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PROGRAMOWANIE SYSTEMOW WBUDOWANYCH

Uktady czasowo-licznikowe

I. Timer systemowy

1. Stwdrz nowy projekt dla ptyty LPCXpresso804, tak jak na poprzednich zajeciach
i nazwij go ZPSW_Lab04.

2. Skonfiguruj trzy linie GPIO do sterowania diodami RGB. W tym celu, przejdz do
Config Tool -> Open Pins a nastepnie z menu Functional Group wybierz preset
BOARD_InitLEDsPins i aktywuj go zaznaczajac ikone flagi po prawo stronie:

eoce workspace_LPC55569 - ZPSW_L: /_Labod.c -
C-H@ @ zeswiabos VAAB o+ Functional Group ([B0ARD v JWBDi<? (@ @ G ot Q i X®umi OB
5 Pins 52 () Peripheral Signals > )| Package 53 ¥ Expansion Header @QAQQO E= O @ oveniew R [2) Code preview [[1) Registers =n
880 wiw |eee ¥ 0 a > Configuration - General Info
Pin Pinname Label dentifer Arduing UNO 3 Cor SPI ) usar v Configuration - HW info
1 18 CNBLTIICN3(9}PI00 cn3to) (09) SPIO'SCKL..] GPIOPI0,18 USARTC Processor:  LPCB04
2 P N6[2)/CNS[2)/u4[1 CNS[2] (A1) SPI0:SCK[...] GPIO:PIO0,16 USARTC e e
s P CNBI3J/CNSI]/PIOC N3] (A2) SPIDISCKL..] GPIOIPIOD,17 USARTC
& SYCNB[4]/CN6[4]/D LED_RED;ST CNBI4(D4)  SPIOSCKL.] usarTc 5 G Cortechee
s S2/CNB[6]/CN6(5)/C LED_GREEN;S2  CNBI6] (02) SPIOISCK[..] USARTC g =) Board: LPCXpresso804
6 RESETN/PIOO5  CNS[B)/CN110}/S3/ DEBUG_SWD_RESE'CNA(3] (RST)  SPIO:SCK(..) GPIOIPIODS  USARTC 8 g SOK Vorsion: | ksdk2_0
7 PIOO_4/ADC11  CN6[7)/CNB[7]/CNS DEBUG_UART_TX  CN8[7] (D1); CNS[5] SPIO:SCK[...] GPIO:PIO0,4 USARTC 2% o g X ®
s SWCLKPIODS  CNSIJCNTI4]/UI[1 DESUG_SWD_SWDC SPIO'SCKL..] GPIOPIOO3 USARTC g 8 8 5 8 g8 8 8 > Project
o SWDIOJPIO0_2  CNS[S]/CN1[2]/U1[1 DEBUG_SWD_SWDI SPIOISCK(..] GPIOIPIOD,2 USARTC E R EAE I
[0 PG cNs{10]/CNS[3]/D4) LED_BLUE cngls) (05) SPIO:SCK(..] [BIOIPIOOANN USARTC Ohee
ul CNB[11)/VR1/CNS[1] CNS[1] (A0) SPIO:SCK(...] GPIO:PI00,10 USARTC Configures pin routing, Including functional electrical pin
12 S CNB[12]/CN8[5]/PIO CN8(s] (03) SPIO:SCK(...] GPIO:PIO0,21 USARTC omnkgmas‘ smuu!/n:;mvaus,aanu run-time pin cnn":ummn
[ CN7[12)/CN[10)/PIC cNaf10] (08) SPIDISCKL..] GPIOIPIOD,20 USARTC
[ha N7[11]/CN3(8]/PIO. (CN3[8] (D10) SPI0:SCK[...] GPIO:PIO0,15 USARTC
5 N7(10]/CN3[SI/CN! CN3[5] (D13); CNS{(SPIOISCKL..] GPIOIOO1  USARTC ACMP  ADCD  CAPT  CIMED  DACD N GPID .
16 CN7(9)/CN3[6]IR13) cnafs] (D12) SPIOISCKL..] GPIOIPIOO,S  USARTC 12co 12cL LVISHFT PINT PLU SPI0 @a
17 CCN7(8)/CN3([7]/R20/ CN3([7) (D11) SPI0:SCK[...] GPIO:PIOO,8  USARTC SupPLY swo SYSCON. USARTO USARTL wxr
v CN7(7)/JPS/R37/VDL Vv Oemerated code
s Update code enabled
V|20 PIO0_7/ADC_1/ACMF CN7(5]/CN3[2]/JP2% 12C_SDA (CN3[2] (D14); CNS[« SPIO:SCK]...] GPIO:PIOO,7  USARTC B board
2 VREFP CN7[4)/JP7MCU_VF R
V22 PIOOOACMP.N  CN7[3)(CNBIS]/JP2] DEBUG_UART_RX  CNS[8] (00) SPIOSCKL..] GRIOI00 USARTC B boordioin_muxh
23 PIOO_14/ACMP_IS/AL CN7(2]/CN3[1]/JP4/f 12C_SCL oNaf1] (015) SPIDISCKL..] GPIOIPIOD,14 USARTC ° LPC804M101JDH24 - TSSOPA 24 package
[2a PIO0_19/DACOUT  CN7[1)/CN8[2]/PI00 CN8[2] (D) SPI0:SCK[...] GPIO:PIO0,19 USARTC v Functional groups
I 1 Py
2 0 5 3 5 b1 R
< g g g8 2 & g o' BOARD_InitLEDsPins
:8d4:888878; P s,
SR g ¥ BOARD_InitDEBUG_UARTPins )
2 o s ]
g 2 2 g [ BOARD_InitsWD_DEBUGPins
& P BoARD_initi2cPins @)
g
£ ' BOARD_IntBUTTONsPins

v Other tools

3 Routing Detats =0 @ m

Ping | [Signals| Q

i Problems 53 BY=0o
Routing et for BOARD_i. s PlEER
#  pepheral  Signal Arrow Routed pinfsignal Label Wentfir  Direction  GPIO inital state Mode tovert Hysteresis  Open drain  DAC Mode Lovel Resource tssu0
10 orio PI00, 11 (10]PI0011  CNB(1O}/CNB3]/DAPIO0_TIM_PIOO_11  LED_BLUE  Output  Logical 1 imctive  Disbled  Enabled  Disabled o G Waming [USARTO Peripheral USARTO s not il
5 oo PI00, 12 (51PI0012  S2/CNBIG/CNS[S)DIM_PIOO12/PI00_12 LED_GREEN Output  Logical 1 Inactive  Dissbled  Enabled  Disabled /o -l Wl s PefeherslZCo ot
4 oo PI00, 13 [41PI0013  SYCNS[4]/CN6[4]/D2/M_PIOO_I3PIO013 LEDRED  Output  Logical 1 Inactive  Disabled  Enabled  Disabled /o =
2PSW_Laboa O 1P LPCBOS" (ZPSW Lab0d)

3. Nacisnij Update Code.
4. 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"

bool g_pinState = false;
void SysTick_Handler(void) {

GPIO_PinWrite(BOARD_INITLEDSPINS_LED_RED_GPIO,
BOARD_INITLEDSPINS_LED_RED_PORT,
BOARD_INITLEDSPINS_LED_RED_PIN,
g_pinState ~= true);

}

/%

* @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

SysTick_Config(SystemCoreClock / 10U); // 10 Hz
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while(1) {
}

return 0 ;

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

Il. Funkcja ,, delay”

1. Stwdrz nowy projekt dla ptyty LPCXpresso804 i nazwij go ZPSW_Lab04_2.
2. Takjak poprzednio, skonfiguruj trzy linie GPIO do sterowania diodami RGB.
3. 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"

bool g_pinState = false;
uint32_t g_systickCounter;

void SysTick_Handler(void) {

if (g_systickCounter) {
g_systickCounter—;
}

}
void delay_ms(uint32_t n) {

g_systickCounter = n;
while (g_systickCounter)

}

/%

* @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
SysTick_Config(SystemCoreClock / 1000U); // 1 kHz
while(1) {
GPIO_PinWrite(BOARD_INITLEDSPINS_LED_RED_GPIO,
BOARD_INITLEDSPINS_LED_RED_PORT,
BOARD_INITLEDSPINS_LED_RED_PIN,
g_pinState ~= true);
delay_ms(500) ;
}
return 0 ;
}

4. Zbuduj projekt, zaprogramuj ukfad i sprawdz dziatanie. Dioda LED powinna zmieniaé
stan 2 razy na sekunde (1 btysk co sekunde).

5. Przebuduj projekt w konfiguracji Relase, zmieniajgc ustawienia w rozwijanym menu
przy ikonie Build:

r

eo0e
(ke

]

B R i Bivw
Project Expl ¥ 1 Debug (Debug build) "2, Peripherals+ =

b

oo O

> [a) Includes
> E3cMsIs
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6. Zbuduj projekt, zaprogramuj uktad i sprawdz dziatanie. Ze wzgledu na optymalizacje
kompilatora, zmienna g_systickCounter nie jest ,odswiezana” w petli while,
znajdujacej sie wewnatrz funkcji delay_ms. Co za tym idzie, dioda LED przestanie
btyskac.

7. W celu wymuszenia kazdorazowego ,odswiezenia” wartosci zmiennej
g_systickCounter dodaj modyfikator volatile:

#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"

bool g_pinState = false;
volatile uint32_t g_systickCounter;

void SysTick_Handler(void) {

if (g_systickCounter) {
g_systickCounter——;
}

void delay_ms(uint32_t n) {

g_systickCounter = n;
while (g_systickCounter)

’

}

/%

* @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
SysTick_Config(SystemCoreClock / 1000U); // 1 kHz
while(1) {
GPIO_PinWrite(BOARD_INITLEDSPINS_LED_RED_GPIO,
BOARD_INITLEDSPINS_LED_RED_PORT,
BOARD_INITLEDSPINS_LED_RED_PIN,
g_pinState ~= true);
delay_ms(500) ;
}
return 0 ;
}

8. Zbuduj projekt, zaprogramuj uktad i sprawdz dziatanie. Dioda led powinna zmieniaé
stan 2 razy na sekunde (1 btysk co sekunde), jak miato to miejsce w trybie Debug.
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lll. Uktad CTIMER - tryb Match

1. Stwérz nowy projekt dla ptyty LPCXpresso804 i nazwij go ZPSW_Lab04_3.

2. Dodaj sterownik ctimer:

. Configure the project

Project name:  ZPSW_Lab04_3
Use default location

Location:

Board

© Default board files
Empty board files

Device Packages

© LPC804M101JDH24
LPC804M101JDH20
LPC804M111JDH24

Components

Add or remove SDK software components

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.

SDK Wizard

W=

© Project name suffix:

Project Type Project Options
SDK Debug Console

CMSIS-Core

O C Project Semihost @ UART

C Static Library

C++ Project
C++ Static Library | sources
Import other files

£ Components selection summary

Operating Systems (Drivers - CMSIS Drivers | Utilities | | Board C Layer | Software C |
Name Description  Versio Info
privers 9% e > £ Drivers
> £ Operating Systems
> £ Utilities
Name Description Version Info
G clock Clock Driver
Ik common COMMON Driver
v CTimer Driver
DAC Driver
GPIO Driver
12C Driver
IAP Driver
IOCON Driver
LPC_ACOMP Driver
CRC Driver
MRT Driver
PINT Driver
PLU Driver
g power_no_lib Power Driver
g} reset Reset Driver
| ik rom_api Rom_api Driver
| @ <Back Next > Cancel [ Finish |

3. Przejdz do
CTIMER:

workspac

=i s
W Components 2 |1 peripherals

ug.

= O 4 overview 32 [2) Code Preview

ZPSW_Lab0a_3 1} Update Code + Functional Group  BOARD_IitPeripherals

> Configuration - General info

~ Configuration - HW Info

5569

BB

Config Tools -> Peripherals i dodaj konfiguracje sterownika

rce/ZPSW_Lab04_3.c - MCUXpresso IDE

[T

EHNie

G e [ Q

Processor:

Part number.

Core:
Board:
SDK Version:

> Project

v Peripherals.

v Generated code

V! Update code enabled

Lpcaos
LPCBOAMI01IDH24
Cortex-MoP
LPCXpresso804
Ksdk2_0

Cufaxtiokitl' o ¢ @ Select configuration component

Select which components should be off

dPresent n the tool-chain project [

[ o)

CTIMER

boardjperipherals.c usaRT (usART) (evice ¢
board/peripherals.h
v Functional groups
B BoARDintPeripherals §)
v other tools
Open SOK components manager Cancel [ o)
Problems 37
Level ~ Resource Issue. Origin Target Type
% Waming  USARTO Peripheral USARTO i not intialized Pins:BOARD_IntDEBUG_UARTPins _ Peripherals: BOARD_nitPeripherals  Valdation
% Warning 120 Peripheral 12C0 s notinftaized  Pins:BOARD_niti2CPins Peripherals: BOARD.IntPeripherals  Vaii

ZPSW_Lab04_3

uktadow

B A&
=8

BlY =18

O NXPLPCOS* (ZPSW Lab0d 3)
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4. Skonfiguruj uktad CTIMERO:

L] L] workspace_LPC55s69 - ZPSW_Lab04_3/source/ZPSW_Lab04_3.c - MCUXpresso IDE
M@ @ & zpsw_iaboas Y AA B de v Functional Group "mBi¢ kNS Q™ Loty g Q i A®w¢ O
& Components 53+ Peripherals = B |f cnmero 3 = O | overview 52 [3) Code Preview =0
[+] t Standard i @ @ > Cconfiguration - Generalinfo
Name CTIMERO Custom name & CRiCmieitd
Mode  Input Capture/Match v| Peripheral CTIMERO M ar LPCB04M101JDH24

Preset Custom... [ Cortex-MOP.

SDK Version: _ksdk2_0

> Project
System 9 MHz, BOARD. 12 MHz, BOARD_ 16 Mz

9 MHz (BOARD_BootClockFRO18M)

v peripherals.

1 Configures the Iitalizaton of the SOK peripheral crvers.
1

9 MHz; 111111 ns

500 ms ©a

v Generated code

Update code enabled

Match 0

Match channel 0 v Functional groups

4500000
P soaro_intperipherais
4500000
ot 24z 500ms .
] v othe

v Capture channels + X
Add tem by clicking on plus button
v Interrupt and callback settings
) Provlems 3 B[Al- o
(2 matchjcapturefpwm channel nterrupt is enabled)
CTMERO_ RGN 5 Lovel © Resource tssue

CTIMERO ctimer_match.0 Match output of the match 0 char
9 USARTO Peripheral USARTI
12c0 Peripheral 1200 is

Callback mode single callback

Shared (e

WARNINGS: ZPSW_Lab04_3: is not routed. the match 0 channel of peripheral CTIMERO is not routed. Match output of the match 0 channel of peripheral CTIMERD is not routed. O NXPLPCEO" (ZPSW Lab0d 3)

5. Nacisnij Update Code.
6. 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"

volatile uint32_t step=0;
void cbTimer(uint32_t flags) {

PRINTF("Timer INT: %d\r\n", step++);
}

/%

* @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

PRINTF("Start\r\n");
while(1) {
+

return 0 ;

7. Zbuduj projekt, zaprogramuj uktad.
8. Uruchom terminal i sprawdz dziatanie programu w konsoli debuggera.
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9. Przejdz do Config Tools -> Peripherals i aktywuj sprzetowe wyjscie bloku Match:

ece workspace_LPC56569 - ZPSW_Lab04_3/source/ZPSW_Lab04_3.c - MCUXpresso IDE
D E@ B zpswieons v @ A B Usde Code + Functional Group * mBi¢ CENE Qri® 5 CD e Qim AEMOB
& Components &2+ Peripherals = O [ civero = 0| overview 82 [2) Code Preview =0
[+] it Standard i @ @ > Cconfiguration - General info
Name CTIMERO Custom name @ CIATIeliD
Procossor:  LPC804
Mode  Input Capture/Match v Peripheral CTIMERO - Part number:
P LPCB0AMIO1IDH24
v Timer/counter general configuration Preset Custom... || Core: Cortex-MOP
Board: LPCXpresso804
v Timer counter configuration
SOK Version:  ksck2_0
Timer mode Timer (bus clock source) -
> Project
Bus clock source System clock - BOARD. 9 Mz, BOARD. 12 MHz, BOARD 15 M v
Clock source frequency 9 Mz (BOARD. BootClockFROTaM) " v Peripherals
Timer nput frequencylprescaler 1 Configures the Iatzaton of the SOK perioheral rvers.
Calculated prescaler '
Calcuiated timer input frequency 9 MiHz; 11111 ns
Timer countor period 500ms 8
Start timer initilization code ©
v Generated code
7" Match channels + B x Update code enabled
[Match_o] B bosrdjperipherais.c
Channel D Mateh_0 board/peripherals.h
“Match channel “ Match channel 0 i v Functional groups.
Channel frequencylperiodoffset 4500000
auencyperiod M BOARD_nitperipherals
Channel period tcks] 4500000
Calculated match frequencyperiodoffset 2 Hz; 500 ms
- Othertoals
Enable counter reset on match
Enable counter stop on match
Output control [[fosgle bitjoutput
Intal output vaue Low "
Enable match interrupt request
v Capture channels + X
Add tem by clcking on plus button
v Interrupt and callback settings
i proviems 2 B[Y =0
v interrupt
Interrupt CTIMERO_IRQn. f Lovel ~ IRasource fesue
Enableprorty iniialzation % Warning  CTIMERO ctimer_match.0 Mateh output o the match 0 char
% Warning  USARTO. Peripheral USARTO s not iniilze
Gzl - s Warning  12C0 Peripheral 12C0 is not initialized
Callback mode Single callback M
Shared calback function  chTimer
WARNINGS: ZPSW_Lab04_3 is ot outed. the match O channel of peripheral CTIMER " routed

0]

NXP LPC8O4® (2PSW_Lab0d 3)

10. Przejdz do MCUXpresso Config Tools-> Pins i w Functional group properties

nastepnie stworz wtasny preset o nazwie BOARD_InitCTIMERsPins:

workspace_LPC5669 - ZPSW_Lab04_3/source/ZPSW_Lab04_3.c - MCUXpresso IDE
v @ & zpsw.laboas v A v Functional Group  BOARD_InitPins ‘BB 8 Qi® oy = Q g A®m¢ OB
= Pins 3% () Peripheral Signals. = O & Package 32 & Expansion Header QQQG [E= 0O & overview 3 [J) Code Preview [IT) Registers =0
880 ww eee ¥ Q > Configuration - General Info
Pin Label dentifer Arduino UNO R3 Cor 5P el UsaRT v Configuration - HW Info
h CNB[11/CN3(9]/PI00 cN3(g] (D9) SPIOISCK[...] GPIO:PI00,18 USARTC [P LFC50s
2 £CNB(2)/CNS(2)/ua(1 CNS[2] (A1) SPIOISCK(..] GPIO:PIO016 USARTC s ()
3 CNB{3)/CNS(3]/PIOC CNS(3) (A2) Functional group properties
S1/CNB(4)/CN6[4]/D LED_RED;S1 CNB([4] (D4) o o §roup prop Core:  Cortex-MOP
PI00_12 S2/CNB{6]/CNG{SI/CLED_GREEN;S2  CNB6] (02) T Board: LPCXpresso804
. Name o sPins
RESETNIPIOO.S  CN6[G]/CN1[10]/S3/ DEBUG_SWD_RESE" CNA[3] (RST) Functional growes | @7 || ~ SOAPDINCTINERSP ] SDK Version:  ksdkz_0
PIOO_AADC_11  CNGI7)/CNB7}/CNS DEBUG_UART_TX  CNB[7] (O1); CNSIS] Py BoARD_nitPins. e o fimction
SWCLKIPIOD_3  CNBIBI/CNI[4JU1[1 DEBUG_SWD_SWDC oY i Sat custom #dafine profx > project
SWDIOJPIO0.2  CNG(9)/CN1(2/U1[1 DEBUG_SWD_SWDI ¥ BOARD_IN{DEBUG_UARTPins Prefte
PIOO_T1/ADC_6/WKT CNS[10]/CNB[3]/D4) LED._BLUE cNg(3] (05) 2 BOARD_IntsWD_DEBUGPins. Clock ante onable v pins
CHEIHINRICNSIY) ONEI) (A% [ BOARD_iti2CPins : Configures pin routing, Inciuding functional electrical pin
CNB[12]/CNBI5]/PIO CNB8[5] (D3) [ BOARD_InitBUTTONSPins Fullpres ndtieltzation properties, voltagejpower rails, and run-time pin configuration.
CN7[12)/CN3(10]/PIC CN3[10] (D8) ¥ BOARD_InCTIMERsPins De-initialization function
CN7[11)/CN3(8]/PIO CN3[8] (010) Description:  Configures pin routing and optionally pin electrical features.
CN7[1O)/CN3S)/CN CNas] (D13); CNSIE P
CN7[SIICN3[BIRT3] CNa[6] (012) @ a
CCN7[8]/CN3(7]/R20/ CN3[7] (1)
CN7(7)/4P5[R37VDL v G
vss. onD ¥ Update cods enabled
PIOO_7/ADC_Y/ACMF CN7(5]/CN3(2)/JP23 12C_SDA CN3([2) (D14); CNS[¢
ReFp CNTLAIIPTMCUVE B bosrdipin_muxc:
PIOO_O/ACMP_I1  CN7[3)/CN8(8](JP2/ DEBUG_UART_RX  CN8[8] (DO) B boardjpin_muxh
PIOO_14/ACMP_I3/AL CN7[2]/CN3[1}1JP4/i 12C_SCL onal1] ©15)
I DACOUT  CN7[1)/CN8[2)/PI00 CN8J[2] (D6) v Functional groups
B B0ARD_Initpins )
P BOARD_itLEDsPins
¥ BOARD_INtDEBUG_UARTPins )
[ BOARD_nitSWD_DEBUGPins
P soaro_nitizceins @
Cancel oY [ BOARD_IitBUTTONsPins
§ . ¥ BOARD_InitCTIMERsPins
v Other tools
Routing Details [Shal-]
& Routing 7\ 7\
pins | [Signals| Q A Problems 53 B|Y/= o
Routing et forsorRo_ions | 0 |[00][3][][7]
# Peripheral  Signal Arrow Routed pin/sig Label Direction  GPIO initial sta Mode Invert Hysteresis  Open drain  DAC Mode Level « |Resource lssue
s Warning  CTIMERO.ctimer_match.0 Match output of the match 0 ch

2PSW_Lab04_3

C Waming  USARTO
O Waming 120

Peripheral USARTO is not initiali
Peripheral 12C0 is not initalized

O NXPLPCBOA" (ZPSW Lab0d_3)
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11. Na rysunku przedstawiajgcym mikrokontroler kliknij na CTIMER.

12.W otwartych oknach dialogowych wybierz odpowiednio MATCH,0

PIOO_11:

@ & zpsw_laboas v] @ £ [B Update Code v Functional Group  BOARD_INitCTIMERSPins mBiw B8 Qi ey
Pins 53 () Peripheral Signals £ Package 2 xpansion Header QaQoe
880 wm eee ¥ Q
Pin Pinname Label dentifier Arduino UNO R3 Cor SPI = usarT
h PI 8 CNB[1)/CN3[9]/PI00 (CN3(9] (D9) SPI0:SCK[...] GPIO:PIO0,18 USARTC
J2 PI00_16/ACMP_I4/AL CNB[2}/CNS[21/U4[1 CNS(2] (A1) SPIO:SCK(...) GPIO:PI00,16 USARTC
s P100.17/A0C.9  CNBI3CNSIBIPIOC oNs(3] (42) SPIOSCK(..) GPIO:PIO17 USARTC
V4 PIOO_13/ADC_10  S1/CNB[4]/CN6[4]/D LED_RED;S1 CNa(4] (04) SPIOISCK[..] GPIOPIOO13 USARTC 5 4 o
5 PI00_12 S2/CNBIB)/CNG[S)/CLED_GREEN;S2  CN8[6] (02) SPIOISCK]..] GPIO:PIOG,12 USARTC g SS9 o8
6 RESEINPIOOS  CN6[G/CN1[10]/S3 DEBUG_SWD_RESE'CNA[3] (RST)  SPIOISCKL.] GPIOPIOOS USARTC 3 g g8 g g
7 PIOO_4/ADCT1  CNGI[7)/CNB[7}/CNS DEBUG_UART_TX  CNB7] (D1); CNSIS] SPIOISCKL..] GPIO:PIO04 USARTC ERE ~ S
U8 SWCLKPIO.S  CNGlSJCNIIA)UTI DEBUG_SWD_SWOC SPIUSCK(.) GPIOPI03 USARTC g§ 88 b8 y8¢8¢8¢8¢8s8
9 SWDIO/PIOO_2  CN6[9)/CN1[2}/U1[1 DEBUG_SWD_SWDI SPIOISCK...] GPIOPI00,2 USARTC FE ] § 55 B B B
Mo |CN6[10}/CNB[3)/D4/ LED_BLUE cN8[3] (05) SPIO:SCK(...] GPIO:PIOOT | USARTC
[n e (1] (A0) SPIO'SCKL..] GPIO:PIO010 USARTC
O oNais] (03) SPISCKL..] GPIO:PIOO,21 USARTC
12 CON3[10](DB)  SPIOISCKL..] GPIO:PI00,20 USARTC
1a CN3[8] (D10)  SPIOISCK(..] GPIO:PIOO,15 USARTC
s ON[5] (D13); CNS((SPIOISCK(..) GPIO:PIO01  USARTC AWP  ADD  cwT  [CCINHU] bAO  GPO
16 CN7IS)CNB(6IR13/ CON3(6] (D12)  SPIOSCKL..] GPIOPIO0S USARTC 1200 ey LSHFT PINT [ S0
[ CN7IBI/CN(7R20! CNS[7] (D1)  SPIOISCKL..] GPIO:PIOOS USARTC SUPPLY - SwD SISCON  USARTO || USARTL | WKT
Ve CN7(7]/JPS/R37/VDL
19
V20 PIO0_7/ADC_}/ACMF CN7(5]/CN3(2]/JP25 12C_SDA CN3[2] (D14); CNS[+ SPIO:SCK[...] GPIO:PIO0,7 USARTC
/m RERP N7(4)P7MCU_VE
22 PIOO_O/ACMP_I1  CN7[3]/CN8(8)/JP2/ DEBUG_UART_RX  CN8[8] (D0) SPIOISCK(..] GPIO:PIO0O  USARTC
23 PIOOI4/ACMP_ISIALCN7[2]/CN3(1]/JPai12C_SCL CN3[1] (D15)  SPIO'SCKL..] GPIO:PIO0T4 USARTC LPC804M101JDH24 - TSSOPA 24 package
[2a DACOUT  CN7[1}/CNB[21/PI00 cNB(2] (06) SPIDISCKL...] GPIO:PIOG,19 USARTC
3 358 ! 58
All CTIVERO signaisfor routing - g 5 <
3 8 2 3 5 8 2 3
[]caPTURE, 0- 21 ins £ E]
[ICAPTURE, 1- 21 pins s R
CAPTURE, 2 - 21 pir N .
[EAmATCH, 0 -> [10] PIOD_11/ADC_6/WKTCLKIN | 21 pins @S| @)tinalCTIMEROMAICEID
MATCH, 1- 21 pins Routable pins / signal routes:
MATCH, 2 - 21 pins [t Pi00_10/anC_7
[LIMATCH, 3 - 21 pins 0_11/ADC_6/WKTCLKIN
Rowe All | Unroute Al [ta proo_tsjaoc 10
] 23) Pio0_1aacup_igjanc_2
£ Routing Detals e o ||y Proo_tsjaoc_8
— 1 [|121 Pioo_t6/ACMP_I4jaDC_3
Pine| [Sionake] Q oone Fm P100.7/4DC_0
11 Pi00t8
rang e somits | [OIRIEIE] | e ronsoacour
# Peripheral  Signal Arrow Routed pin/sig Label Identifier  Direction  GPIO initil sta Mode Invert Hysteresis  Opendrain  DAC Mode [ Ii31 pioo_20
i CTIMERO  MATCH, 0 [10] PIOO_11  CNG[10]/CNB[:LED_BLUE  Output /s Pulllp Disabled  Enabled Disabled  n/a
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& = 0| # overview 2 [3) Code Preview =0

> Configuration - General Info
v Configuration - HW Info
Processor:  LPCB04
Part number: LPCB04MIOTIDH24
Core: Cortex-MOP
Board: LPCXpressos04

SDK Version:  ksdk2_0

> Project

v Ppins

Configures pin routing, Including functional electrical pin
properties, voltage/power ralls, and run-time pin configuration.

@ a

v Generated cods
 Update code enabled

B boardfin_mxe

B bosrdin_muxh
v Functional groups
BOARD_nitPins
BOARD_IntLEDsPins

BOARD_IN{tDEBUG_UARTPins

BOARD_itSWD_DEBUGRins
BOARD_itzCPins )

BOARD_INitBUTTONSPins.

@ TTOTTODR®T@

BOARD_ItCTIMERSPins

~ Other tools

B0
7\ A\
£ Problems 2 BlY = o
Lovel Resource Issue
s Warning  USARTO Peripheral USARTO s not intal
Warning 1200 Peripheral 12C0 is o iniilized

O NXPLPCBOS® (ZPSW.Lab04_3)

13. Naci$nij Done w poszczegdlnych oknach dialogowych a nastepnie Update Code.
14.Zbuduj projekt, zaprogramuj uktad i sprawdz dziatanie. Dioda LED (niebieska)
powinna zmieniac stan 2 razy na sekunde (1 btysk co sekunde).



PROGRAMOWANIE SYSTEMOW WBUDOWANYCH

Uktady czasowo-licznikowe

IV. Uktad CTIMER - tryb PWM

1. Przejdz do Peripherals i zmien konfiguracje CTIMERO na PWM i ustaw wartosci jak

ponizej:

eoe workspace_LPC55569 - ZPSW_Lab04_4/source[ZPSW_Lab04_4.c - MCUXpresso IDE
M) @ @ zPsw_Laboa_a v & B de v Functional Group  BOARD_InitPeripherals M- AR EHe Q™5 GG ” Q M AX®mM¢ O
& Components 53 | 7 Peripherals = 0| (& cnmero %2 = B Overview 52 [3) Code Preview =n
[(+] t Standard @ @ > Cconfiguration - General info
Name  CTIMERD Custom name V7 CTEREE RS
Processor:  LPCB04
Mode P v) Paripheral CTIMERD v
Part number:
crmER Lpa0aMIoNDH2A
v Timer/counter general configuration Proset Custom..[v Core: Cortox-MOP
Board:  LPCXpresso804
v Timer counter configuration
SDK Varsion:  ksdk2_0
Timer mode Timer (bus clock source) u
> Pproject
Bus clock source Systam clock - BOARD. 9 Mz, BOARD. 12 Wiz, BOARD_ 15 Mz v
Clock source frequency. 9 MHz (BOARD_BootClockFROTBM) v v Peripherals
Timer input frequencylprescaler 1 ‘Configures the Iitaizaton of the SOK periphera ariars
Calculated prescaler 1
Calculated timer input froquency 9 MHz; 111111 ns
Start timer in intiaization code o)
 PWM channels configuration
v Generated code
PWM period channel PWM channel 3 u
9 Update code enabled
PWM froquencylperiod 9000 v
PWM period (tcks] s000 [ s mzies
Calculated PWM frequencyperiod Thiiz; 1ms [ st
Enable PWM period interrupt request
' Functional groups
v PWM channels + x M BOARD_InitPeripherals )
PWM_O
o] ' Other tools
Channel D PWM_O
PWM channel PWM channel 0 u
PWM duty o
PWM duty period icks] 3
Calculated PWM duty period o g
Enable PW duty iterrupt reauest @ a @
~ Interrupt and callback settings
enabled)
~ Interrupt =
2 Prodlems 2 BlAl-0o
Iterrupt CTIMERO_Ran u
Enable priority initiaization
Priorty Lovel ~ Resource

Callback mode. Single callback

Shared callback function  cbTimer

2PSW_Labod_4

ssue
% Warning  USARTO

Peripheral USARTO is not initialze
O Warning  12C0

Peripheral 12C0 is not nitalized

) NXP LPC80S" (ZPSW._Lab0d_4)

2. Nacisnij Update Code i zmodyfikuj kod programu:

#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"

volatile uint8_t pwmDuty0=0;
void cbTimer(uint32_t flags) {

CTIMER_UpdatePwmDutycycle(CTIMERO_PERIPHERAL,
CTIMER@_PWM_PERIOD_CH,
CTIMER@_PWM_0@_CHANNEL,
100-pwmDuty@); // LED is active low

b

/*
* @brief
*/
int main(void) {

Application entry point.

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

BOARD_InitDebugConsole();
#endif

PRINTF("Start\r\n");

char c;

while(1) {
c=GETCHAR() ;

switch(c) {
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case 'a':
if (pwmDuty@ < 100) {

pwmDuty@++;

}
PRINTF("PWMO: %d\r\n", pwmDuty@);
break;

case 'z':
if (pwmDuty@ > 0) {

pwmDuty@--;

}
PRINTF ("PWM@: %d\r\n", pwmDuty@);
break;

return 0 ;

}

3. Zbuduj projekt i zaprogramuj uktad.

4. Uruchom terminal i sprawdz sterowanie jasnoscig niebieskiej diody LED za pomoca
klawiatury.
a: Blue PWM ++
z: Blue PWM --

V. Zadania
1. Skonfiguruj dodatkowe kanaty PWM (PWM_1 i PWM_2) dla CTIMERO.
2. Podfacz ich wyjscia odpowiednio do PIO0_12 (Green LED) oraz PIO0_13 (Red LED).

3. Napisz program sterujagcy niezaleznie jasnoscig kazdej z 3 diod LED za pomoca
terminala. Wysytane znaki:

: Red PWM ++
: Red PWM -—-

a: Blue PWM ++
z: Blue PWM --
s: Green PWM ++
x: Green PWM --
d:
c






