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I. LPC804 features

1. The LPC804 are an Arm Cortex-M0+ based, low-cost 32-bit MCU family
operating at CPU frequencies of up to 15 MHz. The LPC804 supports 32 KB
of flash memory and 4 KB of SRAM. The peripheral complement of the
LPC804 includes a CRC engine, two 12C-bus interfaces, up to two USARTSs,
one SPI interface, Capacitive Touch Interface (Cap Touch), one multi-rate
timer, self-wake-up timer, one general purpose 32-bit counter/timer, one 12-
bit ADC, one 10-bit DAC, one analog comparator, function-configurable 1/0
ports through a switch matrix, an input pattern match engine, Programmable
Logic Unit (PLU), and up to 30 general-purpose I/0 pins [1].

Arm® Cortex®-M0+ __ EEPROMFlash ;
(up to 15 MHz) pkz) || CRCFades |
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Source: NXP
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Il. MCUXpresso Integrated Development Environment (IDE)

1. Go to the we

bsite:

https://www.nxp.com/design/software/development-

software/mcuxpresso—softwa re—and—tools—/mcuxpresso—inteqrated—

development-environment-ide:MCUXpresso-IDE, register and download the

MCUXpresso IDE installer. The installer is available for Windows, MacOS and

Linux:

Product Download

MCUXpresso IDE

Files License Keys

Notes

© Download Help

[show ail Files

File Description
MCUXpressolDE 11.4.1 - Linux

MCUXpressolDE 11.4.1 - Mac

+ + + +

2. Install MCUXpresso environment on your computer:

eoe
=8 © R IR ®
(¢ Project Explorer 33 1 Registers 45 Faults 7, Peripheralss =8

88y ® ¢

© E5LPCa0A_Project <Debuc>

> ProjoctSettings

> i Binaries

> i icludes

> @cwsis

> o

> (& component

> (Bdevice

< Bdrvers

(& fLclocke

[5 fLclockn

fsLcommon_srm.c
fsLcomman_armn

) fo_power
(6 fl_resetc
(8 fs_reseth
(8 fs_swm_connections.h
(8 fsl_swme
(5 fs_swm
2 fl_usarte
5 fs_usarth

> [c]LPCBOA_Project.c
> (2 seminost_hardfault.c

O Quickstart Panel 52 (- Variables 9 Breakpoints

MCUXpresso IDE - Quickstart Panel
T8EY Project: LPCB04_Project [Debug)
~ Create or import a project
88 New project
import SOK examlels).
import project(s) from filesystem.

SN - B

~ Debug your project

4:; Debug

~ Miscellaneous
® Edit project settings

@8 vicUxpresso Config Tools>>
(2 Quick Sattings>>

£

ENGINE ERASMUS+ 2020

MCUXpressolDE 11.4.1 - Windows

S File Name

L1

File Size

3 Files

-
v

928.6 MB ¥ mcuxpressoide-11.4.1_6260.x86_64.deb.bin

885.1 MB ¥ MCUXpressolDE_11.4.1_6260.pkg

¢ workspace_LPC804 - LPC804_Project/source/LPC804_Project.c - MCUXpresso IDE
oL re % 40 Qi JRE nid- 30D g

833.3MB ¥ MCUXpressolDE_11.4.1_6260.exe

Q i [K/#®wm¢ O@

= 5| 8 outine &5 o Global varisles EARE % =0

(5 tpos0a_projectc 53
26+ (INCLUDING, BUT NOT LTNITED T0, PROCUREWENT OF SUBSTITUTE GOUDS OR SERVICES; o sigon
25+ 0SS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON o boar
26 ANY THEORY OF LIABILTTY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT e
27 * (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS = perip
28 SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. & pin_muxh
n o ook configh
5 o (posoen
316 /ex 2 to_debug_consolen
2 Vetse  Lpcasa project.c o e con
3 % @rier Application entry point. :
3
3
3
B
3
3
finclue _¢ )_console.h"
7x'T0D0: insere other include files here. */
/4 T0D0: insert other definitions and declarations here. 3/
e
* @rief  Application entry point.
49= int main(void) {
/5 Inis. board hardare. +/
BOARD. Init80otPins(); -
BOARD_InitBootClocks();
54 BOARD_InitBootPeripherals(); N
55 #ifndef BOARD_INIT_DEBUG_CONSOLE_PERIPHERAL
S8 "7k Inis, FSL debug consoler #7
57 BOARD_InitDebugConsole();
58 #endif
5
60 PRINTF(“Hello World\n");
&
8 /x Force the counter to be placed into memory. ¥/
63 volatile static int i =0 ;
G /v Enter an infinite loop, Just increnenting a counter. */
65 while(1) {
] e
676 /% 'Dummy' NOP to allow source level single stepping of
& tight while() lo0p 4/
& _ssm vatatite ("nop");
7
7 rerno;
7y
3
) installed SDKs 7] Properties (2] Problems ) Console 82 ) Image Info G Debugger Console = O (9 Memory R (- Heap and Stack Usage =S =n
x 3 ¢[8 B[S o @ g, Moniors

COT Build Console [LPC804_Project]
BOOT_FLASH: 0GB
SRAM:

IAP_SRAM: 0GB 328
Finished building target: LPCBO4_Project.axf

make —-no-print-girectory post-build
Perforning post-build steps
arn-none-eabi-size "LPCBO4_Project.axf"; # arm-none-eabi-objcopy ~v -0 binary "LPC894_Project.axf" "LPC804_PI
tex b dec  hex filename
2260 LPC804_Project. axf

10108 8 732 10848

19:06:31 Build Finished. @ errors, @ warnings. (took 674ms)
4:3:58

Writable Smart insert

-1-PLO1-KA226-HE-095653

O hXP LPCBOS* (LPCBOS Project)

Page | 4


https://www.nxp.com/design/software/development-software/mcuxpresso-software-and-tools-/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE
https://www.nxp.com/design/software/development-software/mcuxpresso-software-and-tools-/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE
https://www.nxp.com/design/software/development-software/mcuxpresso-software-and-tools-/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE

Programing of embedded systems
1. Introduction

3. Then go to the website: https://mcuxpresso.nxp.com/en/welcome

MCUXpresso SDK Builder

The MCUXpresso SDK brings open source drivers, middleware, and reference example

applications to speed your software development. Customize and download an SDK

specific to your processor or evaluation board selections.

BB Select Development Board ’ A Access My SDK Dashboard

NXP strongly recommends you update to the latest version of MCUXpresso SDK that contains essential security

updates for Bluetooth Low Energy software stack implementations.

OVERVIEW

N MCUXpresso SDK
An open-source software
development kit (SDK) built
specifically for your processor and
evaluation board selections.

Learn More About MCUXpresso
SDK >

SOFTWARE AND TOOLS

- MCUXpresso IDE

(_IDE )

An easy-to-use integrated
development environment (IDE) for
creating, building, debugging, and
optimizing your application.

Learn More About MCUXpresso
IDE >

. MCUXpresso Config

\_CFG
Tools

A comprehensive suite of system
configuration tools, including pins,
clocks, SDK builder and more.

Learn More About MCUXpresso
Config Tools >

DEVELOPER RESOURCES

5 MCUXpresso Secure
sec ) Provisioning Tool

A graphical and command-line
programming and secure
provisioning tool for certificate and
key management, secure image
preparation, and processor
provisioning and programming.

Learn More About MCUXpresso
Secure Provisioning Tool >

4. Click Select Development Board and then select the prototype board with
the LPC804 microcontroller, and then click Build MCUXPresso SDK (actual
version):

NXO ™

A SDK Dashboard
BULD SDK
| ® seectsonrocesr
2 Middleware (0)
* Examples (0)
3 Toolchain (O)

= Processor Parametrics

A& Notifications
@ Preferences

WNLOADS

® MoUxpresso 0

® McUxpresso
Canfg Tools

Offine data

® McUxpresso
Secure Provisoning Too

resso SDK Builder

Select Development Board

Search for your board o kit to get started.

Search for Hardware

Select a Board, Kit, or Processor

LPCXpresso55506 (LPC55506)
LPCXpresso55516 (LPC55516)
LPCXpresso55528 (LPC55528)
LPCXpresso55569 (LPC55569)

LPCXpresso802 (LPC802)

LPCXpresso8 12MAX (LPC812)
LPCXpresso824MAX (LPC824)
LPCXpresso845MAX (LPC845)

»oMw
» oN
> dsc
»oMX
oKt
» Processors

> Deprecated

ENGINE ERASMUS+ 2020-1-PLO1-KA226-HE-095653

Selection Details

LPCXpresso804

# 196 com

LPCXpresso Development Board for LPC804

Matched Hardware Platforms
Found @) HW solutions that match your criteria

(Boards: @ED. Kits: @, Processors: €3)

Filtering Criteria - Reset all
Required Middleware

Middleware filtering not applied

Required Example Projects
Example Project filtering not applied

Required Toolchains
Toolchains filtering not applied

Processor Parametric Filtering
Processor Parametric Filtering not applied
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5. Select the operating system you are using and select Toolchain / IDE:
MCUXpresso. Select All available components:

NXO MCUXpresso SDK Builder

DT Build SDK for LPCXpresso804

BUILD DK Generate a downloadable SDK archive for use with deskiop MCUXpresso Tools.
1 SeloctBoard Procsseor Developer Environment Setting
sox

s Middeware (0)
" Examples (0)

SDK Version:  2.10.0 (released 2021-07-15)
B ey € A woerrce MR 2 © o E
= Processor Parametrics.
(Off)

ADMINISTRATION

A Notifications.
Name Category Description Dependencies
& Preferences
CMSIS DSP Library CMSIS DSP CMSIS DSP Software Library
B MCUXpresso IDE
Download
® Mcuxeresso
B Offine data «
® veuxer
6. After a while, the ready SDK will appear in your Dashboard. Click Download
eoe < workspace_LPC804 - LPC804_Project/source/LPC804_Project.c - MCUXpresso IDE
o] L) 2w = VoA T % B0 Q™ A= Qg K&M OB
2 Project Explorer 53 11f Registers 45 Faults %, Peripherals+ = B [2 LPc80s_Project.c 52 = O E= Outline 52 (1) Global Variables § =0
- . 25 mss OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
v L5 LPCBO4_Project <Debug> 26 Y THEORY OF LIABILITY, WHEVNER IM (UNVRA(T SVR!(Y UABIL[TY OR TORT
> Bouss -
> (& component 33 @brief Application entry point.
> 37 !lnc\ude
> 38 #incl
> 44 /% TODO: insert other definitions and declarations here. */
» a5
N 47 x gbrief Application entry point.
> 49< int main(void) {
> 52 BUARD Inl(Bno\Pxns(), -
53 BOARD_InitBootClocks();
’ 54 BOARD_InitBootPeripherals(); -
> [@fsl_usartc 56 7+ Init, FSL debug console. ¥/
> [fsLusarth 57 SONRD InuDebug(nnsnla()'
v @ source 60 PRINTF("Hello World\n");
> [2LPCBOA_Project.c 61
65 while(1) {
PIQ MCUXpresso IDE - Quickstart Panel &7e 7" Bunmy’ NOP to allow source tevel. single stepping of
R e . ) 68 tight while() loop */
- creae omportaprfact ] —asn volatile ("nog');
) 72}
7 z
(@ nstalled SDKs 5% |[] Properties [£] Problems (5 Console i} Image Info R Debugger Console 2, Offiine Peripherals = O [ Memory 53 (- Heap and Stack Usage o B3 §=n
puld @ Installed SDI
o Cean stalled SDKs

To install an SOK, simply drag and drop an SDK (zip flefolder) nto the ‘Installed SDKs" view. (Common 'meuxpresso folder]

~ Debug your project EB-E B (siedsoe

oo o P £
" SDK_2.x_LPCXpresso804 2.100 3 /SDK_2_10_0_LPCXpressoB04.zip.
e : A )

~ Miscellaneous
® Edit project settings.

{8 Mcuxpresso Config Tools>>
& Quick Settings>>

O 1XP LPC8OS" (LPCEOA.Project)
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8. Go to Import SDK examples (picture above) and select lpcxpresso804:

[ ] [ ] SDK Import Wizard

(D Importing project(s) for device: LPC804 using board: LPCXpresso804 x @ {
| |
| . Board and/or Device selection page

~ SDK MCUs @ Available boards 1% 4

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

lpcxpresso804

Selected Device: LPC804 using board: LPCXpresso804

Target Core: cmOplus
Description:

SDKs for selected MCU
Name SDK Version  Manifest Versic Location
Low-Cost Microcontrollers (MCUs) based on Arm Cortex-MO0+ Core

EB SDK_2.x_LPCXpresso804 2.10.0 (494 20 3.8.0 ‘@ <Common>/SDK_2_10_0_LPCXpre

@

[ Next> ] Cancel

9. Select demo_apps and then led_blinky. Click Finish:

ece 'SDK Import Wizard ece 'SDK Import Wizard
‘ ‘, I (V=1 MO =
. Import projects . Advanced Settings.

© Prjectnamo st ~ ClCHF Tbary Satigs
Use defaitlocation

Sotirry typo (and hosting varon)  medt (rohost-n)

-]
et se fostng point version of it
priect e Frcect Options e Usscharactratnr thn sting ased it
0 CPoict o SO Dobug Consle  Semiost @ UART  Example defal
oo et SOK PAINTE 0 C Iy "
imprt e s [IPR———
Examples M Pk BB
ar Deserston Vorson
- e C Compilr
aa 1 v it th oo iort g ta
Lonpuage standard  GNU G99 -ta-gnusg) ®
~ MeuLnker
Linksopctionto A
« Memory Configuration
Jr—
Dot LikServerFlash e womse.
T Nama sise Locstin sio orver
o PRoGRAY.FLAsH R oo o0 wose szt sl
Flosh Soor Fissn et o0 bty
i oc1a000000 o3 &
it i vz Octad0ote0 ey
nagrissn asanam s o owets
ot Merge.  Gport
@ <ok et cnco | QTR @ <o cnce T
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10. Build the project by clicking Build:

eoe
=l 2w ®
£ Project Explorer 53 1 Registers 45 Fauts 2, Peripherlss =0

8%y ®

~ drivers

I8 fs_clock.c

(5 fsl_clockh

¢ fsl_common_arm.c

p on_arm
h

eth
[ fsl_swm_connections.h

6 fsl_swm.c

1 fsl_swmh

) fsl_syscon_connections.h

& fslusarte
[ fslusarth
(5 rom_apin
> (Slpoxpressos0a

O Quickstart Panel 53

~ Create orimport a project

Y J—

& import project(s) from fle system.

(= Variables 9 Breakpoints

MCUXpresso IDE - Quickstart Panel
Project:Ipcxpresso804_led_blinky [Debug)

~ Buiild your project

Buid

o Clean
E-&-8

[& MocxpressoB04_led_blinkylsourcefled_biinky.c

_led_|

¢ workspace_LPC804 -

BoniLle % HH - 0-Qi®y-

1_blinky.c -

2 led_blnkyc 33

216/
22 'x variables

2

24 volatile uint32_t g_systickCounter;
25

266

27 'x Code

2

29 void SysTick_Handler (void)

30

31 if (g_systickCounter != 0U)

32

g_systickCounter—;

75 void SysTick_DelayTicks(vint32_t n)

3 gsystickCounter = n;
4 while (g_systickCounter != oU)
a g
2

¥

"
* @brief Main function

< int main(void)

o

/% Init output LED GPIO. /
GPIO_PortInit (GPI0, BOARD_LED_PORT);
it %/
BOARD_InitBootPins();
BOARD_InitBootClocks();

/% Set systick reload value to generate ins interrupt */
if (SysTick_Config(SysteaCoreClock / 1000U))

while (1)
{
¥

¥

while (1)

{

/+ Delay 1000 ps */
SysTick DelayTicks(10000);

GPTO_PortToggle (GP10, BOARD_LED_PORT, 1u << BOARD_LED_PIN);

%, Offine Paripherals
B = /@ m @ 9. Moniors

& mstalled s0Ks [ Properties [ problems &) Console &[5 Image info G Debugger Console
X &4 @

128 8

COT Build Console (Ipcxpresso804_led_biinky]
BOOT_FLASH: b o8
SRAM: 4064 B

0.00%
7328 18.01%
IAP_SRAM: 0GB 328 0.00%
Finished bullding target: lpcxpressod04_Led_blinky.axt
make —-no-print-directory post-build
eps

Perforning post-build st
eabi-size "lpcxpresso80d_led_blinky.axf"; #

Py ~v -0 binary _led_bl
bss
724

data dec
8 7220

text ane
6488 1634 Tpcxpresso804_led_blinky.axf

19:25:20 Build Finished. 0 errors, © warnings. (took 670ms)

=5 0 vemoy % 0

Qi K/®m¢ O

O 5 outine 52 - Globa varibles BARNe% =0

# BOARD_LED_PORT
# BOARD_LED_PIN

©Vg_systickCounter - volat
© sysTick_Handler(void)

© sysTick_DelayTicks uint
© main(void) : i

- Hoap and Stack Usage

O NXP LPCB04" (Ipexpressos.led_blinky)

11. Connect the LPCXpresso804 board with the USB interface labeled Emulator

to the computer:

Emulator

ISP RST

o)

POt

+H

e

B‘s’wa ‘ﬁf-n fa

Lk

ENGINE ERASMUS+ 2020-1-PLO1-KA226-HE-095653
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12. Program the microcontroller by pressing GUI Flash Tool:

(XX )
=g ®-R-wid Biw

¢ Project Explorer 53 i Registers 4 Faults 2 Peripheralss

B3Y

v @drivers
fa_clocke

fsl_reseth
fsl_swm_connections.h
fsl_swm.c

fsl_syscon_connections h

>

>

>

> (9 fsl_resete
>

>

> [l

>

> [#rom_apin

et tod _blinky.c-
®onie A[e]n ¢4 0-aim - e y———
8 ted_binkyc 52 = [ % Outine 5 (s Global Varibles
2e o pin_much
22 Variables b
¥
51 vevetiie sinisa s o systickCommier; e
%

CoeCaima: vt 32 ¢
ST Hudortid) - v

260
27 ' Code

> Slhoomsonns

5B sk
st_h

> (2] semi

ardtaultc
> @startun

> Butlties

> = Debug

> doc

O Quickstart Panel 53 (- Variables %o Breakpoints

MCUXpresso IDE - Quickstart Panel
T80 Project: Ipcxpresso804._led_binky [Debug]

~ Creato or import a projoct

® import project(s) from fle system.
~ Build your project
a Build
o Clean
~ Debug your project

4: Debug

S

© it project settings
MCUKpresso Confi Tool>

& Quick Setti

& Quick Satings»>

£

& /pcxprosso804_led_binkylsourcefled_biinky.c

N Ticks(int32.9) - void
295 void SysTick HandLer (void) psimeron
31 f (g_systickCounter
2
3 g_systickCounter—

N

35

36

37= void SysTick_DelayTicks(uint32_t n)

38

39 g systickCounter =

W while (g_systickCounter

a1 {

a2 }

3y

“

150 /xt

36 x @orief Main function

48c int main(void)

a9

50 Inis. output LED GPIO.

51 GPID PortInit(GPIO, HDARD LEDJ’OWL
52 /s 6o )

5 BOMD] ;

50 BOARD InitBootClocks!

55

56 systick reload value to generate lns interrupt +/
5 L sl Conrig(systencorectack 1 100001)
s

59 while (1)

60 {

61 ¥

@

6
64 while (1)

&

6 /% Delay 1000
67 SysTick_E De\iyl'lckslll)ﬂw)

68 (GPI0_PortToggle (GPIO, BOARD_LED_PORT, lu << BOARD_LED_PIN);
&

7 3
n

® nstalea SoKs [T Properties [£] problems ) Console 3¢ 5 image nfo G Debugger Console 5 Offine Perigheras = O (0 Memory 5% (or Heap and Stack Usage oo

% 0 ¢[® B - K@ o o0 M

Q ig (K@ ¢ OB
SRR o % § 20

O Buld Conol pcrsressosia led binky)

uz n 4a54 u u m
Finished BUT0ing trget: pcapressosod_LedbLinky-oxt
sake —no-print-girectory post-build

perforning post-build ste
--\pupressuaaa ed blinky. skt #

v -0 binary _led_b

nane
S TR S 105 Lpeupressosdd_ted_blinky.axt

19:25:20 Build Finished. © errors, 0 warnings. (took 676ns)

© hXP LPCB0S* (1pcaoressos..led blinky)

13. Leaving the default settings in the following programmer windows and click

Run:

[ XX ] Probes discovered

Connect to target: LPC804
1 probe found. Select the probe to use:

Available attached probes

LPC11U3x CMSIS-DAP v1.0.4 02014020

Supported Probes (tickjuntick to enable/disable)

MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes
&E Micro

SEGGER J-Link probes

Probe search options.

Search again

()

Serial number /1D / Nickna Type.
LinkServer _ NXP Semiconductors

GUI Flash Tool

| GUI Flash Tool fo
MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes
Program file into flash: Ipcxpresso804_led_blinky.axf

Manufacturer Target: LPC804

Probe Options
Probe specific options

Connect script (-] Workspace.. File System...
Default Flash Driver a
Reset Handling Default e
Flash Reset Handling Default )
Boot ROM Stall
Wire Speed
Reset the target on connection | Disable use of preconnect script
Target Operations
Select the target flash operation to perform
(Program _Erase |
Actions
[ ok ] Select the action to perform
© Program Program (mass erase first)
Verity only Check file areas blank
Options
Select the options to apply
File to program lpace_loc)/Ipcxpresso804_led_blinky/Debug/ipcxpresso804_led_biinky.ax{ @) Workspace. File System.
Format to use for programming @ axf bin
Base address
Reset target on completion

General Options
Flash programming tool options

Additional options
Repeat on completion @ Enable flash hashing
Clear console

Preview command

Cancel

14. The LED on the evaluation board should flash.

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

Page | 9



Programing of embedded systems
1. Introduction

15. Start Debug mode:

L] L] < workspace_LPC804 - _led_t i_blinky.c - IDE
=g ®-Rr@i¢ iBiw BonriLle % 450G i®- AT R g
25 Project Explorer 33 | ¥if Registers 5. Faults 7, Peripherals+ = 8| [ led_blinky.c
BS Y @ 8| e
« Barivers 22 "% Varisbles
> [&fsl_clockc 2 :
- 24 volatile uint32_t g systickounter;
> [Bfsl_clockh 25
> [ fsl_common_arm.c 262
> [H fsl_common_arm.h 27 * Code
) 2
N 29= void SysTick_Handler (void)
30
> 31 if (g_systickCounter
> 2
> 33 g_systickCountes
> ET
35 )
’ 36
> 37 void SysTick_DelayTicks(uint32_t n)
> 38 {
> fsl_swm_connections.h 39 g_systickCounter
> @fsLswme “ uhite (o.: systickcounter ¢
> (B fssumn 5 7
> [R fsl_syscon_connections.h 43 }
> [@ fl_sysconc a
> a5e /xt
] [fsLsyscont 46 " @brief Main function
(& fol_usartc I
> fsl_usart.h 48= int main(void)
> [B rom_ 49 {
> (©lpcxpresso804 50 /% Init output LED GPIO. %/
51 EPIU )_PortInit(GPI0, BOARD_LED_PORT);
52 Board pin init, +/
53 l!oARanuBnnthns() 3
54 BOARD_InitBootClocks();
55
56 /% Set systick reload value to generate lms interrupt */
57 if (SysTick_Config(SystemCoreClock / 1000U))
58
59 while (1)
60 {
O Quickstart Panel §3 (x)= Variables ®g Breakpoints =8 61 ¥
62 }
MCUXpresso IDE - Quickstart Panel 6 )
Project: Ipcxpresso804_led_blinky [Debug] 2: while (1)
~ Croato orimport a project 6 /+ Delay 1000 s

67 SysTick DelayTicks (1000U);

New projact. &8 GPI0_PortToggle(GPI0, BOARD_LED_PORT, 1u << BOARD_LED_PIN);
mport SOK example(s o

® import SOK example(s). %y

® import project(s)from fil systom. N

~ Build your project @ installed sDks [ Properties (21 Problems ) Console 32 5 Image Info. G Debugger Console %omm- Paripherals

Build X & GG B = BE oy gy Menitrs
o Ciean COT Build Console [IpexpressoB04_led_biinky]
BOUI_FLASH: [) 128 8 0.00%
SRAM: 7328 4064 B 18.01%
~ Debug your project 1o 28 e 8.0
Y Finished building target: pcxpresso8d_led_blinky.axf
2 nake —no-print-directory post-build

Performing post-build s

~ Miscellaneous Srminone-capizsize *pexpressod_Led_blinky. axt py ~v -0 binary "lpcxp _led_bl
text data  bss  dec  hex fil
O Edit project sattings 6488 S 7 720 1058 poupressosed_led blinky.axt

MCUXpresso Config Tools>>
@ Quick Settings>>
19:25:20 Build Finished. © errors, @ warnings. (took 670ms)

(&) NpcxpressoB04_led_blinky/source/led_blinky.c

=8 0 Memoy 2 ¢

leap and Stack Usage

Q g A#®wm¢ OB
BV o %

= Outiine 52 (- Global Variables.

# BOARD_LED_PIN
¥ g_systickCounter : volatile int32_t
© SysTick_Handler(void) : void

© SyiTick.DelayTicks(uint32.0 : void
© main(void)

) NXPLPCB04* (Ipexpressos.led_blinky)

16. By pressing Step Over (F6) you can execute the program in steps. Pressing
Instruction Stepping Mode opens the Disassembly window where you can
see the generated assembly instructions. Go to the Peripherals tab and find

the GPIO and then the BO_13 registry:

ece
0@ eS8 E

25 Project Explorer

< workspace_LPC804 - led,

RSWONLLC % 40 QB (e Gror e

{_blinky.c - IDE
e » 3

7, Peripheralss 5 =

1 Registers 45 Faults

fEme _led_binky L a (clCe+
e [
Ner [Vaiue Access |Location ~  Thread #1 1 (Suspended : Breakpoint)
> 0x40024000 = main) atlod_blinky.c:68 0x53a
; EA001E0K 45 arm-none-cabi-gdb (10.1.90.20201028)
> 0x40060000
> 0x50000000
> 0x40038000
> 2 0x80014000 | [ ed_binky.c 32
v 3 0xa0000000 | 3,
> 001 RW  0xa0000000 | 33 g_systickCounter—;
> 0x01 AW 0xa0000001 | 34
> ox00 RW  0xa0000002 ;Z i
’ oxo1 RW. 060000003 | 37 yoiq sysTick_DelayTicks(uint32_t n)
> 0x01 RW  0xa0000008 | 35 {
> 001 RW 00000005 | 39 g systickCounter = n;
> 0x00 RW  oxa0000005 40 while (g_systickCounter != oU)
> 0x01 Rw  oxoooooo7 | 41
> 0x01 AW owoo00008 | G2, )
> 0x01 RW  0xa0000009 | 44
> 0x01 AW 000008 | 455 /!
> ox01 RW 0xa000000b ig : @brief Main function
i os0] [ 0000¢ 48= int main(void)
v 0100 RW  0xa000000d | 4o {
00 RW___{o] 50 /x Init output LED GPIO.
> 0x01 M Ga000000e | 51 GPIO. portInit (Ghi0, BOARD.LED_pORT);
: L i
> oot RW. 0xa0000010 | 55 goaRp InitBootClocks();
> 0x01 RW  0xa0000011 | o5
> 0x01 RW  0xa000001 /% Set systick reload value to generate 1ns interrupt +/
> 0x01 AW omooooots | 57 if TSy Tiek Contia systencareCtock 1 100001)
: L 59 white (1)
60 {
U Quickstart Panel 53 (x)- Variables 9 Breakpoints =g 2 N i
MCUXpresso IDE - Quickstart Panel o while (1)
T8 project: Ipexpresso804_led_biinky [Debug] o
2 . &6 7+ Delay 1000 ns
e a s et 67 SysTick DelayTicks (1000U) ;
& o pojct ves GPTO_PortToggle(GPI0, BOARD_LED_PORT, 1u << BOARD_LED_PIN);
® import SOK example(s). 70}
@ importproject(s from e system. n

~ Build your project @ nstaled SOKs [T Properties (21 Problems ) Console 33 [ Image Info G Debugger Console 7,

&, buid ®
o clean MU Appiication]
*lpcxpresso804_led_blinky Linkserver Debug' started on port 50074

Offiine Peripherals

kB (60 @ @0 8 @+ (90 Monitors

_led_biinky g (clc
[HCUXpresso semihosting Telnet console for
~ Debug your project

15 bobug

4 Torminate, Bl and Debug

-E-B-

~ Miscallaneous
©® Edit project settings

8 vicUXprosso Config Tools»>
(3 Quick Settings>>

L)

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

=0

= O [ Memory 52 () Heap and Stack Usage

%

Q i A@&m¢ O
BV o % i =0

92 Outine 83 (1) Global Variabies

© SysTickt Dsllyncks(mmJL!] oid

Disassembly 52 =g

ntor location here 0 onE@ e
00000518 movs r2, #250 3 oxfa

Wi v, 0

novs  ro, 13

bl BxlﬁdB <__aeabi_uidivmod>

w3

novs

L BxAGt <sysH:K_conMg>

subs ro, #

Soin osan caninist>
while (1)

b x52¢ <mainssox
SysTick DelayTicks (10000);

novs i oxfa

Tsls r3, r3. *n

movs

bl bvidh <sysTick DelayTicks>
GPI0_PortToggle(SPI0, BIARD_LED_PORT, 1u << BOA

movs 13, 5 0x80

(P

movs  r3, #160 i oxa0

Bsls  r3; r3, 2

movs  rl, #0

00000546: bl 0x14bc <GPIO_PortToggle>
SysH:k DelayTicks(10000);
wmeséa:  b.n  0x530 cmainsaz>
0000054c:
0000054e:

W rel e a2

O NXP LPCBOA" (lncxprossoB.lo
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Programing of embedded systems
1. Introduction

17. Check how the value of the BO_13 register changes when the LED is on and
off.

18. You can change value of BO_13 register directly in Peripherals tab, by write O
or 1.

lll. Exercises
1. Check the operation of other Debugger functions in the Run menu:

[ Run  RTOS Analysis Window Hel
| [P Resume

|
Terminate

. Step Into
i Step Over

Step Into Selection

2. Check out the other examples provided with the SDK.
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