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1. R

AU

1.1.

1.2.

1.3.

1.3.1.

Espressif

ERBA / AtiEO (GPIO)

ESP8266EX H5F 17 P GPIO Effl, B EE HINFFes ) UAEN DB BAIINEE

81 GPIO #A MEEAWE LAY/ M, SERIRENSHE. SREENRARN, "l
1*HX—;T_ SRABRBNE: WACABRIRE N VSRR S B FARR ST E CPU i, @&
=2, OEMENE. IEREN="S/, 8 =60 AME L&,

XL A S EfIngEE A, a0 12C. 12S. UART. PWM. IR Eix%,

REHFRA /whiz0O (SDIO)

ESP8266EX #E 1 MM SDIO &0, HMOEMENXIW TR 1-1 Fim, X35 4 i 25 MHz
SDIO vi.1 1 4 fif 50 MHz SDIO v2.0.,

% 1-1. SDIO ERIEX

BB EMmS 10 IHRERTR
SDIO_CLK 21 106 SDIO_CLK
SDIO_DATAO 22 107 SDIO_DATAQ
SDIO_DATA1 23 108 SDIO_DATA1
SDIO_DATA 2 18 109 SDIO_DATA_2
SDIO_DATA_3 19 1010 SDIO_DATA_3
SDIO_CMD 20 1011 SDIO_CMD

B1TIMZIEO (SPI/ HSPI)

ESP8266EX #E 1 SEBMAL / 41 SPI, 1 NSMHL SDIO / SPI, 11 MNEAMI/ E
M HSPI, FrE#EOMITHEES BRREAESCIN, &0 E XA NI,

@A SPI (AN / M)

£ 1-2.SPIEOEX

=] k=t EhlHmS 10 INREBRR
SDIO_CLK 21 106 SPICLK
SDIO_DATAO 22 107 SPIQ/MISO
1/109 2020.09

RIRSEED
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1.3.2. HSPI

1.4. 12C

1. R

SDIO_DATAT1 23 108 SPID/MOSI
SDIO_DATA_2 18 109 SPIHD
SDIO_DATA_3 19 1010 SPIWP
UOTXD 26 101 SPICS1
GPIOO 15 100 SPICS2
AR

SPI & A A IRAESEH, ATHMSIR R AN 80 MHz,

(FEN/MAL)
% 1-3. HSPI ERIE X
ERIBATR EHRS 10 INEERFR
MTMS 9 1014 HSPICLK
MTDI 10 1012 HSPIQ/MISO
MTCK 12 1013 HSPID/MOSI
MTDO 13 1015 HPSICS
kv
O

ESP8266EX #iE 1 1 12C 20, BT EEMITHIZSUANIINE RS, WERZE, 12C 1%
OFENX R 1-4 FRR.
R 1-4.12C ERIEX

BHIBH EhlHmS 10 INREBRR
MTMS 9 1014 12C_SCL
GPIO2 14 102 12C_SDA

ESP8266EX B3z 15 12C MMM $F 12C MILINEE, 12C 3ZOINRER] HERAYRTESEIN, A
MR ES2AN 100 kHz, B TMIRERISRAATENTIE,

1.5. 12S 0O

Espressif

ESP8266EX #8 1 N 12S M AIZEOF 1 N 12S HHiEO, 12S TERTEIMEIERE.
WIBFES, WA AT RITHBEEAG L, W25 LED AT (WS2812 R75l) , 12S EHl
ENWFE 1-5 Fis, 12C #HOWEEAT AERE A GPIO BT A RIesSE], ISR
DMA,

2/109 2020.09
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@ 1. BEA

£ 1-5. 128 ERIENX

12S ERiEEA
ERIAFR EmS 10 IhEeaHR

MTDI 10 1012 12SI_DATA

MTCK 12 1013 12SI_BCK

MTMS 9 1014 12SI_WS

MTDO 13 1015 12S0_BCK

UORXD 25 103 12S0_DATA

GPIO2 14 102 12S0_WS

1.6. BHEDSWEZS (UART)
ESP8266EX #HiIB ™M™ UART 3£, 38 UARTO #1 UART, 1ZEMOE XK 1-6 Fimr.

% 1-6. UART ERIEX

R BB EMRS 10 IRERTR

UORXD 25 103 UORXD
UOTXD 26 101 UOTXD

UARTO
MTDO 13 1015 UORTS
MTCK 12 1013 UOCTS
GPIO2 14 102 U1TXD

UART1
SD_D1 23 108 U1RXD

2 D UART #OMBIBERIYBEAII, BUEERERE A 115200740 (4.5 Mbps)

UARTO B] AFBf@{EiE0, XiFnmE. BT UART1 BRIREHIRERINGE, FRA—#A
YEFTED log,

L1 %88 :
UARTO B AE7E LB ieshHRE) G —LE4TED, LEAETENN B RIRIS RS FR BN RIRIMER %, #/H
40 MHz &IRET, 1ZERFTENRASER N 115200; (£ 26 MHz @RS, 1ZERFTENRAT RN 74880, WNSRITE]
EEFIMEEINEE, BINELERRENE UOTXD. UORXD 735 UORTS(MTDO), UOCTS(MTCK) 334%, LA
BHITED,

1.7. BEERG (PWM)

ESP8266EX 5 4 P PWM &g, W& 1-7 Fimm, AP AIB1TY R,

Espressif 3/109 2020.09
RIESUEER
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@ 1. BEA

£ 1-7.PWM ERIE X

=] k=t EhmS 10 IHREBTR
MTDI 10 012 PWMO
MTDO 13 1015 PWM1
MTMS 9 1014 PWM2
GPIO4 16 104 PWM3

PWM 3ZTHEEFREAESTHL., B0, 7£ LED EEERRBAIREIS, PWM BT ER 22A9HET
SO, s/NDREREIIX 44 ns, PWM SIERAYEIETSEE Y 1000 ps £ 10000 ps, B 100
Hz El 1 kHz Z[8], & PWM SZER 1 kHz, SZ=LER 1/22727, 1 kHz BIRIFTER T aA#8
i 14 (IR PR,

1.8. IR EFIEO
ESP8266EX S H BRIENX T 11 IR £I4MEREN, 1Z320OF XU 1-8 FiR.

& 1-8. IR LIFMERERIEX

= k=t BH%ES 10 INRERFR
MTMS 9 1014 IR Tx
GPIO5 24 105 IR Rx

IR £I5MEEE O RESEI, BOER NEC JRi3RUEHIRRE, KA 38 kHz A9IEMHIE
B, AN 1B HNAEK. FEEEE 1m AL, FEEER 2 MTRRERE, — T2
GPIO O MEAREFERM, A —TRAIMNEKENTRIBRAEEAAN, BEEAR, BifR
N, IR, RN, BRFAERN 156° 8 30°, BURTAIMRIERIEESTT
[,

1.9. Sniffer

ESP8266 1] LUH# NEZETL (sniffer) , ESP8266 B LAIZINSEEE A IEEES02.11 €1, =&
MRS ENEKE,

Espressif 4/109 2020.09
RIRXAEER
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N &

2. GPIO

GPIO

2.1. IQgEZEAR

ESP8266 Y 16

GPIOO
GPIOT1
GPIO2
GPIO3
GPIO4
GPIO5
GPIO6
GPIO7
GPIO8
GPIO9
GPIO10
GPIO11
GPIO12
GPIO13
GPIO14

GPIO15

GPIO NO.

BA 10 WERMIEF AU FRAT.

pin15
pin26
pin14
pin25
pin16
pin24
pin21
pin22
pin23
pin18
pin19
pin20
pin10
pin12
pin9

pin13

% 2-1. GPIO BRIENX

Pin NO.

Pin name
GPIO0_U
UOTXD_U
GPI02_U
UORXD_U
GPIO4_U
GPIO5_U
SD_CLK_U
SD_DATAO_U
SD_DATA1_U
SD_DATA2_U
SD_DATA3_U
SD_CMD_U
MTDI_U
MTCK_U
MTMS_U

MTDO_U

Hrh, 7#PMN% (QUAD) #= Flash T, & 6 10 0T Flash &ifl.

Mm% (DUAL) &3\ Flash &, B 4 110 ORAF5 Flash 1

Espressif

LLJ 5BR:
ESVERIE SRS NSl

* SIEINREERKR:
MLWMWEMWMWW I i I I I A o

s ‘MFE 1 — GPIO FiFe"

=EAIERR:

(ESP8266_Pin_List.xIsx) :

RIRSEED

B,

2020.09
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2. GPIO

2.2. GPIO H1F231%HA
2.2.1. GPIO IpfEiZIRS 1783
TE I ESP8266 89 MTDI A1, 1788 GPIO IheERIEHE,

IHREEIZZ 1723 PERIPHS_I0_MUX_MTDI_U (A[REH GPIO, ZEFFHEAME)

PIN_FUNC_SELECT(PERIPHS_IO MUX_MTDI_U,FUNC_GPIO12);

ILE40A9 FUNC_GPI012=3,
TER PIN B, BEEERE.

BCERRTR, 155%E (ESP8266_Pin_List.xlsx) &i&, FE1ZZ&AMEH Digital Die Pin List T1H
FIMNER @A GPIO AR ERINEE, & Reg T1R]BAERIZI GPIO INEEIRIFEXNEF

og

Digital Die Pin List %P1 #J FUNCTION NhOEZRINF 2INeENE EiED, FTEFE
=, MRFEEFREN FUNCTIONS, NIZEFEFERMNHNLRE 2, NREERERN
FUNCTION2, NOZFSFFesNAAIHRE 1, DAL,

2.2.2. GPIO it &7

o HI{FRES 723 GPIO_ENABLE_W1TS

bit[15:0] ¥ {EREAL (FIIXE) -

EXNNAMKE 1, Rniz 10 BEEHRERE. Bit[15:0] XAz 16 T GPIO A% e,
o HHZAEFEE GPIO_ENABLE_W1TC

bit[15:0] BEERBA (FIEE) -

EXNNAMEE 1, FRRI% 10 WEEHER. Bit[15:0] Xhz 16 T GPIO #Y%H 2R,
o HH{EREIRSEH 788 GPIO_ENABLE

Bit[15:0] # H{FEEIRMU (A1EE)

ZEFER bit(15:0] KB, RERAIZIIRIAY PIN Bl HERRIRTS.

GPIO_ENABLE # bit[15:0] #@iZ 45 GPIO_ENABLE_W1TS 4 bit[15:0] 1
GPIO_ENABLE_W1TC 89 bit[15:0] E{EkZHl, HI20 GPIO_ENABLE_W1TS B9 bit[0] &
1, NI GPIO_ENABLE A9 bit[0]=1, GPIO_ENABLE_WA1TC A9 bit[1] & 1, N
GPIO_ENABLE # bit[1]=0,

o HMHEETESFEE GPIO_OUT_WITC
bit[15:0] I HERBEF (U (REFFE)

Espressif 6/108 2020.09
RIESUEER
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@ 2. GPIO

ENNAMHE 1, Rz IO WEEANERBET (BNEEFEaEHE) . Bit[15:0] XN 16
| GPIO E,JEEUHZII’U(/L; °

MRFERGZ PIN RENSBET, FEEE GPIO_OUT_WITS FiFds,

LLI i58R - ‘

o MHESHETESFEE GPIO_OUT_WITS
bit[15:0) W SBEF(U (REFEFER)
ENNAAHKE 1, "Rz IO WEENSEF (BNEE(FseHmL) . Bit(15:0) Wi 16
| GPIO E,‘]EEUH:I'/U(/L:\

LLJ 5¢BR:
MRFBERZ PIN EEENRBT, FEEE GPIO_OUT_WI1TC FFes. ‘

o MHIRSEFESR GPIO_OUT
bit[15:0] F RS (EEFHF)
1ZE5 172309 [15:0] BB, RERESEXIN PIN filE HAVIRS,
GPIO_OUT 9 bit[15:0] 2/ GPIO_OUT_W1TS 89 bit[15:0] 1 GPIO_OUT_W1TC #
bit[15:0] H£ENRE, FIa0: GPIO_OUT_W1TS 9 Bit[1]=1, 3B4 GPIO_OUT[1]=1,
GPIO_OUT_W1TC B Bit[2]=1, 34 GPIO_OUT[2]=0,
2.2.3. GPIO MiANT1F%
iﬁU)\’ik/\_’\%—"ﬁ%% GPIO_'N
bit[15:0] MNIKSAL (ARE) -
EHXNNMUA 1, Tz 10 SIS ASEF, EXNEMLR 0 FTniz 10 BSIHMATS
B, Bit[15:0] XNz 16 D GPIO BIE N IR,

LI $5BR:
GPIO RS NININEE, RRREIRE, THEEE.
2.2.4. GPIO HiiFF:R
o FRHTEEIZ7F28 GPIO_PIN12 (REH GPIO %5784 @)
bit[2:7] (FIIEE)
0: 1% GPIO Ky UTEE A
10 BT aARA kT
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2. GPIO

2: TERARLA T

3: MUAALA PR

4: KB

5 SBY¥
o FBPIRESF 728 GPIO_STATUS

Bit[15:0] (A£E) :

EXNRNAIMEE 1, RRIZI0 FRIAE. Bit[15:0] IR 16 > GPIO,
o BEFBIFZ2 GPIO_STATUS WI1TC

Bit[15:0] (A[EE) :

BIRAIMIE 1, SR GPIO MFBRIRS S BIER.

2.2.5. GPIO16 3MEO

SEAM 10 O E, GPIO16(XPD_DCDC) NETEA GPIO &Rk, ERET RTC &R, AL
AREREERMRRER N0, IMRENBASERLEN, BREHAK IO
7, {ERZEOWNT:
e gpiol6 _output _conf(void)
¥ GPIO16 BEc & N R .
e gpiol6 output set(uint8 value)
M GPIO16 B S BF / REBF, FEALEENHILED,
e gpiol6 _input _conf(void)
& GPIO16 B & NIRRT,
e gpiol6_input_get(void)
EEY GPIO16 RSB TIRT, FEIARE VBRI,

2.3. SHEE

Espressif

ASHEEIRETR, fi 3 TUAER. BPAINLNBZENG], EEEMM GPIO,
R ARth=:

* ECE MTDI ML EBF, FEseE L,

» EE MTDI RBINRIN, FREBTIRE.

» ECE MTDI o FREARRAR FHA,

8/108 2020.09
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2. GPIO

2.3.1. NAZE 1 SHEE
1. B2 d MTDI A GPIO &=

PIN_FUNC_SELECT(PERIPHS_IO MUX_MTDI_U,FUNC_GPIO12);

ZIEGER 2@ PERIPHS_ IO MUX_MTDI_U 178295 4 1. £5U5 1.
PERIPHS_IO_MUX_MTDI_U ZF1F2H05E 4 (UFIZE 5 (U E 1 XIE MTDI BEE R GPIO If
B8, *TF PERIPHS_IO_MUX_MTDI_U F1F23%, 185 HE 2.2 1 GPIO 1723108,

2. B0& MTDI £ S 8

GPIO_OUTPUT_SET(GPIO_ID_PIN(12), 1);

ZIBBBMMMER:
e [a GPIO_ENABLE_WATS 5 F83E 12 U5 1, 1ZE& 1 R{FEEE MTDI B9 IH

e,
* @ GPIO_OUT_W1TS KFFE3568 12 IS 1, &AIE 1 FTIE MTDI St s
&1 HEMTDIREMLERT, $ZRBE 2 MSBIRER 0 87,

GPIO_OUTPUT_SET(GPIO_ID PIN(12), 0);

ZIBBBEMMMER:
e [ GPIO_ENABLE WITS BUSEFRE 12 UE 1, Z{UE 1 XRERE MTDI f9%
Ij]ﬁtso
e G GPIO_OUT_WITC IZFFEE 12 U5 1, 1ZAIE 1 " IE MTDI & E R

3. {&£8E MTDI £HiI

PIN_PULLUP_EN(PERIPHS_ IO _MUX_MTDI_U);

ZEG)EA M PERIPHS_IO_MUX_MTDI_U KI5 7 5 1, 1ZAIE 1 REEE MTDI B9
LT HITHEE,

LLJ 588
WMRFBEXE MTDI 19 ERITHEE, BEMUTES.

PIN_PULLUP_DIS(PERIPHS IO MUX_MTDI_U):
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iiiiil 2. GPIO

2.3.2. MAiZE 2 SHEE
1. B2 d MTDI A GPIO &=

PIN_FUNC_SELECT(PERIPHS_IO MUX_MTDI_U,FUNC_GPIO12);

ZAEGYER 2@ PERIPHS IO MUX MTDI U SEF8RMNE 4. E5MUE 1,
PERIPHS_IO_MUX_MTDI_U F172389% 4 UM% 5 U E 1 X MTDI BECE N GPIO I

ﬁbo

2. B2E MTDI NENET

GPIO_DIS_OUTPUT(GPIO_ID PIN(12)):

3. JREX MTDI EIA B FIRS
Uint8 level=0;

level=GPIO_INPUT_GET(GPIO_ID_PIN(12));

GPIO_INPUT_GET(GPIO_ID_PIN(12)) 188 5LPR23REX GPIO_IN {72358 12 IR, 1
TN ERMRNENNAYE mm%Aﬁﬁ(Mﬁ@mNM%EWWMAmm,ﬁ%ﬁﬁ
HIRST B .

[BERTY:E
o R MTDI BT ASEFE, A4 GPIO_INPUT_GET BBREER 1, level=1;

o W MTDI 9B FRERFE, F4 GPIO_INPUT GET BBRENMERN 0, level=0;

2.3.3. NMAiFE 3 SHEE

typedef enum {

GPIO_PIN_INTR_DISABLE =
GPIO _PIN_INTR_POSEDGE =
GPIO_PIN_INTR_NEGEDGE =
GPIO_PIN_INTR_ANYEGDE =
GPIO_PIN_INTR_LOLEVEL =

v A W N PO

GPIO_PIN_INTR_HILEVEL =
} GPIO_INT_TYPE;

ZEMREREE GPIO BTl A H I, 1ZEMIRTE gpio.h FFEHR,
1. B2& MTDI i GPIO &=,

PIN_FUNC_SELECT(PERIPHS_IO MUX_MTDI_U,FUNC_GPIO12);
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€§§§ 2. GPIO

ZIEGHEBR 26 PERIPHS_ IO MUX_MTDI U BFR0F 4 1. 505 1,
PERIPHS_IO_MUX_MTDI_U Z72389%8 4 UM% 5 & 1 T8 MTDI BECE R~ GPIO I
B,

2. Be& MTDI i NARZT

\ GPIO DIS OUTPUT(GPIO ID PIN(12));

3. FRIEPRERY 10 ity

\ ETS_GPIO_INTR_DISABLE():

4. 1B RTAMIR R EY

‘ ETS_GPIO_INTR_ATTACH(GPIO_INTERRUPT,NULL);

5. Ec& MTDI 3 R Ea P 2R =0

‘ gpio_pin_intr_state set(GPIO_ID PIN(12),GPIO_PIN_INTR NEGEDGE);

ZIEAMTEA 2 GPIO_PIN12 /72300 [9:7] (UB N\ 0x02, MENZAIEHNE N 0x02,
RECEN NEIGHRT,

LLI 5BR:
EEEHME MTDI RIRBINAE, REEIEE GPIO_PINT2 BI85 [9:7] 1B X\ 0x00 BNF], WEERE N
Ebpyrhirid 2B, B2HE 2.2 1 GPIO F1F281%08”,

6. {£8E GPIO FRitf

‘ ETS_GPIO_INTR_ENABLE();

2.3.4. HETEREALIRTAE BT
1. BRIZART

Uintlée gpio_status=0;
gpio_status = GPIO_REG_READ(GPIO STATUS_ ADDRESS);

GPIO REG_WRITE(GPIO STATUS W1TC_ADDRESS, gpio status);

GPIO_STATUSHIGPIO_STATUS_W1TC =BRIEZ 5“5 2.2 79 GPIO FiFasiiA",
2. FIRTEM 10 ARl (HH 21 10 #RECE N PR TURT)

If(gpio_status==GPIO_Pin_12)

3. AIRZEVOLTHT, NIZFIRTILER PR _EFHERETEE TR THT,

if(!GPIO_INPUT_GET(GPIO ID PIN(12))) //WNEMTDILLRAENEH R TEE
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2.3.5.

Espressif

R B R ELAL H R AR TR A5

void gpio_intr_handler)

{

uint32 gpio_status = GPIO_REG_READ{GPIO_STATUS_ADDRESS);//read interrupt status
uintd level=0;
GPIO_REG_WRITE(GPIO_STATUS_W1TC_ADDRESS, gpio_status);//clear interrupt mask
if( gpio_status & (BIT{12))){ //judge whether interrupt source is gpio12
if(GPIO_INPUT_GET{12)){ // if goio 12 is high level

telse{ 7/ if goio 12 is low level

¥

else{

ki

12/108
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3. SDIO j#&15 SPI AR

BRIV

<

LiL

3. SDIO j&{g SPI

3.1. IpgELRA

ZIINE R ESP8266 1 SDIO &R 5 EAILMEZRA SPI A HITIEE., EBSIEOA
H, B 4 BESESH, 81F SPI MYsa SCLK, MOSI, MISO ((£Ei&%F CS
=5) 51 KHES.

P EPS8266 SDIO Bf5, HEEF TEHARNSEMIBERAEFIAE. BT ESP8266 /35
B, BROAMZENERR SPI OS5 SDIO # O ERERNSHER, HLILEFR SDIO &k
BEMIN, ESP8266 FEIU SDIO B Manh, BEEFEH@ET SDIO N aElniizEFE
ESP8266 HJ RAM FRAEshith /., MAERD BfzH CPU CACHE 1§ FLASH #Viz= NI A]
MEHARZETEEANS HSPI & OEEER FLASH SR,

ESP8266 SDIO RIFZIUR AR LR B iR H N B S Fr R0 2R DMA RIRERIE,

ESP8266 R]ARNET CPU 25, Sxiithimid N{ZRETEEZRAHBNESE AL SDIO £IE B AIUR
Ko

3.2. DEMO XM A=E
3.21. FEENAE

BIEENIHREIA STM32F103ZET6 RIZORILA R &R, BIEEH IAR FEF &ER
FreeRTOS 1®1EZ %4, MR ESP_IOT Reference board, &7 v0.9.3 1 SDK 7. .

3.2.2. ESP8266 }{¥4miF5 TH &R

* 1§ ESP8266 HJ DEMO T #27f SDIO communication demo\
esp_iot_sdk_v0.9.3_sdio_demo \app 1813 fmiFs miFHEN T EEAR BIN XX
%,

e S¥& SDIO communication demo\esp_iot_sdk_v0.9.3_sdio_demo\ib H#Y
libmain.a 5 v0.9.3 release RANFHIAE], WNR{EF release RAHY SDK, FHEMR
DEMO HfY libmain.a Z#Rig[RHKH9, ZXARAY libmain.a ={ESFEEE, FEEX
Flash 7259 SPI #&=IR5 R HSPI (UBRETEMI B84, £H DEMO TR ERRmIEE
4=IEIN

¢ Y% SDIO communication demo\esp_iot_sdk_v0.9.3_sdio_demo\bin F1f
eagle.app.v6.iromOtext.bin £% SDIO communication demo\XTCOM_UTIL H
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@ 3. SDIO J&f5 SPI &BE

# T, eagle.app.v6.iromOtext.bin J ESP8266 &% H CPU CACHE EiE@id
SPI 32BY Flash i F AUFTA KR,

* 1&17 SDIO communication demo\ # {9 BinToArray.exe j¥ SDIO
communication demo\esp_iot_sdk_v0.9.3_sdio_demo\bin FHJ
eagle.app.v6.flash.bin Y5 E £y ANSI C FEUAOEE, HIRENXHSRFE D\
&, BinToArray.exe (B Rt —Ee® D B eEEN, NRZHE D&, ReEAAE
D ZRIEBNL, sETURRZWUD, sip—1 D&, NEEEREAN L BIN 3241
HWTH,

o RUNEEFNAE D &, I D:\ fY hexarray.c DA eagle_fw.h i, FHBIEHAZENX
A const unsigned char eagle_fw[] =......., &%}% SDIO communication
demo\STM32\ Eagle_Wifi_Driver\ egl_drv_simulation\ ## eagle_fw.h, (7]
S MER eagle_fw.h FEHIEEABRZIXMHESR, 1814 hexarray.c [EEiRiEEN
eagle_fw.h) . eagle. app.v6.flash.bln B R EEIEI T E SN ESP8266 N7
Mo, XEFEFEMEAE, BT STM32 5\ ESP8266,

* F3 IAR E&53TFF SDIO communication demo\STM32\IAR\
EgIWB.ewp.eww, “RiZIiz,

3.2.3. ESP8266 FLASH i#ti{&- T &

1. FBEB 0% %% ESP_IOT Reference board FIEEN , EL 5V IR, R+ L J67 &
A (688 HSPI3ZO LR FLASH & F) , J66 ERAIBME (K SPI
O LA FLASH IS F) . 8 MTDO. GPIOO. GPIO2 X 3 MBkI&ERN: 0. 0. 1

(E. £ ) B9 UART R,

2. Wi SDIO communication demo\XTCOM _UTIL Ex& F XTCOM _UTlIL.exe, =i
Tools -> Config Device i%&¥ Com [, Baud Rate: 115200, i Open, LI}
open Success, ifr Connect, #A[51% H Flash fREBJR, HIVEZMIN.

3. =i API TEST(A)->(5) HSpiFlash Image Download, %% SDIO communication
demo\XTCOM _UTIL B 1 eagle.app.v6.iromOtext.bin 525 Offset:
0x40000, =i DownlLoad, FH .
3.2.4. ESP8266 FLASH it T

{EFIHEZR &% ESP_IOT Reference board F1Z1 o F & iR EAEZ 0T :
I FF &R JP1 e
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3. SDIO j#&15 SPI AR

ESP_IOT #rh J62 HEST M T 1E LS

GND > 1 VSS/GND
SPI_CLK > 4 SDIO_CLK
SPILMOSI > 5 SDIO_CMD
SPLMISO > 3 SDIO_DATO

IRQ > 2 SDIO_DATH

ESP_IOT Reference board £ : ¥Bk% MTDO %% 1 (FAMEERE) , GPIOO, GPIO2

£E (1, x, x 1 SDIO BspE=) , CHIP_PD:ON (FFxiktE ~F) , RiFHk% J66 &
BAIOOME, Bk J67 EERANFHE .

5V BRI AL 2R 1EHE ESP_IOT Reference board M4 &£k, FTHLA LT LRIRER, 7

IAR FMEARE 2 B 3.2.2 TTRRIFEAAI T2 FEE] STM32 R, [F5) STM32 2%, 1/
ESP_IOT Reference board Bjjf, STM32 =tal ESP8266 5 NGz, /I EEE
7 SDIO R[EMIdFET .

3.3. ESP8266 iFFr{4iiaH

3.3.1.

XIREE: SDIO FEi%1T A5 SDIO REFFa:

ESP8266 1) SD_DATA1 E Rt SDIO 1517 SPI FHAEILEIE @D SPI LAY B

%, BAEBTFER., & ESP8266 A SDIO RESHFF W E S, Pk BsBEF

*mﬁ@? EEFEE SDIO EAMEFHLL., (BER: ENFE@E CMD53 5
2 e[ty 0x30 MEFEFREAN 1 REFUILIMESBHE, )

SDIO JRSEF28 M 32 bits, H ESP8266 A5, FHAIIAEHNH CMD53 8 52 fp <&
BY, HbiliER 0x20 - 0x23, HEUEEHMIEEN !

struct sdio_slave status_element
{

u32 wr_busy:1;

u32 rd_empty :1;

u32 comm_cnt :3;

u32 intr_no :3;

u32 rx_length:16;

u32 res:8;

Espressif
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3.3.2.

Espressif

3. SDIO j#&15 SPI AR

e wr_busy, bitO: 12\%}}%55&@%, ESP8266 [FEAMEF A LIXREIE, 0 FRT
BREE MUHITRENRE.

e rd_empty, bit1: 1 RRMIEEGFTAE, REMBEEN, 0 ZFLZEGFERIE
HEETIZE,

e comm_cnt, bit2-4: EE@EITH. BIX ESP8266 SDIO RN — X BIR/ 5%
BERIEN, ITEESMN 1, ENIMHEH Y ERIEBREESEEE
ESP8266 BRI ,

e intr_no, bit5-7: MINEARERZTE, RE.

e nx_length, bit8-23: EEFH, MMESIEIESNXZMKE.

e res, bit24-31: 1R85,

Eit, FHBEREN:

o EWREIFETEKRE, F0IEEN SDIO MRS 7e8, BBEMRTH, HRIERSFRRMH
ITEEHIRERIE,

o ENHIE SDIO REFFEE, BRIBRSTFRFTIREIIREBRIRIE,

ESREFS EMEERER A

ESP8266 Y SDIO WA IR B EIES# DMA Z5EIN N AIATF, ESP8266 M E X
PRIIMELER SEAE) Uk— (B EEFZE, APRRER—EEFTE
FORE—TR, BEGHNEMIISANBERIMEDE, HEREMER, TRHERS
MAEHIEE N ESP8266 XN 18+ 728, DMA BiBEBohiR{E SDIO 5&7EF=E).

RIEMERERS

31 30 29 28 23 11 0
Word 0 | owner| eof |sub_sof 5'b0 length [11:0] size [11:0]
Word 1 buf_ptr [31:0]
Word 2 next_link_ptr [31:0]

e owner: 1'b0: ZHA] link XNz buffer BIIRIEE I SW; HEi link XJ M buffer FYIR1E
E. MAC RMERZ bit, 1°'b1: ZHE7 link X7 buffer BIIRIEE R HW;

o eof: MZARITG (F AMPDU B9FMIZER, ZIMREASE L) . £ MAC &
AT BB FHERINLE R link, 33T eof & LAY link, ERY buffer_length[11:0] 270
LT Z0E TRKE, BF MAC & LR error, £ MAC 1ZWURAS B T8 i 2 32UK
SR, LLENZEHBHEE L.
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3. SDIO j#&15 SPI AR

e sub_sof: FMIEEHA link AR, X% AMPDU MARIAE Fii, {XEF MAC &%
iR

e length[11:0]: buffer SCRR A ARIA/N,

o size[11:0]: buffer BE A/,

 buf_ptr[31:0]: buffer fE2IAbIE,

e next_link_ptr[31:0]: & 1 1 discripter AYCiaitiE, & MAC #ZEWIARNZIERN 0, &
TRETZE buffer BFEI,

3.3.3. ESP8266 DEMO HiZ{itf API FEK

Espressif

1. void sdio_slave_init(void)

IhgE: SDIO ERWaft, HREIEREFERMAN, RXH DOIMmERDENL, B85
PR ARINEE, WA ES EMPERSIEFS .

2. void sdio_slave_isr(void *para)

ThEES AR 5 SDIO FRHTZMEREL, SDIO [EMRINEN A T — M EEEM AR 1%
thlffEfF . 7£ DEMO 2, ESP8266 PiA RIMNIRIEERE PRI R I 5T, BIETAE
PATEXEMEER, REFFes, BIEGEE P AT ZR AR PHE,

3. void rx_buff load done(uintl6 rx len)
IheE: rx_buffer RAFEUEERE, UIERZREULHEET AEZEURS, ZRE
B8 T IEMBERIEHEXIRME, SINEFFMEXEF, DEMO IZR BT FIIRS =
R
S o len FIEUERSLINKE, MFRHARAL

4. void tx_buff_handle_done(void)
INEE: tx_buffer REURLIESMG, DIAAIZEEME SDIO TH A RIERSEES
BETITHUEE., ZRMEE TIEMERDEEFEXIRIE, 5 KEFEEEXEE,
DEMO HizR BE PRS2 T R IERA

5. void rx_buff_read_done(void)

IhEE: rx_buffe REERIZES, DIVERIZEREE SDIO TRNAFRIRE., ZHAE =
TAREFFEXEIE, RENE RX_EOF RRTARSH—FTIRiEA.

6. void tx_buff write done(void)
Ihee: tx_buffer IREIFFEIEEIRT, WTVERZEREL SDIO LA BIRE, ZRMEET
ST EERERIRIE, RENTE TX_EOF HRETARSH—FAIERA.

7. TRIG_TOHOST INT()
IHEE: 7n, BERUTLEAIE, BEREM.
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@ 3. SDIO &5 SPI A&

8. ELfthERi %K
B At RECMIER

3.4. STM32 iFEr{tiH e
3.4.1. EEXREHA

1. void SdioRW(void *pvParameters)
IheE:
SDIO MidZkiz, EREE T B ERSRIRERE.
U&:
egl_thread.c FHESHHRIRE SPITest () HiEAL.

sH:

RMEA.
2. int esp_sdio_probe(void)
ThEE:
ESP8266 Emhiz/s T HERIER .
U&E:
esp_main_sim.c 1, H egl_thread.c FHIRREL SPITest () A,
3. int sif_spi_write bytes(u32 addr, u8*src,ul6 count,u8 func)
ThEE:
SDIO byte R E N API, 3T CMD53 Byte IR EAINEE, AIUNFERIBEEA
17#RfF. SDIO MINIERARBBEIEKER 512 F1,
UE:
port_spi.c 1, H egl_thread.c FHIEEL SdioRW EFE,
B
src: RIFEIEEI E ML,
count: RIXKE, FHNEMN

func: INEES, HEIMR T{EMREEL SDIO CMD53 K block IRV HAY block size A/NE@
ERNE 0, ERATBBEEER 1.

Espressif 18/108 2020.09
RIFSHEEI


https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=1691&sections=&version=1.6

@ 3. SDIO &5 SPI A&

addr: EAMNBmEM, MRBRIEFTFHRERBMAIINIBUE, 20 0x30 FUTEERFF
23, Ox110 8 block_size (func A 0) ; STEUMBERIELIEE, Ei 0x1f800-
tx_length A9%R{E, B tx_length 5 count 8%, W& count>tx_length, SPI
FHm&KiEcount KEMNEIEE, (BEME tx_length+l E| count KBRS
ESP8266 #J SDIO &RIREF, FHItt, FHRFEHIEERE addr X REISLIRMERABEIEN
KE,

4. int sif_spi_read bytes(u32 addr,u8* dst,ul6 count,u8 func)
ThRE:
SDIO Byte #20iEEY API, 37T CMD53 Byte #I0IEENINEE, Bl SZRoHIEE 3
17#RfF. SDIO MININERARBBEIERKER 512 F717,
IVA=R
port_spi.c F, H egl_thread.c FRIKEN SdioRW A,
S
dst: ZREFEMIL,
count: EIKE, FPABIL
func: INEES, BRI T{ERAIEZE SDIO CMD53 Ay block A block_size A/N&@
EARNZE 0, ERMABEEER 1,

addr: IZEVWBmE ML, WRZRIEFTFREZBASINIBIE, 20 0x20 J9 SDIO REF
72 FTRNRBERIER, BHA 0x1f800-tx_length BUHE, H tx_length 5
count 8%, WE count>tx_length, SPI EHSIEE count KENHIES, BEM
2 tx_length+1 %] count BIEUIRSH ESP8266 HY SDIO BRI EFILH T BEE .
b, FRZEHIEER addr XRZTIHMERBREIENKE.

5. int sif_spi_write_blocks(u32 addr, u8 * src, ulé count,ul6
block _size)

IhEE:

sdio block 5 X\ API, 377 CMD53 block IS5 ANINEE, REEEHEUEE., SDIO
MINHAERAKBREIRKERZ 512 P block,

NE:

port spi.cH, B egl thread.c FAYREN SAdioRW ] esp_main_sim.c HFEE T
HEsFMERMEE sif_io_sync B,

S
src: RIAFUIRE EHL,
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3. SDIO j#&15 SPI AR

count: &FKE. LA block 98I

block _size: 1 block BZ/VFY, 7RIS fund 5 0 addr  0x110-111 g5
16 bit {E1HE. —fk7E SDIO %D&“fﬁﬁﬁ%%@ﬂ% ESP8266 SDIO # block size, DEMO
RIFIIA1ERN 512, EioiTidfed, BECEN 1024, block_size IR 4 HEEUE,

addr: EANIBEMEMIL, 5 Byte BEEHA 0x1f800-tx_length B9%E, B
tx_length 5 count B3,

6. int sif_spi_read blocks(u32 addr, u8 *dst, ul6 count,ul6
block _size)

IhgE:

sdio block #X 5 N\ API, ## 7T CMD53 block 25 N\INgE, REEEHEAIEE. SDIO
WIGNE S A BBEIERE R 512 7 block,

(VA=

port_spi.c 1, H egl_thread.c FHIEKEN SdioRW ] esp_main_sim.c e NE23FT
{EARIREL sif_io_sync AR,

ZH:

src: ERIREFEMIL,

count: EUIKE, A block 781

block_size: — block BEZ/VFT, FEMMS func 9 0 addr Jy 0x110-111 Y
16 bit {E18[E., —AgfE SDIO %D&“ftﬁﬁ—;%%@ﬂ% ESP8266 SDIO #J block_size, DEMO
AWIA1ERN 512, EiBfTidfied, BEEN 1024, block_size MK 4 FIERENS

addr: EEHEREMIL. 5 Byte BIUEEMA 0x1f800-tx_length AUEE, H
tx_length 5 count 8%,
7. void EXTI9 5 IRQHandler (void)
Ihee:
TS RBTANE R BN L F2REN SdioRW FRAJREN egl arch_sem wait

(&BusIrgReadSem,1000) 1RHFEEES, {F SdioRW 2Pk FLEL SDIO IKEF
723

IVA=R
spi_cfg.c
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4. SPI & IR{E 5 HA

4.1. AR

4.1.1. IPEELRAR

ESP8266 SPI #=IRAF5 &M% 5 SPI NI EFHITEE, ERSIZOHHE, x5 SPI
TR 4 43815 (CS. SCLK. MOSI. MISO) , 5&i& SPI R AE/E,
ESP8266 SPI #21R3F SPI #2 [#Y FLASH fFi#3 il 745 7RAIS 15, ELtE ESP8266 SPI A=k
ENS MR EEENVEEEHEFITNN, 52BEN SPHg&ETEMIT AT
Eoabiz,

41.2. SPI¥5=

o ZIFFMVEMIEAN (Master) FIMAL (Slave) &=z,

o TIHKETRBIBAIES (CMD) Mibht (ADDR) , 389 HA 16 fil, HiiE
1 64 fi,

o BUIREMXEHA 64 FT, B word 555,

* Slave R\ N AIREZIEBRSHFFE,

e 37 HIE (CS) EH,

o FHMBERXITHIMESIE 80 MHz, MIERHIMERRSH 20 MHz,

o DLRARTERRIE,

o WK MSB (REAMMIL) M LSB (RIEBMAL) EH.

o PEMNEFIEEFXSFTIHRF &,

o (BRLR. EEHIE. BRSSP HENRIEE,

4.2. ESP8266 SPI EAHIHNIEH
4.2.1. SPI EHZFRBEEEI
ESP8266 SPI EALEERIN < + ithilk + 1 / BEUE, BIER:
o WX WIAFEE: KE, 1~ 1640 EHMmEMNEmAN (MOSI) .
o Hblb: P KE, 0~ 324 FAmEMLEA (MOSI) .
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o BESIE: AE; KE, 0-51217 (64 FT) ; EFMmEMIEA (MOSI) 5
ENBMAMELE (MISO) .

4.2.2. IEF API T8 SPI FHEEER

ESP8266 SPI #9 APl RE P HR TN EENENABHERL, — MR IFAZSHUAED
BB SPIER, Z—TMEAENR—FEE LCD Bixit, ZREFTE—R 9
BFENTE SPI BEHS TN, 1FHRUAS I E 4.4.1 75 SPI E4L APl BREURER"

4.3. ESP8266 SPI Mgz
4.3.1. SPI ML ECE B K

5 ESP8266 SPI MILBEMENIRENIRIEREEN : THRRBEF, EHEXRsE, T
FRTHMEIE, AEHE—R 16 2/ BUREFR, SMRIFHIEES CSRMRHETF, UR
FRIEIER CS s, MIINEIRSHZEE.,

4.3.2. SPI MLZHFEYESHEI

ESP8266 SPI MBS S EMEREARERNSS + ik + 1% / SEIE, TIALIE
SIMEEEEEASS, Bt TEEER, Bih:

. % WA KE, 3~ 165 ENHEMEN (MOS) |

o dHE WAVETE: KR, 1~ 32 ENSEMIEA (MOS) |

o BUESEE: PA; KE, 0~ 51217 (64 FT) ; EHlEHMNBEA (MOSI)
SEMBMAMIEL (MISO) .

4.3.3. SPI MIZIFHIENX
MiERGSEEZ/DE 3 MNER S UNNEEEMNEFEERE, BERRN:

e 010 (MHIEIR) : BENMAEEIEBIT MOSI B AMINEBIEEFXN N 1788
SPI_FLASH_CO Z SPI_FLASH_C15,

o 011 (MAL&EIZ) : BMINEEFEXNEFF2: SPI_FLASH_CO £ SPI_FLASH_C15 /1
HOEEEET MISO &EE)FH,

e 110 (MBI .) © BMINEBIREFAIZZE MISO BRE MOSI _EEHEIES
NEIELETE SPI_FLASH_CO Z SPI_FLASH_C15,
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LOER:
HREBER TS SPI MRS S 1238 SPLFLASH_STATUS, BTHBERASESHEEEFIE, &
ERMHIEEHEIR, B2ER.

4.3.4. A API 589 SPI MLEEHED

ESP8266 SPI 19 APl BRE e — T EIEMMIIE TR, ZERXNRERZHUFTT
NEAMMEE, BMILBERERNIRERN: 7 U< + 1 bl + 8 ik / BEUE. XHFH
ftth SPI EHIREFHT X 16 L (X 8 (LB CS FEMRFHEET) FBEMAIUY
ESP8266 ) SPI ML IT—F T RNEES G #RIE. 1FHS 5% 4.4.2 715 SPI £4/1 API BREX
WA,

4.4. SPI &R API REIRAR
4.4.1. SPI EA# API (RERIZEA

1. void spi_lcd _mode_init(uint8 spi_no)
Ihee:

NIES) TMO35PDZV36 ¥ &k & ity SPI =N #B e,

SH iEA

uint8 spi_no FfEA SPI RS, REEHA SPI (0) 5 HSPI (1) EfbiEATLH.

2. void spi_lcd 9bit write(uint8 spi_no,uint8 high bit,uint8

low_8bit)
ThEE:
RIR5) TMO35PDZV36 ¥ Bk IR SPI FHLIZRE, ZRBERFTE—NRFE
9 fIf&Hi,
ZH L

uint8 spi_no FfEEFE SPI &S, REEHMA SPI 5 HSPI, Efth# i AT,
uint8 high bit 2 OMIEUE, ORKRE NN 0, EREUIEHERTE 9N 1,
uint8 low_8bit 16§ 8 fRIEIE.

3. void spi_master_init(uint8 spi_no)
Ihee:
B SPI ENADIALREL, KIFEAN CPU IR 4 230, #IALEA LMERRR
spi_lcd_9bit_write LAZMYERE EARER,
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S8 EER

uint8 spi_no Fr{EA SPI &S, REEHA SPI 5 HSPI, Eftim ALK,

4. void spi_mast _byte write(uint8 spi_no,uint8 data)
ThEE:
THERN—FTNENLE,

SH tEA

uint8 spi_no FR{&F SPI RS, REEMAN SPI 5 HSPI, EMEAFTM.
uint8 data 8 I RIZEIE.

5. void spi_byte write_espslave(uint8 spi_no,uint8 data)
TJgE:
X+ ESP8266 #9 SPI MILE AN 1 FTEE.

HTFMIIEEN: 7 S + 1 Al + 8 (U#IE, AMTMEEEE—R 16 (AEH
HEFE—FTREEN 000000010+0 (RIS M“E 4.3.3 1”) Bl Ox04, FE 2 FPHNK
AEIE data, LFRAFEAZANE 4-1 FiRx.

S 15¢AH
uint8 spi_no FfE R SPI &S, REEHA SPI 5 HSPI, Efth# i AT,
uint8 data 8 AR IEEIE,

4-1. spi_byte_write_espslave 5\ ESP8266 MK

L1 %A8:
Hi CS, B4 CLK, 1% MOSI, &% MISO,
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6. void spi_byte read espslave(uint8 spi_no,uint8 *data)
THgE:
X3 ESP8266 BY SPI MALIZER 1 F &R, tHRIBASEEREM SPI MATLIRE
T ESP8266 MILIZEN: 7 Iap< + 1 fiitbht + 8 IR, ELSEMREFTE—IX 16

o

bits BEHH B E—FTHE T N 000000011+0 (RIESE 4.3.3 ") BIOx06, 5

2 FTNEIREE.
SEPRIZTTIRZ AN E 4-2 PR

BEMITER—IR 16 URNE(E, FRBREIENE

JFEAMEINT SPI MILIEE, EEISE
ZEFETEW ESP8266 FAIE,

EMNAIEEFNE 2 NFT,
S 58A
uint8 spi_no PR SPI &R S, REEHAN SPI 5 HSPI, EAiATTH,
uint8* data 8 3ZWEIEFTTE AT HELE,

A aMMannn
Yy dwuuhh

[ 4-2. spi_byte_read_espslave iZHY ESP8266 ML

LU 5ERR:
B4 CS, B4 CLK, £1% MOSI, %%k MISO,

4.4.2. SPI XA API R £Ki5AH
1. void spi_slave_init(uint8 spi_no)
TOgE:
SPI MIEZURDIATE, 3% 10 OB SPIR, B SPI&HPlT, Hit

spi_slave_isr_handler K%L,

25/108 2020.09
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BERIUVIREN 7 UmS + 1 UMt + 8 1E / BEUE, m<SHbitARS 8 fi7, ittt
KLNR 0, 1RIE 4.3.3 TRUA, #F: 0x04 FHBMHLIE, 0x06 FHIEMILE, OxOc
FMNEES, 3PENGL.
BERFEZIE 41, 4-2,
S itz
SPHERIFS, ESP8266 LI23AMAINAEHERR SPIRIR, 7352 SPI I HSPI,
BEECHOME: SPI 8 HSPI,

spi_no

2. spi_slave_isr_handler(void *para)

ThEES AR 514
SPI FRRTAIERRER, EAANIERIAT 7 EMEE GEHEMI) , PEMEEA.
fURg:

//0x3ff00020 is isr flag register, bitd is for spi isr,
if (READ_PERI_REG(0Ox3ff00020)&BIT4) {
//following 3 lines is to close spi isr enable
regvalue=READ_PERI_REG(SPI_FLASH_SLAVE(SPI));
regvalue&=~(0x3ff);
WRITE_PERI_REG(SPI_FLASH_SLAVE(SPI),regvalue);
//os_printf("SPI ISR is trigged\n"); //debug code

telse if(READ _PERI_REG(Ox3ff00020)&BIT7){ //bit7 is for hspi
isr,

//following 3 lines is to clear hspi isr signal

regvalue=READ_PERI_REG(SPI_FLASH_SLAVE (HSPI));

regvalue&=~(0x1f);

WRITE_PERI_REG(SPI_FLASH_SLAVE (HSPI),regvalue);
//when master command is write slave 0x04,

//recieved data will be occur in register SPI_FLASH CO's low 8
bit,

//also if master command is read slave 0x06,

//the low 8bit data in register SPI FLASH CO will transmit to
master,

//so prepare the transmit data in SPI_FLASH CO' low 8bit,
//if a slave transmission needs
recv_data=(uint8)READ_PERI_REG(SPI_FLASH_CO(HSPI));

/*put user code here*/
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// os_printf("recv data is %08x\n", recv_data);//debug code
}else if(READ_PERI REG(Ox3ff00020)&BIT9){ //bit9 is for i2s
isr,

}

ARIZHAF: BT SPI BFiEERRF1ZAE Flash /&, FEULER HSPI T8 E., NF
ESP8266 4MEZRME MN1ZA Z MEE /A AL R EL, B3 SPI &R, HSPIER, 12S
IR, 1782 Ox3ff00020 B9E 4 L. B 7 (L. F I DRI/,

SPI RIRZIMEAR R L, FULFEEXAHE 5 P rhlmRERE, YR T:

regvalue=READ_PERI_REG(SPI_FLASH_SLAVE(SPI));
regvalue&=-~(0x3ff);

WRITE_PERI_REG(SPI_FLASH_SLAVE(SPI),regvalue);

Ti7E HSPI AU BIERT, BERIEETE 5 MhUFE SR SAA hURAL, (Lo
R0

regvalue=READ PERI_REG(SPI_FLASH SLAVE (HSPI));
regvalue&=~(0x1f);

WRITE_PERI_REG(SPI_FLASH_SLAVE (HSPI), regvalue);

MW & A EIRE A — NS 7228 SPI_FLASH_CO, HAFHFFaadmAm:

recv_data=(uint8)READ_PERI_REG(SPI_FLASH_CO(HSPI));

recv_data NERES, HZIEQIZEFMIMARFBEXLIERF,

1L R
R R AN E BT EERAMIERE, FRAKEENTHERSES TAENBRTEEREE, &l
WIBREINER,

4.5. SPI $Z[350H

Espressif

1 R

MTFABERTF Non-OS SDK V/1.5.3 K LA E R,
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4.5.1. EUIEEN
451.1. WEE
SpiMode
SpiMode_Master FHAEZ
SpiMode_Slave MAET
SpiSubMode
SpiSubMode_0 SPI_CPOL (0) SPI_CPHA (0)
SpiSubMode_1 SPI_CPOL (0) SPI_CPHA (1)
SpiSubMode_2 SPI_CPOL (1) SPI_CPHA (0)
SpiSubMode_3 SPI_CPOL (1) SPI_CPHA (1)
SpiSpeed
SpiSpeed_0_5MHz SPI % 0.5 MHz
SpiSpeed_1MHz SPI &RZE 1 MHz
SpiSpeed_2MHz SPI % 2 MHz
SpiSpeed_5MHz SPI &RZE 5 MHz
SpiSpeed_8MHz SPI % 8 MHz
SpiSpeed_10MHz SPI 3R 10 MHz
SpiBitOrder
SpiBitOrder_MSBFirst B5cEH MSB
SpiBitOrder_LSBFirst B (L4 LSB
SpilntSrc
SpilntSrc_TransDone (EHISE R P RN S
SpilntSrc_WrStaDone BEREFF PR
SpilntSrc_RdStaDone RS T FERPURG
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SpilntSrc_WrBufDone BHIES T FHTinG

SpilntSrc_RdBufDone IR T T AP UG
SpiPinCS

SpiPiNCS_0 CS0 Ehil

SpiPinCS_1 CS1 &

SpiPiNCS_2 CS2 Efl

4.5.1.2. MK

EER1-1:): B
BFREIEETNESZ (ESP8266 SDK iz F M) .

SpiAttr
SPI igE S %

typedef struct

{
SpiMode mode ; ///< Master or slave mode
SpiSubMode subMode; ///< SPI SPI_CPOL SPI_CPHA mode
SpiSpeed speed; ///< SPI Clock
SpiBitOrder bitOrder; ///< SPI bit order

} SpiAttr;

SpiData

SPI REIR IR MR

typedef struct

{
uintlé_t cmd; ///< Command value
uint8_t cmdlLen; ///< Command byte length
uint32_t *addr; ///< Point to address value
uint8_t addrlLen; ///< Address byte length
uint32_t *data; ///< Point to data buffer
uint8_t datalen; ///< Data byte length.

} SpiData;
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Spilntinfo
SPI thliffg & 15 B4R

typedef struct
{
SpilntSrc src; ///< Interrupt source
void *isrFunc; ///< SPI interrupt callback function.

} SpilntInfo;

4513 &=
ESP8266 Mm%

MASTER_WRITE_DATA_TO_SLAVE_CMD 2 ESP8266 MBS HIED<S .
MASTER_READ_DATA FROM_SLAVE _CMD 3 ESP8266 MILERNANEEIEG S,
MASTER_WRITE_STATUS_TO_SLAVE_CMD 1 ESP8266 MIIETHNBEIRSETFRDS,

MASTER_READ_STATUS FROM_SLAVE CMD 4 ESP8266 TEMIER ALK SHFFRDL.

4.5.2. $E0O%EA

4.5.2.1. SPlInit
EO#ER
SPI #&REVFIIA .
EORE

void SPIInit(SpiNum spiNum, SpiAttr* pAttr);

spiNum [in] 3%4% SPI #1 HSPI,

pAttr [in] —P¥EE SpiAttr EHRAIIEE ,
REHE
7T

LI i5BH:
o MHEREIAWEE N CMD KE 8 i, ADDRKE 8 {iI, DATA K 32 F73,

o EHAXERE DATA &%,

o HREH DATA IKERK 64 F17,
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4.5.2.2. SPIMasterCfgAddr

EOHR
&Mt FH 728,
ZORE

void SPIMasterCfgAddr (SpiNum spiNum, uint32_t addr);

spiNum [in] %%4% SPI A1 HSPI,
addr [in] BEIZERHBIL,
IR[E{E
7T

L 88
. WMRIKEBIT 52 £, FBERE SPLWR_STATUS F7FE.

* ADDR %R 1% word IS F T3,

4.5.2.3. SPIMasterCfgCmd

EOHR
Fc & SPI < FiFes.
EORER

Void SPIMasterCfgCmd(SpiNum spiNum, uint32_t cmd);

spiNum [in] 3%4% SPI #1 HSPI,
cmd [N BEIREMNDHE,
REHE
7T

HERTLCK
CMD KERAN 16 fif, Fkix word BIEFET,
4.5.2.4. SPIMasterSendData
BZOMR
ENEI FIRIE pinData $57E 89 ap < it FIEIE ST R — R (B 50
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BORER

int SPIMasterSendData(SpiNum spiNum, SpiData* pInData);

spiNum [in] ¥%4% SPI A1 HSPI,

in] =& SpiData 1318 AYIET, FTEIEPEHA

pInbata oo ISR R AR,
R[El{E
e 0: IS

o Hfth: KK

LI i5AR:
DATA F5 &% word BIF73,
4.5.2.5. SPIMasterRecvData
EO R
FAR ISR .
EORER

int SPIMasterRecvData(SpiNum spiNum, SpiData* pOutData);

spiNum [in] 3%&3% SPI #1 HSPI,

in] —MEME) SpiData 5A9RAYIEH, FEIERIERAY

pOutData oo ISR E R KA K,
R[E{E
e 0 BIN

o Hfth: KK
4.5.2.6. SPISlaveSendData
EOHR
6 W8 ~ W15 R EHFTERIXAEE.
EORER

int SPISlaveSendData(SpiNum spiNum, uint32_t *pInData, uint8_t
inLen);
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spiNum [in] 3%&$% SPI A1 HSPI,
pInData [in] —MEME R XAIEH .
inLen [in] EHXHNKE.
IR[E{E
e 0: BIf

o Hfth: KK

[EERTL:E
o EXPMRMRAZBIEEERIFENEIELEHE SPIWS ~ W15 1, Y4 ESP8266 TEMHIETL THEULE!
MASTER_READ_DATA_FROM_SLAVE _CMD #4552 BolEmEiE.

« BUAKE 32F7, &AZE 64FT,

4.5.2.7. SPISlaveRecvData
ZOfER
MAUE TR R
ZORER

int SPISlaveRecvData(SpiNum spiNum) ;

spiNum [in] 3%&3% SPI #1 HSPI,
R[E{E
e 0! BIf

o Hith: KW
4.5.2.8. SPIMasterSendStatus

EZOHR
ENEMINEPREF 73 5 EIE.
ZORER

void SPIMasterSendStatus(SpiNum spiNum, uint8_t data);

spiNum [in] 3%&3% SPI #1 HSPI,
data i BB NRSSFR01E,
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4.5.2.9. SPIMasterRecvStatus

R[E1E

7

EOR
ENIEBMIBPRS ST 72 EE.
ORI

int SPIMasterRecvStatus(SpiNum spiNum); ‘

spiNum [in] 3%+ SPI 1 HSPI,

RENE
e 00 ANIS
o Hfth: KK

1 8
AR B 77 52 B7E SPI B WO i,

4.5.2.10.SPICsPinSelect

EOR
W% CS EHfl,
ZORER

void SPICsPinSelect(SpiNum spiNum, SpiPinCS pinCs); ‘

Espressif

spiNum [in] 3%$% SPI #1 HSPI,
pinCs [in] BEIEFHNEH .,
REHE
7T

L 48
WRE—RAERETRIE, 7TREIS CS B,
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4.5.2.11.SPIIntCfg

EOHR
RE U R LR O] 8 R 2L
ZORE

void SPIIntCfg(SpiNum spiNum, SpilntInfo *pIntInfo)

spiNum [in] 3%+ SPI 1 HSPI,

pIntInfo [in] &8 FRETRFNRETEE R £ Spilntinfo £54A (KT8,
REE
7T
4.5.2.12.SPIlIntEnable
O R
READFIFRRTR .
O

void SPIIntEnable(SpiNum spiNum, SpilntSrc intSrc);

spiNum in] 3%&3% SPI A1 HSPI,

intSrc lin] SERENHHRT, Z004.5.1.1 SpilntSrc”,

REME

T
4.5.2.13.SPlIntDisable

‘O

RER IR,

EOKER

void SPIIntDisable(SpiNum spiNum, SpiIntSrc intSrc);

spiNum in] 3%&3% SPI A0 HSPI,

intSrc in] FEIZERFRT, Z01°4.5.1.1 SpilntSrc”,
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REE

7T
4.5.2.14.SPlIntClear

EOHR

JBRRAE FBTIR .

EORE

void SPIIntClear (SpiNum spiNum);

S 5tER
spiNum [in] 3%&#% SPI ] HSPI,

R[EE
7

4.5.3. SPI_Test =flistAE
ESP8266 1 Slave A& A CMD + ADDR + DATA, EARz35 25 DATA AEH, M
LAY ESP8266 SRIEREAI CMD IR AEAIHERME, CMD ZRIAMEWT:
« CMD Jy 2, @ ESP8266 HEIES 1788 WO ~ W15 5 NEUE;
e CMD Jy 3, 1£HY ESP8266 #EF1F22H9EE;
e CMD J 1, [@ ESP8266 HRSEHFFERENHIE;
e CMD A 4, 13£EX ESP8266 RS T 1F23MIEE .
Spi_test BT ESP8266 1) SPI 1B{F. HBEMATERN:
1. EAE 32 FHEIRLML;
2. ENEBMNAERIE;
3. FMEEMINAPRS S FEREUE;
4. FNEMIIPREFF3RE ANEUE.

MAIES AR UEE] SPI_SLV._WR_BUF_DONE. SPI_SLV_RD_BUF DONE.
SPI_SLV_RD_STA DONE. SPI_SLV_WR_STA_DONE B,
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ESP8266 Master ESP8266 Slave
MTDI MTDI
MTCK MTCK
MTMS MTMS
MTDO MTDO

[ 4-3. Mix Demo FEFEIEE

4-3 J9MIE, Demo AUREMHEIZE, EAAMMAILEL HSPI E$%, MTCK ERIASPI,
MOSI. MTDI &l SPIMISO, MTMS ERl7 SPI Clock, MTMO EHflJy SPI CS &,

4.5.3.2. BFENA
spi_master_test
FHERM WO FFi8E9 SPI 2% X,

void ICACHE_FLASH_ATTR spi_master_test()

{

SpiAttr hSpiAttr;

hSpiAttr.
hSpiAttr.
hSpiAttr.
hSpiAttr.

bitOrder = SpiBitOrder_MSBFirst;
speed = SpiSpeed 10MHz;
mode = SpiMode_Master;

subMode = SpiSubMode_0;

// Init HSPI GPIO

WRITE_PERI_REG(PERIPHS_IO MUX, 0x105);

PIN_FUNC_

mode

PIN_FUNC_

mode

PIN_FUNC_

mode

PIN_FUNC_

mode

SELECT(PERIPHS_IO MUX_MTDI_U, 2)

SELECT (PERIPHS_IO_MUX_MTCK_U, 2)

SELECT(PERIPHS_IO MUX_MTMS_U, 2)

SELECT(PERIPHS_IO _MUX_MTDO_U, 2)

;//configure io

;//configure io

;//configure io

;//configure io

to

to

to

to

spi

spi

spi

spi
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SPIInit(SpiNum_HSPI, &hSpiAttr);
uint32_t value = OxD3D4D5D6;
uint32_t sendData[8] ={ 0 };
SpiData spiData;

os_printf("\r\n ============= spi init master
\r\n");

// Test 8266 slave.Communication format: lbyte command + lbytes

address + x bytes Data.

os_printf("\r\n Master send 32 bytes data to slave(8266)\r\n");

os_memset(sendData, 0, sizeof(sendData));
sendData[@] = 0x55565758;

sendData[l] = 0x595a5b5¢;

sendData[2] = 0Ox5d5e5f60;

sendData[3] = 0x61626364;

sendData[4] = 0x65666768;

sendData[5] = 0Ox696a6b6c;

sendData[6] = Ox6d6e6f70;

sendDatal[7] = 0x71727374;

spiData.cmd = MASTER_WRITE_DATA_TO_SLAVE_CMD;
spiData.cmdLen = 1;

spiData.addr = &value;

spiData.addrLen = 4;

spiData.data = sendData;

spiData.datalen = 32;
SPIMasterSendData(SpiNum_HSPI, &spiData);

os_printf("\r\n Master receive 24 bytes data from
slave(8266)\r\n");

spiData.cmd = MASTER _READ DATA FROM_SLAVE CMD;
spiData.cmdLen = 1;

spiData.addr = &value;

Espressif
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spiData.addrLen = 4;

spiData.data = sendData;

spiData.datalen = 24;

os_memset(sendData, 0, sizeof(sendData));
SPIMasterRecvData(SpiNum_HSPI, &spiData);

os_printf(" Recv Slave data@[0x%08x]\r\n", sendData[0]);
os_printf(" Recv Slave datal[0x%08x]\r\n", sendData[l]);
os_printf(" Recv Slave data2[0x%08x]\r\n", sendDatal[2]);
os_printf(" Recv Slave data3[0x%08x]\r\n", sendDatal[3]);
os_printf(" Recv Slave datad[0x%08x]\r\n", sendDatal[4]);
os_printf(" Recv Slave data5[0x%08x]\r\n", sendData[5]);

// read the value of slave status register
value = SPIMasterRecvStatus(SpiNum_HSPI);
os_printf("\r\n Master read slave(8266) status[Ox%02x]\r\n",

value) ;

1/

// write 0x99 into the slave status register

SPIMasterSendStatus (SpiNum_HSPI, 0x99);

os_printf("\r\n Master write status[0x99] to slavue(8266).\r\n");
SHOWSPIREG(SpiNum_HSPI);

Test others slave.Communication format:0bytes command + O bytes

address + x bytes Data

#if 0O

os_printf("\r\n Master send 4 bytes data to slave\r\n");
os_memset(sendData, 0, sizeof(sendData));

sendData[0] = Ox2D3E4F50;

spiData.cmd = MASTER_WRITE_DATA_TO_SLAVE_CMD;
spiData.cmdLen = 0;

spiData.addr = &addr;

spiData.addrLen = 0;

spiData.data = sendData;

spiData.datalLen = 4;

SPIMasterSendData(SpiNum_HSPI, &spiData);

Espressif
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os_printf("\r\n Master receive 4 bytes data from slaver\n");

spiData.cmd = MASTER_READ_DATA_FROM_SLAVE_CMD;

spiData.cmdLen = 0;

spiData.addr = &addr;

spiData.addrLen = 0;

spiData.data = sendData;

spiData.datalLen = 4;

os_memset(sendData, 0, sizeof(sendData));

SPIMasterRecvData(SpiNum_HSPI, &spiData);

os_printf(" Recv Slave data[0x%08x]\r\n", sendData[0]);
#endif

}

spi_slave_test

MALERRY SPI R XM W8 a8, EFETEE SPI&RI, #iaft GPIO, AEEIKRE
MBENESE, [ SPI&hRRBEHE, FHEEVREN, REREBIUIRSEFFRNE.

void ICACHE_FLASH_ATTR spi_slave_test()
{
// SPI dinitialization configuration, speed = 0 in slave mode
SpiAttr hSpiAttr;
hSpiAttr.bitOrder = SpiBitOrder_MSBFirst;
hSpiAttr.speed = 0;
hSpiAttr.mode = SpiMode_Slave;
hSpiAttr.subMode = SpiSubMode 0;

// Init HSPI GPIO
WRITE_PERI_REG(PERIPHS_IO MUX, 0x105);

PIN_FUNC_SELECT(PERIPHS_IO MUX_MTDI U, 2);//configure io to spi
mode

PIN_FUNC_SELECT(PERIPHS_IO MUX_MTCK_U, 2);//configure io to spi
mode

PIN_FUNC_SELECT(PERIPHS_IO _MUX_MTMS_U, 2);//configure io to spi
mode

Espressif
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Espressif

mode

PIN_FUNC_SELECT(PERIPHS IO MUX_MTDO U, 2)://configure io t

os_printf("\r\n ============= spi i
SPIINit(SpiNum_HSPI, &hSpiAttr);:

// Set spi interrupt information.
SpilntInfo spilnt;
spilnt.src = (SpilntSrc_TransDone
| SpilntSrc_WrStaDone
|SpiIntSrc_RdStaDone
|SpiIntSrc_WrBufDone
|SpiIntSrc_RdBufDone);
spilnt.isrFunc = spi_slave_ isr_sta;
SPIIntCfg(SpiNum _HSPI, &spilnt);
// SHOWSPIREG(SpiNum_HSPI);

SPISlaveRecvData(SpiNum_HSPI);
uint32_t sndData[8] = { 0 };
sndData[0@] = ©0x35343332;
sndData[l] = ©0x39383736;
sndData[2] = Ox3d3c3b3a;
sndData[3] = 0x11103f3e;
sndData[4] = 0x15141312;
sndData[5] = 0x19181716;
sndData[6] = Oxldlclbla;
sndData[7] = 0x21201fle;

nit Slave S ======

// write 8 word (32 byte) data to SPI buffer W8~W15

SPIS
// s

laveSendData(SpiNum_HSPI, sndData,

et the value of status register

8);

WRITE_PERI_REG(SPI_RD_STATUS(SpiNum_HSPI), Ox8A):

WRITE_PERI_REG(SPI_WR_STATUS (SpiNum_HSPI), 0x83);

41/108
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spi_slave_isr_sta

// SPI interrupt callback function.

void spi_slave isr_sta(void *para)

{
uint32 regvalue;
uint32 statusW, statusR, counter;
if (READ_PERI REG(0Ox3ff00020)&BIT4) {
//following 3 lines is to clear isr signal
CLEAR_PERI_REG_MASK(SPI_SLAVE(SpiNum_SPI), Ox3ff);
} else if (READ_PERI_REG(Ox3ff00020)&BIT7) { //bit7 is for hspi
isr,
regvalue = READ_PERI_REG(SPI_SLAVE(SpiNum_HSPI));
os_printf("spi_slave isr_sta SPI SLAVE[Ox%08x]\n\r",
regvalue) ;

SPIIntClear (SpiNum_HSPI);
SET_PERI_REG_MASK(SPI SLAVE(SpiNum_HSPI), SPI SYNC RESET);
SPIIntClear (SpiNum_HSPI);

SPIIntEnable(SpiNum_HSPI, SpilntSrc _WrStaDone
| SpilIntSrc_RdStaDone
| SpilIntSrc_WrBufDone
| SpiIntSrc_RdBufDone) ;

if (regvalue & SPI_SLV_WR_BUF_DONE) {
// User can get data from the WO~W7
os_printf("spi_slave_isr_sta : SPI_SLV_WR_BUF_DONE\n\r");
} else if (regvalue & SPI_SLV_RD BUF_DONE) {
// TO DO
os_printf("spi_slave isr_sta : SPI _SLV_RD BUF_DONE\n\r");
}
if (regvalue & SPI_SLV_RD_STA DONE) {
statusR

READ PERI REG(SPI_RD_STATUS (SpiNum_HSPI));
statusW

READ_PERI_REG(SPI_WR_STATUS(SpiNum_HSPI));

0s_printf("spi_slave isr_sta
SPI SLV_RD_STA DONE[R=0x%08x,W=0x%08x]\n\r", statusR,
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statusW) ;

if (regvalue & SPI_SLV_WR_STA_DONE) ({

statusR READ_PERI_REG(SPI_RD_STATUS (SpiNum_HSPI));

statusW

READ_PERI_REG(SPI_WR_STATUS(SpiNum_HSPI));

0os_printf("spi_slave isr_sta
SPI_SLV_WR_STA_DONE[R=0x%08x,W=0x%08x]1\n\r", statusR, tatusW);

}
if ((regvalue & SPI_TRANS DONE) && ((regvalue & Oxf) == 0)) {
os_printf("spi_slave isr_sta : SPI_TRANS DONE\n\r");

}
SHOWSPIREG(SpiNum_HSPI);

}
4.5.3.3. BITERMERE
ESP8266 Master
e O E B S WE 4-4 P
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g

ESP8266 spi_interface test application
SDK version:1.5.3(827143cc)
Complie time:17:13:39

spl init master

Master send 32 bytes data to slave(8266)

Master receive 24 bytes data from slave(8266)
Recv Slave data®[0x38373635]
Recv Slave datal[0x3c3b3a39]
Recv Slave data2[0x103f3e3d]
Recv Slave data3[0x14131211]
Recv Slave data4[0x18171615]
Recv Slave dataS[0x1clblal9]

Master read slave(8266) status[0x83]
Master write status[0x99] to slavue(8266).

FUNC[spi_master_test],1line[176]
SPI_ADDR [0xd3d4d5d6]

SPI_CMD 0x00001601]
SPI_CTRL 0x0028a737]
SPI_CTRL2 0x00040011]
SPI_CLOCK 0x000076c7]
SPI_RD_STATUS [0x00000000]
SPI_WR_STATUS [0x00000000]
SPI_USER 0x88000070]
SPI_USER1 0x7c0e0700]
SPI_USER2 0x70000001]

SPI_PIN 0x0000001e]
SPI_SLAVE 0x02000210]
SPI_SLAVEl 0x02000000]
SPI_SLAVE2 [6x00000000]
ADDR[0x60000140], Value[0x00000099]
ADDR[0x60000144] , Value[0x3c3b3a39]
ADDR[0x60000148] , Value[0x103f3e3d]
ADDR[0x6000014c], Value[0x14131211]
ADDR[0x60000150] , Value[0x18171615]
ADDR[0x60000154] , Value[0x1c1b1a19]

4-4. FidEOMmE AR 1

4-5 RE BX1E N Master [a Slave EEUENG S 0x02, ZI & NiltEFF23 0x00, 4k
Xig A BENEIE, BIREAANBEDIRAE,

4-5. RHZEN1
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& 4-6 HEB NS 0x03 1EEY Slave B9EIE, I A#IIEFFEs 0x00, ZxEXiF MISO
N SPI 22 XA EE,

0 - CLOCK

057038 1039 TOSATI:CE T0ECT0:ED TOSE T A0 0T 0x12 T0xI3 T 0x14 T 0x15 7016 T 0x17 7 0x18 T 0x19

A

3 - ENABLE

& 4-6. KHZE 2

Bl 4-7 PEBENEGS 0x04 12HY Slave FPREF 783, HBXIE MISO 9 Slave BUIREH
R 8UE.

- CLOCK !l:.-'—

-ENABLE W9

4-7 KHCE 3

&l 4-8 REENES 0x01 [@ Slave APREFFRENEE, KEXEFHEN Slave A7
FiFEsAIEE.
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ESP8266 Slave
1 & 48 H SN E 4-9 Pin:

4-8 SHHE 4

==== spl init slave
softAP(la:fe:34:31:32:d7

add if1

dhcp server start:(1ip:192.168.4.1,mask:255.255.255.0,9w:192.168.4.1)

bcn 100

spi_slave_isr_sta SPI_SLAVE[0x47f401f2]

spi_slave_isr_sta :

FUNC[spi_slave_isr_stal,line[108]
SPI_ADDR [6xd3000000]
SPI_CMD [0x00049002]
SPI_CTRL [0x0028a000]
SPI_CTRL2 [0x00800011]
SPI_CLOCK [0x00000000]
SPI_RD_STATUS [0x0000008al
SPI_WR_STATUS [6x00000083
SPI_USER [6xd1000040
SPI_USER1 [ex1dfeffoo

SPI_PIN [0x0008001e
SPI_SLAVE [ox45f201fd

]
]
]
SPI_USER2 [6x76000004]
]
]
]

SPI_SLAVE1 [6x3afflc70
SPI_SLAVE2 [6x00000000]

ADDR[0x60000140],
,Value[©x5c555657]
,Value[0x60595a5b]
,Value[0x645d5e5f]
,Value[0x68616263]
,Value[0x6c656667]
,Value[0x70696a6b ]

]
]
]
]
]
]
1.
]
]
]
]
]
]
]

ADDR[0x60000144
ADDR[0x60000148
ADDR[©x6000014c
ADDR[0x60000150
ADDR[0x60000154
ADDR[0x60000158
ADDR[0x6000015¢
ADDR[0x60000160
ADDR[0x60000164
ADDR[©x60000168
ADDR[0x66000016¢
ADDR[6x60000170
ADDR[0x60000174
ADDR[0x60000178

spl_slave_isr_sta

spi_slave_isr_sta :
spi_slave_isr_sta :
spi_slave_isr_sta :

Value[0x58d6d5d4]

Value[0x746d6e6f]

,Value[0x35343332]
,Value[0x39383736]
,Value[0x3d3c3b3al
,Value[0x11103f3e]
,Value[0x15141312]
,Value[0x19181716]
,Value[0x1d1clblal
ADDR[0x6000017c],

Value[0x21201f1e]

SPI_SLV_WR_BUF_DONE

SPI_SLAVE[0x45f201fd]

B 4-9 @AdEOHERE 2

46/108
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SPI_SLV_RD_BUF_DONE
SPI_SLV_RD_STA_DONE [R=0x0000008a , W=0x00000099]
SPI_SLV_WR_STA_DONE [R=0x0000008a , W=0x00000099]

W
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SPI Overlap {2\ E R FIZH]

& DEMO

5.1.

Espressif

IhgeLR IR

ESP8266 ) SPI 4/l overlap =t 501 #2H SPI &R (SPI 5 HSPI) EAERER/Y 10 O
(70 SCLK. MOSI. MISO) SER{EZ SPI MALi%E, EFmB4is 3 1 CS Bk, W
BMIIREZFR 3 NAILMER GPIO 1ER FIRE SIS MIIEE B,

—RIER AT RIFMIERNBRETT, SPIEREEETETMINE FLASH Bz
17F2 72 CPU B9 CACHE A, 1 HSPI &R FREEMA P MAIEE . 1E overlap &
T, BHSEMMEFRA SPIRRT HRIERIESEHIN, USSR DA,
MR, HEZER—R HSPI fR(E, EES81 SPI 24 I LIFRIERFEZE HSPI
BENBSN. £ SPI ZR—RIEERFABHBEIRER, PREST T HSPI ZE
10 OE&hBIE, ZZDE 5-1 Fiime. NTFRAPRER, E8XE0) HSPI BER], RFETIH®
NN FIRES, ERIEES 2MER HSPI BEHIER.

Mosi —>»
Miso MUX +——sb_bATA1—<3
Sclk 4
SPI oo —
Cs1 ™ 1 MUX SD_DATAO—>
Cs2 > B
A
—
) MUX SD_CLKk—<>
A
JVV\—I\—)
MUX SD_CMD—_>
\_) U
A
Mosi  f——s—nm >
Miso | > MUX Uo_TX0—_>
HSPI  sak | —p— X
3 — P ’
gs; MUX F———=GpPioo—<>
s >

‘_f

ARBIT

5-1. SPI OVERLAP [FIE{EE
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SPI IR ENEAER 535S N5 4 = EPS8266 SPI EtR{EAI%A", N EE1¥4
48 OVERLAP X WEEERHIE,

5.2. SPI OVERLAP &= FTHIEHIEE

EPS8266 FREYEM SD_CLK. SD_DATAO. SD_DATA1 S BIXSR F4E SPI Hhf SCLK.
MISO. MOSI, T SD_CMD., UOTXD. GPIOO £ 3IXRF4H SPI Ay F %55 CSO.

CS1, CS2, BEIBERT, SD_CMD 54M% FLASH #9 CS {5518&, i UOTXD. GPIOO
BIBUEIEM N MITISER B IRES, FH B HSPI AT LAREIT{EAE CSO SRIBIZ T SPI SEIEZEE
AFLASH #3E (AMEZER—LENAFPEE)

WREBFEAFZH SPIIRE, WabUB T ESFREZRMAR CS0-CS2 @it Efthhy
GPIO R FIFHITIRE

5.3. SPI OVERLAP &89 API i5%BR

1. void hapi_overlap_init(void)
TheE:
a1t SPI Y overlap &R, A ZfE SPI 5 HSPI #e] A4 SCLK. MOSI. MISO 5
T ENEEHITEE. BIBRINAET HSPIEB CS2 fEA IR ES. EEEHER CS
=SSR,
UE:
DEMO A \app\user\user_main.c

2. SELECT _OLED(),SELECT_TFT()
TheE:
tI¥% HSPI {EMAR) CS &, 7£ DEMO # OLED E/RFRIEZEFIE CS2 £, TFTLCD &
ERERECS1 £, EEXEH HSPI BERREERR, ZEXEKN:

#define SELECT_OLED() CLEAR_PERI_REG_MASK(SPI_PIN(HSPI),
SPI_CS2 DIS);\

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CS®_DIS |SPI_CS1_DIS)

#define SELECT TFT()  CLEAR_PERI_REG_MASK(SPI_PIN(HSPI),
SPI_CS1 DIS);\

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CS®_DIS |SPI_CS2 DIS)

Espressif

FitE, R A AR SHIERE X, HIGN8Z(EM HSPI Seik(F FLASH BIDARIME

o

St [
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#define SELECT FLASH()  CLEAR PERI_REG_MASK(SPI_PIN(HSPI),
SPI_CSO_DIS);\

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CS1 _DIS |SPI_CS2 DIS)

NRBEFREIR GPIO KM IENFEE:

#define DISABLE_CS()\

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CS® DIS |SPI_CS1 DIS |
SPI_CS2_DIS)

NE:
DEMO H \app\include\user_Icd.h
HAth SPI 4815 API 2 01“5 4 Z EPS8266 SPI #&iR{EFEiE” .

5.4. ETREHISTER DEMO

% DEMO BFEREEETREHEESNFRBITENIUE T EMSHE R RIARXITH,
DEMO IRz BRIz 5 mMREE, K5 3.5 ~F TM0O35PDZV36 480320 TFT ¥ LCD 5
=BT 1.3 128"640LED, Rpizx1i{E A ESP8266 HSPI 7£ OVERLAP X 5 &
TEB(E. SPI ENIFMRES I3 4 & EPS8266 SPI EHEE1%AR" .,

7£ SPI OVERLAP =T, MiFEHRS ESP8266 FMNBFEF Flash it /LA SPI B4 1
SCLK, MOSI. MISO 85, AEIR&EZEERAER CSESMUXSD

5.41. &EZixEB

hEREEF 1.3 T OLED &

OLED R{Z= SCLK. MOSI. CS. DC. RESET %555 ESP8266 f§ SD_CLK.
SD_DATA1. GPIOO. MTCK. GPIO5 &iiI18i%E, OLED &Y VCC 5 GND 9 3liEE
DEMO #w#9 3.3V W45 GND,

X3 3.5 <f TFT LCD

TFT F#{5S SCLK. MOSI. CS. RESET £%ll5 ESP8266#) SD_CLK. SD_DATA1.
UOTXD. GPIO5 ERItEE, TFT FEH VCC 5 GND o 33EE DEMO 1RAY 3.3V WK 5
GND,

5.4.2. AP R¥}i%EA
1. void screen_init(void)
TJRE:
ETREVRNRER. BHEA,
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fig:
\app\user\user_Icd.c 5 \app\include\user_lcd.h
2. void scr_param_config(uint8 bkg color,uint8 ft _color,uint8

ft _size, uint8 scr_size clr_row, uint8 scr_size x,uint8
scr_size y)

Ihee:
X scr_font_param G ERBEEREFTREE TS
SERIRAR :
* uint8 bkg color——TFT B&EIE A% BLACK_8COLOR 5
WHITE_8COLOR, OLED REAMEMA.

® uint8 ft_color——TFT F{REREEFIIE BLACK_8COLOR 5 WHITE_8COLOR,
OLED BAMERA.

* uint8 ft_size——FfRA/)\, FRAN 126 B ASCIl FRF, SHNFR MEREE
£, o0 ft_size ;y 2, SEFRFRA 2412 K/, BIAIE O 1H,

e uint8 scr_size clr_row——REERHE, RFNEEEREEZEMRITH. @
ANJEO 1A,

e uint8 scr_size x——BITERFHTH., ITRAEBIRFEBRTEH,

\r

* uint8 scr_size_y——ERFRITH, TELEBIRSEGETEH,
(VA=¢
\app\user\user_Icd.c 5 \app\include\user_Icd.h, £ screen_init [KENFIFFE.

3. void scr_printf(const char* fmt, ...)
Ihee:

REZRAEITENRER, 5 CiBSnE printf REVER HE8E .,

SERAR

e const char* fmt——SERF/HE,

¢ —NNFRERFEZRHAIE NS,
uUE:

\app\user\user_Icd.c 5 \app\include\user_Icd.h
4. void at_lcd print(uint8* str)

TJRE:
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ERBLETINFEREEFNE.
ZEORR

uint8* str— —FfFBEHAF ML,

54.3. TRIFRIZTE

5. SPI Overlap B2 EREIZEHI& DEMO

#define OLED_SCR 1
#define TFT_SCR 1
#define OVERLAP_TEST 0

Espressif

(VA=§
\app\include\user_Icd.h

OLED_SCR 5 TFT_SCR # 3l iR BEFEERARAFR, BEXFHERTREEE
T2 BEFRF. OVERLAP_TEST BF SPI OVERLAP s, ZERXER TFT 2 RE

R, 25 TFT ERFRPR, REFEREN O,
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6. SPI EE N (84k)

SPI FEEMY (E%%)

6.2.

6.2.1.

6.2.2.

Espressif

IhRELR AR

ZINIUER ESP8266 AIMAETN S ELithA94MIEe3 SPI EHHITIEE, 4 LFES K
SSEINZMIN, FRTIE SPI FRBEN 4 BIESLIN, EFELIIMNY 1 BIESHETS
AMENSBMINBPRE ST FERIREEFH BT

ESP8266 SPI MALIMXIET

SPI MHLES RIS EC B E K

5 ESP8266 SPI MHLBEINENISEZIHNEFREE N SHEBRF, EHBEXEE, T
aTiiuE, HEE—X 34 FMiE / BEp@id—R 2 F OB EEEMUIR S S F28
idfER, SORIGFRRES CS BUREF, MREAEIFEF CS #Hls, MIKERIR
SEREE,

SPI MLZIFH0EFIER
ESP8266 SPI MALIBERIN NS + #illk + 12 / BEIES S + MITVDIKSME, BIK:
e % KE, 8bits; FAEMIEA (MOSI) .

Hrh 0x02 AENZIZMTIZREIRE, EAET MOSI ¥ 32 Bytes 5 ANMINEIEEZX
=F7782 SPI_ W0 & SPI_W7;

i Ox03 RN ENIZWMAL L IEEIRE, BMIEEFI N S Fes SPI_FLASH_C8 &
SPI_FLASH_C15 Hf 32 Bytes #3E@1T MISO &IZZIEH1,

BFh, 0x04 8§ 0x05 ¥ rEZENMAVIR S E 728 SPI_FLASH_STATUS HRY1E 8 11,
1 EE:
HEMBERTIEE SPI MRS S ER SPILFLASH_STATUS, BFEBERSIEESHIEELERE, 2
ERMITIES IR, B2ER.
o HbHE: KE, 8bits; EAHEMIEA (MOSI) , HIHERBAWIA 0,
o /EHIE: KE, 256 bits (32 Bytes) ; FAl&EMIEEA (MOSI) X5 0x02
I ENBMAMIEE (MISO) XFL 0x03 <,
o MHUIRES: KE, 8bits; ENBMAMIEE (MISO) , {FH 0x04 3§ 0x05 EENE
TMVLBEIRES,
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6. SPIB{EMIN (2845)
6.3. MALIRESE XS FRIZITH

6.3.1. JRKEEX
MAVIRS—HF 8 bits Hrb:
e wr_busy, bit0: 1 RRMNEBEFH, HIEAMBEKEUE, 0 RREEEFETAM
HIT T —RBENEBE,
e rd_empty, bit1: 1 RIMIIREGFAZE, REMPIEEH, 0 REEGFCEH
FEENIRA.
e comm_cnt, bit2-4: ESBEITEL. EXMILEZE SPIIE / BEFTRE, 1Z 31
TTEUESI 1, =N ALHR—XE / EHIEBERECLEMIIRBIFEE

=Ltk
JCt o

b EE:

RLEFENE—RE / SEEEERE, WREEHIT N —RLRIMELTHER: d_empty 3 0, H#E
comm_cnt BEN E—R@ERN 15 WREBEHIT F—RERIELITHE: wr busy 0, HE
comm_cnt BB _E—)R@ERIH0 7,

6.3.2. GPIOO & TH

EMVRSEEFRTEDHR, Bl GPIO0 RE 1, HEHEA 0x04. 0x05 ap<1EEY
MRS F 728, Sl GPIO0 =75 0.

6.4. ESP8266 SPI M#l, APl pR#Ki5 88

==,
L EFE:

MRFEER SPIHINSTERNREBEINNFERE spi.h XHHRE.

//SPI protocol selection
#define TWO_INTR_LINE_ PROTOCOL 0
#define ONE_INTR _LINE 31BYTES 0

#define ONE_INTR_LINE_WITH_STATUS 1

FRHFIMA R ENS KA spi_slave_isr_sta(void *para)
1. void spi_slave _init(uint8 spi_no)

IhEE:
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@ 6. SPI BEMX (84k)

SPI MHLIERADIAM, J5 10 OB E R SPI &, B SPI &y, FHiEp
spi_slave_isr_handler R#, BEHEIIZTERN 8 bits a5 + 8 bits il + 256 bits
(32 Bytes) /S#UE.

ZSH:

spi_no: SPI{BRHFS, ESP8266 4228 EMATIHEEIRRA SPI &R, 537 SPI A
HSPI,

FIAECAYIE: SPI g HSPI,

2. spi_slave_isr_sta(void *para)
Ihee S MR 514

SPI FRRTAMERER, EALMERIAIT 7 EMIRE (ZHEMI) , FETEME. AP
PMSER i AR S5 A2 SLHLFR BB 5ThRE, UABal T

struct spi_slave_status_element
{

uint8 wr_busy:1;

uint8 rd_empty :1;

uint8 comm_cnt :3;

uint8 res :3;

union spi_slave_status
{
struct spi_slave_status_element elm_value;
uint8 byte value;
1
void spi_slave_isr_sta(void *para)
{
uint32 regvalue,calvalue;
uint32 recv_data,send data;

union spi_slave_status spi_sta;

if (READ_PERI_REG(Ox3ff00020)&BIT4) {
//following 3 lines is to clear isr signal

CLEAR_PERI_REG_MASK(SPI_SLAVE(SPI), 0Ox3ff);
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@ 6. SPI EE N (84k)

telse if(READ_PERI_ REG(Ox3ff00020)&BIT7){ //bit7 is for
hspi isr,

/ 1B E PRI
regvalue=READ_PERI_REG(SPI_SLAVE (HSPI)):
15 RN TR R A A ROBA TR x5 5 s 5%/
CLEAR_PERI_REG_MASK(SPI_SLAVE (HSPI),
SPI_TRANS_DONE_EN |

SPI_SLV_WR_STA_DONE_EN|

SPI_SLV_RD_STA_DONE_EN|

SPI_SLV_WR_BUF_DONE_EN|

SPI_SLV_RD_BUF_DONE_EN) ;
SET_PERI_REG_MASK(SPI_SLAVE (HSPI), SPI_SYNC_RESET):
CLEAR_PERI_REG_MASK(SPI_SLAVE (HSPI),

SPI_TRANS_DONE |

SPI_SLV_WR_STA_DONE |

SPI_SLV_RD_STA_DONE |

SPI_SLV_WR_BUF_DONE |

SPI_SLV_RD_BUF_DONE) ;
SET_PERI_REG_MASK(SPI_SLAVE (HSPI),

SPI_TRANS_DONE_EN |

SPI_SLV_WR_STA_DONE_EN|

SPI_SLV_RD_STA_DONE_EN|

SPI_SLV_WR_BUF_DONE_EN|

SPI_SLV_RD_BUF_DONE_EN) ;
/1

KKK KR KKK KKK KR KK KK KKK KR KK KK KKK KKK R K K
if(regvalue&SPI_SLV_WR_BUF_DONE){
/1*xxxxBN5ER, BAMKSMUEL BETREMLI***//

Espressif 55/108 2020.09
RIESUEER



https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=1691&sections=&version=1.6

6. SPI EE N (84k)

spi_sta.byte value=READ PERI REG(SPI STATUS(HSPI))&Oxff;
spi_sta.elm_value.wr_busy=1;
spi_sta.elm_value.comm_cnt++;

WRITE PERI REG(SPI_ STATUS(HSPI),
(uint32)spi_sta.byte value);

AR <-ica -1 e N TRl i)
idx=0;
while(idx<8){

recv_data=READ_PERI_REG(SPI_WO (HSPI)+
(1dx<<2));

//os_printf("rcv data : Ox%X
\n\r",recv_data);

spi_data[idx<<2] = recv_data&Oxff;
spi_datal[ (idx<<2)+1]

(recv_data>>8)&0Oxff;

spi_data[ (idx<<2)+2]
(recv_data>>16)&0Oxff;

spi_datal[ (idx<<2)+3]

(recv_data>>24)&0Oxff;
idx++;
}

//************@UEHQ% ;%E@_'E"‘)\nrt){kféi*************//
)

spi_sta.byte value=READ PERI REG(SPI STATUS(HSPI))&Oxff;
spi_sta.elm_value.wr_busy=0;

WRITE PERI REG(SPI_ STATUS(HSPI),
(uint32)spi_sta.byte value);

1/

/¥ MEERS, FIMEDR, ZEREFEREISIERBIEERIZIRER

**/
for (idx=0;idx<8;idx++)
{

Espressif
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6. SPI EE N (84k)

WRITE_PERI_REG(SPI_W8 (HSPI)+(idx<<2),

READ_PERI_REG(SPI_WO (HSPI)+(idx<<2)));

}
/

**************************************************************/

/AR, AINEE, SRR, MHLETLAT A
R/

spi_sta.byte value=READ PERI REG(SPI STATUS(HSPI))&Oxff;
spi_sta.elm_value.rd _empty=0;

WRITE PERI REG(SPI_ STATUS(HSPI),
(uint32)spi_sta.byte value);

/******************************************/

GPIO _OUTPUT_SET(O, 1); //HHr&E1, 12REEHIZENVMILIA

}else if(regvalue&SPI_SLV_RD_BUF_DONE) {

J1e s ZSERL, NSRS AIEL, BTG5/ /

spi_sta.byte_value=READ_PERI_REG(SPI_STATUS (HSPI))&Oxff;
spi_sta.elm_value.comm_cnt++;
spi_sta.elm_value.rd_empty=1;

WRITE PERI REG(SPI_ STATUS(HSPI),
(uint32)spi_sta.byte value);

GPIO _OUTPUT_SET(O, 1); //HUr&E1, 12REEHIZEVMILIA

00

}
if(regvalue&SPI _SLV_RD_STA DONE) {
GPIO_OUTPUT_SET(0,0);  //FBiiE0, FHIZEURSTE

}

telse if(READ_PERI REG(Ox3ff00020)&BIT9){ //bit7 is for i2s
isr,
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@ 6. SPI BEMX (84k)

Espressif 58/108 2020.09
RIFSHEEI


https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=1691&sections=&version=1.6

N B

7. SPIBETMY (IN)

SPI EfZ MY (IX%)

7.2.

7.2.1.

7.2.2.

7.3.

Espressif

IhRELR IR
1ZIIXAE R ESP8266 FIMMIETS EABROLMEZSAY SPI =LA TEE, TR LLEE 6 I
=S & LIIZININ, R THVE SPI FRIEEN 4 BES4%9, AEETING 2 BEERTFE
FENZHBIMINATIZEIRS RIXE RIS AT I EIERIZ ],

ESP8266 SPI MHLMXAE

SPI MHLET SR MR B ER

5 ESP8266 SPI MILIBERNENIREINFHINMEZTREN: TREBF, EFAEXEE, T
[RTmEIE, HFEAE—R 34 FTNiE/ Eidfizh, SORFHIEES CS IEBEFE, W
REREIREF CS IS, MILASRIRSERES.
SPI Mz 158085480
ESP8266 SPI MILEEE NS ENBRXEABRI NGS + il + 132 / IR, B{RRN:
o % KE, 8bits; FHEEMIEAN (MOSI) ,

Hrh 0x02 A EMNAEMITIEREIE, EALEE MOSI % 32 Bytes 5 AMALEIEEZIT A
F7782 SPI. W0 & SPI_W7;

M Ox03 A ENIEW ML ZIZEIE, EMIEF N F1Fes SPI_W8 Z SPI_W15 1832
Bytes #U3E@T MISO &3%=ZIZFEH,

L ER:
HEMERTIES SPI MIEIRS S22 SPISTATUS, AT HBERASESHIEEGRE, SERMA
EEHAZ, EEA,
o bt KE, 8bits; &MV (MOSI) ., #ILABT A O,

s WEHIE: KE, 256 bits (32 Bytes) ; FE#lEEMILEAN (MOSI) XJNz 0x02
R ENMAMINE L (MISO) IR 0x03 i<,

LI ARSI L INEE R A
EPS8266 f£FIF GPIO it MILIEIFI A R BIERIRTS
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@ 7. SPIB &N (W)

7.3.1. GPIOO £ EEMINIZREFIRE
GPIOO fE N MALIZW PR ERETFER S 8 SPI MILIREZIFBEIRSESE T8
1&; G GPIO0 S ARABT; BAMEARKEINEIE: &A1 GPIO0 BRNEEFEY
RlriER ., ELL:
o FEENBEI—X SPI BENBIEE GPIO0 P4 TRAHAE, BXEEQE b SPI
BEHSLE.
o 7£ GPIOO {EFEFHAE, EHBNEMD SPISAN (0x02 %) BRIESEZMILIEIL
1788 SPI_LWO £ SPI_W7, AT, WMRIEMILKESEEREST T BREE
(20 GPIO2 1#BA) , GPIOO fRFEFHREI A LAIBsh EMIZEURIE (0x03 <)
MK IXE 1782 SPI_W8S E SPI_W15 FIREIRIES,
* 7£ GPIOO fREEFHIEREIS BTG, RRMILELEZIZFEE SPLW0 Z SPI_W7
PEBIELNESEE, ENMAMUBRBMENRIE (0x02 %) .

7.3.2. GPIO2 EHIEWMINEIZEFIRES

GPIO2 5 GPIOO shfERE B X5, FEFANMIKEFWE, FHIFERES: 3§ SPI MILIRE
B ERSESE T —BE; REIE GPIO0 BERERE; REBELTHIRER. B
Zfa WIFl in B BIEE N ESP8266 HESKM SPI # %, NI 8266 =5 N SPI_W8 &
SPI_W15 #J& GPIO2 BENE B, Ait:
o FEFHEEN—X SPIEZEUEEE GPIO2 P4 T EERE], B/XBEEEM SPI
BEHSHEE.
o 7 GPIO2 {EEEFEERE), FAEENE SPIIEE (0x03 %) IRF—fRREEEHS
E—IREEFIRS BN TEEIE. A, RIS MRS FREUEL RS
Ee (&0 GPIOO iBR) , GPIO2 BB FHRE AT AZEhENE ANRIE (0x02 5

2)

o 7£ GPIO2 BB FHEEEIS B FiE, RRMIERE LKXSF2E SPILW8 &
SPI_W15 FRREIEE T, NI UB—RBonEEURIE (0x03 &%) .
7.3.3. FHEEEHEIM
TEMNUTTE C KB EERIPEEIZE:

-

//wr_rdyZ 28R KA T F—IRSPIG@E(E
//rd_rdyZT 8RR LUET F—/RSPTIL@EE

unsigned char wr_rdy=1,rd _rdy=0;
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7. SPIBETMY (IN)

void spi_read_ func(....)
{

/I TEREERZE, BEHMMINESHEMEIETLAZ (Blrd_rdyRAH0) ;

/T WEIMNEEFIT ERB N ERED TS STRIERMIEHIE (FSGPI00J90) BEM
M EST—REN  (wr_rdyAH0)

if(rd_rdy&&((GPIOO= =0) | |wr_rdy)){

rd_rdy=0; //BFFIERIR rd_rdy

spi_transmit(0x03,0,*read buff);//BaISPI{EH , &< 3+ithlt0+hN132F "
R

}
void spi_write _func(...)
{
/1 TEREERZE, BEXMMIE ST LUERGEREEE (Blrd_rdyFRA0) ;
/1 WEIMNEEFIMT B RIZEERE DT TR AER R (S SG6P102490) 5
EMIBEFEBEFTEER  (rd_rdyfH7o)
if(wr_rdy&&((GPIO2= =0)||rd_rdy)){

&

wr_rdy=0; //;FFAERR rd_rdy

spi_transmit(0x02,0,*write buff);//B&ISPI{ER, fn<2+ithito+hN32F
TR

GPIOO Raising_Edge ISR() //58266MIGPI00IEEMN LFHBEFETER
{
wr_rdy=1; //FENREFIELIBTZEFUHITT—REAN

GPI02_Raising_Edge_ISR()//58266RIGPI02MHER EFiG-ENTZF
{
rd_rdy=1; //MIEFAEEF, EHATLAILER
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@ 7. SPIB &N (W)

| }

7.4. ESP8266 SPI M1l API X £1i5%EH
1. void spi_slave_ init(uint8 spi_no)
IhEE:
SPI MDA, 1§10 OBCE N SPI RS, FH SPI AR, FHiEM

spi_slave_isr_handler (K%Y, @BEIEVIRE N 8 bits 5% + 8 bits H#diE + 256 bits (32
Bytes) 1%/ SEUE.

spi_no: SPIRIREYES, ESP8266 ZM32238MATNEEEERY SPI&ZIR, 3l SPI A
HSPI
BIIEECAYME: SPI B HSPI
2. spi_slave_isr_handler(void *para)
THRES BRR 514

SPI AL IRERER, EAGNERAT 7 EHRE (ZHEMIL) , PR, AP
DMECK FHBR S5 T2 7 LM PR RISIhEE, LRSI T:

(AR

uint32 regvalue;
static uint32 tl1 =0;
static uint32 t2 =0;

tl=system get time();

if (READ_PERI_REG(0x3ff00020)&BIT4){ / /b7 t4ZRRS P I ARk

//following 3 lines is to clear isr signal

CLEAR_PERI_REG_MASK(SPI_SLAVE(SPI), Ox3ff);

}else if(READ_PERI_REG(0x3ff00020)&BIT7){ //bit7 FRHSPIHHF,
regvalue=READ PERI_REG(SPI_SLAVE(HSPI)); // iCEHTEE
/1 FHAISPIHRRR{ERE

CLEAR_PERI_REG_MASK(SPI_SLAVE (HSPI),
SPI_TRANS_DONE_EN |

SPI_SLV_WR_STA DONE_EN]|
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@ 7. SPIB &N (W)

SPI_SLV_RD_STA_DONE_EN]|

SPI_SLV_WR_BUF_DONE_EN]|

SPI_SLV_RD_BUF_DONE_EN);

/1 ESPIMALIRE RIRTBENRTS, HEE& T —RBE

SET_PERI_REG_MASK(SPI_SLAVE(HSPI), SPI_SYNC_RESET);

/1 TEBRHPETIRS

CLEAR_PERI_REG_MASK(SPI_SLAVE (HSPI),
SPI_TRANS_DONE |
SPI_SLV_WR_STA_ DONE |
SPI_SLV_RD_STA DONE |
SPI_SLV_WR_BUF_DONE |
SPI_SLV_RD_BUF_DONE) ;

// FTFFSPIChEf{ERE

SET_PERI_REG_MASK(SPI_SLAVE (HSPI),
SPI_TRANS DONE_EN|

SPI_SLV_WR_STA_DONE_EN]|

SPI_SLV_RD_STA_DONE_EN]|

SPI_SLV_WR_BUF_DONE_EN]|

SPI_SLV_RD_BUF_DONE_EN);
/TEMBN, MERERR
if(regvalue&SPI_SLV_WR_BUF_DONE) {
GPIO_OUTPUT_SET(@, 0); //GPI0O/E0
idx=0;
/ [ ERBE AR
while (idx<8) {

recv_data=READ_PERI_REG(SPI_WO(HSPI)
+4*3dx) ;

//os_printf("rcv data : Ox%X
\n\r",recv_data);
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@ 7. SPIB &N (W)

spi_data[4*idx+0] recv_data&Oxff;

spi_data[4*idx+1]
(recv_data>>8)&0Oxff;

spi_data[4*idx+2]
(recv_data>>16)&0Oxff;

spi_data[4*idx+3]
(recv_data>>24)&0Oxff;

idx++;
}
system_os_post(USER_TASK_PRIO_1,MOSI,0);//#%
EHEIGTROHE R
GPIO_OUTPUT_SET(O®, 1);
//GPI00E1

SET_PERI_REG_MASK(SPI_SLAVE (HSPI),
SPI_SLV_WR_BUF_DONE_EN) ;

/1 ENIER, MALRELIETRER
if(regvalue&SPI_SLV_RD_BUF_DONE) {
GPIO_OUTPUT_SET(2, ©); //GPI02;%0
}
}else if(READ_PERI_REG(Ox3ff00020)&BIT9){ //bit7 FKRI2SHHF
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8. HSPI #1218 & IXEN7 B

8. HSPI 4215 FIX5hi7 A8

8.1. IjgELRik

ESP8266 Bf4E SPI IBE/&ReZ o8N SPI 5 HSPI, Eh SPIBEEIBRFMAES
Flash 3£BY CPU f2=LR8, M HSPI BT A, SPI 8 &1 @ SielkE.

HSPI EENBERELT, BEF 3 THFPIREUR—1 A Flash 25 1#7E, &Ei&EH

g

nNEAER:
B’ ’&E
HSPI Default 10 FFiE&E A
SPI OVERLAP and CSt BFPigE
SPI OVERLAP and CS2 BFPisE
SPI OVERLAP and CSO Flash

LERES SPI HB—1F4%) Flash, BREREFRSHEXEEMEANTEIIN, FIFRL Flash
TR A TAPEIENEE,
L AR

o AP REVET AT ISERE HSP EAINEE CS XiEEAIRIE,

o UTHAFTERM, 1EBY FLASH FT{EREM SPI BTE SRS E S 80 MHz, SPI OVERLAP i CS1
5 SPI OVERLAP 1l CS2 fImfhiE AR SPI IS #[EE RN 80 MHz,

8.2. ME{iEE

SPI MLk E BB EANLZERE, 2505 SCLK, MOSI. MISO ] CS,
HSPI FH =M AENBFPIR&EEEZH RN TR,

HSPI BAIAE R MTDO iz CS, MTCK 33iz MOSI, MTDI Xz MISO, MTMS X$R CLK,

UOTXD S3[Z CS1, SD_CLK Iz SCLK, SD_DATAO X[z MISO, SD_DATA1 X}

SPI OVERLAP i CST N MOSI,

GPIO0 XfRz CS2, SD_CLK 3§ SCLK, SD_DATAO iz MISO, SD_DATA1 ¥

PI OVERLAP 2
SPIO fn cs 5 MOSL.
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@ 8. HSPI £ Z1& & IXENE A

LLJ 588
B OVERLAP 183X HSPI 1#F FLASH FOEIIS SPI FifERMSEEERE.

8.3. API jzBH
R IEHEIEER 2 381D \app\include\driver\spi_overlap.h FHREN BEZ N

e HSPI_CS_DEV
e SPI_CS1_DEV
e SPI_CS2_DEV

DA EDBISTRIEE 8.2 HHM =FiEHEZES .
AN, 33F FLASH ROIRIEMIE X SPI_CSO_FLASH, NP APl RECN

void hspi_master_dev_init(uint8 dev_no,uint8 clk polar,uint8 clk _div)

Mg —1 HSPI EALER, ZREISIMMR&EERE, NREERZ T SPIIREFEZIRIER
R AIaE .

EXFIFEBF \app\include\driver\spi_overlap.h, SENFITRREF
\app\driver\spi_overlap.c,
e uint8 dev_no: R #F HSPI_CS_DEV, SPI_CS1_DEV, SPI_CS2_DEV,
SPI_CSO_FLASH MUfIERSTNEE O ~ 3, ERHERIBIRRITEREEZIRE,

" e uint8 clk_polar: ZHNERMYE, O RN EFAGRE, TRGTREE, 1%
SH
-~ R TIREAREE, EAASHREE., ERIERBIRTHNEEERRE,

e uint8 clk_div: BI¥DOIR, 40 MHz AEEMER, 25E00 clk_div+1 Bl, 0 REREE

5, 118&20 MHz, 2 {38 40/3 MHz &,

L EE:
HBNETHAS SP/1EEY FLASH R HHSIEREIRE SN 80 MHz, BB4E8E OVERLAP EZMFRFIER
SPI_CS1_DEV, SPI_CS2_DEV ZE#| SPI BY#Ar]1E, REEN 80 MHz,

void hspi_dev_sel(uint8 dev_no)

Ihie P IR R ENBEIRE.

EXTF TFEBF \app\include\driver\spi_overlap.h, SEMFITREEF
\app\driver\spi_overlap.c,

uint8 dev_no: R HSPI_CS_DEV, SPI_CS1_DEV, SPI_CS2_DEV,
S SPI_CSO0_FLASH POf#& )RS M EE O ~ 3, IRERDIBMITENEEERIRE, HEREERE
RN EEERE,
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9. 12C {# 7B

12C {£ 315 BH

© &

9.1. INEELRID
ESP8266 EIATIRHER 12C EREMIEN, AUNELE 12C NS (FIIASBHTIE
B HTRHISRS.

81 GPIO EHNERE A B BN T IRELL (open-drain), MMABARERIE GPIO O
€ 12C data 5 clock IJEE,

B, SHRAERME LAIERE, NHEINER LHRIEHE,

ESP8266 1A 12C EH1A) SDA 5 SCL 22 GPIO &I~ 4%, £ SCLI G2 E
SDA EX#K, SCL S{REBEF&RIE 5 us, EIt 12C RERSRZERLA S 100 kHz,

9.2. 12C master ¥

9.21. #At
i2c_master_gpio_init: GPIO BEH#IIE1L.
BT

. 1&#% pin BiIT0RE, ECEA GPIO

2. B & GPIO AFHIRIETC

3. ¥MAtL SDA 5 SCL NEEF

4. fFEE GPIO FETH SR MRS,

i2c_master_init(void): EAMITVIAE

—

9.2.2. 12C 24

i2c_master_start(void): EH™4% 12C f2IA5%MH,
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@ 9. 12C £ A1 FH

r——=™/

- —— |

SDA : :
| |

| |

| [

SCL | |
| S

START condition

9.2.3. 12C {1t

i2c_master_stop(void): FEH =4 12C B1E&KM.

WWrE:

r——™/"

| -

I : SDA
| |

| | o

I I SCL
| P

STOP condition

9.2.4. 12C £HlE1E ACK
i2c_master_send _ack(void): i%& 12C FHINZ ACK,

JINNESE

N/

x

acknowledge

clock pulse for
acknowledgement
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9.2.,5. 12C E£HlEE NACK
i2c_master_send nack(void): iZ& 12C FHlEE NACK,
WA

not acknowledge
b

clock pulse for
acknowledgement

9.2.6. & 12C ML E
bool i2c_master checkAck(void): &M BIRE,
RENE:
e TRUE: &EiBZ|MIL acknowledge

e FALSE: &i§Z|MAL not acknowledge

RSEE

not acknowledge
i

n__/

/4

acknowledge

clock pulse for
acknowledgement

9.2.7. [@12C BRE&SEHIE

i2c_master_writeByte(uint8 wrdata): [4]12C 2454
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@ 9. 12C £ A1 FH

1 Byte WO

LUl i5BR
HERESATRE, RRUIKERE,

9.2.8. [ 12C RL&IEEIE
i2c_master_readByte (void): M SPIslave IEEI—PFT
IRENE:

IRENEIR 1 Byte KU,

9.3. {EHRH
155 %E esp_iot_sdk 121#£#Y IOT_Demo £, Ha0:

void ICACHELFIASHTA?TR
user_mvh3004_initciq)
{

}

i2c_master_gpio_init();
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@ 9. 12C £ A1 FH

LOCAL bool ICACHE FLASH ATTR
user_mvh3004_burst_read (uincz addr, uints *pData, uintlé len)
{

uint8 ack;

uintleé i;

i2c_master_start();
i2c_master_writeByte(addr);
ack = i2c master_ checkAck();

IE (ldck):{
os_printf("addr net ack when tx write cmd \n");
i2c_master_stop();
return false;

}

i2c_master_stop();
i2c_master_wait (40000);

i2c_master_start();
i2c _master writeByte(addr + 1);
ack = i2c_master_checkAck();

6 (lack) i
os_printf("addr not ack when tx write cmd \n");
i2c_master stop();
return false;

for (i =0; i < len; itt) {
pData[i] = i2c _master_ readByte();
if (i = (len - 1))
i2c_master_send nack();

else
i2c_master_ send ack();

}
i2c_master_stop();

return true;
} ? end user_mvh3004_burst_read ?
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10. 128 #&ZO5ER
10. 12S #2001

10.1. INEELRIA
ESP8266 128 IR EIE— MRIIHR RS T — MRS T, K% HKETES
BN
. EERL
. MRS
. EEEBREE

LLJ 588
HEELB N0, HHAMLUER DR ELE.

128 RIRAVEH [ IR 10-1,

3+ 10-1. 12S EIR{EH S

Rix EE-30
iNREES7 B/ WA B/ A
iR B B
IEIEE S e B

L1 %88 :
128 fEIRE EFHEWERER A MM FIFO, EREN 128, TWEN 32 bits, FA FIFO BILUBT ER{t B 50
BIE, eILUEY SLC BIRX FIFO #47 B5hRY DMA #21E,

10.2. EIRECE
10.2.1. 12S RIRECE

10.2.1.1.12S RIRENERE

I2SCONF FF28HHI5E 0 i ~ 56 3 i 12S RMMHENIINEE, RUHEFESN 1,
SN ORI NN E R (E, BIRN:

e 50fI: I2S_TX_RESET
e 5 1fi: I12S_RX_RESET

o $H2{i: 125 TX_FIFO_RESET
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@ 10. 12S 217 BH

e 5 3fi: I2S RX_FIFO RESET
10.2.1.2.12S {RIRSEHEC B
R IZITRS

BRED 128 BREZ IR R IZEE, BARBFARSREN 128 RRIEHIGITRH:

i2c_writeReg Mask def (i2c_bbpll, i2c_bbpll _en_audio_clock out, 1)

BENRIEEIR
I2SCONF 17835 8 AT R &IEELR,
o WMREENENLXERN, SZMAEVN, REERE—EHEINMES. £
FPEESRIE. F—MEIERN 0, BESBE FIFO FIEIE.
- IR FIFO MRENHIE, WEBEEZ2—BERFR 0,
- MR FIFOBAIBEBE NEUIRRIXTE, BIREMMEE AN, SUBLSBEINE L
FIFO RV &/E— 1 EUE,
o MREEANMINBENRFREN, KIXEREFFERIHN HE SRS RIER
B,
BRI AR IR
I2SCONF Z1723HM05E 9 NI T BahiEiEte,
o WREERNFENIZRAERAT
o HIZUBVUH, BRUERS—ERERMES, HNBIBNEEIRREHTRIE,
o Z{IB0", TTHEEIERIEAE,
o MREENMIEENERIKIEET, NESZIRCRE T ENNERIRE,
10.2.1.3.%3% / #ZUX FIFO &V Ec &
FIFO i5iat&E=
12S_FIFO_CONF Hf958 12 i X FIFO BITA IR,
o 12 {IF“1”, M FIFO B SLC &R DMA i®fE, FHEXNMUEEIZESE FIFO a2
FoasiR e
o F12MUEC, NERMHEREARE FIFO,
o 12 fIBNIAR T,
&% FIFO &=
12S_FIFO_CONF Hf928 13 ~ 15 fily i2s_tx_fifo_mod TH&IEEIEE .
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@ 10. 128 ##[17BR

0 BFE 16 [USHUE (WFEIE, FIFO f3E 16 UL HUE, 16 UA¥UE, 16 ALERE)

1 S8 16 (EHUR (B8, FIFO 1294 16 (IE#E, 16 (1L, 16 AR
2 578 24 MISEETET (WEE, FIFO 194 24 (1A HE, 8 I, 24 (LAHIE, 8 %)
3 SFENE 24 IEUEGET (B8, FIFO 7% 24 (IEUE, 8 IXX, 24 fI¥E, 8 =)
4 S8 24 MISEEME (LAFIE, FIFO 1395 24 (AR, 24 (THEEIE)
5 S8 24 (I EUIRAE (875518, FIFO 7234 24 (2R, 24 fEUE)
6~7 FH
$EU FIFO #& =

12S_FIFO_CONF FIf95E 16 ~ 18 i i2s_rx_fifo_mod IXHIEKEIEIS .

0 BFEB 16 (I2HUE

1 855

8 16 NEHE
2 BFEE 24 USEIERLE
el

(===

3 G518 24 (¥R IE

47 T

10.2.1.4.FEEXELE
RIEFEER
I2SCONF_CHAN 28 0 ~ 2 iy &1%5F 8 (tx_chan_mod) .

o
=)
R
ok

/ |

ot
B
i

(EFEBHAFEERAEENEE)

N
At
B

w
ot
R
e fmE

(A BHAFEEBAEENEE)

(2

&l
FEEMDEL, M redfile 5€)
4 B

ot
L}

(AFEEBRITEE, M redfie 3k)

EWEEEL
I2SCONF_CHAN H18J%8 3 ~ 4 i hiEFEEN (rx_chan_mod) ,
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@ 10. 12S 217 BH

& R
0 INFEE
1 HFEE
2 AEE

10.2.1.5. &N ECE
£ 12SCONF
o 16 ~21 IRE 12S RN #FAD M (12S_CLKM_DIV_NUM)
o %22~ 27 (U ABENTMES DI (12S_.BCK_DIV_NUM) ,
10.2.1.6. HfthEc B

F1F723 12SRXEOF_NUM %E T RX FIFO A& SLC £k, FEZKRAEIEDE, U
4 FHERNEAL,

2, DEMO H89 i2s_reg.h X, ERIRIESFEEER,

10.2.2. §RECE
ESP8266 Y SDIO WA HIEE HiESH DMA ZREINNINRE, 8266 MHFRE Xk
REMGWIR (SEA) AER—T (21) EF=E.
S0E 10-1, ABIFRER—TEFZTEHRERERE—TTR. REFHEMIES AR

EMEE, FEAEMER, EREREMAEILE N 8266 XNIEHFF25, DMA
FLEEBBERIE SDIO 5 EFZ(E. H#RIEIMEMIRERT:

31 30 29 28 23 11 0
Word 0 | owner| eof |sub_sof 5°b0 length [11:0] size [11:0]
Word 1 buf_ptr [31:0]
Word 2 next_link_ptr [31:0]

10-1. S@REMEHIE

e R
1’0 HRIREHE N R RIRIEE R, MAC NMERIZAL,
owner
1b1 SRR N T RIRIEE DI,
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@ 10. 12S 217 BH

B P

MERTE (T AMPDU B9FMLER, ZIMREFARELN) .
o £ MAC RZEMATHERMER link, 33T eof (IE FAVHEE, B

eof buffer_length[11:0] HAZTFZIEI FHIKE, Z% MAC & HIRHIE,
o £ MAC ZIRmi BFEmmeE IR, 2 EREGE L.
sub_sof FIERIATEEARR, X2 AMPDU MARIAREFM, (BT MAC &iXRT,
length[11:0] PSP S RRIAR/N,
size[11:0] ZHIEARN,
buf_ptr[31:0] ZPRgECIALE

T—MHERFNRERIIE, £ MAC EIRMAZERO, RABRZEEFAT

next_link_ptr[31:0] =il
ZHXo

10.2.3. SLC {EIRECE
10.2.31. B4 E
SLC &R} ESP8266 2 MEZIRAY DMA IRSS.
HITANRE, & SLC &R T 128 M9 FIFO £,
e FEZE SLC_CONFO FIf9%5 12 ~ 13 fif (SLC_MODE) X017,
* & SLC_RX_DSCR_CONF (928 17 fii (SLC_INFOR_NO_REPLACE) 28 17 fi
SLC_TOKEN_NO_REPLACE) #M&&N“1”,

10.2.3.2.5 \ Eithilt

SLC_RX_LINK 5 SLC_TX_LINK ZF723895 0 ~ 19 (U NI KR BEFR T A S RAY B bt aY
B 20 fiI, f£/85) SLC I HEMBI B BRI T TR IR EHIEE NF 7R,

10.2.3.3.)35) SLC &%

SLC_RX_LINK 5 SLC_TX_LINK 17238958 29 AL N/E5h SLC EMmizdl, TEEFT(E,
SEAEERFFIBEER UL E 20 A B NE G, BZAE 1 B5) SLC £4i,

10.3. #EORELR AP
AR TR a0 T bt Ak 3l -

/app/driver/i2s.c and /app/include/driver/i2s.h
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@ 10. 12S 217 BH

10.3.1. =FERER

void i2s_test

R EL void i2s_test(void)
IIEE 12S EHIZEMRAFER, DEMO Haiz/0RE, BT 12S B & XRBGEE,
2 7

void i2s_init

BRI ER void i2s_init(uint8 slc_en)
Ihee fo & 12S 1HXFFEE.
s slc_en: %C BIRTFE)(ERE, O NIMHRIE FIFO, Eth#EN SLC RIREE AN FIFO, RIFFNHE
10.21.3 77,
void creat _one_link
— void creat_one_link (uint8 own, uint8 eof,uint8 sub_sof, uint16 size, uint16 length, uint32* buf_ptr,
R uint32* nxt_ptr, struct sdio_queue* i2s_queue)
Ihee RE— T REMEIR,
- struct sdio_queue* i2s_queue: {FEELMIRZTBAE L,
HRSEFENE 1022 177,
void slc_init
BRI ER void slc_init (uint8 trans_dev)
Ihee SLC #EIREMMECE . FIEFNE 1023 17,
ZH uint8 trans_dev: SLC #EiRija11%%, 18128, 05 SDIO, ERBMATH.

10.3.2. BCEERE
CONF_RXLINK_ADDR

BRIER CONF_RXLINK_ADDR(addr)
IheE P BRI R TR AR F8E, RIBIFNE 1023 17,
S8 addr: $ERGMRULE,

CONF_TXLINK_ADDR

BRIER CONF_TXLINK_ADDR(addr)
IhgE fo & RE R THER AW AU RIS T7eE, RIEFNE 10.2.3 T,
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@ 10. 12S 217 BH

2 addr: BERZMEMIL,

10.3.3. EEIEREL
START_RXLINK

BRI£L START_RXLINK()
IheE B8 SLC &R IR SR oL, [RIZIF 55 10.2.3 137,
S 7o

START_TXLINK

BRIER START_TXLINK()
IhgE A5 SLC =& X BT &M, [FIBIF S 10.2.3 17,
ZH pin
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11.

11. UART 3% 0B

UART #% 157 A8

11.1. ThEELRIA

Espressif

ESP8266 B ™4H UART &0, D3IAM:
* UARTO:
- UOTXD: pin26 (UOTXD)
- UORXD: pin25 (UORXD)
- UOCTS: pin12 (MTCK)
- UORTS: pin13 (MTDO)
e UARTI:
- U1TXD: pin14 (GPIO2)

3 FIFO ByBA TR RS

REEMEERR KX FIFO B, MeUBEsRIETRE. AT RIERSE MEXNEIEMN
Uiz, FEERENRRNEEFEZRIZNEEL A DA EHE TR &L FIFO B, H&RIX
FIFO BRIRmIT A REB LA 7, SNZEMRBEER, WHRESFEF. KEFFO=

ESHIRSREEER, R FFO ERNASE— S,
$BI FIFO MEA T fEigRe:

SEFZHERIEI R, MEEEIRFIFO BIEFZIREIRETE, 2HFN S REEEX
Lo, SURREE R EERWFIFO B Boiifra0d e, FELERI FIFO ERNS%
H—"Z=, AWRAFUL FIFO BAYEURERB SR ITEE Mz KFIFO E5%, NINEHEE
WEEER E T == AL PT AR TS IS AR & K .

N Btp=:
UARTO fER IR ®@(E32 0, UART1 EJ debug 15 2A9FTEN,

UARTO EMIAIE RS TE L booting BRiE)4 H—LEFTED, LLHBEIFTENABRARIFRSFRAR
INERERIRINERB X, {F/ 40 M @IRET, 1ZERITENRISERA 115200, £/ 26 M R1RAT,
ZERFTENRYF R 74880,
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@ 11. UART &% FH

W RIXERFTENX N B RVINRE =220, A IABE 10.4 BV ABIE Rilk_E BATEIRFTED
i,

11.2. BEHRIE

UARTO 1 UART1 &B—NKE N 128 Bytes B9 FIFO, EE FIFO #rE[E— b1
7€,

T UART iR pRE 4 172318, 1Bid UARTO / UART1 NEE X KK 7

11.3. SHEE

UART 45 872 UART_CONFO E X B 1F23, BIDATE vart_register.h %], 18
Mz Fes FARESNAL, AJMUEE UART B,

11.3.1. JB4FE
ESP8266 I [E4FHRSEEM 300 F 115200%40 £0] A #5,

¥ void UART SetBaudrate(uint8 uart_no,uint32 baud rate);
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@ 11. UART &% FH

11.3.2. WAL
#define UART_PARITY_EN (BIT(1)) #&3&fERE: 1: enable; 0: disable
#define UART_PARITY  (BIT(0)) #RE0EEISE 1: F4; 0 1BRG

#[: void UART _SetParity(uint8 uart_no, UartParityMode
Parity_mode);

11.3.3. BRI
#define UART_BIT_NUM 0x00000003 //#UREAIKE 5B bits:
REBIXFA bits BJABCEEIERE 0: 5bits; 1: 6 bits; 2: 7 bits; 3: 8 bits
#define UART_BIT_NUM_S 2 // ZF1F23mBH 2 (5 2 bit FFiA)

#[: void UART_SetWordLength(uint8 uart_no, UartBitsNum4Char len)

11.3.4. {Z1EfI
#define UART_STOP_BIT_NUM 0x00000003 //#UBAI<E S/ bits
REXM bits AIAREREIEAKE 1: 1bits; 2: 1.5 bits; 3: 2 bits
#define UART_STOP_BIT_NUM_S 4 /FE#REHN 4 (5 4 bit FFi8)

¥ void UART_SetStopBits(uint8 uart_no, UartStopBitsNum
bit num);

11.3.5. 18

UART & MESBASHTES, IEAESHEITROEE.
#define UART_DTR_INV (BIT(24))
#define UART_RTS_INV (BIT(23))
#define UART_TXD_INV (BIT(22))
#define UART_DSR_INV (BIT(21))
#define UART_CTS_INV (BIT(20))
#define UART_RXD_INV (BIT(19))

N FFEREN, TN NESEROBEL / BN,

%[ void UART _SetLinelInverse(uint8 uart_no,
UART _LineLevelInverse inverse_mask);
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@ 11. UART &% FH

11.3.6. PI#R$TENRRE4E Bim O

EINBERT, REITEIEE os_printf Muart0 OMERS, B TEOTLLEEM
UARTO 8& UART1 O HFTED,

void UART_SetPrintPort(uint8 uart _no);

11.3.7. iEHY tx/rx BASIAI S ETRIRINF T EK

Tx fifo length:

(READ_PERI_REG(UART_STATUS(uart_no))>>UART_TXFIFO_CNT_S)
QUART_TXFIFO_CNT;

#E: TX_FIFO_LEN(uart_no)

Rx fifo length:
(READ_PERI_REG(UART_STATUS(UARTO))>>UART_RXFIFO_CNT_S)
&UART_RXFIFO_CNT;

¥E[: RF_FIFO_LEN(uart_no)

11.3.8. EIIF#E{E (loop-back)
£ UART_CONFO F728 BEfE, uart tv/rx TR ERREHE .
#define UART_LOOPBACK (BIT(14)) //BI¥MEREfL, 1: enable; 0: disable
ENABLE: SET_PERI_REG_MASK(UART_CONFO(UARTO), UART_LOOPBACK) ;
$£: ENABLE_LOOP_BACK(uart_no)
DISABLE: CLEAR_PERI_REG_MASK(UART_CONFO (UART®), UART_LOOPBACK) ;

$2: DISABLE_LOOP_BACK(uart_no)

11.3.9. &R IEES

Frrgs FrhHES, aIBUE UART_TXD BRK & 1, XHEE UART &I%PAGI & IESER
&, WE—" break 5 (x BIHEEF) , FEELEBMEFZUE O,

#define UART_TXD_BRK (BIT(8)) /4 IE{E5, 1: enable; O: disable,

11.3.10. ;==

B iR
el E UARTO HY pini12. pin13 BIE A% UOCTS #1 UORTS IHgE,
#define FUNC_UORTS 4
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D)

11. UART 3% 0B

#define FUNC_UOCTS 4
PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDO_U, FUNC_UORTS);
PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTCK_U, FUNC_UOCTS);

BRA @R M EHE, 3 rxffo FEKEARFFMZNEE, UORTS Mgt
=, PRLESAERIZE,

[N=EE O AN =R

B R AIECE —ARERFE UART_CONF1 E X MZFFEEH,

#define UART_RX_FLOW_EN (BIT(23)) £ 23 bit {£BEFZIURIZE 0: disable; 1: enable
#define UART_RX_FLOW_THRHD 0x0000007F /| JBR{E, &5F3 7 bits, SBE 0 ~ 127
#define UART_RX_FLOW_THRHD_S 16 //Z {7230 16 (55 16 bit FF1A)
REFANERFIEFRE, %5 Fs81E UART_CONFO A

#define UART_TX_FLOW_EN (BIT(15)) {BE&XRIE: O: disable; 1: enable,

®O:

Void UART_SetFlowCtrl(uint8 uart_no,UART_HwFlowCtrl
flow _ctrl,uint8 rx_thresh);

demo MRAEHZEIE:
F=EIZ J68 (UOCTS) 5 J63 (UORTS) HIBk“iZ L.

11.3.11. Efthig0O

TX_FIFO_LEN(uart_no) //ZmENX, KIEAFIHFIKE
RF_FIFO_LEN(uart_no) //Z=ENX, WA TIHEIKE

11.4. BEeEHBT

HTFAE TS A ELER PREHIgs I — T S8 BRI, FMNEENZ
UART REEEHREI=4—rRENEK, Bid B PRDIRSEER

UART_INT_ST (uart_no), BR&RIIATER—1AHUIARS R EBLMEZ MRS HE (21D
HHM ifiEG) .

11.4.1. hEFFSS

Espressif

URAT RS 17238
UART_INT_RAW HHRfRIBIRS T 723
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D)

11.4.2. ¥#0

11. UART 3% 0B

UART_INT_ENA FRlfi{FaES 7280 TR S BI{ERERJuart R,
UART_INT_ST HHPIRSEFFes: RnHEIB RXFEIRS
UART_INT_CLR BIRHiEFas: EXNNARERPENRS S 728

FTFFERBT{EEE: UART _ENABLE INTR _MASK(uart no,ena_mask) ;
FHHRAT{ERE: UART_DISABLE_INTR_MASK(uart_no,disable_mask);
EFRABTIAZS: UART_CLR_INTR_STATUS MASK(uart _no,clr_mask);
SRENARMTIAZS: UART_GET_INTR_STATUS (uart_no);

FRTEEY

11.4.3. $ZUK full AR

Espressif

FBTIAZSAZ: UART _RXFIFO _FULL_INT_ ST
EX: HEEBEHERETME, Hrxffo PREIERKEATEIERS, fAI1ZTHT,

NA: EEEZ TR UART ZIREERE, BoamElrsl, BEiEaBeE post HiEE, 3
EFEIF buffer, tbal, EEEEMEN 100, FHEEE full RRF, HSBOWER 100 FNHE, &
fih & full FABT

EEEBE:
fullFpErElE  (XIRRIE)
FEUART_CONF1 1528

#define UART_RXFIFO_FULL_THRHD 0x0000007F //[JBR{E mask, 7 bits 1<, 5EE 0 ~
127

#define UART_RXFIFO_FULL_THRHD_S 0 /Z1Z&R1EH 0 (5 0 bit FF4A)

R EPRT{ERE:

7£ UART_INT_ENA &7788

#define UART_RXFIFO_FULL_INT_ENA (BIT(0)) //full FREf{EAENL, 1: enable; 0: disable
B PRTIRES:

XIF full FRETEEARATIA, FBEITKIRI fifo ROVEIEEENRE, RESBRPUECRSEZ
75, SNEREEFUHPRTMUTEEEWE L.

LB IESEA,
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11. UART 3% 0B

11.4.4. 12 BT

FRBTIRZSAL: UART_RXFIFO_OVF_INT_ST

EX: SEERBnH TR, SEBATINKERTINIISKE (128 Bytes) B, &=
RRIZFRIES

e —MATERKERERENER T, BrEREEFEAzrERmE. X5TF
full BREf, full FETRANREREF BBEATER. o PR N —RRE = FEEE
ER. IRTRERFBLS0E.,

R B RRT{ERE:

£ UART_INT_ENA Z7732

#define UART_RXFIFO_OVF_INT_ENA (BIT(4)) /3% Hi FRMf{E&EfI: 1: enable; 0: disable
B IR PRTIRS:

LENBASIME, 1ERAFIKRE/NT 128, REEBMRPIIRSESF23E00,

11.4.5. EZYGERTHERT tout

Espressif

FRBPIRZSM: UART_RXFIFO_TOUT_INT_ST

TEX: HEE tout E{EFEREFREIfE, = UART FaINENES, FLERNEEY
PMKTEMIIRRME, SRR tout HRi,

N MEZATFAEEOGLITHELE, BIRWIEHIESE post HIBEE HEBRIFA
buffer,

Fo & HE S ThRE(ERE:

tout FRITE]{E (SUIBRIE) & UART_CONF1 FHiz2sH,

Tout BRI 8 T UART £HELL4TAIRTE] GABL 1 1 Byte)

#define UART_RX_TOUT_EN (BIT(31)) //#BEITHEE(FREENL: 1: enable; O: disable

#define UART_RX_TOUT_THRHD 0x0000007F //#BRISERC &L, 3£ 7 i1, SEE 0 ~
127

#define UART_RX_TOUT_THRHD_S 24 //Z1Z2Ri%N 24 (5 24 bit FF18)
1S B M {EaE:
TEUART_INT_ENA 27758

#define UART_RXFIFO_TOUT_INT_ENA (BIT(8)) tout /F¥H{FE8ENI, 1: enable; O:
disable
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11.4.6. K%

11. UART 3% 0B

/ﬁ B?EF' Lﬁflklu .

5 full BT, tout PRTHEE/GIEI fifo FROBIERENES, AESERFETRES
Firgs. SNREEFUPRSMUERSWE L.

TE LA BTRM R SEA
fifo == T

FEPIRS(L: UART_TXFIFO_EMPTY_INT_ST

ENX: HEE empty BEHERERRIE, = UART &i% fifo WAYEIE/ N T FMZEER,
fi & empty FRBFT,

RA: AT BN buffer PRUEIERE & E UART, FEFRUTMERLS., 190, &
empty [JFR1EIRA 5, W tx fifo KE/NF 5 DFEHR, A& empty R, & empty FBTHY
FRRTRAEERR, M buffer BUEUE tx fifo 18w (BRIF fifo FREIZAT tx fifo LEIRE) .
XIEYREIEIR, EZ buffer BEIREH &IXETTEE, & empty FRRTREABIA,

fCEH{E:
empty FRTEE (217]FR1E) #£ UART_CONF1 ZH{zzs

#define UART_TXFIFO_EMPTY_THRHD 0x0000007F //%&1%FAFIZS Rl S {E R B4,
fiI, SEE 0 ~ 127

#define UART_TXFIFO_EMPTY_THRHD_S 8 /Z122R#&N 8 (5 8 bit FF18)
15 B hH{EEE
£ UART_INT_ENA Z71z722

#define UART_TXFIFO_EMPTY_INT_ENA (BIT(1)) //empty Flf{#EE(iZ, 1: enable; 0:
disable

/ﬁ B']—' EF' Lﬁ'lj(/u\ .

[ERARNTIEER, STIIRE, FBMRNNAPEPREM., IRKBHEFTERE, FE
e zillidesl kb= R

VI RBTALESEA,

11.4.7. EREMSE AT

Espressif

FRRTIRASAL:
FERFEIZPRT: UART _PARITY_ERR_INT_ST
£ FEIRHRT (line-break) : UART_BRK_DET_INT_ST
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11. UART 3% 0B

FEUIMIES IR PR UART_FRM_ERR_INT_ST
ENX:
FBRIWEIZTRT (parity_err)  FRFNFEHEESTBRNEIR.

LR IFEETET (BRK_DET) : #ZUKZ| break (55, SNERZWEIERVERSFMY (kE%—
ENRBF) .

ERIEIRPRT (frm_err) © E1EUARR 1,
NA: —RRERRTEIRI
"B PR EEE:

TEUART_INT_ENA 3773,

#define UART_PARITY_ERR_INT_ENA (BIT(2)) //Z{ERE0EE1ZPBI{ERENL, 1: enable;
0: disable

#define UART_BRK_DET_INT_ENA (BIT(7)) /4% IR -RBHERENL,
1: enable; O: disable

#define UART_FRM_ERR_INT_ENA (BIT(3)) /42U s iR R dfr{ERENT,
1: enable; O: disable

EPREPRTIRS:

SERFITEN AR, JFRRAPEIATSAZIBENA],

11.4.8. REEHIREHER

Espressif

FRRTIRTSAL:

UART_CTS_CHG_INT_ST

UART_DSR_CHG_INT_ST

EX: H CTS. DSR 5|14 t B FEAI AR 1Z T,

RN —RESRERHER, UM ZPIGE, REXNNRELRS, UhSEF, N
21EME tx BATIS 2K,

#define UART_CTS_CHG_INT_ST  (BIT(6))

#define UART_DSR_CHG_INT_ST  (BIT(5)

1% B HRT{EEE

EUART_INT_ENA 77288,
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11. UART #2015 A

#define UART_CTS_CHG_INT_ENA (BIT(6)) CTS /4IRS HBT{ERENRL, 1: enable; O:
disable

#define UART_DSR_CHG_INT_ENA (BIT(5)) DSR /&R HMT{ERENL, 1: enable; O:
disable

TR RRPIRS:
SEREITHENAIE S, TBEREPUIASAZENRT,

11.5. FBTLLIE R B BIRFE

g 0x3ff20020, bit2, bitd represents

/fos_printf{"full len: %

{# os_printf("tout len:%

11.6. X T FEik £ EBITEN

Espressif

ESP8266 7£ L EEAT{®, UARTO BMASHE —L3TEME R, MR USURNA, vILME
FB UART FOERS | BIZSIRINGE, E#IMRM AR, J& UOTXD. UORXD %55 UORTS.
UOCTS 223,

WO void system_uart_swap(void);
LG TR
UARTO:
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@ 11. UART #2038

UOTXD: pin26(ultxd)
UORXD:pin25(uOrxd)
UOCTS:pin12(mtck)

UORTS: pin13(mtdo)

FEIRAHAT pin BIRIR/E,
UOTXD:pin13(mtdo)
UORXD:pin12(mtck)

UOCTS: pin25(u0rxd)
UORTS: pin26(u0txd)

WL pin13 5 pin12 fE% UARTO MIIEHI, 7 RRRMETREHMES, BEE
BRIE pin13 (mtdo) 7E ESPB266 IRHIHE T LM SNEBHITS
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12.

12. PWM &1

PWM #Z[O15% A

12.1. IfEESRIR

12.1.1. 54 HER

ESP8266 Z 4t PWM (Pulse Width Modulation) H FRC1 fE&u{4_ESCHL, I SLINE5H
R AEETEENZE PWM, BIARZEHIET. EI82FBENFHRE,

LI 3588

FRC1 2—> 23 bits HIF8 4 ERTER,

PWM 8945420 S AT

{8 NMI (Non Maskable Interrupt) AR, SEANFEHE,
A E&Z 8 K PWMES,

>14 bit DR, &/NDHFE 45 ns,

KBEETFar, BRERZURORFTMEE.

==
1R

o PWM IEzh#Z O EEIRFEM E RS 2R (hw_timer) $ R BIMER, BN —EHXBRE— B4 ER =S,

o IE(FH PWM I, BB wifi_set _sleep type(LIGT SLEEP); Y EmMERERIZEERN
Light Sleep., EA Light Sleep 1EFEIREABI =S CPU, & CPU RRIBJRBENN NMI R,

o WIFTHN Deep Sleep, EFIG PWM X, BWHITIRE.

12.1.2. SSMAR

Espressif

ESP8266 ARt 7 — M I MANHEEE, B3 7E FRC1 ERS23 E1EE NMI, LI
£ GPIO iz D%t Z4H PWM (5=,

PWM MR RS IR A SR EE, EINERSIX 80 MHz, PWM 1&83d Fiyy izsig i 45
16 5, EMARESRIERR 5 MHz, PWM @33 FRC1 K4 1AERN, &85 RA%N
MROROA, FIEDPERIESE 45 ns,

LLJ 588
NMI 178 & & R SSH, PIDMRIE PWM B R RO R
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12.1.3.

12.1.4.

[iT=Rb

SRR

12. PWM &1

EER TR, ARRBHERRESR PWM BRI SN T — 1B ER
2.

BB NBENETIE, 2B pwn_start() RECKITEENE., &
L2 BIRARRHFTRIPRIE, BRGNS EBESE, HERTERBING,
PWM EHRZISRRERREFENSE.

PWM BIEBFETERERMNSH, At ERMEREBIRENGAL, XFEIIM S
FEEWAEE (20924 RGB ¥24AT) #9372, BEfRIEENEFIBITE,

BI7E user_light.h thECE XM GPIO, SDK REBREMER 5 8 PWM, SLFRAJILE
TV R, RZTRES8KPWM, BEASIE 1237 BEX BB, &/ DX 45
ns, SMETE 1KHz B, S=tba/VEIDAAZ] 1/22222,

BRNDIAE: 45 ns (RIS R TR PWM RIS BT #ERER R 22.72 MHz) © >14
bit PWM @ 1 KHz

PWM [EER: 1000 ps (1 KHz) ~ 10000 ps (100 Hz)

12.2. pwm.h i¥f#

12.2.1. KEBRHAI
#ifndef _ PWM_H__
#define _ PWM H
#define PWM_CHANNEL NUM_MAX 8 /8% 8 HPWM,
struct pwm_single param { //TEXED PWM BESEEMIR,
uintlé gpio_set; /1 BEENM GPIO,
uintlé gpio_clear; /1 BEFEMN GPIO,
uint32 h_time; //BEEXN FRC1_LOAD HFHH
A,
|3
struct pwm_param { /ITEX PWM SEUEMIK,
Uint32 period; //PWM EE,
Uint32 freq; //PWM SRR,
Espressif 91/108 2020.09
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@ 12. PWM #% 5208

uint32 duty[PWM_CHANNEL NUM_MAX]; //PWM HZ5LE,
}s

void pwm_init(uint32 period, uint32 *duty,uint32
pwm_channel _num,uint32 (*pin_info_1list)[3]);

void pwm_start(void);

void pwm_set duty(uint32 duty, uint8 channel);
uint32 pwm_get duty(uint8 channel);

void pwm_set freq(uint32 period);

uint32 pwm_get freq(void);

12.2.2. #0154 AA
1. pwm_init
ER pwm_init

aX PWM #8516,

N pwm_init (uint32 freq, uint32 *duty, uint32 pwm_channel_num,uint32
BB (pin_info_tist) [31);

R PWM GPIO, Z#MIERN AN,

e uint32 freq: PWM RYEIHA,
e uint32 *duty: BFEEHTLESH.
e Uint32 pwm_channel_num: PWM @&,

e Uint32 (*pin_info_list)[3]: PWM &i@I8H) GPIO FBH-S41, ZZEE—" nx 3 FIEATEE .
HBHPENT GPIO 95 778:, YA PIN B9 10 EFBME, 1 GPIO WNHFE,

B0 A —"1 3 BRI PWM,
uint32 io_info[][3] =
{{PWM_0O_OUT_IO_MUX,PWM_0_OUT_IO_FUNC,PWM_0_OUT_IO_NUM},
{PWM_1_OUT_IO_MUX,PWM_1 OUT_IO_FUNC,PWM_1 OUT_IO_NUM},
{PWM_2_OUT_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);
EH REA AR, BRIREEER—X,
R[EE 7T

2. pwm_set period
BFR pwm_set_period
aX RE PWM EHA,

RA3RfE pwm_set period (uint32 period)
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Espressif

ZE A
G

Uy EILE

BB PWM BHA, B ps,
Fan: 1KHz PWM, S#05 1000 ps,

uint32 period: PWM &R,
RBESTREEEER pwn_start() AEER,

7

3. pwm_set duty

=
&N
REBTHY

P

SRR

TEH
R[E1E

pwm_set_duty

RE PWM ETBEESNA=E.

pwm_set duty (uint32 duty, uint8 channel)

12. PWM &1

1%E PWM 5%, RERE PWM (ES 5B AHAAT(E, duty BSEEBEPWMAERINEE, &

KAEA: period*1000/45 (BA1kHZz A duty SEEIE 0~22222),

e UiINt32 duty: RESBEFEMESE, SZLLEVERN (duty*45)/ (period*1000),
e uint8 channel: HFIEIREM PWM Ei&, £ PWM_CHANNEL EXBIEEA,

BETHEEEAA pwn_start() 7#efER.
7

4. pwm_get period

B
R
(M ERNE]]
ZE A

RENME

pwm_get_period

SREX /] PWM FEEA,
pwm_get period (void)
I

PWM 5], 21l ps.

5. pwm_get duty

BIR
DY
RN
SR

pwm_get_duty
FREVAI R channel B2 BT PWM {529 duty 34,

pwm_get duty (uint8 channel)

uint8 channel: HFIEIREAY PWM 8&, 7£ PWM_CHANNEL EXHSEEA.

BEHREEEEA pwn_start() FiEIEM.

channel ST ABEMN S =L, SZEEAYEN (duty*45)/ (period*1000),
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D)

6. pwm_start

B
P
(M ERNE]]
A
A

RENME

pwm_start

PWM S5 41,

pwm_start (void)

7

PWM iBxS808E5%ME, TEIHA pwm_start() A#e(ER,

7

12.3. BEN&EE

AP AR G PWM @&, 20T51EH0 GPIO4 o PWM HiHRIEINEE, RE AR AT

MNo

1. BB S .

12. PWM &1

uint32 io_info[]l[31={

{PWM_0_OUT_IO_MUX,PWM_©_OUT_IO_ FUNC,PWM_©_OUT_IO_NUM},
{PWM_1_OUT_IO_MUX,PWM_1 OUT_IO_FUNC,PWM_1_OUT_IO_NUM},
{PWM_2_OUT_IO_MUX,PWM_2 OUT_IO_FUNC,PWM_ 2 OUT_IO_NUM},

{PWM_3 OUT_IO MUX,PWM 3 OUT IO FUNC,PWM 3 OUT IO NUM},

{PWM_4_OUT_IO_MUX,PWM_4 OUT_IO_FUNC,PWM_4 OUT_IO_NUM},

I

pwm_init(light _param.pwm_period, light param.pwm_duty,
PWM_CHANNEL,i0o_info);

2. {824 user_light.h X4,

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

PWM_® OUT_IO_MUX PERIPHS IO MUX_MTDI U
PWM_0_OUT_IO_NUM 12

PWM_0®_OUT_IO_FUNC FUNC_GPIO12

PWM_1 OUT_IO_MUX PERIPHS_ IO MUX_MTDO_U
PWM_1 OUT_IO_NUM 15

PWM_1 OUT_IO_FUNC FUNC_GPIO15

PWM_2 OUT_IO_MUX PERIPHS_ IO MUX_MTCK_U
PWM_2 OUT_IO_NUM 13

PWM_2 OUT_IO_FUN CFUNC_GPIO13
PWM_3_OUT_IO_MUX PERIPHS_ IO MUX_GPIO4 U

Espressif
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12. PWM &1

#define
#define
#define
#define
#define
#define

PWM_3_OUT_IO_NUM 4
PWM_3_OUT_IO_FUNC FUNC_GPIO4
PWM_4_OUT_IO_MUX PERIPHS_IO MUX_GPIO5_U
PWM_4_OUT_IO_NUM 5

PWM_4_OUT_IO_FUNC FUNC_GPIO5
PWM_CHANNEL 5

Espressif
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@ 13. IR LI 5MEIRE K2 £ A 5L B

13. IR 2T 7MFIlFE N2 {5 FH 35 BE

13.1. 9 kx5 EIERRA

PRI mREBIFLLIMITR B,
AHELA 32 bits NEC £ SFWINIHBI, BISELIIMEIRINEE,
Rk
AT RROFEAIARAUT LR A
* 128 9 BCK
o WS B4 38 KHz i

e H GPIO HHy sigma-delta ITBETE(EE GPIO D4 K, 18 sigma-delta F=4RI%;,
HETEARN 20%, HFER MTMS il (GPIO14) , B4R 38 KHz B
=tE 50% RIVRTES K .

IS R4t FRC2 B9 DSR TIMER #0, FEKIEFIIHIRENI /N FEIREN. B
F&3% NEC LIIMBFERHE] us RATERS, FTLATE IR TX M)A RY, =5C1ER
system_timer_reinit 325 FRC2 timer 45, 7£ user_config.h &, 5§
USE_US_TIMER EXITH, MAILMER os_timer_arm_us 3ZHOSLH us RISEME
AT,

ZIK:

IIMERINREEEEN GPIO FIERMiTeA, IRERAR ST 8], GRS BRI S E]
RST8], HEREPIRSHL ir_intr_handler #H{T4ME,

LR
o THMEIGET GPIO FRMFSEEL, MER, RARGEEM—1 10 FlrstiERER, MREEM /O O0F
RRRTANIE, BRXERMER —TAIERFRMIE (HIBTREDRF AN LR

o 7F3E OS HRASHY SDK B, A FHTLME (GPIO, UART, FRC %) EZIEH hlTHEMTfEdR, A
A ICACHE_FLASH_ATTR BIMERIREL, BIEITENRER os_printf (B XAE FLASH IROM [X)

13.2. ZHECE
TOMEI. BRAXISEIE ir_tx_rxh RHTEE,
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13. IR £ZI9MEIFE K {2 A 15 PR

#define GEN_IR_CLK_FROM IIS © /] BEEHEER

/7 1: 1IS RHMESTERIEHIK

// 0: GPIO sigma-deltatEm\f=4EKki%
R

/7 BIER MTMS BIERNLIINEEITHEE

//iRBLIINEET PIN BIMNZFESRS5ERINEE

#define IR_GPIO_OUT_MUX PERIPHS_ IO _MUX_GPIOS5 U
#define IR_GPIO_OUT_NUM 5

#define IR_GPIO_OUT_FUNC FUNC_GPIO5

IS

/IEBLIIMEI buffer BYA/N
#define RX_RCV_LEN 128

/ RBLIIMERERIN GPI0 FF35E RNk

#define IR_GPIO_IN _NUM 14

#define IR_GPIO_IN_MUX PERIPHS_I0_MUX_MTMS_U
#define IR_GPIO_IN_FUNC FUNC_GPIO14

Hihig&:

151 user_config.h 7E X #define USE_US_TIMER ,
V= hi

Bx01: M IS ieR (MTMS i, GPIO14)

#define GEN_IR_CLK_FROM_IIS 1

Espressif

#define IR_GPIO OUT_MUX PERIPHS I0_MUX_MTMS_U
#define IR_GPIO OUT_NUM 14
#define IR_GPIO OUT_FUNC FUNC_GPIO14
A :
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13. IR 2L /MBI FE Ko £ AR 15 PR

g

B2: 1 sigma-delta F=AFE ((F&E GPIO)

#define GEN_IR_CLK_FROM_IIS @

#define IR_GPIO_OUT_MUX PERIPHS_I0_MUX_GPIOS5 U
#define IR_GPIO_OUT_NUM 5

#define IR_GPIO_OUT_FUNC FUNC_GPIO5

anE:

= M200us SERIFET:

13.3. fllF25%EA
RERRHAILINRGI, SEIMATINEE:
o AL, BREIE RENMEBMTERE, HREIRE— 4s WENEN S RIE
AR NS
o EOBELIIMEIRVEIIBATY, MRBEIRE, BELAHITEIE R,
o IIMERAPIAEH, WMRICEITFE NEC BRI, B FERIFALIMEIIIME
WEATIH,
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@ 13. IR LI 5MEIRE K2 £ A 5L B

13.4. E {4 ERE

SRR ESP-LAUNCHER FFARBH NS NRBENT, (8, TRMANF
RIRATEES MBI, BIRIESIREREBLIINCER 10 OB, )

VDD33 Infrared Remote Control
Infrared Recieving LED VDD33

N

R58 5.1R
RIGAR _GPIOS ((api05  GPIOTA A A IR_SEND; _
PNP(S8550)

™

70
0R

D15
IR Emitter Led

13.5. SLHEER

ets Jan 8 2013,rst cause:1, boot mode: (3,2)

load 0x40100000, len 27852, room 16
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13. IR £ZI9MEIFE K {2 A 15 PR

tail 12

chksum 0x92

ho © tail 12 room 4

load 0x3ffe8000, len 2364, room 12
tail ©

chksum 0Oxc0O

load 0x3ffe8940, len 1192, room 8
tail ©

chksum 0x35

csum 0x35

rSir tx/rx test

mode : softAP(la:fe:34:9a:c3:81)
dhcp server start:(ip:192.168.4.1,mask:255.255.255.0,gw:192.168.4.1)
add ifl

bcn 100

ir tx..
addr:55h;cmd:28h;repeat:10;
rep = 0 end

ir rx

IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h

Espressif
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13. IR £ZI9MEIFE K {2 A 15 PR

ir tx..

addr:55h;cmd:

rep = 0

ir tx..

end

addr:55h;cmd:28h;repeat:10;

rep = 0

end

Espressif
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14.

14. Sniffer N F1&1T15AB

Sniffer N Hiziti AR

14.1. Sniffer BN B

ESP8266 B LA NJRZRAETL (sniffer) , 1ZULEHRY IEEE802.11 &1, AIZIFUN T HT20
KR :

802.11b
802.11g

802.11n (MCSO0 % MCS7)
« AMPDU
AP RBUR T $F:
e HT40
e LDPC
REFLEZAIN IEEES02.11 B2 ESP8266 T HEST 212N, 1B ESP8266 AJ USRS EA]
HBK,
Ftb, sniffer T, ESP8266 & AILUZINEENE, HEAREBENKE:
« ESP8266 AIELEINNE, EEA:
- —TEKENMAC KER (B8 7TIWERFH MAC HtEFINEE 75 3)
BIMENKE
» ESP8266 ARIEEEKNE, EBE:
BEPMENKE

Z51¥91K RxControl ] sniffer_buf 2 3IA TR /R 7 XMFMEENE, EHAPRZEFMK sniffer_buf
B & Z R RxControl,

struct RxControl {
signed rssi:§8; // signal intensity of packet
unsigned rate:4;
unsigned is_group:1;
unsigned:1;

unsigned sig mode:2; // 0:is not 1ln packet; non-0:is 1ln
packet;

unsigned legacy_ length:12; // if not 1ln packet, shows length of
packet.

Espressif
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14. Sniffer N F1&1T15AB

unsigned
unsigned
unsigned
unsigned

unsigned
modulation

unsigned
not

unsigned
packet.

unsigned

unsigned

unsigned:

unsigned
unsigned

unsigned

damatch0:1;
damatchl:1;

bssidmatchO:
bssidmatchl:

MCS:7;

CwB:1; // i

HT length:1

Smoothing:1
Not_ Soundin
1;
Aggregation
STBC:2;
FEC_CODING:

packet or not.

unsigned
unsigned
unsigned

unsigned

unsigned:

}s

SGI:1;
rxend_state
ampdu_cnt:8
channel:4;

12;

struct LenSeq{

ulé len;

ulé seq;
number,

// length o

// serial n

// if is 11n packet, shows the

// and code used (range from O to 76)
f is 11ln packet, shows if is HT40 packet or

6;// if is 1ln packet, shows length of

g:1;

01

1; // if is 1ln packet, shows if is LDPC

:8;

//which channel this packet in.

f packet
umber of packet, the high 12bits are serial

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

u8 addr3[6]; // the

}s

struct sniffer_buf{

third address in packet

struct RxControl rx_ctrl;

u8 buf[36];

// head of jeee80211 packet

Espressif
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ulé cnt; // number count of packet

struct LenSeq lenseq[l]; //length of packet

struct sniffer_buf2{
struct RxControl rx_ctrl;
u8 buf[112]; //may be 240, please refer to the real source code
ulé cnt;
ulé len; //length of packet

}s

Espressif

CEARE wifi_promiscuous rx S 12% (buf Al len) ., HEF len XR/x buf B
KE, a9 N=MIE%: len = sizeof (struct sniffer_buf2), len Jy 10 BIEREZ, MUK
len = sizeof(struct RxControl):

LEN == sizeof (struct sniffer_buf2) J1&5%

* buf FEUEZ LMK sniffer_buf2, ZEMANNBEEEEEER, 88 112F1
AIEHE .

e sniffer_buf2.cnt 4 1,

* sniffer_buf2.len AEEBEIKE.

LEN J9 10 BEERIER

o buf WEIREZ SR sniffer_buf, ZEMIRELERAIEN, EXNNEIEEESET
CRC R IEMAR,

* sniffer_buf.cnt 7R 7 1% buf 82BN, len BIER sniffer_buf.cnt JR7E
- sniffer_buf.cnt==0, It buf It&; &M, len =50 +cnt* 10

* sniffer_buf.buf &7 IEEE802.11 EIAVAT 36 ¥, MALZR sniffer_buf.lenseq[0] FFia,
B— lenseq EMAEKRT—TEKER.

* Hsniffer_buf.cnt > 1, HFIZEE—" AMPDU, IARED MPDU HELEARE
B, FELZAELEMAEN MPDU 83k, REETEMENKE (M MAC 8k
1a% FCS)

o ZEMEPRANEBNEER: 8K, BNAEENRZKE. 8XKE,
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LEN == sizeof(struct RxControl) BJ1&5%
o buf BEUEE —MEMIK RxControl, IZEMIRHNERNKAIEN, ELERTBME
RENERE, hIEHIMZENeXKE.
« XF AMPDU 1, thEEHITFEN M NS FENKE.
o ZEMEPRRNERNEESR: 81, rssifl FEC_CODING,
* RSSI ] FEC_CODING FJMAB T HEZEZE[E—TMREM K.
L 8-
o 3T len == sizeof(struct RxControl) B91E)%, BKMITETENT:

R sig_mode == 0, NEA legacy_length
HiE R, BKIEETE sniffer_buf F sniffer_buf2 &1, HEEIMFIE
Be

FRNEMNRENEGIE, TN, FTeERIEEN—LLaNESL,
TERTHE—TER IEEES02.11 FUEBIAIEIL:

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 4 Control | Control Body
! -
MAC Header
Figure 8-30—Data frame

* Data MifY MAC 1K 24 F T2 NEN:
- Address 4 2EFE=EH Frame Control 189 FromDS #] ToDS JREHY;
- QoS Control 2 1Z7E £ H Frame Control 1Y Subtype JREAY;
- HT Control i} 2 T 1F1E 2 Frame Control #2#Y Order Field JRAEHY;
- B{fa]2 ] IEEE Std 80211-2012,

o XF WEP MENE, 7 MAC EK/GHEIRKE 4 FTHY IV, EEINERE (FCS al)
1B 4 FTHICY,

o T TKIP IIERIE, £ MAC BL/EHEERME 4 FHR IV Fl 4 FHH EV, E8N%G
E (FCS®I) & 8 FTHHIMIC Ml 4 FHAYICV,

e XIF CCMP 1NZRIE, £ MAC B3k MEERME 8 F1HY CCMP header, TEBINGEE
(FCS gI) #%& 8 =TI MIC,
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14.2. Sniffer B9 15 =118 5x o)

Espressif

ENEED AP RiEE UDP [ #E68%E) WLAN 20, FRIARBESIFFA &0 UDP &, XLt
UDP B2 FH &% AP FHEEINEM,
NF%ES 1: 10T-device BEWEIF AL HIFRERIE,

FHLM AP 893EETERE 11b. 11g. 11n HT20 &= ES, HBFHE AP WEEBATFFA
3] I0T-deviceRIEEE, NI IOT-device BEWZIFHL A HRIFFENE,

|OT-device FIREI4B] AT MAC H#titF] MAC-header (K MAC-crypt ion-header) 333 3&
UDP &, theidigEEE.,

B, 3 11n A9 AMPDU €, A28 Fmat<ZEH M MAC-header (K MAC-crypt
ion-header)

NF%E 2: 10T-device AEEWEIFN R LR ENE., FIAEFSEE, BRI 10T-
device 1% #F.

BMAMER:
EJRE

FHE AP EE BT AT FHE I0T-device FIEEE , XA, FNANSEIERNE AP &E
KF, 1B I0T-device WAZ,

BIan: FA& MCS7 B9, AP BEIEMIZINL, IO0T-device RNEEIEMAIZIL, (BRI DARRLY)IE
FEk (ARYEEEXZRRERR 6 Mbps 4#h3) .

5 2:
FHLE AP & B8 I0T-device R FFRIFET :
e HT40;
e LDPC %mf3;
* 11n MCS8 A_ELEI MIMO 2x2,
[@4F, I0T-device NEEIEFAIEIN, BRI UBRLYIEREE L HT-SIG,

U EFMIBERT, I0T-device AJIWEI HT-SIG, EFEI2YIEREK, FAILEELH,
EEIEMUT/L N E:

o HEA AMPDU 5§ AMPDU R RBE—FIART, aIBUENE UDP 8K, SIRFA
I APP & 3% UDP 55 B FgiR K 20 ms ~ 50 ms, &1 UDP Bt SEARH
MIBEEH, AIEERE—TFmA AMPDU &,

* |OT-device FRRIEIH AT BASER RSSIIEEMIEEANE.
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. BEOBEREFNTRANEETDE, NERDEEAENKESERR
1. FIITTRANT AR
- R MEERZERBTEESE, ARSI,

- FREKEO~511, BHRENKEAXRT 512 ~ 1023,

ol

14.3. F4 APP i%it

SNAZS 2, FHAPP BFEMT/LA:
* 8§ UDP 8&I%EIRN 20 ms S L,
s B MEREZEBAREESRE, MADRRE.
s BMEEBENEREENR, AIEEMEERR
o FIFHAR, BirEE. X¥, APP BRTEMENREZENFT,
* APHJBSSID (B MAC ithillt) RFLRERMIANFT, I0T-device PILAFIHER], W

R AP R HE{FEHFE SSID, SSID thARBMEEFEERIIF, A, EoHT AP
beacon RIGE 2N “f2HESSID”,

e UDP B8MKEZEERM 4, AN, BAEFHIAX AMPDU AR BE—1FMAIE
Te RS, BRESHSTA 4 BEHE,

SNAZR 1, FHLAPP BIMRIREE., A, ZRFA APP HIRIEREMERAZELZ
[BREID)I%, FA APP NHE HBIEFAH Wi-Fi KE9BXT I0T-device BN A= 1 B2
NAp= 2,

14.4. 10T-device FE&#igit

SR AIHE 2, |0T-device FEIHFIZITEERE:
* F RSSI #% channel, JtfE&58HY channel EIEZA4FIEFS,
FA RSSI IEELANE., EZETSH 10~ 15db KR, TEEELEBR TR
10db A £, FHERRINERINE. WESIERIIKE, PTG KEE,
o AIHE HT-SIG A9 Aggregation bit, Bl AMPDU &,

e AMPDU AR EEFH CCMP (AES) hn%3,

s DIRNBREEZEEZEEAE QoS. MEEEF] AMPDU =B 4 BEEFH N 4.

o FABEXNERESESR, AERERKEREDRNERE, XEMARLIEZMI
ZH] AMPDU &It .
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a
¢

L1 346
XF GPIO 5. SPITER. UART 5538, RRESES, BSENTHE.

B 1 GPIO 1788 XTF GPIO HFEMNBR. ik, HAEER.
Bis% 2 SPI HF# XT SPI FF209RR. ik, WAFEE.
M 3 UART 1728 XF UART SERIBR. ik, #RAEFES.
i 4 ER T FEs KT ENRSFEROBIR, Mk, EAFES.
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