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Programing of embedded systems
6. Neopixels driver

I. Wykorzystanie interfejsu SPI
1. Stwdérz nowy projekt dla ptyty LPCXpresso804, tak
zajeciach i nazwij go Lab06.

2. Dodaj sterownik interfejsu SPI:

SDK Wizard

(1, The source from the SDK will be copied into the workspace. If you want to use linked files, please unzip the 'SDK_2.x_LPCXpresso804' SDK.

. Configure the project

Project name:  ZPSW_Lab05

Use default location

Location:

Device Packages

Board
© Default board files

© Project name suffix:

Project Type

© LPCB04M101UDH24 P O CProject C++ Project
m ard files
LPC804M101JDH20 P C Static Library ' C++ Static Library
LPC804M111JDH24
Components B
Add or remove SDK software components.
Operating Systems [Drivers . CMSIS Drivers | Utilities | Mi Board C Layer | Software C
Drivers M % B
Name Description Version Info
g 1AP Driver 206
I I0CON Driver 201
LPC_ACOMP Driver 210
CRC Driver 211
MRT Driver 204
PINT Driver 219
PLU Driver 221
Power Driver 200
Reset Driver 212
Rom_api Driver 201
v Rspi
4 s SWM Driver
Ak swm_connections Swm_connections Driver
I syscon SYSCON Driver
g syscon_connections Syscon_connections Driver
Invusart USART Driver

< Back

jak na poprzednich

O =

Project Options
SDK Debug Console
CMSIS-Core

Semihost @ UART

Copy sources
Import other files

Components selection summary B
Name Description  Versio Info
> £ Drivers
> £ Operating Systems
> Utilities
Next> cance

3. Przejdz do Config Tool ->Pins a nastepnie w Functional group stwdrz nowy
preset BOARD_InitNeopixelsPin:
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[ ] [ ] Functional group properties
N: 5 i
Functional groups ° Q A lame: \| BOARD_InitNeopixelsPin|
- Called by default initialization function
™ BOARD_InitPins ) )
Fl BOARD_InitLEDsPins Set custom #define prefix
B BOARD_InitDEBUG_UARTPins Prefix:
P BOARD_InitSWD_DEBUGPins Clock gate enable
= BOARD_Initi2CPins ol pine inftializat
[ BOARD_InitBUTTONsPins (DL 71
H BOARD_InitNeopixelsPin De-initialization function
Description:  Configures pin routing and optionally pin electrical features.

Cancel
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4. Podtacz linie MOSI interfejsu SPI0 do

mikrokontrolera:

1
1
]
)
1
1

ZPSW_Lab05. v @ A B updste Code + Functional Group
5 Pins 53 () Peripheral Signals
BE80 ww elele ¥ Q
Pin Pinname Label identier Arduino UNO R3 Cor SPI
O CNB[1}/CN3[9)/PI00 CN3(9] (D9) SPIO:SCK(.
2 JACMP_14/AT CNB[2)/CNS[2)/ua[1 CN5(2] (A1) ‘SPIO:SCKI.
JADC_3 CCN6[3]/CNS[3]/PIOC CN5(3] (A2) ‘SPIO:SCK(.
PIOO_13/ADC_10  SV/CN8[4)/CN6[4)/D LED_RED;S1 CNBl4] (D4) SPIO:SCK(.
PI00_12 S2/CNB[B]/CNG5/C LED_GREEN;S2 CN8(6] (D2) SPIO:SCK(.
RESETN/PIOO_S  CNG[6I/CN1[10]/S3/ DEBUG_SWO_RESE"CNA[3] (RST) _ SPIOSSCKL
PI00_4/ADC_11 CNB[7)/CN8(7)/CNS DEBUG_UART_TX  CNB[7) (D1); CNS[5) SPIO:SCK(.
LK/PI CN6[8]/CN1(4)/UT[1 DEBUG_SWD_SWDC SPI0:SCK(.
SWDIOJPIOO. CN6[8]/CN1(2)/U1[1 DEBUG_SWD_SWDI SPI0:SCK.
PIOO_11/ADC_6/WKT CN6[10)/CN8[3]/D4/ LED_BLUE CNB(3] (D5) SPIO:SCK(.
CNsi1) 10)
CNBIS| (03)  SPIOSCKL
CN3[10](08)  SPIOISCK(
CN3[8] (010)  SPIOISCKL

CN[5] (D13); CNS[(SPIO:SCK].
CN3[6] (D12)  SPIOISCKL
N3] (O11) SPIO'SCK.

TIPS RIIVDL
vss oo
PI00_7/A0C_TACM CNYIS/CNAL2P2¢ 12050 T
vegs? CrvLalPINGU vE
PIOO_O/ACMP_I1  CN7(3)/CN8(8]/JP2/ DEBUG_UART_RX  CN8[8] (DO) ‘SPIO:SCK[.
PI00_14/ACMP_I3/AL CN7(2)/CN3[1)/JP4/i 12C_SCL CN3[1] (D15) ‘SPIO:SCK(.
PI DACOUT  CN7[1)/CN8[2)/PIo0 CN8[2) (D6) SPIO:SCK(.
5 Routing Detals
Pins | |signals Q
RoutingDetls for BOARD it BEE
" Poighers  Sowl  Arow Roed i Label demferDiecton
" w0 wos 110D CNBLHIARYC
zpsi_Lav0s

5. W zaktadce Clocks kliknij

BOARD. nitNoopi

opl0
GPI0£10018
PI0:£10016
GPI0:PI00,17
GPI0PI0013
GPI0:PI0012
6PI0PI00S

GpI0PI008

Gpi0:pI007

GPI0:I000
GPI0:PI00,14
GPI0:£100,19

‘GPIO inital sta Mode.
Not Speciied n/a

czestotliwosé na 24 MHz:

M8

wyprowadzenia P/IO_010

Pin &) Qi® P Q
= O | Package 52 ) Expansion Header RQQQC E = 0 4 oveniew 2 [2) Codepreview [T Registers
> Configuration - General Info
usaT - Configuration - HW Info
usaRTc Processor:  LPCB04
UsaRTC Part number: LPCB0AMIONDHZ4
UsaRTC
R 5 1. Core: Cortex-MOP
uskaTc g 2378 Board: LpCHpressosos
usaRTC 23 28 3 33 2 8 8
SARTC g8 8§ 8 8 8 8 8 8 8 &8 8 Project
- g 2
e 2 g 2 2 g 8 2 2 ¢
ushRTC -
uskRe Confgures p routng,incucing functional elecricalpin
usaRTC proparties, votagelpowerrls, ana run-tme pinconfigurstion
UsaRTC
UshRTC
UskRTC Acp T CTMmo DA GO -
USARTC 12co 12c1 WISHT  PINT P @ a
UshRTe suppLy SISCON | USARTO  USARTL WKT
' Generated code
- ¥ Update code anabled
= p
perip 10 ® © @ signal sPiO:MOSI B boardpinmuxc
U A 5910 signais for routin e boardfpin_muxh
ol js s z 24 - 191 Swoopiou_2
WSO - 21 ins 8] SWCLK/PIOO_3
{ [@hosi - 11 P00 10/A0C.7 21 pins o swee v Functional groups
[scK - 21pins [~ (6] REsETNIPIO0_5 M BoARD_Inipins
| |sseLo-21pins § & F | eoroosmoc iacuper ' sosso.miceosni
[ssewt - 21pins 8 & Z | |mpoosmocs HEsEr D
[ |(16] P00 ¥ BOARD_ItDEBUG_UARTPins )
]
Route All_| | _Unroute Al
0] PRO0I [ BOARD.IntSWD_DEBUGPins
e |51 Pio0_t2 B B0ARD._initi2Crins
|41 PI00_13120C 10
. [ BOARD_IntBUTTONsPins
Done M BOARD_nitNeopinelsPin )
- Other tools
@=8
7O\ A\
£ Problems 53 B[V o
nvert Mystoesis Opendrain  DAC Mode Lovel * Resource Issuo
Pullp  Disabled  Enabled Disabled  na % Warning  USARTO Paripheral USARTO i not il
S Waming 120 Paripheral 1200 s not iitilized
& Warning  SPIO Paripheral SPI0 s not niaized

na

blok oscylatora

O NXP LPCBOS® (ZPSW.Labos)

FRO_OSC i zmienh jego

L] L] ‘workspace_LPC55s69 - ZPSW_Lab05/source/ZPSW_Lab05.c - MCUXpresso IDE
@@ @ zesw_iabos v/ @ A [B Updste Code + Functional Group BOARD_BootClockFRO18M MBI 8 Qi G e =g Q ® A®WM¢OR
5 Clocks Toble 2}« Clocks Diagram 53 -+ @ Q@@ E svsconroosc v = O [ overview [ code previ [[] Registers | I= Detais 33 |3 ClockCons = £
RunMode ACTIVE [¥) TQ@a&AD
Element Details: SYSCON fro_ose
Y ) [.c. L. value
.. B T
svsco I R0_05C 2wz
e FRO oscilator Power-up.
sysapcuoy
cuan System cock
bGPy A8 bus, Sy 425
] 12MHz &
b pose.ck o 7
ot
g
7z
PLUCLKIN plu_clkin =i ;L./(_h:mcncx
© oTosE
L
minck caor
e ! cock
fo_div ity
posc e
foseck
. cuourse.
e
manck cuxourow
w5\ e o
& e
tposc.ck Dssbied
ey
AoccuxseL
@ 2l ADCOLKDIV o
D ity
D e
A Problems 2 BlY=0o
. UARTOCLKSEL
fo G FRGOMUL FRGO.DIV nactive UARTOLKD clock Lovel * Resource Iasus
vzl nscve
UARTICRSEL
nctve UARTCLK clock
nsctve
O NXe LPCBOL" (ZPSW_Lab0S)
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6. Nastepnie doprowadz sygnat zegara 12 MHz do interfejsu SPIO przez wybér
main_clk w bloku SPIOCLKSEL:

eoce Workspace_LPC55s69 - ZPSW_Lab0S/source/ZPSW_Lab0S.c - MCUXpresso IDE
@@ & zpswiabos ¥ 4 A B Update Code + Functionsi Group  BOARD._ BootClockFRO18M B¢ B8 Qi g CP e Qg A®u OB
5 Clocks Table | Je Clocks Diagram 3 — @ @ @ [@ & svscon.sPioctKseL Code previ ([ Registers 1= Details 53 3 Clock Cons = 1
Run Mode acTve [v TO@aAao
‘SYSCON.SPIOCLKSEL
|.c.J L. value
SPI0 clack select “main clock
[ R Aoccuon
g
) vl
o UARTOCLKSEL
TN
man
1o bl FRGOMUL FRGO.DIV T2y | inactive UARTCLKO clock
actve
o UARTICLKSEL
fo__,
man ok
e [mcive UARTCLK1 clock
R nacte
o dv
o 20ocLKsEL
fo___,
main.ck
T Y] e 126C1K0 clock
o e
o_dv
. cicLKsEL
K
e
e 126CLK1 clock
o acne
23
SPICLKD clock £ Probloms BlY =0
T b priene] i
Loval - Rosource tssue
TS0k 750Kz
- R0 dock v 0750k
TS0
H
i
Ipose ek >
|—.|5.>
2psW_Lab0s O NXP LPCOS" (ZPSW Lab0s)
B @ G ZPSW_Lab0S. v # [B) Update Code +  Functional Group  BOARD_InitPeripherals mE BN e Q™5 ” Q ® A®mM¢ O
& Components 52 | Peripherals = 5| 4 overview 52 [ code Preview =g
[+] t > Configuration - General Info
 Configuration - HW Info
Processort LPCe0
Part number: LPCBOAMIOTIDH24
cores Cortexo?
Board: LPCXpresso304
SDK Varsion: ksdk2_0
> Project
v Pperipherals
Contqureathe bitel @ @ @ Select configuration component
Select which components should bo offered  Prasent in the tool-chain project [
 Gonerated code Configuration component Component description category
cPi0 General Purpose (/0 (GPIO) Paripheral drivars (Device ¢
 Update code anablec
Update coda enabled = e
boardjperipherals.c USART (USART) (Device ¢
board/peripharals.h
 Functional groups
[ BOARD IntPeripherals
' Other tools
Open SDK compnents manager Cancel o)
& Problems 52 B|Y/= o
Lovel ~ Resource Issue origin Target Type
G Warning  USARTO Peripheral USARTO i not intialized Pins:BOARD_IntDEBLIG_UARTPins  Peripherals: BOARD.nitPeripherals  Validation
S Waming  12€0 Peripheral 12C0 is not initialized  Pin:BOARD_Initi2CPins Paripherals: BOARD_InitPeripharals  Valdation
G Waming  SPI0 Peripheral SPI0 is ot initaized  Pins:BOARD. nitieopixelsPin Paripherals: BOARD_InitPeripharals  Valdation

ZPSW_Lab05

ENGINE ERASMUS+ 2020-1-PL01-KA226-HE-095653

) NXP LPCBOA" (ZPSW_Labos)

Page |5



Programing of embedded systems
6. Neopixels driver

8. Skonfiguruj parametry transmisji SPI w trybie Polling dla interfejsu SPIO:

eoce workspace_LPCS5560 - ZPSW_LabOS/source/ZPSW_LabOS.c - MCUXpresso IDE
M@ @ @ zpsw.ianos v @ A B Usdate Code v Functional Group ‘MBI¢ ENiB Qi Al G g Q s A®mm¢ OB
e Components 53 < Peripherals =0 [frsox

= O & overview 52 [2) Code review =5
Serial Peripheral Interface (SPI)

T @ > Configuration- Generalinfo

o
ama 5710 costomname | Configuation-HW nfo
Procossor: 15808

Mode  Polling v| Peripheral SPI0 - Part number:

+ 50 5 Lpcaoamiowonza

v General configuration 1Q) Preset  Custom. a Core: Cortex-MoP
o Board (PCXpress0808

SPI mode Master mode -

SOK Version:  ksak2.0
Clock source SPIO clock - BOARD. 12 MHz, BOARD.

BOARD. nactive .
= > Project
~ Master configuration O G
Baud rate [bps] 4000000 Contiures the tialzation of the SOK pergheralarvers
Clock polarity CPOL=0: SCK nactivein low v
Clock phase CPHAZ0: Capture on eading edgeldata on folowing odgo v
MSB or LS Start with MsB u @ a
Data width bis] v
[E .
Slave select Slave 0 -
Update code enabled
Inverted active polrity
[B boardiperipheralsc
i B boardiperipherals.n
pgossyconfioston) v Functional groups
Pro del
v ° M BOARD_InitPeripherals )
Post delay o
Famedely 0 v Othertools
Transfordolay 0

1 Problems 2 B[Y|= o

Level ~ Resource Issue

G Waming  SPI0.spi_miso Signal SP master data in, slave &
Warning  SPI0.spi_sck Signal SP! serial clock pin of the §
Cu Waring  SPI0.5pi_s50 Signal SSELO (slave select) of the
C Waming  USARTO Peripheral USARTO s not initalze
s Waming 120 Peripheral 12C0 is not iitalized

WARNINGS: ZPSW_LabOS: Signal SPI master data in,

routed data n...nal SSELO (slave select) of the peripheral SPI0 is not routed. Signal SSELO (slave select) of the peripharal SPIO is not routed.

O 1XP LPCBOS® (ZPSW.Labos)

9. Przejdz do gtéwnego pliku projektu i zmodyfikuj kod jak ponizej:
#include <stdio.h>

#include "board.h"

#include "peripherals.h"

#include "pin_mux.h"

#include "clock_config.h"

#include "LPC804.h"

#include "fsl_debug_console.h"

#define LEDS 37

#define GET_BIT(k, n) (k & (1 << (n)))
#define SET_BIT(k, n) (k |= (1 << (n)))
#define CLR_BIT(k, n) (k & ~(1 << (n)))

#define CODE_@ 0b10000
#define CODE_1 0b11100

uint32_t colors[LEDS]={0};

void Neopixels_Send(SPI_Type *base, uint32_t n, uint32_t xvalue) {
uintl16_t LED_data=0;

for(int j=0;j<n;j++) {
for(int i=23;i>=0;i—-) {
LED_data = GET_BIT(valuelj]l, i) ? CODE_1 : CODE_O;

while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base->TXDAT = LED_data ;
+
+
// Reset >= 50 us
LED_data=0;
for(int j=0;3j<50;j++) {
while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base->TXDAT = LED_data ;

}

/*

* @brief Application entry point.
*/

int main(void) {

/* Init board hardware. */
BOARD_InitBootPins();
BOARD_InitBootClocks();
BOARD_InitBootPeripherals();
#ifndef BOARD_INIT_DEBUG_CONSOLE_PERIPHERAL
/* Init FSL debug console. x/
BOARD_InitDebugConsole();

#endif

ENGINE ERASMUS+ 2020-1-PL01-KA226-HE-095653 Page | 6
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SPI_WriteConfigFlags(SPIQ_PERIPHERAL, KkSPI_ReceivelIgnore);
while(1) {
colors[18] = 0x00000F;
Neopixels_Send(SPI@_PERIPHERAL, LEDS, colors);

return 0 ;

10. Podtgcz modut LED do ptytki prototypowej wedtug ponizszego schematu:

11.Zbuduj projekt w konfiguracji Release, zaprogramuj uktad i sprawdz
dziatanie programu.

UWAGA! Nie wolno wiacza¢ wszystkich diod z petna jasnoscia bez
dodatkowego zasilania modutu - grozi uszkodzeniem stabilizatora. Ptyta
prototypowa jest w stanie zasili¢ caty modut LED z ok. 1/16 jasnosci -
maksymalna wartos$¢ dla koloru biatego: HEX 0xOFOFOF.

DEC R:15, G:15, B:15
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Il. Funkcja setRGB
1. Napisz funkcje ustawiajaca kolor w formacie RGB 888

2. Dodaj timer systemowy i sprawdz regulacje jasnosci poszczegdlnych

sktadowych RGB:

#include <stdio.h>

#include "board.h"

#include "peripherals.h"
#include "pin_mux.h"

#include "clock_config.h"
#include "LPC804.h"

#include "fsl_debug_console.h"

#define LEDS 37

#define GET_BIT(k, n) (k & (1 << (n)))
#define SET_BIT(k, n) (k |= (1 << (n)))
#define CLR_BIT(k, n) (k & ~(1 << (n)))
#define CODE_0 0b10000
#define CODE_1 0b11100

uint32_t colors[LEDS]={0};
uint8_t k=0;

void Neopixels_Send(SPI_Type xbase, uint32_t n, uint32_t xvalue) {
uintl6_t LED_data=0;

for(int j=0;j<n;j++) {
for(int i=23;i>=0;i—) {
LED_data = GET_BIT(valueljl, i) ? CODE_1 : CODE_O;

while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base->TXDAT = LED_data ;
+
}
// Reset >= 50 us
LED_data=0;
for(int j=0;j<50;j++) {
while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base->TXDAT = LED_data ;

}
inline uint32_t setRGB(uint8_t r, uint8_t g, uint8_t b) {

return ((g<<16) | (r<<8) | b);

void SysTick_Handler(void) {

colors[18] = setRGB(k++, 0, 0);

//colors[18] = setRGB(0, k++, 0)

//colors[18] = setRGB(0, 0, k++) ;

Neopixels_Send(SPIQ_PERIPHERAL, LEDS, colors);
+

/*

* @brief Application entry point.
*/

int main(void) {

/* Init board hardware. */
BOARD_InitBootPins();
BOARD_InitBootClocks();
BOARD_InitBootPeripherals();
#ifndef BOARD_INIT_DEBUG_CONSOLE_PERIPHERAL
/% Init FSL debug console. x/
BOARD_InitDebugConsole();

#endif
SPI_WriteConfigFlags(SPI@_PERIPHERAL, kSPI_ReceivelIgnore);
SysTick_Config(SystemCoreClock / 100); // 100 Hz
while(1) {
}
return 0 ;
+

3. Zbuduj projekt, zaprogramuj uktad i sprawdz dziatanie programu.

ENGINE ERASMUS+ 2020-1-PL01-KA226-HE-095653
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Il. Funkcja setBrightness
1. Napisz funkcje ustawiajgca jasnos¢ zadanego koloru:

#include <stdio.h>

#include "board.h"

#include "peripherals.h"
#include "pin_mux.h"

#include "clock_config.h"
#include "LPC804.h"

#include "fsl_debug_console.h"

#define LEDS 37

#define GET_BIT(k, n) (k & (1 << (n)))
#define SET_BIT(k, n) (k |= (1 << (n)))
#define CLR_BIT(k, n) (k & ~(1 << (n)))
#define CODE_0 0b10000
#define CODE_1 0b11100

uint32_t colors[LEDS]={0};
uint8_t k=0;

void Neopixels_Send(SPI_Type *base, uint32_t n, uint32_t xvalue) {
uintl6_t LED_data=0;

for(int j=0;j<n;j++) {
for(int i=23;i>=0;i—) {
LED_data = GET_BIT(valueljl, i) ? CODE_1 : CODE_O;
while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base->TXDAT = LED_data ;
+
+
// Reset >= 50 us
LED_data=0;
for(int j=0;j<50;j++) {
while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base->TXDAT = LED_data ;

+
inline uint32_t setRGB(uint8_t r, uint8_t g, uint8_t b) {

return ((g<<16) | (r<<8) | b);

+

uint32_t setBrightness(uint32_t color, uint8_t level) {
uint8_t b = level x (color & 0x0000FF) / 255;
uint8_t r = level *x ((color & 0x00FF00) >> 8) / 255;
uint8_t g = level *x ((color & @0xFF0Q0Q) >> 16) / 255;

return ((g<<16) | (r<<8) | b);
+

void SysTick_Handler(void) {

colors[18]
colors[18]

= setRGB(255, 0, 128);

= setBrightness(colors[18], k++);
Neopixels_Send(SPIQ_PERIPHERAL, LEDS, colors);

+

/*

* @brief Application entry point.
*/

int main(void) {

/* Init board hardware. */
BOARD_InitBootPins();
BOARD_InitBootClocks();
BOARD_InitBootPeripherals();
#ifndef BOARD_INIT_DEBUG_CONSOLE_PERIPHERAL
/* Init FSL debug console. x/
BOARD_InitDebugConsole();

#endif
SPI_WriteConfigFlags(SPIQ_PERIPHERAL, KkSPI_ReceivelIgnore);
SysTick_Config(SystemCoreClock / 100); // 100 Hz
while(1) {
}
return 0 ;
+

2. Zbuduj projekt, zaprogramuj uktad i sprawdz dziatanie programu dla réznych
kolorow RGB.
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lll. Prosta animacja
1. Napisz funkcje ,przesuwajgca” $wiecacy punkt po matrycy:

#include <stdio.h>

#include "board.h"

#include "peripherals.h"
#include "pin_mux.h"

#include "clock_config.h"
#include "LPC804.h"

#include "fsl_debug_console.h"

#define LEDS 37

#define GET_BIT(k, n) (k & (1 << (n)))
#define SET_BIT(k, n) (k |= (1 << (n)))
#define CLR_BIT(k, n) (k & ~(1 << (n)))
#define CODE_0 0b10000
#define CODE_1 0b11100

uint32_t colors[LEDS]={0};
uint8_t k=0;
uint32_t rgbColor=0;

void Neopixels_Send(SPI_Type *base, uint32_t n, uint32_t xvalue) {
uintl6_t LED_data=0;

for(int j=0;j<n;j++) {
for(int i=23;i>=0;i—) {
LED_data = GET_BIT(valuel[jl, i) ? CODE_1 : CODE_O;

while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base->TXDAT = LED_data ;
+
+
// Reset >= 50 us
LED_data=0;
for(int j=0;j<50;j++) {
while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base—>TXDAT = LED_data ;

+
inline uint32_t setRGB(uint8_t r, uint8_t g, uint8_t b) {

return ((g<<16) | (r<<8) | b);
+

void Animate(uint32_t color)
{

for(int j=0;j<LEDS;j++)
colors[j]1=0x000000;

colors[kl=color;

k++;
if(k>=LEDS)
k=0;
+

void SysTick_Handler(void) {

rgbColor = setRGB(@, @, 15); // MAX RGB: (15, 15, 15)
Animate(rgbColor);

Neopixels_Send(SPIQ@_PERIPHERAL, LEDS, colors);
}

/*

* @brief  Application entry point.
*/

int main(void) {

/* Init board hardware. */
BOARD_InitBootPins();
BOARD_InitBootClocks();
BOARD_InitBootPeripherals();
#ifndef BOARD_INIT_DEBUG_CONSOLE_PERIPHERAL
/* Init FSL debug console. x/
BOARD_InitDebugConsole();

#endif
SPI_WriteConfigFlags(SPIO_PERIPHERAL, KkSPI_ReceivelIgnore);
SysTick_Config(SystemCoreClock / 10); // 10 Hz
while(1) {
+
return 0 ;
+

2. Zbuduj projekt, zaprogramuj uktad i sprawdz dziatanie programu.
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IV. Animacja LUT (lookup table)

1. Napisz animacje wykorzystujaca tablice LUT. Nie przekraczaj wartosci 15 na

poszczegdlnych sktadowych RGB!

#include <stdio.h>

#include "board.h"

#include "peripherals.h"
#include "pin_mux.h"

#include "clock_config.h"
#include "LPC804.h"

#include "fsl_debug_console.h"

#define LEDS 37

#define GET_BIT(k, n) (k & (1 << (n)))
#define SET_BIT(k, n) (k |= (1 << (n)))
#define CLR_BIT(k, n) (k & ~(1 << (n)))
#define CODE_0 0b10000
#define CODE_1 0b11100

uint32_t colors[LEDS]={0};
uint8_t k=0;
uint32_t rgbColor=0;

const bool picl[4][LEDS] = {{

0,0,0,0,
0,0,0,0,0,
0,0,0,0,0,0,
0,0,0,1,0,0,0,
0,0,0,0,0,0,
0,0,0,0,0,
0,0,0,0,
A
0,0,0,0,
0,0,0,0,0,
0,0,1,1,0,0,
0,0,1,0,1,0,0,
0,0,1,1,0,0,
0,0,0,0,0,
0,0,0,0,
A
0,0,0,0,
0,1,1,1,0,
e,1,0,0,1,0,
0,1,0,0,0,1,0,
e,1,0,0,1,0,
0,1,1,1,0,
0,0,0,0,
A
1,1,1,1,
1,0,0,0,1,
1,0,0,0,0,1,
1,0,0,0,0,0,1,
1,0,0,0,0,1,
1,0,0,0,1,
1,1,1,1,
h

void Neopixels_Send(SPI_Type *base, uint32_t n, uint32_t xvalue) {
uintl16_t LED_data=0;

for(int j=0;j<n;j++) {
for(int i=23;i>=0;i—) {
LED_data = GET_BIT(valueljl, i) ? CODE_1 :

while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base—>TXDAT = LED_data ;

}
+
// Reset >= 50 us
LED_data=0;
for(int j=0;j<50;j++) {
while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base->TXDAT = LED_data ;
+
inline uint32_t setRGB(uint8_t r, uint8_t g, uint8_t b) {

return ((g<<16) | (r<<8) | b);
+

void setImage(const bool ximage, uint32_t color) {
for(int i=0; i<LEDS; i++) {
colors[i] = imagelil * color;
+

void SysTick_Handler(void) {

CODE_0;
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}

/%
* @brie
*/
int main

rgbColor = setRGB(@, @, 15); // MAX RGB: (15, 15, 15)

setImage(pic

1[k++ % 4], rgbColor);

Neopixels_Send(SPIO_PERIPHERAL, LEDS, colors);

f  Applicatio
(void) {

/* Init boar
BOARD_InitBo
BOARD_InitBo
BOARD_InitBo

n entry point.

d hardware. *x/
otPins();
otClocks();
otPeripherals();

#ifndef BOARD_INIT_DEBUG_CONSOLE_PERIPHERAL

#endif

}

/* Init FSL
BOARD_InitDe

SPI_WriteConfigFlags(SPI0_PERIPHERAL,

debug console. *x/
bugConsole();

kSPI_ReceivelIgnore);

SysTick_Config(SystemCoreClock / 5); // 5 Hz

while(1) {

return 0 ;

2. Zbuduj projekt, zaprogramuj uktad i sprawdz dziatanie programu.

3. Dodaj kolejna tablice z animacja:

#include
#include
#include
#include
#include
#include
#include

#define
#define
#define
#define

#define
#define

<stdio.h>
"board.h"
""peripherals.
"pin_mux.h"
"clock_config
"LPC804.h"
"fs1_debug_co

LEDS 37

GET_BIT(k, n)
SET_BIT(k, n)
CLR_BIT(k, n)

CODE_0
CODE_1

o

.h"

nsole.h"
(k & (1 << (n)))
(k |= (1 << (n)))
(k & ~(1 << (n)))

uint32_t colors[LEDS]={0};

uint8_t
uint32_t

Ao

A

Ao

h

k=0;
rgbColor=0;

0b10000
0b11100
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A
0,0,0,1,
0,0,0,1,1,
0,0,0,1,0,1,
0,0,0,1,1,1,1,
0,0,0,0,0,0,
0,0,0,0,0,
0,0,0,0,
Ao
0,0,0,0,
0,0,0,0,0,
0,0,0,0,0,0,
0,9,0,1,1,1,1,
0,9,0,1,0,1,
0,0,0,1,1,
0,0,0,1,
Ao
0,0,0,0,
0,0,0,0,0,
0,0,0,0,0,0,
0,9,0,1,0,09,0,
0,9,1,1,0,0,
0,1,0,1,0,
1,1,1,1,
A
0,0,0,0,
0,0,0,0,0,
0,0,0,0,0,0,
1,1,1,1,9,0,0,
1,9,1,0,0,0,
1,1,0,0,0,
1,0,0,0,
Ao
1,0,0,0,
1,1,0,0,0,
1,9,1,0,0,0,
1,1,1,1,9,0,0,
0,0,0,0,0,0,
0,0,0,0,0,
0,0,0,0,
h

void Neopixels_Send(SPI_Type *base, uint32_t n, uint32_t xvalue) {
uintl6_t LED_data=0;

for(int j=0;j<n;j++) {
for(int i=23;i>=0;i—-) {
LED_data = GET_BIT(valueljl, i) ? CODE_1 : CODE_O;

while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base->TXDAT = LED_data ;
+
}
// Reset >= 50 us
LED_data=0;
for(int j=0;j<50;j++) {
while(!(base->STAT & SPI_STAT_TXRDY_MASK));
base—>TXDAT = LED_data ;

}
inline uint32_t setRGB(uint8_t r, uint8_t g, uint8_t b) {

return ((g<<16) | (r<<8) | b);
}

void setImage(const bool ximage, uint32_t color) {
for(int i=0; i<LEDS; i++) {
colors[i] = image[i] * color;
+
void SysTick_Handler(void) {

rgbColor = setRGB(@, @, 15); // MAX RGB: (15, 15, 15)
setImage(pic2 [k++ % 6], rgbColor);
Neopixels_Send(SPIQ_PERIPHERAL, LEDS, colors);

+

/*

* @brief Application entry point.
*/

int main(void) {

/* Init board hardware. */
BOARD_InitBootPins();
BOARD_InitBootClocks();
BOARD_InitBootPeripherals();

#ifndef BOARD_INIT_DEBUG_CONSOLE_PERIPHERAL
/* Init FSL debug console. x/
BOARD_InitDebugConsole();

#endif

SPI_WriteConfigFlags(SPIQ_PERIPHERAL, kSPI_ReceivelIgnore);
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SysTick_Config(SystemCoreClock / 5); // 5 Hz
while(1) {
+

return 0 ;

}

4. Zbuduj projekt, zaprogramuj uktad i sprawdz dziatanie programu.

V. Zadania

1. Stwérz swoje wtasne animacje LUT

2. Stwérz animacje kolorowa (pamietaj zeby nie przekracza¢ wartosci RGB: 15,
15, 15 na wielu diodach)
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