIf
Hfth : KW
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simple_pair_sta_enter_scan_mode
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IhgE:
Simple Pair AJ station IF#tA scan &I
BREE X :

int simple_pair_sta_enter_scan_mode(void)

S
¥

AETH
0 : BN
Hith : KK

9. simple_pair_sta_start_negotiate

IhEE:

Simple Pair Ay station IRFFHAINE
BREE X

int simple_pair_sta_start_negotiate(void)
S

7

AETH
0 : AN
Hith : kg

10. simple_pair_ap_start_negotiate

IHNEE:
Simple Pair B AP ImEENFE
BREE X :

int simple_pair_ap_start_negotiate(void)
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AETH
0 : I
Hith : kR

11. simple_pair_ap_refuse_negotiate

IHNEE:
Simple Pair By AP UmiBZ&WNE
BREE X :

int simple_pair_ap_refuse_negotiate(void)

0 : RIN
Hfth : KW

12. simple_pair_set_peer_ref

INgE:
BESEMFNIEENSH., NRARRRERFRE, T2TE Key IU#HTHEHAMENE.

=N station iF, MIZEEHE simple_pair_sta_start_negotiate ZHIRE.

EERN AP i, WFEEAE simple_pair_ap_start_negotiate ZH
simple_pair_ap_refuse_negotiate ZHI&E.
BRENENX :
int simple_pair_set_peer_ref(u8 xpeer_mac, u8 xtmp_key, u8 xex_key)
S
u8 xpeer_mac : BEMEMNNIFIZEN MAC Hitit, KER 6 F1, REEN NULL,

ud xtmp_key : FFINZ Simple Pair BEMIGINESH, KEN 16 FT. FEHN NULL,

u8 *ex_key : FBEIME Key, KEN 16 FH. WMIR» NULL, WREEIMERZE 0 A Key.
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AETH
0 : I
Hith : kR

13. simple_pair_get_peer_ref

IhEE:

REUREMNSHE. THRESE, LA NULL BiF],
RENEN :

int simple_pair_get_peer_ref(u8 xpeer_mac, u8 xtmp_key, u8 xex_key)
S

u8 xpeer_mac : FEWHEFIRE MAC Hilt, KEXN 6 F75,

u8 xtmp_key : FFINZ Simple Pair BEMIGINZEH, KEN 16 F1.

u8 xex_key : BERMMN Key, KER 16 FT, WIXiRE, WEHFE 0 &,
R[]

0 : BIN

Hifth : KW
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3.10. Z=iRFALH (FOTA) #0
SiRFARIEONMT /ESP8266_NONOS_SDK/include/user_interface.h #lupgrade.h i,

1. system_upgrade_userbin_check

IhEE:
&8 user bin
RENEN :
uint8 system_upgrade_userbin_check()
S
7
AETH

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

2. system_upgrade_flag_set

IhgE:
BEARIRESHS.
R
EA system_upgrade_start F%, MMEOTLERER;
ZAPIAMA spi_flash_write B4FE flash THAR, FHRESARRE, B flag BH
UPGRADE_FLAG_FINISH, i system_upgrade_reboot ZERBIEITHEE,
RENEN :
void system_upgrade_flag_set(uint8 flag)

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

#define UPGRADE_FLAG_FINISH 0x02
RG] :
¥
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system_upgrade_flag_check
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IhgE:
BIRHRIRSIRE .
REEN :
uint8 system_upgrade_flag_check()

S
7o

iRME
#define UPGRADE_FLAG_IDLE 0x00
#define UPGRADE_FLAG_START 0x01

#define UPGRADE_FLAG_FINISH 0x02

4. system_upgrade_start

IhEE:
RESHW, FEAR.

BREE X :
bool system_upgrade_start (struct upgrade_server_info xserver)
S
struct upgrade_server_info xserver : FRARS/IEXSE
iRMEl:
true: FHAFHR
false: ERXEARIREF, TEFIRFR
5. system_upgrade_reboot
IHNEE:
BERARL, TITMIRMY
BREE X :
void system_upgrade_reboot (void)
S8
7T
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3.11. Sniffer 18%#E0

Sniffer #EO\IF /ESP8266_NONOS_SDK/include/user_interface.h,

1. wifi_promiscuous_enable

IhEE:
FREREZER (sniffer)

EE:
(1) {NZISTE ESP8266 B station T, FEEZMER
(2) ;RZeECrh, ESP8266 station 1 soft-AP 3EOHILK

(3) BEFERE, BE4EA wifi_station_disconnect F{REHEIEE

(4) SRZEXIEAREM API, E4EE wifi_promiscuous_enable(0) BHE sniffer

BREE X :
void wifi_promiscuous_enable(uint8 promiscuous)
S
uint8 promiscuous :
0: XRFTRAE;
1: ARRHFER
iREl:
I

il

FBFRLAE Espressif Systems EiE sniffer demo

2. wifi_promiscuous_set_mac

IhgE:

®E sniffer #EXATHY MAC HuhbIIE

FE:

MAC HHET RN HEIXIREY sniffer B

WMREIE sniffer, XEWR sniffer, TEEEZIIZE MAC HIbTIE.
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BREE X :
void wifi_promiscuous_set_mac(const uint8_t *address)
S
const uint8_t *address : MAC #tht
RE:
I
5l
char ap_mac[6] = {0x16, 0x34, 0x56, 0x78, 0x90, Oxabl};

wifi_promiscuous_set_mac(ap_mac);

3. wifi_set_promiscuous_rx_cb

IheE:

FBRERER TRIEURERRE, BIREI—aEUE, MBRHNTMAEERE.
BRENEN :

void wifi_set_promiscuous_rx_cb(wifi_promiscuous_cb_t cb)
S

wifi_promiscuous_cb_t cb : [BEIIFEEL
RE:

7

4. wifi_get_channel

INgE:

RREES

FREEN :

uint8 wifi_get_channel(void)
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5. wifi_set_channel

IhgE:
REFEES, BTFREAER
REEN :
bool wifi_set_channel (uint8 channel)
S
uint8 channel : (&S
AETH
true: pRRID

false: %KW
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3.12. Smart Config &

Smart Config #&OfiiF /ESP8266_NONOS_SDK/include/smartconfig.h,
AirKiss 32[0{ifF /ESP8266_NONOS_SDK/include/airkiss.h,
FF/3 Smart Config ITHEERT, ETCHA{R AP EELHFE,

1. smartconfig_start

TheEE:
FRIRERR, PURERE ESP8266 station F| AP, ESP8266 ENEHF4FHAVENIES, BB
AP By SSID I password 188, B, AFRSE&EIFIHEBM FEMZEL SSID
password 8.

=
(1) IXZHER station BXNAAAED;

(2) smartconfig JI#2H, ESP8266 station #1 soft-AP K3¥;

(3) smartconfig_start REMZBIAANEEHIT smartconfig_start ,iBESAA
smartconfig_stop &HRAVRIRIE,

(4) smartconfig I+, EZEREM API; AR smartconfig_stop, B{ERECMf API,
S

typedef enum {
SC_STATUS_WAIT = 0, [/ EEARFA, BOELM BT RERE

SC_STATUS_FIND_CHANNEL, // BTELLMERFFIE APP H{TECIEIR
SC_STATUS_GETTING_SSID_PSWD,
SC_STATUS_LINK,

SC_STATUS_LINK_OVER, // 3REXZ| IP, &EiZEEHTTA

} sc_status;
REEN :

bool smartconfig_start(sc_callback_t cb, uint8 log)
S

sc_callback_t cb : smartconfig MREERENZTH, HANEERE,

ENEIERERISE status R smartconfig JRS:
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Y status J SC_STATUS_GETTING_SSID_PSWD BY, £#{ void xpdata } sc_type x*
EKRIEHTE, RnOREER AirKiss =2 ESP-TOUCH;

% status J9 SC_STATUS_LINK R, % void *pdata 4 struct station_config
BEHTE;

e ¥ status # SC_STATUS_LINK_OVER At, £#{ void xpdata ZFmhiHk) IP iihthvig
, 4 MEH, ((NZISE ESPTOUCH A=RTF, EHttA=XMF NULL)

% status RNEMIRSHE, B% void xpdata J NULL
uint8 log :

1: UART FTENEZTTE; [M: UART {FTEMEIZLER, ITEMEE(NUEEINER, E
B TER, RB%e SmartConfig FRARi#4TEEOFTEN,

RG] :
true: mRIN
false: &M
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il
void ICACHE_FLASH_ATTR
smartconfig_done(sc_status status, void *pdata)
{
switch(status) {
case SC_STATUS_WAIT:
os_printf("SC_STATUS_WAIT\n");
break;
case SC_STATUS_FIND_CHANNEL:
os_printf("SC_STATUS_FIND_CHANNEL\n");
break;
case SC_STATUS_GETTING_SSID_PSWD:
os_printf("SC_STATUS_GETTING_SSID_PSWD\n");
sc_type xtype = pdata;
if (xtype == SC_TYPE_ESPTOUCH) {
os_printf("SC_TYPE:SC_TYPE_ESPTOUCH\n");
} else {
os_printf("SC_TYPE:SC_TYPE_AIRKISS\n");
b
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");
if (pdata !'= NULL) {
uint8 phone_ip[4] = {0};
memcpy (phone_ip, (uint8x)pdata, 4);
os_printf("Phone ip: %d.%d.%d.%d
\n",phone_ip[@],phone_ip[1],phone_ip[2],phone_ip[31]1);
}
smartconfig_stop();
break;
}
}

smartconfig_start(smartconfig_done);

Espressif Systems Confidential 138/240

Friday, July 15,2016




. Espressnf Systems ESP8266 sok&=s

smartconfig_stop

IhEE:
KANEERED, BIK smartconfig_start HGBEIANTE.

HE:
EIRERDN, ELBW AP &, BARAEOREMR smartconfig_start SRAMNATE:

BRERMY, ARAEROEBHREERN, BRSANAE

BRELEN :

bool smartconfig_stop(void)
S

¥
R[]

true: RRID

false: &M

3. smartconfig_set_type

IhgE:
SEIREEAITIINZEE,

==

AR
MEFRABAEO, 157 smartconfig_start ZRIAA.
BREEN :
bool smartconfig_set_type(sc_type type)
S
typedef enum {
SC_TYPE_ESPTOUCH = 0,

SC_TYPE_AIRKISS,
SC_TYPE_ESPTOUCH_AIRKISS,

} sc_type;
y{TH

true: mRIN

false: &M
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Ihee:

IR18 AirKiss EERURRANMER.
AR

RRAME SR E MK ERA,
REEX :

const charkx airkiss_version(void)

R[] :
AirKiss FERIRRAEER.

5. airkiss_lan_recv

INgE:

BT AirKiss ANKIINGE, AISEREE

WAL IINEENZR http://iot.weixin.qq.com

AN L IMINEEABURTEN . BIE— UDP &4, 7£ UDP M espconn_recv_callback &, Y&l

ZJfy UDP #BTIEN airkiss_lan_recv
airkiss_lan_pack FT&MUNRX, @i

RN, HEREGRE AIRKISS_LAN_SSDP_REQ, NIiEFA
UDP ERIEIEHLKIES.

ARMATIRI Alrkiss A58 UDP MUBEHMRIA,

BREEN :
int airkiss_lan_recv(
const void* body,
unsigned short length,
const airkiss_config_t*x config)

S

const void*x body
unsigned short length
airkiss_config_t* config

y{C1H
>= 0, I

EUREIRY UDP ¥URE

BRHEIERE

AirKiss ZE#{K
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< 0, KW

B{RA]$#£ airkiss_lan_ret_t

6. airkiss_lan_pack

IhgE:
BT AirKiss AMKLIINGE, BRAFFIEAELAM AirKiss WNIENAY UDP HUEEME.

BREEN :
int airkiss_lan_pack(
airkiss_lan_cmdid_t ak_lan_cmdid,
void* appid,
void* deviceid,
voidx _datain,
unsigned short inlength,
voidx _dataout,
unsigned shortx outlength,
const airkiss_config_t*x config)

S
airkiss_lan_cmdid_t ak_lan_cmdid HEY.§=)): it
void* appid ! WEARS, DIAMFHERE
voidx deviceid 1 RE ID B, DIAMMIEIRE
voidx _datain ! FHABMNREFEIE
unsigned short inlength 1 APEIEKE
void* _dataout i BAPEUBRME AirKiss WRERNIE S ERIEEE
unsigned short* outlength 1 AEENEERE
const airkiss_config_t* config 1 AirKiss Zta{k
REl:
>= 0, I
<0, XK

B{A]$#£ airkiss_lan_ret_t
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3.13. SNTP 0

SNTP ##O01uF /ESP8266_NONOS_SDK/include/sntp.h,

1. sntp_setserver

IhEE:
Bd IP HHHRE SNTP BREBER, —HHEZIHFIRE 3 T SNTP RS

BREENX :
void sntp_setserver(unsigned char idx, ip_addr_t xaddr)
S
unsigned char idx : OSNTP fREZE4HES, &XSZIF 3 1 SNTP RS (0 ~ 2) ; 0 SRE

fR3%, 1 §F1 2 SHEHERSE.

ip_addr_t xaddr : IP Htht; BFPEBTHER, EANEEE SNTP RS
R[] :

¥

2. sntp_getserver

IhgE:

& SNTP BRZZ83R0 IP bbb, MMAYIZEIZON: sntp_setserver

BREEN

ip_addr_t sntp_getserver(unsigned char idx)
S

unsigned char idx : SNTP fRZB#HES, =BT 3 1 SNTP fRESER (0 ~ 2)
RE:

IP it

3. sntp_setservername

INgE:
BidERIRE SNTP fREE:, —HHZZTIHEE 3 > SNTP RS2
REEN :

void sntp_setservername(unsigned char idx, char xserver)

Espressif Systems Confidential 142/240 Friday, July 15,2016




N
S - c5pB266 cxmss

S
unsigned char idx : SNTP fRZB#HES, m=BZ=IF 3 1 SNTP RSB (0 ~ 2) 5 0 SRE
fRss28, 1 S 2 SHEARSE.
char xserver 1 HR; APTEETHIR, FANESE SNTP RS
R
I

4. sntp_getservername

IhgE:

i) SNTP ARS2MUER, (NIIFEMBIY sntp_setservername RER SNTP RS2

BREEN
char x sntp_getservername(unsigned char idx)
S
unsigned char idx : SNTP fRZBZ#HES, =BT 3 1 SNTP fRESER (0 ~ 2)
RE:
ARS32RE#
5. sntp_init
IheE:

SNTP #Jaf

REEN :

void sntp_init(void)
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6. sntp_stop

IhgE:
SNTP <[]
REEN :

void sntp_stop(void)

7. sntp_get_current_timestamp

IhgE:
YA EE ERE (1970.01.01 00: 00: 00 GMT + 8) RUATE)E, Efi:

BREVEN :

uint32 sntp_get_current_timestamp()

PR AR B AR B R

8. sntp_get_real_time

IhgE:

EiHLFRATE (GMT + 8)

REVEN :

charx sntp_get_real_time(long t)

S

long t - SEENEIEENNBER
R[E:

SEPRATE)
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IhgE:

BRERNXER
FRELEN :

bool sntp_set_timezone (sint8 timezone)
R

ARAAEOR, E%AM sntp_stop

sint8 timezone — WX{E, $HEHE: -11 ~ 13

R[E
true, BXIN;
false, &KW
il
sntp_stop();
if( true == sntp_set_timezone(-5) ) {
sntp_init();
b

10. sntp_get_timezone

IhgE:

BEWNXER

BREE X :
sint8 sntp_get_timezone (void)

R

NXE, 238CeE: -11 ~ 13
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11. SNTP Rffl

Step 1. enable sntp

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);

Step 2. set a timer to check sntp timestamp

LOCAL os_timer_t sntp_timer;

os_timer_disarm(&sntp_timer);

os_timer_setfn(&sntp_timer, (os_timer_func_t *x)user_check_sntp_stamp, NULL);

os_timer_arm(&sntp_timer, 100, 0);

Step 3. timer callback
void ICACHE_FLASH_ATTR user_check_sntp_stamp(void *arg){
uint32 current_stamp;
current_stamp = sntp_get_current_timestamp();
if(current_stamp == 0){
os_timer_arm(&sntp_timer, 100, 0);
} else{
os_timer_disarm(&sntp_timer);

os_printf(“sntp: %d, %s \n”,current_stamp,
sntp_get_real_time(current_stamp));

b
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3.14. WPA2-Enterprise [

ESP8266 station &[S 3FEIER] WPA2_Enterprise T\ ZRNNZR/) AP,
WPA2_Enterprise ¥ [ F /ESP8266_NONOS_SDK/include/wpa2_enterprise.h,

1. wifi_station_set_wpa2_enterprise_auth

IhgE:

{FRE WPA2_Enterprise ®\ZRANZRRIBEIIE,
* ¥%# WPA2_Enterprise AP, &8 wifi_station_set_wpa2_enterprise_auth(1);
ERERILE,
o ZEUBEEELE AP, WFEELRA wifi_station_set_wpa2_enterprise_auth(0);
BRI
ERERE N :

int wifi_station_set_wpa2_enterprise_auth(int enable)

S
int enable : 0, EbR%AT WPA2_Enterprise MR
3E 0, {FsE WPA2_Enterprise W/RINZRAYISIE,
AETH
0 T I
FE 0 : KK

2. wifi_station_set_enterprise_cert_key

INgEE:
i%E ESP8266 station E[3%#E WPA2_Enterprise AP FREMAFIEH R, AT EAP-
TLS AL,

AR
e ¥ WPA2_Enterprise AP EHA 26 KB MU LMAE, ERAMEONEIENGTESE R,
* HB#l WPA2_Enterprise RIZIFIEMBNREAXHIIER XM, BINZEF PEM 18
» XENIEBXHKERRN - - - - - BEGIN CERTIFICATE - - - - -

» RENRBENXHLERER - - - - - BEGIN RSA PRIVATE KEY - — — — —
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* IEEEE WPA2_Enterprise AP ZEIABAZEOIEMNASENIEE S, ERINERE AP &
$eiEF wifi_station_clear_enterprise_cert_key SERAERIAS, NARBERERBFAHA

XEFNERXMHER .

o WMRIBEINZFMOFLAXMH, EEM openssl pkey @LWAIEMBXXHER, HEFEH
openssl rsa Fa<, WRENANMEHITINE-IEMBEIR (SLE TAG ¥1t) .
REEX :
int wifi_station_set_enterprise_cert_key(
u8 *client_cert, int client_cert_len,
u8 *private_key, int private_key_len,
u8 xprivate_key_passwd, int private_key_passwd_len)
SH:
u8 xclient_cert : +/\HHIEEMNIEPRIEH
int client_cert_len : iEHKE
u8 xprivate_key : /NEHBIEANTAIRIEH, EAITKEBT 2048 HIFAA
int private_key_len : FAAKE, BT 2048
u8 xprivate_key_passwd : FAHAROIRENZRS, BRIEAZE, 1BEEAN NULL
int private_key_passwd_len : iRENERBMKE, BRIEAxi, 1BEAN 0

y{TH
0 T BIh
0 : KWK
5l
BRISFASAXHIEEN — — — — — BEGIN PRIVATE KEY - - - — —

BBASTRIAVEE RN uint8 key[]1={0x2d, 0x2d, 0x2d, 0x2d, 0x2d, 0x42, 0x45, 0x47, .. .
0x00 }; BIBFRA ASCII 13, IR, HANITURIN 0x00 ERERE.

3. wifi_station_clear_enterprise_cert_key

IhgE:

&R WPA2_Enterprise AP #ARRAPIEBNBBMOANEIR, HERBEXIRE,
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FRELEN :

void wifi_station_clear_enterprise_cert_key (void)

4. wifi_station_set_enterprise_ca_cert

IfgE:
I&E ESP8266 station 1Z[&EIE WPA2_Enterprise AP {ERRYIRIEF, EAP-TTLS/PEAP AL
FEREX IR H#TIRILE
BRENEN :
int wifi_station_set_enterprise_ca_cert(u8 xca_cert, int ca_cert_1len)
S
ud *ca_cert : TREHHIEANRIERIE
int ca_cert_len : RIFPKE
y-{C1H
0 E 5'8Y)
0 : KM

5. wifi_station_clear_enterprise_ca_cert

THEE:
BEUEE WPA2_Enterprise AP {ERRIEE HHENEIE, HiEHREXIRE.

BREEN :

void wifi_station_clear_enterprise_ca_cert (void)

Espressif Systems Confidential 149/240 Friday, July 15,2016




. Espressnf Systems ESP8266 sok&=s

wifi_station_set_enterprise_username

IhgE:
IR EEE WPA2_Enterprise AP B, ESP8266 station HIBEF &,

R
WPA2_Enterprise ®MRINZESEARAZEOIRERFS%,,

o XF EAP-TTLS DA EAP-PEAP JAIENINRE, FEERE TIMENE_ME, REINERSE:
SHEFNBFBM 7 EEBITIAL.

* XF EAP-TLS ANEGENANEED, BMERBIRERF®, tHNEIERNSMHETIIE.

RENEN :

int wifi_station_set_enterprise_username (u8 xusername, int len)
S

u8 *xusername : AFAMR

int len ! BMKE
R[] :

0, mIN;

Hith, KK,

7. wifi_station_clear_enterprise_username

IhEE:
BEBUEE WPA2_Enterprise AP iRBERFRBGAMNENR, HEMRERIKES,

BRELEN :

void wifi_station_clear_enterprise_username (void)
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8. wifi_station_set_enterprise_password

IhgE:
RBERAFZE, BF@id EAP-TTLS/EAP-PEAP JAIEFE,
REEN :

int wifi_station_set_enterprise_password (u8 xpassword, int len)

S
u8 *password : BFP®E
int len ! BRKE
iR :
0, RLIN;

Hth, K.

9. wifi_station_clear_enterprise_password

INgE:
BMUEE WPA2_Enterprise AP iRBZEHANGEIR, HiEMREFIRTS.
FREEN :

void wifi_station_clear_enterprise_password (void)

10. wifi_station_set_enterprise_new_password

IhEE:

REMBAFP®EE, #3% MSCHAPV2 7%,
REEN :

int wifi_station_set_enterprise_new_password (u8 s*new_password, int len)
S

u8 *new_password : PG
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int len : BRKE

RG] :
0, FIN;

Hth, K.

11. wifi_station_clear_enterprise_new_password

IhgE:
BEBUEZ WPA2_Enterprise AP iXEFAFZIBHANEIR, HiBMREXIRT.
FRELEN :

void wifi_station_clear_enterprise_new_password (void)

12. wifi_station_set_enterprise_disable_time_check

INgE:
REINEN, 2EMEIENE, BANERT, INEIRRREETHRE,

FREEN :

void wifi_station_set_enterprise_disable_time_check(bool disable)

S

bool disable
true, TEETHARTE);
false, HZITHARTE), T wpa2_enterprise_set_user_get_time EAFEIEREL,

AETH
¥

13. wifi_station_get_enterprise_disable_time_check

IhgE:
BN, EEAEITHRE,
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FRELEN :

bool wifi_station_get_enterprise_disable_time_check (void)

RG] :
true, THEEZEARIE);

false, WETHEIE,

14. wpa2_enterprise_set_user_get_time

THEE:

REINIES 2+ MA 3RS0 Bl RO 1 E R 28
%A wifi_station_set_enterprise_disable_time_check(false); {EBEQEITHARTE],
RENE N :
void wpa2_enterprise_set_user_get_time(get_time_func_t cb)
S
get_time_func_t cb : EFRE
y-{C1H
7
il
static int sys_get_current_time(struct os_time xt)

{
t—>sec = CURRENT_TIME; // User set current time.

return 0;
}
//Set Callback
wpa2_enterprise_set_user_get_time(sys_get_current_time);
//Enable Time check

wifi_station_set_enterprise_disable_time_check(false);
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15. TflifiTE

WNEESE WPA2_Enterprise JNZEFRY AP, FRAZEIT:
1. wifi_station_set_config EREEEREM AP 8.
2. wifi_station_set_wpa2_enterprise_auth(1); {¥AE WPA2_Enterprise INZZINIE,

2.1. &X EAP-TLS iAiE, @R wifi_station_set_enterprise_cert_key &EIFPHNE4A,

A%iAA wifi_station_set_enterprise_username EBRFE.

2.2. &) EAP-TTLS 3 EAP-PEAP iAiE, WM wifi_station_set_enterprise_username
MK wifi_station_set_enterprise_password, iZBRFRMEE, A%iER

wifi_station_set_enterprise_ca_cert BRI+,
3. wifi_station_connnect % AP,

4. BINEE AP ZiEIE AP KWHABEING, BH wifi_station_clear_enterprise_XXX 3
BOBKRER.
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4. TCP/UDP 5[]
{iIF ESP8266_NONOS_SDK/include/espconn.h
REEXEORT D AUTLE:
o EFAIEO: TCP A UDP IRTLAEA/IIEO.
* TCP APIs: {N#811 TCP %#%RY, {ERAEO.
* UDPAPIs: {XI{l4 UDP BAY, FRMED.
e mDNS APIs: mDNS #8%4%,

4.1. BRAENO

1. espconn_delete

IhgE:
MBS EaERE.

==

FE:

R Bl EHmAEOWT
TCP: espconn_accept,
UDP: espconn_create

BREEN :
sint8 espconn_delete(struct espconn xespconn)
S
struct espconn kxespconn : TR EMAIEHIK
RE:
0 N 5AY)
Non-0 1 R, IREIEEIRES
ESPCONN_ARG - RZFIBE espconn MRAIMEE

ESPCONN_INPROGRESS - Z#{ espconn XRAIMRIEIETRETTF, B
espconn_disconnect WFFFIEIE, BT,
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2. espconn_gethostbyname

IhgE:
DNS IhgE

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

S8
struct espconn xespconn : XIRMLRIEMAIEII
const char xhostname ! BRFRBRET
ip_addr_t xaddr : IP fbit

dns_found_callback found : DNS [ElEX %K

iR :
err_t : ESPCONN_OK - B{If1
ESPCONN_ISCONN - %K, &iZfEaX: BEEE
ESPCONN_ARG - kI, HHiZBEX: KKEBH espconn MRIAMIMLER

TN, 3% 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;
if (ipaddr != NULL)
os_printf(user_esp_platform_dns_found %d.%d.%d.%d/n,
*((uint8 *)&ipaddr->addr), *((uint8 *)&ipaddr->addr + 1),
*((uint8 x)&ipaddr—->addr + 2), *((uint8 x)&ipaddr->addr + 3));
¥

void dns_test(void) {
espconn_gethostbyname(pespconn,“iot.espressif.cn”, &esp_server_ip,
user_esp_platform_dns_found);
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IhgE:
$XEX ESP8266 mJRMIHO

BRERE X :

uint32 espconn_port(void)

ImOS

4. espconn_regist_sentcb

IhEE:

YA R0 48 £ R 0% AR T AN [2 9 BR 25
BREE X :

sint8 espconn_regist_sentch(

struct espconn xespconn,
espconn_sent_callback sent_cb

struct espconn xespconn :

espconn_sent_callback sent_cb :
R[] :

0 : BRID

Non-0 t R,

PO PIVARIE Skl NEAT AR
P48 ERHfE A 55 PR TN B (2] 8 R X

IREIFEIRME ESPCONN_ARG - KixFZ

¥ espconn SFRIAIRILKRIER

5. espconn_regist_recvch

IhgE:
FERR AL TH1E I 28 SR RO 211 BR 2K
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BREE X :
sint8 espconn_regist_recvch(
struct espconn xespconn,
espconn_recv_callback recv_cb

struct espconn kespconn : NRWREHMAIEHK
espconn_connect_callback connect_cb : BINIZEUMEEIERIEIERER

0 2]
Non-0 1 KW, JR[EIFEIRRS ESPCONN_ARG — FRILFBEL espconn IIRIAIMLE(EL

6. espconn_sent_callback

IhEE:

WL EIE R E R INRIEEEEL, B espconn_regist_sentcb SEff
RELEN :

void espconn_sent_callback (void *arg)
S

void xarg : [EIERHNSE, WMEEREME espconn 5.

AR, NEHNREHIFNIEH, TEREEANNISHIBIRIEER—1E, BEDMRILLFIBTMEEE, FRIE
espconn £5H3{AHE remote_ip, remote_port ¥IMFZEEFHARINEEH.

R[]
¥

7. espconn_recv_callback

IhgE:

FRINEII M B EERIEEERER, B espconn_regist_recvch EAf
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BREE X :
void espconn_recv_callback (
void *arg,
char xpdata,
unsigned short len

void *arg : ENARIMSE, MEEMEIE espconn 1BE, IR, KNEHARBHIPHOIEH,
FEEEENGIIE U FTRER—1F, BRI FIMTN KR, TJRIE espconn MR
remote_ip, remote_port HWTZERPHITEMELH .
char *pdata : IZWEIAOENIE
unsigned short len : ERZIMEIELKE

R[E:
I

8. espconn_get_connection_info

IhEE:
FEEN TCP EEIE UDP EMIZiR{SE. —ARTE espconn_recv_callback HiEH.
RELEN :
sint8 espconn_get_connection_info(
struct espconn xespconn,

remot_info **pcon_info,
uint8 typeflags

S8

struct espconn xespconn : IR ERERIEIE

remot_info skpcon_info : connect to client info

uint8 typeflags : 0, regular server;1l, ssl server
iR :

0 T BRID

Non-0 1 KK, SR[EEEIRFS ESPCONN_ARG - RILZISEL espconn XA TCP &EiE
5l

void user_udp_recv_cb(void *arg, char xpusrdata, unsigned short length)
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struct espconn xpesp_conn = arg;

remot_info xpremot = NULL;

if (espconn_get_connection_info(pesp_conn,&premot,®) == ESPCONN_OK) {

pesp_conn->proto.tcp—>remote_port

pesp_conn—>proto.tcp—>remote_ip[0]
pesp_conn—>proto.tcp->remote_ip[1]
pesp_conn—->proto.tcp—>remote_ip[2]

pesp_conn—>proto.tcp->remote_ip[3]

premot—>remote_port;

premot—>remote_ip[0];
premot->remote_ip[1];
premot—>remote_ip[2];

premot->remote_ip[3]1;

espconn_sent(pesp_conn, pusrdata, os_strlen(pusrdata));

9. espconn_send

THEE:

B WiFi RIXEUE

s —RRIER, BER—EEIRAERI, #HA espconn_sent_callback &, BiEA

espconn_send KixT—EIE,

 MRZ UDP &%, IBESXIAE espconn_send i, I®&E espconn->proto.udp-

>remote_ip # remote_port £, EHN UDP Fi&EiE, minfEEAEEHREN.

RENE N :
sint8 espconn_send(
struct espconn xespconn,
uint8 xpsent,
uintl6e length

8
struct espconn xespconn : TR IEMAIEEIR
uint8 xpsent  : KIEAVEUE
uintl6 length : ERZXHEUEKE
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0 54|

Non-0 1 K, IREEIRE
ESPCONN_ARG — FKiXZEISEX espconn IRIAIMLE (LS
ESPCONN_MEM - Z[ERE
ESPCONN_MAXNUM - RERKRBERFEH, KEXK
ESPCONN_IF — UDP RE1%MK

10. espconn_sent

[@deprecated] AEOAEINEA, EIEA espconn_send &,

IhgE:

B WiFi RIXEUE

o —RRIER, BEA—EEIEKRIERIN, A espconn_sent_callback g, BiEMA
espconn_sent KiEFTF—EHIE,

« RZE UDP &%, IBESXIAE espconn_sent Hi, I®RE espconn->proto.udp-
>remote_ip # remote_port &, E} UDP LEE, TinEEATEEHEN,
BREE X :
sint8 espconn_sent(
struct espconn xespconn,

uint8 xpsent,
uintl6e length

S
struct espconn xespconn : XRMZIELAIEMIIR
uint8 xpsent  : KIEAVEUE

uintl6 length : ERZXHEUEKE
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0 54|

Non-0 1 K, IREEIRE
ESPCONN_ARG — FKiXZEISEX espconn IRIAIMLE (LS
ESPCONN_MEM - Z[ERE
ESPCONN_MAXNUM - RERKRBERFEH, KEXK

ESPCONN_IF - UDP &Bs%kl
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4.2. TCPiIEO
TCP &YX AT TCP &%, B7HTF UDP &%,

1. espconn_accept

IfgE:

Bl TCP server, ZEIZ{lf
RENENX :

sint8 espconn_accept(struct espconn xespconn)
S

struct espconn xespconn : IR ERERILEMIAE

0 54|

Non-0 1 K, IREEIRE
ESPCONN_ARG — FKi%ZEIB#X espconn WIEKY TCP &%
ESPCONN_MEM - Z[ERE

ESPCONN_ISCONN - E#EELET

2. espconn_regist_time

ThEE:
JE ESP8266 TCP server fBAYESE], BIEMEIIESZE, HAIEH,
HE:
1E7E espconn_accept Zfg, HERBIZAE], ABEAEO, RZOTEERT SSL EE,
WRBAAEEEN 0, ESP8266 TCP server JAKRTAMAEREZRSE®EN TCP client,
AEVOXEHEA.
REE N
sint8 espconn_regist_time(
struct espconn xespconn,

uint32 interval,

uint8 type_flag
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S
struct espconn kespconn : IFRIWRIEEZIEFIK
uint32 interval : @EIRY[E), B{i: ), =AE: 7200 #
uint8 type_flag : 0, MFFE TCP EZAR; 1, (NE— TCP EEEX

0 2]
Non-0 i K, IR[EIFEIRRE ESPCONN_ARG — RILFISEL espconn IFRAY TCP ZEix

3. espconn_connect

INgE:
%$E TCP server (ESP8266 )y TCP client),

* MR espconn_connect KM, REFERE, EEAREIL, F2HNEM espconn
callback,

e BEIUFER espconn_port #EO, ®E—THANKOS,

FREEN :

sint8 espconn_connect(struct espconn xespconn)

S

struct espconn kxespconn : TR IEEREHIK

RME:
0 H4Y)
Non-0 t K, REEIRE
ESPCONN_ARG - K#%ZIS# espconn IR TCP &

ESPCONN_MEM - ZEAFE
ESPCONN_ISCONN - &L

ESPCONN_RTE - BREHFE
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espconn_regist_connectcb

IhgE:

M TCP EIERINEIERIEIERE .
BRENENX :

sint8 espconn_regist_connectch(

struct espconn *xespconn,
espconn_connect_callback connect_cb

struct espconn xespconn : SJRZMLEIEZRIGEMIIR
espconn_connect_callback connect_cb : FEINEI TCP EHEERIEIERE
y-{C1H
0 : BRIB
Non-0 : KK, JR[OEEIRES ESPCONN_ARG - KRILZIBEK espconn SIRAY TCP &%

5. espconn_connect_callback

IhEE:
RINEEIL TCP EIEMEIARE, B espconn_regist_connectcb i, ESP8266 EJ TCP
server {iF2 TCP client ¥#EN; 5{#& ESP8266 fEJ TCP client mIfS TCP server &
IEE,

BREE X :
void espconn_connect_callback (void x*arg)

S
void xarg : EFARHISE, WRMEFEENEME espconn 85
AR, AEHAKRBHIFNIET, TRBEEANISHIBIRIEER—#, BDMRLFIBTMEEE ., FIRIE
espconn ZH{KHAY remote_ip, remote_port FIMZEIERHNREINKZ(EH,

RE:
b

6. espconn_set_opt

IhgE:
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®RE TCP EEMEXEE, MREEREENSAANEON espconn_clear_opt

*  SSL EERAZFHMERAEO

s —FRIERT, ZT|WEAAED; WFEIKE espconn_set_opt, IBHE
espconn_connect_callback HiFH
BREE X :
sint8 espconn_set_opt(

struct espconn *xespconn,
uint8 opt

Lk

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

ESPCONN_KEEPALIVE = 0x08,
ESPCONN_END

}
S
struct espconn kespconn : IFRIWRIEEZIEFIK
uint8 opt : TCP HEiZMMEXEE, % espconn_option
bit 0: 1: TCP EZWIFR, REBHANE, TESHHE 2 2 TBREBNE;
bit 1: 1: X&) TCP HURBEMAIMN nalge EiE;
bit 2: 1: {FBE write finish callback, #HAUIEIAFRT espconn_send EXRIEHEIRE
BZBA 2920 =HH write buffer HEFREFEEELIE;
bit 3: 1: {¥8E keep alive;
R[]
0 : IS
Non-0 1 kI, JREIEEIRRE ESPCONN_ARG - RIKZISE espconn SIRAY TCP EiE

Espressif Systems Confidential 166/240 Friday, July 15,2016




\
Espressif Systems ESP8266 sox sz

7. espconn_clear_opt

IhgE:
Bk TCP ERINBEXEE

BREE X :
sint8 espconn_clear_opt(
struct espconn *xespconn,

uint8 opt
)

G-

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

ESPCONN_KEEPALIVE = 0x08,
ESPCONN_END

}
S
struct espconn xespconn : IR ERERIEMIE
uint8 opt : AR TCP EEMBXEE, BEESWISZE espconn_option
RE:
0 AV
Non-0 1 KM, IR[OIEEIRAS ESPCONN_ARG - KI#%ZFIS#EL espconn XIMAY TCP &EE

8. espconn_set_keepalive

IhgE:
&RE TCP keep alive WIS

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

ik

Espressif Systems Confidential 167/240 Friday, July 15,2016




N
S - c5pB266 cxmss

enum espconn_level{
ESPCONN_KEEPIDLE,
ESPCONN_KEEPINTVL,

ESPCONN_KEEPCNT

struct espconn xespconn : IR ERERILEMIAE

uint8 level : BRIAIREBNEFE ESPCONN_KEEPIDLE BHE#4T—)X keep alive 1FZE, tIRiR
XFlmiz, NSk ESPCONN_KEEPINTVL BHKIRE—IR, mZIRE ESPCONN_KEEPCNT jR; EHiRZR
Tz, MPIARMEEZRTT, BRAMEREXER, #A espconn_reconnect_callback,

AR, NEERIREHAATERE, (MZE, SHSNARESHITHZNmE,
SERBAINT :
ESPCONN_KEEPIDLE - i&E#1T keep alive IFRETMIATE)EIMR, #f: ¥
ESPCONN_KEEPINTVL - keep alive IREIFEF, IRXMETEEIFR, #4: #
ESPCONN_KEEPCNT — &% keep alive #RE, REIRITAIRE

void* optarg : iBBSHE

RE:

0 H4Y)

Non-0 1 KK, SREEEIRFY ESPCONN_ARG - KILZIS#EL espconn XA TCP &EiE
AR

—MRIERT, TEEFRAAED;
WRIKE, B espconn_connect_callback AR, HEIRE espconn_set_opt {FBE keep

alive;

9. espconn_get_keepalive

ThEE:
Zif] TCP keep alive HIZ#X
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BREEN :
sint8 espconn_set_keepalive(struct espconn xespconn, uint8 level, voidx
optarg)

ZEHaR
enum espconn_level{
ESPCONN_KEEPIDLE,
ESPCONN_KEEPINTVL,

ESPCONN_KEEPCNT

struct espconn xespconn : TR ERERIEMK
uint8 level :
ESPCONN_KEEPIDLE - i&E#1T keep alive IRETHIRTE)EING, #fI:
ESPCONN_KEEPINTVL - keep alive IREIRER, IRXMETEEIME, #24: #
ESPCONN_KEEPCNT - &R keep alive IRE, KERHEAIRER
void+ optarg : Z¥UE
iREl:

0 2]
Non-0 i K, IR[EIFEIRRE ESPCONN_ARG — RILFISEL espconn IFRAY TCP ZEHiF

10. espconn_reconnect_callback

IhgE:

TCP EEZFREETARMEIERE, HITHELERLE, H espconn_regist_reconcb Fff.
BREEN :

void espconn_reconnect_callback (void *arg, sint8 err)
S

void xarg : ENFRENSE, MMRMEERNEAE espconn 5.

AR, KNEHARREFES, TREBEEANNEH ISR —#, BDMILHBINEEE. FIRE
espconn ZEHIAHR) remote_ip, remote_port HBIZEZFHIAEMEEH.
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sint8 err : BREWANEIRE,
ESCONN_TIMEOUT - #BAYH BRI
ESPCONN_ABRT — TCP &EEZEHUIFT
ESPCONN_RST — TCP &EiZE (BT
ESPCONN_CLSD - TCP E#ZEMTAIREHR LIS, FEMA
ESPCONN_CONN - TCP SRiEHERIN
ESPCONN_HANDSHAKE - TCP SSL #EF%kMK

ESPCONN_PROTO_MSG - SSL RifB#iEaMER=

11. espconn_regist_reconcb

IhgE:

M TCP ERREREUITITAENIERE, PJNUEREREFHTEE.

xR
espconn_reconnect_callback IhEERMFHELIEENRE, EARIMERHERN, ISHNLERE;
f5lg, espconn_sent K, MEIAAWMKZEREE, WA espconn_reconnect_callback;
FFA# espconn_reconnect_callback HBEITENX HELLE,

RENEN :
sint8 espconn_regist_reconch(

struct espconn *xespconn,
espconn_reconnect_callback recon_cb

struct espconn kxespconn : ITRMEIEZERIEHK

espconn_reconnect_callback recon_cb : [EIEREL
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iRE:
0 : BRID
Non-0 : KK, IR[EIFEIREE ESPCONN_ARG - KRIZZEIZEL espconn XINAY TCP ZEHix

12. espconn_disconnect

IhEE:
B TCP &Ei%

R
B espconn MIfEfT callback HIFRAAEOMMAEE. MBFE, AMUE callback H{EA
ESMARRAEOMRERE,
BREE X :
sint8 espconn_disconnect(struct espconn xespconn)
S
struct espconn kxespconn : ITRMEIEZEREHIK
iRMEl:
0 N 4Y)
Non-0 1 KW, IREEEIRES ESPCONN_ARG - KR#KEIS# espconn SINAY TCP &

13. espconn_regist_disconcb

IhgE:
JEAF TCP &EIEIE ERIFF AL THAYEIE R ER

BREE X :
sint8 espconn_regist_disconch(
struct espconn xespconn,
espconn_connect_callback discon_cb

struct espconn xespconn : 3R IEIEAILENIIR

espconn_connect_callback connect_cb : [EEXR
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AETH
0 : BID
Non-0 1 kI, JREIEEIRRS ESPCONN_ARG - RILRISE espconn STRAY TCP EiE

14. espconn_abort

IhEE:
RGBT TCP &EiE

R
BE espconn HIEE callback HERAABEOMFERE., MEBFE, AIMUE callback H{EMA
S L BRI O FIEE,
BRENENX :
sint8 espconn_abort(struct espconn xespconn)
S
struct espconn kxespconn : ITRMEIEZEREHIK
iRE:
0 N 4Y)
Non-0 1 KM, IR[EIEEIRES ESPCONN_ARG - KRI#EIBEL espconn SIMAH) TCP &

15. espconn_regist_write_finish

IhgE:
JEMERE B AEMEBIBIMINE AN write buffer FHIEIERE.

iE5iAA espconn_set_opt {#8E write buffer,

s FEOTEERT SSL &,

* write buffer FTF4E%F espconn_send MBRZENEIE, RZERF 8 OHUE, write

buffer MIBEHR 2920 F1I,
* M espconn_set_opt ®E{FEE write_finish_callback [Ef,

o WRXFEEHERAMN, A write_finish_callback AiEA espconn_send Ki#ET—

f1, TEZZ| espconn_sent_callback
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BREE X :
sint8 espconn_regist_write_finish (
struct espconn *xespconn,
espconn_connect_callback write_finish_fn

S
struct espconn kespconn : SR MRERELEME
espconn_connect_callback write_finish_fn : [ElER
R[E
0 DRI
Non-0 1 k¥, SR[EEEIRES ESPCONN_ARG - KRikFIS#L espconn WA TCP %EiE

16. espconn_icp_get_max_con

THEE:
TR TCP JAEEE,
BRELEN :

uint8 espconn_tcp_get_max_con(void)

AETH
R TCP SAEREE

17. espconn_tcp_set_max_con

IhgE:

WERITH TCP HAEEHN. EAFEBNERT, B8 10, BIAMER 5.
RELEN :

sint8 espconn_tcp_set_max_con(uint8 num)
S

uint8 num : RWH TP RAEEH
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iRE:
0 : BRID
Non-0 : KK, IR[EIFEIREE ESPCONN_ARG - KRIZZEIZEL espconn XINAY TCP ZEHix

18. espconn_tcp_get_max_con_allow

IHNEE:

&) ESP8266 E TCP server xS ARFEEMN TCP client #E
BREE X :

sint8 espconn_tcp_get_max_con_allow(struct espconn kespconn)
S

struct espconn xespconn : XA TCP server ZEH#(R
iRE:

> 0 : REBATFEEN TCP client #HE

< 0 : %k, REFEIRFS ESPCONN_ARG - FKILEIZE espconn XMWHY TCP EiE

19. espconn_tcp_set_max_con_allow

IheE:
&E ESP8266 EA~ TCP server RS AVFEEMN TCP client #B8
REEN
sint8 espconn_tcp_set_max_con_allow(struct espconn xespconn, uint8 num)
S
struct espconn xespconn : XTRWAY TCP server ZEHI(R
uint8 num : HZBAIFEEN TCP client #E
R[] :
0 N 4Y)
Non-0 1 kW, R[OIEEIRES ESPCONN_ARG - KR#XFISE espconn KA TCP %%

20. espconn_recv_hold

IhgE:

FHZE TCP 1ZUSEUE
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AR
FRAEOSZEHE) TCP MEQ, HAZENNEZE, FEINE 14605 FHAAMNZTERRE
A, BAX#EOMREREA,

BREENX :
sint8 espconn_recv_hold(struct espconn xespconn)

S

struct espconn xespconn : IR ERERILEMIAE
iREl:
0 N 4%)
Non-0 1 kI, JREIEEIRFES ESPCONN_ARG - RILRISE espconn STRAY TCP EiE

21. espconn_recv_unhold

IhEE:

fEER TCP WWEIFAZE (i.e. XINWAIPHZEIZO espconn_recv_hold).
R

ARIFOSTRAER,
RELEN :

sint8 espconn_recv_unhold(struct espconn xespconn)
S

struct espconn xespconn : XIRZMLEEZRIGEMIIR
R[]

0 : BRID

Non-0 1 kW, SR[EIEEIRES ESPCONN_ARG - KRixFIS#M espconn XJWAY TCP EiE

22. espconn_secure_accept

THEE:
Bl# SSL TCP server, fillif SSL iEF

xR

« BRNXZIFEIL—T SSL server, FEORBEBEMB—IR, HBEMGHEHFEA—T SSL client,
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* 1R SSL MB—EHIEATF espconn_secure_set_size ZBMEFZTIE, ESP8266 Toixit
I8, SSL EIERFFF, #HAN espconn_reconnect_callback,

* SSL #AXEOSTE TCP BOKBWAER—K, BAERA, SSL HIER, (NZHFHER
espconn_secure_XXX ZRFIHEOM espconn_regist_XXXcb ZRFIEMEIEREARIEQ,
AR espconn_port FKB—1ZEHIRO.

* MZEBIFE SSL server, AIFMEB espconn_secure_set_default_certificate #

espconn_secure_set_default_private_key fENIEFPBFIZ4A,

RELEN :

sint8 espconn_secure_accept(struct espconn xespconn)

S
struct espconn xespconn : IR ERERIEMIAE

0 T BRID
Non-0 R, IREIEIRTS
ESPCONN_ARG - K#xZIS# espconn XA TCP #EiE

ESPCONN_MEM - ZEFE

ESPCONN_ISCONN - E#EELET

23. espconn_secure_delete

IhgE:
fik® ESP8266 fEX SSL server BIZE.

BREE X :

sint8 espconn_secure_delete(struct espconn xespconn)
S

struct espconn kespconn : IRWREHMIEHIE
iRME:

0 N 4Y)

Non-0 1 K, IREEIRE

ESPCONN_ARG - FKRIkZEIZSEK espconn XIRIAIMLEIEH
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ESPCONN_INPROGRESS - Z#{ espconn StRIRY SSL EIERETFF, i55c@A

espconn_secure_disconnect BiFF&ERE, B#ITHIER.

24. espconn_secure_set_size

IhgE:
REMEZ (SSL) FUEEEFETENAN

ZINEBEFE AN 2KBytes; MIBEFR, BEME (SSL) EFEIFIER:
7£ espconn_secure_accept (ESP8266 fEJ TCP SSL server) Z®HiAMA;

& espconn_secure_connect (ESP8266 fEJ) TCP SSL client) Z&ENAHA

BRERE X :

bool espconn_secure_set_size (uint8 level, uintl6 size)

S

uint8 level : IXE ESP8266 SSL server/client:
@x01 SSL client; @0x@2 SSL server; 0x03 SSL client #1 SSL server
uintl6 size : MBHIBEEMNZTEA/), BETERE: 1 ~ 8192, Bfi: F, HIAMEN 2048
y{C1H
true @ EIN
false : KK

25. espconn_secure_get_size

IhgE:

EIENE (SSL) BUBEEZERIAD
RELEN :

sint16 espconn_secure_get_size (uint8 level)
S

uint8 level : 1®E ESP8266 SSL server/client:

0x01 SSL client; @x02 SSL server; 0x03 SSL client #1 SSL server
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AETH
& (SSL) FEEEZTEHAN

26. espconn_secure_connect

THEE:
0% (SSL) &#EZF) TCP SSL server (ESP8266 fEJ TCP SSL client)

* YR espconn_secure_connect %k, R[OFERIE, EFEAREI, F2EHNE[M espconn
callback,
+ B8l ESP8266 fEA SSL client {XXZ#HF—1EE, AMEORBEREA—RX, HEREA
espconn_secure_disconnect BRFFEI—/REE, A aABRABAIEORIL SSL &,
c 1R SSL MB—EHIEATF espconn_secure_set_size IZBMEFZTIE, ESPS266 Toikit
I8, SSL EEEMTF, #HAN espconn_reconnect_callback
e SSL HXIFEOSEE TCP HORELELR—, BAERMA., SSL &M, (HisER
espconn_secure_XXX ZRFHEOFM espconn_regist_XXXcb ZRFEMENEREARIEO,
AR espconn_port FE—PEHERO,
RENEN
sint8 espconn_secure_connect (struct espconn *espconn)
S
struct espconn xespconn : 3R IEIEAILENIIR
RE:
0 N 4Y)
Non-0 t R, IREIHEIREE
ESPCONN_ARG - KR#ZFIS# espconn SIMAY TCP &E#E

ESPCONN_MEM - ZEAFE

ESPCONN_ISCONN - {EHiE&ET

27. espconn_secure_send

IhgE:
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RIEMZEHE (SSL)

s BEL—AHIELRZESRK, HAN espconn_sent_callback 5, BAT—8E.
s F—AHIEAXMNLRER 1024 F7, NMBENIRX LRER 1460 FF,

BREE X :
sint8 espconn_secure_send (
struct espconn *xespconn,
uint8 xpsent,
uintl6 length

struct espconn kxespconn : TR IEEREHIK
uint8 xpsent : KIEAVEUE
uint16 length : KRFEHEIEKE
R[E:
0 4]
Non-0 : KW, REIEEIRES ESPCONN_ARG — REEISH espconn XRHY TCP &%

28. espconn_secure_sent

[@deprecated] A#FOREINER, BIVER espconn_secure_send f{E,

IheE:
RIEMEZEIE (SSL)

ik
s BEL-B8HIELETME, #N espconn_sent_callback &, BAT—BHIE.
* B—OERXMLRERN 1024 F1, MBENRLIRER 1460 FTi,

BREEN :
sint8 espconn_secure_sent (
struct espconn xespconn,
uint8 xpsent,
uintl6é length
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S
struct espconn xespconn : XIRZMLEEZRIGEMIIR
uint8 xpsent : KEAVEUIE
uint16 length : KRFEHEIEKE

AETH
0 : BID
Non-0 1 kI, JREIEEIRS ESPCONN_ARG - RIZRISE espconn STRAY TCP EiE

29. espconn_secure_disconnect

IfgE:
BFFFANZR TCP ¥E4E(SSL)
R
B7)7E espconn KR callback FEAAREOMNMAEE. MBEFE, AIMUTE callback F{EMA
ESMARRAEOMRERE,
BREE X :
sint8 espconn_secure_disconnect(struct espconn xespconn)
S
struct espconn kxespconn : ITRMEIEZEREHIK
iRMEl:
0 N 4Y)
Non-0 1 K, IREEEIRTE ESPCONN_ARG - KRIXEISE espconn XIRA) TCP #EiE

30. espconn_secure_ca_disable

IhgE:
XF SSL CA JAIEINEE

AR
*  CA INIEINEE, BRIAKHA, 1HEANBTISE I "ESP8266__SDK__SSL_User_Manual”
o WEERAAEO, BEME (SSL) EFEIAHER:

7£ espconn_secure_accept (ESP8266 fEJy TCP SSL server) ZgiiAR;
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g% espconn_secure_connect (ESP8266 fEJ)y TCP SSL client) ZHEiiEA
REVEN :
bool espconn_secure_ca_disable (uint8 level)
S
uint8 level : I®E®E ESP8266 SSL server/client:

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

R[E
true P ORRID
false S

31. espconn_secure_ca_enable

ThEE:
FE SSL CA AIEIN&E

*  CA INIEINEE, BRIAKHE, HEANBESE I "ESP8266__SDK__SSL_User_Manual”
* WMFEAAED, BEME (SSL) EEETRIER:
£ espconn_secure_accept (ESP8266 fEJ TCP SSL server) ZHIER;
& espconn_secure_connect (ESP8266 fEJy TCP SSL client) ZRiiER

REEN :
bool espconn_secure_ca_enable (uint8 level, uint32 flash_sector)

S

uint8 level : ®E ESP8266 SSL server/client:
0x01 SSL client; @x02 SSL server; 0x03 SSL client #1 SSL server
uint32 flash_sector : i&& CA ¥ (esp_ca_cert.bin) EFZl flash HAIE

fgn, SEEN 0x3B, NMXSNGERE flash 0x3B000

true AV
false S0
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32. espconn_secure_cert_req_enable

IhgE:
{E8E ESP8266 X SSL client RIROIERIAIEINAEE

HE:

* EBINIEINRE, BRIAXRH]., MRRS=[IGAZERIMELED, WAZERAEO.

o WMEAEBAIEO, BE7E espconn_secure_connect ZEHAMA,
RELEN

bool espconn_secure_cert_req_enable (uint8 level, uint32 flash_sector)
S

uint8 level : {XXIFZEN 0x01 ESP8266 fEJ SSL client;

uint32 flash_sector : i&EE%%A (esp_cert_private_key.bin) %ExEZEl Flash BIE,

fFlEn, SEYEN 0x3A, MM IEFEZ Flash 0x3A000, 15 8, TNEEE TRBHRAASHXE,
iRME

true AV

false S0

33. espconn_secure_cert_req_disable

IhgE:

X[ ESP8266 fEX SSL client BYEYIEHIAUEINEE
R

*  JEBINIEDNEE, BRIAKM
RENEN :

bool espconn_secure_ca_disable (uint8 level)
S

uint8 level : {XXIFIBEH 0x01 ESP8266 fEJy SSL client;
iRME

true : ORI

false HI 5
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34. espconn_secure_set_default_certificate

THEE:
&& ESP8266 fEJy SSL server BIRYIEH

*  ESP8266_NONOS_SDK\examples\IoT_Demo HiZ{it{FF Rl
o NEONTE espconn_secure_accept ZBIEA, ENIHBER
BREE X :
bool espconn_secure_set_default_certificate (const uint8_tx certificate,
uint16_t length)

S
const uint8_tx certificate : JEBIEH

uint16_t length : EPKE

iR[E :
true : BID

false S

35. espconn_secure_set_default_private_key

THEE:
i&E ESP8266 fEJfy SSL server BYHIZER4A

e ESP8266_NONOS_SDK\examples\IoT_Demo Hi{it{EmH R
o EOMNTE espconn_secure_accept ZEIEA, EABHEER
REEN
bool espconn_secure_set_default_private_key (const uint8_tx key, uintl6_t
length)

S
const uint8_tx key : ZR5AEH

uint16_t length : BHEKE
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iR[E :
true 2]
false T R
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4.3. UDPiEQO

1. espconn_create

IhgE:
#2317 UDP &4,
R
HEEIZE remote_ip M remote_port B, EMEER 0,
REEN :
sin8 espconn_create(struct espconn xespconn)
S
struct espconn kxespconn : ITRMEIEZEREHK
iRME:
0 AV
Non-0 : KK, IREIEIREE
ESPCONN_ARG - KRIxZISE espconn XIHzAY UDP &4
ESPCONN_MEM - Z[EFRE
ESPCONN_ISCONN - {EHiE& T

2. espconn_sendto

IhgE:

UDP R E13EO

BREEN :

sinl6 espconn_sendto(struct espconn xespconn, uint8 xpsent, uintl6 length)
S

struct espconn kespconn : IRIMRIEEEHIK

uint8 xpsent D FRIENEIE

uint16 length T HIERE
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0 : IS

Non-0 1 K, IREEIRE
ESPCONN_ARG - K#XZEISEK espconn IIRIA) UDP {&4
ESPCONN_MEM - Z[ERE

ESPCONN_IF — UDP EB%kM

3. espconn_igmp_join

IhgE:
TINZIEA,

AR

i57E ESP8266 station BEANKBEMNIETTIEA.

BREEN

sint8 espconn_igmp_join(ip_addr_t xhost_ip, ip_addr_t smulticast_ip)
S

ip_addr_t xhost_ip : A IP

ip_addr_t smulticast_ip : S#B4AH IP

R[ME:
0 Ay
Non-0 : R, IREIEEIRE ESPCONN_MEM - ZEAE

3. espconn_igmp_leave

IhEE:

BEZHEA,
BREE

sint8 espconn_igmp_leave(ip_addr_t xhost_ip, ip_addr_t smulticast_ip)
S

ip_addr_t xhost_ip i EM OIP

ip_addr_t smulticast_ip : Z#&HE IP
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VAR
0 T ORID
Non-0 1 K, IR[E5EIRFE ESPCONN_MEM - Z[EIARZE

4. espconn_dns_setserver

TheE:
HEZRIA DNS server

EE:

RIBEONTFE ESP8266 DHCP client x4 (wifi_station_dhcpc_stop) BIIER TER.,
BREEN :

void espconn_dns_setserver(char numdns, ip_addr_t *dnsserver)
S

char numdns : DNS server ID, X#ZE®M DNS server, ID %938 0 1 1

ip_addr_t *dnsserver : DNS server IP
iR[E:
7
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4.4. mDNS [0

1. espconn_mdns_init

THEE:

mDNS #J%81t,
R
(1) &HN soft-AP+station &I, iE4IAA wifi_set_broadcast_if (STATIONAP_MODE);

E{EF ESP8266 station #[, EKE IP /g, BIARAAKEOVMEAMN mDNS;
(2) txt_data @AZik key = value B, WRbl;

g
struct mdns_info{
char *xhost_name;
char *xserver_name;
uintlé server_port;
unsigned long ipAddr;
char xtxt_datal10];

};
REEN :

void espconn_mdns_init(struct mdns_info xinfo)
S

struct mdns_info *xinfo : mdns Z#{k
iR[E:

7

2. espconn_mdns_close

IhgE:

X mDNS , XJ[FF/E mDNS #9 API : espconn_mdns_init
REEN :

void espconn_mdns_close(void)

S
¥
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3. espconn_mdns_server_register

IhEE:
SEAF mDNS pR&Zs%
REES

void espconn_mdns_server_register(void)

4. espconn_mdns_server_unregister

ThEE:
SEE mDNS PR&sR

BRELEN :

void espconn_mdns_server_unregister(void)

5. espconn_mdns_get_servername

IhgE:

Z16 mDNS FRS23BM

RENEN :
charx espconn_mdns_get_servername(void)
S
7
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AETH

RSS2 BN

6. espconn_mdns_set_servername

IhgE:
®E mDNS FREBEIFM
BRENENX :
void espconn_mdns_set_servername(const char xname)
S
const char *xname — BRZBEREBM
iRME:
7

7. espconn_mdns_set_hostname

IhgE:
1&&E mDNS EAHBFR
RENEN :
void espconn_mdns_set_hostname(char sxname)
S
char *name - EHBM
R[]
¥

8. espconn_mdns_get_hostname

IhgE:

538 mDNS FAHEBMR

RENEN :
charx espconn_mdns_get_hostname(void)
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9. espconn_mdns_disable

IhgE:

ZEBE mDNS , XR{FsE API : espconn_mdns_enable

BRERE X :

void espconn_mdns_disable(void)

10. espconn_mdns_enable

INgE:
{E8E mDNS
REEN :

void espconn_mdns_enable(void)

11. mDNS K5l

EX mDNS {E20Y, EEE host_name fl server_name FAEEBEISHFR (HlE0 " /FS) ,

FEMNBIR (FIAIAREEEX R "http”)

struct mdns_info info;
void user_mdns_config()

{
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struct ip_info ipconfig;
wifi_get_ip_info(STATION_IF, &ipconfig);

info—>host_name = “espressif”;

info—>ipAddr = ipconfig.ip.addr; //ESP8266 station IP
info—->server_name = “iot”;

8080;

“version = now”;

info—->server_port
info—>txt_datal0]
info->txt_datal[1]
info->txt_datal2]
espconn_mdns_init(&info);

“userl = datal”;

“user2 = data2”;
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5. Mesh ¥

Mesh INEERGIERIREE, ESZE XY “30A_ESP8266_ Mesh_User Guide”,

THEEEE: http://bbs.espressif.com/viewtopic.php?f=51&t=1977
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6.1. AT#EO

AT ##0O{IF /ESP8266_NONOS_SDK/include/at_custom.h,

6.

AT ZEONERTRE, 1522 ESP8266_NONOS_SDK/examples/at/user/user_main.c.

1. at_response_ok

IhgE:

AT $£0 (UARTO) #d OK
REEN :

void at_response_ok(void)

S

2. at_response_error

IhEE:
AT 2 (UARTO) %t ERROR
REEN :

void at_response_error(void)

3. at_cmd_array_regist

IhgE:

ESP8266 sok &z

EMAFPEEXE AT 5%,

BIRER—R, BABAFPEEX AT 89—HEM.
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BREE X :
void at_cmd_array_regist (
at_function x custom_at_cmd_arrar,
uint32 cmd_num

at_function * custom_at_cmd_arrar : AFBENXK AT IESHA
uint32 cmd_num : AFBENXH AT {E<HE

iRE:
7

il

155 %E ESP8266_NONOS_SDK/examples/at/user/user_main.c

4. at_get_next_int_dec

IheE:
M AT $E1THERT int BIEF
BREE X :
bool at_get_next_int_dec (char sxp_src,intx result,intx err)
S
char xkp_src : xp_src AFEWEIN AT ELXFHS
intx result : M AT ELHETEMN int BEF
intx err D R AN ERT A IRAD
1: FFERN, REHRE 1
3: RAM -/, IREHIRES 3
RME:
true: IEEMBTEHF (HFEMET, HARE true, EEIRBSA 1)

false: BTEE, ROEIRE; FEAEE: BHFET 10 bytes, BF'\r' &R, REW -’

i
il :

1B552E ESP8266_NONOS_SDK/examples/at/user/user_main.c
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at_data_str_copy

IhgE:

M AT FELITHBTFRSE
BRENENX :

int32 at_data_str_copy (char x p_dest, char sk p_src,int32 max_1len)
S

char x p_dest : M AT ESTHEITAINFERTS

char sk p_src : *p_src HEWEIK AT {ESFRE

int32 max_len : AFHRAFEFEKE

y{TH
RITRNE B KE:
>=0: FIN, NMREFBITRINFRFERE
0 : KM, RME -1
5l

1B552E ESP8266_NONOS_SDK/examples/at/user/user_main.c

6. at_init

INgE:
AT #iafL

REEN :

void at_init (void)

RG] :
¥

il
155%E ESP8266_NONOS_SDK/examples/at/user/user_main.c

Espressif Systems Confidential 196/240 Friday, July 15,2016




N
S - c5pB266 cxmss

7. at_port_print

IhEE:
M AT &[O(UARTO) imt=FiFe
BREE X :
void at_port_print(const char *str)

S
[ Eriad

const char *str : FHF$
AETH
b

il

1B552E ESP8266_NONOS_SDK/examples/at/user/user_main.c

8. at_set custom_info

IheE:
FREBEX AT IRAER, FTEIES AT+GMR ZiE),
BREE X :
void at_set_custom_info (char xinfo)
S
char *xinfo : KRAZE
RE:
I

9. at_enter_special_state

TheE:
BN AT ESHTE, WRAMNEM AT $#8<, iR[E busy
REEN

void at_enter_special_state (void)
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10. at_leave_special_state

IhgE:
BH AT EBLHAS

BRERE X :

void at_leave_special_state (void)

11. at_get_version

IhgE:

Zif Espressif Systems 2{HAY AT lib KRAS.

RENEN :
uint32 at_get_version (void)

R[E:
Espressif AT lib fR&S

12. at_register_uart_rx_intr

IhEE:
®E UARTO RX EHAF{ER, X2H AT {FMH.

AR
FEOFTUEEFA,

iZ1T AT BIN, UARTO RX ZRiAfit AT {FH,
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BREE X :
void at_register_uart_rx_intr (at_custom_uart_rx_intr rx_func)

S
at_custom_uart_rx_intr : SEMFP{ER UARTO AY RX AHFAMREREL; SISR{E NULL, Mk
7 AT {£F UARTO

y{C1H
7
il
void user_uart_rx_intr (uint8% data, int32 len)
{
// UARTO rx for user
os_printf(“len=%d \r\n”,len);
os_printf(data);
// change UARTOQ for AT
at_register_uart_rx_intr(NULL);
¥
void user_init(void)
{
at_register_uart_rx_intr(user_uart_rx_intr);
}

13. at_response

INgE:
RE AT MWL

ZIAER T, at_response M UARTO TX #idl, 5 at_port_print Ih&EtEE.
WMSRIFAT at_register_response_func, at_response MIFHFEMN response_func S
£, HRFBTAE,

BREEX :

void at_response (const char *str)
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S

const char xstr : FfF&$
y{TH

¥

14. at_register_response_func

IhgE:
A at_response RIEIEEE, AAT at_register_response_func, at_response HIFEF
BRBEN response_func, HRAFBITLE,
RENEN :
void at_register_response_func (at_custom_response_func_type response_func)
S
at_custom_response_func_type : at_response HIEIERER
R[]
7

15. at_fake uart_enable

IhgE:

{EREEI UART, FREFBTEIMME AT 52, ;E SDIO AT <.

RENEN
bool at_fake_uart_enable(bool enable, at_fake_uart_tx_func_type func)
S
bool enable ¢ {FEEREHL UART
at_fake_uart_tx_func_type func 1 & UART TX BOENERER
R[]

true, BII; false, KK,

16. at_fake uart rx

IhgE:

&L UART RX, FREFTATIIING AT 35<, =& SDIO AT %,
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BREE X :

uint32 at_fake_uart_rx(uint8x data, uint32 length)
S

uint8# data 1 1l UART RX UWRRIEEURE

uint32 length T HERE
y{C1H

WERHITHIN, MREMES length #EE: TN, HITEMK,

17. at_set_escape_character

IhgE:

®E AT ETHENTFH, IFREAFS | # $, @ & \ HEPZ—, BAEXFRA \.
BREE X :

bool at_set_escape_character(uint8 ch)
S

uint8 ch : BXFR, XIBEARS |, # 4, 0 & \ NEPZ—,
RME:

True, F{IN;

False, %KMK,
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6.2. JSON O

fiIF : ESP8266_NONOS_SDK/include/json/jsonparse.h & jsontree.h

1. jsonparse_setup

IfgE:
json EEATIIIAH
RENENX :
void jsonparse_setup(
struct jsonparse_state *state,
const char xjson,
int len
)
S
struct jsonparse_state *state : json FETIEE
const char xjson : json MRITFIGE
int len : FHFEKE
RE:
7

2. jsonparse_next

INEE:

gt json BXT—PR
BREE X :

int jsonparse_next(struct jsonparse_state xstate)
S

struct jsonparse_state *state : json FETIEET
RME:

int @ RRINES

3. jsonparse_copy_value

INgE:
SHHRIBTFENREEEEE
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BREE X :
int jsonparse_copy_value(
struct jsonparse_state xstate,
char xstr,

int size

struct jsonparse_state kstate : json E#FIEH
char sstr : £E7F#85t
int size : EEFEAR/N
RE:
int : EFfER

4. jsonparse_get_value_as_int

IhgE:
fEMT json RN NEERIEURE
RENEN :
int jsonparse_get_value_as_int(struct jsonparse_state xstate)
S
struct jsonparse_state xstate : json fBHTIEE
y-{C1H
int : BITER

5. jsonparse_get_value_as_long

IheE:

BT json (X NRERIE
RENEN

long jsonparse_get_value_as_long(struct jsonparse_state xstate)
S

struct jsonparse_state *state : json FETIEET
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iREl:
long : R4

6. jsonparse_get_len

IhEE:
fEMT json #EXEIERE
BRENENX :
int jsonparse_get_value_len(struct jsonparse_state xstate)
S
struct jsonparse_state xstate : json fEifTigH
iRMEl:
int @ BIERKE

7. jsonparse_get_value_as_type

IhEE:
fBHT json HENEUERE
BREEN :
int jsonparse_get_value_as_type(struct jsonparse_state xstate)
S
struct jsonparse_state xstate : json fB#risst
R[E:
int : json ERAEIEXE

8. jsonparse_strcmp_value

IhgE:

EERARITHY json BUESHEFRB

RENE N :
int jsonparse_strcmp_value(struct jsonparse_state *xstate, const char xstr)
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S
struct jsonparse_state xstate : json FEtTigst

const char xstr : ZHHREE

R[E
int @ HRiEER

9. jsontree_set up

IhgE:
£ json & EIER
RENEN :
void jsontree_setup(
struct jsontree_context *js_ctx,

struct jsontree_value *root,
int (% putchar) (int)

struct jsontree_context *js_ctx : json A MTHEIEH
struct jsontree_value *root : tEHITTEIEH

int (% putchar)(int) : BWARZ

iR[E:
.

10. jsontree_reset

IhEE:

®E json &
BREE X :

void jsontree_reset(struct jsontree_context xjs_ctx)
S

struct jsontree_context *js_ctx : json 1&IHHEE
iREl:

7T
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11. jsontree_path_name

IhEE:
FXEX json WIS
BREE X :
const char xjsontree_path_name(

const struct jsontree_cotext *xjs_ctx,
int depth

struct jsontree_context *js_ctx : json 1&IHHEE
int depth : json XKRE
R[]

charx : SH¥UEs

12. jsontree_write_int

IhgE:
BAMEAN json #
RENEN :
void jsontree_write_int(
const struct jsontree_context xjs_ctx,
int value
)
S
struct jsontree_context *xjs_ctx : json HitgEt

int value : ZEI¥

RG] :
¥

13. jsontree_write_int_array

TheE:
BRMASEN json #
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BREE X :
void jsontree_write_int_array(
const struct jsontree_context xjs_ctx,
const int xtext,
uint32 length

struct jsontree_context *js_ctx : json #igft
int xtext : EEEADOHEHE
uint32 length : HAKE
iRMEl:
b

14. jsontree_write_string

FRFEEN json i

BREE X :
void jsontree_write_string(
const struct jsontree_context *xjs_ctx,
const char *xtext

struct jsontree_context *js_ctx : json #&MFEE

const charx text : F{FHIEH
RG] :
7o

15. jsontree_print_next

INgE:
FREX json ®TF—1 &

REEN :

int jsontree_print_next(struct jsontree_context *js_ctx)
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S
struct jsontree_context *js_ctx : json HgEt
R[] :

int : json BERE

16. jsontree_find_next

IheE:
&, json WixE
BREE X :
struct jsontree_value *xjsontree_find_next(
struct jsontree_context *xjs_ctx,

int type
)
S8
struct jsontree_context *xjs_ctx : json #itgE
int @ ZE
REl

struct jsontree_value x : json HiTZIEH
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7. SHEWMANREX

7.1. T2

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 *timer_arg;

} ETSTimer;

7.2. WiFi 2%}

1. station S}

struct station_config {
uint8 ssid[321];
uint8 password[64];
uint8 bssid_set;
uint8 bssid[6];

BSSID */~ AP 89 MAC thhit, FBF=Z> AP B9 SSID tHEIIER.
MR station_config.bssid_set==1 , station_config.bssid HFIBE, BNEELK,

—AglER, station_config.bssid_set iZ&XN 0.

2. soft-AP Z#}

typedef enum _auth_mode {
AUTH_OPEN = 0,
AUTH_WEP,
AUTH_WPA_PSK,
AUTH_WPA2_PSK,
AUTH_WPA_WPA2_PSK

} AUTH_MODE;

struct softap_config {

Espressif Systems Confidential 209/240 Friday, July 15,2016




\
Espressif Systems ESP8266 sox sz

uint8 ssid[321];
uint8 password[64];

uint8 ssid_len;

uint8 channel; // support 1 ~ 13

uint8 authmode; // Don’t support AUTH_WEP in soft-AP mode
uint8 ssid_hidden; // default @

uint8 max_connection; // default 4, max 4

uintl6é beacon_interval; // 100 ~ 60000 ms, default 100

MR softap_config.ssid_len==0, 3JEE SSID BHELFR;

EN, 4848 softap_config.ssid_len i&E SSID MKE.

3. scan 2

struct scan_config {

uint8 xssid;

uint8 xbssid;

uint8 channel;

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

STAILQ_ENTRY(bss_info) next;

uint8 bssid[6];
uint8 ssid[321];
uint8 ssid_len;
uint8 channel;
sint8 rssi;
AUTH_MODE authmode;
uint8 is_hidden; // SSID of current AP is hidden or not
sintl6 freq_offset; // AP's frequency offset
sintl6 freqcal_val;
uint8 xesp_mesh_ie;
uint8 simple_pair;
I
typedef void (x scan_done_cb_t)(void *arg, STATUS status);
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4. WiFi event E&3{%

ESP8266 sox iz

enum {

EVENT_STAMODE_CONNECTED = 0,
EVENT_STAMODE_DISCONNECTED,
EVENT_STAMODE_AUTHMODE_CHANGE,
EVENT_STAMODE_GOT_IP,
EVENT_STAMODE_DHCP_TIMEOUT,
EVENT_SOFTAPMODE_STACONNECTED,

EVENT_SOFTAPMODE_STADISCONNECTED,

EVENT_SOFTAPMODE_PROBEREQRECVED,

EVENT_MAX
F
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, /% 11h %/
REASON_DISASSOC_SUPCHAN_BAD =11, /% 11h %/
REASON_IE_INVALID =13, /% 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, /% 11i %/
REASON_AKMP_INVALID =20, /% 11i %/
REASON_UNSUPP_RSN_IE_VERSION =21, /% 11i %/
REASON_INVALID_RSN_IE_CAP =22, /% 11i %/
REASON_802_1X_AUTH_FAILED =23, /% 11i %/
REASON_CIPHER_SUITE_REJECTED =24, /% 11i %/
REASON_BEACON_TIMEOUT = 200,
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REASON_NO_AP_FOUND = 201,
REASON_AUTH_FAIL = 202,
REASON_ASSOC_FAIL = 203,
REASON_HANDSHAKE_TIMEOUT = 204,

+;

typedef struct {
uint8 ssid[32];
uint8 ssid_len;
uint8 bssid[6];
uint8 channel;
} Event_StaMode_Connected_t;

typedef struct {
uint8 ssid[32];
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 macl[6];
uint8 aid;
} Event_SoftAPMode_StaConnected_t;

typedef struct {
uint8 macl6];

uint8 aid;
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} Event_SoftAPMode_StaDisconnected_t;

typedef struct {
int rssi;
uint8 macl[6];
} Event_SoftAPMode_ProbeReqRecved_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_SoftAPMode_ProbeRegRecved_t ap_probereqrecved;

} Event_Info_u;

typedef struct _esp_event {
uint32 event;
Event_Info_u event_info;

} System_Event_t;

5. smart config Z13{F

typedef enum {
SC_STATUS_WAIT = 0, // EERFE, BTN BREERER
SC_STATUS_FIND_CHANNEL, // BTELLMERFIE APP HITECXIEE
SC_STATUS_GETTING_SSID_PSWD,
SC_STATUS_LINK,
SC_STATUS_LINK_OVER, // 3REXZ| IP, EIZEEAHZHK
} sc_status;
typedef enum {
SC_TYPE_ESPTOUCH = 0,
SC_TYPE_AIRKISS,
SC_TYPE_ESPTOUCH_AIRKISS,
} sc_type;
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7.3.  json tHXLEHIK

1. json Z5t{k

ESP8266 sok &z

struct jsontree_value {
uint8_t type;
¥

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

};

struct jsontree_context {
struct jsontree_value *xvalues[JSONTREE_MAX_DEPTHI;
uint16_t index [JSONTREE_MAX_DEPTHI;
int (x putchar)(int);
uint8_t depth;
uint8_t path;
int callback_state;
b

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

};

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

};

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

};
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struct jsonparse_state {
const char *json;
int pos;
int len;
int depth;
int vstart;
int vlen;
char vtype;
char error;
char stack[JSONPARSE_MAX_DEPTH];
b

2. json ZENX

#define JSONTREE_OBJECT(name, ...) /
static struct jsontree_pair jsontree_pair_##name[] = {__VA_ARGS__}; /
static struct jsontree_object name = { /
JSON_TYPE_OBJECT, /
sizeof(jsontree_pair_##name)/sizeof(struct jsontree_pair), /
jsontree_pair_##name }
#define JSONTREE_PAIR_ARRAY(value) (struct jsontree_value x)(value)
#define JSONTREE_ARRAY (name, ...) /
static struct jsontree_valuex jsontree_value_##namel[] = {__VA_ARGS__}; /
static struct jsontree_array name = { /
JSON_TYPE_ARRAY, /
sizeof(jsontree_value_##name)/sizeof(struct jsontree_valuex), /

jsontree_value_##name }

7.4. espconn Ti]

1. [EHREE

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

typedef void (% espconn_recv_callback)(void *arg, char xpdata, unsigned short
len);

typedef void (% espconn_callback) (void *arg, char xpdata, unsigned short len);
typedef void (* espconn_connect_callback) (void *arg);
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typedef voidx espconn_handle;
typedef struct _esp_tcp {
int remote_port;
int local_port;
uint8 local_ip[4];
uint8 remote_ipl[4]1;
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_ip[4];
uint8 remote_ip[4]1;

} esp_udp;

/%% Protocol family and type of the espconn x/
enum espconn_type {

ESPCONN_INVALID =0,

/* ESPCONN_TCP Group */

ESPCONN_TCP = 0x10,

/* ESPCONN_UDP Group */

ESPCONN_UDP = 0x20,
I

enum espconn_option{

ESPCONN_START = 0x00,
ESPCONN_REUSEADDR = 0x01
ESPCONN_NODELAY = 0x02,
ESPCONN_COPY = 0x04,

ESPCONN_KEEPALIVE = 0x08,
ESPCONN_END
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enum espconn_level{
ESPCONN_KEEPIDLE,
ESPCONN_KEEPINTVL,
ESPCONN_KEEPCNT

/*x 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

/*x A espconn descriptor x/
struct espconn {
/** type of the espconn (TCP, UDP) x/
enum espconn_type type;
/*% current state of the espconn *x/
enum espconn_state state;
union {
esp_tcp xtcp;
esp_udp *udp;
} 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

7.5. HHEXREEX

/* interrupt related x/

#define ETS_SPI_INUM 2
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#define ETS_GPIO_INUM 4
#define ETS_UART_INUM 5
#define ETS_UART1_INUM 5
#define ETS_FRC_TIMER1_INUM 9

/* disable all interrupts *x/
#define ETS_INTR_LOCK() ets_intr_lock()
/* enable all interrupts *x/

#define ETS_INTR_UNLOCK() ets_intr_unlock()

/* register interrupt handler of frc timerl s/
#define ETS_FRC_TIMER1_INTR_ATTACH(func, arg) \
ets_isr_attach(ETS_FRC_TIMERI_INUM, (func), (void *)(arg))

/* register interrupt handler of GPIO *x/
#define ETS_GPIO_INTR_ATTACH(func, arg) \
ets_isr_attach(ETS_GPIO_INUM, (func), (void *)(arg))

/* register interrupt handler of UART x/
#define ETS_UART_INTR_ATTACH(func, arg) \
ets_isr_attach(ETS_UART_INUM, (func), (void *)(arg))

/* register interrupt handler of SPI x/
#define ETS_SPI_INTR_ATTACH(func, arg) \
ets_isr_attach(ETS_SPI_INUM, (func), (void x)(arg))

/* enable a interrupt *x/
#define ETS_INTR_ENABLE(inum) ets_isr_unmask((1<<inum))
/* disable a interrupt *x/

#define ETS_INTR_DISABLE(inum) ets_isr_mask((1l<<inum))

/* enable SPI interrupt *x/
#define ETS_SPI_INTR_ENABLE() ETS_INTR_ENABLE(ETS_SPI_INUM)

/* enable UART interrupt *x/
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#define ETS_UART_INTR_ENABLE() ETS_INTR_ENABLE(ETS_UART_INUM)
/* disable UART interrupt *x/
#define ETS_UART_INTR_DISABLE() ETS_INTR_DISABLE(ETS_UART_INUM)

/* enable frcl timer interrupt */
#define ETS_FRC1_INTR_ENABLE() ETS_INTR_ENABLE(ETS_FRC_TIMER1_INUM)
/* disable frcl timer interrupt */

#define ETS_FRC1_INTR_DISABLE() ETS_INTR_DISABLE(ETS_FRC_TIMER1_INUM)

/* enable GPIO interrupt */
#define ETS_GPIO_INTR_ENABLE() ETS_INTR_ENABLE(ETS_GPIO_INUM)
/* disable GPIO interrupt *x/
#define ETS_GPIO_INTR_DISABLE() ETS_INTR_DISABLE(ETS_GPIO_INUM)
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8. SMEIRFIE=NERO

SNEIEEIREN AT IS £ /ESP8266_NONOS_SDK/driver lib,

8.1. GPIOEO
GPIO tH&3ZO1iIF /ESP8266_NONOS_SDK/include/eagle_soc.h & gpio.h,
{ERARFIATSZ /ESP8266_NONOS_SDK/examples/IoT_Demo/user/user_plug.c.

1. PINBREEX
MTRE XIZH GPIO ERPIATS

PIN_PULLUP_DIS(PIN_NAME)
B R

PIN_PULLUP_EN(PIN_NAME)
B EHI{FEE

PIN_FUNC_SELECT(PIN_NAME, FUNC)

EHITNAEEIE

il :

// Use MTDI pin as GPIO12.

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U, FUNC_GPI012);

2. gpio_output_set

IhgE:
%& GPIO B

BREE X :
void gpio_output_set(
uint32 set_mask,
uint32 clear_mask,
uint32 enable_mask,
uint32 disable_mask
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S
uint32 set_mask : EBHHASHN, XMRNAIRL, MBS, XMNAIH0, FEZRE
uint32 clear_mask : &EBMERMENML, WRAIAL, HEME, WNAA0, FETIRE
uint32 enable_mask : iZE{FHEM L AINL
uint32 disable_mask : iZEBE{FEEMARIN

RG] :
¥

il
gpio_output_set(BIT12, @, BIT12, 0):
®E GPI012 WMLSHEFE;
gpio_output_set(@, BIT12, BIT12, 0):
®E GPI012 HHRFEF;
gpio_output_set(BIT12, BIT13, BIT12|BIT13, 0):
®E GPIO12 WHSEF, GPIO13 HMHEET;
gpio_output_set(o0, 0, 0, BIT12):
®E GPIO12 FEA

3. GPIO MAWEBHEXE

GPIO_OUTPUT_SET(gpio_no, bit_value)
%E gpio_no B bit_value, 5t—THHmESEEFNRGIER.,

GPIO_DIS_OUTPUT(gpio_no)
®E gpio_no BN, 5t—THREBRMATRGIER.

GPIO_INPUT_GET(gpio_no)
FREX gpio_no EMIMIETIRE,

4. GPIO Hlf

ETS_GPIO_INTR_ATTACH(func, arg)
A GPIO FRETAME R ER

ETS_GPIO_INTR_DISABLE()
% GPIO Hlif

ETS_GPIO_INTR_ENABLE()
F GPIO Hif
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5. gpio_pin_intr_state_set
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IhgE:
RE GPIO AREfTAEAIRTS
REEN :
void gpio_pin_intr_state_set(

uint32 i,
GPIO_INT_TYPE intr_state

uint32 i : GPIO pin ID, f#0i%E GPIO014, MKy GPIO_ID_PIN(14);

GPIO_INT_TYPE intr_state : FRBffR&IRTS:

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

} GPIO_INT_TYPE;

~

~

u A W N PP S
-

R[]
b

6. GPIO HHTAb IR R ER

£ GPIO FRURtIEREIA, TEMAN THREFRBIRIDN LA PRPIATS:

uint32 gpio_status;

gpio_status = GPIO_REG_READ(GPIO_STATUS_ADDRESS);

//clear interrupt status

GPIO_REG_WRITE(GPIO_STATUS_WI1TC_ADDRESS, gpio_status);
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8.2. UART#E[O
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AR T, UARTO fERRSRIFTENME R LIEO, HEENW UART BY, UARTO fERNEIRIX

A¥O, UARTT fERFTENMER MmO, ERAKN, BlREEEZER,
FAF Bl [a) Espressif Systems BRiETFZHAY UART MB X1,

1. uart_init

IhgE:

X UART &z, " UART RUSRIABKL

BRENEN :
void uart_init(
UartBautRate uart@_br,
UartBautRate uartl_br
)

S
UartBautRate uart@_br : uart@ E4F=ER

UartBautRate uartl_br : uartl 4=

AR
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;

AETH
¥

2. uart0_tx_buffer

IhgE:
BiY UARTO it FFEUE
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RENEN :

void uart@_tx_buffer(uint8 xbuf, uint16 len)
S

uint8 sbuf : HIEER

uintl6 len : ¥UBKE
y{C1H

7T

3. uart0_rx_intr_handler

IheE:
UARTO FRHFLMERER, FEF RITEIZER BRI H IR B2 4B IR b,
BRENEN :
void uart@_rx_intr_handler(void xpara)
S
void xkpara : IBEEUELEM RcvMsgBuff H9IEH
RME:
T
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8.3. 12C Master 1E[
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ESP8266 AEEEN 12C MiRE, 1BRILAMER 12C Fi8&, NEfM 12C MIgE (FlalAZEEFE

R2%) HATEB SRS,

1 GPIO BEHIAERER A LARCE A FRIEL (open-drain), MMRIIAR EHE GPIO OR{E 12C

data 3§ clock IfRE,

BN, SAWERRME ERIBE, MBI EHiERE,
FAF ] [a Espressif Systems ERIFIFAHAY 12C NRBXAHY,

1. i2c_master_gpio_init

IhgE:

I¥E GPIO  I2C master &=

BREEN :

void i2c_master_gpio_init (void)

2. i2c_master_init

IhgE:

Mgt 12C

FRELEN :

void i2c_master_init(void)

3. i2c_master_start

INgE:
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RE I12C HARFRE

RENE N :
void i2c_master_start(void)

4. i2c_master_stop

IhgE:
®RE I2C Bk
FRELEN :

void i2c_master_stop(void)

5. i2c_master _send ack

INgE:
&i%x I2C ACK

FREEN :

void i2c_master_send_ack (void)
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i2c_master_send_nack
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IhgE:
&i% I2C NACK
REEN :

void i2c_master_send_nack (void)

7. i2c_master _checkAck

THEE:
& I2C slave B9 ACK
BRELEN :

bool i2c_master_checkAck (void)

AETH
true: 3REX I2C slave ACK

false: ZKEX I2C slave NACK

8. i2c_master_readByte

IhgE:

M I2C slave ER—1NFET

BRERE X :

uint8 i2c_master_readByte (void)

AETH

uint8 : EEFIAE
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i2c_master_writeByte

IhgE:
[ I2C slave E—1EFET
REEN :
void i2c_master_writeByte (uint8 wrdata)
S
uint8 wrdata : %0E
AETH
P
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8.4. PWM i[O
AR ERENZE pwn. h AR PWM FBR3RO, 1F480 PWM NEXAEIFSE "8D-
ESP8266__ Interface PWM",

PWM IREH#E O R ELABEER hw_timer.c IRORMER, RAENEBTR—EEHENS.
PWM RZi5# N deep sleep 18D, tiEEMA wifi_set_sleep_type(LIGT_SLEEP); ¥§ B shiEIRIE &
B Light sleep, EX Light sleep 7EREIREAE]IR{E CPU, & CPU HRIB]RNEEIMAL NMI HRET,

1. pwm_init

IhgE:
a1t PWM, B3 GPIO %#%, BEAMA=LE. BRI ZFRARE—IX.

BREEN :
void pwm_init(
uint32 period,
uint8 xduty,
uint32 pwm_channel_num,

uint32 (xpin_info_list)[3])

uint32 period : PWM [EHA;
uint8 xduty : &I PWM MAHTHE
uint32 pwm_channel_num: PWM BE&E#X
uint32 (xpin_info_list) [3]: PWM HiBER GPIO EHSH. AZHE— n x 3 WH4E
1EE, BEPEXT GPI0 MFFEE, W PIN fIK I0 SR{EM GPI0 MNHFS
R[E:
7
il
gL — 1= BERIPWM:
uint32 io_infol[l[3] =

{{PWM_0_OUT_IO_MUX,PWM_0_OUT_IO_FUNC,PWM_0_OUT_IO_NUM},
{PWM_1_OUT_IO_MUX,PWM_1_OUT_IO_FUNC,PWM_1_OUT_IO_NUM},
{PWM_2_0UT_IO_MUX,PWM_2_OUT_IO_FUNC,PWM_2_OUT_IO_NUM}};

pwm_init(light_param.pwm_period, light_param.pwm_duty, 3, io_info);
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2. pwm_start

IhgE:
PWM FHia., B/REHH PWM RER, HEESEMARAAEORTITE.
REEN :

void pwm_start (void)

3. pwm_set_duty

IhgE:
RE PWM ENMEEESHNETIE, IRELE PW (ES5HBEFAMGAE, duty BSEEEE PWM B
HAREE, HwA{EAN: Period x 1000 /45 , 5Ia0, 1KHz PWM, duty SEERZ: 0 ~ 22222

R
RERHE, EEREA pwn_start AR,
BREEN :
void pwm_set_duty(uint32 duty, uint8 channel)
S
uint32 duty : RESHEFNESH, STERIES (dutyx45)/ (period*1000)
uint8 channel : HEIEIREMN PWM @&, BVETCTEMKIEXFMERT/LEE PWM, £ I0T_Demo
FREVETE #define PWM_CHANNEL EXKTEEMA,
AETH
7

4. pwm_get_duty

IhgE:
RENER PWM 5589 duty S8, SZLEBIERN (duty=*45)/ (period*1000)

BRENENX :
uint8 pwm_get_duty(uint8 channel)
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S
uint8 channel : HEEZWH PWM @&, BUETTEMKIEFMER T /LEE PWM, £ I0T_Demo
FhEVEZE #define PWM_CHANNEL EXHTBEIA.

R[E
SIMERE PWM 558 duty S

5. pwm_set_period

IheE:
RE PWM EHB, B{U: us, B0, 1KHz PWM, S%U5 1000 us,
xR
RETHE, TEEMA pwn_start 4.
BREE X :
void pwm_set_period(uint32 period)
S

uint32 period : PWM FEHI, BfI: us

iR[E:
.

6. pwm_get_period

IhgE:
#=i5 PWM EIHE

BRERE X :

uint32 pwm_get_period(void)

PWM EHA, Bfu: us
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7. get_pwm_version

IhgE:
BHif) PWM hRAEE
REEN :

uint32 get_pwm_version(void)

PWM HRAER
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8.5. SDIO ¥
ESP8266 X2 $5{E SDIO slave,

1. sdio_slave init

TheE:
a1t SbIo,
REE N :

void sdio_slave_init(void)

2. sdio_load data

ThEE:
InE RSl SDIO buffer th, FHi@%1 SDIO host JEEY,

BREVEN :

int32 sdio_load_data(const uint8% data, uint32 len)
S

const uint8% data D FEEEE

uint32 len D BURKE
iR[E:

SEFRARINANELE) SDIO buffer HMIBUEKE.

BRSSO LR, WREIEBT SDI0 buffer AIMBEE, HiRE 0, HIBMEBRK,

3. sdio_register_recv_cb

INgE:
JEAF SDI0 YKE host EIEAVEIEREL.

ERESEN:

typedef void(xsdio_recv_data_callback) (uint8% data, uint32 len)
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o EMEIENAREREEIE cache &, ENENEREBIABEARI ICACHE_FLASH_ATTR BEEX.,

BRELEN :

bool sdio_register_recv_cb(sdio_recv_data_callback cb)
S

sdio_recv_data_callback cb ! ENERER
R[] :

true, SEMALIN

false, EALM
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9. M=%

9.1. ESPCONN %&ig

A& Espressif BBS 12{#AY/RHl http://bbs.espressif.com/viewforum.php?f=21

1. TCP Client &z

pE =1
* ESP8266 T {ETE station BT, FTHAIA ESP8266 B2 %EE AP (IRH) o E2ZR IP thlit, SH

client F#%.

o ESP8266 TETE softap #BR T, FHAIAEHE ESP8266 MIIREEMWHEE IP Hutlt, BF client
EiZ,

*  MIELEMINADIEH espconn SEK;
o TEMFETRATNA ] 3 R AR F2 R CER S P [l 8 R

» (I8H espconn_regist_connectcb ] espconn_regist_reconch)
e i@ espconn_connect #1715 TCP Server H%EE;

* TCPEERZBIAING, EERZMINAEIEREL (espconn_connect_callback) A, JEAHEULEL
ERIENARER, &XEERINAYEIE R AN BT EIZ R E1E R L,

» (VAFE espconn_regist_recvchb, espconn_regist_sentcb ] espconn_regist_disconch)

o  TERERINEUERIENERE, SEREBIERINENERES, RATHITERREN, BIGESEN
—EMNE, BRERRBHRITER.,

2. TCP Server &=
FE
e ESP8266 T {ETE station BT, FEHMAIA ESP8266 BRHEER IP thlit, BEHserver{iilf,
e ESP8266 TETE softap 2T, AILAEIRZH server fiilfy,

TR
*  MIEL{ENNADIRM espconn S
VRSB SRARTNAY [ 3 B R I R S A A o R

» (A espconn_regist_connectcb #] espconn_regist_reconch)

Espressif Systems Confidential 235/240 Friday, July 15,2016


http://bbs.espressif.com/viewforum.php?f=21

N
S - c5pB266 cxmss

e AHA espconn_accept {iilff TCP &E#E;

* TCPEIRZBIIAING, EEZMINAEIERKEL (espconn_connect_callback) A, JEAHEULEL
EHIENARER, &KRERERINAYEIE R AN B A EIZRIE1E R SR,

» (M espconn_regist_recvch, espconn_regist_sentcb ] espconn_regist_disconchb)

3. espconn callback

R ERIER (B R X AR
espconn_regist_connectcb espconn_connect_callback TCP & EILAIN
espconn_regist_reconcb espconn_reconnect_callback TCP EZEE S E MW
espconn_regist_sentcb espconn_sent_callback TCP g UDP ##E & 1%5CRY
espconn_regist_recvcb espconn_recv_callback TCP 8 UDP #UEIEIR
espconn_regist_write_finish espconn_write_finish_callback B INE N TCP BIEEF
espconn_regist_disconcb espconn_disconnect_callback TCP EIZ1E Wi FF

HE
ElAREHENRIEH arg , XM EZZEE espconn 355, %3859 SDK AEBAIFRY
18, AEIENAGANIIEF UL RIBEAR—4E, BOMRLLAIBTIM K &R, FIRIE espconn Z5ta{Ar
B9 remote_ip, remote_port FIHiZERZRPIRENEZEH,
* W08 espconn_connect (8&F espconn_secure_connect)k, REIFEZ(E, EZEREIL, T
S NE(T espconn callback,

o FMTE espconn {E{AEIAFIERA espconn_disconnect ( 8F espconn_secure_disconnect)
Wi EsE, WBEE, JATE espconn EIFPERAAESIIA T (system_os_task Fl

system_os_post) & espconn_disconnect ( (& espconn_secure_disconnect) #iFFi&E

%,
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9.2. RTCAPIs {FR I
AT TG, BIIARRIE RTC R EFN &L ),

memory,

ESP8266 sok &z

£ system_restart BRIRYZE(L, AKRIEE RTC

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

os_timer_t rtc_test_t;
#define RTC_MAGIC 0x55aaaab5

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;

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

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

RTC_MAGIC;

rtc_time.time_acc= 0;

rtc_time.magic =

rtc_time.time_base =
os_printf("time base :

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

uint32 rtc_t1,rtc_t2;
uint32 sti1,st2;
uint32 call, cal2;

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

system_get_rtc_time();
%d \r\n",rtc_time.time_base);
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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 : %lld \r\n",rtc_time.time_acc);
os_printf("power on time : %lld us\r\n", rtc_time.time_acc/1000);
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);

¥
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9.3. Sniffer izAA
sniffer BOI¥4AIRAA, ESE R (ESP8266 Technical Reference) .

9.4. ESP8266 soft-AP [l station (SiEE N

F 7K ESP8266 X #F soft-AP + station $£774&3(, 1BE ESP8266 LfRRB—TEMH(EE. EItE
soft-AP + station BT\ RS, ESP8266 soft-AP SSIER(EEIES ESP8266 station —3,
X RHIESEN ESP8266 soft-AP + station RN —LE4T 8 LARNME, BFRIETE. fla:

TER—
(1) 402R ESP8266 station EZEI— T IEH (RIXEHFESH 6)
(2) BIEO wifi_softap_set_config i&E ESP8266 soft-AP
(3) BIRBEEREEN, ZAPIKIRE] true, (BIEES{NASBENETINS ESP8266 station &
—, EXTMHIFEBMEREESH 6, BN ESP8266 1EMEH L RE—1518, H ESP8266 station
5 soft-AP ##OHA,

BR=
(1
2

) WPAEO wifi_softap_set_config iZE ESP8266 soft-AP(HIRI{SiE S F 5)
(2) EAh station EIEZF ESP8266 soft-AP
(3) }§ ESP8266 station BEIZZIRRE (RIZEBFEESH 6)
(4) ESP8266 soft-AP JEEMNHEE(FES 5 ESP8266 station —3 ({538 6)
(5) ATFEENRE, ZHENEEE| ESP8266 soft-AP Ry station AY WiFi ZEIZRITFT,

BR=
(1) EAfh station 5 ESP8266 soft-AP 31 EHE
(2) WIS ESP8266 station —HE XMW EIRF KA, TIEESIN ESP8266 softAP nkHYEIZRIF .
X9 ESP8266 station RIBHE MEEEXBIRKH, =IRE ESP8266 HEXENEYNIREE,
ESP8266 soft-AP (I EthELLFERNMEE N, XFIRESEN ESP8266 softAP URkIR A EIZMTTT .
XfER, BPeEIREEN2S, BINEIEB wifi_station_disconnect {S1E ESP8266
station FHFEIZIHANEIE; B EVIRECER, A wifi_station_set_reconnect_policy #
wifi station _set auto _connect 2]k ESP8266 station & EIEKH.
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9.5. ESP8266 2xi{= 2 i%AA
ESP8266 BoIRTS, JEM UARTO ARKASER 74880 FTENAI BN &

3 2013, rst cause:2, boot mode: (3, 6)

Heh AP S ENEMEEHRBI T
EEhEe 15iBA

1: power on

rst cause 2: external reset

4: hardware watchdog-reset

boot mode 1: ESP8266 4bF UART-down #&zt, BI5@id UART FEEH
B—1"SH 3 : ESP8266 4bF Flash-boot #=;, M Flash B&liaiT
chksum chksum 5 csum E1ES, RTBNEFER Flash 1EEUEH
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