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About this document

This document will explain how to build and run the LPCOpen Ethernet example projects, it also explains
the needed board and PC connections and configurations.

The steps described in the document were done using the LPC1769 MCU like the one in the LPCXpresso
board for LPC1769 with CMSIS DAP probe, but the same principles are applicable to any LPC MCU.

Software versions

The steps described in this document are valid for the following versions of the software tools:

o LPCXpressov8.1.4
o LPCOpen v2.xx

Boards

o LPCXpresso board for LPC1769 with CMSIS DAP probe
o EA LPCXpresso BaseBoard
o LPC-Link2
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1. Overview and concepts

1.1 LPCOpen

LPCOpen is an extensive collection of free software libraries (drivers and middleware) and example
programs that enable developers to create multifunctional products based on LPC microcontrollers.
Access to LPCOpen is free to all LPC developers.

1.1.1 Core driver library

The core driver library contains common chip-specific drivers. It is divided into two layers: a chip driver
layer containing drivers optimized for a specific device or family, and a board layer containing board-
specific functions and low-level setup code.

1.1.2 Middleware
LPCOpen includes access to key middleware elements:

SEGGER emWin graphics object library

SWIM graphics library

LWIP open-source networking stack - source code and examples

USB libraries: USBD device library for all LPC devices and LPCUSBLib open-source USB host stack -
both use the USB ROM APIs or a Flash-based library

O O O O

1.1.3 Examples
LPCOpen includes an extensive set of examples designed to illustrate how to use core driver library
functions and middleware. Examples demonstrate use of:

Peripherals such as 12C, UART, SPI, and GPIO
USB host and device

Ethernet use with an IP stack (LWIP)

emWIN and SWIM graphics libraries

O O O O

1.1.4 LPCOpen with an RTOS
LPCOpen libraries are RTOS agnostic and can be used with a simple control loop. Examples are also
included in each software download package for use with FreeRTOS.
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2. Running the lwip_tcpecho and webserver demo applications

2.1 Downloading a LPCOpen package

— The LPCOpen packages can be found on the LPCXpresso installation folder, just make sure the
package to be used is the latest one available:

C:\nxp\LPCXpresso_8.1.4_606\Ipcxpresso\Examples\LPCOpen

r - : L=l g
@Ov| Lo Prim_ary (C:j ; nxp LPCXpr_esso_S.l.Eﬂﬁ_b Ipexpresso ¢ Exa;;es 3 EC_Op;n_b - | 5 | | Search LPC... 2 |
Organize v Q Open « Burn MNew folder ==« [ @
v Favorites MName . Date modified Type Size it
Bl Deskiop @ Ipc5410x_lpcxpresso_54102_|poxpresso_3.01azip 3/14/2016 7201 AM ALZip ZIP File 1119 KB
& Downloads @ Ipc5411x_xpresso54114_poxpresso_v3.00b.001_41zip  3/14/2006 7:01 AM ALZip ZIP File 1632 KB
%3 Dropbox @ Ipcopen_2_05_lpcxpresso_nxp_lpoxpresso_1343.zip 3/14/2016 7201 AM ALZip ZIP File 480 KB
15| Recent Places @ Ipcopen_2_05_lpcxpresso_nxp_lpoxpresso_1347.zip 3/14/2016 7201 AM ALZip ZIP File 678 KB
@ Ipcopen_2_06_lpcxpresso_manley_11ub8 zip 3/14/2016 7201 AM ALZip ZIP File 1,239 KB
7l Libraries @ Ipcopen_2_06_lpcxpresso_nxp_lpoxpresso_11ub8.zip 3/14/2016 7201 AM ALZip ZIP File 1,084 KB
@ Documents @ Ipcopen_2_10_lpcxpresso_ea_devkit_1788.zip 3/14/2016 7:01 AM Al Zip ZIP File 4176 KB
J7 Music @ Ipcopen_2_10_lpcxpresso_ea_devkit_4088 zip 3/14/2016 7:01 AM Al 7ip 7IP File 4221 KB
[&] Pictures |@ Ipcopen_2_10_lpcxpresso_nxp_lpcxpresso_1769.zip 3/14/2016 T:01 AM ALZip ZIP File 4,021 KB |
gﬂ Subversion @ Ipcopen_2 12 _lpcxpresso_hitex_eva_1850.zip 3/14/2016 7:01 AM ALZip ZIP File 4,003 KB
E Videos @ Ipcopen_2_12_lpcxpresso_hitex_eva_4350.zip 3/14/2016 7:01 AM ALZip ZIP File 7171 KB =
@ Ipcopen_2_12_lpcxpresso_keil_mcb_1857.zip 3/14/2016 T:01 AM ALZip ZIP File 4,146 KB
1% Computer @ Ipcopen_2 12 _lpcxpresso_keil_mcb_4357 zip 3/14/2016 7:01 AM ALZip ZIP File 7318 KB
% Primary () @ Ipcopen_2 12 _lpcxpresso_ngx_xplorer_1830.zip 3/14/2016 T:01 AM ALZip ZIP File 3,894 KB
@ Ipcopen_2_12_lpcxpresso_ngx_xplorer_4330.zip 3/14/2016 T:01 AM ALZip ZIP File 7,052 KB
"j Netwark @ Ipcopen_2_12_lpcxpresso_nxp_lpclink2_4370.zip 3/14/2016 T:01 AM ALZip ZIP File 1,669 KB
@ Ipcopen_2_16_lpcxpresso_nxp_lpoxpresso_4337.zip 3/14/2016 T:01 AM ALZip ZIP File 4,899 KB
@ Ipcopen_2_17_lpcxpresso_nxp_lpoxpresso_1125.zip 3/14/2016 T:01 AM ALZip ZIP File 441 KB
@ Ipcopen_2_18_lpcxpresso_nxp_lpoxpresso_1837.zip 3/14/2016 T:01 AM ALZip ZIP File 4,435 KB
@ Ipcopen_2_19_Ipcxpresso_lpeBl2max.zip 3/14/2016 T:01 AM ALZip ZIP File 753 KB
@ Ipcopen_2_19_lpcxpresso_nxp_lpcxpresso_812.zip 3/14/2016 T:01 AM ALZip ZIP File 754 KB
@ Ipcopen_2_ 19 Ipcxpresso_nxp_lpcxpresso_824 zip 3/14/2016 7:01 AM ALZip ZIP File 859 KB
@ Ipcopen_2_20_lpcxpresso_nxp_lpcxpresso_1549.zip 3/14/2016 7:01 AM ALZip ZIP File 1,127 KB I
@ Ipcopen_vZ_00a_lpcxpresso_nxp_lpcxpresso_11c24.zip  3/14/2016 7:01 AM ALZip ZIP File 401 KB
@ Ipcopen_vZ_00a_lpcxpresso_nxp_lpcxpresso_11uld.zip  3/14/2016 7:01 AM ALZip ZIP File 1,086 KB il
W s - T e — PR
% lpcopen_2_10_lpcxpresso_nxp_lpexpresso.. Date modified: 3/14/2016 7:01 AM Date created: 4/5/2016 11:38 AM
ALZip 7IP File Size: 3.92 MB
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In case it is not the latest package available go to the link http://www.nxp.com/lpcopen and select
the corresponding family of microcontrollers, for this example we chose the LPC1700 series:

LPCOpen ports for LPC Cortex-M series microcontrollers
LPC1100 Series
LPC1300 Series

LPC1700 Series

LPC1800 Series

LPC54110 Series

On the next page you will find the latest available LPCOpen software package downloads along
with older versions of the packages. Look for your board/device and click on the software
download link, for this example we chose the package for the LPCXpresso IDE but there is also a
package for the IAR and Keil IDEs:

Software Package Downloads

Latest available LPCOpen 2.xx || Older versions of LPCOpen 2.xx || Older versions of LPCOpen 1.xx

Supported Software Toolchain’ Documentation Debugger(s)® Related Version history and
board(s)/devices(s) Download download link? downloads  known issues

link
Embedded Artists L v2.10 LPCXpresso  Windows help file Redlink Windows History
LPC1788 board Release Date:  v7.0.2_102 (chm) USB drivers

03/13/2014 HTML Help

package

£v2.10 IAR EWARM ULINK/IME

Release Date:  6.70.1 (Keil I-Jet (IAR)

03/13/2014 Keil MDK-

ARM v4.73a

LPCXpresso > v210 LPCXpresso  Windows help file Redlink Windows History
LPC 1769 board Release Datel} v7.0.2_102 (chm) USB drivers
03/13/2014 HTML Help
— package
& v2.10 IAR EWARM ULINK/IME
Release Date:  6.70.1 (Keil I-Jet (IAR)

03/13/2014 Keil MDK-
ARM v4.73a
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2.3 Setting up the hardware

Based on the readme information on the examples, the LPCXpresso LPC1769 board needs to be connected
with base board in order to use the RS232/UART and Ethernet ports. These are the connections and
configurations needed for the boards to work correctly.

2.3.1 LPCXpresso board for LPC1769 with CMSIS DAP probe

- Thereis a known issue with the LPCXpresso1769/CD board rev D (rev D1 boards are not affected).
Debugging works when the LPCXpresso1769/CD board is standalone but stops working when
mounted on a base board, it also causes that a "CRP DISABLD" USB drive appears on the PC instead
of the debug interface. This happens because the debug MCU (LPC11U35) will start-up in ISP mode
if an external reset signal is low during power-up. This is a typical situation if there is a reset
generator on the base board. So the workaround is to remove R57 on the LPCXpresso1769/CD
board. This will disconnect the ISP enable signal on the LPC11U35 from the external reset signal.

= Designed by Embedded Mhﬁ%u . .
;‘U’ Xpressol769 wlth CMSIS-Dy rev D (§) 20156 -
50000000000 @@
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— Since the LPC1769 board will be powered by the baseboard the LPC-Link2 board will be used to
program and debug the demo applications. In order to use an external debugger to program the
LPC1769 MCU, the JP3 connector needs to be shorted to disable the CMSIS-DAP interface and
allow an external debugger to be connected.
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2.3.2 EA LPCXpresso BaseBoard

— The main power source will be used to power the system and will also be used as USB-to-UART
interface:

USB-to-UART
(main power source)

— The LPC1769 UART can be connected to one of three different peripherals in the EA LPCXpresso
BaseBoard, for this example we will use the USB-to-UART Bridge (U22) which is the default mode,
all the three jumpers in J7 need to be inserted:

SW1

INH B A INHB A
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- Remove the J54 jumpers, if these are not removed these cause the board to be always on reset.
This happens when using a terminal application, such as Tera Term, that is connected to the COM
port associated with the board and at the same time have the J54 jumpers inserted, the terminal
application might be the cause of this problem. If the terminal application is pulling DTR low the
board will be reset and if it pulls RTS low it will control the bootload enable functionality.
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2.2 Importing the LPCOpen examples

- Open LPCXpresso, create a new workspace and click on OK:

- = : y
.1 Workspace Launcher — - u

Select a workspace

LPCXpresso stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session,

Workspace:  Ch\Users\b38285\Documents\LPCXpresso_8.1.4_606\workspace-LPC1768 hd Browse...

» Copy Settings

P @ [ ok || Cancel

— On the Quick Start panel click on Import project(s):

m
[}
m

LQ & =V % - 0 &d = O

>
| »

b4 Start here

® Import project(
1] New project...

|y Build all projects []
Ry, Build "' []

& Clean " []

¥ Debug " []
:ﬁ‘\ Terrinate, Build and Debug " [] e

m

&y Edit " project settings

(2 Quick Settings -

e

- The Import project(s) wizard will open. There are two ways to import projects, import projects
contained in archives or unpacked projects, for this example chose the Project archive (zip) option

and click on Browse...:
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Import project(s)
Select the examples archive file to import.

Projects are contained within archives (.zip) or are unpacked within a directory. Select your
project archive or root directery and press <Mext>. On the next page, select those projects you
wish to import, and press <Finish>.

Project archives for LPCOpen and 'legacy’ examples are provided,

Project archive (zip)

Archive Bro

Project directory (unpacked)
Root directory

LPCOpen
LPCOpen is the recommended code base for Cortex-M based NXP LPC Micrecontrollers.

LPCXpresso includes the LPCOpen packages which can be imported directly by pressing the Browse
button in the Project archive (zip) sectien, above, and navigating to the Examples/LPCOpen directory.

Alternatively, press the button below to Browse the LPCWare,.com website for latest resources,

Browse LPCOpen resources on LPCWare.com...

@ < Back Next > Finish

r B
1.4 Import project(s) tlﬂlg

installation, select it and click on Open:

Search for the downloaded *.zip file or locate the package included on the LPCXpresso

-

| Select the archive containing the projects to import

@Uv| . % nxp » LPCKpresso 81.4 606 » Ipcxpresso » Examples » LPCOpen »

- | g | | Search L;CC,:)E:
= ——

»

m

Organize = Mew folder

il RecentPlaces  # MName : Date modified Type Size
. o @ Ipc5410x_Ipcxpresse_54102_|pcxpresso_3.01a.zip 3/14/2016 7:01 AM ALZip ZIP File 1119 KB
& Libraries B IpcSH1 L apressoSa114_Ipexpresso 3006001 dlzip  3/14/2016 701 AM  ALZipZIP File 1,632 KB
2 Documents 6l Ipcopen_2_05_Ipoxpresso_nxp_lpopresso_1343zip  3/14/2016 701 AM  ALZip ZIP File 480 KB
él :?:::ES & Ipcopen 2,05 Ipoxpresso_mip_lpopresso_1347ip  3/14/2016 701 AWM ALZip ZIP File 678 KB
. @ lpcopen_2_06_lpcxpresso_manley_11ub8 zip 3/14/2016 701 AM  ALZip ZIP File 1,239 KB
Eﬂ Sl..lbversmn 3 @ Ipcopen_2_06_lpexpresso_nxp_lpcxpresso_11u68.zip 3/14/2016 7:01 AM ALZip ZIP File 1,084 KB
B Videos B8 Ipcopen 210 Ipoxpresso_ea_deviit 1788 7ip 3/14/2016 701 AM  ALZip ZIP File 4176 KB
- Computer @ Ipcopen_2_10_lpexpresso_ea_devkit_4088.zip 3/14/2016 7:01 AM ALZip ZIP File 4221 KB
- & Pimay ()| |§_ﬁ Ipcopen_2_10_lpcxpresso_nxp_lpckpresso_1769.zip 3/14/2016 7:01 AM  AlLZip ZIP File 4,021 KB
@ lpcopen_2 12 |pcxpresso_hitex_eva_1850.zip 3/14/2016 7:01 AM ALZip ZIP File 4,003 KB
h¥4 Iiﬁ‘ﬁ Irranen 2 12 Inrvnresen hitey eua 4350 7in 24520 A 7M1 ARA Al Tin 7P File 7171 KR

File name: Ipcopen_2_10_lpcxpresso_nxp_lpcxpresso_1769.zip hd [*.zip

)

[ ope%[ Cancel |
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Click on Finish:

F - C C— - e — — - ™y
4.4 Import project(s) - E@g

Import project(s)
Select the examples archive file to import.

Projects are contained within archives (.zip) or are unpacked within a directory. Select your
project archive or root directory and press <MNext>. On the next page, select those projects you
wish to import, and press <Finish>,

Project archives for LPCOpen and 'legacy’ examples are provided.
Project archive (zip)
Archive oxpressot\Examples\LPCOpentlpcopen_2_10_lpcxpresso_nxp_lpcxpresse_1769.zip | | Browse...

Project directory (unpacked)

Root directory Browse...
LPCOpen

LPCOpen is the recommended code base for Cortex-M based NXP LPC Microcontrollers.

LPCXpresso includes the LPCOpen packages which can be imported directly by pressing the Browse
butten in the Project archive (zip) section, above, and navigating to the Examples/LPCOpen directory.

Alternatively, press the button below te Browse the LPCWare.com website for latest resources,

I ’ Browse LPCOpen resources on LPCWare.com...

@ < Back Ned> | Finish%l Cancel
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2.4 Building the demo applications

After importing the projects to the workspace these can be closed to avoid having all of them

opened in the workspace. Then we can open only the Iwip_tcpecho and
click on the projects and click on Open:

[(5 Proje.. 21 | %, Perip.. Ml Regis.. & Symb.. = 8
BEE -
o freertos_blinky -
17 iperf_server I
o Ipc_board_nxp_lpcxpresso_1769
13 Ipc_chip_175x 6x
o Ipcusblib_KeyboardHost
17 Ipcushlib_MassStorageHost
o lwip_tcpecho_freertos
[C3 hwip_tcpecho_sa
[ periph_adc Mew »
13 periph_blinky
I periph_bod = Copy Ctrl+C
o periph_can Paste Ctrl+V
L periph_clkout | 3¢ Delete Delete
I.L-‘ per!ph_dac Move...
13 periph_ethernet
o periph_flashiap SR =
T_:I periph_iZc s Import..
L periph_pinint
I periph_pmu Ra Ecport..
D periph_ritimer Open Project ---
LI periph_rtc _%
LI periph_spi Run As ’

webserver demos. Right

A pop-up window will appear asking if the referenced projects should also be opened, click on

Yes, you should see the projects opened along with the M4 chip and board libraries:

-
1.0 Question

[

Should referenced projects also be opened where applicable?

[C] Remember my decision

( Yesw | Mo
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[75 Proje.. 52 Perip... (i) Regis.. & Symb.. = &
o Froj P g 1 o

3 freertos_blinky
0 iperf_server
4 [£5 |pc_board_nxp_lpcxpresse_1763
> B, Archives
> [ Includes
s 2 inc
» 23 sre
> (= Debug
b 5 Ipc_chip_175x 6x
3 Ipcusblib_KeyboardHost
15| Ipcusblib_MassStorageHost
5} lwip_tcpecho_freertos
4 (5 lwip_tcpecho_sa
H ;-_';P Binaries
> [ Includes
- 2 example
> 2 lwip
> 2= Debug
[J periph_adc
3 usbd_lib_hid_mouse
4 |E webserver|
H ﬁ? Binaries
> [ Includes
» [ example
> 2 lwip
> (= Debug
5} webserver_freertos

2E -

The next step is to build the projects, select the project, go to the Quick start panel and click on
Build ‘Iwip_tcpecho_sa’ [Debug] and Build ‘webserver’ [Debug] respectively:

[(5 Proje.. 2 |2, Perip.. [l Regis.. &1 Symb...

] freertos_blinky
| iperf_server
s (25 Ipc_board_nxp_lpcxpresso_1769
- 25 Ipc_chip_175x_6x
13 Ipcusblib_KeyboardHost
] Ipcushlib_MassStorageHost
5] Iwip_tcpecho_freertos
s (G5 Iwip_tcpecho_sa
10 periph_adc

e R

W) Quin. 23 Va Br Cu

|
-

] o

=

lem | »

b4 Start here

® Import project(s)

[Ef New project...

jmp Build all projects [Debug]

Q Build 'lwip_tcpecho_sa’ [Debug]
@f' Clean 'lwip_tcpecheo_sa' [Debug]
f& Debug 'lwip_tcpecho_sa' [Debug]

ﬁ Terrninate, Build and Debug 'lwip_tcpecho_sa' [Debug]

»
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— The corresponding chip and board libraries will be built and the files lwip_tcpecho_sa.afx and
webserver.afx will be generated:

& Console &3 ; =

CDT Build Console [lwip_tcpecho_sa]

make --no-print-directory post-build

Performing post-build steps

arm-none-eabi-size "lwip_tcpecho_sa.axf"; # arm-none-eabi-objcopy -v -0 binary
text data bss dec hex filename
71944 16 1812 72972 1ldec lwip_ tcpecho_sa.axf

17:51:23 Build Finished (toock 3s.265ms)

El Conseole 532 =

CDT Build Console [webserver]

make --no-print-directory post-build

Performing post-build steps

arm-none-eabi-size “"webserver.axf”; # arm-none-eabi-objcopy -v -0 binary

text data bss dec hex filename
67784 16 1884 68724  18c74 webserver.axf

17:52:12 Build Finished (tock 1s.949ms)
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2.5 Running the demo applications

Both of the demos require the board and laptop to be connected to a router since the board will acquire

an IP address via DHCP.

2.5.1 lwip_tcpecho_sa demo

— Select the project and go to menu Run > Debug Configurations:

prame s oeypesse

Search Project !_Run Window Help

B~ I

Peripher... {iii R

p_lpc5410x.c

F L

SUre

e
lerrupt
rrrupt
rrupt_dma

Resume
Suspend
Terminate
Disconnect
Step Into
Step Ower
Step Return
Run to Line

Use Step Filters

Run Last Launched
Debug Last Launched

Run History
Run As

Run Configurations...

Debug History
Debug As

Debug Configurations...

fil

Shift+F5

Ctrl+F11
F11
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The Debug Configurations window will open, double click on the “C/C++ (NXP Semiconductors)
MCU Applications” option to create a new connection and program the MCU trough the LPC-

Link2 debug probe and click on Debug:

-
Debug Configuraticns
X g g

Create, manage, and run configurations

R —+,
L1 &=l x| B 5 'r Will be created 1ame: Iwip_tcpecho_sa Debug

type filter text T Main

% Debuggerj = Qommorﬂ E:/ Sourcej

4 5] C/C++ (NXP Sepledfductors) M%

|FE] wip_tcpecho_sa Debug |
[E] C/C++ Application
[E] C/C++ Attach to Application
[€] C/C++ Postrnortem Debugger
b [&] C/C++ Remote Application
[£] GDB Hardware Debugging
= Launch Group

C/C++ Application:

Debughlwip_tcpecho_sa.axf

Project:
Iwip_tcpeche_sa

Build (if required) before launching

’ Wariables... ][Searchproject...][ Browse... ]

Browse...

Build cenfiguration: | Select Automatically

)

() Enable auto build

@ Use workspace settings

Connect proecess input & output to a terminal,

() Disable auto build
Configure Workspace Settings...

< T 3

Filter matched 8 of 11 items

Revert Apply

@

| erugﬁ[ Cloze
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A new window will show up and it will display the connected emulators, select the LPC-LINK2
CMSIS-DAP emulator and click on OK:

X Py
Connect to emulator: NXP LPC17xx
1 emulator found.
Select the emulator to use
Mame Serial number/... Type Manuf,
LPC-LINK2 CMSIS-DAP V5,147 BFWNUCU LinkServer NXP 5.,

4| [

Emulator search options

Remember my selection (for this Launch configuration)

@ | OK‘;Q [ Cancel |

After this a new message will show up, indicating that 2 SWD devices were found, select the
Cortex-M4 device which is the one used by the example:

-

X

S5

SWD

Configuration

2 available SWD Devices detected.

Target 'Cortex-M4' has been selected.

Device | Name TAPId Details

0 Cortex-M4 O:2ball477  APID:24770011
[[11 Cortex-MD 0:2ball477  APID:24770011

@

[ ok %[ Cancel
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You should now be able to debug the program and step through the code:

& -— - N
1.4 Develop - lwip_tcpecho_sa/example/src/lwip_tcpecho_sa.c - LPCXpresso —— Elﬂlg
. — — — — S
File Edit Source Refactor Navigate Search Project Run Window Help
S R ARIREE - R S RN I ] ) RG-SR R Y 35 STTSE R ) R S RO R o [l

-

P

pom

IS IR

R

5 = B 4 Debug 3

(= - 4 [t] lwip_tcpecho_sa Debug [C/C++ (NXP Semiconductors) MCU Application]
4 m{? wip_tcpecho_sa.axf [LPC1769 (cortex-m3]]
4 f® Thread #1 <main> (Suspended : Breakpoint)

o lwip_tcpecho_freertos -
45 lwip_tcpecho_sa

D% Build 'lwip_tcpecho_sa' [Debug]

b ﬁ'? Binaries il = main() at lwip_tcpecho_sa.c:95 Oxbe36 -
b il Includes [£] wip_tcpecho_sa.c i3 = 0
(| 4 B example = g8 | =
. / -
b & ine 9= int main(void)
4 = src 98 {
b [€] er_startup_lpcl75x 91 uint32_t physts;
I I+ [ echo.c 92 ip_addr_t ipaddr, netmask, gw;
| i [0 echoh 93 static int prt_ip = 8;
- a4
i [€] wip_tcpecho_sa.c a5 RS R R
[l & [€ sysinit.c 95 * B
| resdme.txt 97 /* Initialize LWIP */ 3
b B wip 98 Iwip_init();
> (= Debug 99
! 2] LWIP_DEBUGF(LWIP_DBG ON, ("Starting LWIP TCP echo server...'n"}):
(| 3 periph_adc i o1 - - =
L FS—T— P /% Static TP assignment */
RTINS . = 83 #if LWIP_DHCP
QQE 0=V %E 7 = 24 IP4_ADDR(&gw, @, @, @, B); I
ll 25 IP4_ADDR(&ipaddr, 8, 8, 8, 8);
p (211 IP4 ADDR(&netmask, @, @, @, @);
tart here = |— a7 #else
EA Starth S 1:
ll 08 IP4_ADDR(&gw, 10, 1, 1@, 1);
|| | & Import project(s) = 29 IPA ADDR(&ipaddr, 1@, 1, 1@, 234); -
€] Mew project... il I
| | oo Build all projects [Debug] &) Console 2 Problems Memory € Instruction Trace izl SWO Trace Config B2 Power Measurement ... Search = B

Quick Access

% | (& Develop ] 45 Debug

w|iv =8

[

b 9

| BREBEREE MBI

Iwip_tcpecho_sa Debug [C/C++ (NXP Semiconducters) MCU Application] wip_tcpecho_sa.axf

& Clean 'lwip_tcpecho_sa' [Debug]

:Xfé: Debug 'lwip_tcpecho_sa' [Debug) ™
Writable

Fl

Smart Insert 95:1

: () NXP LPC1769 (wip tcpecho sa)
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- Now open an hyperterminal, in this care Tera Term, and connect with the USB serial port and

reset the board:

Tera Term - [disconnected] VT

File  Edit 54 Tera Term: New connection

o TCHIP Host: myhost.example.com
| History

Telnet
@ 55H

Other

Service: TCP portit: |22

S5H version: |SSH2 v|

Protocol: |UNSPEC v|

Serial COMA7: USB Serial Port [COMA7)

| OK | | Cancel | | Help |

— You should see the following information printed on the hyperterminal:

S COM4T:115200baud - Tera Term VT

File Edit Setup Control Window Help

Starting LUIF TCP echo server.._.
Link connect statusz: 8
Link connect status: 1
IF_ADDR : 192.168.1.181
MET_MASK : 255.255.255.98
GATEWAY _IP : 192_168.1._1
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Finally after the board has acquired an IP address via DHCP, you can you can ping the board at it's

IP address:

=N Administrater: C\Windows\system32icmd.exe

Microsoft Windows [Uersion 6.1.76811]
Copyright <c>» 200? Microsoft Corporation. All rights reserved.

C:~Users~h38285>ping 1972.168.1.1681

Pinging 192_168_1.1681 with 32 bytes of data:
1922.168.1.181: bytes=32 time=1lms TTL=255
192 .168.1.1081: bytes=32 time<{ims TTL=255%
192.168.1.181: bytes=32 time<{ims TTL=255

Reply from 192_.168.1.181: bhytez=32 time=1ms TTL=25%

Ping statistics for 192.168.1._181:

Packets: Sent = 4, Received = 4, Lost = 8 (Bx loss),
Approximate round trip times in milli-seconds:

Hinimum = Bms, Maximum = ims. Average = Bms

C:sUsers hIB285>_
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2.5.2 webserver demo

- Select the project and go to menu Run > Debug Configurations:

e e

Search  Project I_Run Window Help

D ow AF
Peripher... i R
p_lpc5410x.c
sure

e

rerrupt

rrrupt

rrupt_dma

||

.
&

&2

Resume
Suspend
Terminate
Disconnect
Step Into
Step Ower
Step Return
Run to Line

Use Step Filters

Run Last Launched
Debug Last Launched

Run History
Run As

Run Configurations...

Debug History
Debug As

Debug Configurations... ﬁ

Shift+F5

Ctrl+F11
F11

il
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- The Debug Configurations window will open, double click on the “C/C++ (NXP Semiconductors)
MCU Applications” option to create a new connection and program the MCU trough the LPC-
Link2 debug probe and click on Debug:

-
.4 Debug Configurations

Create, manage, and run configurations

EX B2

B

MName: webserver Debug

type filter text - Main . B~ Source] I Debuggeﬂ =) Commonﬁ

4 CC++ (NXP. conductor% A C/Cs+ Application:

|Fc] webserver Debug |

[T] C/C++ Application Debugiwebserver.axf
[€] C/C++ Attach to Application
[€] C/C++ Postmortem Debugger .
[€] C/C++ Remote Application et

[©] GDB Hardware Debugging webserver

@ Launch Group

VAT

Will be created

[ Variables... HSearchProject...” Browse... ]

Build (if required) before launching

Build configuration: | Select Automatically v]
() Enable auto build () Disable auto build
@ Use workspace settings Configure Workspace Settings...

Connect process input & output to a terminal.

€ i 3

. . Revert Apply
Filter matched & of 11 items =

@ [ Debu%’ Clase ]

- A new window will show up and it will display the connected emulators, select the LPC-LINK2
CMSIS-DAP emulator and click on OK:

X =] 2

Connect to emulator: NXP LPC17xx

1 emulator found.
Select the emulator to use

Name Serial number/... Type Manuf,
| LPC-LINK2 CMSIS-DAP V5.147 BFWNUCU LinkServer NXP S..
4 T 3

Emulator search options

Remember my selection (for this Launch configuration)

@ ( oxw [ Cancel

e F
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After this a new message will show up, indicating that 2 SWD devices were found, select the

Cortex-M4 device which is the one used by the example:

-

(X

=

SWD Configuration

2 available SWD Devices detected.
Target 'Cortex-M4' has been selected.

Device | Name TAP1d Details
0 Cortex-Md 0:2bal1477  APID:24770011
F]1 Cortex-M0 0:2bal1477  APID:24770011

@ [ ok w[ Cancel

You should now be able to debug the program and step through the code:

L W - ] B
.4 Develop - webserver/ rc/webserver.c - LPCXp W=
File Edit Source Refactor MNavigate Search Project Run  Window Help
e (Br-RreinkuEs@ne. T S A0 ei® - FE N
LR e e A Quick Access a1 ‘ A Develop | 35 Debug
5P 52 PSR S = O A Debug 2 #lis = 8
= = 4 ﬂ;} webserver.axf [LPC1768 (cortex-m3]] -
7 ushd lib hid mouse o a4 f# Thread #1 <main> (Suspended : Breakpoint) |?‘
4 25 webserver = main() at webserver.c:99 Oxbd02 —
> i‘:? Binaries w arm-none-eabi-gdb (7.10.1.20151217) -
> Bl Includes [ webserver.c &2 = 0
4 B example
87 -
> = Inc 352 /-
R= 89 * f@brief main routine for example_ lwip_ tcpecho_sa_17xx4@xx
> [] er_startup_lpcl75x ¢ 98  * {@return Function should not exit.
> b httpd_structs.h 91 */
. [g httpd.c 92=int main(void)
93 {
> B htde'h — extern int fs_init({void); T
> 2] hwip fs.e uint3z_t physts; |5|
> [h] wip_fs.h 3 ip_addr_t ipaddr, netmask, gw; [
> [g] sysinit.c static int pri_ip = @;
> [€] webserver.c
readme.tit il prvSetupHardware();
1 — — /* In hitex evaluation boards, the Ethernet interface and
vawn B P =7 * SDCARD inter‘fake are mutually exclusive
V %o B *)
defined(LWIP_FATFS_SUPPORT)
p /* Initialize the file system */
b4 Start here Al 5 fs_init();
# Import project(s) | 87 #endif il
1&] Mew project... i G
it Build all projects [Debug] M B Consele &2 Problems lemor, € Instruction Trace ,‘:m SWO Trace Config B3 Po nt Searc = 8
%, Build ‘webserver' [Debug] L EE MR
& Clean 'webserver [Debug] webserver Debug [C/C++ (NXP Semiconducters) MCU Application] webserver.axf
% Debug 'webserver' [Debug] adl] | +
| Writable | Smart Insert | 102: 22 ) NXP LPC1768 (webserver)
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Now open an hyperterminal, in this care Tera Term, and connect with the USB serial port and

reset the board:

Tera Term - [disconnected] VT

File  Edit 54 Tera Term: New connection

@ TCPAP

Serial

Host:

Service:

myhost.example.com

| History
Telnet

@ 55H
Other

TCP port#: 22

S5H version: |SSH2 v|

Protocol: |UNSPEC v|

COMA7: USB Serial Port [COMA7)

| OK | | Cancel | | Help |

You should see the following information printed on the hyperterminal:

2 COMA47:115200baud - Tera Term VT

’

= A |

File Edit Setup Contrel Window Help

status: @
status: 1

192 .168.1.181
255.255.255.8
192.168.1.1
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Finally after the board has acquired an IP address via DHCP, you can now access the HTTP Server
by using a web browser from the host PC:

' Congrats! x "',_ +

= 192.168.1.101

Welcome to our IwIP HTTP server!

This is a small test page. served by httpd of bwip.
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Appendix A - References

- LPCOpen webpage:
http://www.nxp.com/Ipcopen

- LPCXpresso webpage:
http://www.nxp.com/lpcxpresso

- LPCXpresso board for LPC1769 with CMSIS DAP probe:
http://www.nxp.com/products/software-and-tools/software-development-tools/software-
tools/Ipc-microcontroller-utilities/Ipcxpresso-board-for-lpc1769-with-cmsis-dap-probe:OM13085

- EA LPCXpresso BaseBoard:
http://www.nxp.com/products/microcontrollers-and-processors/arm-processors/Ipc-cortex-m-
mcus/lpc-cortex-m0-plus-m0/lpc800-low-cost-cortex-m0-plus/ea-lpcxpresso-baseboard:0M11083

- LPC-Link2:
http://www.nxp.com/products/microcontrollers-and-processors/arm-processors/Ipc-cortex-m-
mcus/Ipc-cortex-m0-plus-m0/lpc800-low-cost-cortex-m0-plus/ea-lpcxpresso-baseboard:0M11083

- Product Note LPCXpresso1769/CD rev D:
https://www.embeddedartists.com/sites/default/files/support/xpr/LPCXpressol769 CD revD Prod

uctNote.pdf
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