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Programing of embedded systems
2. Debbuger console and GPIO

I. New project and debugger console
1. Create a new project for the LPCXpresso804 board:

[ ] [ ] SDK Wizard

o
(D Creating project for device: LPC804 using board: LPCXpresso804 x @

. Board and/or Device selection page

~ SDK MCUs . Available boards

MCUs from installed SDKs. Please Please select an available board for your project.
click above or visit
mcuxpresso.nxp.com to obtain
additional SDKs.

NXP LPC804

> LPC5586x

v LPC804

LPC804
> QN908XC

Ipcxpresso804

~ Preinstalled MCUs

MCUs from preinstalled LPC and
generic Cortex-M part support
Target

LPC1102

LPC112x

LPC11Axx

LPC11E6x

LPC11Exx

LPC11UBx

LPC11Uxx

LPC11xx

LPC11xxLV

LPC1200

LPC13xx

LPC13xx (12bit ADC)

v

VVvVvVvVVVVVVVY

Selected Device: LPC804 using board: LPCXpresso804

Target Core: cmOplus Name SDK Version  Manifest Versic Location
Description: Low-Cost Microcontrollers (MCUs) based on Arm Cortex-MO0+ Core 4 SDK_2.x_LPCXpresso804 2.10.0 (494 20 3.8.0 ‘@<Common>ISDK_2_10_O_LPCXprG

SDKs for selected MCU

| @ GETTEE oo

2. Name the project eg Lab01 and keep the default configuration:

ece SDK Wizard

ece SDK Wizard

- Advanced project settings

o 3

. Configure the project

Prjectname: Lab01 © Prjoctnamo sutc - ClCE b Seitigs
Use detutocaton

Set ey tyoe (and Posing variant) ety (rahost-n)

Rodl Usefloating pont vrsion o i
Device Packsges. Board

Project Type Project Opions
O cproiect Cos Project SDK Debug Console  Semihost © UART
st ibrary  Cox Stati Lary

et Use charsctar rater thansring base it

Rediact SOK “PRINTE* o  lrary “prnt”

8 BB
OperatingSytoms Ve CUSisDrvers Usis Sostscion oyer ——— T ——
privers ux®e Language sandard _Compler defat e
e ~ MCU Linker
e Descrton versan o
Baae Ao brer 250 [E——
Sen e 210
ok GlckDrer 231 « Mooy Coniguaton
& conenon Commron orer 230 e
g} ctimer CTimer Driver 221
e co 202 Dot LikSarver s Drver wrome.
Baso GoDrmer 217
ptia e 210 e e s cation s :
- o Do Zos o PROGRAV.FLASH o oo o0 s 326t E
B oo o Fash Pz oo a0
Bpc_acomo e Acoup o 210 o e o octonooon oo
poye erc oner 211 a
by VT i 203
Bom P o 218 sdsriah  asanu st o veee
S i 221
oo PoverDrver 200 o, M., ot
@ <ok o> e @ <ok el QTR
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3. Acode skeleton will be generated:

VES
*x @file Lab01l.c
*x @brief Application entry point.
*/
#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"

/* : insert other include files here. */

/* : insert other definitions and declarations here. */
/%

* @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("Hello World\n");

/* Force the counter to be placed into memory. *x/
volatile static int i = 0 ;
/* Enter an infinite loop, just incrementing a counter. */
while(1) {
i++
/* 'Dummy' NOP to allow source level single stepping of
tight while() loop */
__asm volatile ("nop");

return 0 ;

Add a "\ r" tag to the end of the text in the PRINTF function.

4. Connect the LPCXpresso804 board with the USB interface labeled Emulator
to the computer:

Ce T

Emulator

e

it

-

u:r.zg
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5. Right click on the project name, select Properties and then go to C/C++
Build -> Settings and select Preprocessor. Check the value of the

SDK_DEBUGCONSOLE

constant, which should be set to 1 (otherwise set to

1), as in the picture below. The constant activates the debugger console that
uses UART. The other two constants disable real number support by default
(a limited version of the library that takes up less memory is used). To display
real types in the console, remove the CR_INTEGER_PRINTF constant and

change the value of the

a 2V
MCUXpresso Config Tools
d
4’ Run C/C++ Code Analysis.
Y Toam
pare With

=N -8

PRINTF_FLOAT_ENABLE constantto 1.

Properties for Lab01

| Settings &

Configuration:  Debug [ Active ] @ Manage Configurations.

) Tool Settings & Build steps Build Artifact  [5) Binary Parsers (3 Error Parsers

& MCu C Compiler Do not search system directories (-nostdinc)
5 Dialect
5

53 Preprocessor
jos

Preprocess only (-E)

Prciect Rafmances Defined symbols (-D) € 1

Run/Debug Settings
Task Tags

> Validation

REDLIB__

GPULPCaOAM 1011024
CPU_LPCB0AM 1011DH24_mOplus
SDK_0S, BAREMETAL
PRINYF,FI.OAT,ENABI.E:Q
—MCUXPRESSO

cadors | USECUSIS

DEBUG

ios.
llaneous

hared Library Settings | Undefined symbols (-U) €

Restore Defaults Apply

? Cancel

Apply and Close

Build the project by clicking Build and then program the layout by clicking

GUI Flash Tool, leaving the default settings in the following programmer

windows:

r
[ IO J
jmiAd

25 Project Explorer 53

® ‘-ﬁo <) 2w 4
1i! Registers 5 Faults 7, Peripherals+ = 8

5B @ % B 8

v & Lab01 <Debug>
> & Project Settings
> 4 Binaries
> [l Includes
> (BeMsis

7. Launch the terminal:

-
[ XN ]

o s &emio [@]s =
[ Project Explorer 52 1iif Registers 4§ Faults 'z, Peripherals+ =g

B%Y #% 0§
> @ Project Settings
> 4 Binaries
> flincludes
> Bcmsis
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¢ workspace_LPC804 - Lab01/source/Lab01.c - MCUXpresso IDE

.0'@0’713& H A0 Qri® - LD e

B

[g Labo1.c & = 8
2® x Copyright 2016-2021 NXP[]

30

318 f4x

32 % efile  Lab@l.c

33 * @rief Application entry point.

34 */

35 #include <stdio.h>
36 #include "board.h"

¢ workspace_LPC804 - Lab01/source/Lab01.c - MCUXpresso IDE
Dot he % H4-0-Qi®s- IR ot

[g Labo1.c 8 -0
2@® * Copyright 2016-2021 NXP(]
30

316 /¥x

32 *@file  Label.c
33 % @brief Application entry point.
34 x/

35 #include <stdio.h>
36 #include "board.h"
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8. In the settings, select Serial Terminal and the baud rate 9600. In the serial
port field, select /dev/cu.usbmodem020140202 from the list of available
ports. In Windows, select COMMx port. Note, depending on the version of
the evaluation board, in the place of "X" there may appear no other code
than in the picture below:

[ NN Launch Terminal
Choose terminal: = Serial Terminal 8
Settings
Serial port: | /dev/cu.usbmodem020140202 Q)
Baud rate: 9600 [}
Data size: 8 ()
Parity: None %]
Stop bits: 1 2]
| Encoding:  Default (ISO-8859-1) 8
l (™
®@ concel (D

9. Press the RESET button on the LPCXpresso804 board. The text sent with the
PRINTF function should appear in the terminal window:

[ Installed SDK  [T] Properties [ Problems () Console ) Terminal §2 | [54 Image Info [} Debugger Con 2, Offline Periph = O
B Gk -8

) /dev/cu.usbmodem020140202 3
Hello World

10. Write a simple "echo" program that prints the received characters to the
console, preceded by the string "Character:". To do this, modify the code in

the main function as below:

int main(void) {

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

#endif
while(1) {
PRINTF("Please enter a character\r\n");
c=GETCHAR() ;
PRINTF("Character: %c\r\n", «c);
+
return 0 ;
+

Build a project, program the microcontroller and check the program operation
in the terminal console.
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Il. Controlling of LEDs
1. Create a new project for the LPCXpresso804 board and and name it
Lab0O1_1.
2. You must configure 3 GPIO lines to control the RGB LEDs. To do this, right-
click on the project name and select MCUXpresso Config Tools -> Open Pins,
as in the picture below:

=]d ®-R-@i¢ iBiw ® VoL e % 4% 0 Q@i®s-
{5 Project Explorer 53 |11 Registers 45 Faults 7, Peripharals+ = 0/ [ tsbotc 3 [H fsl_debug_consolen
BEY 8% @ § 2% * owriont 20620 il
| =g 318 fun
G New > Yerile  Labo.c
> 4 Golnto * briet  Application entry point.
> 8 -
3 & OpeninNewWindow 35 sinclude sotato.r
> @ showin > E eripherals.h"
> ol 5 ® in_aux. b
} & ‘showin Local Terminal 33 ock_contig.h"
e 4 #include "LPCAO3.h"
) copy. 1 #include "fsl_debug_console.h"
vé 7% T000: insert other include files here. #/
> % Delete /% TODO: insert other definitions and declarations here. */
@ g K 5
2§ soce i
47 % gbriet  Application entry point.
> B
> Rename. 49 (void) {
vd 50
> s Import.. 51 :
15 2/ Tnit, board narduare. +/
i Export... 53 BOARD_InitBootPins();
3 54 n: otCle
> Build Project S5 BOAD InitBootPeripherals();
> . 56 #ifndef BOARD_INIT DEBUG_CONSOLE_PERIPHERAL
] Clean Project 57 /% Init FSL debup console. *7
3| & Refresh S5 BOARD.InitDebugCansole();
59 sendif
> Close Project o
Close Unrelated Projects while(1) {
PRINTF("Please enter a character\rin”
il Confguratons > sty b
Build Targets > PRINTF("Character: c\r\n", c);
&
Index > & retrno;
@ )
Profiing Tools > &
O Qi @ Rrun As > =
4 Debug As >
5] Profile As >
« cra Restore from Local History.
Launch Configurations >
i) e @ mstalea ok I pr £ e ) Console 37 Terminal Info G Dabugger Con %, Ofins Porich
sl ropertios (2] probams ) Console frminal 5 Imaga nfo G Dabugger Con %, Ofine perip
8 SO Management > s L
¢ +[8
< o To0 > O Buld Consoe Lab01]
 Validate 10:36:49 wrex Increnental Build of configuration Debug for project Labol =wex
15
4 Run C/C++ Code Analysis I Open Clocks
149 Build Finished. © errors, 0 varnings. (took 153n
- ol Team 5| Openperipherals 5149 Bu1ld Finished. 0 errors, 0 varnings. (took 153ms)
Compare With >
. # Open Tools Overview
Configure >
Source >

~ iz

© e

Proy

pert
B Cunpress comg oo

D

=0

0 vamory 0 Hoag

S8 @ . Mentors

3. From the Functional Group menu select the BOARD_InitLEDsPins preset,
then activate it by selecting the flag icon on the left. The window now shows
the automatically configured lines connected to RGB LEDs on the prototype
board:

< _workspace_LPC804 - Lab01_2/source/Lab01.c - MCUXpresso IDE

Q i® K

Registers

¢ O
=0

onfiures pin routng, Incuding functional sectrical pn

Bropertes, vatagelpower rais, and run-tme pin configuraion

BJAl- o

Poripheral USARTO s not ntal
Poripheral 12€0 s not nitilized

D @ @ o2 Functonsi Group @oie Qi@ 5 C et
ins 52 G2 Porphoral Signals @QG B = 0| @ oveniew 5t [ Codopreview
880 ww elele ¥ & a > Configuration - General Info
Piname Labol daniter Ardino UNO 3 Cor 5P © Contiouration- o
P100_18 ensTCNsIsIPL NSl 09)  ploo_ta.] A
PIO0_16/ACMP. CN6[2]/CNS[2]/U. CNS(2] (A1) PI00_16]...] PI INECessOr) LPC804
P cBLSIONS (3P NSl ) Pioo_171] P00_17 5 i - Partnumber: LPCB0AM101,0H24
SUCNBIa/CNG[4_. LEDREDIST  CNBIa) (08)  PIOO_13(.) g VIRV Core: CortexuoP
S2/CNBIGCNIS.. LED_GREENS2  ONBIS) 02)  PIO0_12(.] g . g8 8 5 .
RESETNIPIOO_S  CNG(6]/CN1(10].. DESUG_SWO_RE.. CNA(3] (RST)  PI0O_S..] 2328 2 9 & &8 bt
PIOO_ADC_11  CNGITJCNSIC.. DEBUG_UART.TX  CNAI) (D7) CNG. Io0 4L PI00.4 § 88 8¢824n2¢8¢8¢8¢¢g SOk Verson: ksk2_0
SWCLK[PIOO_3  CNG6[8]/CN1[4]/U... DEBUG_SWD_SW. PI00_3[..)
SWDIOPPIOO_2 __ CNG[S]/CN1[2]... DEBUG_SWD_Sw. PI00_2L.]_ P > project
CNGI10J/CNB(3). LED_BLUE oNs(sI (05 PIo0_11l.
CNB[T1]/VR1/CN. CNS[1] (A0} PI00_10L...] PIOO_10 v Pins.
cuBL12/CNBL). CNBISID3)  PI00_21L.] PI00.21 o
CN7[12)/CN3[10]. CN3([10] (DB) PI00_20[...] PIO0_20
T CN3IEL onalal 010)  I00_15(.1 #0015 AMP  AXD  CAT  CMER) DD RGO
cuojeK3I. GNSIS) 013);CN.. PIOC_1[..] PI00.1  PIOO_IL By ICmoL Cwser AN O o0
CCN7[9)/CN3[6]/R. CN3[6] (D12) PI00_9[..] PI00_9 PIOO_S[. — @ a
NSNS IO Pl008L) PO0E PO
NSRS v Generated code
ono
CN7[S]/CN3[2]/J... 12C_SDA CN3[2] (D14); CN... PIO0_7[..] PIO0.7 PIOO_7[. TR e
e B boardipnmixe
CN7[3I/CNB[8]/S.. DEBUG_UART_RX  CNs[a] (00) PI00_0[.] PIO0.0  PI0OOL Lol = el 2 e
. CN7[2J/CN3[1)/J... 12C_SCL CN3[1] (D15) PI00_14[..] PI0O_14  PIO0_14[. B boardipin_much
UT oNTLTICNBI2IP. CNBI2I08)  PI0_1a[.] PI00.19  PI0O_1SL
 Functionsi groups
O T - - B
g ‘R EEREE B soARD_ineins
5 R 0 s
8 g =
2 2 g 19 S0ARD_IntoEBUG_UARTPs )
[ BOARD_InitsSWD_DEBUGPins.
P soARD_nitizcPins )
[ BOARD_IntBUTTONsPins
£} Routing Details D=5, omertoos
i [Signae]
Routing Dot for BOARD.S s OBIEE @ m
#  perphersl S Arow Routed pivignalLabol entfer  Dirocn  GPIO il state Mode Imert  Hystoresis  Opendrain DA Mode
10 cePio PI0O, 11 (10]PI00_11  CN6[10}/CN8[3]/D4/PIO0_11/M_PIO0_11 LED_BLUE  Output Inactive. Disabled Disabled n/a A problems 52
5 oo P00, 12 (51PI00_T2  S2CNBIGI/CNG(SIDIM_PIOO_12/PI00_12 LED GREEN  Output nactve  Disabed a
4 GPIo. PIOO, 13 [4] PI00_13. $1/CNB[4]/CN6[4)/D2M_PIO0_13/PIO0_13 LED_RED Output Inactive. Disabled n/a
Lol « Resource
Warning  USARTO
S Warning 1260
Labo1.2 o

ENGINE ERASMUS+ 2020-1-PL01-KA226-HE-095653
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4. Active presets can be checked by clicking the Functional group properties
icon. The list of presets is displayed in the opened window. You can edit
them and add your own:

0L ® B e ) A[E ot s s T B a0 s oo Qg X@ntom
£ pins 53 (20 Periphera Signals = 0 | 43 rackoge 52 QQQ B0 owniew s [ CodePreview [ Registers =0
SE80 ww eele ¢ v a
Pin Pin Label dentitr Arduino UNO R3 Cor P G0 usaRT
It poo CNE{1]/CN3[SI/P. CN3[9] (D) PI0O_18. PIOC.78  PI0O_TSL
2 CNGI2ICNS 21U, CNS{ZI(A1)  PIOO_16(.) PI0O.16  PI0O_16l Processor:  LPCB04
m) CNBL3I/CNS 3P CNSI3|(AZ)  PIO_17L..] PI0O.17  PI0O_17L 5 . Part number: LPCB04M101.DH28
s SUCNB(4]/CNG[4.. LEDREDST  CNB[4] (D) PI00_13[.] Pi00_131. 4 g 3 Cors:Cortox-MOP
5 SUCNB(SI/CNG[5.. LED_GREEN:S2  ONa[6] (02)  PI0O_12[.] g g 2 ot
[V6  RESETNPIOO.S  CNG[GI/CN1[10).. DEBUG_SWO_RE.. CNA[3](RST)  PIOO_S[.] PIOC.5 A= o == ELh (DT
D7 hooemoca1  cnswicspic RITX  CNI7) (01 CNG...POO.4L] PI00.4 § 8568 ¢a28¢8¢8 SOK verson:kadk2_0
[/lo SWCLKIPIOO.3  CNGIS/CN1IAJU.. DEBUG_SWD_SW. PI00SL.) PI00.3 §
Vo CNB[9)/CN1[2)/U... DEBUG_SWD_SW. PI00_2(..] PI00.2 > Oroject
@ CNG{10J/CNB[3)... LED_BLUE cNe(s) (05)  Pi00_111..| BIOGHTANNN
Cn NG TIVRIICN. CNSI(AD)  PI00_10L..] PI0O.10 v pins
[12 PI00_21ACMRI5  CNBL12J/CNBIS). CNB[SI(03)  PI00_21(.] PI00.21 -2 Gonfiures pinroutng nclucing functional elecrcalpn
|13 enzlr2)en(10). CN3[10](08)  PID0_20[.] PIO0.20  PI0O_20[ properties, voage/poe ais,an run-Ume pin confiuraton.
[Cra oN7ITyCN3l8). CN3[BI (D10)  PI0O_TSL..] PIOO.15  PI0O_1SL WP AXD cTMERO DACD A GPO
O CN7L10]CN3(S) CN3[s] (D13); CN.. PIOO_1[.] PIOCT  PIOO_1L =) = ST PR [ £l
16 CN7(SI/CN(BIR. CN3(6I(D12)  PIO0S[.] PIOS  PIOD ey WD SICON  USARTO | USARTL  WKT ©a
|17 CNTIBI/CNSITIR. CNG[7] 011)  PIOOBL.] PI00.8  PIOOSL..
\é{‘“ ) EHa ece Functional group properties v Generated code
e
I ¥ Update code ensbled
[Fl20 PIO0_7ADC_TA.. C7(SI/CNSI2IL... 126.SDA oIl oRlo~ Name: BOARD it EDsPins g
Vi veep CNT(a]1P7MC.. unctional groves | @) (3 S B bosrdfpin_muxc
[V22 PIOD_OACMPI1  CN[SI/CNBIBILL.. DEBUG_UART_RX CNB[8] (O [ BOARD_nipins Set uston #defne prefi
V123 PIOOIYACMPL. | CN7(2l/CNS(1IL.. 12C_SCL LTI SoAro. it cospins prfic B boordipin_muxn
J2a  PI00_19DACOUT  CNTLI/CNBL2IPL CNB[2] (B '3 BOARD_INDEBUG_UARTPins 8 Clock gats enable v Functional groups
P B0ARD_nitSWD_DEBUGPins Description:  Configures pin routing and optionall pin electrical features.
P B0ARD_nitzCpins M BoARD_intpins
2 BOARD_IntBUTTONsPins
¥ BOARD_ittEDspins
/¥ BOARD_INADEBUG_UARTPIs )
[ BOARD_IntSWD_DEBUGPIns
P soaRD_inizcons @
[ BOARD_IntBUTTONsPins
5 Routng Deais ®-0o

- Other tools.
pins | [Signals| Q.

T TR O [ (am ()

#  porphersl  Signal  Arrow Routed pivsignal Label - -
10 (oo P100, 11 (101710011 CNB(10]/CNBI3IDA/PI N protene]zd Bl¥|- o
5 GPIO PIOO, 12 [51P100_12 '52/CNB[6]/CNE(51/D3|
4 GPIO PIOO, 13 141Pi00_13 S1/CN8[4]/CNB(4]/D2| Called by default initialization function
Lovel * Resource
% Woring  USARTO Peripheral USARTO s ot nital
concel | QETID % Warming 120 Poripherl 12C0 s ot ntialized
T T T T
Lab01_2

O NP LPCE0S* (Lab01 2)

5. Select Update Code (the picture above) to generate the code based on the
entered configuration. The code will be added to files marked with the
"change" icon:

[ ] o Update Files
‘ Generated file | Status
~ [v] Pins £ _warnings
- board/
@ change
@ change
|~ [Fclocks
: @ change
| @ change
|~ [APperipherals
- board/

peripherals.c @ change

| peripherals.h @ change

| O ee £ warnings
| [ pevice Configuration & warnings
[ [E configuration

| [ Labo1_2.mex [£) change

Options

| Always show details before Update Code
S—— : concel | (D
Return to 'Develop’ perspective after project update ance
Update C/C+# include paths

By clicking on change you can see what changes will be made to individual
files with the source code.
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6. Accept the changes with the OK button.
7. The constants describing the individual lines controlling the RGB LEDs were
generated in the pin_mux.h file:

[€) LabO1.c [8) pin_mux.h 83 = 8
28 /!
29 % @brief Configures pin routing and optionally pin electrical features.
30 *
31 %/
32 void BOARD_InitPins(void); /+ Function assigned for the Cortex-MOP +/
33

34 #define IOCON_PIO_HYS_EN 0x20u /*!<@brief Enable hysteresis x/
35 #define IOCON_PIO_INV_DI 0x@0u /*!<@brief Input not invert x/
36 #define IOCON_PIO_MODE_INACT @x@0u /+!<@brief No addition pin function */

37 #define IOCON_PIO_OD_DI @x00u /xi<gbrief Disables Open-drain function x/

38

392 /+! @name PI0O_11 (number 10), CN6[10]/CN8[3]/D4/PI00_11/M_PI00_11

4w el */

a1

42 /% Symbols to be used with GPIO driver x/

43 #define BOARD_INITLEDSPINS_LED_BLUE_GPIO GPIO /xi<gbrief GPIO peripheral base pointer x/
44 #define BOARD_INITLEDSPINS_LED_BLUE_GPIO_PIN_MASK (1U << 11U) /!<@brief GPIO pin mask %/

45 #define BOARD_INITLEDSPINS_LED_BLUE_PORT U /x1<@brief PORT device index: 0 x/
46 #define BOARD_INITLEDSPINS_LED_BLUE_PIN 11U /xi<gbrief PORT pin number x/

47 #define BOARD_INITLEDSPINS_LED_BLUE_PIN_MASK (1U << 11U) /x1<@brief PORT pin mask x/

48 /% @} */

49

50< /%! @name PI0@_12 (number 5), S2/CN8([6]/CN6[5]/D3/M_PI0@_12/PI100_12

51 @l */

52

53 /% Symbols to be used with GPIO driver x/

54 #define BOARD_INITLEDSPINS_LED_GREEN_GPIO GPIO /x!<gbrief GPIO peripheral base pointer */
55 #define BOARD_INITLEDSPINS_LED_GREEN_GPIO_PIN_MASK (1U << 12U) /*!<@brief GPIO pin mask #/

56 #define BOARD_INITLEDSPINS_LED_GREEN_PORT @U /x!<@brief PORT device index: @ /
57 #define BOARD_INITLEDSPINS_LED_GREEN_PIN 12U /%!<@brief PORT pin number */

58 #define BOARD_INITLEDSPINS_LED_GREEN_PIN_MASK (1U << 12U) /x1<@brief PORT pin mask */

59 /% @ */

60

612 /%! @name PI00_13 (number 4), S1/CN8[4]/CN6[4]/D2/M_PI08_13/PI00_13

62 e{ */

63

64 /* Symbols to be used with GPIO driver */

65 #define BOARD_INITLEDSPINS_LED_RED_GPIO GPIO /xi<gbrief GPIO peripheral base pointer x/
66 #define BOARD_INITLEDSPINS_LED_RED_GPIO_PIN_MASK (1U << 13U) /x!<@brief GPIO pin mask #/

67 #define BOARD_INITLEDSPINS_LED_RED_PORT 0U /x!<@brief PORT device index: @ #/
68 #define BOARD_INITLEDSPINS_LED_RED_PIN 13U /xi<gbrief PORT pin number x/

69 #define BOARD_INITLEDSPINS_LED_RED_PIN_MASK (1U << 13U) /x1<gbrief PORT pin mask #/

70 /% @ */

71

728 /!

73 % @brief Configures pin routing and optionally pin electrical features.

74 x

75

*/
76 void BOARD_InitLEDsPins(void); /+ Function assigned for the Cortex-MoOP */

8. Modify the code in the main function so that sending "a" causes the LED to

light red. In turn, sending the "z" character should extinguish the red
component:

#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"

/*

* @brief Application entry point.
*/

int main(void) {

char c;
/* 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) {
c=GETCHAR() ;

if(c=='a") {
// On
GPIO_PinWrite(BOARD_INITLEDSPINS_LED_RED_GPIO, BOARD_INITLEDSPINS_LED_RED_PORT,
BOARD_INITLEDSPINS_LED_RED_PIN, 0);
}

if(c=='z") {
// Off
GPIO_PinWrite(BOARD_INITLEDSPINS_LED_RED_GPIO, BOARD_INITLEDSPINS_LED_RED_PORT,
BOARD_INITLEDSPINS_LED_RED_PIN, 1);
¥

}
return 0 ;

Build a project, program the microcontroller and check the program operation.
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I1l. Button operation

1. Create a new project for the LPCXpresso804 board and and name it
Lab01_3.

2. Open the pin configuration tool again: MCUXpresso Config Tools -> Open
Pins. Add the BOARD_InitBUTTONsPins preset and then click Update Code.

3. Modify the code in the main function so that pressing the S1 and S2 buttons
displays the appropriate messages:

#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"

/* : insert other include files here. */

/% : insert other definitions and declarations here. */
/*

*x @brief Application entry point.

*/

int main(void) {

/* 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");
while(1) {
if(GPIO_PinRead (BOARD_INITBUTTONSPINS_S1_GPIO, BOARD_INITBUTTONSPINS_S1_PORT,
BOARD_INITBUTTONSPINS_S1_PIN) == @)
PRINTF("SI\r\n");
if (GPIO_PinRead (BOARD_INITBUTTONSPINS_S2_GPIO, BOARD_INITBUTTONSPINS_S2_PORT,
BOARD_INITBUTTONSPINS_S2_PIN) == @)
PRINTF("S2\r\n");
+

return 0 ;

Build a project, program the microcontroller and check the program operation.

4. Modify the program so that it reacts only to a single button press (falling
edge detection):

#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"

/% : insert other include files here. x/

/* : insert other definitions and declarations here. */
/%

*x @brief Application entry point.

*/

int main(void) {

bool swl=false, tml=false;
bool sw2=false, tm2=false;

/% 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");

while(1) {
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tml=swl;
swl = GPIO_PinRead(BOARD_INITBUTTONSPINS_S1_GPIO, BOARD_INITBUTTONSPINS_S1_PORT,
BOARD_INITBUTTONSPINS_S1_PIN);

tm2=sw2;

sw2 = GPIO_PinRead(BOARD_INITBUTTONSPINS_S2_GPIO, BOARD_INITBUTTONSPINS_S2_PORT,
BOARD_INITBUTTONSPINS_S2_PIN);

if(swl < tml) {

PRINTF("SI\r\n");

if(sw2 < tm2) {
PRINTF("S2\r\n");
+

return 0 ;

Build a project, program the microcontroller and check the program operation.

IV. Exercises
1. Modify the LED control program so that it is possible to control three RGB
diodes. Send a mark:
a: Red-On
z: Red-Off
s: Green-On
x: Green-Off
d: Blue-On
c: Blue-Off
2. Write the same program using the switch-case statement.
3. Modify the button program so that it is possible to detect when a button is
released.
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