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Practical CMSIS

Efile stm32f030x8.h

Bauthor MCD Application Team

Bversion VI2.2.3

Edate Zo9-January-201le

Ehrief CHMSIS Cortex-M0O Device Peripheral Access Layer Header File.
This file contains all the peripheral register's definitions, bits
definitions and memory mapping for STHM3IZFOxx devices.

This file contains:

— Data structures and the address mapping for all peripherals
— Peripheral's registers declarations and bits definition

- Macros to access peripheral’s registers hardware
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RCC - Reset and Clock Control

ARM Development Primer

é]typedef struct

=1 {
__ IO uwint3Z t CR; f*1< RCC clock control register, Address offset:
__T0 uint3Z_t CFGR: Jf#1< RCC clock configuration register, bddress offset: 0x04
IO uwint3Z_t CIR: FS*1< RCC clock interrupt register, Lddress offset: 0Ox0E8
__ IO uint3Z_t APBIRSTR; S#®1< RCC RPBZ peripheral reset register, Address offset: 0x0C
__ IO uint3Z_t APB1RSTR: Sl RCC APBl peripheral reset register, bddress offset: 0x10
__ IO uwint3Z t AHBENE; f#*1< RCC LHB peripheral clock register, Lddress offset: 0xl4
__IQ uint3Z_t APBIENER; S#®1< RCC RPBZ peripheral clock enable register, Address offset: 0x1E8
__TO wint3Z_t APBLENR; f*1< RCC APBl peripheral clock esnable register, Lddress offset: O0x1C
__ IO uwint3Z_t BEDCRE: f#*1< RCC Backup domain control register, Lddress offset: 0xZ0
IO uwint3Z t CSR: S*1e RCC clock control & status register, Lddress offset: 0xZ4
__T0 wint3Z_t AHBRSTR:! f*1< RCC RHB peripheral reset register, Lddress offset: OxZE
IO uwint3Z t CFGRZI; f*1s RCC clock configuration register 2, Lddress offset: O0xZC
__ IO uwint3Z_t CFGR3; S*1< RCC clock configuration register 3, Address offset: 0x30
__T0 uint3Z t CRZ:; f*1< RCC clock control register 2, Lddress offset: 0x34

} RCC TypeDef:

4464 | gdefine RCC BASE

495 | #define FLASH R BASE f#1< FLLSH registers base address */

4486 | gdefine OB BASE ( (uint3Z t) O0x1FFFFE00M) f#1< FLASH Option Bytes base address */

487 | #define FLASHSIZE BASE ( (uint3Z t) Ox1FFFFTCC) f#1< FLLSH Size register base address */

4488 | #define UID BASE ( (uint3Z t) O0x1FFFFTACT) FS¥1< Tnigue device ID register base address

44848 | gdefine CRC_BASE (RHEPERIPH BASE + 0x00003000)

500

501 | /#!'< LRHBZ peripherals */

502 | #define GPIOA BASE (RHEZPERIPH BASE +

502 | #define GPIOE BASE (RHEZPERIPH BASE +

£04 | #define GPIOC BASE (RHEZPERIPH BASE +

£05 | #define GPIOD BASE (RHEZPERIPH BASE +

506 | #define GPIOF BASE (RHEZPERIPH BASE +
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Flash

224 é]typedef struct

225 HH{

226 _ IO uwint3Z t ACR; Ff#1<FLASH access control register, Lddress offset: 0x00 */
227 __ IO uint3Z t EEYR: Ff#1<FLASH key register, Lddress offset: O0x04 */
228 __ IO uint3Z t OPTEEYR; Ff#1<FLASH OPT key register, Lddress offset: 0x08 */
2258 _ IO uint3Z t 5R: Ff#1<FLALSH status register, Lddress offset: 0x0C */
230 __ IO uwint3Z t CR: f#1<FLASH control register, Lddress offset: 0xld */
231 __ IO uint32 t AR; f#1<FLLSH address register, Lddress offset: Oxld4 */
232 __IC uint32 t RESERVED: f#1< Reserved, Oxlg =f
233 _ IO uwint3Z t OBR; Ff#1<FLASH option bytes register, Lddress offset: 0xlC */
234 _ IO uint3Z t WRPR: Ff#1<FLASH option bytes register, Lddress offset: 0xIZ0 */
235 | } FLASH TypeDef:

494 | #defins RCC BASE (RHEPERIPH BASE + 0x00001000)

495 | #define FLASH R BASE f#1< FLASH registers base address */

4596 fdefine OB BAZSE ( (wint3Z2 t)Ox1FFFEFE00MT) f#*1< FLASH Option Bytes base address */

ST fdefine FLASHSIZE BASE ( (wint3Z2 t©)O0x1FFFETCCT) f#*1< FLASH S5ize register base address */

498 fdefine UID BASE ( (wint3Z2 t©)O0x1FFFETACIT) f¥1< Unigue device ID register base address =/
499 | #define CRC BASE (RHEPERIPH BASE + 0x00003000)

500

501 | /*'< AHBZ peripherals #/

502 | #define GPIOA BASE (RHEZPERIPH BASE +

503 | #define GPIOB BASE (RHEZPERIPH BASE +

504 | #define GPIOC BASE (RHEZPERIPH BASE +

505 | #define GPIOD BASE (RHEZPERIPH BASE +

506 | #define GPIOF BASE (RHEZPERIPH BASE + 0x00001400)
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GPIO - General Purpose Input/Output

25&[gtypedef struct

255 HH{

256 __ IO wint3Z_t MODEER; S*1< GPIO port mode register, Address offset: 0x00 “ f
Z97T __TI0 wint3Z t OTYPER; S*1< GPIOQ port output type register, Lddress offset: 0x04 “ f
258 __I0 wint3Z t OSPEEDR; S*1< GPIC port output speed register, Address offset: 0x08 “ f
259 __ I uint3Z t PUPDR; S*1< GPIO port pull-up/pull-down register, Bddress offset: 0=x0OC “ f
260 __ IO wint3Z_t IDE; S*1< GPIO port input data register, Lddress offset: 0x10 “ f
261 __ IO wint3Z_t ODE; S*1< GPIO port output data register, Lddress offset: 0xl4 “ f
262 __I0 uint3Z t BSER; S*1< GPIO port bit set/reset register, Address offset: Oxlh */

263 __ IO wint3Z_t LCER: S*1< GPIO port configuration lock register, Lddress offset: 0x1C “ f
264 __ IO wint3Z t AFR[Z]: S*1< GPIO altermnate function low register, Lddress offset: O0xIZI0-0xZ4 */

265 __TI0 wint3Z_t BEE; S#1< GPIO bit reset register, Lddress offset: 0xZ8 “ f
266 | } GPIC TypeDef;

494 | #define RCC BASE (RHEPERTPH BASE + Ox00001000)

495 | #define FLASH R BASE (AHBPERIPH BASE + Ox00002000) /*!< FLASH registers base address */
4596 #define OB BASE ( (uint3Z t) O0x1FFFFE00M) f#1< FLASH Option Bytes base address */
497 | #define FLASHSIZE BASE ( (uint3Z t) Ox1FFFFTCC) f*1«< FLASH Size register base address */
4558 #define UID BASE ( (uint3Z t) O0x1FFFFTACT) f¥1< Unigue device ID register base address #/
4958 | #define CRC BASE (RHBEPERTPH BASE + Ox00003000)

500

501 | /#!'< LRHBZ peripherals */

502 | #define GPIOA BASE (RHBZPERIPH BASE + 0x00000000

503 | #define GPIOB BASE (RHBZPERTIPH BASE + 0x00000400)

504 | #define GPIOC BASE (RHBZPERIPH BASE + O0x00000800

505 | #define GPIOD BASE (RHBZPERTIPH BASE + 0x00000C00)

506 | #define GPIOF BASE (RHBZPERIPH BASE + 0x00001400)
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Peripheral Declarations

545 | #d=fine FLASH ( (FLASH TypeDef *) FLASH R BASE)
546 | #define OB ({OB TypeDef *) OB_BASE)

547 | #define RCC ( (RCC_TypeDef *) RCC_BASE)

548 | #define CRC ( (CRC_TypeDef *) CRC_BASE)

545 | #define GPIODA ( (GPIO TypeDef *) GPICA BASE)
550 | #define GPIOB ( (GPIO TypeDef *) GPIOB BASE)
551 | #define GPIOC ( (GPIO TypeDef *) GPIOC BASE)
552 | #define GPIOD ( (GPIO TypeDef *) GPIOD BASE)
553 | #define GPIOF ( (GPIO TypeDef *) GPIOF BASE)

To Set 1/O PIN PA.5 as OUTPUT-
Instead of: (*GPIOA).MODER |=(GPIO_MODER_MODERS5_0);
We use: GPIOA->MODER |= (GPIO_MODER_MODERS5 _0);
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GPIO Fundamentalsﬂ

8.4.1 GPIO port mode register (GPIOx_MODER) (x =A..F)
Address offset:0x00

Reset values:
« 0x2800 0000 for port A
e 0x0000 0000 for other ports

31 30 28 28 27 26 25 24 23 22 21 20 19 18 17 16

MODER15[1:0] | MODER14[1:0] | MODER13[1:0] | MODER12[1:0] | MODER11[1:0] | MODER10[1:0] | MODER9[1:0] | MODERS[1:0]

v na i v W Y W M W W Y Y Y Y Y Y

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

MODER7[1:0] | MODERS[1:0] | MODER5[1:0] | MODER4[1:0] | MODER3[1:0] | MODERZ2[1:0] | MODER1[1:0] | MODERO[1:0]

v na i v W Y W M W W Y Y Y Y Y Y

Bits 2y+1:2y MODERYy[1:0]: Port x configuration bits (y = 0..15)
These bits are written by software to configure the 1/O mode.
00: Input mode (reset state)
01: General purpose output mode
10: Alternate function mode
11: Analog mode
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GPI0 Fundamentals

8.4.2 GPIO port output type register (GPIOx_OTYPER) (x = A..F)

Address offset: 0x04
Reset value: 0x0000 0000

31 30 28 28 27 26 25 24 23 22 21 20 19 16 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OT15 | OT14 | OT13 | OT12 | OT11 | OT10 oT9 oTa oT7 oT6 oTs oT4 oT3 oT2 oT1 oTo
w nw rw w w rw nw w w w rw nw nw nw nw w

Bits 31:16 Reserved, must be kept at reset value.

Bits 15:0 OTy: Port x configuration bits (y = 0..15)
These bits are written by software to configure the 1/O output type.

0: Output push-pull (reset state)
1: Output open-drain
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GPI0 Fundamentals

844 GPIO port pull-up/pull-down register (GPIOx_PUPDR) /4
(x = A..F)

Address offset: 0x0C

Reset values:
« 0x2400 0000 for port A
e 0Ox0000 0000 for other ports

31 30 29 26 27 26 25 24 23 22 21 20 19 18 17 16
PUPDR15[1:0] | PUPDR14[1:0] | PUPDR13[1:0] | PUPDR12[1:0] | PUPDR11[1:0] | PUPDR10[1:0] | PUPDR9[1:0] | PUPDRS[1:0]
W & W W W W w i W W w w w w & W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PUPDR7[1:0] | PUPDR6[1:0] | PUPDR5[1:0] | PUPDR4[1:0] | PUPDR3[1:0] | PUPDR2[1:0] | PUPDRI[1:0] | PUPDRO[1:0]

W W W v MW nw my i W W nw nw nw nw W W

Bits 2y+1:2y PUPDRy[1:0]: Port x configuration bits (y = 0..15)
These bits are written by software to configure the /O pull-up or pull-down

00: No pull-up, pull-down
01: Pull-up

10: Pull-down

11: Reserved
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GPIO Fundamentals

8.4.3 GPIO port output speed register (GPIOx_OSPEEDR)
(x =A..F)

Address offset: 0x08

Reset value:
« (0xO0CO0O0 0000 for port A
« 0x0000 0000 for other ports

3 30 25 28 27 26 25 24 23 2 2 20 19 18 17 16

OSPEEDR15 | OSPEEDR14 | OSPEEDR13 | OSPEEDR12 | OSPEEDRI11 | OSPEEDRIO | OSPEEDRY | OSPEEDRS
[1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0]
W ' W mw nw W W W W mw W mw W nw nw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSPEEDR7 OSPEEDRG OSPEEDR5 OSPEEDR4 OSPEEDR3 OSPEEDR2 OSPEEDR1 | OSPEEDRO
[1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0]

Bits 2y+1:2y OSPEEDRy[1:0]: Port x configuration bits (y = 0..15)
These bits are written by software to configure the 1/O output speed.
x0: Low speed
01: Medium speed
11: High speed
Note: Refer to the device datasheet for the frequency specifications and the power supply

and load conditions for each speed.
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GPI0 Fundamentals

8.4.7 GPIO port bit set/reset register (GPIOx_BSRR) (x = A..F)

Address offset: 0x18
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BR15 | BR14 | BR13 | BR12 | BR11 BR10 BR9 BRES BRT BR& BR5 BR4 BRE3 BR2 BR1 BRO

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
BS15 | BS14 | BS13 | B5S12 | BSN BS10 BS9 BS8 BST BS6 BSh BS4 BS3 BS2 Bs1 BSO

W W W W W W W W W W W W W W W W

8.4.11 GPIO port bit reset register (GPIOx_BRR) (x =A..F)

Address offset: 0x28
Reset value: 0x0000 0000

31 30 23 28 27 26 25 24 23 22 21 20 19 18 17 16

BR15 | BR14 | BR13 | BR12 | BRN BR10 BR9 BRE BR7 BR6G BRS BR4 BR3 BR2 BR1 BRO
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303 _l'lrflr ------------------------------------------------------------------

308 S/* GPIO INIT

310 _,-"'J-"' ..................................................................

311 woid initGPIO (void)

312 04

313 //enable PORTL -PORTE - PORTC GPIO Clocks

314 RCC->AHBEWNR |= (RCC_AHBENR GPICREN | RCC_AHBENR GPICBEN | RCC_AHBENR GPIOCEN)

315 f/setup PL.5 - Green LED

3le GPIOL->MODER &= ~ (GFIO_ MODER MODERS) !

317 GPFIOA->MODEE |= (GPIC _MODER MODERS O} ;

318 GPICR->0TYPER &= -~ (GPIC_OTYPER COT_3):

318 GPIOL->0SPEEDR &= ~(GPIO _OSPEEDER OSPEEDRS) :

320 GPFICA->0SPEEDRE |= (GFIC OSPEEDER OSPEEDRS 0);

321 GPIOL->PUPDR &= ~ (GFIC_PFUPDE PUPDRE) :

322 /i{setup PFE.4-7 - LCD Data

323 GPICB->MCODER &= ~ (GPFIC_MCODER MCODER4 | GPIC _MCDER MCDERS | GPIC MODER MCODERE | GPIO _MCDER MCDERT) ;

324 GPIOB->MODER |= (GPIO _MODER MODER4 O | GPIC MODER MODERS O | GPIO MODER MODERE O | GPIO MODER MODERT 0);
325 GPIOB->OTYPER &= ~(GPIC OTYPER OT 4 | GPIC OTYPER OT 5 | GPIC OTYPER OT € |GPIC OTYPER OT 7):

326 GPICB->0SPEEDRE &= ~(GPIC_CSPEEDR OSPEEDR4 | GPIC _OSPEEDE CSPEEDR: | GPIC_CSPEEDR OSPEEDEE | GPIC OSPEEDR CGSPEEDRT) ;
327 GPIOB->0SPEEDR |= (GPIO_OSPEEDR OSPEEDR4 O | GPIO OSPEEDR OSPEEDRS O | GPIO OSPEEDR OSPEEDREé O | GPIO OSPEEDR _OSPEEDRT O):
328 GFICE->PUPDE &= ~ (GFIO PUPDE PUPDE4 | GFIC PUPDR PUFDRES | GPIO PUPDE PUPDRE | GPIO FUFDR PUFPDRT) ;

329 fisetup PC.5 - PC.& - PC.E& - LCD Comtrol

330 GPIOC->MODER &= ~ (GPIO_MODER MODERS | GPIC_MODER MODER6 | GPFIO MODER MODERE):

331 GPICC->MODER |= (GPIC _MODER MCDERS O | GPIC MODER MOCDERE O | GPIC _MCDER MCODERE 0O);

332 GPIOC->OTYPER &= ~(GPIO OTYPER OT 5 | GPIO OTYPER OT & | GPIO OTYPER OT 8);

333 GPIOC->05PEEDR &= ~(GPIO _OSPEEDR OSPEEDRS | GPIO OSPEEDR OSPEEDRE | GPIO _OSPEEDR OSPEEDRE) ;

334 GPICC->0SPEEDRE |= (GPIC_CSPEEDR _CSPEEDRS O | GPIC CSPEEDR OSPEEDRE O | GPIC _OSPEEDR _CGSPEEDRS_O)

335 GPIOC->PUPDR &= ~ (GPFIO_PFUPDR PUPDRS | GPIC_PUPDRE PUPDRE&é | GPFIO PUPDR PUFPDRE) :

336 -1}
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A CFALZ8B4R/-Y Driver

13 | /™ FUNCTICH PROTOTYPES

14 R R A A AR R R R R R R

15 | void delay us_us(uint3Z t dlyTicks):

1&é | void lcd send cmd nibkle (uintg t kite):;

17 | void lcd send cmd byte (uintg t bite);

§ | void lcd send data nibkle (uintg t bkite):;

1% | void lcd send data byte(uinti t kite):

20 | void lcd writel(uintd t *dstr);

21 | void lcd writel (uinti_t *dstr);

22 | void lcd writed(uinti t *dstr);

23 | void lcd writed(uinti t *dstr);

24 | void lcd initc(void):

25 | void chkBusy(void); lcd h

26 L

27 #define lcdDataMask O0x00FQ :

- Function Prototures
29 PCS - 3 t
30 2 Ehi GFIC BSREE BS 5 RS-RN-E DEfInl lons
31 = Elo GFIC EBRE BR 5 2
i o Bit Set/Reset Macros
33 = RShi GFIC BSER BS B
3 = RS5lo GFIO BRE BR 5
35 PCE
36 = EWhi GFIC BSER BS ©
3T = EWloc GFIO EBRE BR 6

i3
39
40 = setBW GPICC->BSER = RWhi
41 =z clrBW GPICOC->BRE = EWlo
42 = setR5 GPICOC->BSER = RShi
43 2 clrRS GPIOC->BRR = RSlo
44 2 setE GPIOC->BSRER = Ehi
45 2 clrE GPIOCC->BRR = Elo
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A CFALZBB4R/-Y

33
34 S/% SystemCoreClockConfigure:

35 f/% Configure SystemCoreClock using HSI
36 f/% HS5E is not populated on Nucleo board

3'? Jll"-lll" ..................................................................

3B vwoid SystemCoreClockConfigure (void)

39 H¢

40 RCC->CR |= ((uint32_t)RCC_CR_HSICN): // Enable HSI

41 while ((RCC->CR & RCC_CR_HSIRDY) == 0); // Wait for HSI Ready

q2

43 RECC->CFGR = RCC_CFGE_SW_HSI: Sf HSI i= system clock

44 while ((RCC->CFGR & RCC_CFGR_S5SW5) !'= RCC_CFGR_SWS HST); SF Wait for HS5I used as system clock
45

46 FLASH->ACR = FLASH ACR PRFTEBE: S f Enable Prefetch Bufferxr

47 FLASH->ACR |= FLASH ACR LATENCY: fSf Flash 1 wait state

48

49 RCC->CFGER |= RCC_CFGR_HPRE DIV1: S HCLE = S5YSCLE

50 RCC->CFGER |= RCC_CFGR_PPRE DIV1: S PCLE = HCLE

51

52 RCC->CR &= ~RCC_CER_PLLON; S Di=zakble FLL

53

54 ffPLL configuratiom: = HSI/fZ2 * 12 = 48 MH=z

5% RCC->CFGR &= ~(RCC_CFGR_PLLSRC | RCC_CFGE_PLLXTPEE | RCC _CFGR_PLLMIOL) ;

56 FFfHSI used as PLL clock source @ SystemCoreClock = H3I/Z # PLLMUL

57 RCC->CFGR |= (RCC_CFGE_PLLSRC HSI DIVZ | RCC_CFGE_PLLMULI1Z) ;

58

59

&0 RCC->CER |= RCC_CR_PLLCH: Sf Enable FPLL

61 while ( (RCC->CR & RCC_CR_PLLRDY) == 0) _ NOP(): // Wait till PLL is ready

62

63 RCC->CFGR &= ~RCC_CFGRE_SW: S Belect PLL as system clock source
64 RCC->CFGR |= RCC_CFGE_SW_PLL:

&5 while ((RCC->CFGR & RCC_CFGE_S5WS) !'= RCC_CFGRE_SWS PLL): S Wait till PLL is system clock sSrc
66 -}
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A CFALZB84RA-Y Driver

342
343
Jdd
345
346
347
348
345

DesignNews

B S e T e T
18 f/* SBysTick Handler
20 o

21 wolid SysTick Handler (vodid)

22 {
23 T usTicks++;

24

Z5 S RA R AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR
26 j/%* Delay Microseconds

ZT S RA R AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR
28 [H|void delay us (uint3Z t dlyTicks) {

259 uint3Z t curTicks;

30

31 curTicks = usTicks;

32 whnile ((usTicks - curTicks) < dlyTicks) { _ HOP(};

33 ¥

int main (wvoid)

{
SystemCoreClockConfigure () ; /¢ configure HS5I as System Clock
SystemCoreClockUpdate () ;
SysTick Config(SystemCoreClock Jo1looooooy; ff SysTick 1 uS interrupts
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vold led send_cmd_nibble (uint3_t bite)

=R

clrE;

clrRS;

GPICE->0DR &= -~ (lcdDataMask):
GPICE->CDR |= (bite & OxFO):;
setE;

delay us(l):

clrE;

END CMD BYTE

5

void lcd send cmd byte(uinti t bite)
{

chkBusy ()

lcd send cmd nibble (bite):

lcd send cmd nibble (bite << 4);

void lcd send data nibble (uint8 t bite)
{

clrE;

setRS;

GPICE->CDR &= ~(lcdDataMask):
GPICB->CDR |= (bite & 0xFO):;
setE:;

delay us(l);

clrE;

volid lcd send data byte (uint8_t bite)
{

chkBusy ()
lcd send data nibble (bite);
lcd_send data_nibble (bite << 4);

Practical CMSIS

- GPI0 Fundamentals
A CFAL2884A-Y Driver
g‘ Day 2’s Done

SEND CMD NIBELE
SEND CMD BYTE
SEND DATA MIBBLE
SEND DATA BYTE
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A CFALZB84RA-Y Driver

65 _."f_."f ..................................................................
69 /= LCD MESSRGES
70 _."f_."f ..................................................................
T SS UHEHMEXK | XXEEHKE | XEXX XXX | XXEXXEX | KXHXHEHX | xxx"
72 uinti t msgCec[] = "CEC ABM GPIC Primer ";
73 uinti t msgDE[] = "Hosted By Digi-Eey ™;
74 wuinti t msglcd[] = "CEALZQO4A-Y Driver ™;
75 uinti t msgluc[] = "ETH3ZFO30RE Version ";
76 wuinti € msghgnl[] = "Practical CHSIS "
77T uinti © msghgni[] = "GPIC Fundamentals "
78 wuinti t msghgn3[] = "a CFALZOQ4A-Y Driver™;
79 uinti t msghgnd[] = " Day 2's Done "
80 winti t msgdoth[] = "locd.h "
81 wuwinti t msgontl[] = "Function Prototypes ":;
82 wuinti t msgontl[] = "ES-EW-E Definitions ";
83 uinti t msgonti[] = "Bit Set/Reset Macros":
348 JI."JI." ..................................................................
349 /f/* MLIN - Display Messages
350 JI."JI." ..................................................................
351 int main (void)
352 H{
F53 SystemCoreClockConfigure () s Sf configure HSI as System Clock
Fo4 SystemCoreClockUpdate () 7
355 SysTick Config(SystemCoreClock / 1000000); // SysTick 1 uS interrupts
356
397 initGPIC()
358 initLCD() ;
35
3e0 lcd writel (msglec);
3el locd writel (msgDE) ;
3e2 locd writed (msgLcd);
363 lcd writedj{msgluch ;
364 while (1)
365 }
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Daw 2°s Done
bWe used CMSIS and

ARM GPIO to code
a CFALZB84R/-Y Driver




