55020iR SPIER

Bx

1 5500175 _SPUIHMYUANEE

2 5500275 {FAGPIOLIISP MM IREOLED
3 5500375 SPI FLASH#w#2 iZID

4 5500475 SPI FLASHYRE =5

5 00575 #EOLED_t R RADCHYE

6 5800675_fEFASPI=HIRS

7 5800775 _#HEZFIMINI2440 TQ2440

8 ( (FREEHER) )

L = LAY
$5001F SPHIHNNE
T T AR SPIRS, (BRSPIIE TIE-RE SR, BA1FFA TSPHESR, LE#ASPI FlashfISPI
OLED, OLEDFiE—irEes.
BTSSR -

1. FAGPIO#&E${SPI
2. FiS3C244019SP I8

BARNETSPIMY, EEHESRIT

SCK é
DO o
DI
< ® SPI Flash
CS0 "
N 4
L »
SP1 OLED
acy "

2440
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ISCK:  $ ki

D0 {E 9 i
REIEFSEAETE PN
ICS0/CS1 4R Frik

________________________________________________________________________________________________________________________________________________________________

B—AZIREEE—/ SPLERTF TIERE.
BRIRIFE2440(EH—NOX565UELASPI Flash, BSFRANTR:

Cs0 =
SCK
: : : : | : BE4cCS05EhL
DO =
0 1 0 1 0 1 1 0
MSB LSB

{RIZSPI Flash, Ox56RI_i#HH/RIZE0b0101 0110, HILAEENSCKATtHEHE, DOMHXIMAIEBTF, SPI Flash
S MTRERARY _EFHEIEEDO_ RIS,

ESPIN T, B MEREESPIFVEL, CPOLRRSPICLKATHIMAEETE, 09EEYE, 19REEY CPHARTRME
i, BPBE—NMERB NI EREEIE, 0AF— NG, TAS T ENG

CPOL CPHA | &= a¥

0 0 0 IIRFEF AR, EE— M IHAREEIE
0 1 1 IEFRF AR, ES M IHaRFEIE
1 0 2 IR FARET, EE— M IHaREEE
1 1 3 BT ARET, ERT M IHARFEIE

?*zﬂﬁ%lé?fc%ﬂ*ﬁﬁ& EAE(IEHERELERESE, FTREEFNHIVIEBEEHA, REELA
TOSREE AT

MR A? S HA? BEESEIMZAVERENS R M. tLaxdFOLED, EF RIS HFMiTFERD
e ——1 1 1K B 1

SCLKEIIIRRBFRANAATERLD, RERIEE EFHOREEIERAT.

5500275_EFGPIOEMSPIHYIR{(FOLED

MEFRENE, ERAGPIOLINSPIMMURIE,

Ff JBEREIR(FOLED, BT =%&E(SCK, DO, CS)SOLED#HE, XERBDIZE 2440 R EOLEDIEEE
A R .

HANIERGPIOFECHISOCHOLEDE IR, X—ERgpio_spi.ck3LHl, tAEAXEIE.
XIFOLED, BE[IRESTIEEEE, EEHMINEUENS, Foled.oX—ER3CH, HRFALREUE.
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I, el IRESEIA LN,

oled.c ASPARE g

i

gpio_spi.c SPISIR{E

(S [SLK DO

B4

HESLHAIREL: SeSPIIIAMSPIINt(), B#IALOLEDOLEDINIt(), REBEROLEDPrint(),

FiE— Ngpio_spi.c3{t, SCHISPIFIEAMSPIINt()

----------------------------------------------------------------------------------------------------------------------------------------------------------------

void SPIInit (void)
i
Ve /) il e
SPT_GPT0 Tnit();

________________________________________________________________________________________________________________________________________________________________

I3
VDD5V ( 1}_: -14"[.
g [ 8
A Y 4 [ _10L
> 11 —HR124 5
13 o1a%>
AINO 15 NWIaQ)
SPIMISO __GPG5 17 187> SPICLK _ GPG7
SPIMOSI__GPG6 19 20 FLASH _CSn GPG2/uSS_SPI
OLED CSn_GPEI 21 22 OLED DC__GPG4
TICSCL 23 24 TICSDA
2X12P

----------------------------------------------------------------------------------------------------------------------------------------------------------------

\GPF 1/ JJOLED Friss 51 I, 8¢ B i

IGPG21E AFLASHA & 5| 1, W& NHiih

IGPGAYE HOLED K% (Data) /iy 4 (Command) 3631 14, LB A,
IGPG5E NSPTHIMISO, ¥ B NI

IGPG6{F: JySPLHIMOST, 8L & Mt s

IGPGT{ESPIAAIN BHCLK, B B i s

________________________________________________________________________________________________________________________________________________________________
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V% JHCPIOBHISPT #/

istatic void SPI_GPI0_Init (void)
i

/% GPF1 OLED CSn output */
GPFCON &= ~(3<<(1%2)) ;
GPFCON |= (1<<(1%2));
GPFDAT |= (1<<1);

/% GPG2 FLASH CSn output

* GPG4 OLED DC  output

* GPG5 SPIMISO  Input

# GPG6 SPIMOSI — output

* GPG7 SPICLK output

*/

GPGCON &= ~((3<<(2#2)) | (3<<(4%2)) | (3<<(5%2)) | (3<<(6%2)) | (3<<(T%2)));
GPGCON |= ((1<<(2%2)) | (1<<(4%2)) | (1<<(6%2)) | (1<<(7%2))) ;

GPGDAT |= (1<<2);

woid OLEDInit (void)

i{

v JOLED R i & LR L +/
)

iﬁl‘%ﬂow%ﬁﬁ%ﬂﬂ%m UG-2864TMBEGO1. pdf mJ LA HEAT AR IR R AN 228 (A R AL AR -

ivoid OLEDInit (void)

o

b OLED R i S LB E I */

: OLEDWriteCmd (0xAE) ; /#display of+*/

E OLEDWriteCmd (0x00) ; /*set lower column address+/

' OLEDWriteCmd (0x10) ; *set higher column address+/
: OLEDWriteCmd (0x40) ; /*set display start line#*/

E OLEDWriteCmd (0xB0) ; /#set page address#/

i OLEDWriteCmd(0x81); /*contract control+/

i OLEDWriteCmd (0x66) ; /#/28%/

' OLEDWriteCmd (OxAl) ; /*set segment remap+*/

E OLEDWriteCmd (0xAG) ; /#normal / reverse#/

: OLEDWriteCmd (0xA8) ; multiplex ratio*/

: OLEDWriteCmd (0x3F) : tduty = 1/64+/

: OLEDWriteCmd (0xC8) ; /*Com scan direction®/

; OLEDWriteCmd (0xD3) ; /#set display offset#/

OLEDWriteCmd (0x00) ;

OLEDWriteCmd (0xD5) ; /#set osc division#/
OLEDWriteCmd (0x80) ;

OLEDWriteCmd (0xD9) ; #set pre—charge period#/
OLEDWriteCmd (0x1f) ;

OLEDWriteCmd (0xDA) ; *set CON pins+/
OLEDWriteCmd (0x12) ;

OLEDWriteCmd (Oxdb) ; /*set vcomh#*/
OLEDWriteCmd (0x30) ;

OLEDWriteCmd (0x8d) ; /*set charge pump enable#*/
OLEDWriteCmd (0x14) ;



FEUBA TAZESLIMOLEDWriteCmd()&&i#L, XFOLED, BRTSPIRNRIE. BHeh. EUESIH, EE— M EUE/m<

CS
SCK

DO
D/C

v V VvV ¥V

2440 OLED

XEERID/CEPEEE(Data)/as< (Command)i&Z5 1, ©AEEYES, OLEDEMASNKEIRIZEUE, BAREF
AY, OLEDEMAAUZEIRIRE<.

XIFOLED, SSHAR/XAER. BEEE, BEREGH4wmS, JLUEROLEDAFIEE FFASSD1306-
Revision 1.1 (Charge Pump).pdf, #£9 COMMAND TABLE BiE8X&<SHINE.

Hitt, FERSOLEDWriteCmd()it, FESLIRENGSERI:

________________________________________________________________________________________________________________________________________________________________

istatic void OLEDWriteCmd (unsigned char cmd)
i
OLED Set DC(0); /# command #/

OLED Set CS(0); /* select OLED #/

SPISendByte (cmd) ;

OLED Set CS(1); /% de-select OLED %/
OLED Set DC(1); /* */

________________________________________________________________________________________________________________________________________________________________

Bl JeiRENGSRI, BHIEOLED, BEmm<S, BIRERNFEHRIEIIIEE ik,
R REFIEIU IR R EERL LR B, IRE IRV AYS(REFRIA

________________________________________________________________________________________________________________________________________________________________

istatic void OLED Set DC(char val)
|

if (val)
GPGDAT (1<<4) ;
else
: GPGDAT &= ~(1<<4);
i

istatic void OLED Set CS(char val)
i
if (val)
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GPFDAT = (1<<1);
else
GPFDAT &= "~ (1<<1);

________________________________________________________________________________________________________________________________________________________________

----------------------------------------------------------------------------------------------------------------------------------------------------------------

ivoid SPISendByte (unsigned char val)
i
int 1i;
for (i =0; i < 8; i+H)
{
SPT_Set_CLK(0);
SPI Set DO(val & 0x80);
SPT_Set_CLK(1);
val <<= 1;

________________________________________________________________________________________________________________________________________________________________

BESIEEHESPINRFER, SEMEONE:
Cso

SCK

DO

0 1 0 T 0 1 1 0
MSB LSB

FRECLKAR, AREEES EHEENRSMA, RECLKAE, ECLKIXA LG, OLEDHUEE 7 —(4]
B AR, BRRNBTBNZTHESN, EE8R, L5k,

H5THSPI_Set CLK()FOSPI_Set_DO():

----------------------------------------------------------------------------------------------------------------------------------------------------------------

istatic void SPI Set CLK(char val)
i{

if (val)
GPGDAT |= (1<<7);

else
; GPGDAT &= ~(1<<7);
1}
istatic void SPI Set DO(char val)
H
: if (val)
; GPGDAT |= (1<<6) ;
H else
: GPGDAT &= ~(1<<6) ;
)

________________________________________________________________________________________________________________________________________________________________

ZE|It, SPIWIBFIOLEDYIRUFEARTE T, 1 M EHMEOLEDE RIS .
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ST HR—TFOLEDERAETE:

128Pixel
X
: Dratal| Datal Data | Data
Pixel 126 | 127
BD
[
B
i B3
64Pixel -
BS
_BG
Data | Data E?_,a- Data | Data
B95 | B9 o 1022|1023
h J
Y

OLEDKAE128MEER, BHMANMER, BMEERA—SKER, NS, HOEK,
B Fh#dEDataxizhlE5I8 MEER, B FEEFRDatadiE,

Z BRI EEAESRIEFEEER, NSRS FRILURS R MaE
OEARIMBIE

QEBAREE

OLED=EIZRIFMENE T =FutlHR, B IEBRIZmiiE=((Page addressing mode (A[1:0]=10xb)),
EIEEFH641 ﬁ:‘jjSF?, BIINST, BPRINE, BEERES, RAEmILUEEESHET, 85—
& e, —E5RsEARIVE, thEBmHlEIRTR.

B A< REEPARXTUBIEANS sl HEhFits AR AE, FRERFT, BRESFD.

BRIRENZRFEIER/NA8X16, BRUNSE— NFFAIE N (page col), HESBIAIDLTIE (page,col+8),
ET— 1T RH2Z (page+2,col),

----------------------------------------------------------------------------------------------------------------------------------------------------------------

Bif—1Tik

E“ page. 0 7
i * (()/ C0-12
o / Ff: ‘v\/O? #

\01d OLEDPrint (int page, int col, char #*str)
ﬂ
int 1 = 0;
while (str[i])
{
OLEDPutChar (page, col, str[il);
col += 8;
if (col > 127)
{
col = 0;
page = 2;

________________________________________________________________________________________________________________________________________________________________

REFRAEEstr[i1BEYE, #IEFAOLEDPutChar(page, col, strli)/fHEEMNEERE—NFR, AEMNERAGH
—NFERFRAN, RBEITRE, B TRT, HXERRBRTREFEN.
EFHATIN S EEROLEDPUtChar() &g, E—
a. 183=H&

b. &450LED

FAHEOLED LB RHRFELU T LN E:
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FAEFRATET AN M _EIEZHERERERENE, BFERIEHoled asc2 8x16[95][16]#Eoledfont.cEBE, FRNE
BIR, EEREE—NSIEA BRRIVEENFR.

WEFR— N2, fll(page, co)mitm, BR8MEURE, BiRfT, Ll(page+1, col) Nt BR8NEUE.

(Page, Col)

— Data0__ _

Data1

16

I
Y o
——— TR
————— -
————— -
—— e —— -
—— e ————
—————————-

----------------------------------------------------------------------------------------------------------------------------------------------------------------

E\’ page.: 0-7

V¥ col ;o 0-127

Lk FAF xR

woid OLEDPutChar (int page, int col, char c)

i

int i = 0;

const unsigned char *dots = oled asc2 8x16[c -~ ’1;

/% KELGOLED #/

OLEDSetPos (page, col);

S ,72“/// 18 I/»’: 7’7;2(6/[ //Jr' */

for (i = 0; i < 8; i+
OLEDWriteDat (dots[i]) ;

OLEDSetPos (page+1, col);

S* RS FHHAE */

for (i =0; i < 8; i+H)
OLEDWriteDat (dots[i+8]) ;

________________________________________________________________________________________________________________________________________________________________

Br—FRF, PCREFEAE, BEARHSTF TR, BIMTAH8FTH.
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BERELIIOLEDIZEMIMIBREL, fiREpage:

| 3. Addressing Setting Command Table

D/C#Hex D7 D6 D5 D4 D3 D2 D1 DO [Command Description
] BO-B7| 1 0 1 1 0 | X | X; | Xo [Set Page Start Set GDDRAM Page Start Address
Address for Page (PAGEO-PAGET) for Page Addressing Mode

Addressig Mode

using X[2:0].

Nole

| : : . .
' This command is only for page addressing mode

DO~ D2$Tpage§$df)§ D3- D7EIEIEEI’J{E EEXENH<SHE~0xBO+page;

BigE7:
3. Addressing Setting Command Table
DIC#Hex D7 D6 D5 D4 D3I D2 D1 DO Command Description
] 00-0F | O 0 0 0 | X; | X; | X; | X [Set Lower Column  (Set the lower nibble of the column start address
Start Address for register for Page Addressing Mode using X[3:0]

Page Addressing
Mode

as data bits. The initial display line register is
reset to D000b after RESET.

Note
1 -
' Thus conumand 15 only for page addressing mode

( 10~-1F | O 0 0 1 X | X | Xi | Xa [Set Higher Column

Start Address for

Set the higher nibble of the colwmn start address
register for Page Addressing Mode using X[3:0]

Page Addressing as data bits. The initial display line register is
Mode reset to 0000b after RESET.
Note
Y This command is only for page addressing mode
PRRKE, BREERFTAML, BRESFTIM;

istatlc void OLEDSetPos (int page, int col)

i

: OLEDWriteCmd (0xBO + page); /* page address #*/

i OLEDWriteCmd (col & 0xf); /% Lower Column Start Address */

! OLEDWriteCmd (0x10 + (col >> 4));  /* Lower Higher Start Address #/
1

AIEIRE) T OLEDERE=FHEt, BIHMARTTBANER, (Page addressing mode (A[1:0]=10xb), &
RIXZBEOARER, BRRIRE—TFERF:
0 Jo|o]1l1|]oJo|]O]oO
[1:0] | * " - ® ] ] A,

0 Set Memory
Ay Addressing Mode

A[1:0] = 00b, Horizontal Addressing Mode
[1:0] = 01b, Vertical Addressing Mode
[1:0] = 10b, Page Addressing Mode (RESET)
| [1:0] = 11, Tnvalid

Bpfe&iX0x20, HigEA[1:0]=10:

istatlc void OLEDSetPageAddrMode (void)

i

| OLEDWriteCnd (0x20) ;

' OLEDWriteCmd (0x02) ;

i

ERTH, e ERRSCR AR ROMIE. ERRSREE, A ERES0RE

é int page, 1i;

' for (page = 0; page < 8; page ++)
L

; OLEDSetPos (page, 0);
E for (i =0; i < 128;
: OLEDWriteDat (0) ;

i+4)
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________________________________________________________________________________________________________________________________________________________________

BEHEHHER OLEDSetPageAddrMode (A B FRFEROLEDClear)BZESPI_GPIO Init)E, 7EMakefilefint
gpio_spi.offloled.o,

/e EEREE NN EAIR AN R REREL:

________________________________________________________________________________________________________________________________________________________________

SPHmt 0;
OLEDImt 0;
OLEDPrlnt(O 0, “www. 100ask. net, 100ask. taobao. com”) ;

________________________________________________________________________________________________________________________________________________________________

%OO3'—i‘:"_SPI_FLASH£ﬁE_ﬁ§ID
ﬁ#ﬁﬁﬁﬁﬂﬁﬁﬁsmi 2{EFlash, BHNELTTRORBLHTIER, HI—304 spi_flash.c FOESLHE
spi_flas
A — R EEAYspitelE, EBXFlashaYID, SPIFlashID() .
FlashB9IDA] ZKIDFOIREID, 25 pMIDFIpDIDXIRE.

RIBFlashfYE 53 W25Q16DV.pdf AILATEZEL A H—MES0x90, BAIX24MAIMBNUI0, BisEEEIRER
8AIRIREID, RERSNREFID, HITIRIERIWNERESPI Flash, %A REMSPI Flash:

----------------------------------------------------------------------------------------------------------------------------------------------------------------

__I}-ﬂ_oggg__ 0 1 2 3 4 5 G T 8 9 10 I 28 29 30 31__
CLK Mc.deoi|||||||||||||||||||||| [T LI
|<7 Instruction (90h) Address (000000h) 44
i/l NS\ M@GXDC

DO High Impedance
(10,)

* = MSB

ICS /

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 48 P-.-‘IDdE 3
r -
CLK \ ! Mode 0

L G

v

DO i

G N 0690@60@
«—— Manufacturer ID (EFh) S . S Device ID .

________________________________________________________________________________________________________________________________________________________________

----------------------------------------------------------------------------------------------------------------------------------------------------------------

ivoid SPIFlashReadID (int *pMID, int s*pDID)
i
' SPIFlash Set CS(0): /% #EH1SPT FLASH #/

SPISendByte (0x90) ;
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SPIFlashSendAddr (0) ;

#pMID = SPIRecvByte();
#pDID = SPIRecvByte() ;

SPIFlash Set CS(1);

SPISendByte (addr >> 16) ;
SPISendByte (addr >> 8);
SPISendByte (addr & 0xff);

1

BORSER LERIFEREL, Fo@SPIAEE, E—TRIRIEERILABZISPI FlashiyRiERGPG2:
Estatic void SPIFlash Set CS(char val)

i

i if (val)

E GPGDAT |= (1<<2);

: else

' GPGDAT &= ~(1<<2);

)

iSPISendByte ) FIRTHIOLEDIKZ—#E1K, MAME T, BUbst BT SPIRecvByte ) , JRAE gpio_spi.c HMHISZH:

i int 1i;

E unsigned char val = 0;
i for (i =0; i<8; ith)
oo

: val <<= 1;

' SPI Set CLK(0) ;

: if (SPI Get DI())

E val = 1;

: SPI_Set CLK(1);

}
return val;
1
S EEHEEDIS B ERYE, XFFSOCHEMISOS|R:
istatic char SPI Get DI (void)
H
i if (GPGDAT & (14<5))
: return 1;
E else
\ return 0;
i
Zit, EEFlashiIDEARTI, HETEFTREEREMITE, HBEEOFIOLED LRx:
| SPIFlashReadID(¢mid, &pid);
E printf ("SPI Flash : MID = 0x%02x, PID = 0x%02x\n\r”, mid, pid);
i sprintf(str, “SPI : %02x, %02x”, mid, pid);
§ OLEDPrint (4, 0, str) ;

MakefileigB N EFrERAY spi_flash.o ,



§5004%5 SPI FLASHGIE iZ5

FlashfEA—1MEECH, RERMEFEIMEREERTENE, XTOBAIMSEIMFlashBEHERNES. T
Flash, BXERFEENLRINT:

1. &ZRiP (Bftge. BIRSEHFR) |
2. 8% (5fEne
3. WENEUE (BfERE

JUEHMTEEE, SXHESEE, BPChHFM, JUBEHEMEEILRER, REERIE0X0685<SRIA:

~ S " S

aen o0 8 2 . 8 .3 8§ _NeEd
o iy AU AL s
}47 Instruction (06h) 44
(lgL) X X 7 39/ X

DO High Impedance
(10,)

Rz, BEHEFNZEA0x04:

P S )

ey B o8 oo B & 8 K F . N
CLK  Modeo 8 _I_ _I_ Il || _I_l Mode 0
}47 Instruction (04h) 4>{
o %X /i e A

DO High Impedance
(10)

----------------------------------------------------------------------------------------------------------------------------------------------------------------

istatic void SPIFlashWriteEnable(int enable)
i
: if (enable)
{
SPIFlash_Set_CS(0);
SPISendByte (0x06) ;
SPIFlash Set CS(1);
}
else
{
SPIFlash Set CS(0);
SPISendByte (0x04) ;
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SPIFlash Set CS(1);

REREENSEHEFR, KEHFEHEM, BIOX0SERRETFFE1, Bid0x35EBRETFe82:

= R > S

ey . B B S8, B oF B B Telesed .
CLK  Mode0 3 r _L _I_ _I_ | I _l_l Mode 0
}47 Instruction (06h)
DI
(10,) X X / 3/ X

DO High Impedance
(10,)

unsigned char val;
SPIFlash_Set CS(0);
SPISendByte (0x05) ;
val = SPIRecvByte()
SPIFlash Set CS(1);
return val;

tatic unsigned char SPIFlashReadStatusReg2 (void)

unsigned char val;
SPIFlash Set CS(0);
SPISendByte (0x35) ;
val = SPIRecvByte();
SPIFlash_Set CS(1);
return val;

Mode 3 0 1 2 3 4 -] 3] E & 4] 10 11 12 13 14 5 6 7 8 19 20 X 2 23 Mode 3

Mode 0

'-l— Instruction (01h) —I-I-l— Status Register 1in ———m=ta—— Status Register 2 in —l-l
(o]l
oy X X @0 0.0 0.0 00 0.0 6.0 00008
* *

Do High Impedance

#* = MSB

SPIFlashWriteEnable (1) ;

SPIFlash Set CS(0);
SPISendByte (0x01) ;
SPISendByte (regl) ;
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SPISendByte (reg?2) ;
SPIFlash Set CS(1);

SPIFlashWaitWhenBusy () ;

________________________________________________________________________________________________________________________________________________________________

BERESEELTELFRP, A% Y SPIFlashWriteEnable()' /5, BRI SREEHERS, (BATHIRELT—
K, BRFIMEFSRPIFISRP2AIRE N0, EIERSHFR 1RSSR SEHFRREUEE:

SRP1 | SRPO | P | SRS | e ription
Reqgister
0 0 X Software /WP pin has no control. The Status register can be written to

Protection after a Write Enable instruction, WEL=1. [Factory Defauli]

0 1 0 Hardware When /WP pin is low the Status Register locked and can not
Protected be written to.

0 1 1 Hardware When /WP pin is high the Status register is unlocked and can
Unprotected | be written to after a Write Enable instruction, WEL=1.

1 0 X Power Supply | Status Register is protected and can not be written to again
Lock-Down | until the next power-down, power-up cycle.'"

1 ’ X One Time Status Register is permanently protected and can not be
Program® | written to.

Notes:

1. When SRP1, SRPO = (1, 0), a power-down, power-up cycle will change SRP1, SRPO to (0, 0) state.
2. This feature is available upon special order. Please contact Winbond for details.
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ST | s6 | S5 | 4] S3)|s2) 3 S0
SRPO] SEC | TB BP2 | BP1 | BPD | WEL JBUSY
STATUS REGISTER PROTECT O T
(non-volatile)
SECTOR PROTECT
(non-volatile)
TOP/BOTTOM PROTECT
(non-volatile)
BLOCK PROTECT BITS
{non-volatile)
WRITE ENABLE LATCH
ERASE/WRITE IN PROGRESS
Figure 3a. Status Register-1
S1591514| 513|512 511 | S10| S9 | S8
SUS | CMP | LB3 | LB2 | LB1 (R) QE |SRP1

SUSPEND STATUS ———

COMPLEMENT PROTECT
(non-volatile)

SECURITY REGISTER LOCK BITS
(nmon-volatile OTP)

RESERVED

QUAD ENABLE

(non-volatile)

STATUS REGISTER PROTECT 1
{non-volatile)

Figure 3b. Status Register-2

________________________________________________________________________________________________________________________________________________________________

istatic void SPIFlashClearProtectForStatusReg(void)

i

regl
reg?2

unsigned char regl, reg2;

SPIFlashReadStatusRegl () ;
SPIFlashReadStatusReg2 () ;

regl & ~(1<7);
reg2 & (1<€0);

SPIFlashWriteStatusReg (regl, reg?2):

................................................................................................................................................................

FlashBRFRIFTLEH, — M NEFEPRSSERS, TERIPEHEEEE, NEBRREREUERR.
J9089ERY, ¥5BPO. BP1. BP2EBIZEHO0:

EEHCMPIRE

7.1.11 Status Register Memory Protection (CMP = 0)
STATUS REGISTER" W25Q16DV (16M-BIT) MEMORY PROTECTION™
PROTECTED PROTECTED PROTECTED | PROTECTED
SER (A S |‘EEE | Hre ELOCK(S) ADDRESSES DENSITY PORTION'™
X X 0 0 0 NONE NONE NONE NONE



http://wiki.100ask.org/File:Chapter20_lesson4_006.jpg
http://wiki.100ask.org/File:Chapter20_lesson4_007.jpg

ST | 56| S5 | 4| S3 | S2) 51 S0

SRPO)| SEC | TB | BP2 | BP1 | BPO | WEL |BUSY

STATUS REGISTER PROTECT O |
(non-volatile)
SECTOR PROTECT
(non-volatile)
TOP/BOTTOM PROTECT
(non-volatile)
BLOCK PROTECT BITS
(non-volatile)

WRITE ENABLE LATCH

ERASE/WRITE IN PROGRESS

Figure 3a. Status Register-1

S1591514| 513|512 511 | S10| S9 | S8

SUS | CMP | LB3 | LB2 | LB1 (R) | QE JSRP1

SUSPEND STATUS ———

COMPLEMENT PROTECT
(non-volatile)

SECURITY REGISTER LOCK BITS
(nmon-volatile OTP)

RESERVED

QUAD ENABLE

(non-volatile)

STATUS REGISTER PROTECT 1
{non-volatile)

Figure 3b. Status Register-2

/% cmp=0, bp2, 1, 0=0b000 */
unsigned char regl, reg2;

i regl = SPIFlashReadStatusRegl () ;
' reg2 = SPIFlashReadStatusReg2() ;

P regl & T(7€2);
: reg?2 &= (1<<6);

SPIFlashWriteStatusReg(regl, reg2);

RN BRREIRIPERE—E, {E/9— SPI Flash#J4a{tEEy:

i SPIFlashClearProtectForStatusReg() ;
: SPIFlashClearProtectForData() ;
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BRCIURRR, EiRapOREITR—10x2008<, AR 24 AVEIEIRAIBATMIL :

- S ¥ ; SR

_Moded 0 1 o2 g 45 6 T 8 @ 20 30 31 _ Mode3
CLK MudeD'||||I|||||I|||I||||| ||||| Mode 0
|-— Instruction (20h) —-|<— 24-Bit Address —»

TN N\

DO High Impedance

/% erase 4K */
void SPIFlashEraseSector (unsigned int addr)

H

SPIFlashWriteEnable (1) ;

SPIFlash_Set CS(0);
SPISendByte (0x20) ;
SPIFlashSendAddr (addr) ;
SPIFlash Set CS(1);

SPIFlashWaitWhenBusy () ;

79T CRIEERRATD, FEEBUAE SR8 1RIRISE 11

H

ICs LY

Mode 3 0 | 2 3 4 ] [3] T 8 9 10 28 20 3 MM 332 3 M K ¥ Iy BV B

4———  Instruction (02h)

24-Bit Address Data Byte 1 —

O i
e . 9600000066008
* *

* = M5B
ICS S
o [l - [+ [+ I~ ]
~ "~ [ [ [ - ~ ~
3 40 41 42 43 44 45 46 47 48 49 S50 51 52 53 S 55 8 8 8 &8 &8 8 &8 =& Mode 3

|le—— DataByte2 —wle——— DataByte3 - Data Byte 266 ——»
uo.__ 0060090000090600 00@0@000.‘

/% program */
void SPIFlashProgram(unsigned int addr, unsigned char #*buf, int len)

int 1i;

SPIFlashWriteEnable (1) ;
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SPIFlash_Set CS(0);
SPISendByte (0x02) ;
SPIFlashSendAddr (addr) ;

for (i = 0; i < len; it++)
SPISendByte (buf[i]) ;

SPIFlash_Set_CS(1);

SPIFlashWaitWhenBusy () ;

________________________________________________________________________________________________________________________________________________________________

ERIERER M, REERFEARE—ERXINN, FEZBURNSIRELRFMTER T

FREEERMIARE, TeRMmS0x03, BRH24MIE, BEMEEEE:
/cs \ —

Mode 3 1] 1 2 3 4 5 G 7 8 9 ] 58 D0 30 3 32 33 34 35 % 37 % 30
ra———  Instruction (03h) ——--—-I-——— 24-Bit Address - ———-.-I i
]| "
(o9 —X Y X X X X
* !
Do High Impedance 1"'— Data Qut 1 I
e 0000000 L
* = M5B

________________________________________________________________________________________________________________________________________________________________

void SPIFlashRead (unsigned int addr, unsigned char *buf, int len)
i
int i;
SPIFlash_Set CS(0);
SPISendByte (0x03) ;
SPIFlashSendAddr (addr) ;
for (i = 0; i < len; it++)
buf[i] = SPIRecvByte();

SPIFlash Set CS(1);

________________________________________________________________________________________________________________________________________________________________

Zitt, BEARFlashiZEINREER5e, EEREABEIRREIZIRI096XMNBEXAYENE, BE4096XMSE
Fi5E, BAZMINEEk, EEROFOLEDITED S

----------------------------------------------------------------------------------------------------------------------------------------------------------------

iSPIFlashEraseSector (4096) ;

iSPIFlashProgram(4096, ”100ask”, 7);

'SPIFlashRead (4096, str, 7);

iprintf ("SPT Flash read from 4096: %s\n\r”, str):
IOLEDPrint (4, 0, str) ;

________________________________________________________________________________________________________________________________________________________________

%oos*ﬁ_EOLEDJ:EﬁADcHME

B EOLEDERADCER[BfE, BTETaIgERME, 1HADCHYETEREE ERTESK,

= JZZ440E|’J$¥|§":*E’Jhardwareiﬁﬁ—ﬁ\adC_tSﬁE}EﬁE’ﬁiﬁ, IREmEAYadc_ts.cfladc_ts hiZENHSEBERT
TBFSRCIEEM.

REUAAETest Adc.affTillifadc, HEEREIN_EFTEIFIOLED B/,

----------------------------------------------------------------------------------------------------------------------------------------------------------------

mL/# DFFHE, Y ] AR B A T

Evoid Test_Adc (void)
i
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float vol0O, voll;
int t0, tl;
char buf[100];

printf ("Measuring the voltage of AINO and AINI, press any key to exit\n\r”);
while (lawaitkey(0)) — // #H/IIEHA, WA BI it

b

E vol0 = ((float)ReadAdc(0)*3.3)/1024.0; // 7/ i)k

i voll = ((float)ReadAdc (1)*3.3) /1024.0; // /551 /%1

E t0 = (vol0 - (int)vol0) * 1000;  // i/ Gl 7, AICHIF HIprint £752:4T HIF R £
: tl = (voll = (int)voll) * 1000; // i/FZNEi7,  AASCHITHIprint £704:47 77k #
; printf ("AINO = %d.%-3dV  AINL = %d.%-3dV\r”, (int)vol0, t0, (int)voll, tl);

: sprintf (buf, "ADC: %d. %-3d, %d.%-3d”, (int)vol0, t0, (int)voll, tl);

| OLEDPrint (6, 0, buf);

o

: printf ("\n”);

i

XEBERT— awaitkey(REl, FEHEFadc tsiiEFIVTEREserial. cAIZREEIATIZEM.

ke

Vo B AR E R, R RUE 90
D IASH:

S timeout: FFFHTRAMGHAEL, O0FD A 5FF
Vo R

) o EHHE B

VE o HE RN

% %

nsigned char awaitkey (unsigned long timeout)

i

E while (! (UTRSTATO & RXDOREADY))

: {

; if (timeout > 0)

E timeout——;

! else

: return 0; /. &/, K0

: }

! return URXHO; /) BB 5

}

{EXMakefile, ilAadc_ts.o, 4mi%, G, PREREERE, TEMANEEE:
ELDFLASG = -L $(shell dirname $(CC) $(CFLAGS) -print-libgcc—file—name) —-lgcc

EEFHmFRIEE.
MEEIICHNERBEOLED L8Rk, EEREGFINAN TR :

i2c init();

at24cxx_write (0, 0x55);
data = at24cxx read(0);

OLEDClearPage (2) ;
OLEDClearPage (3) ;

if (data == 0x55)
OLEDPrint (2,0, “12C OK!”);
else
OLEDPrint (2, 0, “12C Err!”);

Feiliattiic, EOMBIEBAOXSS, AISFEEH®K, HIMRESSNRI—F, —HNFIEDOK, BRUFTENErT,
AT FHIEOLEDHMZ BB VEEILE, FEBS—NEMRPagerIREL:

int 1i;



for (i = 0; i < 128; i++)
OLEDWriteDat (0) ;

550067 {HASPIE fﬁ']

RIEFA &R 2B GPIOEMISCIMAISPIES, XTIAYER 24402 HAIGPIOf= 28 KIS PIE(S
BIEEAGPIOKIEEGRRS, EF TAVEHIR 9L, &R, FMIEMASPIzHIERATE, RAFE BHUEBATE

EA A LR T B oL TS NSRS, Bl IR EE E—T RO HIEM, HRI0—1314s3c2440_spi.cill
$3c2440 spi.h, [ERHEKMakefile, Eitgpio_spi.c/3s3c2440 spi.o,

MR ERETT R, FEERFIBHANSPEEHIZRIRL:

_______________________________________________________________________________________________________________________________________________________________

i{

R /L ca Al

' SPI GPIO Init();

i SPIControllerInit();
i

_______________________________________________________________________________________________________________________________________________________________

ERIWIABIEESESPIFERAICLK, MOSI, MISOEEE ARTRAYTHEES [

_______________________________________________________________________________________________________________________________________________________________

istatic void SPI GPIO Init(void)
i
E /* GPFI OLED CSn output */
i GPFCON &= ~(3<<(1%2));
GPFCON (1<<(1%2) ) ;
GPFDAT |= (1<<1);

/% GPG2 FLASH CSn output

* GPG4 OLED DC  output

* GPGH SPIMISO

* GPG6 SPINOST

* GPG7 SPICLK

GPGCON &= ~((3<<(2%2)) | (3<<(4%2)) | (3<<(5%2)) | (3<<(6%2)) | (3<<(T%2))) ;
GPGCON | = ((1<<(2%2)) (1<<(4%2)) | (3¢<(5%2)) (3¢<(6%2)) | (3<<(7%2)));
GPGDAT |= (1<<2);

RIGRSPIHEHIERAIIIMN, EHERRIIIBHRI LISE TR FMN BT R

PROGRAMMING PROCEDURE

When a byte data is written into the SPTDATR register, SP| starts to transmit if ENSCK and MSTR of SPCONR
register are set. You can use a typical programming procedure to operate an SPI card.

To program the SPI modules, follow these basic steps

b

Set Baud Rate Prescaler Register (SPPRER).

Set SPCONN to configure properly the SPI module.

Write data OxFF to SPTDATN 10 times in order to initialize MMC or SD card

Set a GPIO pin, which acts as nS5, low to activate the MMC or 5D card.

Tx data j Check the status of Transfer Ready flag (REDY=1), and then write data to SPTDATR.
Rx data(1): SPCONn's TAGD bit disable = normal mode

j write 0xFF to SPTDATRN, then confirm REDY to set, and then read data from Read Buffer.

Rx data(2): SPCONn's TAGD bit enable = Tx Auto Garbage Data mode

i confirm REDY to set, and then read data from Read Buffer (then automatically start to transfer).
10. Set a GPIO pin, which acts as nSS, high to deactivate the MMC or SD card.

BARRERTER, BEREINRITEEZICERIRE, tLNEROLEDRY S K FMMERERt95&/]VE/9100ns,
BIE/\AI10MHz; FlashB3#psZiFRA104MHz, ATHIEEER, HEZNI0MHz, RIESHEHSFRE:

L @ N @ ;R N

-

a

-
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________________________________________________________________________________________________________________________________________________________________

iBaud rate = PCLK / 2 / (Prescaler value + 1)
110 = 50 / 2 / (Prescaler value + 1)
Prescaler value = 1.5 = 2

SCRRAYIRGESER Sy 50/2/3=8.3MHz
RIESE MR, ENRZESPIIEHIZFS:

PROGRAMMING PROCEDURE

When a byte data is written into the SPTDATR register, SPI starts to transmit if ENSCK and MSTR of SPCONR
register are set. You can use a typical programming procedure to operate an SPI card.

To program the SP1 modules, follow these basic steps:

1. Set Baud Rate Prescaler Register (SPPRER).

2. Set SPCONnN to configure properly the SPI module,

3. Write data OxFF to SPTDATn 10 times in order to initialize MMC or SD card.

4. Set a GPIO pin, which acts as nSS, low to activate the MMC or SD card.

5. Txdata j Check the status of Transfer Ready flag (REDY=1), and then write data to SPTDATR.
6. Rxdata(1): SPCONn's TAGD bit disable = normal mode

7. jwrite OxFF to SPTDATN, then confirm REDY to set, and then read data from Read Buffer.

8. Rxdata(2): SPCONn's TAGD bit enable = Tx Auto Garbage Data mode

9. jconfirm REDY to set, and then read data from Read Buffer (then automatically start to transfer).
10. Set a GPIO pin, which acts as nSS, high to deactivate the MMC or SD card.

[6 5]ﬁ§ﬁ§1ﬁlﬁiﬁ 00 polling mode E
4] ¥ E AR {ERE: 1 = enable :
'[BJIXEfJIFHH‘%iQ 1 = master :
i[2] ¥ B JC R B RO RS 0 |
1] B TAERUNEERA: 0 = format A :
0] B K IERAR I L L IOIE : 0 = normal mode :

istatic void SPIControllerInit (void)

.{ ;
L % OLED : 100ns, 10MHz ;
% FLASH : 104MHz ;
Lo R I0MHz :
: * 10 = 50 /2 / (Prescaler value + 1) i
E * Prescaler value = 1.5 = 2 i
: * Baud rate = 50/2/3=8. SMHz |
% ;
i SPPREO = 2; i
! SPPREL - 2; |
i /% [6:5 ] 00, polling mode |
E * [4] 1 = enable i
E * [3] ;1 = master E
oox /2] 0 i
: * [1] : 0 = format A i
i #* [0] 0 = normal mode :
P i
i SPCONO = (1<<4) | (14<3); i
E SPCON1 = (1<<4) (1<<3); i
d |

REEEER, SRERSHFR, FIMTAE/RKEIERRERT T, ER T EMiCEEESFSPTDAT1E,
SPIzHRsHlE CiEHi FrCEIR B aIAREHE T .

wvoid SPISendByte (unsigned char val)

SPTDAT1 = val;

! while (!(SPSTA1 & 1));
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RITEERS, SoSO0xFFRIET7RsSPTDATT, BIEERSEFa, FIMTAE/BEEUERSES T, EEFEmMIE
EVE7RaSPTDAT, iEENHHRAYF 2RI ETE.

----------------------------------------------------------------------------------------------------------------------------------------------------------------

iunsignod char SPIRecvByte (void)
i

SPTDATI = Oxff;

while (! (SPSTAL & 1));
return SPRDATI;

________________________________________________________________________________________________________________________________________________________________

£500775 BEZIMINI2440 TQ2440

BUEIE)Z2440_H124F 7 SPI FlashfOOLED, XT5#sR2eimAvCiEfBiEZIMINI2440F0TQ2440 £, WNER{REEMA
MR)Z2440, ATBSTHARET.

MINI2440F0TQ2440 L HSPIEMIZ e —HRY, FILRFIBE—, MEDEAT, SoBEGPIOEIURAHY,
S4IBIE 04th_spi i2c_adc_jz2440 ok 020 005 BRI, SHIGSHIEMIBER
06th_spi_i2c_adc_mini2440 tq2440 gpio 020 007 .

&2 gpio_spi.c , EERVER/LFETMA T, ELFEEH SPI_GPIO Init() :

----------------------------------------------------------------------------------------------------------------------------------------------------------------

Estatic void SPI GPIO Init (void)
it

* GPG1 OLED CSn output
* (/(]0 FLASH CSn output

GPGCON &= T((3<C(1%2)) | (3<<(10%2))) ;
GPGCON |= (1<<(1%2)) | (1<<(10%2));
GPGDAT = (1<<1) | (1<<10);

* GPF3 OLED DC  output
* GPE1l SPIMISO input
* GPE1Z2 SPIMOSI  output
(/’/ 13 SPICLK output

GPFCON &= T (3<<(3%2)) ;
GPFCON |= (1<<(3%2));

GPECON &= ~((3<<(11%2)) | (3<<(12%2)) | (3<<(13%2)));
GPECON |= ((1<<(12%2)) | (1<<(13%2)));

________________________________________________________________________________________________________________________________________________________________

CLKS|ItE3E T, {E5nT:

----------------------------------------------------------------------------------------------------------------------------------------------------------------

istatic void SPI_Set CLK(char val)

i

bif (val)

: GPEDAT |= (1<<13);
: else

; GPEDAT &= "~ (1<<13);
i

________________________________________________________________________________________________________________________________________________________________

----------------------------------------------------------------------------------------------------------------------------------------------------------------

istatic void SPI_Set_DO(char val)
it
b if (val)
GPEDAT |= (1<<12);
else
; GPEDAT &= ~(1<<12);
1}

istatic char SPI_Get DI (void)
i



if (GPEDAT & (1<<11))

E return 1;

: else

1 return 0;

}

X3FSPI FlashFTEEERE F1ES ), 1€ spi_flash.c EBEAYFAIER

éstatic void SPIFlash Set CS(char val)

i

: if (val)

! GPGDAT |= (1<<10);
: else

E GPGDAT &= ~ (1<<10);
i

BHmERS, WNIER. BBESPIzHEsRAR), SHpIE

NEENT:

05th_spi_i2c_adc jz2440 spi_controller 020 006 EBRYES, SHIERIFHIGEA

07th_spi_i2c_adc_mini2440 tq2440 spi_controller 020 007 ,
418

static void SPT _GPIO Init(void)

i

% GPGI OLED CSn output

E * GPG10 FLASH CSn output

[ GPGOON &= ~((3<<(1%2)) | (3<<(10%2))) ;

' GPGCON = (1<<(1%2)) | (1<<(10%2));

P GPGDAT = (1<<1) | (1<<10);

E * GPF3  OLED DC  output

L% GPEIT SPINISO

b % GPEL2 SPINOSI

V% GPEI3 SPICLK

| GPFCON &= ~(3<<(3%2));

i GPFCON |= (1<<(3%2));

GPECON &= ~((3<<(11%2)) | (3<<(12%2)) | (3<<(13%2)));
i GPECON [= ((2<<(11%2)) | (2<<(12%2)) | (2<<(13%2))) 5
i

EFRIESTIEGPIOWIRIL, IEXSECES]

________________________________________________________________________________________________________________________________________________________________

void SPISendByte (unsigned char val)

while (!(SPSTAO & 1));
SPTDATO = val;

1

Eunsigned char SPIRecvByte (void)
H

E SPTDATO = Oxff;

i while (!(SPSTAO & 1));

1 return SPRDATO;

1}

istatic void SPIFlash_Set CS(char val)

i

! if (val)

i GPGDAT |= (1<<10);
else

; GPGDAT &= " (1<<10);

i}
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________________________________________________________________________________________________________________________________________________________________

istatic void OLED_Set DC(char val)
1
if (val)
GPFDAT = (14<3);
else
, GPFDAT &= ~(143) ;
i}

istatic void OLED Set CS(char val)
H
if (val)
GPGDAT = (1<<1);
else
GPGDAT &= "~ (1<<1);

________________________________________________________________________________________________________________________________________________________________
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