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3.1. BRSO

e g I AR R 45 T R B s LR BT B 2 B i e e (DR H R

\include\osapi.h).

3.1.1. os_timer_arm

Theg: WIRALER &%
PRHUE X
Void os_timer_arm(ETSTimer *ptimer,uint32_t. milliseconds, bool
repeat_flag)
WNZHL
ETSTimer*ptimer—— & I} #3451 GZLE A S 4.1 B
uint32_t milliseconds———& i i [y, B ZF0
bool repeat_flag——i% € £ B HE
R [e]
p

3.1.2. osttimer. _disarm

TheE - BUH el 4% 2 I

Void os_timer_disarm(ETSTimer *ptimer)
LN €

ETSTimer *ptimer—— €l 83 £5 4 GZE5 MK I 4.1 B8
i [A]

e
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3.1.3. os_timer_setfn

Dhfe: BB E I 2% 8l R AL
PRAIE X

Void os_timer_setfn(ETSTimer *ptimer, ETSTimerFunc *pfunction, void

*parg)
WIS

ETSTimer *ptimer——E N 23458 CZ4E/ES W 4.1 Ui
TESTimerFunc *pfunction—— & i} 28 o] 1 e85

void*parg——[rlif B $ S 4L
IR [A]:
7

3.2.[RERF#EO

3.2.1. system_restore

Dhee: B WE

void system. restore(void)
HINSH

i
S EF

i

3.2.2. system_restart

Dheg: =5
void system_restart(void)
PN A
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yAEIR
x

3.2.3. system_timer_reinit

Ihfg: MFEBEEA us & timer I, 75 B E BV timer.
ERE: 1. [FBE X USE_US_TIMER;
2. system_timer_reinit #7ERITUE, user_init Af—H].
Void system_timer_reinit (void)
INSH
p
R [A]
y

3.2.4. system_get-chip_id

Thfg: RECEF id
uint32 system_getuchip 4d(void)
HINZH
G
SEIE
T id

3.2.5. system_deep_sleep

Iheg: WEIEA deep sleep B, FFIKIRZ KA (us) MfiE—k. Mefig LS
BN RFEHH, FFMM user_init 4G
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PRHUE X
void system_deep_sleep(uint32 time_in_us)
WNZH
uint32 time_in_us — BERIRA (A, $47: us
UAEIE
y
ER:
fiffk - 7% XPD_DCDC il OR ##:3| EXT_RSTB, HIfE Deep sleep
M I

system_deep_sleep(0) M7 AEE, AELL/MHEGPIO hifik RST fIn: g

3.2.6. system_deep_sleep_set _option

IhgE: 7F deep sleep AT, HLITE deep sleep M Rs I Wi/E A4 £ 1E .
U J5id init %48 esp_init_data ‘default.bin
PRAUE X

bool system_deep_sleep_set option(uint8 option)
WA

uint8 option 4= option=0 I}, init % byte 108 4%,

option>0 i}, init Z4(f] byte 108 T3l

By

deep_sleep set, option(0) F7~H init % byte 108 %l deep sleep Bk
J5 2 B/{E RF_CAL.

deep \sleep_set_option(l) # 7~ deep sleep &K G Al b H—FE, ZAE
RF_CAL, HREIK.

deep_sleep_set_option(2) F7r~ deep sleep ik 5 A1E RF_cal, HLIRE/N.

deep_sleep_set_option(4) # i deep sleep BEK )5, 44T RF, 1 modem
sleep —#¢, HLILE/D,
IR [A]

True, f&Ih; False, RIK
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3.2.7. system_set_os_print

ThAg: JFRITHI log T
PREUE X
Void system_set_os_print(uint8 onoff)
B NZSHL:
Uint8 onoff —— 1T/ HIT ENTlfE
0x00 AR KMITEITIRE
0x01 FURFITIHTEITIRE
R NIT AT EN T BE .
R[] .
T

3.2.8. system_print_meminfo

Dig: TENRGNAAT A4, fTEYE B 645 data/rodata/bss/heap
Void system_print_meminfo (void)

HINSH
i

UAEIE
p

3.2.9. system_get _free heap_size

Digg: SRR SG AT H heap X 20 K/
Uint32 system_get free _heap_size(void)
NS
7

15 / 90 Espressif Systems January 23, 2015




@ Esp%ssif Sys;tms

ESP8266EX ZfE Tt

Y CIP
Uint32 ——nJH] heap X K/h

3.2.10. system_os_task

Thig: @EILRGMTS
PRHSUE X
bool system_os_task(os_task_t task, uint8 prio, os_event_t *queuey uint8
glen)
WA
Os_task_t task——1F-55 e %5
Uint8 prio——fE55 a4, ZHisCHF 3 MBI HI(ES5 0/1/2, 0 A%
Os_event_t *queue——H BB\ 5 54T
Uint8 glen——H4 2. PAFI R &
oA ER
True, H(Y); False, RIK
ZNUE
#define SIG RX O
#define TEST_QUEUELLEN 4
0s_event_t *testQueue;
void test_task (0s“event.t *e)
{
switch (e->sig) {
case SIG_RX:
os_printf(“sig_rx %c\n”, (char)e->par);
break;
default:

break;
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void task_init(void)
{
testQueue=(os_event_t*)os_malloc(sizeof(os_event t)*TEST_QUEUE_LEN);
system_os_task(test_task,USER_TASK_PRIO_0,testQueue, TEST_QUEUE_
LEN);

}

3.2.11. system _o0s_post

DhRg: AR5 KIEIH B
bool system_os_post (uint8 prio, os_signal .t'sig, os_param .t par)
WNZH
Uint8 prio——fE55 %4k, 5 @I BIILsE ZON N
Os_signal_t sig—— 7 &2 #
Os_param_t par—JH4 8 2 %
UAEIE
True, Hi3);: False, &M
gt bR il
void task_post(veid)
{
system_os_post(USER_TASK_PRIO_0, SIG_RX, ‘@’);

¥
$ ENFrH: sig_rx a

3.2.12. system_get_time

Theg: RGRGMS], BAr: FFP us.
uint32 system_get_time(void)
PN A
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Null
R[]
RG], AL RRb. W IRTRESE, WHEE

3.2.13. system_get rtc_time

ThRe: 313 RTC (A, AL RTC IR .
%445]: system_get_rtc_time() iZ[Fl 10, FRGHTE T 10 4> RTC WEh & 1
system_rtc_clock_cali_proc iR [\ 5, F/x—/> RTC W0 J&#124 5 uss, M <Zhxm}
[/ 10 X 5 = 50 us.
VER: deepsleep (Ei# system restart) I, RGN ANAZE, {HZ& RTC W A4}
PRAUE X

uint32 system_get_rtc_time(void)
WNZHL

Null
IR ]

RTC 18], BA7: fhb. anTtmkig, HEE BT

3.2.14. system _rtc_clock_cali_proc

Thig: RIC KR,
uint32 system_rtc_clock_cali_proc(void)
NS
Null
U EIF
IR [E] RTC W BhE A, HA7 us, bitll F bit0 /NG5 -
AR RTC RIFE DRG], W,
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3.2.15. system_rtc_mem_write

IRE: T deepsleep B, X RTC £ T{E, WA FE, iPEEHEAFN RTC
memory H1. 240 & user data Bt3t 512 bytes fEH P AEE R

_____ systemdata _ _ _ _ _ | user data |

| 256 bytes | 512 bytes |
HE: RTC memory RfE 4 FARAERAL, HEith 2% des_addr i block

number, 4 754 block, Ft# 5 N LK userdata [XiE4h{7 &, des_addr A
256/4 = 64, save size FNAFNEIE ) TTEL
PRIEE X

bool system_rtc_mem_write (uint32 des_addr, void * sre_addr, uint32

save_size)

WANS:
uint32 des_addr —— E A rtc memory K. &, des_addr >=64
void * src_addr —— #E1R%
uint32 save_size — 4K, A7 byte

IR [

True, J&Ih; False, 2.

3.2.16. “'system_rte_mem_read

Yifg: B RTC memory F1 1%ds, 4L B+ user data Bttt 512 bytes %45
FH P At

, systemdata _ _ _ _ _ | user data |

| 256 bytes | 512 bytes |
ER: RTC memory Rt 4 F 875, K HS4L src_addr 4 block

number, 4 7354 block, Rt LK user data [X#24A17 &, src_addr A
256/4 = 64, save size NFENEIEIIZAH.
bool system_rtc_mem_read (uint32 src_addr, void * des_addr, uint32
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save_size)

HINZHL:
uint32 src_addr —— 28X rtc memory . &, src_addr >=64
void * des_addr —— #i#Efg4t

uint32 save_size — ¥, AL byte
R [A]:
True, J%I); False, KRIK.

3.2.17. system_uart_swap

IfE: UARTO ¥4, ¥ MTCK /4 UARTO RX," MTDRO /£ 5 UARTO TX. fif
% ) MTDO(UOCTS) A1 MTCK(UORTS) 3% 4 UARTO, M i 88 4 1 LI A

UARTO {TEIH} ROM LOG.
PREUE X

void system_uart_swap (void)
ZH

NULL
UACIE

NULL

3.2.18."wsystem ‘adc_read

Dife: B adc HIME.
FRAGSE
Uintl16 system_adc_read (void)
ZH
NULL
AR
Adc IME
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3.3.SPI Flash %30

3.3.1. spi_flash_get id

IhRE: FKEX spiflash id.
PREUE X

Uint32 spi_flash_get_id (void)
ZH

Null
A EIR

SPI Flash id

3.3.2. spi_flash_erase_sector

Ihig: R Flash fIFAS X
UiH: flash S EEMNH, FERSHE Espressif IOT Flash 135 38 7.
SpiFlashOpResult “spiyflash_erase sector (uintl6 sec)
ZH
uintlé sec<- BX5, MEIX 0 JFaaiHE, HRiX 4KB
U EIF
Typedef.enum{
SPI_FLASH_RESULT_OK,
SPIFLASH RESULT ERR,
SPI_FLASH_RESULT_TIMEOUT
}SpiFlashOpResult;

3.3.3. spi_flash_write

Dise: R 72 Flash.
Ui flash EEAEMANAD, FE WX “Espressif IOT Flash 2538 7,
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PRHUE X
SpiFlashOpResult spi_flash_write (uint32 des_addr, uint32 *src_addr,

uint32 size)

ZH:
uint32 des_addr - S A Flash fihhl, #IGHE .
uint32 *src_addr - 5 A Flash #4545
Uint32 size - 5 AH#E K
A ER
Typedef enum{
SPI_FLASH_RESULT_OK,
SPI_FLASH RESULT ERR,
SPI_FLASH_RESULT_TIMEOUT
}SpiFlashOpResult;

3.3.4. spi_flash_read

Uige: M flash SEEUCECH -
UL flash e SEAFRINA, FEWLSCRY “Espressif IOT Flash 325 i 7,
SpiFlashOpResult spi_flash_read(uint32 src_addr, uint32 * des_addr,
uint32 size)
ZH
uint32 src_addr- EEX Flash fHbhl, G467 E
uint32 * des_addr — {7 SEHL 2IHHE 1 F8 £
Uint32 size - EEUEIEK
R[5 :
Typedef enum{
SPI_FLASH_RESULT_OK,
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SPI_FLASH_RESULT_ERR,
SPI_FLASH_RESULT_TIMEOUT
}SpiFlashOpResult;

3.4.WIFI #8x#E0

3.4.1. wifi_get_opmode

Thig: FREL wifi TAERL
PRHUE X
uint8 wifi_get_opmode (void)
WA
"
UAEIE
wifi AR,
#define STATION_MODE Ox01
#define SOFTAR*MODE 0x02
#define STATIONAP-MODE- 0x03

3.4.2. wifiyset_opmode

Thek: YE wifi T/ERE N STATION. SOFTAP. STATION+SOFTAP
W : 7Elesp_iot_sdk v0.9.2 ZRifRA, AEOAHGE, FEREBARN: v0.9.2

() ZJahAs, Jois B8 R AR R
bool wifi_set_opmode (uint8 opmode)
HINSH
uint8 opmode——wifi TAEF
HARQT
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#define STATION_MODE 0Ox01

#define SOFTAP_MODE 0x02

#define STATIONAP_MODE 0x03
R A

True , fiZI; False , KW

3.4.3. wifi_station_get_config

Theg: FREL wifi [ station #2124
PRHUE X

bool wifi_station_get_config (struct station_config *config)
NS

struct station_config *config——wifi ] station'$2 [ %364t
UAEIE

True , 3; False , KK

3.4.4. wifi_station_set_config

Ihik: WHE wifi ff station S H.
TER: WRAE user init Wi wifi” station_set_config, JEJE £ E BhIERENT N B
H, ANFEE ) wifi_station_connect KT &8z,
EIEE station_coniig.bssid_set 81— FE VUGN 0,
BRIHUE X
boolwifi_station_set_config (struct station_config *config)
i NS4
struCt station_config *config——wifi [ station 3 1 & ¥ 64t
3R
True , 2; False , R

3.4.5. wifi_station_connect

Dhig: wifi i) station 2 1% 4E BT Bc & 1) B
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R W B B % o, 45 St wifi_station_disconnect , i A
wifi_station_connect.
PRHUE X
bool wifi_station_connect(void)
WS
y
UAEIE
True , J; False , R

3.4.6. wifi_station_disconnect

Tife: wifi (1) station 2 1 W ¥ B 1% 45 (1) % H
bool wifi_station_disconnect(void)
WANZHL
i
R[] .
True , /&3); False , RIK

3.4.7. wifi_station _get_connect_status

Ihig: FREX wifi station #2213 32 AP IR
PR HUE X
uint8wifi_station_get_connect_status (void)
PN
e
U EIF
enum{
STATION_IDLE =0,
STATION_CONNECTING,
STATION_WRONG_PASSWORD,
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STATION_NO_AP_FOUND,
STATION_CONNECT_FAIL,
STATION_GOT _IP

h

3.4.8. wifi_station_scan

heg: IRELAP #fifE 2
HRHUE X

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

struct scan_config{

uint8 *ssid: /I AP 1] ssid
uint8 *bssid:; /I AP 1] bssid
uint8 channel; A e G5l

uint8 show_hidden; /&% ke ssid ) AP
I3
WA
struct scan_gonfig *config — 414t AP AR S4L, & NULL Ko BEIAN %
B
flhn, #configeft NULL, NIFHSIREUATTT AP 15 5 ;
47 config, ' ssid. bssid £ NULL, X% channel, NHHi%4sE
channel .l 1] AP 15 5.
4+ config 7 ssid ¥8 &, bssid 4 NULL, channel 5 0, WI/EFTE(EIE
AR E AP
scan_done_cb_t cb - FKHL AP #4545 B [H13 function
3R
True , F&Y); False , KIK
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3.4.9. scan_done_cb t

Ihig: scan [A]1 function
BRHUE X
void scan_done_cb_t (void *arg, STATUS status);
MWANSH
void *arg—— U AP #AE B ANOSH, arg B4 BN struct
bss_info 5 ARTEE KM FTHHIT AP 15 5., AP # 85 B UERIEA A
W struct bss_info £5#4Ak5E )
STATUS status—— 3Kt &5 1
i [A]
i
ZNUE
wifi_station_scan(&config, scan_done);
static void ICACHE_FLASH_ATTR
scan_done(void *arg, STATUS status)
{
if (status == OK)
{
struct’'bssuinfo*bss link = (struct bss_info *)arg;

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

3.4.10. wifi_station_ap_number_set

ThfRe: W'E ESP8266 station 2 it 3 LA AP HIE B

bool wifi_station_ap_number_set (uint8 ap_number);
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WMANZH:

uint8 ap_number—— & Z 1[Itk AP 1J%H (MAX: 5),
UAEIE

True , HJIj; False , RIK

3.4.11. wifi_station_get_ap_info

Thke: 3KEL ESP8266 station ¥ &#EHad 1 AP MIfE R, mELFK 5.
PRHUE X

uint8 wifi_station_get_ap_info(struct station_config config[])
.

struct station_config config[] — 3REGCRINTA AP EH#(EE, &% 51,
PRI 8 NBZH KN B
UAEIE

SRR AP {5 BN

ZNiIE

W

struct station_config config[5];

int i = wifi_station,get apainfo(&config);

3.4.12. wifi_station_ap change

ThkE: ESP8266 station VIHEI% )15 AP fit B BEAT &%
PR HUE X

boolwifi_station_ap_change (uint8 current_ap_id);
PN

uint8 current_ap_id—% /L5 AP BLE . M 0 FFaaiT4k.
U EIF

True , Ih; False , RIK

3.4.13. wifi_station_get_current_ap _id

TheE: YETIEAEMEHSE LS 103 AP, ESP8266 Gt B ik —/> AP, 24T
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Wik, MO FFIRTHEL X, AT AP TCIE IR, ESP8266 +x [H )
VI3~ —/> AP BT ESE .
PREUE X
Uint8 wifi_station_get_current_ap_id ();
I NZSHL:
p
AR
MEMER T AP id, BI4ET AP iy ESP8266 ik LS I ERE -

3.4.14. wifi_station_get_auto_connect

IhRE: £ ESP8266 station I Hi & 752 H sk Ol idak 19 AP (H H)
PREUE X
uint8 wifi_station_get_auto_connect(void)
NS
Null
UAEIE
0, MNHZNER;, 0 W AzhER

3.4.15. wifi_station_set auto_connect

IhRE: % E ESP8266 station I HL& 75 H 3hi&ER: Cid &M AP (B H)
R\ apil REE user_init A, AT R ARG I IR AE AT Ty
VA, MF — U8 B AR
FRAGSE
bool wifi_station_set_auto_connect(uint8 set)
WINZHL:
uint8 set — & HENER:; 0, KIWHIEE: 1, JFHHH3ERE.
UAEIE
True , f&Jh; False , RI
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3.4.16. wifi_station_dhcpc_start

IIfE: JFi3 ESP8266 station dhcp client.
VERE: dhep BUATFE.
BIHUE X

bool wifi_station_dhcpc_start(void)
WMANZH:

Null
UAEIE

True , FJIj; False , RIK

3.4.17. wifi_station_dhcpc_stop

Ihfg: <M ESP8266 station dhcp client.
EE: dhep BOAHFE.
PRHUE X

bool wifi_station_dhcpc._stop(void)
WINZSHL

Null
UACIE

True s Bidl; Falsey, KK

3.4.18. wifi station_dhcpc_status

IhfE: ] ESP8266 station dhcp client IRZ
PREUE U

enum dhcp_status wifi_station_dhcpc_status(void)
WINZHL:

Null
R[5 :

enum dhcp_status {
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DHCP_STOPPED,
DHCP_STARTED

h

3.4.19. wifi_softap_get config

Ihig: WE wifi [ softap #1125
BRHUE X
bool wifi_softap_get_config(struct softap_config *config)
WA
struct softap_config *config——wifi [] softap 1 SEiaE (FEWLLE K
softap config #iHH)
R [A]
True , &Jj; False , RIX

3.4.20. wifi_softap_set-eonfig

Iheg: WE wifi i) softap £ 125
bool wifi_softap set. config (Struct softap_config *config)
NS
struct softap“eenfig *config——wifi ] softap % S HFaEl (VR ILLEH 1k
softap_configy it 8 )
UAEIE
True\, fkZl; False , KW

3.4.21. wifi_softap_get_station_info

IhRE: FREL softap 130 NN station #4155, H mac flip
FRAGSE
struct station_info * wifi_softap _get_station_info(void)

MNSH:
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y
IR [
struct station_info *——FriZ#11) station {5 5 5E%&

3.4.22. wifi_softap_free_station_info

IhE: BT M wifi_softap_get_station_info p& %042 i struct station_info
77 [H]
PRHUE X
void wifi_softap_free_station_info (void)
MWNZSHL
i
R [A]
i
RE mac. ip 580, BRI
Tilk—
struct station_info * station = wifi_softap _get station_info();
struct station_info * next_station;
while(station){
os_printf("bssid : "MACSTR", ip : "IPSTR"\n",
MAC2STR(station=>bssid), IP2STR(&station->ip));
next,station = STAILQ _NEXT(station, next);
os_free(station); //ELIEREIL
station = next_station;
}
ik
struct station_info * station = wifi_softap_get_station_info();
while(station){
os_printf("bssid : "MACSTR", ip : "IPSTR"\n", MAC2STR(station->bssid),
IP2STR(&station->ip));
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station = STAILQ_NEXT (station, next);

}
wifi_softap_free_station_info(); /3 ] ek BURE i

3.4.23. wifi_softap_dhcps_start

IIfE: JFi3 ESP8266 softAP dhcp server.
VERE: dhep BUATFE.
BIHUE X

bool wifi_softap_dhcps_start(void)
WANS:

Null
UAEIE

True , FJIj; False , R

3.4.24. wifi_softap_dheps, stop

Ihfig: <M ESP8266 softAP dhcpiserver.
EE: dhep BAH E.
ERAGSE

bool wifi_softap_dhcps_stop(void)
WINSHL

Null
UAEIE

True\, mYj; False , KK

3.4.25. wifi_softap_set _dhcps_lease

IifE: W E ESP8266 softAP dhcp server 43-Ed 1P bk 36
VER . WIE dhep server MR R % E .

bool wifi_softap_set dhcps_lease(struct dhcps_lease *please)
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ZH
struct dhcps_lease {
uint32 start_ip;
uint32 end_ip;
¥
i Al :
True , fiX; False , KW

3.4.26. wifi_softap_dhcps_status

IIfE: 7l ESP8266 softAP dhcp server k7
PREUE X
enum dhcp_status wifi_softap_dhcps_status(void)
ZH
NULL
UAEIE
enum dhcp_status {
DHCP_STOPRPED,
DHCP_STARTED

3.4.27. “wifi_set phy_mode

Thie: e ESP8266 ¥ ZE#: (802.11b/g/in) .
W% ESP8266 softAP H ¥ bg.
PR BUESL -

bool wifi_set_phy_mode(enum phy_mode mode)
PN A

enum phy_mode mode — ¥ & HIR

enum phy_mode{

PHY_MODE_11B =1,
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PHY_MODE_11G = 2,
PHY_MODE_11IN=3
¥
SAGIR
True , 3; False , &I

3.4.28. wifi_get _phy mode

Ihig: i) ESP8266 R /Z4= (802.11b/g/n)
PREUE X
Enum phy_mode wifi_get _phy mode(void)
NS
Null
UAEIE
enum phy_mode{
PHY_MODE_11B = 1,
PHY MODE_11G(= 2,
PHY_MODE_11N =3

3.4.29. “wifi_get ip_info

ThRE: FREL wifil[¥) station T¥, softap # M ip /5 &
R BRURERIGOLT station &0 ip Mk #R Dy 0, R AT DUAE FH e R 5Ok
F ARl AL 15 DR DHCP B 1) AP (6 H), 734 softap U BRIA ip
Ay 192.168.4.1
PRE X

bool wifi_get_ip_info(uint8 if _index, struct ip_info *info)
WINZHL:

uint8 if_index——3k i ip /5 B 880, Hr STATION_IF 24 0x00,
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SOFTAP_IF 25 0x01.

struct ip_info *info——3REXU 45 € 82 111 ip 15 S 48%r
IR [A]:

True , fiZ); False , KW

3.4.30. wifi_set_ip_info

Dhfg: Boip Hilik
PRHUE X
bool wifi_set_ip_info(uint8 if_index, struct ip_info *info)
WS
uint8 if_index — W& station ip &2 softAP'ip
#define STATION_IF 0x00
#define SOFTAP_IE 0x01
struct ip_info *info — ip 158
ENUE

struct ip_info info;

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);
[P4_ADDR(&info.gw, 10, 10, 10, 1);
IP4_ADDR(&info.netmask, 255, 255, 255, 0);
wifi_set_ip_info(SOFTAP_IF, &info);
AR
True , MIh; False , ‘RIK
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3.4.31. wifi_set_macaddr

Dhee: W E mac Hitk
VEE: FHUAE user init B R &L mac Hudk.

PRHUE X
bool wifi_set_macaddr(uint8 if _index, uint8 *macaddr)
WNZH
uint8 if_index — & station mac it & softAP mac
#define STATION_IF 0x00
#define SOFTAP_IF 0x01

uint8 *macaddr — mac Hilit

ZNUE
char sofap_mac[6] = {0x16, 0x34, 0x56,"0x/8, 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);

UACIE

True , &&h; False , KK

3.4.32... wifi_get_macaddr

TRg: SRHEX wifi [t} station B softap #21 mac 5 &
EEAGSE
Bool/wifi_get_macaddr(uint8 if_index , uint8 *macaddr)
PN A
uint8 if_index——3kH mac {5 E K, Hrh STATION_IF J& 0x00,
SOFTAP_IF 5 0x01.
uint8 *macaddr——3RHU 45 € 42 FH) mac {5 8455
A ER
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True , J%3); False , RIK

3.4.33. wifi_set_sleep_type

Thg: WHEAHEBA. B%EHN NONE_SLEEP_T, MM Hiist.

= ESP8266 XAEH station A SCHFE M, HL3HF Modem sleep, light
sleep, deepsleep =F& M, BRIAJY Modem sleep 1%, Deepsleep %=
DB RAR, 1% system deep sleep # & .

PRHUE X

Bool wifi_set_sleep_type(enum sleep_type type)
ZH

enum sleep_type type —— WE A HEBR
UAEIE

True , J%3f; False , &K

3.4.34. wifi_get_sleep_type

Thfe: FRICH AT A AR .
Enum sleep_type wifi_get_sleep_type(void)

Enum sleep_type{
NONE_SLEEP T =0;
LIGHT_SLEEP_T,
MODEM_SLEEP_T
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3.4.35. wifi_status_led _install

IheE: M wifi led JRZ led
BRHUE X

Void wifi_status_led_install (uint8 gpio_id, uint32 gpio_name, uint8
gpio_func)
WNSHL

uint8 gpio_id——gpio 5

uint8 gpio_name——gpio mux %4

uint8 gpio_func——gpio I fE
i [A]

i
ENE
fii f GPIOO £y wifi JRZ LED
#define HUMITURE_WIFI_LEDAIOWMUX PERIPHS_IO_MUX_GPIO0_U
#define HUMITURE_WIFI_LED IO_NUM 0
#define HUMITURE_WIFI_LED IO FUNC  FUNC_GPIOO0
wifi_status_led_install(HUMITURE/WIFI_LED_10_NUM,
HUMITURE_WIFI_LED 10_MUX, HUMITURE_WIFI_LED IO_FUNC)

3.4.36. wifi ‘status_led uninstall

ThRe: VY wifi led RS led

Void wifi_status_led_uninstall ()
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3.5. =imAEIEO

3.5.1. system_upgrade _userbin_check

Ihfe: K 4urELE ) firmware J2 userl & 72 user2,
PREUE X
uint8 system_upgrade_userbin_check()
NS
T
UAEIE
0x00 : UPGRADE_FW _BIN1 , B[ userl.bin
0x01 : UPGRADE_FW _BIN2 , BJ‘user2.bin

3.5.2. system_upgrade_flag.set

IhRe: WHE upgrade IRAS. flag.

Vi N E R system _upgrade_start %] Espressif #2441 i 207 20,
SDK JEZ &k B flag, LELHEE;

w1 FH 3 47 8 HN spidflash_write SZHLz= o FH 2%, WFHEAHAZEORE N
UPGRADRE_FLAG FINISH, Ffiiffl system_upgrade_reboot = )itk F3H 4k

(EREX
PR EUE e
void system_upgrade_flag_set(uint8 flag)
ZH:
uint8 flag — EAKEUE T
#define UPGRADE_FLAG_IDLE 0x00
#define UPGRADE_FLAG_START 0x01
#define UPGRADE_FLAG_FINISH 0x02
A [AE -
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e

3.5.3. system_upgrade flag check

IRE: i upgrade CIRZ flags

PRHUE X
uint8 system_upgrade_flag_check()

ZH
p

1 [A{E -
#define UPGRADE_FLAG_IDLE 0x00
#define UPGRADE_FLAG_START 0x01
#define UPGRADE_FLAG_FINISH 0x02

3.5.4. system_upgrade_start

Thag: BESH, JTHIRTH.
PREUE X
bool system_upgrade_start (struct upgrade_server_info *server)
ZH:
struct upgrade_server_info *server - server <24,
i [7]
True - JHIRHAT IR
False. : @IEEAZEFES, TiEMAT upgrade start.

3.5.5. system_upgrade_reboot

Die: B RG, BATHIRARAT
void system_upgrade_reboot (void)
HINSH
7
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iR [\
x

3.6.sniffer XENO

3.6.1. wifi_promiscuous_enable

Thie: iR, T sniffer

PRHUE X
Void wifi_promiscuous_enable(uint8 promiscuous)
WA
uint8 promiscuous —— 0, disable promiscuous
1, enable promiscuous
IR
i

sl TR Espressif HiESLIL sniffer ) demo

3.6.2. wifi_set promiscueus_rx_cb

Iheg: M wifi TRZ<EER N call back B %, UL —EHE, #Ba N EM
) 1B T R
FRIGSE
Voidwifi_set promiscuous_rx_cb(wifi_promiscuous_cb_t cb)
WNSH
wifi_promiscuous_ch_t co——rlif 5 %
A EIF
T

3.6.3. wifi_get _channel

ThRe: HT sniffer Thit, REUEIES
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PRHUE X

Uint8 wifi_get_channel (void)
WNSHL

.
AER

fHiE S

3.6.4. wifi_set_channel

Thee: AT sniffer ThEE, BE/(SiES

bool wifi_set_channel (uint8 channel)
WNZH

uint8 channel— {515
UAEIE

True , &Xh; False , &K

3.7.smart config 3EO

3.7.1. smartconfig 'start

Thae:FC B IXEIEE AP,
R ANBOEHE, s&swE K station B0, FTHAMNFIFHL APP #E47 £
B, W& W3R EIEH: AP 1) ssid # password. smartconfig_start A< 5¢ %
Z TSR] EE A 4T smartconfig_start B8 %
bool smartconfig_start(sc_type type, sc_callback _t cb)
ZH:
sc_type type ——iEFAE MM BOESE: AirKiss 8(# ESP-TOUCH.
sc_callback_t co—— % Wl 2 ssid Fll password J& i [E1 £, A4 A A
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W BR B 2 50K struct station config 2R 54 AR &
iR [A]

True, mYj; False , KW
Zn i E

void ICACHE_FLASH_ATTR

smartconfig_done(void *data)

{

struct station_config *sta_conf = data;

wifi_station_set_config(sta_conf);
wifi_station_disconnect();
wifi_station_connect();
user_devicefind_init();
user_esp_platform_init();

}
smartconfig_start(SC_TYPE_ESPTOUCH,smartconfig_done);

3.7.2. smartcanfig_stop

ThRE: 15 IEMECEW &, JF HiE =i smartconfig_start B80T HEE 19 N A7
VL & L AP T B R AR OB N A7
ERAGBE

boolismartconfig_stop(void)

True, f&xf; False , KK
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3.7.3. get_smartconfig_status

hfe: RHUERIRGS
Ui 15 Z)7E smartconfig_stop o A1, FI2A smartconfig_stop R
WA, BREAZE O ERIRES.
PRHUE X
sc_status get_smartconfig_status(void)
ZH
NULL
UAEIE
typedef enum {
SC_STATUS_FIND_CHANNEL =0,
SC_STATUS GETTING_SSID_PSWD,
SC_STATUS_GOT_SSID_PSWD,
SC_STATUS_LINK,

} sc_status;

3.8. LB ERMEXIED

UL LAR g B g Zioe UAE (T2 B 3\include\espconn.h)
MO TCP Rl UDP a7 LA .

TCP e Oy S TCP e, MO,

UDP #M: Wik UDP fist, MM,

3.8.1. BHEO

3.8.1.1. espconn_delete

IhRE: MIERAEMIZER: (6™ TCP @ espconn_accept, UDP: espconn_create)
BRHUE X
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Sin8 espconn_delete(struct espconn *espconn)

MNSH:

struct espconn *espconn——/H B JZE 4 5 il B 45
IR [A]:

0 - succeed, #define ESPCONN_OK 0

£ 0- Erro, 1M espconn.h

3.8.1.2. espconn_gethostbyname

Theg: A4 wEbT
Err_t espconn_gethostbyname(struct espconn*pespconn, const char
*hostname, ip_addr_t *addr, dns_found_callbackfound)
WS
struct espconn *espconn——AH Nz 5 il B 45 1)
const char *hostname—=—1844 string 154
ip_addr_t *addr——ip Hiht
dns_found callback found——[n|if]
R [A] .
Efr_ t—=ESPCONN_OK
ESPCONN_INPROGRESS
ESPCONN_ARG
Ay, FAKFZ2% 10T Demo fXfi%:
ip_addr_t esp_server_ip;
LOCAL void ICACHE_FLASH_ATTR
user_esp_platform_dns_found(const char *name, ip_addr_t *ipaddr, void *arg)

{

struct espconn *pespconn = (struct espconn *)arg;
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os_printf("user_esp_platform_dns_found %d.%d.%d.%d\n",
*((uint8 *)&ipaddr->addr), *((uint8 *)&ipaddr->addr + 1),
*((uint8 *)&ipaddr->addr + 2), *((uint8 *)&ipaddr->addr + 3));
}
Void dns_test(void)
{
espconn_gethostbyname(pespconn,”iot.espressif.cn”,&esp_server _ip,user_es

p_platform_dns_found);

}

3.8.1.3. espconn_port

Thig: PRI H 135
PREUE X

uint32 espconn_port(void);
MINSH:

x
UATEIE

uint32—=—=F B iy I

38.1.4. espconn_regist_sentcb

DhEE : VNS AOE 5E BT R0 R 2, BE s pe s [l
BRHEUE
Sint8 espconn_regist_sentcb(struct espconn *espconn,
espconn_sent_callback sent_cb)
PN A
struct espconn *espconn——#HH N 2 i il B &5 1)
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espconn_sent_callback sent_cb——3 1} ) [3] 1 B %1
iR [A]

0 - succeed, #define ESPCONN_OK 0

4 0- Erro, 1M espconn.h

3.8.1.5. espconn_regist_recvch

Thag: VEMEEE R, e i e i
Sint8 espconn_regist_recvcb(struct espconn *espconn,
espconn_recv_callback recv_cb)
WA
struct espconn *espconn——HHRiZE $ il 5 ik 45 1)
espconn_connect_callback.connect eb——3 i ) [1] 1 26 %
UAEIE
0 - succeed, #define ESPCONN_OK 0
JE0- Erro, AFIL.espconnih

3.8.1/6. wespconn_sent_callback

Tt : RIS LA (Al

PRZSE L

void espconn_sent_callback (void *arg)
WINZHL:

void *arg——[rl i B E S 3L
R[5 :

.
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3.8.1.7. espconn_recv_callback

Thg: SRR 191 e %L
PREUE X
void espconn_recv_callback (void *arg, char *pdata, unsigned short len)
I NZSHL
void *arg——[al i B $1 5 5L
char *pdata——F U E A\ 1540
unsigned short len——#2USCE s K
UAEIE
i

3.8.1.8. espconn_sent

Dhfg: RIEEHE
VER: USRI — O KR EIR R 5¢ GEEN especonn_sent_callback), 7 ftif
F espconn_sent k1% F—@HE
BRIHUE X

Sint8 espeonn_sent(struct espconn *espconn, uint8 *psent, uint16 length)
MWNSH

struct espconn *espconn——#H Nz 22 il 35 il B 45 1)

uint8 *psent——sent A £

uintl6 length——sent £ 4 K &
TR

0 - succeed, #define ESPCONN_OK 0O

JE0- Erro, 1 espconn.h
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3.8.2. TCP #E##ED

3.8.2.1. espconn_accept

Dhfg: ML 7 —/> TCP server i, i 4 A0 Wy i 4%

PRHUE X

Sin8 espconn_accept(struct espconn *espconn)
I NZSHL

struct espconn *espconn——/H B JZE 4 5 il B 4k 1y
UAEIE

0 - succeed, #define ESPCONN_OK 0

4 0- Erro, 1M espconn.h

3.8.2.2. espconn_secure..accept

Dhee: ML 7 —A> TCPserver By, ¥ fHLHE U= (il iE+: (SSL).
PRE X

Sint8 espconn.secure_accept(struct espconn *espconn)
WNSHL

struet.espconn *espconn——H N ZE 4% ) 2 | B 45 44
IR JA] :

0 -".succeed, #define ESPCONN_OK 0

dE0-] Erro, ¥ espconn.h

3.8.2.3. espconn_regist_time

Thik: ESP8266 1E TCP Server, 4% B i I W 3% 32 (108 Ik sk K o
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Sin8 espconn_regist_time(struct espconn *espconn, uint32 interval, uint8

type_flag)

INSH:

struct espconn *espconn——HH W 343 4 il He 45 14

uint32 interval —— I TE], FANFD, H&OKEN 7200

uint8 type_flag —— 0, WEAMERE; 1, wEPLNERE

i [a] :
0 - succeed, #define ESPCONN_OK 0

d:0- Erro, 1M espconn.h

3.8.2.4. espconn_get_connection_info

Dhag: TCP &+, 5% 2 &L AIETT WSR3 TCP server E#: 1T TCP client

PREUE 3

Sin8 espconn_get_connection_info” (struct espconn *espconn, remot_info

**pcon_info, uint8 typeflags)

NS
struct espconn *espconn——HH W 34 )45 il He 45 14y
remot_info **pcon_info—— %4 client ({5 &

uint8 typeflags —— 0, idf server; 1, sslserver

UAEIE
0 - succeed, #define ESPCONN_OK 0

£ 0- Erro, 1L espconn.h
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3.8.2.5. espconn_connect

Thik: 24 ESP8266 {E4 TCP client i, #13. TCP %4
PRHUE X

Sint8 espconn_connect(struct espconn *espconn)
I NZSHL

struct espconn *espconn——/H B JZE 42 5 il B 45
i Al :

0 - succeed, #define ESPCONN_OK 0

dE0- Erro, ¥ espconn.h

3.8.2.6. espconn_connect_callback

Lhfg: TCP il B2 2 [l i
PREUE X
Void espconn_connect eallback (void *arg)
WNZSHL
void *arg—— [ 2S5
UACIE
p/

3.8.2.7., espconn_set opt

hig: WHE TCP EZHJE Mk
FRAGSE

sint8 espconn_set_opt(struct espconn *espconn, uint8 opt)
PN A

struct espconn *espconn——#HH N 2 2 il B &5 1)
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uint8 opt — 0, W& TCP EZWKIITFN, HHNFELFEL 2min 4B
1, WEXMA TCP HlfLimit i nalgo &Hik, MNP se.
UAEIE
0 - succeed, #define ESPCONN_OK 0
£ 0- Erro, ¥ espconn.h
R
R L — R A
w55t & espconn_set_opt(espconn, 0), 151E connected callback 5 H ;

W F5 % & espconn_set_opt(espconn, 1), 1H7E disconnect /i ii FFED AT

3.8.2.8. espconn_disconnect

Theg: Wil TCP 4%

Sin8 espconn_disconnect(structiespcenn *espconn);
WNZH

struct espconn *espconn——HH [Wiade 3 1) 4 i He 45 14y
U EIF

0 - succeed, #define ESPCONN_OK 0

ik 0- < Erre,, 1£J. espconn.h

3.8.2.9. “espconn_regist_connectch

Thag: VEN TCP HEFZRH, A& [ali
FRAGSE
Sint8 espconn_regist_connectcb(struct espconn *espconn,

espconn_connect_callback connect_cb)
NS
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struct espconn *espconn——/H B JZE 42 i §a il He 45 44

espconn_connect_callback connect_cbh——3 i} ) [1] 1 2 %
iR [m] :

0 - succeed, #define ESPCONN_OK 0

4 0- Erro, 1M espconn.h

3.8.2.10. espconn_regist_reconchb

Difg: VEM TCP B AL, HAS IR =]
il : reconnect callback SEBry AL E A1, AT [T Fr BRI, BBt
reconnect callback; #1#1, espconn_sent 2K, MPINAM K IERZRH, Hait
A reconnect callback; i /' ] #£ reconnect callback ' B X H A5 AL
PRAUE X
Sint8 espconn_regist_reconcb(struct espconn *espconn,
espconn_connect_callback recon_ch)
WMANS:
struct espconn *espconn——HH [Wiade 3 1) 4 i He 45 14y
espconn_connéct_callback connect_ch——3 fift i[5 28 %
TP
0 - 7 succeed, #define ESPCONN_OK 0
J0- “Erro, 1M espconn.h

3.8.2.11. espconn_regist_disconchb

hfe: JEMHBOT TCP R, Wil s s it [al i
Sint8 espconn_regist_disconcb(struct espconn *espconn,

espconn_connect_callback discon_cb)
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Espressif Systems
MNZHL

struct espconn *espconn——HH W 343 4 il He 45 14

espconn_connect_callback connect_cb——3 fift i[5 1 g8 %1
IR [A]:

0 - succeed, #define ESPCONN_OK 0

£ 0- Erro, 1M espconn.h

3.8.2.12. espconn_secure_connect

Thig: 4 ESP8266 4 TCP client I, ZAZN#%(TCP iE#: (SS).
Sint8 espconn_secure_connect (struct espconn,*espconn)
NS
struct espconn *espconn—==FIRLi% &1 4% il He 45 1y
UAEIE
0 - succeed, #deflne ESPCONN_OK 0
JE0- Erro, AFIL.espconnih

3.8.2013.wespconn_secure_sent

Thag: TCPupRA Sk %dE (SSL)
PRZSE L
Sint8 espconn_secure_sent (struct espconn *espconn, uint8 *psent, uintl6
length)
INSH
struct espconn *espconn——#HH N 2 2 il B &5 1)
uint8 *psent——sent £ ¥E 4t
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uint16 length——sent £ 4 K &

A EIF
0 - succeed, #define ESPCONN_OK 0
£ 0- Erro, ¥ espconn.h

3.8.2.14. espconn_secure_disconnect

Thke: I WiT TCP &R (SSL)
PREUE X
Sint8 espconn_secure_disconnect(struct espconn *espconn)
NS
struct espconn *espconn——H N2 2 i35 fild 45 1)
UACIE
0 - succeed, #define ESPCONN ) OK 0O
£ 0- Erro, ¥ espconpth

3.8.2.15. espconn ‘tcp.get _max con

Theg: BMRZTEEILL DNTCP EE.
PRUE X

uint8espconn_tcp: get_max_con(void)
LN =€

x
ATEE

SCHRPEALI TCP B EIR

3.8.2.16. espconn_tcp_set_max_con

Dfg: WERZ VPRI TCP &85 B
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Sint8 espconn_tcp_set_max_con(uint8 num)

NS

uint8 num—— R LK TCP AU LRR
i [a] :

0 - succeed, #define ESPCONN_OK 0

£ 0- Erro, ¥ espconn.h

3.8.2.17. espconn_tcp_get_max_con_allow

IhfE: 7Tif) ESP8266 /> TCP server #x% ftiF## ) TCP client £0H
PREUE X

Sint8 espconn_tcp_get_max_con_allow(struet espconn *espconn)
NS

struct espconn *espconn——HHRiZE $ il 5 ik 45 1)
UAEIE

TCP server % V& IITCP client £t H

3.8.2.18. espconn_tcp_set_max_con_allow

hE: W E.ESP8266 ¥/~ TCP server #x% ftifF## ) TCP client %t H
Sint8 espconn” tcp_set_max_con_allow(struct espconn *espconn, uint8
num)
LN
struct espconn *espconn——/#H N 22 35 il B 45 1)
uint8 num --fx % FLYFERE ) TCP client £ H L IR1E
U EIF
0 - succeed, #define ESPCONN_OK 0
dE0- Erro, I espconn.h
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3.8.2.19. espconn_recv_hold

Difg: PHZE TCP HWsdl
Ui I Y R A2 3B M tep I, AN BV FHL2E, DRI 8T EE 1460%5
Byte Ze A7 i) (]I i fH . ELARE AT USR]

PRHUE X

Sint8 espconn_recv_hold(struct espconn *espconn)
B NZSHL

struct espconn *espconn——H B JZE 4 5 il B 4k
UACIE

0 - succeed, #define ESPCONN_OK 0

£ 0- Erro, TN espconn.h, H iR [E{EAESPCONN_ARG I, /R
£ #3] espconn ZHUx R tep Xt R.

3.8.2.20. espconn_recv_uanhold

Thig: {=1F TCP WruipHZE .
e . A s ARG,

Sint8 espeoenn ‘recv unhold(struct espconn *espconn)
NS

struct espconn *espconn——HH W 34 ) 4 il He 45 14y
UAEIE

0 - succeed, #define ESPCONN_OK 0

dE0-  Erro, UL espconn.h, HHR[EME A ESPCONN_ARG B, FRR&
HHF| espconn SHF M) tep XA
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3.8.3. UDP MO

3.8.3.1. espconn_create

k. 257 UDP 1£%

PRHUE X

Sin8 espconn_create(struct espconn *espconn)
I NZSHL

struct espconn *espconn——/H B JZE 4 5 il B 4k 1y
UAEIE

0 - succeed, #define ESPCONN_OK 0

4 0- Erro, 1M espconn.h

3.8.3.2. espconn_igmp_join

Dhg: MMAZIEA
ERAGSE
Sin8 espconn ligmp “join(ip_.addr_t *host_ip, ip_addr_t *multicast_ip)
ZH
ip_addr_t*host ip.—— FH#1 ip
ipLaddr_t*multicast_ip — Z4&4 ip
AR
0 -/ succeed, #define ESPCONN_OK 0
JE0- Erro, i espconn.h

3.8.3.3. espconn_igmp_leave

Thig: 1B ZHRA
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PRAIE X

Sin8 espconn_igmp_leave(ip_addr_t *host_ip, ip_addr_t *multicast_ip)
ZH

ip_addr_t *host_ip —— EAHL ip

ip_addr_t *multicast_ip — Z#&4 ip
A EIF

0 - succeed, #define ESPCONN_OK 0

£ 0- Erro, L espconn.h
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3.9.AT #0O

AT ¥ FH R 1115 2% esp_iot_sdk/examples/5.at/user/user_main.c

3.9.1. at_response_ok

IRE: A& “OK” #| AT Port (UARTO)
PRHUE X
void at_response_ok(void)
ZH
NULL
UAEIE
NULL

3.9.2. at_response_error

Ihfg: & “ERROR” % AT Port (WARTQ)

void at_response_error(void)

3.9.3. at_ cmd_array_regist

Thag: VEME T B E L AT $52 5%
PRE X

void at_cmd_array_regist (at_funcation * custom_at cmd_arrar, uint32
cmd_num)

24
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at_funcation * custom_at_cmd_arrar - %/ H € I AT 545041
uint32 cmd_num - & H & XT84 % H

IR [A]:
NULL

. 2% esp_iot_sdk/examples/5.at/user/user_main.c

3.9.4. at_get_next_int_dec

Thag: M AT a2 47 b int 2487
PRHUE X
bool at_get_next_int_dec (char **p_src,int* result,int* err)
ZH
char **p_src - *p_src AR at iy & 71
int* result - 4T H Y int 2487
int* err - AT AL BRI )T R A
1. Hpausnt, R RS 1
3: WRIL 20w, REIEREY 3
UACIE
TRUE, IEWAMENT 287 (B ms i, J59Ri 1l True, (HEFIRIGZN 1)
FALSE, fithfe iy, iR M5 RED, A TRe: i 10 bytes. #&F| ‘\r
T USRI AY & SN =

.. 2% esp iot_sdk/examples/5.at/user/user_main.c

3.9.5. at 'data_str_copy

DM\ AT a 24T H AT 745 Hf

Int32 at_data_str_copy (char * p_dest, char ** p_src,int32 max_len)
ZH

char * p_dest - {RAFfEHT 2 1755 5

char ** p_src - *p_src NI AT 61271575
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int32 max_len - YRR K TFAFEKE
g3 CIP

T, IR (R AT 380 ) A R A

R, el -1

. 2% esp_iot_sdk/examples/5.at/user/user_main.c

3.9.6. at_init

Thag: AT BSRAIHL
PREUE X

void at_init (void)
ZH

NULL
UAEIE

NULL

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

3.9.7. at_port_print

Ihig: Y 75 fE AT\PORT(UARTO)

void at_port_print(const char *str)
ZH

const.char *str - Z4i i (17455
Y EIP

NULL

. 2% esp_iot_sdk/examples/5.at/user/user_main.c
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3.10. json APl [0

Ui B : jsonparse AHIGHE 1 R B8k 7 8 AECTRE H % \include)json\jsonparse.h),
F3Ak jsontree AHIHEE M R B2 € AE (LA H % \include\json\jsontree.h).

1=

3.10.1. jsonparse_setup

Ihig: json fEMTRIGIL
BRHUE X
void jsonparse_setup(struct jsonparse_state *state,.Const char *json,int
len)
NS
struct jsonparse_state *state——json f#ET 8%
const char *json——json fig 44
int len——FfF K&
IR
T

3.10.2. jsonparse next

Thag: fAbT jsond& N — ook

Int jsonparse_next(struct jsonparse_state *state)
HINSHL

struct jsonparse_state *state——json f#ET &%t
U TS

int——f#EAfT 45 R

3.10.3. jsonparse _copy_value

Thie: Bl ATt 7 & BT E Ay
PREUE

64 / 90 Espressif Systems January 23, 2015




ESP8266EX ZWIET-M Espressif Systems

Int jsonparse_copy_value(struct jsonparse_state *state, char *str, int size)
WANSH

struct jsonparse_state *state——json f#EtT 5%t

char *str——22 17154t

int size——2¢ 47 K/
IR ]

int——& il 45 1

3.10.4. jsonparse_get value as_int

Thee: fEMT json k&N E I i dh
PREUE X
Int jsonparse_get value_as_int(struct jsonparse_state *state)
NS
struct jsonparse_state *state——json M 154k
UAEIE
int——E AT Hcdls

3.10.5. jsonparse _getuwalue as_long

ThAg: b json g 2O K B Ko
PRE X
Long jsonparse, get_value_as_long(struct jsonparse_state *state)
N 2 8
struct jsonparse_state *state——json fEH 154
UG
long——fi#E AT £ E

3.10.6. jsonparse get len

hRE: fEMT json #& B K
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Int jsonparse_get_value_len(struct jsonparse_state *state)
NS

struct jsonparse_state *state——json f#EtT 5%t
i [a] :

int——EAT Y json & XA A2

3.10.7. jsonparse_get value_as_type

Ihig: fEdT json kAR
PREUE X
Int jsonparse_get value _as_type(struct jsonparsestate *state)
NS
struct jsonparse_state *state——json fEHT 5%k
UAEIE
int——json A% XA Y

3.10.8. jsonparse_strcmp_value

Ihig: ELERITH) json $dh Sk 77
ERAGSE
Int jsonparse. strcmp_value(struct jsonparse_state *state, const char *str)
WANSHL
struct jsonparse_state *state——json fEATig4E"
const.char *str——fF 2217
Y EIP
int=—t 25 1

3.10.9. jsontree_set up

ThRg: Ak json kg AR

void jsontree_setup(struct jsontree_context *js_ctx,
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struct jsontree_value *root, int (* putchar)(int))
WANZHL
struct jsontree_context *js_ctx——json #& 2\ 76 164t
struct jsontree_value *root——R# 7T R F84El
int (* putchar)(int)——%i \ B& %1
iR [A]
y

3.10.10. jsontree reset

Thag: & json #f
PRHUE X

void jsontree_reset(struct jsontree_context *js\.ctx)
WS

struct jsontree_context *js_ctx——json & A ME 4T
UAEIE

i

3.10.11. jsontree_path ‘name

Thé: json WZSHFkI
BRHUE X
const char *jsontree_path_name(const struct jsontree_cotext *js_ctx,int
depth)
i NS K
struct jsontree_context *js_ctx——json #% = $5 41
int depth——json #& A IR B
R[5 :

chars——Z %454t
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3.10.12. jsontree_write_int

Dhee: BILEE N json #f
BRHUE X
void jsontree_write_int(const struct jsontree_context *js_ctx, int value)
MWANSH
struct jsontree_context *js_ctx——json & A 154%F
int value—#& 4 {H
IR [
T

3.10.13. jsontree_write_int_array

DiRe: BIREEUHE N json #
void jsontree_write_int_array(Const struct jsontree_context *js_ctx, const
int *text, uint32 length)
WINZSHL
struct jsontree/context *js_etx——json & A 154
int *text—=<ZZAM 1 Hi ik
uint32ength——%4K /&
UACIE
o

3.10.14. jsontree_write_string

Dige: 74P 5N json
FRAGSE

void jsontree_write_string(const struct jsontree_context *js_ctx, const char
*text)

NS HL:
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struct jsontree_context *js_ctx——json & A 1E4%F
const char* text——7F & f 41

IR [A]
7

3.10.15. jsontree_print_next

IhRE: json MR E

HRHUE X

int jsontree_print_next(struct jsontree_context *js_ctx)
HWINZHL:

struct jsontree_context *js_ctx——json &AM 155k
IR [

int——json RHEE

3.10.16. jsontree_find_next

Iheg: 2k json WL HR
struct jsontree_value *jsontree_find_next(struct jsontree_context *js_ctx,
int type)
HWNSHL
struct jsontree_context *js_ctx——json %z 45 41
int—=5—2 7Y
W [H]
struct jsontree_value *——json #& 2\ H e &84t
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4. B G e X

4.1. BRI LA

typedef void ETSTimerFunc(void *timer_arg);

typedef struct ETSTIMER_ {
struct _ETSTIMER_ *timer_next;

uint32_t timer_expire;
uint32_t timer_period,
ETSTimerFunc *timer_func;
void *timer_arg;

} ETSTimer;

4.2 . wifi B

4.2.1. station Bt B S

struct station_config.{

uint8 ssid[32];

uint8 password[64];

uint8 bssid_set;

uint8 bssid[6]);

I

R

I bssid T 24 AP i) ssid AHEIN, 51 bssid KX 4
bssid_set i 1 i, WAZisEE X bssid, 75 242 50
BRI 0L F, 6404 bssid_set #1441k 0, T HUHIEE ssid.
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4.2.2. softap BLE S

typedef enum _auth_mode {
AUTH_OPEN =0,
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;
uint8 channel;
uint8 authmode;
uint8 ssid_hidden;
uint8 max_connection;
uint8 beacon _interval; // 100~ 60000 ms, default 100
I3
R
7t strlict Seftap. config &', 4 ssid_len ¥ 0 I, ZHL ssid B £ B 345
Feyssid_len AN 0 IsF, {# ] ssid_len K EEE A HI W ssid K EE B AE o

4.2.3. scan 3

struct scan_config {
uint8 *ssid;
uint8 *bssid;
uint8 channel;

uint8 show_hidden; // J& & F35E ssid 1] AP
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struct bss_info {
STAILQ_ENTRY(bss_info) next;
u8 bssid[6];
u8 ssid[32];
u8 channel;
S8 rssi;
u8 authmode;
uint8 is_hidden: // 4T AP [{] SSID & 15 N & ik
I3
typedef void (* scan_done_cb_t)(void *arg,.STATUS status);

4.3.smart config Z&#{&

typedef enum {
SC_STATUS_FIND_CHANNEL= 0,
SC_STATUS _GETTING_SSID PSWD,
SC_STATUS_GOT_SSID_PSWD,
SC_STATUS_LINK;,

} sc_status;

typedef enum™ {
SC_TYPE_ESPTOUCH =0,
SC_TYPE_AIRKISS,

} sc_type;
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4.4.json XL

4.3.1. json &1

struct jsontree_value {
uint8_t type;
I3

struct jsontree_pair {
const char *name,;

struct jsontree_value *value;

h

struct jsontree_context {

struct jsontree_value *values[JSONTREE, MAX_ DEPTH];
uint16_t index[JSONTREE_ MAX. DEPTH];

int (* putchar)(int);

uint8_t depth;

uint8_t path;

int callbackstate;

h

struct jsontree”_callback {
uint8_t type;
int (* output)(struct jsontree_context *js_ctx);

int (* set)(struct jsontree_context *js_ctx, struct jsonparse_state *parser);

8

struct jsontree_object {
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uint8_t type;
uint8_t count;

struct jsontree_pair *pairs;

h

struct jsontree_array {
uint8_t type;
uint8_t count;

struct jsontree_value **values;

h

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];
h

4.3.2. json ZEX

#define JSONTREE_OBJECT(name, o)
\
static struct jsontree_pair jsontree_pair_##name[] ={ VA ARGS__}; \

static struct jsontree_object name = { \
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JSON_TYPE_OBJECT, \
sizeof(jsontree_pair_##name)/sizeof(struct jsontree_pair), \

jsontree_pair_##name }

#define JSONTREE_PAIR_ARRAY (value) (struct jsontree_value *)(value)
#define JSONTREE_ARRAY(nhame, )
\

static struct jsontree_value* jsontree_value_##name[] ={ VA ARGS_ }; .\

static struct jsontree_array name = { \
JSON_TYPE_ARRAY, \
sizeof(jsontree_value_##name)/sizeof(struct jsontree value*), \

jsontree_value_##name }

4.5.espconn ¥

4.4.1 B34 function

/** callback prototype,to inform about.events for a espconn */

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

typedef void'(* espeonn_-callback)(void *arg, char *pdata, unsigned short len);

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

4.4.2 espeonn

typedef void* espconn_handle;
typedef struct _esp_tcp {

int client_port;

int server_port;

char ipaddr[4];

espconn_connect_callback connect_callback;
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espconn_connect_callback reconnect_callback;

espconn_connect_callback disconnect_callback;

} esp_tcp;

typedef struct _esp_udp {
int _port;
char ipaddr[4];

} esp_udp

/** Protocol family and type of the espconn */
enum espconn_type {
ESPCONN_INVALID =0,
/* ESPCONN_TCP Group */
ESPCONN_TCP = 0x10;,
[* ESPCONN_UDP Group */
ESPCONN_UDP = 0x20,

[** Current state of the espconn. Non-TCP espconn are always in state
ESPCONN_NONEL*/
enum espconn_ state {
ESPCONN_NONE,
ESPCONN_WAIT,
ESPCONN_LISTEN,
ESPCONN_CONNECT,
ESPCONN_WRITE,
ESPCONN_READ,
ESPCONN_CLOSE
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[** A espconn descriptor */

struct espconn {

77 / 90

[** type of the espconn (TCP, UDP) */
enum espconn_type type;
[** current state of the espconn */
enum espconn_state state;
union {

esp_tcp *tcp;

esp_udp *udp;
} proto;
/** A callback function that is informed abeut eventsAfor this espconn */
espconn_recv_callback recv_callback;
espconn_sent_callback sent callback;
espconn_handle esp4pcb;
uint8 *ptrbuf;

uintl6 cntr;
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5. IXahH 0

5.1.GPIO £ API

KT gpio B APl AR HARNH, "2 % \user\ user_plug.c.

5.1.1. PIN JAIZhEE & B &

v PIN_PULLUP_DIS(PIN_NAME)

B T _EH B i
v PIN_PULLUP_EN(PIN_NAME)
B _ERRE
v PIN_PULLDWN_DIS(PIN_NAME)
BT L BER
v PIN_PULLDWN_EN(PIN_NAME)
(=9 AL dst
v PIN_FUNC_SELECT(PIN_NAME, FUNC)
BT REIL B
o m A PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U,

FUNC_GPIO12);
& MTDI Bl E A GPI1012.

5:1.2. gpio output_set

Lhig: WE gpio HJ&EME
PR BESL -
void gpio_output_set(uint32 set_mask, uint32 clear_mask, uint32
enable_mask, uint32 disable_mask)
HINSH
uint32 set_mask——# B ¥ N E AL, SRNAA 1, e, XRALN 0,
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uint32 clear_mask——& &% oV IRHIAL, KRN 1, H K, X RNALA
0, NHAIRE

uint32 enable_mask——¥ & 1 fg i HH AL

uint32 disable_mask—— & f# A% A\ 1AL
JAEIP

y/

1l

v % E GPIO12 i i, M. gpio_output_set(BIT12, 0, BIT12, 0);

v % H GPIO12 f ik H -, . gpio_output_set(0, BIT12, BIT12, 0);

v &HE GPIO12 fiith = T, GPIO13 fi i AIKHL~F, ):
gpio_output_set(BIT12, BIT13, BIT12|BIT13, 0);

v %E GPIO12 M\, N gpio_output_set(0, 0, 0, BIT12);

5.1.3. GPIO By \ & W AHH=R %

v' GPIO_OUTPUT_SET(gpio. no, bit, value)

WHE gpio_no & % H bit_value, [[] 5.1.2 ¥ ¥ m % P Th g
v GPIO_DIS_OUTPUT(gpio. no)

W E gpio_nodF NN, [[95.1.2 Bl F RN
v GPIO_INPUT_GET(gpio_no)

SREL gpio_ novE ) L ~PIRES .

5.1.4, GPIO Tl R

v’ ETS\GPIO_INTR_ATTACH(func, arg)
VI GPIO 7 Ab B R 2

v ETS_GPIO_INTR_DISABLE()
x GPIO 1,

v ETS_GPIO_INTR_ENABLE()
JF GPIO i,
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5.1.5. gpio_pin_intr_state set

Thee: wE gpio - B fid AR
BRHUE X
void gpio_pin_intr_state_set(uint32 i, GPIO_INT_TYPE intr_state)
MWANSH
uint32 i——GPIO & il ID, W% E GP1014, N4 GPIO_ID_PIN(14);
GPIO_INT_TYPE intr_state—— 1 ¥ifiil & IR AS

Hrp:

typedef enum{
GPIO_PIN_INTR_DISABLE =0,
GPIO_PIN_INTR_POSEDGE= 1,
GPIO_PIN_INTR_NEGEDGE-= 2,
GPIO_PIN_INTR_ANYEGDE=3,
GPIO_PIN_INTR_LOLEVEL= 4,
GPIO_PIN_INTR_HILEVEL =5

}JGPIO_INT_TYPE;

iR (A
x

5.1.6. GPIO =Mt Ah 3 s ¥

£ GPIO TN Ab BpR F N, 75 ZEAHCI T A AT B LAz (8 o R -

uint32 gpio_status;
gpio_status = GRIO_REG_READ(GPIO_STATUS_ADDRESYS);
I/clear interrupt status

GPIO_REG_WRITE(GPIO_STATUS_W1TC_ADDRESS, gpio_status);

5.2. %W UART ¥ API

BIEML T, UARTO 1E N R %) debug 40, 4 E N UART I,
UARTO 7E NBUEW A1, UARTL /E N debug #iHi#E M.
fERIES, 150 PR R IE
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5.2.1. uart_init

Thag: X uart 3, P> vart PR R HIIR1E
BRHUE X

void uart_init(UartBautRate uartO_br, UartBautRate uartl_br)
MWANSH

UartBautRate uart0_br——uart0 J45 %

UartBautRate uartl_br——uartl %

Hrp:

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 (A
x

5.2.2. uartQ_tx. butffer

Dt il UARTO Kk - B € LHE
BRI BUE M
Void'uartO_tx_buffer(uint8 *buf, uintl6 len)
i NSHL
Uint8 *buf——45 KixH 4
Uint16 len——7f A A HHE K B
AR
p
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5.2.3. uartO_rx_intr_handler

ThAg: UARTO T frab 3 ek 4, HI™ nl e 2 R S0 A A It S0 1) e 0 iR Ak 22
(IR R IX K/ 0x100, QR4 4dls K+ 0x100, i {ATARED
PREUE X
Void uartO_rx_intr_handler(void *para)
WNSHL
Void*para——7§ 1] RevMsgBuUff 5 1) i) Fa %
R[] .
T

5.3.i2c master ¥

ESP8266 M REMEN 12C M, AHTT LIRS 126 k4, XWHAw 12C
M (B R 2 B e8RS T il 515

A GPIO E AN AR FFEL A BTN (open-drain), MR LLR
I GPIO O AfE 12G data Bnclock IhfE-

1] Y A 1575 e A N E D) = =11 ol o A N I

5.3.1. i2c=master_gpio_init

Lifig:| i2c masterdiais, WIMTL, AN GPIO Fit4T B E
Void i2c_master_gpio_init (void)

MASEL:
x

ySEIF
pn
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5.3.2. i12c_master_init

Theg: WIEhML i2c #:1F
PREUE X

Void i2c_master_init(void)
I NZSHL

p
R[] .

i

5.3.3.i12c_master_start

Thag: WH i2c PEANRKIFIRE
PREUE X

Void i2c_master_start(void)
NS

T
UATEIE

i

5.3.4.i2c_master,stop

Thag: W BN2C 9 N7 (R IEIRAS
BRI E X -
Void.i2cmaster_stop(void)
KNS K-
x
UAEIE
i
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5.3.5.12c_master_send_ack

Thag: FHLKIE i2c ACK
PREUE X
Void i2c_master_send_ack (void)
I NZSHL
NULL
i el :
i

5.3.6. 12c_master_send_nack

Thg: EHLKIE i2c NACK
PREUE X
Void i2c_master_send_nack (vaid)
NS
NULL
UACIE
i

5.3.7.12c_master,checkAck

IhiE: i fslave 1) ACK
BRHUE L -
bool i2cmaster_checkAck (void)
NS HL:
NULL
IR [H] :
TRUE, &% slave ACK;
FALSE, &% slave NACK
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5.3.8.i12c_master_readByte

Ihig: M slave BS2EL— 51
PREUE X
Uint8 i2c_master_readByte (void)
I NZSHL
p
R[] .
uint8—— i I EI HE

5.3.9.i12c_master_writeByte

Iheg: 1 slave 5—FF5
PREUE X
Void i2c_master_writeByte (uint8 wrdata)
NS
uint8 wrdata——1% 5 4%
UACIE
i
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5.4.pwm

HHTSCRE 4 3% PWM, AI{E pwm.h J060 R ) GPIO HkAT B B ik %

5.4.1. pwm_init

Dife: pwm DJRewIaaH, A3 gpio, LI S
PRHUE X
Void pwm_init(uint16 freq, uint8 *duty)
WA
Uint16 freq——pwm HI5i%,
uint8 *duty——%- #5115 =S L
UACIE
"

5.4.2. pwm_start

Thg: pwm JFaG, R H pwmyAEE S, AT B IR A AR DTS
PRUE X
Void pwm_start (void)
MINSH:
x
UATEIE
7

5.4.3. pwm_set_duty

Dife: HE—BiE T
PRE X

Void pwm_set_duty(uint8 duty, uint8 channel)
WINZHL:

uint8 duty—— 5 ==Lt
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uint8 channel——3: %
IR [A] .
o

5.4.4. pwm_set_freq

Ij]ﬁéz iikjgi pwm ﬂjﬁi%i

BRHUE X

Void pwm_set_freq(uintl6 freq)
NS

Uint16 freq——pwm i
UAEIE

i

5.4.5. pwm_get_duty

Thfg: FREGLREE) G b
PREUE X

uint8 pwm_get_duty(uint8,channel)
WNZSHL

uint8 channel——#F 388X 7 2% LL i) channel
UACIE

uint8——y 7= kL

5.4.6. pwm”_get freq

g3k pwm i
PRE X

Uintl6 pwm_get freq(void)
WINZHL:

e
i [A]
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Uintle——#i%

6. fftx%
A. ESPCONN %2

A48 ESP8266 {EN TCP client #ll TCP server 43 Bl N 1% ERE S TR

A.1. TCP client 8%

A.1.1. i BH

ESP8266 {1t Station B, #fiiA ESP8266 T4 4% AP (i H) /7 L 2
IP ki, & A client 4%,

ESP8266 T{FEft softap i ~, i iEs: ESP8266 [ &% T4t LRl ip
bk, J5H client #$%.

A12. D

1) Kk¥E TAEW U6k espconnZ 4

2) {FEMF connect [FIRRR £, VEM recv [B1H pR 2K

3) ] espconnuconnect K% 7 5 TCP server HIZ%EHz.

4) & IS TR FHE M connect BRI, % R ECFOARE B FH AR A AR R 6 [ 3
BRI #7210 disconnect (7] B8 Hi 06 A A

5) fE recv [Hl i ek FEL sent [0 B £ AT disconnect #EAERS, EEUGE Y IERf —
SERFTA], B DRI = B BT 45

A.2. TCP server &3\

A.2.1. 1B

ESP8266 L {E{E Station £ ~, itk ESP8266 L&A F) IP ik, & H
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server fiilfr.

ESP8266 T.{E{E softap #X T, J& H server i,

A.2.2. PIE

1) AKHE TAEWXYILG A espconn 4.

2) {FEMF connect [FI R EL, VEM recv [F1H K R

3) ] espconn_accept BTN host IIZEH%

BRI S R R FE N ) connect BRI 1% pRHC AR HE S TRARIRL ) (9] U Ry
%

B. RTC #OERARG

PLR IR R, 7T LABRAE RTC WHAAI R 4eNf (8], {E system_restart i 4%
t, PAKIEE RTC memory.
void user_init(void)

{

os_printf("clk cal : %d \n\r!',system_rtc_clock_cali_proc()>>12);
uint32 rtc_time =0, rtc reg_val = 0,stime = O,rtc_time2 = 0,stime2 = 0;
rtc_time-=, system get _rtc_time(); //3K7§ RTC i [H]

stime = system_get_time(); /318 RG]

os_ printf("rtc time : %d \n\r",rtc_time);

os_printf("system time : %d \n\r",stime);

/1132 RTC memory
if( system_rtc_mem_read(0, &rtc_reg_val, 4) ¥
os_printf("rtc mem val : 0x%08x\n\r",rtc_reg_val);

telse{
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os_printf("rtc mem val error\n\r");

rtc_reg_val++,
os_printf("rtc mem val write\n\r");

system_rtc_mem_write(0, &rtc_reg_val, 4) ; //'5 RTC memory
if( system_rtc_mem_read(0, &rtc_reg_val, 4) §
os_printf("rtc mem val : 0x%08x\n\r",rtc_reg_val);

telse{

os_printf("rtc mem val error\n\r");

rtc_time2 = system_get_rtc_time();

stime2 = system_get_time();

os_printf("rtc time : %d \n\r",rtc_time2);

os_printf("system time : %d \n\r",stime2);

os_printf("delta time rte: %d \n\r",rtc_time2-rtc_time);

os_printf("delta system -time rtc: %d \n\r",stime2-stime);

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

os_delay us(500000);

system_restart();
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