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Enabling the EEPROM Serial Peripheral Interface
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sHardware — The SPI EEPROM Interface

*Firmware — SPI EEPROM Driver

*Day 3 Summary
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Essential Coding Techniques for Hardware Engineers
Hardware - The SPI EEPROM Interface: ARM
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Essential Coding Techniques for Hardware Engineers
Hardware - The SPI EEPROM Interface: ARM
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Essential Coding Techniques for Hardware Engineers
Firmware - SPT EEPROM Driver: SPI Init

DesignNews

80 SRR R AR AR R R AR AR R R R AR AR TR R AN AR AN AR A TR AR XA A H R A XA A H A A
81 //* TYPEDEFS
82 //"""""""""""""""'""""""""""""‘
83 SPI_HandleTypeDef hspil;
84
85 UART HandleTypeDef huartl;
86 UART HandleTypeDef huart2;
834 static void MX SPI1 Init (void)
835 [H {
836 hspil.Instance = SPI1;
837 hspil.Init.Mode = S5PI_MODE MASTER:;
838 hspil.Init.Direction = SPI_DIRECTION 2LINES;
839 hspil.Init.DataSize = SPI_DATASIZE 8BIT;
840 hspil.Init.CLKPolarity = SPI_POLARITY LOW;
841 hspil.Init.CLKPhase = SPI_PHASE 1EDGE;
842 hspil.Init.NSS5 = SPI_NS5SS SOFT:;
843 hspil.Init.BaudRatePrescaler = SPI_BAUDRATEPRESCALER 32;
844 hspil.Init.FirstBit = SPI_FIRSTBIT MSB:
845 hspil.Init.TIMode = SPI_TIMCDE DISABLE:
846 hspil.Init.CRCCalculation = SPI_CRCCALCULATION DISABLE:
847 hspil.Init.CRCPolynomial = 7;
848 hspil.Init.CRCLength = SPI_CRC_LENGTH DATASIZE:
849 hspil.Init.NS5PMode = SPI_NSS5 PULSE ENABLE:
850 if (HAL SPI Init(&hspil) != HAL OK)
851 [ {
852 Error Handler():
853 - }
854 |}
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Essential Coding Techniques for Hardware Engineers
Firmware - SPI EEPROM Driver: EEPROM Variables/Definitions

219 I," ‘/ ................................
220 //* EEPROM VARIABLES
221 /" ‘/ “““““““““““““““““““
222 uint8 t ee_datalut;
223 uint8 t macAddr(é]:
224 l," ‘/ “““““““““““““““““““
225 //* EEPRCM DEFINITIONS Descriotion 24-bit Organizationally 24-bit Extension
226 :." B e p Unlque ldentlfler Identlfler
227 #define ee readCmd 0x03
228 #define ee writeCmd 0x02
229 ;ii:I':_Z".E Ee_WIdlCmd ":'X:"% Data 00h 04h A3h 12h 34h 56h
230 #define ee_wrenCmd 0x06
231 #define ee rdsxCmd 0x05
232 #define ee wrsrCmd 0x01 Array FAR FER
233 #define mac_eeRddr OxFA Address
234 Fdefine eepageusrname 0x0000
235 #Fdefine eepagepasswrd 0x0040
236 #Fdefine eepagedomain 0x0080
237 #define eepagemailto 0x00CO
238 #define eepagemailfrm 0x0100
Instruction Name Instruction Format Description

READ 0000 x011 Read data from memory array beginning at selected address

WRITE 0000 x010 Write data to memory array beginning at selected address

WRDI 0000 x100 Reset the write enable latch (disable write operations)

WREN 0000 x110 Set the write enable latch (enable write operations)

RDSR 0000 x101 Read STATUS register

WRSR 0000 x001 Write STATUS register
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Essential Coding Techniques for Hardware Engineers
Firmware - SPI EEPROM Driver: EEPROM CS Functions

239 //'.iiiiiii‘i‘ipi‘iii‘iii‘i‘ipipiiiiiii‘i‘i‘i‘i‘i‘i‘i‘i‘i‘i‘i‘i‘i‘il
240 //* MAC ADDR EEPROM FUNCTIONS

241 //-iiiiiiiiiiiiii‘iiiiiiniiiiinn-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘---
242 void mac_csLO(void)

243 [ {

244 HAL GPIOC WritePin(GPIOA, EEMAC CS Pin, GPIO_PIN RESET): //CS LOW
245 | }

246 -

247 wvoid mac_csHI (void)

248 [H {

249 HAL GPIO WritePin(GPIOA, EEMAC CS Pin, GPIO_PIN SET); //CS HIGH
250 |}

251 L

265 //lililililililililililililiIililiIilililiIilililililililililililill
266 //* DATA EEPROM FUNCTIONS

26'7 //liiiiililiiiiiiilililililiIililiIilililiIilililililililililililill
268 void eedata_csLO(void)

269 [ {

270 HAL GPIOC WritePin(GPIOA, EEDATA CS Pin, GPIO PIN RESET); //CS LOW
273 |-}

272 -

273 void eedata_csHI (void)

274 [ {

275 HAL GPIO WritePin(GPIOA, EEDATA CS Pin, GPIO PIN SET); //CS HIGH
276 | }

DesignNews 8

SYS_SWCLK

RSTn
INTn

STM32F030R8Tx
LQFP64

EEMAC_CS
EEDATA_CS
TX2

PF5

PC4
PC5
PBO
PB1

RX2 |EE¥]

SPI1_CS |z

SPI1_MISO [

SPI1_SCK (358

SPI1_MOSI (58

CONTINUING
EDUCATION

CENTER

PF7

PA13
PA12

PAT1
PA10
PA9
PA8
PC3
PC8
PC7
PC6

SYS_SWDIO

RX1
X1

Presented by:




Essential Coding Techniques for Hardware Engineers
Firmware - SPI EEPROM Driver: SPI Read/Write Functions

334 b Aol le ettt Ladle Do o Ba o Lo Moo Ba oo oo o B o e o et B dlo B o e dlo Badle Do oSt e oo dlagte
335 //* SPI READ/WRITE FUNCTIONS

336 2 agedlodledo et Badlo Dol o o e o Sla b Ba ool oo B e et B dlo B o et B dle Do Fa o el o dlagte
337 uint8 t spi rb(wvoid)

338 [

339 uint8 t rbuf;

340 HAL SPI Receive (&hspil, &rbuf, 1, OXFFFFFFFF)
341 return rbuf;

342

343 -

344 void spi_wb(uint8_t b)

345 [ {

346 HAT. SPI Transmit (&hspil, &b, 1, OxFFFFFFFF);
347 -1}

"0 (0%00)

‘A {0%04)
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Essential Coding Techniques for Hardware Engineers
Firmware - SPI EEPROM Driver: SPI Read/Write Functions

3 3 4 /,‘ ,.‘ ..............................................
335 //* SPI READ/WRITE FUNCTIONS

3 3 6 /,‘ ,.‘ ..............................................
337 uint8 t spi_rb(void)

338 [H{

339 uint8 t rbuf;

340 HAL SPI Receive (&hspil, &rbuf, 1, OxFFFFFFFF);
341 return rbuf;

342 | }

343 -

344 void spi wb(uint8 t b)

345 [H {

346 HAL SPI Transmit (&hspil, &b, 1, OxFFFFFFFF);
347 L}

31 (0x03}) 250" (OxFA)

'0" (0x00} ‘ 0" (0x00)
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Essential Coding Techniques for Hardware Engineers
Firmware - SPI EEPROM Driver: Get MAC Address Function

2 5 l /’ /' .........................
252 //* GET MAC ADDRESS

2 5 3 /’ /' .........................
254 vwvoid getMAC(void)

255 [H{

256 mac_csLO():

257 spi_wb(ee_readCmd) ;

258 spi_wb (mac_eelddr);

259 for (i=0;i<6;i++4)

260 {

261 macAddr[i] = spi_rb():
262 ~ 1}

263 mac_csHI();

264 -}
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Essential Coding Techniques for Hardware Engineers
Firmware - SPI EEPROM Driver: Get MAC Address Function

251 -/ ..........................

252 //* GET MAC ADDRESS

253 [ R R R R R R R R R R R R R R R AR AR A Watch 1

;2: D*Z’oid getMAC (void) Name Value Type

256 I mac csLO(): = “%% macAddr 0x20000028 macAddr(... | unsigned char{6]
257 spi:wb (ee_readCmd) ; v [0] 0x00 unsigned char
258 spi_wb (mac_eeAddr); ¢ [1] 0x04 unsigned char
;23 = for ESRAEaRLE) v [2] OxA3 '£' unsigned char
261 [ macAddr[i] = spi_xb():; v 3] 0x06 unsigned char
262 - } v [4] OxE7 '¢' unsigned char
263 mac_csHI(); v [5] 0x4B 'K’ unsigned char
264 -} |

'3 (0x03) 250" (OxFA)

0" (0x00] J : 0 (Oxooi

250" (0xFA) '0"(0%00) '4' (0x04) 163" (0xAB) '6' (0x06) '231V(0XE7)

“0"(0%00) 4 (0%04) 1637 (0%A3) 167(0%06) 1231 (ORET) K(O%4B)
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Essential Coding Techniques for Hardware Engineers
Firmware - SPT EEPROM Driver: Page Write Function

e L L 286 void pageWR(uintlé t addr, uint8 t *buf, uint8 t *len)
220 //* EEPROM VARIABLES 287 [H {
221 ’,.",' ................................ 288 eedata_csLO();
222 uint8 t ee_datalut; 289 spi_wb(ee_wrenCmd);
223 uint8 t macAddr(é]: 290 eedata_csHI();
224 ’,.",' ................................ 291 HAL_Delay(L);
225 //* EEPROM DEFINITIONS 292 eedata_csLO();
226 YVALEEEE R e L 293 Spi_Wb (ee_writeCmd) :
227 #define ee readCmd 0x03 294 ee_dataOut = make8 (addr,l);
228 = e ee writeCmd Ox02 295 spi_wb(ee_datalut):;
229 *% e ee_wrdiCmd 0x04 296 ee_dataOut = make8 (addr,0);
230 =# e ee_wrenCmd 0x06 297 spi_wb(ee_datalut):;
233:. ¥ e ee_rdsrCmd O0x05 298 eeIndx = *1len;
232 # e ee_wrsrCmd Ox01 299 for (i=0;i<eelIndx;i++)
233 = £ mac_eeAddr OxFA 3004 {
234 Fdefine eepageusrname Ox0000 301 spi_wb(buf[i]):
235 #Fdefine eepagepasswrd 0x004C 302 - }
236 Fd ne eepagedomain 303 eedata csHI():;
237 #d ne eepagemailto 304 HAL Delay(10):
238 #define eepagemailfrm 305 }
s\
0123 456 78 9101 21 22 23 24 25 26 27 28 29 30 31
SCK
~<—— Instruction ——— | +———16-bit Address——— | <~—— Data Byte 1 ——
e BRRIATAN 0« BB 0o Wb oo B OO ot
cs /
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
sek UYL Uy UL
<—— Data Byte 2——=—— Data Byte 3———| | =—Data Byte n (64 max) —
SEEES 203 6 € 6 6 € © £ O 6 0 6 8§ 0O i € 0 50 6 68 060
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Essential Coding Techniques for Hardware Engineers
Firmware - SPT EEPROM Driver: Page Read Function

S i it i it e i 307 void pageRD(uintlé t addr, uint8 t *buf, uint8 t *len)
220 //* EEPROM VARIABLES 308 [ { - - -
221 / ’i’ ................................ 309 eedata_csLO() :
222 u%nts_t ee_datao?t; 310 spi_wb(ee_readCmd);
223 ?%nts_t machddr([&]; 311 ee_dataOut = makes (addr,1):
224 ’,.I ’,’ & .;; ........ :. :;. R l ............ 312 Spi__Wb (ee__dataOuc) :
225 {{' EEPROM DEFINITIONS 313 ee_dataOut = make8 (addr,0);
226 YVALEEEE R e L 314 Spi wb(ee dataOut:);
227 #define ee readCmd 0x03 315 eeIndx = *len:
228 e ‘ee_writeCmd 0x02 316 for (i=0;i<eeIndx;i++)
229 = ee_wrdiCmd 0x04 317
230 = ee_wrenCmd Ox06 318 buf[i] = Spi Ib(),‘
231 = ee_rdsrCmd 0x05 319 | ) -
232 12 ee_wrsrCmd 0x01 320 eedata csHI():
233 #« = mac_eeAddr OXFZ 321 |} B
234 Fdefine eepageusrname Ox0000
235 =# fine eepagepasswrd Ox0040
236 = ne eepagedomain 008C
237 = 12 eepagemailto B
238 #define eepagemailfrm Ox0100

cs [

0 1 2 3 4 5 6 7 8 910 11 21 22 23 24 25 26 27 28 29 30 31
SCK
<——— |nstruction - - 16-bit Addresg——
o o/ 1 1Y15Y14Y13Y12) -----
ajoooow011@@@@ ano
High-Impedance Data Out
S0 7X6X6Y4)Y3)2Y1)0
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Essential Coding Techniques for Hardware Engineers
Day 3 Summary

Watch 1

Name Value Type

=% macAddr 0x20000028 macAddr(... | unsigned char[6]
v [0] 0x00 unsigned char
v 1] 0x04 unsigned char
v [2] OxA3 ‘£ unsigned char
¥ [3] 0x06 unsigned char
v [4] OxE7 '¢' unsigned char
¥ [5] 0x4B 'K’ unsigned char

'2!(0%02) '0’{0%00) @(0%40) € (0%63) £ (0%63) *0°{0%00)

'0' (0x00) 0" (0x00) : 0" (0x00) : '0" (0x00) '0" (0x00) ‘0 (0x00)

2" {0x03) 0" (0x00) @ (0x40) @ {0x40) c(0x63) c{0x63)

’0" {0x00) 07 (0x00) ’0" {0x00) c (0x63) c(0x63) 0" (0x00)
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Essential Coding Techniques for Hardware Engineers
A Peek At What's To Come
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