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

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

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

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

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

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

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

void user_init(void) 2 LEEFHAORE, ARPRE—IGRAED, BRAEZRI
AEMEHEIE. MESERE . EN 2SR LEINRE.

SDK_v1.1.0 R ZJfahiads, 1E7E user_main.c ¥ void user_rf_pre_init(void), AJ&%
|IOT_Demo B user_main.c. FIPA[{E user_rf_pre_init AEZE RF ¥I%A1k, #% RFIZREBEO N
system_phy_set_rfoption, ZETE deep-sleep BIAM system_deep_sleep_set_option. WRIE
B RF R¥TFF, W ESP8266 station & soft-AP BT AR, 152 A Wi-Fi fBXxE O XML& IhEE.

SDKARMH T 3t json BRILIEAPI, ARHMATLIRABEEXHEERKRN, BITHHELITAE.

Eﬁ:
Ei

JE OS SDK /1, HFREBELFE, 1 task EREEKEISG F CPU:

» IR —task HH CPU RRE, BSEEITANRMARKIENT, RAER;
» IR — task 5 A CPU BT 10 ZF>, AJRESE Wi-Fi B AiT;

o EINFHAENZSIIKNEMEIRAING, T ENELE ABIRER;

o 3F OS SDK TR R # P, 15701 FE{AT ICACHE_FLASH_ATTR EXHIR#L;

o EINfEA RTOS SDK, OS £EEARME task, &1 task fIZFIIA MG CPU
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3. AIEF#O (APIs)

3.1. BHEER S

AT ERN 885 O F /esp_iot_sdk/include/osapi.he EER, LUTHEEO 5 FARIERN SFEKMA
SCHL, ERSSHRBEES PWHNIT. BNESAREMPET, KEWRMBIARNEFER, FHikd
T os_timer RFEIEOFARERIEEH SFHEHHNIT

MRBSEEROER, Fla, BEMRER GPIO, BFREH4 DI ER2S, BEAT[£%E hw_timer.c,
T {4 e B 2R BT SR B AR AR i R A BAT -
AR
o XFE— timer, os_timer_arm 3k os_timer_arm_us NREEEAH, HH5L os_timer_disarm
e os_timer_setfn ARTE timer AR{FBEAIIE N A, £ os_timer_arm I os_timer_arm_us Z 8
& os_timer_disarm Zf&/

1. os_timer_arm

IfigE:
fFRE R R ER B8R
BREE N :
void os_timer_arm (
ETSTimer xptimer,
uint32_t milliseconds,
bool repeat_flag

SH:
ETSTimer *ptimer : ERN8%H
uint32_t milliseconds : EREE, 8 Z#
WARIEA system_timer_reinit, | AA%% A OXFFFFFFF
WIAMAT system_timer_reinit, H\AAHA 0x41893
bool repeat_flag : ENRERTEE
iR[E
x

2. os_timer_disarm

THAE:
BCH ERY 28 2 R
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void os_timer_disarm (ETSTimer xptimer)
S

ETSTimer sptimer : EREEEH
iR[E :

T

3. os_timer_setfn

Ifke:
REBEENEEEIERE. EHENE, YIREBERE.
REEN:
void os_timer_setfn(
ETSTimer xptimer,
ETSTimerFunc *pfunction,
void *xparg

)

SH:
ETSTimer *ptimer : ENS3%H
TESTimerFunc spfunction : ERNEEIEERE
void kparg : EIARENSH

iR :
x

4. system_timer._reinit

THEE:
EFVIBRHERNZ, SREFARPEENERAR
EE:

1. EREX USE_US_TIMER;
2. system_timer_reinit EEF&FHRIEMA, user_init HE—.

REEN:
void system_timer_reinit (void)

SH:
i

iR[E :
x
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IhRE
{ERERFD R ERS 2R,
EE:
1. BEEX USE_US_TIMER
2. 5% user_init RBIAE—A), HIAMA system_timer_reinit

BREEN
void os_timer_arm_us (
ETSTimer xptimer,
uint32_t microseconds,
bool repeat_flag

S
ETSTimer *ptimer : ERN3%H

uint32_t microseconds : ERESE, B M, mINER 0x64 |,

bool repeat_flag : ENBEREE

R[E :
7

BAAHA OxFFFFFFF

3.2, TE-FRTERTS 2]

ATl ERY 2882 O F /esp_iot_sdk/examples/driver_lib/hw_timer.c. FIPA[1EE

driver_lib R TH “readme. txt” XHEH.

=z
AR

o UNRFEANMI FHNE, B AEEZENENSS, A hw_timer_arm BFS% val KT 100
o HNR[EMA NMI HETE, BAZERNBEIREMIR, ATFTHEM ISR

o UNR{EMAFRC1 FMTR, A ER ST EFTHTEM ISR

e hw_timer.c FJEOAREER PWM IRENEA R EN{ER, RAZEEXATE— 1 EHE 2.

1. hw_timer_init

TheE:
VR IESE ISR ERSEE

Espressif Systems Confidential 17/155

Friday, July 3, 2015




\
@ Espressif Systems ESP8266 sok sz

REEN:
void hw_timer_init (
FRC1_TIMER_SOURCE_TYPE source_type,
u8 req

FRC1_TIMER_SOURCE_TYPE source_type : &2 ISR &
FRC1_SOURCE, f&F FRC1 HIHTR
NMI_SOURCE, f#M NMI HETR

ug8 req : 0, NEEMEEK
1, BEMEE

iR[E
7

2. hw_timer_arm

ThEE:
{ERERE (Rl 2 AT 28

BREEN :
void hw_timer_arm (uint32 val)

S
uint32 val : EHBHEE

«  BEpPERER:
» fEM FRC1 W#FE (FRC1_SOURCE) , BUESEE : 50 ~ Ox7fffff;
> M NMI FHHE (NI_SOURCE) , BUESEE : 100 ~ OxTFFfff;
o JeEapEEER, WEEE : 10 ~ 0xTFFFff;

iR[E
7

3. hw_timer_set func

ThEE:
REERSOERE. FRENSE, BIRERIERE.
BREEN

void hw_timer_set_func (void (% user_hw_timer_cb_set) (void) )
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S

void (x user_hw_timer_cb_set) (void) : EHEEEiARE

iR[E
.

4. TEHER RO

#define REG_READ(_r) (k(volatile uint32 %) (_r))

#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("b%u:%sd\n", idx++,3);
j = 0;
}
¥

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);

}

3.3. EHZx#&EO

1. system_get_sdk_version

IfikE:
iR SDK MAfEE
BREE N :
const charx system_get_sdk_version(void)
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SH:
x

iRME
SDK JRAER
=~

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

2. system_restore

IgE:
REHTRE. AEOFEHRUTEANEE, MEKIAE: wifi_station_set_auto_connect,
wifi_set_phy_mode, wifi_softap_set_config #%, wifi_station_set_config #f3x,
wifi_set_opmode, LK #define AP_CACHE iZ®EH AP EE.
void system_restore(void)

SH:
x

iR[E :
x

3. system_restart

IfigE:
RAER
BREEN:
void system_restart(void)
SH:
x
iR[E :
x

4. system_init_done_cb

£ user_init #iAR, FMRESWAELTHRAIEERE.

#0O wifi_station_scan RAERS¥RLTHRE, FH station BHFEREMNBER TIAR.
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void system_init_done_cb(init_done_cb_t cb)
SH:
init_done_cb_t cb : RZ¥ATRAIEIERE

iR[E

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

5. system_get_chip_id

IfigE:
F|S A ID
REEN:
uint32 system_get_chip_id (void)
S
x
iR[E :
&h ID

6. system_get_vdd33

JE VDD3P3 &M 3 1 4 MREE, £ 1/1024 V

e system_get_vdd33 #JE TOUT BEMEZTHIER TFEM.
« TOUT EBMEZTMIERT, esp_init_data_default.bin (0~127byte) HfN%E 107 byte
#'vdd33_const” , %IURA OXFF, BJ 255;
REEN:
uint16 system_get_vdd33(void)

SH:
b
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iR[E
VDD33 H[EE. #fi: 1/1024 V

7. system_adc_read

WE TOUT EM 6 MEARE, $£: 1/1024 V

* system_adc_read %FE TOUT EMMEINTHEEREATER, ATOUT EMmAREEERE
0~ 1.0V,

o TOUT EEMMZINBEBBMNIENT, esp_init_data_default.bin(@~127byte) FHy%E 107
byte (vdd33_const), @#%J1i& VDD3P3 &Ml 3 A 4 LESTHEEHRE

e ‘“vdd33_const” HIEf[Z 0.1V, ESP8266 HIT{EHR/ESEE N 1.8V~3.6V,
It “vdd33_const“MBREEERE NZ[18, 36]

BREEN:
uint16 system_adc_read(void)

TOUT ER) 6 MEARE, B 1/1024 V

8. system_deep_sleep

RESHFHEA deep-sleep B, MKRIRIRENEEEMREE, MEEEEFM user_init EFNET-

. EEEENE XPD_DCDC i®id OR ##EE| EXT_RSTB, FfE deep-sleep Mifig.
» system_deep_sleep(0) KZEMEEER S, TEIIINE GPIO R RST RIMEEE.

BREIEN
void system_deep_sleep(uint32 time_in_us)

uint32 time_in_us : {RKERRAYE], B RFD

iR[E :
.
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9. system_deep_sleep_set_option

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

BREE X :

bool system_deep_sleep_set_option(uint8 option)

#:
uint8 option :
deep_sleep_set_option(@): H esp_init_data_default.bin(@~127byte) A byte 108
=% deep-sleep MEEEERIRAEHIT RF_CAL;
deep_sleep_set_option(1l): deep-sleep MiEEFMEF LRAIITH—E, <#fT RF_CAL,
HSERRBRAKX;
deep_sleep_set_option(2): deep-sleep Maf2/EA#E{T RF_CAL, XFEHRE/N;
deep_sleep_set_option(4): deep-sleep MEE[EAR$IH RF, 5 modem-sleep 1TH—E, X
RN, BRI EWREEEIE LXMW EE.

RE:

true : WL

false : X

o

10. system_phy_set_rfoption

ke
BB x ESP8266 deep-sleep EER, E&HFIHF RF.

=
o KEORAFAE user_rf_pre_init FiEAMA.

e« AX#EOLE system_deep_sleep_set_option IHAREHEML, system_deep_sleep_set_option
£ deep-sleep HIVAA, A#EOHE deep-sleep EERWIALNIERE, UAREOEE L.

o ERAAEOR, EXEDERIT X system_deep_sleep_set_option

void system_phy_set_rfoption(uint8 option)
SH:

uint8 option :

system_phy_set_rfoption(@) : H esp_init_data_default.bin(@~127byte) HJ byte

108 &% deep-sleep EEREMZTHIT RF_CAL;
system_phy_set_rfoption(1) : deep-sleep EERFHIFWAILFI LR —#, Eff RF_CAL, &8
B Ko

system_phy_set_rfoption(2) : deep-sleep EESREHI¥IIATL, A1E RF_CAL, HRE/N
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system_phy_set_rfoption(4) : deep-sleep EERFHI¥IAIL, FFIF RF, 1 modem-sleep
—H, BRRN, BRIEENEEETE L EREE.
iR[E :
x
11. system_phy_set_max_tpw
IfigE:

%8 RF TX Power &KX{E, #£{i: 0.25dBm
EREEN

void system_phy_set_max_tpw(uint8 max_tpw)
SH:

uint8 max_tpw

RF Tx Power M AME, AIS$% esp_init_data_default.bin (0~
127byte) BIEE 34 byte (target_power_qdb_0) ®E, Bfi: 0.25dBm, S#5eE [0, 82]
IR[E
x

12. system_phy_set_tpw_via_vdd33
ke

RIEN LR VDD33 HEE, EFIAE RF TX Power, E{i: 1/1024 V
EE:

BREEN

£ TOUT EME=KIERAT, VDD33 HBEERET system_get_vdd33 NERE.
£ TOUT ERMESNBEREEIERT, RNAfEM system_get_vdd33 JUE VDD33 HE{H.

void system_phy_set_tpw_via_vdd33(uint16 vdd33)
SH:

uint16 vdd33 :

EFNERN VDD33 {&, FI: 1/1024V, BXREEE: [1900, 3300]
IR [E
x
13. system_set_os_print
IhéE:
FFXFTED log ILhgE

void system_set_os_print (uint8 onoff)
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SH:
uint8 onoff

==,
TR

onoff==0: ¥TENTHAES
onoff==1: ¥TENIHAE

KIME:
FTENTHAE
iR[E
x

14. system_print_meminfo

Ifke:

TENRGNEZ B HE, FTENEE8IE data/rodata/bss/heap
BREE X

void system_print_meminfo (void)

15. system_get_free_heap_size

IfikE:

ERREFETH heap XFEK/N

uint32 system_get_free_heap_size(void)
S

x
iR[E :

uint32 : AT heap Z[EX/M

16. system_os_task

TheE:
BERZES
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REEN
bool system_os_task(
os_task_t task,
uint8 prio,
os_event_t  xqueue,
uint8 glen

os_task_t task : FE&HH

uint8 prio : EHMAER, UMXHEF 3 MIARNES: 0/1/2; 0 ARRKER
os_event_t xqueue : HEPAFIHEE

uint8 qlen : HEMFRE

iR[E :
true: mRIN
false: %K

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

}

void task_init(void) {
testQueue=(os_event_t *x)os_malloc(sizeof(os_event_t)*TEST_QUEUE_LEN);
system_os_task(test_task,USER_TASK_PRIO_@,testQueue, TEST_QUEUE_LEN);

17. system_os_post

IhAE:

BESLIEHER
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bool system_os_post (
uint8 prio,
os_signal_t sig,
os_param_t par

SH:
uint8 prio ! EEMERR, SEIRNESHEEITN.
os_signal_t sig : HERH
os_param_t par : HESH
RE:
true: BRIfI
false: &M

26 E—TRRbl:
void task_post(void) {
system_os_post(USER_TASK_PRIO_@, SIG_RX, ‘a’);
}

FTEN#H :
sig_rx a

18. system_get_time

ke

TINRFAE, BA: R
REEN:

uint32 system_get_time(void)
S

x
R[E :
REGAT[E, B WD,

19. system_get_rtc_time

IhAE:
& RTC BY[E), Bfi: RTC AS$HEHR

=~
5140 system_get_rtc_time iRME 10 (FKFx 10 4 RTC FHA),

system_rtc_clock_cali_proc RE 5.75 (&5 1 4 RTC BEH#HR 5.75 ##),
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MSEERRYEI R 10 x 5.75 = 57.5 .

system_restart B, R&EMNEIEAZT, B2 RTC WENRLS:. B2 UMRINBEEFRT EXT_RST
IskE CHIP_EN B, S HEME (81 deep-sleep ENMEEMNIER) , RTC WitEIBE (.
BRI

s SMEBE{L (EXT_RST) : RTC memory A%, RTC timer ZFHERMEBiHE
» watchdog reset : RTC memory A%, RTC timer ZHEHIAE

e system_restart : RTC memory A%, RTC timer HEFEHIAE

o HJELEE : RTC memory FE#L{E, RTC timer HEFIMEITHH

e CHIP_EN £fi : RTC memory FE#ML{E, RTC timer FEZRIMIIHE

EHEN
uint32 system_get_rtc_time(void)

RTC RYig]

20. system_rtc_clock_cali_proc

THEE:
18 RTC B $PAEHER.

=
RTC EEEHREHE /NS -
RTC M{tEHRSHEET L4 R, Fitt RTC RHMERTFAERBETESNERE AT .

uint32 system_rtc_clock_cali_proc(void)

5
=

RTC RY$hEEA, 2af7: #F), bitll ~ bit0 J/NEER% (B 2 SNEIf * 100: (RTC_CAL*
100) >> 12 )

o
TR

RTC ~BIILBR.
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21. system_rtc_mem_write

Ike:
BT+ deep-sleep B, {X RTC MEILE, ARWNEERE, TKEEIEEA RTC memory . iR
TEHH user data Bkt 512 bytes AP EMBEIE.
[ —— system data >|< user data >|
| 256 bytes | 512 bytes |

RTC memory RE4 =T F3 0, %0545 des_addr Shblock number, 4 block 4%y, HEE

A& user data X#2i40i 8, des_addr 3k 256/4 =64, save_size NIENFIEHT T

REEN:
bool system_rtc_mem_write (
uint32 des_addr,
void * src_addr,
uint32 save_size

)

SH:
uint32 des_addr : BA rtc memory V&, des_addr >=64
void * src_addr : ¥iEiESt.
uint32 save_size : HEKE, B FF.

iR[E
true: HmIN
false: %I

22. system_rtc_mem_read

IN&E:
EEL RTC memory m#iiE, BN TEM user data B 512 bytes AR FPEMEEE.
|<——— system data >|< user data > |
| 256 bytes | 512 bytes |
II%E»:

RTC memory H#E 4 FPHEFEE, REFHMSE src_addr Hblock number, 4FTHE
block, FIt#EIEE FEuser data XiZisfii®E, src_addr & 256/4 = 64, save_size HfF
ABHERNF TG
REEN:
bool system_rtc_mem_read (
uint32 src_addr,
void * des_addr,
uint32 save_size
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S
uint32 src_addr : §EHCrtc memory f{iiE, src_addr >=64
void * des_addr : ¥uEigHt
uint32 save_size : HUEKE, #8{1: FT
iR[E :
true: mIN
false: &K

23. system_uart_swap

IgE:
UARTO ##. 3% MTCK {5 UARTO RX, MTDO &£ UARTO TX. fEfFLthA MTDO(UQCTS) #0
MTCK(UQRTS) % UARTO, MimE% FFESM UARTO FTEDH ROM LOG.
void system_uart_swap (void)

24. system_uart_de_swap

IfikE:
BGH UARTO %4, MAEHEHR UARTO, MAZEIE MTCK. MTDO fE) UARTO.
BREE X
void system_uart_de_swap (void)
SH:
x
IR[E :
x

25. system_get_boot_version

ThEE:
EH boot RRAEA
BREEN
uint8 system_get_boot_version (void)
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S

¥
iR[E:

boot FRAER.
EE:

WER boot ARAES >= 3 B, X#F boot #IERMEIL (IEM system_restart_enhance)

26. system_get_userbin_addr

THEE:

Y HTEEIZITE user bin (userl.bin =|/E user2.bin) KR
BREEN

uint32 system_get_userbin_addr (void)
SH:

i
iR[E :
FEFEIEITH user bin &Rt

27. system_get_boot_mode

IHAE:
#i8 boot .

uint8 system_get_boot_mode (void)

#define SYS_BOOT_ENHANCE_MODE @
#define SYS_BOOT_NORMAL_MODE 1

E_
boot IEsEiEIl: IFMHEIERMBIZTER;

boot EEEX: NAEMEZIEEMN userl.bin (FKuser2.bin) BIE(T.

28. system_restart_enhance

THAE:
BRA%K, #tABoot &R,
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REEN:
bool system_restart_enhance(
uint8 bin_type,
uint32 bin_addr

uint8 bin_type : bin Z#
#define SYS_BOOT_NORMAL_BIN @ // userl.bin = user2.bin
#define SYS_BOOT_TEST_BIN 1 // @ Espressif HiEM test bin
uint32 bin_addr : bin AL
RE:
true: FRIN
false: %

-

SYS_BOOT_TEST_BIN HFE&r=Mik, AFARMA Espressif Systems HiEHRE.

29. system_update_cpu_freq

ke
%E CPU 57X, BRIAA 80MHz.
bool system_update_cpu_freq(uint8 freq)
SH:
uint8 freq : CPU frequency
#define SYS_CPU_80MHz 80
#define SYS_CPU_160MHz 160
R[E :
true: RIN
false: %k

30. system_get_cpu_freq

ke
i) CPU i,
REEN:
uint8 system_get_cpu_freq(void)

SH:
¥
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iR :
CPU 7%, B : MHz.

31. system_get_flash_size_map

INkE:
EHHEATH flash size 1 flash map.

flash map NNHEFRMIER, FHENBESE XY 2A-ESP8266__I0T_SDK_User_Manual”

LK

enum flash_size_map {
FLASH_SIZE_4M_MAP_256_256 = 0,
FLASH_SIZE_2M,
FLASH_SIZE_8M_MAP_512_512,
FLASH_SIZE_16M_MAP_512 512,
FLASH_SIZE_32M_MAP_512_512,
FLASH_SIZE_16M_MAP_1024_1024,
FLASH_SIZE_32M_MAP_1024_1024

I

BREEN
enum flash_size_map system_get_flash_size_map(void)

5
=

flash map

32. system_get_rst_info

ke
FINHHTBEIER.
LR
enum rst_reason {
REANSON_DEFAULT_RST
REANSON_WDT_RST
// exception reset, GPIO status won’t change
REANSON_EXCEPTION_RST = 2,

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

©, // normal startup by power on

1, // hardware watch dog reset
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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

b

struct rst_info {
uint32 reason; // enum rst_reason
uint32 exccause;
uint32 epcl;
uint32 epc2;
uint32 epc3;
uint32 excvaddr;
uint32 depc;
I

REEN:

struct rst_infox system_get_rst_info(void)
S

¥
RE:
BHRER.

33. system_soft_wdt_stop

IfikE:
KARGEITA
EF-
BOBREEAXAAKEE N 6 #) , SUEHMAEGEIREN
BREEN:
void system_soft_wdt_stop(void)
SH:
x
iR[E :
x
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34. system_soft_wdt_restart

ThEE:

BERRHEITA
R

NFHEWREEITREE (system_soft_wdt_stop) HIERT, AAARED.
BREIEN

void system_soft_wdt_restart(void)

35. os_memset

TheE:
HE C BERE, - BNEYFETEEAS EM.

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

o

#:
void *xs - AEHRAES

int ch - EH#&xE
size_t n - EFEA/N
IR[E:
x
Pl

uint8 buffer[32];

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

36. os_memcpy

Thee:

HE C BERE, REEN
RBEN:

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

void xdes - BIRRFEHRIES
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void xsrc - JRATERIEE
size_t n - EIREKR/NA
iR[E :

¥

=~

ESP8266 sok sz

uint8 buffer[4] = {0};
os_memcpy (buffer, “abcd”, 4);
37. os_strlen
IRE:
Hix C BERY, TEFFEKE.
REEN
os_strlen(char xs)
SH:
char *s - F&FH
IRE:

FRBEKE
=~

char *xssid = “ESP8266";

IHAE:

R ikmE, FTENFRSR,
E=

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

BREEN :

void os_printf(const char xs)
SH:

const char *s - FFH
RE:

x
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=~

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

39. os_bzero

IfikE:
BFFER p AT n M FETHAZEEEE'\0’
void os_bzero(void *p, size_t n)

o

#:
void xp - BEEZHEIELIRAMIE
size_t n - EBENHIEEZTHR

-

[F]:
x

40. os_delay_us

TheE:

FERTER#Y . BxKR1E 65535 us
BREIENX

void os_delay_us(uint16 us)
SH:

uintl6 us - ZERFHS/E
IRE :

¥

41. os_install_putc1

IkE:
FEMHTEN O R
REEN
void os_install_putcl(void(xp) (char c))
SH:
void(xp) (char c) - ¥JENEQOREFEE
RE:
¥

=~
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2% UART.c, uart_init #A) os_install_putcl((void *x)uartl_write_char) ¥
os_printf &AM UART 1 #TEl. &N, os_printf ZRIAM UART 0@ FTEM.

3.4. SPIFlash 0

1. spi_flash_get_id

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

IRE:
spi flash id

2. spi_flash_erase_sector

Bk flash BKX

flash EBRIENNEA, ELX“Espressif I0T Flash ESHAE".

BREEN
SpiFlashOpResult spi_flash_erase_sector (uintl6 sec)

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

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

3. spi_flash_write

BEA#IEE flash. flash EBHXM 4 FHXIF

flash ESRIEMNA, FERXH“Espressif I0T Flash SR
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REEN:
SpiFlashOpResult spi_flash_write (
uint32 des_addr,
uint32 *src_addr,
uint32 size
)

SH:
uint32 des_addr : EA flash Bt
uint32 xsrc_addr : BAENEE.
uint32 size D BUEKE
IR[E
typedef enum{
SPI_FLASH_RESULT_OK,
SPI_FLASH_RESULT_ERR,
SPI_FLASH_RESULT_TIMEOUT
} SpiFlashOpResult;

4. spi_flash_read

ke
M flash EEUEIE. flash EBRM 4 FHXHF.
REEN:
SpiFlashOpResult spi_flash_read(
uint32 src_addr,
uint32 * des_addr,
uint32 size

S
uint32 src_addr: 3EEX flash ##EfAVthiE
uint32 xdes_addr: FERUIZEEEIERTES
uint32 size: HIEKE
IRE:
typedef enum {
SPI_FLASH_RESULT_OK,
SPI_FLASH_RESULT_ERR,
SPI_FLASH_RESULT_TIMEOUT
} SpiFlashOpResult;

=~

uint32 value;
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uint8 xaddr = (uint8 x)&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[@], addr[1], addr[2],
addr[3]);

5. system_param_save_with_protect

THEE:
FREESRPIHNSX, SAKIESR flash. flash EEXM 4 FHHTF
flash ESHRFPVIE: F£H 3 1~ sector ( 4KB sector ) R#% 1 4 sector HIEUE,
sector @ M sector 1 BEHEARY, XBRELIE, sector 2 £~ flag sector, f&r&Hm
HEIREHEE sector 0 T2 sector 1.

EE:
flash ESRIPHERIEMANE, ESE R 99A-SDK-Espressif IOT Flash RW Operation”
http://bbs.espressif.com/viewtopic.php?f=21&t=413

REEN:
bool system_param_save_with_protect (
uintl6 start_sec,
void kparam,
uintl6e len

uintl6 start_sec : REFRPYVIFEREN 3 4 sector B sector 0 &

5120, I0T_Demo FRA[{#F 0x3D000 FFiAHY 3 4 sector (3 x 4 KB) EMIEFMHEIPHE, NS
¥ start_sec f& 0x3D .

void xparam : BAHIBMIEH.

uintl6 len : HIBKE, FEEET 1 4 sector K/, Bl 4 x 1024

iR[E
true, FBXIN;

false, kK

6. system_param_load

ERERARSRPNFNFTXEA flash HE#E. flash BRI 4 FEXITF.

flash ESRPHLE: FH 3 4 sector ( 4KB & sector ) 1% 1 4 sector RI%IE,
sector @ f sector 1 BEEARN, XBRELIE, sector 2 fEA flag sector, FE/R&H
HNEHRRERE sector 0 X2 sector 1.

Espressif Systems Confidential 40/155 Friday, July 3, 2015


http://bbs.espressif.com/viewtopic.php?f=21&t=413

\
@ Espressif Systems ESP8266 sok sz

EE:
flash BRI EINIEMRN B, 1E5SEXR“99A-SDK-Espressif I0T Flash RW Operation”
http://bbs.espressif.com/viewtopic.php?f=21&t=413

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

uint16 len
)

#:
uintl6 start_sec : EERIVEFEHEM 3 1 sector K#EEE sector 0 &, BETEA
sector 1 =# sector 2 HIfHE.

o

40, I0T_Demo AA[{#M 0x3D000 F#aMI 3 4 sector (3 *x 4 KB) EBMZESHEIMIF, NS
¥ start_sec f& 0x3D, BEDfEAN Ox3E mEF 0x3F.

uintl6é offset : FHIXEEIE, £ sector FREHHiLE

void *param D OIEEEIR AR .

uint16 len D BIEKE, EEAREEE 1 4 sector K/, Bl offset+len = 4x1024
iR[E:

true, FBXIN;

false, kK

7. spi_flash_set_read_func

EMBAEENXK SPI flash read EOEK

{1 SPI overlap X T{FH, EAFAS% esp_iot_sdk\examples\driver_lib
\driver\spi_overlap.c

BREIEN
void spi_flash_set_read_func (user_spi_flash_read read)

SH:
user_spi_flash_read read : FMFHEENX SPI flash read EOXRE

SHEEN:

typedef SpiFlashOpResult (xuser_spi_flash_read) (
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SpiFlashChip *spi,
uint32 src_addr,
uint32 * des_addr,
uint32 size

iR[E :

3.5. Wi-FiizEd
wifi_station RFFEO LA ESP8266 station MHEHIIRE . ETIHENO, 157 ESP8266 station fi
BERNIE R TIER
wifi_softap RFIEEOLAK ESP8266 soft-AP HHXRIRE . EIEM, 157 ESP8266 soft-AP f&
BERVIB AL TN A
BEXR " flash RFESHEX" LT flash BIEE 16KB.

1. wifi_get_opmode

TheE:

T WiFi HEr TIEER
BREIENX

uint8 wifi_get_opmode (void)
SH:

x
iR[E :
WiFi T{E#E=:

0x01: station &I

0x02: soft-AP &I
0x03: station + soft-AP &I

2. wifi_get_opmode_default

Ih&E:
EIWRELE flash A WiFi TiEERIEE
uint8 wifi_get_opmode_default (void)
SH:
x
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R[E :
WiFi TR :

0x01: station T

0x02: soft-AP #&EZ{

0x03: station + soft-AP &I

3. wifi_set_opmode

THAE:
B8 WiFi T{E#E= (station, soft-AP =¥E station+soft-AP) , FH®E#EZR| flash.

ZRAH soft-AP &%

R

esp_iot_sdk_v0.9.2 WUKRZAINRA, RBEZEEEREA system_restart() EERAER;
esp_iot_sdk_v0.9.2 ZEHRA, TEEER, BINAR.
KEBMREFREERRE, 2EFHRED flash RHESHK.

bool wifi_set_opmode (uint8 opmode)

o

#:
uint8 opmode: WiFi T{E#Ez:

0x01: station &I
0x02: soft-AP &
0x03: station+soft-AP

iR[E :

true: RIS

false: %K

4. wifi_set_opmode_current

IfikE:
BB WiFi IfE#Ex (station, soft-AP =¥ station+soft-AP) , FfR7%Zl flash
bool wifi_set_opmode_current (uint8 opmode)
S
uint8 opmode: WiFi T{E#&=:
0x01: station =

0x02: soft-AP &I
0x03: station+soft-AP
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iR[E :
true: mRIN
false: %K

5. wifi_station_get_config

Ih&E:

W WiFi station EAKHRIRESH.

bool wifi_station_get_config (struct station_config *config)
SH:

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

true: RN

false: %k

6. wifi_station_get_config_default

IfikE:

& WiFi station EOAMRAFEE flash HHNEESE.

bool wifi_station_get_config_default (struct station_config *config)
SH:

struct station_config xconfig : WiFi station #EO&¥uEst
iR[E :

true: BN

false: k¥

7. wifi_station_set_config

THAE:
®E WiFi station EOMEEBESH, HHEEZE flash

EE:
» {57 ESP8266 station fFREMIER T, EAKED.

o WR wifi_station_set_config # user_init #ifHA, M| ESP8266 station EOSE
REVAERE, BEnEE AP (BBH) , XFEHIAR wifi_station_connect;

o FN, EEIFA wifi_station_connect & AP (JEH) -
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e station_config.bssid_set —fREHN 0 , (NHFERE AP ) MAC iR (ZHETHE
BH AP HIBEAT) BN 1.

s ARBURERREAREH, SEHRES flash RASHKX.
BREEN

bool wifi_station_set_config (struct station_config *config)
SH:

struct station_config *config: WiFi station BEORBSHisst

iR[E
true: FRIN
false: %I
=~

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);

}

void user_init(void)

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

b

8. wifi_station_set_config_current

THEE:
%E WiFi station ZEAMRESH, FREER flash

-

» 157t ESP8266 station fFEERVIEA T, EAAED.
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e MR wifi_station_set_config_current 27 user_init #iEH, N ESP8266
station BOSERZVIRLTRE, BRBRESHEE AP (BBH) , XHEHIAR
wifi_station_connect ;

&N, FEPA wifi_station_connect &E#E AP (M) .
+ station_config.bssid_set —f&EEBEHN 0 , NYUTEKE AP 1 MAC it (ZAFHE
BR AP HEAT) REAR 1.
bool wifi_station_set_config_current (struct station_config *config)

SH:

struct station_config xconfig: WiFi station EORB S
RME:

true: RRIN

false: %k

9. wifi_station_connect

Thée:
ESP8266 WiFi station 1EMi&E#E AP

R
o BT user_init diAEAKED, 5% ESP8266 station {FREF¥IALTRIGIER;
e INER ESP8266 DREEEA AP, iE%&IAMA wifi_station_disconnect Wi E—iRiE#z.

bool wifi_station_connect (void)

S
i

iRME:
true: FmRIN
false: %K

10. wifi_station_disconnect

THEE:
ESP8266 WiFi station #MOM AP HiFFiE#E

EE:
WB2E user_init RIAARED, REOXRTAERFEVBRLTHRE, FH ESP8266 station QO
FEREMIER TEH.
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BREIENX
bool wifi_station_disconnect (void)

S
x

iR[E
true: HmIN
false: %I

11. wifi_station_get_connect_status

IhAE:
#5178 ESP8266 WiFi station EMOZEE AP BURE

BREIENX
uint8 wifi_station_get_connect_status (void)

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

Y

12. wifi_station_scan

THAE:
REL AP HIZE

EE:
B2E user_init MIAARED, SMEOKRAERSFEVBRLTHRE, FH ESP8266 station QO
FREIER AR

BREIEN

bool wifi_station_scan (struct scan_config *config, scan_done_cb_t cb);
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LR
struct scan_config {
uint8 *ssid; // AP’s ssid
uint8 xbssid; // AP's bssid
uint8 channel; //scan a specific channel
uint8 show_hidden; //scan APs of which ssid is hidden.
};
SH

struct scan_config *xconfig: A AP MBS
& config==null: IIHREFTEAA AP MIER

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

# config.ssid!=null && config.bssid==null && config.channel==null:
ESP8266 station E:OIFMRETBEE LHNEREZR AP MIER.
scan_done_cb_t cb: F#5EMA callback

iR[E :
true: HmIN
false: ki

13. scan_done_cb t

TheE:
wifi_station_scan HIEIEREL
BREE X
void scan_done_cb_t (void *arg, STATUS status)
SH:
void xarg: P3EIKENZEIR AP {EE38%, WMERTAEN, BIEEM struct bss_info
STATUS status: FAHi%ESR

wifi_station_scan(&config, scan_done);
static void ICACHE_FLASH_ATTR scan_done(void *arg, STATUS status) {
if (status == OK) {
struct bss_info xbss_link = (struct bss_info x)arg;
bss_link = bss_link—->next.stqe_next; //ignore first
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14. wifi_station_ap_number_set

ThEE:
1%E ESP8266 station mEZAIEER/LN AP HIfEE.

ESP8266 station ERIMEA— AP B, AJLAfR#E AP By SSID F1 password id=R.
AEBIREFRBEARR, SEFHREE flash RESHK.
bool wifi_station_ap_number_set (uint8 ap_number)
S
uint8 ap_number: g AP EEMNRAEE (HFXAMEHN 5)
iR[E :
true: FRIN
false: k¥

15. wifi_station_get_ap_info

IfikE:
IREX ESP8266 station R#EFM AP 58, HZIER 5 1.
BREIEN
uint8 wifi_station_get_ap_info(struct station_config configl[])

SH:
struct station_config configl[l: AP MIfERE, BEAKX/NBIHA 5

iR[E
TR AP 1% H.
=~

struct station_config config[5];
int i = wifi_station_get_ap_info(config);

16. wifi_station_ap_change

IfikE:

ESP8266 station HEFIEIERINES AP EEBEEE
BREIEN

bool wifi_station_ap_change (uint8 new_ap_id)

S
uint8 new_ap_id : AP E23®M id &, M 0 FiEITHE
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iR[E :
true: mRIN
false: %K

17. wifi_station_get_current_ap_id

IfikE:
RENMENEEN AP REICHE id {H. ESP8266 TiCRE—PEBEEM AP, M 0 FHAITEL
uint8 wifi_station_get_current_ap_id ();

5
=

HRTEEMN AP REFIZRM id fE.

18. wifi_station_get_auto_connect

TheE:
i ESP8266 station LHEBSENEECICEM AP (H).
BREIEN
uint8 wifi_station_get_auto_connect(void)
SH:
I
IRE
0: TEENEE AP ;
Non-0: BHaENiZE#E AP .

19. wifi_station_set_auto_connect

TheE:
%% ESP8266 station FHEEHEMEEDICEMN AP (BEH), BRINNEENERE.

=,
TR

AEOWMRE user_init HiER, MHBR EBRER
MRAEMIBTIER, WT—REBERK.
RRBNRSRREARR, SEHRFE flash ZHRSHKX.

BREIEN
bool wifi_station_set_auto_connect(uint8 set)

Espressif Systems Confidential 50/155 Friday, July 3, 2015




\
@ Espressif Systems ESP8266 sok sz

SH:
uint8 set: FHEEBEENERE AP
0: RE#hERE AP
1: BEiEE AP
RE:
true: FIN
false: %k

20. wifi_station_dhcpc_start

TheE:
FFE ESP8266 station DHCP client.
E-

(1) DHCP ERIAFFEo

(2) DHCP 5#%s IP IheE (wifi_set_ip_info) EM&MW, URFRENE:

DHCP /3, MIEeZ IP &K% REEFS IP, N[ DHCP.

bool wifi_station_dhcpc_start(void)

S
i

iRME:
true: FRIN
false: %K

21. wifi_station_dhcpc_stop

THEE:
%HF ESP8266 station DHCP client.

R
(1) DHCP ERIAFE.
(2) DHCP G5#7%s IP Ihik (wifi_set_ip_info) EFEEM:
DHCP F @2, WEZS IP &3 ®’EEZS IP, N DHCP *xiH-.

BREE X
bool wifi_station_dhcpc_stop(void)
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iR[E :
true: mRIN
false: %K

22. wifi_station_dhcpc_status

THAE:
#&iH ESP8266 station DHCP client JIRZS.

enum dhcp_status wifi_station_dhcpc_status(void)

enum dhcp_status {
DHCP_STOPPED,
DHCP_STARTED
b

23. wifi_station_set_reconnect_policy

Thee:

®E ESP8266 station M AP KiFERABEE. BIAEE.
a8

BVE user_init diEAAED;

BREEN
bool wifi_station_set_reconnect_policy(bool set)

S
bool set - true, EFFNIEE; false, WIFAREE

iR[E
true: BIh
false: %k

24. wifi_station_get_rssi

IHAE:

7516 ESP8266 station ZiEiEH AP E2iRE
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sint8 wifi_station_get_rssi(void)

S
x

iR[E :
< 0 : TARY, REESEE

31 BRKNY, REHERD

25. wifi_station_set_hostname

IhAE:
&8 ESP8266 station DHCP HEHIEHZFR.

BREEN

bool wifi_station_get_hostname(charx hostname)

SH:
charx hostname : FHEZW, &K 32 IMFERF-

iR[E :
true: BKIL

false: &I

26. wifi_station_get_hostname

TheE:
#if ESP8266 station DHCP HEEHIEHN ZFR.

REEN:
charx wifi_station_get_hostname(void)

EHBR

27. wifi_softap_get_config

THAE:
ZiH ESP8266 WiFi soft-AP EOMNBIRE
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bool wifi_softap_get_config(struct softap_config *config)
S

struct softap_config *config : ESP8266 soft-AP EEEZ#
IRE:

true: FIN

false: %k

28. wifi_softap_get_config_default

INkE:
i ESPB8266 WiFi soft-AP EORETE flash HMESE
REEN
bool wifi_softap_get_config_default(struct softap_config *config)

SH:

struct softap_config xconfig : ESP8266 soft-AP BESH
RME:

true: FRIN

false: %k

29. wifi_softap_set_config

TheE:
%8 WiFi soft-AP EORE, HHRESR flash

E=
+ i57E ESP8266 soft—AP {FREMIIERT, AAAED.
o KARBNRSEREBEARE, BEHRED flash RHESHKX.

« X ESP8266 RBE—EiE, HIt soft-AP + station H#EHERAKS, ESP8266 soft—AP
BEO485ETEEE ESP8266 station —%, F4HRAIESEWRE.

BRELE X
bool wifi_softap_set_config (struct softap_config *config)

struct softap_config *xconfig : ESP8266 WiFi soft-AP EZE&ESEL

iR[E :
true: FmRIN
false: %
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30. wifi_softap_set_config_current

Ike:
®E WiFi soft-AP OB, FR%EEl flash
TR
» 157t ESP8266 soft-AP {FEERIIBAT, AAAED.
» [EA ESP8266 RE—151E, Bt soft-AP + station H#EFEHR, ESP8266 soft-AP
EOSBXMATEESE ESP8266 station —%, H¥MiHAESERZR.
bool wifi_softap_set_config_current (struct softap_config *config)
SH:
struct softap_config xconfig : ESP8266 WiFi soft-AP EES#
IRE
true: FRIN

false: %K

31. wifi_softap_get_station_num

IhAE:
FREY ESP8266 soft-AP TiZE#EM station P

uint8 wifi_softap_get_station_num(void)

ESP8266 soft—-AP Ti&E#EM station P#

32. wifi_softap_get_station_info

IheE:
FKEX ESP8266 soft-AP #EATEAR station WIEE, 8% MAC A IP

M=

AR
AEOTZEREERS IP, {(UZIFTE DHCP FREMIER M.
struct station_info x wifi_softap_get_station_info(void)

S
b
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iR :
struct station_infox : station {EEMZEHE

33. wifi_softap_free_station_info

IfikE:

BBUER wifi_softap_get_station_info M£E#fE station_info GAMNEE
BREIENX

void wifi_softap_free_station_info(void)

IREL MAC #1 IP E2URf, TERMAIR:

w1

struct station_info % station = wifi_softap_get_station_info();

struct station_info x 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;

}

=~ 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

34. wifi_softap_dhcps_start

ThEE:
F = ESP8266 soft—AP DHCP server.
iETE:

e DHCP ZRMIAFE.
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+ DHCP 5#7s IP Ifdt (wifi_set_ip_info) EiEEMW, URFEEBENE:
DHCP F /B, NEES IP k3% REELS IP, NN DHCP.

REEN:
bool wifi_softap_dhcps_start(void)

SH:
¥

iR[E :
true: HmIN
false: %

35. wifi_softap_dhcps_stop

TheE:
X5 ESP8266 soft—-AP DHCP server. ERiAFF /B DHCP.

BREE X
bool wifi_softap_dhcps_stop(void)

S
¥

iR[E :
true: FmRIN
false: %I

36. wifi_softap_set_dhcps_lease

Ih&E:
1% HE ESP8266 soft—AP DHCP server 4 IP HiitfpISEE
EE:
o REM IP HERSEEMMS ESP8266 soft-AP IP fEE—ME:.
o ZREEMIFE ESP8266 soft—AP DHCP server %M ( wifi_softap_dhcps_stop ) HIE
RTERE
o KRBT —R{EAEM DHCP server &% ( wifi_softap_dhcps_start ) , Z1% DHCP

server BX#xEA, WHEEEHERANEORE IP SEE; &NZ/E DHCP server ZEr
fERE, SFEABIAR IP Mt HESEE-

BREE N :
bool wifi_softap_set_dhcps_lease(struct dhcps_lease xplease)
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SH:
struct dhcps_lease {
struct ip_addr start_ip;
struct ip_addr end_ip;

b
RE:
true: BRIfI
false: &M
P
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);
}
_FE
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);
dhcps_lease_test();
wifi_softap_dhcps_start();
}
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37. wifi_softap_dhcps_status

Theg:
FXHY ESP8266 soft—AP DHCP server JIR7S.

BREE N
enum dhcp_status wifi_softap_dhcps_status(void)

IR[E
enum dhcp_status {
DHCP_STOPPED,
DHCP_STARTED
b

38. wifi_softap_set_dhcps_offer_option

Ifde:
8E ESP8266 soft-AP DHCP server Eif.
LR
enum dhcps_offer_option{
OFFER_START = 0x00,
OFFER_ROUTER = 0x01,
OFFER_END
b
REENX:
bool wifi_softap_set_dhcps_offer_option(uint8 level, voidx optarg)
S
uint8 level - OFFER_ROUTER &E& router {82
voidx optarg - bit@, 0 ZHMH router {§&; bito, 1 BH router 8; BiAH 1
RE:
true : W
false : &K

=~
uint8 mode = 0;

wifi_softap_set_dhcps_offer_option(OFFER_ROUTER, &mode);
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IfigE:

1% HE ESP8266 IEE#EI (802.11b/g/n)
E-

ESP8266 soft-AP {¥X#f bg.

bool wifi_set_phy_mode(enum phy_mode mode)
SH:

enum phy_mode mode : #JIEEME

enum phy_mode {

PHY_MODE_11B 1,

PHY_MODE_11G = 2,
PHY_MODE_11N

+;

iR[E :
true : RRIN
false : KN

40. wifi_get_phy_mode

TheE:
%I ESP8266 #IEEEIL (802.11b/g/n)

RBEN:
enum phy_mode wifi_get_phy_mode(void)

IR[E
enum phy_mode{
PHY_MODE_11B 1,
PHY_MODE_11G = 2,
PHY_MODE_11N

};

41. wifi_get_ip_info

Thée:
#EIW WiFi station #EAZE soft-AP #EOR IP Hblik
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REEN
bool wifi_get_ip_info(
uint8 if_index,
struct ip_info *xinfo

SH:
uint8 if_index : #KEY station =& soft-AP EOMER
#define STATION_IF 0x00
#define SOFTAP_IF 0x01

struct ip_info xinfo : 3XEXZIH IP {E8

iR[E :
true: ®IN
false: %k

42. wifi_set_ip_info

TheE:
%% ESP8266 station =& soft-AP gy IP ihilt

=3
R Y=

(1) AEOREELS IP , BEXAXK DHCP IhsE (wifi_station_dhcpc_stop =i

wifi_softap_dhcps_stop)
(2) ®\EEZD IP, WXE DHCP; DHCP /&, MES IP KiK.

bool wifi_set_ip_info(
uint8 if_index,
struct ip_info *info

SH:
uint8 if_index : i&® station =& soft-AP #E[O
#define STATION_IF 0x00
#define SOFTAP_IF 0x01
struct ip_info *info : IP {282
il

struct ip_info info;
wifi_station_dhcpc_stop();

wifi_softap_dhcps_stop();
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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();
RE:

true: RIN

false: ki

43. wifi_set_macaddr

THEE:
BE MAC Hbdit

R
o  AREEOMNWFE user_init FiFAA
e [ESP8266 soft—AP F1 station MAC HultRE, BEFEIRE RE— MAC Mt
BREEN
bool wifi_set_macaddr(
uint8 if_index,
uint8 xmacaddr
)
SH:
uint8 if_index : i&® station =& soft-AP #E[O
#define STATION_IF 0x00
#define SOFTAP_IF 0x01
uint8 *macaddr : MAC #Hosit
=~
char sofap_mac[6] = {0x16, 0x34, 0x56, 0x78, 0x90, Oxab};
char sta_mac[6] = {0x12, 0x34, 0x56, 0x78, 0x90, Oxab};
wifi_set_macaddr(SOFTAP_IF, sofap_mac);
wifi_set_macaddr(STATION_IF, sta_mac);
iR[E :
true: mIN
false: %k
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44. wifi_get_macaddr

ThEE:
#EiH MAC Hodk
BREEN
bool wifi_get_macaddr(

uint8 if_index,
uint8 xmacaddr

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

uint8 sxmacaddr : MAC it

iR[E :
true: mRIN
false: %

45. wifi_set_sleep_type

THEE:
BBELHEENX. BB NONE_SLEEP_T, NxHA&®HER.

EE:
ZXIA modem-sleep .

REEN:
bool wifi_set_sleep_type(enum sleep_type type)

SH:

enum sleep_type type : &R
IRE

true: RRIN

false: K

46. wifi_get_sleep_type

IN&E:
EREEEREK.
RHENX:
enum sleep_type wifi_get_sleep_type(void)
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SH:
x
RME:
enum sleep_type {
NONE_SLEEP_T = 0;
LIGHT SLEEP_T,
MODEM_SLEEP_T
b

47. wifi_status_led_install

Ifke:
JEffF WiFi K7 LED.
REEN :
void wifi_status_led_install (
uint8 gpio_id,
uint32 gpio_name,
uint8 gpio_func

uint8 gpio_id : GPIO id
uint8 gpio_name : GPIO mux &FR
uint8 gpio_func : GPIO Ih&E

IR[E
x
il
£ GPIOO {EH WiFi JRZS 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)

48. wifi_status _led_uninstall

ThEE:
SESH WiFi JIRZS LED.

BREEN
void wifi_status_led_uninstall ()
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S
x

iR[E
b

49. wifi_set_broadcast_if

Ih&e:
®E ESP8266 %1% UDP [ #EEHRY, M station EOXERE soft-AP EO%%.
ZRIAM soft-AP EO%L.
xE:
MRFENM station ¥OL UDP [ #EE, <M ESP8266 softAP HITHEE, DHCP server
EER. HBEMRE softAP W #EEINRE, AW IEEMEH ESP8266 softAP.

bool wifi_set_broadcast_if (uint8 interface)

BH:
uint8 interface : 1: station
2: soft-AP
3: station 1 soft-AP EOLX
RE:
true: RN
false: &K

50. wifi_get_broadcast_if

IfikE:
ZiH ESP8266 43X UDP [ #&EGH, M station #EMOTE soft-AP EQOXix.
uint8 wifi_get_broadcast_if (void)
S
¥
iR[E
1: station

2: soft-AP
3: station 1 soft-AP EOPM%LX
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51. wifi_set_event_handler_cb

JEA WiFi event &IE[EFE
BHEN
void wifi_set_event_handler_cb(wifi_event_handler_cb_t cb)
SH:
wifi_event_handler_cb_t cb - EiFZE#
RE:
¥
il
void wifi_handle_event_cb(System_Event_t xevt)
{
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");
break;
case EVENT_SOFTAPMODE_STACONNECTED:
os_printf("station: " MACSTR "join, AID = %d\n",
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MAC2STR(evt—>event_info.sta_connected.mac),

evt—>event_info.sta_connected.aid);

b

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

evt—>event_info.sta_disconnected.aid);

break;

default:
break;

void user_init(void)

{
// TODO: add your own code here....
wifi_set_event_handler_cb(wifi_handle_event_cb);

52. wifi_get_channel

IfikE:
RESES

BREE X
uint8 wifi_get_channel(void)

iR[E :
Z1ES

53. wifi_set _channel

THAE:

REBEEES
E ESP8266 station MESHHTFF.

PAA=%
Ae<T

X" HEREIER.

BREE X
bool wifi_set_channel (uint8 channel)

67/155
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SH:

uint8 channel : fEE%S
iR[E :

true: FRIN

false: %K

54. wifi_wps_enable

THAE:
fFRE Wi-Fi WPS IhAE
E=
WPS ThEEN#E ESP8266 station {FREMIE R TIEH.

LEHR:
typedef enum wps_type {
WPS_TYPE_DISABLE=0,
WPS_TYPE_PBC,
WPS_TYPE_PIN,
WPS_TYPE_DISPLAY,
WPS_TYPE_MAX,
MWPS_TYPE_t;
bool wifi_wps_enable(WPS_TYPE_t wps_type)
SH:
WPS_TYPE_t wps_type : WPS HIK#E!, BEI{NZHE WPS_TYPE_PBC
RE:
true, BI0;

false, &K

55. wifi_wps_disable

IfikE:
*H Wi-Fi WPS IhgE, B G BARER.
bool wifi_wps_disable(void)
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iR[E :
true, ERIN;

false, &K

56. wifi_wps_start

Thée:
WPS FiaMtiTRE
EE:
WPS ThREENfE ESP8266 station {FREMIER TIEH.

bool wifi_wps_start(void)

true, RINFHBRE, HARR WPS BINEK
false, kK

57. wifi_set_wps_cb

IhAE:
BE WPS EIAZRL, @IARHTIEEAN WPS BITRE.
Bl RS HE Bk

typedef void (*wps_st_cb_t)(int status);
enum wps_cb_status {
WPS_CB_ST_SUCCESS = 0,
WPS_CB_ST_FAILED,

WPS_CB_ST_TIMEOUT,

o WMEEIARBMEANSEUIRASH WPS_CB_ST_SUCCESS, FRmMINikE AP 250, &AM
wifi_wps_disable *x@ WPS IhEEREM%EIR, FiAH wifi_station_connect &E#E
AP,

o F/N, /< WPS KM, AILASIE— M ERES, BR—EBNBEIFER wifi_wps_start BRER
WPS, =ZiIHA wifi_wps_disable *[ WPS HBEHER.
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bool wifi_set_wps_cb(wps_st_cb_t cb)

SH:
wps_st_cb_t cb : EIER%H

iR[E
true, RRI;

false, £
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3.6. ESP-NOW [

ESP8266 station IR T, HZAIEE 10 M INEH) ESP-NOW peer, M EARMEZERLE, SEHAR
B3t 20 1;

ESP8266 soft-AP 85 & soft-AP + station X T, mZIRE 6 TMINZER ESP-NOW peer, MM
ERMEZBRRE, BETET 20 1

1. esp_now_init

IfikE:

s {k ESP-NOW IffE
BREIEN

init esp_now_init(void)

SH:
T

RME:
0, AL
EVUAN

2. esp_now_deinit

IfikE:
HE ESP-NOW IfHfE
BREE N :
int esp_now_deinit(void)

S
x

iR[E
0, RII;
EW, KK

3. esp_now_register_recv_cb

AT ESP-NOW U A [E1 8 ek 41

HUYE| ESP-NOW HIEIEE, HAKB@IERLK

typedef void (xesp_now_cb_t)(u8 *mac_addr, u8 *data, u8 len)
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EERE =SB A
u8 xmac_addr : %E@7HFH MAC Hbil;
u8 xdata D B EE,
u8 len ! BIEKE;
BREEN:
int esp_now_register_recv_cb(esp_now_cb_t cb)
SH:
esp_now_cbh_t cb : EEHRH
iR[E :
0, BIN;

BN, KK

4. esp_now_unregister_recv_cb

ke
7E$H ESP-NOW Wr BRI EEeR %X
REEN:
int esp_now_unregister_recv_cb(void)

SH:
¥
iR[E:
0, mIh;
EVUPN

5. esp_now_send

THEE:
&ZiX ESP-NOW #iES®

BREIEN
int esp_now_send(u8 xda, u8 xdata, int len)

S

u8 *da 1 B MAC Hbilb; NSEA NULL, M&EFH ESP-NOW #3PRIFTE MAC HhihifT &%,

EN, EfEE MAC Hilit&ix.
u8 xdata : ELEHEIE;
u8 len T BUEKE;
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iR[E :
0, BIN;
B, kg

6. esp_now_add_peer

Ih&E:
N ESP-NOW ILEZIRE, H¥iR&E MAC ifit#F A ESP-NOW Z3HI%IEk
LK
typedef enum mt_role {
MT_ROLE_IDLE = 0,
MT_ROLE_CONTROLLER,
MT_ROLE_SLAVE,
MT_ROLE_MAX,
}
BHEN:
int esp_now_add_peer(u8 xmac_addr, u8 role,u8 channel, u8 xkey, u8 key_len)

SH:
u8 xmac_addr : MERIRERY MAC Hhil;
ug8 role : ZERERENAE;
u8 channel : REIRENEEE;
u8 xkey : SRRREEBEN, BEANES, BRIfGSHF 16 FEHNES;
u8 key_len D BPAKE, BRIKENXE 16 1
iR[E:
0, mIh;
EVUPN

7. esp_now_del_peer

ThAE:
IHBE ESP-NOW [DLEZ I, Ei%s& MAC HbitA ESP-NOW #E3pY%3 A ks

int esp_now_del_peer(u8 xmac_addr)
S

u8 *mac_addr P EMRRIZEER MAC Hbik;
iR[E :

0, mIN;
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BN, Ky

8. esp_now_set_self_role

Ike:
B"EES ESP-NOW MR
&k
typedef enum mt_role {
MT_ROLE_IDLE = 0,
MT_ROLE_CONTROLLER,
MT_ROLE_SLAVE,
MT_ROLE_MAX,
}
RHENX:
int esp_now_set_self_role(u8 role)
SH:

u8 role

iR[E :
0, BIN;

BN, KW

9. esp_now_get_self_role

IfigE:
EHBES ESP-NOW AR
REEN:
u8 esp_now_get_self_role(void)

iR[E :
Armk

]

10. esp_now_set_peer_role

THAE:
BEELRIEEN ESP-NOW Bf. NRESEE, HEELBEREES.

LR
typedef enum mt_role {
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MT_ROLE_IDLE = 0,
MT_ROLE_CONTROLLER,
MT_ROLE_SLAVE,
MT_ROLE_MAX,
¥
BHEN
int esp_now_set_peer_role(u8 *xmac_addr, u8 role)

SH:
u8 *mac_addr 1 HBEIRER MAC Hhit;
u8 role ! ABRE
EYETY
0, mIh;
BN, KM

11. esp_now_get_peer_role

IfikE:
EIIEEMLARIRERN ESP-NOW BE

BREE X
int esp_now_get_peer_role(u8 *xmac_addr)

u8 xmac_addr 1 IBEIRER MAC Hhif;

IR [E :
MT_ROLE_CONTROLLER, f&faJ)y controller;

MT_ROLE_SLAVE, ffa)y slave;

BN, KM

12. esp_now_set_peer_key

THAE:
BEELRIEEN ESP-NOW Z5H. MREESEE, HABLBERGES.

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

u8 *mac_addr ! IEEIRER MAC Hbif;

u8 xkey » BfET, BRI 16 FUMNER; WMRE NULL, NWERYAIEN

Espressif Systems Confidential 75/155 Friday, July 3, 2015




\
@ Espressif Systems ESP8266 sok sz

ud key_len ! BHKE, BRIEE 16 1
iR[E :

0, BIN;

=N, Ky

13. esp_now_get_peer_key

THEE:
EIRFEEMLAIRER ESP-NOW 2247

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

u8 *mac_addr ! FBREIRER) MAC Hbir;

: BRFIMEPES, BEA 16 FHM buffer REZ

u8 xkey

u8 xkey_len ! THINZAKE
IR[E

0, RIN;

> 0, HFBEIEE, BRKEE key;

< 0, k¥

14. esp_now_set_peer_channel

IgE:
IEREELREENEEE,
L 5ZIEEIRFHIT ESP-NOW BERT,

%M esp_now_get_peer_channel TWZIREHMEREE;

HiEM wifi_set_channel S5z &N E—EEH#TERE;

BETHRE, HERYROERAEREE.

BREEN
int esp_now_set_peer_channel(u8 xmac_addr, u8 channel)
SH:

u8 *mac_addr ! FEEIRER MAC bl

u8 channel T (ElEE, A 1~ 13, FAMXAEERT 14
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iR[E :
0, RLIN;
B, kg

15. esp_now_get_peer_channel

THAE:
B ENARIEENEREE. ESP-NOW ERVHIEE—EEFHTEE.

int esp_now_get_peer_channel(u8 xmac_addr)

u8 *mac_addr ! FEEIRER MAC Hbif;

[
1 ~ 13 (X AEER 14), I

B/, KK

-

16. esp_now_is_peer_exist

IgE:
HRIE MAC HbHMHIBTA S 2 EREE

BREIEN
int esp_now_is_peer_exist(u8 *xmac_addr)

u8 *mac_addr ! FBEIRER MAC Hbit;

iR[E :
0, REAFE

< 0, ¥, BEEXY

> 0, BREEHE

17. esp_now_fetch_peer

ThEE:
EILFITEEA ESP-NOW FEXHRER MAC i, FIEWIRHEFRIEE ESP-NOW £ FIRME—R
EREFIEGE ESP-NOW £ FIRME—MEE,

E=
o AEOFTEA.
o FEORARAEON, SEMKIA true, iEAIMIHIFIED ESP-NOW 43R5 RME—MES.
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u8 xesp_now_fetch_peer(bool restart)

SH:
bool restart ! true, WHREHAREHTEMA ESP-NOW HPFIRME—MEE;
false, HRIWHEFRIEE ESP-NOW HEPFIRME—MEE
R[E

NULL, REES KB ESP-NOW 1£&

BN, HETHEMEA ESP-NOW FEXHZ&ERI MAC Hilit#sst

18. esp_now_get_cnt_info

THAE:
EHELNRENEFIRE2EMMBMNIRESE
BREEN :

int esp_now_get_cnt_info(u8 *all_cnt, u8 xencryp_cnt)

SH
u8 *all_cnt ! BELRMEIMIRERE
u8 xencryp_cnt : MEBRIREEE

IRME
0, mIh;

BN, KW
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1. system_upgrade_userbin_check

IfigE:
Zi user bin
BRERE X
uint8 system_upgrade_userbin_check()

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

2. system_upgrade_flag_set

REFRREIFS -

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

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

#define UPGRADE_FLAG_FINISH 0x02

iR[E :
x

3. system_upgrade_flag_check

ke
T RRSIFE
uint8 system_upgrade_flag_check()
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SH:
x

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

#define UPGRADE_FLAG_FINISH 0x02

4. system_upgrade_start

TheE:
EEBESH, FHEAR.

BREEN

bool system_upgrade_start (struct upgrade_server_info xserver)

struct upgrade_server_info *server :

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

FHERBR 5 2R ItER S5

5. system_upgrade_reboot

TheE:
BERRSK, BITHRHE

BREE X
void system_upgrade_reboot (void)
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3.8. Sniffer tfHx#&0

1. wifi_promiscuous_enable

Thg:
FRERZEER (sniffer)
AR

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

(3) BFEEREZ4ER, E4£IHH wifi_station_disconnect WREHER

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

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

ENE
FRAPL[E Espressif Systems HiiE sniffer demo

2. wifi_promiscuous_set_mac

TheE:
®E sniffer #BIXEAY MAC HhbidiE

= .
TR

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

REEN:
void wifi_promiscuous_set_mac(const uint8_t *address)

const uint8_t *address : MAC Hbil

iR[E :
x

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

wifi_promiscuous_set_mac(ap_mac);

3. wifi_set_promiscuous_rx_cb

IfikE:
FAERAER THEWEER AR, SRE—85E, < EMREESRE.
void wifi_set_promiscuous_rx_cb(wifi_promiscuous_cb_t cb)
S

wifi_promiscuous_cb_t cb : [EIERE

iR :
.
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3.9. smart config [

PAT 9148 smart config B MM, AR EAZRIEFANT AN, B smart config Thik
HI, 1BEHIR AP 2R R,

1. smartconfig_start
INRE:
FrRRERT, REER: ESP8266 station F| AP. ESP8266 iMERZTH4FHMEIEE, B2 BIF

AP fJ SSID # password 158, ER, AREEEIFYISEHRMFEMZL SSID
password {58.

EE:
(1) {XZ#FEE station EXTIEAAED;
(2) smartconfig I#Er, ESP8266 station Fl soft-AP 4%K;

(3) smartconfig_start REMZBIAATEEMIT smartconfig_start ,1BER&IBAH
smartconfig_stop ZERAVKIRE.

(4) smartconfig TFEF, BFZWEAEM API; 1H5&AH smartconfig_stop, B{EMEHEM
API.

5
typedef enum {
SC_STATUS_WAIT = o, /] EEEARTG, BDEMM BRI AERE
SC_STATUS_FIND_CHANNEL, // BTEMMERIFE APP H{TECXEE
SC_STATUS_GETTING_SSID_PSWD,
SC_STATUS_LINK,
SC_STATUS_LINK_OVER, // 3REXZ| IP, EREREHTHR
} sc_status;
typedef enum {
SC_TYPE_ESPTOUCH = 0,
SC_TYPE_AIRKISS,
} sc_type;
REEN:
bool smartconfig_start(

sc_callback_t cb,
uint8 log

)

SH:
sc_callback_t cb : smartconfig RESEXEXRTH, #HALERE.

EAEERNSE status FR smartconfig JRZA:
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e ¥ status A SC_STATUS_GETTING_SSID_PSWD Hf, £%§ void xpdata A sc_type x*
KEPIEHTE, RrIWREBRE AirKiss i©2 ESP-TOUCH;

e ¥ status & SC_STATUS_LINK B, &% void xpdata & struct station_config 2
BHMEHTE;

o X status 1 SC_STATUS_LINK_OVER RY, &% void xpdata 2#%zhmid IP Hilitpyfs
#, 4 NFEWH. ((EZIFE ESPTOUCH #HRT, HsAXWA NULL)

+ X status AEMIRSH, 2% void *pdata 73 NULL
uint8 log : 1: UART FJENZE#TFE; HBN: UART {UFTEPEZEZER.

iR[E
true: FmRIN
false: %K

Bl

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();
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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[3]);

}
smartconfig_stop();

break;

b

smartconfig_start(smartconfig_done);

2. smartconfig_stop

EAREER, B smartconfig_start & AMAE.

FIRERDN, E LB AP &, ERANEORK smartconfig_start &AMATE;
FRERY, FARAXEDRHREER, BlSANRE

RHENX:
bool smartconfig_stop(void)

S
x

iR[E
true: mIN
false: %K

3.10. SNTP #[1

1. snip_setserver

IfikE:

B IP thiRE SNTP RE:E, —HEZEZIIFRE 3 4 SNTP k%S
BREE N :

void sntp_setserver(unsigned char idx, ip_addr_t xaddr)
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SH:
unsigned char idx : SNTP BR%28%S, mZEX¥F 3 1 SNTP fR%=28 (0 ~ 2) ; 0 SHE
R8s, 1 S8 2 SHEARSSE.
ip_addr_t xaddr : IP #itt; APEBETHR, TANREE SNTP &S
RE:
x

2. sntp_getserver

ke
Ei1H SNTP FR&88H0 IP Hhib, XNNAIREEON: sntp_setserver

ip_addr_t sntp_getserver(unsigned char idx)
S

unsigned char idx : OSNTP BR%284S, H&ZEXHF 3 1 SNTP MRS (0 ~ 2)
RME:

IP it

3. sntp_setservername

INkE:

B EZIRE SNTP RFS2E, —HRZIFHRE 3 > SNTP RS
RHENX:

void sntp_setservername(unsigned char idx, char xserver)

S
unsigned char idx : OSNTP BR%284%S, H&EXHEF 3 1 SNTP BR%:E (0 ~ 2) ; 0 SHE
RS, 1 S8 2 SHEARSSE.
char xserver ! H&, AREBRITHR, BARNEAEE SNTP RE3#
iR[E :
x

4. snip_getservername

IfigE:

ZEiH SNTP FREEBMEE, (NEZEFEREIY sntp_setservername RER SNTP fR%E2E
BREEN

char x sntp_getservername(unsigned char idx)
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SH:
unsigned char idx : SNTP BREER4GRS, mEXEF 3 1> SNTP MR%EEE (0 ~ 2)
RME:
PR 558818 %
5. sntp_init
IN&E:

SNTP #l%afk
BREEN

void sntp_init(void)
SH:

T
iR[E :

x

6. sntp_stop

Ifke:
SNTP %
REEN:
void sntp_stop(void)

7. sntp_get_current_timestamp

IhéE:
EHYSFIIEE AR S (1970.01.01 00: 00: 00 GMT + 8) MIR|&Z%, 2fr:

RHEENX:
uint32 sntp_get_current_timestamp()

B B EAE A () A A [
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8. sntp_get_real_time

ESP8266 sok sz

BiKkRRE (GMT + 8)

BREEN
charx sntp_get_real_time(long t)

SH:
long t — SEEREMEEAR EIER

iR[E

SKRRAY (]

9. sntp_set_timezone

ThEE:
BHENXER

bool sntp_set_timezone (sint8 timezone)
==

BARAAEOR, 1B%EA sntp_stop

sint8 timezone — WX{E, S¥5e/E: -11 ~ 13

IR E
true, RXIN;
false, XK
P

sntp_stop();
if( true == sntp_set_timezone(-5) ) {

sntp_init();

10. sntp_get_timezone

TheE:
EFHNXER
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BREE N

sint8 sntp_get_timezone (void)

RE:
NX{E, 28EH: -11 ~ 13

11. SNTP =i

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_Tfree(addr);

uint32 current_stamp;
current_stamp = sntp_get_current_timestamp();

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

I F esp_iot_sdk/include/espconn.h

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

4.1. EREO

1. espconn_delete

ESP8266 sok sz

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

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

2. espconn_gethostbyname

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

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

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

{
struct espconn xpespconn = (struct espconn x)arg;
if (ipaddr != NULL)
os_printf(user_esp_platform_dns_found %d.%d.%d.%d/n,
*((uint8 *)&ipaddr->addr), *((uint8 x)&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);

3. espconn_port

THAE:
FREX ESP8266 T FRY#HO

uint32 espconn_port(void)
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4. espconn_regist_sentcb

IfigE:
T I £ B8 402K Y T (2118 R R
REEN:
sint8 espconn_regist_sentch(
struct espconn xespconn,
espconn_sent_callback sent_cb

S
struct espconn xespconn : YR EH N
espconn_sent_callback sent_cb : FZREHRELERIHAE S

iR [E
0 T RIh
Non-0 1R, RESEIRAY ESPCONN_ARG — ARIXFISE espconn XTRZAIMLE L

5. espconn_regist_recvchb

ke
S R T YA ) 2% FHiE A0 [31 98 ek 4
sint8 espconn_regist_recvch(
struct espconn xespconn,
espconn_recv_callback recv_cb

struct espconn xespconn : XM LA
espconn_connect_callback connect_cb : BTN ML EIRATEIER %
iR[E :
0 T KITh
Non-0 : K, REEHIRES ESPCONN_ARG - RILZFIS# espconn XJNHIMLL L
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6. espconn_sent_callback

ThEE:
WEREIR L XTI EEE S, B espconn_regist_sentcb A
BREE X
void espconn_sent_callback (void *arg)
S
void *arg : EAREHMSE, MEERNEHEE espconn &t
AR, N AKRBETNIES, TRARIBEANISHMUEATEEAR—F, BRI M ERE. TiRE
espconn ZMfEHES remote_ip, remote_port HIMZiEEHIITRE MK L.
iR[E :
x

7. espconn_recv_callback

IfikE:
R IhiZ MR RN EIEEE, B espconn_regist_recvcbh SEAf

BREE X
void espconn_recv_callback (
void *arg,
char xpdata,
unsigned short len

o
3

void xarg : EARHMNSHE, MREHEHRE espconn Bt IR, KBS HEBEFNES,
REEEEANRBE U AT RER—HF, BRI AT NS ZER. AR espconn LHEEAHH
remote_ip, remote_port HMiZiEEEFIRE M.

char *pdata : EKIHIEIE

unsigned short len : EWEINEIEKE

iR[E :
¥

8. espconn_sent

B WiFi ZXEHE

—RRIER, BE—SEIELXERIDI, #A espconn_sent_callback /&, BiEMA espconn_sent
RET—BHE.
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ESP8266 sok sz

sint8 espconn_sent(
struct espconn xespconn,
uint8 *xpsent,
uintl6e length

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

TCP #0O{X BT TCP i&#, H2 AT UDP £,

1. espconn_accept

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

SH:

struct espconn xespconn : X MEKERENEHE
IR[E

0 45|

Non-0 DR, RESEIRES

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

ESPCONN_ISCONN - #ESLESS

2. espconn_secure_accept

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

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

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

BREEN
sint8 espconn_secure_accept(struct espconn xespconn)

S
struct espconn xespconn : X MLKERENEHIE

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

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

ESPCONN_ISCONN - ZEED &N

3. espconn_regist_time

SEfft ESP8266 TCP server j#BRIRTE, HEENESE, HAEMR.

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

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

4. espconn_get_connection_info

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

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

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

5. espconn_connect

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

IR espconn_connect X, REERE, EEREN, THAEM espconn callbacko

BREIENX
sint8 espconn_connect(struct espconn *espconn)

S

struct espconn xespconn : XRMiEREN LA
RE:

0 T RIS

Non-0 DKM, RESEIRTE

ESPCONN_ARG - k¥ ZFE|Z# espconn INH TCP #EH#E
ESPCONN_MEM - Z[@EFRE

ESPCONN_ISCONN - HF#ECDEENT
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ESPCONN_RTE - RHER=

6. espconn_regist_connectcb

THEE:
JEAT TCP EIERThEE S FRIEE R .

sint8 espconn_regist_connectch(
struct espconn xespconn,
espconn_connect_callback connect_cb
)

#:
struct espconn xespconn : XRMLiERENEEHE
espconn_connect_callback connect_cb : BINE TCP HEEEMIEIAERE

o

iRE
0 T ORI
Non-0 P R, REISEIRAS ESPCONN_ARG — R#EZFEIS# espconn XRH) TCP &E#E

7. espconn_connect_callback

RINESZ TCP EEMMEIAZE, B espconn_regist_connectchb Ffff. ESP8266 14 TCP
server {ilf®E TCP client #A; =& ESP8266 fEJy TCP client mIN5 TCP server &
MEE

BREIEN
void espconn_connect_callback (void x*arg)

SH:
void xarg : EARHMNSE, WNMEZEZENELE espconn s
AR, AN AKBETNIEE, TREIBEANIEH IR —F, BFDMREFIRT M ERE. TiRE
espconn ZEMEHR remote_ip, remote_port ¥ErZEEFHAREMNEEE.

iR[E :
x
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8. espconn_set_opt

IfigE:
WE TCP EEMMEXEE, WRERIBIREMIEDN espconn_clear_opt
BREEN
sint8 espconn_set_opt(
struct espconn *xespconn,

uint8 opt
)

2k

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

struct espconn xespconn : %R MiERENEHBE
uint8 opt : TCP ZEEMMXEE, £% espconn_option
bit @: 1: TCP FEEMIAR, RRNEBEMALT, £HFEF 2 S ABRS ANE;

bit 1: 1: %@ TCP HIEEWEA nalge &.;
bit 2: 1: fFAE 2920 FT write buffer, BFE#HE espconn_sent ELZEMEIE

bit 3: 1: ffgE keep alive;

0 %)
Non-0 DR, REEIRFS ESPCONN_ARG — KRIXEISE espconn XRH) TCP &E#:

—REAT, TREBFALED;
WERIRE espconn_set_opt, EFE espconn_connect_callback HiFHA

9. espconn_clear_opt

B TCP EEMAXEKE
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RHEENX:
sint8 espconn_clear_opt(
struct espconn xespconn,
uint8 opt
)
K
enum espconn_option{
ESPCONN_START = 0x00,
ESPCONN_REUSEADDR = 0x01,
ESPCONN_NODELAY = 0x02,
ESPCONN_COPY = 0x04,
ESPCONN_KEEPALIVE = 0x08,
ESPCONN_END

}
SH:
struct espconn xespconn : XML ERENEE K
uint8 opt : BB TCP EEMNMEXEE, BAESHTS%E espconn_option
RE:
0 ! ORTh
Non-0 ! K, REEHIRES ESPCONN_ARG - KRILZFISEL espconn XNNHI TCP ZEi:

10. espconn_set_keepalive

IgE:
%% TCP keep alive HIZ¥

REEN
sint8 espconn_set_keepalive(struct espconn xespconn, uint8 level, voidx
optarg)

LEHR:
enum espconn_level{
ESPCONN_KEEPIDLE,
ESPCONN_KEEPINTVL,

ESPCONN_KEEPCNT

struct espconn kxespconn : XTRMEEZNEHEK
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uint8 level : EZAIAIREB NS ESPCONN_KEEPIDLE Rfi#{T—X keep alive R#, WIHRIR
XN, W4gHs ESPCONN_KEEPINTVL HfKIRE—IKX, H%EIRE ESPCONN_KEEPCNT X; B/
TRz, MITATIMESEZRT T, BMAZEZEERLEZR, #A espconn_reconnect_callbacks

AR, HEEREEHATEEE, (N2, TEHMSRARESHITHRNE.
SHERBHNT:
ESPCONN_KEEPIDLE - i&&#fT keep alive HREMIREERE, #fi: 500 =2
ESPCONN_KEEPINTVL - keep alive RESLFEAH, HWCKIRTEEFRE, B4 500 =ZF
ESPCONN_KEEPCNT - &)X keep alive IRZE, LBEWIHHFAKRE

voidx optarg : RESHE

0 2]
Non-0 PRI, REISEIRES ESPCONN_ARG — R#kZIS% espconn ITRH) TCP &E#E

—REAT, THRBARELED;
WRIBE, iEHE espconn_connect_callback HiAH, H%IBE espconn_set_opt {FAE keep
alive;

11. espconn_get_keepalive

Ih&e:
i TCP keep alive HIS#

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

5K
enum espconn_level{
ESPCONN_KEEPIDLE,
ESPCONN_KEEPINTVL,

ESPCONN_KEEPCNT

struct espconn xespconn : XTRMLiERENEEHE

uint8 level :
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ESPCONN_KEEPIDLE - i#Bi#1T keep alive FERIRtEEFE, 2ii: 500 =
ESPCONN_KEEPINTVL - keep alive RESLFEAH, HwSCKIRTEEMR, 2BA: 500 =7
ESPCONN_KEEPCNT - )% keep alive &, LZFERMIXTZARE
voidx optarg : S#a
iR[E :
0 : RRIB
Non-0 1 kI, RESEIRAS ESPCONN_ARG - KREZFIS# espconn XN TCP &E#EE

12. espconn_reconnect_callback

TheE:
TCP EEFEMANNEAERL, HHTHHBLEEOE, H espconn_regist_reconcbh Fff.

REEN :
void espconn_reconnect_callback (void *arg, sint8 err)

void xarg : EARHMNSE, WNMEZEENEEE espconn st

AR, RIS HNRBEFNES, TREEEANIES U TR —F, BRI BT M ERE. RIS
espconn Z5MARR remote_ip, remote_port HIMrZEREHAIRE MK L.

sint8 err : BEWTNHEIRE.
ESCONN_TIMEOUT - #BAYH SEMTFF
ESPCONN_ABRT — TCP &EEFHUFH
ESPCONN_RST - TCP &b
ESPCONN_CLSD - TCP E#fEMTFIRRHLE, FEMAT
ESPCONN_CONN - TCP REHERTH
ESPCONN_HANDSHAKE - TCP SSL #BF M
ESPCONN_PROTO_MSG - SSL W A#iRQERE

iR[E

13. espconn_regist_reconcb

ThEE:
MR TCP ERALEFENMANMEIARE, ATAERIBAREDHTEE.
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EE:
espconn_reconnect_callback IhagER{lFHEEENIERIAE, FAMEBRLER, HMSHALLEIR;

ign, espconn_sent KM, NEIAAMKZEERE, e A espconn_reconnect_callback;
PR espconn_reconnect_callback BE{TEXHELE.

REEN:
sint8 espconn_regist_reconch(

struct espconn xespconn,
espconn_reconnect_callback recon_cb

struct espconn xespconn : XRMERENEEE
espconn_reconnect_callback recon_cb : [EERE

[
0 T RIh
Non-0 TR, RESEHIRES ESPCONN_ARG - K#ZFIS# espconn XTRAY TCP &E#E

-

14. espconn_disconnect

Wi TCP EiZ
sint8 espconn_disconnect(struct espconn *espconn)

struct espconn kespconn : XtRZMIZRERENZEHEK

0 : RRIN
Non-0 1 K, REEHIRES ESPCONN_ARG - KRILZFIS# espconn XNNHI TCP &

15. espconn_regist_disconcb

IfikE:
R TCP IR EMTFF R IhAN EE R £
sint8 espconn_regist_disconch(

struct espconn *xespconn,
espconn_connect_callback discon_cb
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SH:
struct espconn xespconn : XTRMEERENEERE
espconn_connect_callback connect_cb : [EERE

IR [E :
0 T ORTh
Non-0 t R, RESEHIRES ESPCONN_ARG - K#ZFIS# espconn XTRAY TCP &E#E

16. espconn_regist_write_finish

IfigE:
EMFERAXNEEYRINEAN write buffer FHEERE.
BEEA espconn_set_opt {#4E write buffer.

EE:
write buffer FFEFF espconn_sent HEXHEIE, B espconn_set_opt RE; XNEXR
EHEKRE, AAE write_finish_callback Al espconn_sent £ T—@, TE%Z
espconn_sent_callback
sint8 espconn_regist_write_finish (

struct espconn *xespconn,
espconn_connect_callback write_finish_fn

SH:
struct espconn xespconn : XTRMEERENEE I
espconn_connect_callback write_finish_fn : [ElERE
RE:
0 ! ORTh
Non-0 PRI, REISEIRAS ESPCONN_ARG — R#EkZEIS#L espconn IRH) TCP &E#E

17. espconn_secure_set_size

THEE:
BEMZE (SSL) FIREETERAN

B
EIAEGFR/NA 2KBytes; WMFER, 1B5EME (SSL) EEENANER:
£ espconn_secure_accept (ESP8266 £} TCP SSL server) ZRIEM;

=#& espconn_secure_connect (ESP8266 fEf TCP SSL client) Z®TEM
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bool espconn_secure_set_size (uint8 level, uintl6 size)

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

0x01 SSL client; @x02 SSL server; 0x03 SSL client 1 SSL server
uintl6 size : MEBHIWEEMTEA/)N, BUESER: 1 ~ 8192, B F, BIAMEHN 2048

iR[E :
true rORRIN
false : &

18. espconn_secure_get_size

TheE:
EI|ME (SSL) HBEETERIAN

BREE X
sint16 espconn_secure_get_size (uint8 level)

uint8 level : ®E ESP8266 SSL server/client:

0x01 SSL client; 0x@02 SSL server; 0x03 SSL client # SSL server

iR[E
g (SSL) #FHIEZEETERIAR/N

19. espconn_secure_connect

ThEE:
Nz (SSL) #3#EZ TCP SSL server (ESP8266 fEJy TCP SSL client)
E-
e & espconn_secure_connect KN, REFEDE, FEEARENL, FEHEAEA espconn
callbacke
« HE&I ESP8266 fEA SSL client {(NXH—1MEE, AEORBIAR R, XHFAH
espconn_secure_disconnect WiFFRI—RERE, AUBERIBERAAREZEAOZE SSL &EiE;

+ R SSL mB—BHIEATF espconn_secure_set_size REBEMEHETE, ESP8266 FiE4h
T, SSL &EEMTF, A espconn_reconnect_callback

e SSL MHXEOLEEE TCP HEORELES—E, BAEREM. SSL &EER, (NI FER
espconn_secure_XXX ZRFEOM espconn_regist XXX RFEMED, MUK
espconn_port 3RE— 1 =H®mA.
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BREIEN
sint8 espconn_secure_connect (struct espconn *espconn)

struct espconn xespconn : XRMEERENEEE

iR[E
0 t BRI
Non-0 DR, REOEIRD

ESPCONN_ARG — KR#ZE|Z%# espconn INH TCP #EHE#E
ESPCONN_MEM - Z=[EFRE

ESPCONN_ISCONN - f&d &8s

20. espconn_secure_sent

IfikE:
RIXEMEEHE (SSL)
BREE N :
sint8 espconn_secure_sent (
struct espconn xespconn,

uint8 xpsent,
uintl6 length

SH
struct espconn xespconn : XTRMLERENEEE
uint8 xpsent : LFEMEE
uintl6 length : RXHEEKE
RE:
0 DRI
Non-0 1 K, RMEEEIRED ESPCONN_ARG - AREF|IS% espconn XA TCP &

21. espconn_secure_disconnect

TheE:
ANz TCP &R (SSL)

BREE N :
sint8 espconn_secure_disconnect(struct espconn xespconn)

struct espconn kespconn : XFRMERIEREAN K

Espressif Systems Confidential 105/155

Friday, July 3, 2015




\
@ Espressif Systems ESP8266 sok sz

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

22. espconn_secure_ca_disable

THAE:
Xt SSL CA JAEINAE

TE:
o CA JAIETHAE, BRIARE, HENBUSE Y “ESP8266_ SDK__SSL_User_Manual”
o WRFRAAEED, BEME (SSL) EREEIAER:
7£ espconn_secure_accept (ESP8266 £/ TCP SSL server) ZHETAMA;

5% espconn_secure_connect (ESP8266 fEA TCP SSL client) ZATAH

bool espconn_secure_ca_disable (uint8 level)

uint8 level : &E ESP8266 SSL server/client:

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

true ;BTN
false PRI

23. espconn_secure_ca_enable

THEE:
FE SSL CA TAIETNAE

EE:
o CA IANIETHAE, BUAXRE, FEHNTBSEHYESP8266__SDK__SSL_User_Manual”
o WRFRAAEEOD, BEME (SSL) EREEIAER:
£ espconn_secure_accept (ESP8266 £/ TCP SSL server) ZRiiEM;
=& espconn_secure_connect (ESP8266 g} TCP SSL client) Z®IEMH
REENX:
bool espconn_secure_ca_enable (uint8 level, uint16 flash_sector)
SH

uint8 level : &E ESP8266 SSL server/client:
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0x01 SSL client; 0x@02 SSL server; 0x03 SSL client #1 SSL server
uintl16 flash_sector : ®®E CA B (esp_ca_cert.bin) E&R2 flash WHE
Bign, SEfEAN 0x3B, NIXNKIERE flash 0x3B000

iR [E :
true : BTN
false PRI

24. espconn_tcp_get_max_con

THEE:

FHRHAWR TCP HAEER.
BREEN

uint8 espconn_tcp_get_max_con(void)
S

x
iR[E :
ARYFH TCP |AEEH

25. espconn_tcp_set_max_con

IfikE:
REAFH TCP HREEH. ERAEEBNEAT, EWNAET 10. BHUIAER 5.
sint8 espconn_tcp_set_max_con(uint8 num)

S
uint8 num : SRR TCP HmAEEH
iR[E
0 4%
Non-0 1 kI, RESEIRAS ESPCONN_ARG - KRIEZFIS# espconn XNHY TCP &E#E

26. espconn_tcp_get_max_con_allow

IhAE:

#EIH ESP8266 EA> TCP server mZAWEREM TCP client #EH
BREIEN

sint8 espconn_tcp_get_max_con_allow(struct espconn xespconn)

o

#:
struct espconn xespconn : XA TCP server Z5#ff
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iR[E :
> 0 : XEZEAWFEEN TCP client #E

< 0 : KM, REEIRFE ESPCONN_ARG — K#IZXEF|SH espconn FRA TCP &EE

27. espconn_tcp_set_max_con_allow

IfikE:
BB ESP8266 H TCP server BZATEREM TCP client B
sint8 espconn_tcp_set_max_con_allow(struct espconn xespconn, uint8 num)

struct espconn *espconn : XA TCP server Z#fk
uint8 num : mEAFEEMN TCP client #A

iR[E :
0 A%
Non-0 : K, RE4$EIRAS ESPCONN_ARG - KRILZFIS# espconn XN TCP E#E

28. espconn_recv_hold

ThEE:
PHE TCP R
=
BRARZEOSEHR/N TCP NEQ, HAEHNEE, FHEINTE 14605 FHAAMNTEREE
B, BAZEOFTUREER.
BREE X
sint8 espconn_recv_hold(struct espconn *xespconn)

struct espconn xespconn : X MEKEREN R

iR[E :
0 %)
Non-0 DKM, RESEIRFS ESPCONN_ARG — KRIXEISE espconn XfRA) TCP &E#:

29. espconn_recv_unhold

ThEE:
fEkx TCP WBMEE (i.e. XWNMPEZERED espconn_recv_hold).
FE:

EO SN ERK.
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sint8 espconn_recv_unhold(struct espconn xespconn)
SH:
struct espconn xespconn : XTRMLERENEEE

iR[E :
0 T ]Ih
Non-0 t R, REEEIRES ESPCONN_ARG - K ZFIZ# espconn XA TCP &E#E

4.3. UDP i[O

1. espconn_create

IfikE:

i UDP fEf.

REEN

sin8 espconn_create(struct espconn kespconn)
SH:

struct espconn xespconn : XML ERENEE K
IR[E :

0 T ORI

Non-0 DR, RESEIRTE

ESPCONN_ARG - KRIKZE|S# espconn XfFH UDP &
ESPCONN_MEM - Z[ERE

ESPCONN_ISCONN - f:ig2&&Esr

2. espconn_igmp_join

MAZHEH.

5% ESP8266 station ZEARHMER TIEA.

BREEN:
sint8 espconn_igmp_join(ip_addr_t xhost_ip, ip_addr_t smulticast_ip)
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S
ip_addr_t xhost_ip : E#l IP
ip_addr_t sxmulticast_ip : %#&H IP

IR [E :
0 T ORTh
Non-0 D R, RESRFS ESPCONN_MEM - ZEFRE

3. espconn_igmp_leave

IfigE:

B ZHEH.

sint8 espconn_igmp_leave(ip_addr_t xhost_ip, ip_addr_t smulticast_ip)
SH:

ip_addr_t xhost_ip : EMOIP

ip_addr_t xmulticast_ip : %#&4H IP

iR[E :
0 T RRIN
Non-0 Pk, RESEIRFS ESPCONN_MEM - ZEAE

4. espconn_dns_setserver

TheE:
ZEZNA DNS server

==
AEONFIE ESP8266 DHCP client i (wifi_station_dhcpc_stop) BI1ER M.
void espconn_dns_setserver(char numdns, ip_addr_t *dnsserver)

SH:
char numdns : DNS server ID, Z#FRE® DNS server, ID #4308 0 A1 1
ip_addr_t *dnsserver : DNS server IP

iR[E :
x
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4.4. mDNS #0

1. espconn_mdns_init

The:
mDNS 1Ak

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

A

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

char xtxt_datal[10];

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

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

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

info—->server_port

8080;

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

espconn_mdns_init(info);

2. espconn_mdns_close

TheE:

% mDNS , XRFFFE mDNS g9 API : espconn_mdns_init
BREE X

void espconn_mdns_close(void)

3. espconn_mdns_server_register

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

4. espconn_mdns_server_unregister

ThEE:
44 mDNS fR%52

BREE N
void espconn_mdns_server_unregister(void)
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5. espconn_mdns_get_servername

ESP8266 sok sz

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

iR[E :
PR %528 BFR

6. espconn_mdns_set_servername

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

7. espconn_mdns_set_hostname

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

8. espconn_mdns_get_hostname

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

iR[E

FHLBIR

9. espconn_mdns_disable

IfigE:

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

void espconn_mdns_disable(void)

10. espconn_mdns_enable

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

R FtEX#ER

5.1. AT #0O

ESP8266 sok sz

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

1. at_response_ok

ThEE:

AT &0 (UARTO) %t OK
BREEN

void at_response_ok(void)

2. at_response_error

IfikE:

AT &0 (UARTO) %H ERROR
BREEN

void at_response_error(void)
S

x
iR[E :

x

3. at_cmd_array_regist

TheE:

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

REEN:
void at_cmd_array_regist (
at_function x custom_at_cmd_arrar,
uint32 cmd_num

)

S

at_function x custom_at_cmd_arrar : APRBEEXH AT #5$%48

uint32 cmd_num : FPBEENXH AT ESHA
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iR[E
¥

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

4. at_get _next_int_dec

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

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

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

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

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

5. at_data_str_copy

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

6. at_init

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

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

7. at_port_print

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

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

8. at_set custom_info

Ike:

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

void at_set_custom_info (char *info)
S

char *info : FRAER
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iR[E
¥

9. at_enter_special_state

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

10. at_leave_special_state

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

11. at_get_version

IhAE:
Z8 Espressif Systems IEftf AT lib ARAS.

uint32 at_get_version (void)

SH:
x

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

Ihee:

®E UARTO RX 2HFAPEER, T2MH AT £,
E

REATUESEIFEM.

=17 AT BIN, UARTO RX ZRIAf: AT M.

BREENX
void at_register_uart_rx_intr (at_custom_uart_rx_intr rx_func)

SH:
at_custom_uart_rx_intr : A AEA UARTO i RX HETAMERE; R NULL, N
73 AT {£F UARTO

iR[E :
x

il

void user_uart_rx_intr (uint8x data, int32 len)

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

¥

void user_init(void){ at_register_uart_rx_intr(user_uart_rx_intr); }

13. at_response

IfikE:
BE AT R
B
ZHAES T, at_response M UARTO TX #H, 5 at_port_print IhgE4ERE.
WMEIFAT at_register_response_func, at_response WIFFEMN response_func 15
&, HAPETLE.

BHEN:
void at_response (const char *str)
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S

const char xstr : PS8
iR[E

¥

14. at_register_response_func

IfigE:
A at_response WIEIAEE. AT at_register_response_func, at_response HIF
B EAN response_func, HAPABETAE,
BREE N :
void at_register_response_func (at_custom_response_func_type response_func)
S
at_custom_response_func_type : at_response HIEIEHEE
iR[E :
x
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5.2. JSON #0

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

1. jsonparse_setup

ESP8266 sok sz

IfigE:
json RITHIGAL

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

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

2. jsonparse_next

IgE:

@i json WX T—IxE
REEN:

int jsonparse_next(struct jsonparse_state xstate)
SH:

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

int : BITER

3. jsonparse_copy_value

ThEE:
SH MR RIS EEE

Espressif Systems Confidential 121/155

Friday, July 3, 2015




N
@ Espressif Systems ESP8266 sok sz

REEN:
int jsonparse_copy_value(
struct jsonparse_state *state,
char xstr,
int size

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

RE:

int @ BHER

4. jsonparse_get_value_as_int

ke

M json &I AEEHER

int jsonparse_get_value_as_int(struct jsonparse_state xstate)
SH:

struct jsonparse_state xstate : json f@HTiEst
RE:

int : BTER

5. jsonparse_get_value_as_long

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

6. jsonparse_get len

THEE:
@t json BAEIEKE
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BREIEN

int jsonparse_get_value_len(struct jsonparse_state *state)

SH:

struct jsonparse_state xstate :

iR[E
int @ #HEKE

json fEMrsEl

7. jsonparse_get_value_as_type

Thee:
BT json BRALUERR

BREEN

int jsonparse_get_value_as_type(struct jsonparse_state xstate)

SH:

struct jsonparse_state *xstate :

iR[E :
int : json MERAEIEXRR

json fEMTEET

8. jsonparse_strcmp_value

THAE:
ELE MBI json BIESHEFGS

BREIE N

int jsonparse_strcmp_value(struct jsonparse_state xstate, const char xstr)

BH:

struct jsonparse_state xstate :

const char xstr : FRHRERHF
R[E:

int @ HREGER

json fEMrisEt

9. jsontree_set up

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

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

iR[E :
x

10. jsontree_reset

THAE:
BE json &

REEN:
void jsontree_reset(struct jsontree_context *js_ctx)

struct jsontree_context *js_ctx : json #&HHHEs

11. jsontree_path_name

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

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

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

ESP8266 sok sz

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

int value

)

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

iR[E :
x

13. jsontree_write_int_array

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

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

14. jsontree_write_string

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

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

iR[E :
x

15. jsontree_print_next

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

int : json RERE

16. jsontree_find_next

IfikE:
& json RTHE
BREE N :
struct jsontree_value *xjsontree_find_next(
struct jsontree_context *xjs_ctx,
int type
)
S
struct jsontree_context xjs_ctx : json #itg%t
int @ kR
IRE

struct jsontree_value * : json WTZ=igEt
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6. SHEMEMEENX

6.1. ERIE

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

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

} ETSTimer;

6.2. WiFi&#

1. station &%

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

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

2. soft-AP &#{

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

} AUTH_MODE;

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

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

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

uint8 max_connection; // default 4, max 4

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

.
TS

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

EN, 18 softap_config.ssid_len IBE SSID HIKE.

3. scan 3#

struct scan_config {
uint8 *ssid;
uint8 xbssid;
uint8 channel;
uint8 show_hidden; // Scan APs which are hiding their SSID or not.
b
struct bss_info {
STAILQ_ENTRY(bss_info) next;
u8 bssid[6];
u8 ssid[321];
u8 channel;
s8 rssi;
u8 authmode;
uint8 is_hidden; // SSID of current AP is hidden or not.
sintl6 freq_offset; // AP’s frequency offset
I
typedef void (% scan_done_cb_t)(void *arg, STATUS status);

4. WiFi event Z5#{k

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

EVENT_SOFTAPMODE_STADISCONNECTED,

EVENT_MAX
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b

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 =7,
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, /*x 11i %/
REASON_MIC_FAILURE =14, /% 11i %/
REASON_4WAY_HANDSHAKE_TIMEOUT =15, /% 11i %/
REASON_GROUP_KEY_UPDATE_TIMEOUT = 16, /* 11i */
REASON_IE_IN_4WAY_DIFFERS =17, /*x 11i %/
REASON_GROUP_CIPHER_INVALID =18, /*x 11i %/
REASON_PAIRWISE_CIPHER_INVALID = 19, /x 11i */
REASON_AKMP_INVALID =20, /% 11i %/
REASON_UNSUPP_RSN_IE_VERSION =21, /*x 11i %/
REASON_INVALID_RSN_IE_CAP =22, /% 11i %/
REASON_802_1X_AUTH_FAILED =23, /% 11i %/
REASON_CIPHER_SUITE_REJECTED =24, /*x 11i %/
REASON_BEACON_TIMEOUT = 200,
REASON_NO_AP_FOUND = 201,

I

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

} Event_StaMode_Connected_t;

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

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

typedef union {

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

} Event_Info_u;

typedef struct _esp_event {
uint32 event;

Event_Info_u event_info;
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} System_Event_t;

5. smart config Z5#{k

typedef enum {
SC_STATUS_WAIT = o, /] FEEERFR, BDIEMNM B iRER
SC_STATUS_FIND_CHANNEL, // ETELMETT/E APP #H{TEIAERE
SC_STATUS_GETTING_SSID_PSWD,
SC_STATUS_LINK,
SC_STATUS_LINK_OVER,

} sc_status;

// FREE IP, EEEHETH

typedef enum {
SC_TYPE_ESPTOUCH = 0,
SC_TYPE_AIRKISS,

} sc_type;

6.3. json FHXZHK

1. json Z#{R

struct jsontree_value {
uint8_t type;
};

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

};

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

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

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 *x*xvalues;

};

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_##namel[]l = {__VA_ARGS__};
static struct jsontree_object name = {

JSON_TYPE_OBJECT,

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

~N N N N NN

jsontree_pair_##name }

#define JSONTREE_PAIR_ARRAY(value) (struct jsontree_value x)(value)
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#define JSONTREE_ARRAY(name, ...)
static struct jsontree_valuex jsontree_value_##name[] = {__VA_ARGS__};
static struct jsontree_array name = {

JSON_TYPE_ARRAY,

sizeof(jsontree_value_##name)/sizeof(struct jsontree_valuex),

~N N N N N

jsontree_value_##name }

6.4. espconn &%

1. [EEERE

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

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

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

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

2. espconn

typedef voidx espconn_handle;
typedef struct _esp_tcp {
int remote_port;
int local_port;
uint8 local_ip[4];
uint8 remote_ip[41];
espconn_connect_callback connect_callback;
espconn_reconnect_callback reconnect_callback;
espconn_connect_callback disconnect_callback;
espconn_connect_callback write_finish_fn;
} esp_tcp;

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

} esp_udp;

/%% Protocol family and type of the espconn x/

enum espconn_type {
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ESPCONN_INVALID =0,

/* ESPCONN_TCP Group */

ESPCONN_TCP = 0x10,

/* ESPCONN_UDP Group x/

ESPCONN_UDP = 0x20,
I

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

enum espconn_level{
ESPCONN_KEEPIDLE,
ESPCONN_KEEPINTVL,
ESPCONN_KEEPCNT

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

ESPCONN_NONE! s/

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

b

/*x A espconn descriptor *x/

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

/*% current state of the espconn %/
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enum espconn_state state;
union {
esp_tcp xtcp;
esp_udp *udp;
} proto;
/*xx 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

6.5. HHTAXEENX

/* interrupt related */

#define ETS_SPI_INUM 2
#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 */

#define ETS_INTR_UNLOCK() ets_intr_unlock()

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

ets_isr_attach(ETS_FRC_TIMER1_INUM, (func), (void *)(arg))

/* register interrupt handler of GPIO %/
#define ETS_GPIO_INTR_ATTACH(func, arg) \

ets_isr_attach(ETS_GPIO_INUM, (func), (void *)(arg))
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/* 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((1l<<inum))
/* disable a interrupt *x/

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

/* enable SPI interrupt */

#define ETS_SPI_INTR_ENABLE() ETS_INTR_ENABLE(ETS_SPI_INUM)

/* enable UART interrupt *x/
#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 *x/
#define ETS_GPIO_INTR_ENABLE() ETS_INTR_ENABLE(ETS_GPIO_INUM)

/* disable GPIO interrupt *x/
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#define ETS_GPIO_INTR_DISABLE() ETS_INTR_DISABLE(ETS_GPIO_INUM)
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7. SMEIRERFED

7.1. GPIO #0O

2% /user/user_plug.c.

1. PINFEXEENX
DL TR EXIZEF GPIO BEHPRS

PIN_PULLUP_DIS(PIN_NAME)
B _ERi R

PIN_PULLUP_EN(PIN_NAME)
R R fERE

PIN_FUNC_SELECT(PIN_NAME, FUNC)
EHIThREERE

ENYH
// Use MTDI pin as GPIO12.

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U, FUNC_GPI012);

2. gpio_output_set

ThEE:
=& GPIO Bk

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

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

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

3. GPIO @INMIHEXE

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

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

GPIO_INPUT_GET(gpio_no)
$KEL gpio_no EHIRIEFIRES.

4. GPIO iR

ETS_GPIO_INTR_ATTACH(func, arg)
JEM GPIO FRHT4bIERK

ETS_GPIO_INTR_DISABLE()
% GPIO By

ETS_GPIO_INTR_ENABLE()
F GPIO FhHT

5. gpio_pin_intr_state_set

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

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

GPIO_INT_TYPE intr_state : FRHifl&IRAS:

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

} GPIO_INT_TYPE;

-

~-

o A W N RS
-

iR[E :
x

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

uint32 gpio_status;

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

7.2. UART #0

FINERT, UARTO EARGHIFIENME Rz O, HEE AN UART B, UARTO fEREHEIL
A0, UARTT tERFTENMEEfmtEA. FHKN, BHREHEEZEER.

FA R A][a Espressif Systems ERIFTFELAY UART T 4830HY,

1. uart_init

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

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

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

uint8 xbuf : #HIEEE

uint16 len : HIEKE
iR[E

x

3. uart0_rx_intr_handler

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

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

BREIE N
void uart@_rx_intr_handler(void xpara)

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

iR[E
.
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ESP8266 REETEN 12C MiE#, BRELAMEN 12C B, XWEM 12C MIBEF (FlUIAKZHEFE

REg) #HITEHERS.

£ GPIO BEMARRETUR B N RIER (open-drain), MAIATAREHE GPIO O AfE 12C

data B¢ clock IhgE.

B, &R RA ERRPE, AT &EINBAY EhFRE.
FA PR A] 8 Espressif Systems EIETELRY 12C /T A4

1. i2c_master_gpio_init

IhkE:

=& GPIO & I2C master =

BREEN

void i2c_master_gpio_init (void)

SH:
i
iR[E :
b

2. i2c_master_init

ThAE:
Wi_te 12C

BREIE N

void i2c_master_init(void)

S
x

iR[E
¥

3. i2c_master_start

ThEE:
BB I12C HALREIRS

BREE N

void i2c_master_start(void)

SH:
¥
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iR[E
¥

4. i2c_master_stop

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

5. i2c_master _send ack

&i& I2C ACK
BREEN

void i2c_master_send_ack (void)
SH:

x
iR[E :

x

6. i2c_master_send_ nack

IhAE:
%1% I2C NACK

void i2c_master_send_nack (void)

SH:
x

iR[E
7
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ThEE:
& I2C slave B ACK
BREEN
bool i2c_master_checkAck (void)

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

8. i2c_master_readByte

M I2C slave EH—PFT

BREEN
uint8 i2c_master_readByte (void)

uint8 : EEFKE

9. i2c_master_writeByte

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

Espressif Systems Confidential 144/155

Friday, July 3, 2015




\
Espressif Systems ESP8266 so s

7.4. PWM 0

RN EEEATA pwn. h A PWM A% # 0, FFTAE Espressif Systems EHIEIFEZHARY PWM
Ao
PWM IRzf#E O R ELAREER hw_timer.c NEORBRER, AAZEHATRE—MEFERN 2.

1. pwm_init

THAE:
WAtk PWM, G3F GPIO %%, AHAMAZL. BRI EZFBAR XK.

BREEN
void pwm_init(

uint32 period,
uint8 xduty,
uint32 pwm_channel_num,
uint32 (xpin_info_list)[31)
S
uint32 period : PWM FEJHA;
uint8 xduty : &E PWM MGt
uint32 pwm_channel_num: PWM J@iE%L
uint32 (xpin_info_list) [3]: PWM HiBiEM GPIO EHSH#. RSEHE— n x 3 HIHA
fat, BAHEXT GPIO MEAESS, XN PIN #f) I0 ERER GPI0O MEMFS
IRME
x
BRI
Wi fe— M =BERIPWM:
uint32 io_infol[][3] =

{{PWM_0_OUT_IO_MUX,PWM_@_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);

2. pwm_start

THAE:
PWM JHig. BXEH PWM RERE, #EEZEHEARAEZEORTITE.
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void pwm_start (void)
S

x
IRE:

x

3. pwm_set_duty

IfigE:
BE PWM EPMEEESHST. BBEEK PWM ES58HERMSHNE, duty WSEERE PW &
A E, mAERN: Period *x 1000 /45 . a0, 1KHz PWM, duty SBEZ: 0 ~ 22222

R
REBTHE, BEFAM pwn_start £
BREIEN
void pwm_set_duty(uint32 duty, uint8 channel)
SH:
uint32 duty : RESRFENESH, S=HER (dutyx45)/ (period+1000)
uint8 channel : HFIEREM PWM BiE, BUESERAKIELFRFERT/LEE PWM, £ I0T_Demo
EVETE #define PWM_CHANNEL EXHISEEMN.
iR[E :
x

4. pwm_get_duty

INkE:
RENERE PWM 558 duty 281, S=HEMEN (duty*45)/ (period*1000)
REEN
uint8 pwm_get_duty(uint8 channel)
#:
uint8 channel : HFIEEHH PWM BiE, BUESEEKREEPRERT/LE PWM, 7 I0T_Demo
FEUETE #define PWM_CHANNEL EMXHISEEA.

o

iR[E :
ITRERE PWM E58 duty %
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5. pwm_set_period
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If1gE
BB PWM FEH, Z{7: us. f5II0, 1KHz PWM, 3%8 1000 us.
EE:

WERRE, BEEA pwn_start £

void pwm_set_period(uint32 period)

uint32 period : PWM BEHi, ZfI: us

6. pwm_get_period

Ifde:
i PWM EH
REEN :
uint32 pwm_get_period(void)

IR [E :
PWM FEHB, Bfi: us

7. get_pwm_version

THAE:
5 PWM ERAEE

uint32 get_pwm_version(void)

PWM fRAIEE
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8. MR

8.1. ESPCONN 12
A[ 2% Espressif BBS 12 R http://bbs.espressif.com/viewforum.php?f=21

1. TCP Client 15

AR
e ESP8266 T1EFE station R T, EFIA ESP8266 B &1EH: AP (BRF) A B E IP thtlk, B
client &,

o ESP8266 L{E#t softap BT, HH#INERE ESP8266 MIREC WA B E IP #uik, BH client
E#EZ.

o KIEIIEHNHIIAIL espconn S4Y;
PRI BRI R [ 3 BRI I R S A Y [ R

» (V8FH espconn_regist_connectcb Fl espconn_regist_reconcb)
e AH espconn_connect #375 TCP Server HIZEHE;

o TCPEREMNMING, EEEBRINMEIERE (espconn_connect_callback) A, JEAHEIE
EROARE, & IEERE DAY [ 18 &R HUR T 1% 2 A0 B E iR £ o

» (A espconn_regist_recvchb, espconn_regist_sentcb f espconn_regist_disconchb)

o EEWHHEMMEIERY, SELEBIERINNEERES, HITHFEEREN, BIGESEN
—ENE, WHREERBEHITER.

2. TCP Server t&3

AE
e [ESP8266 I ETE station X T, EHIA ESP8266 B HHECE IP Hitlk, BB Hserveriilto

e ESP8266 TIETE softap X T, AILLE B server i,

o KB ILIEMMINFIGRIL espconn S5y
o VESHERERRTNAY 5] R AR % A N T 3 A (R R

» (A espconn_regist_connectcb F1 espconn_regist_reconch)

e FM espconn_accept il TCP &E#z;
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o TCPEZERENMING, EEERIIMNMEIERE (espconn_connect_callback) A, JEAHEIKEL
ERIENER L, &% E IR TR B 18 ok £ AT A B2 A0 B8 R 2.

» (A espconn_regist_recvchb, espconn_regist_sentcb f espconn_regist_disconchb)

3. espconn callback

EM R [0 33 &5 48 15 AR
espconn_regist_connectcb espconn_connect_callback TCP &R AL TN
espconn_regist_reconcb espconn_reconnect_callback TCP HE#EA 4 R E MM
espconn_regist_sentcb espconn_sent_callback TCP 5 UDP %48 & 31X 5E A
espconn_regist_recvch espconn_recv_callback TCP =t UDP #3E#2U%
espconn_regist_write_finish espconn_write_finish_callback FIERINS A TCP BiREE
espconn_regist_disconcb espconn_disconnect_callback TCP E#IEE T

e
o  [EIARIFPEARIEE arg , NNMEEZREMBE espconn ¥55H. %I5EH A SDK NER4EIFRY
65T, ANEIEEAEARSEHUE AT RER—4F, 1BDMRILFIT ML EZ . ATHRIE espconn 54k
B remote_ip, remote_port FIf 2 EZARRIARE N EH-

e UNE espconn_connect (8 espconn_secure_connect)k¥, REIEEE, FERES, R
£33 AfEd espconn callbacko

8.2. RTCAPIs {E FHR/l
PAT U =B, AJLASSIE RTC BY B AR AR [E], £ system_restart BRIk, LAKIEFERTC

memory.

#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;
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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_time.magic = RTC_MAGIC;
rtc_time.time_acc= 0;
rtc_time.time_base = system_get_rtc_time();
os_printf("time base : %d \r\n",rtc_time.time_base);

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

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

rtc_tl = system_get_rtc_time();

stl = system_get_time();

call = system_rtc_clock_cali_proc();
os_delay_us(300);

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

cal2 = system_rtc_clock_cali_proc();

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

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

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

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

os_printf(" \r\n\r\n");
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rtc_time.time_acc += ( ((uint64)(rtc_t2 - rtc_time.time_base)) x
( (uint64) ((cal2+1000)>>12)) ) ;

os_printf("rtc time acc : %1ld \r\n",rtc_time.time_acc);
os_printf("power on time : S%1ld us\r\n", rtc_time.time_acc/1000);
os_printf("power on time : %11d.%021ld 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);

b

8.3.  Sniffer Z5#9{iKi A
ESP8266 AJ AR NSBRZAER (sniffer) , U Z AT IEEES02.11 . AIZIFWT HT20 WE:
e 802.11b

¢ 802.11g
e 802.11n(MCSO % MCS7)
e AMPDU

Espressif Systems Confidential 151/155 Friday, July 3, 2015




N
@ Espressif Systems ESP8266 sok sz

AR KBRS
o HT40
e LDPC
REFLXAIM IEEES02.11 G2 ESP8266 RaE T2, 18 ESP8266 AILIREEIINE

Hit, sniffer AT, ESP8266 SAEFABN RN E, BT URBENKE:
o ESPB266 AIZLEWME, BEEE:

y —EKEMN MAC LER (B8 THANGH MAC ititfmz 7 =)

» BMEHRKE
e ESP8266 AAIZERENME, EEE:

» BNMHKE

ZEMfE RxControl M sniffer_buf SRAFRATXAMERNE. HEhElE
sniffer_buf BE&Z#{ RxControle

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

+;

struct LenSeq{
ule len; // length of packet
ule seq; // serial number of packet, the high 12bits are serial number,
// low 14 bits are Fragment number (usually be 0)
u8 addr3[6]; // the third address in packet
b

struct sniffer_buf{
struct RxControl rx_ctrl;
u8 buf[36]; // head of ieee80211 packet
ulé cnt; // number count of packet
struct LenSeq lenseq[l]; //length of packet
I

struct sniffer_buf2{

struct RxControl rx_ctrl;

u8 buf[112];

ulé cnt;

ule len; //length of packet
I

EIERE wifi_promiscuous_rx B NS (buf Fl len)s len TR buf WKE, DA=ZME
Sl len=128, len 9 10 FUEEAE, len=12:
LEN == 128 §J1E5%
o buf MIEIWREMIK sniffer_buf2, ZEMENENEECRERE, 26 112 FUHNEEE.
e sniffer_buf2.cnt A 1o
e sniffer_buf2.len AEEAHNKE.

LEN 73 10 BEEZHIER

o buf WEIRIEEMME sniffer_buf, ZEMEZLEEAEN, EXNNEEESRZEY CRC Kl
IR

e sniffer_buf.cnt ®oxTZ buf BB E, len BIEH sniffer_buf.cnt RE o
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» sniffer_buf.cnt==0, It buf X%&; &N, len = 50 + cnt * 10

e sniffer_buf.buf ¥’x IEEE802.11 BRYAEI 36 FT. MR sniffer_buf.lenseql0] Fif,
F— lenseq EMERFA—1MEBKER.

e Yspiffer buf.cnt > 1, HFZBE— AMPDU, AAE MPDU ELEAZFEEMN,
HILRBAEFRER MPDU 8%, RAHTEINENKE (M MAC 8L E FCS ).

o ZEMEDRAFTHAMNEES: K. GMLAEENERE. GXLKE.
LEN == 12 BJ1&R

o buf MEIEE—1EME RxControl, ZEMEBHNERKREN, EXERTEMBHNLIEMNE
&, LEREHNZENELKE.

e XFAMPDU &, WL ZHMFENNHNES N FENKE.
o ZEMAEDRABEHMEESR: 8K, rssi f FEC_CODING.
e RSSI #FFEC_CODING AILAAFIEfEE 'R —MREFL.

X
B

=
¢

FRANEZMRENSHLIE, BN, TeEENEEN—Ea8RESK.
TERRHNE— 53 ER IEEES02.11 FIEE M :

Octets: 2 6 6 6 2 6 2 4 07951 4
Frame | Duration/ | Address | Address | Address | Sequence | Address QoS HT Frame FCS
Control ID 1 2 3 Control “ Control | Control Body
etfl -
MAC Header

Figure 8-30—Data frame

Data i) MAC €1KHIAT 24 FH 22 NAH:

» Address 4 2ERFFZH Frame Control Hf FromDS # ToDS JRER;
» QoS Control EEHFHEZH Frame Control HAY Subtype RERY;

» HT Control 2 & FERH Frame Control HIfY Order Field JRER;
» BT[3 IEEE Std 80211-2012.

XF WEP IZEME, £ MAC BLEMEERME 4 FTM IV, £BMERE (FCSE) TR 4 FTH
ICV.

F TKIP IIZME, £ MAC BLXRHEIRME 4 T/ IV A4 F5H EV, £ENERE (FCS 81)
B 8 FHH MIC F 4 F=FHH ICV.

Espressif Systems Confidential 154/155 Friday, July 3, 2015



\
Espressif Systems ESP8266 so s

o XF CCMP MZHA, £ MAC BLEHEMSF A CCMP header, FEBMIZE ( FCS &) i&
£ 8 FTHH MIC,

8.4. ESP8266 soft-AP # station (S HENX
E IR ESP8266 S7#F soft-AP + station HEFEHER, BEREXLFRE—MEMHEE. AL soft-AP +
station #RTLHY, ESP8266 soft- AP £ &I FE(SEES ESP8266 station —E .
X IR H S S EL soft-AP + station IR —LE4T A EHARE, BREEEE. flu:

&R —

(1) %5 ESP8266 station EEZI— P EEH (RIREHBEEESH 6)

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

(3) MBRBEEZER, APUEERO true , BEESREBENARSH ESP8266 HENATHS
ESP8266 station #O—%, X MIIFELIMEEESH 6. EHESP8266 EEH L RAB—MEE.

ER=
(1) &fFEAEO wifi_softap_set_config iXE T ESP8266 soft-AP(FIU{EES /7 5)
(2) Efth station ZE#E] ESP8266 soft-AP
(3) % ESP8266 station FEZFEEH (BIREEHEESH 6)
(4) ESP8266 soft-AP £IFE(ZIE S5 ESP8266 station —E ({51& 6)
(5) HFEHENE, ZRIEEER| ESP8266 soft-AP Y station B WiFi ZEiZSHT o
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