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About NGX Technologies

NGX Technologies is a premier supplier of development tools for the ARM7, ARM Cortex M0, M3 and
M4 series of microcontrollers. NGX provides innovative and cost effective design solutions for
embedded systems. We specialize in ARM MCU portfolio, which includes ARM7, Cortex-M0, M3 &
M4 microcontrollers. Our experience with developing evaluation platforms for NXP controller enables
us to provide solutions with shortened development time thereby ensuring reduced time to market and
lower development costs for our customers. Our cost effective and feature rich development tool
offering, serves as a testimony for our expertise, cost effectiveness and quality.

Contact Information:

NGX Technologies Pvt. Ltd.

No0.216, 5th main Road, R.P.C. Layout,
Vijayanagar 2nd Stage,

Bangalore — 560 104

Phone : +91-80-40925507
email:sales@ngxtechnologies.com
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1.0 INTRODUCTION
This document is the User Manual for the LPC-1768-Xplorer, a low cost ARM Cortex-M3 based board
by NGX Technologies. This document reflects its contents which include system setup, debugging, and

software components. This document provides detailed information on the overall design and usage of
the board from a systems perspective.

Before proceeding further please refer the quick start guide for LPC-1768-Xplorer features and
hardware verification.

For LPC1768-Xplorer Quick Start Guide: Click here.

For the most updated information on the LPC-1768-Xplorer board please refer to NGX’website.
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2.0 LPC1768-Xplorer Development Tool Setup
2.1 IDE and debugger

As mentioned in the earlier section, NGX’s MCU evaluation platforms are not coupled tightly with any
one particular combination of IDE and debugger. The following sections will explain the setup for KEIL
and ULINK?2 as the IDE and debugger respectively.

2.2 Installation & Configuration of KEIL software

The Installation of KEIL software is explained below:

Step 1: Open the KEIL setup

.} > Computer » New Volume (F:] »

—— —
Organize « Open Bumn New folder i+ O .@.
Wl Favorites 5
B Desktop )ll &
I B Open
% Downloads NonTechni  Technical | MOK @) o adminstt
%] Recent Places cal un as administrator

Troubleshoot compatibility

- Libraries I-Zip
= Documents ¥ Select Left File for Compare
@ Musi #  TortoiseSVN
= Pictures
B Videos B Addtoarchive..
B Addto "MDK423rar"
'ﬁ: Computer g Compress and email...
&’, 05(C) g Compress to "MDK423.rar" and email

% DVD RW Drive (D:) M

- New Volume (F:)

Gh Network

Pin to Taskbar
Pin to Start Menu

Restore previous versions
Send to

Cut

Fig.2
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Step 2: Click on Next.

Welcome to Keill p¥ision KE I E
Release 12/2011

Tools by ARM

Thiz SETUP proagrar installs:
MDEK-ARM V423

This SETUFP program may be used to update a previous product installation.
Howewer, pou should make a backup copy befare proceeding.

It iz recommended that you exit all Windows programs before continuing with SETUP.

Follows the instructions to complete the product installation,

— kel pWiziond Setup

<< Back

Fig.3

Step 3: Select Terms & conditions check box and click on Next

r

“ -.
Setup MDK-ARM V4.23 X

License Agreement DE KE I E

Fleaze read the following licenze agreement carefully, Tools b}’ ARM

To continue with SETUP, vou must accept the terms of the License Agreement. To accept the
agreement, click the check box below.

END USER LICENCE AGREEMENT FOR MDK-ARM

|
THIS END USER LICEMCE AGREEMEMT ("LICEMCET) IS A LEGAL AGREEMENT
BETWEEM YOU (EITHER A SIMGLE INDIVIDUAL, OR SINGLE LEGAL EMTITY) AND
ARM LIMITED ("ARM") FOR THE USE OF THE SOFTWARE ACCOMPANYING THIS
LICEMCE. ARM 15 ONLY WILLING TO LICEMSE THE SOFTWARE TO YOU ON
COMDITION THAT YOU ACCEPT ALL OF THE TERMS IMN THIS LICENCE. BY
CLICKING *I AGREE" TALLIMG OR OTHERWISE USING OR COPYING -

— Keil pMiziond Setup

RN € M=

Fig.4
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Step 4: Provide the destination path and Click on Next

Setup MDK-ARM V4.23

Select the folder where SETUP will install files.

Folder Selection DE KE I E

Tools by ARM

SETUP will inztall piziond in the fallowing folder.

To ingtall to thiz folder, press Mext'. Taingtall to a different folder, press Browse' and select anather
folder.

Desti

— kel pWiziond Setup

Fig.5

Step 5: Fill your Personal information and Click on Next

Setup MDK-ARM V4.23

Customer Information D: KE I E

Fleaze enter your infarmation, Tools by ARM

Fleaze enter your name, the name of the compary for whom you waork and gour E-mail address.

|NGX Technologies Pyt Lid

abc@ngstechhologies. com

—  Keil piziond Setup

el |

Fig.6
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Step 6: Click on Next

Setup MDK-ARM V4.23

File installation completed KE I ITM

Tools by ARM

wiiizion Setup hag installed all fles succezsiully.

[¥ Retain curent ptision configuration.

v &dd example projects to the recently used project izt

Pregelect Example Projects for
’7| Simulated Hardware ;I

— Keil pviziond Setup

<< Back Cancel |

Fig.7

Step 7: Keil puVision4.23 setup is completed. Click on Finish.

-
Setup MDK-ARM V4.23 X

Keil p¥iziond Setup completed KE I E

MDE-AFM vd. 23 Tools by ARM

Wizion Setup has performed all requested operations successfully.

¥ Launch Drver Installation: "ULINK Pro Driver ¥1.0"

[¥ Show Release Mates.

— Keil piiziond Setup

..

<< Back ' Carnicel |

Fig.8
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2.3 Setup for ULINK?2 and LPC1768-Xplorer Board

The Xplorer board has on board ‘10-pin SWD/JTAG box’; ensure that the ULINK2/ME must havpin
SWD/JTAG’ support for development. The ULINK?2 debugger, ‘20-pin to 10-pin adapter’ and pin
ribbon cable are not a part of the LPC1768 Xplorer package, the user needs to buy separately.

To program/debug the KEIL examples you will need the following and the image shows the
components:

ULINK?2

ARM JTAG to Cortex JTAG Adapter (20-pin to 10-pin Adaptor)
10-pin ribbon cable

LPC1768 Xplorer Board

One USB AM to Micro B cable

-
COM
1§ L

D]KEIL ULINK2

Fig.9

Steps to setup the ULINK2 and LPC1768 Xplorer Board:
(Note: Please refer keil knowledgebase article for Connecting ULINK2/ME 10-pin ribbon cable to NGX
Xplorer)

Step 1: Connect one end of 10-pin ribbon cable to ‘20-pin to 10-pin adapter’ as show in following
image.

Fig.10
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Step 2: Connect other end of 10-pin ribbon cable to ‘10-pin box header’ of the LPC1768 Xplorer board

as shown in the following image.

Fig.11

Step 3: Now connect the ‘ULINK2 20-pin cable’ to 20-pin to 10-pin adapter’, connect one end of ‘USB
AM to Micro B’ cable to LPC1768 Xplorer board and other end to computer, connect one end of ‘USB

type B’ to ULINK?2 and other end to computer, as shown in the following image.

| i
,, 3

ULINK 2

et 0 boe (o

oo

—

D]KEIL

Fig.12

Step 4: The setup is now ready to be used for development with KEIL IDE and ULINK?2

www.ngxtechnologies.com
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2.4 Configuration of ULINK2 Debugger

The configuration flow of ULINK2 Debugger is explained below:

Step 1: Open the Keil Workspace, then by clicking on the target option, the window opens as shown
below. Next click on Debug and then select the ULINK2/ME Cortex Debugger as shown in the image.

& L e

OptlonsforTarget_FLASH i a S - =

Device I Target | Ol.rtpl.rtl Listing I User I C}'C-I—l-l Asm I Linker Uti\'rtiesl
' Use Simulator Settings | m ULINK2/ME Cortex Debugger
[~ Limt Speedto Real-Time
™ Load Application at Startup ™ Rurito main(] ¥ Load Application at Startup ¥ Fun to main()
Intizlization File Inttizlization File:
[ ] e | ] ] et |
Restore Debug Session Settings——————————————————— Restore Debug Session Settings———————————————
¥ Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbax
¥ Watch Windows & Performance Analyzer ¥ Watch Windows
¥ Memory Display [+ Memory Display
CPU DLL: Parameter: Driver DLL: Parameter:
ISARMCMB.DLL I-MPU ISARMCM?..DLL I-MPU
| Dizlog DLL: Parameter: Diglog DLL: Parameter:
IDAHMP].DLL I-pLPCWGS ITARMP1.DLL I-pLPCWGE
0K | Canedl | Defaus | Help

Fig.13

Step 2: Next Click on the settings option, the Cortex-M Target Driver Setup window opens then select
JTAG port. After selection of the JTAG port the ULINK2 detected is as shown in the image below

Options for Target 'FLASH'

Device | Target | Output | Listing | User | C/C++| Asm | Linker Debug | Utiities |

" Use Simuiator Setings || ® Use: [ULINK2/VE Cortsx Debugger v

-
Cortex-M Target Driver Setup

Debug |Trc|ce I Flash Downloadl

— ULINK USB - JTAG/SW Adapter — ~JTAG Device Chain

Serial No: [VO168AVR -] %ﬂ len | Move
T 3
ULINK Version: [ENRE ( @ (x4BADD4T7  ARM CoreSight JTAG-DP 0 4 Up |

Device Family: ICortex—M TOI Downl
Frmmars Verson: V142 & Automatic Detection ID CODE: |

¥ SWJ Po 11 " Manual Corfiguration Device Mame: I—
Max Clock: [1MHz - Add | Delete | Update IR ler: I

— Debug

Connect & Reset Options Cache Options Download Options
’7COnned:|Norrna| _v| Reset: |Autodetect v | [IV Cache Code—‘ P‘ Verfy Code Download

¥ Reset after Connect I~ Stop after Bootloader I Cache Memory | | [~ Download to Aash

[ ok | cancel | Help
%
Fig.14

Note: The Cortex M3 can be programed using SW or JTAG.
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2.4 Configuring Internal Flash

Step 1: Open the Keil Workspace, then by clicking on the target option the widow opens as shown
below, click on Utilities and select ULINK2/ME Cortex Debugger

-
Cptions for Target 'FLASH'

Device I Target I Qutput I Listing I User I CfC-I—I-I Asm I Linker I Del::ng(Uﬁ"fﬁes p

r—Corfigure Flash Menu Command

' |Use Target Driver for Flash Programming

4|ULINK2/ME Cortex Debugger - Settings V¥ Update Target before Debugging

Init File: J Edt... |

" Use Extemal Tool for Flash Programming

Command:l _I

Arguments: I

I~ Run Independent

Ok | Cancel |  Defauts Help

Fig.15

Step 2: Now Click on Settings, then in Cortex-M Target Driver setup click add and select FLASH on
LPC17xx Flash programing algorithm and click add.

Device I Target I Output I Listing I User I C,-'CHI Asm I Linker I Debug Ltilties

Configure Fash Menu Command
' |se Target Driver for Flash Programming

IULINKZ’"ME Cortex Debugger ;I < Settings ’ ¥ Update Target before Debugging

Cortex-M Target Driver Setup | X
,
Debug | Trace  Flash Download I Add Flash Programming Algorithm

— Download Function Description | Device Type | Device Size | -

Lofn ¢ EessFRulChip ¥ Progam LPC122¢|AP 84kE Flash Cn-chip Flash Bk

% Erase Sectors W Verify LPC11x0e/1%0c IAP 8kB Flash On-chip Flash B

" DonotErase ¥ Reset and Run LPC122¢ |AP 80kB Flash On-chip Flash B0k

LPC122¢ |AP 96kB Flash On-chip Flash Gk
r— Programming Algorithm LPC170¢ IAP 128kB Flash On-chip Flash 128k |E|
— - LPC170x |IAP 256kB Flash On-chip Flash 256k —

Description |_DevieeType il | LPC170c 1P 324B Flash On-chip Flash 3%k

LPC1 7ot IAP 512B Fash On-chip Flash 512k

LPC170¢ IAP 64kB Flash On-chip Flash Gdlc

M23W160ET @ LPC1800A-...  Ext. Flash 16-bit M

MESBF500 256kE Hash On-chip Flash 256k

MBS«Foc1 64kB Fash On-chip Flash Gk

MBSxFoc2 128B Flash On-chip Flash 128k

MBS¢Fecd 256kE Fash On-chip Flash 256k

MEBS¢Foch 384kE Fash On-chip Flash 384k
MB%«<Fieeh 512kB Flash On-chip Flash 512k o

: (Gad| _coen |

-

Fig.16

Click OK to complete the ULINK2 Debugger configuration.
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3.0 LPC1768-Xplorer Software Development

3.1 Executing the sample projects in KEIL
Please note that the sample programs are available once the product is registered.

Steps to execute the sample project:

Step 1: Open the project folder.

Step 2: Then open the file project_name.uvproj (Example: Blinky.uvproj.)

Organize - Open - Burn Mew folder == » [ @
l ¢ Favorites MName Date modified Type
B Desktop ) Lst 19-04-2012 18:34 File folder
I & Downloads 3 , Obj 20-04-201212:24 File folder
= Recent Places 3 || Blinky.uvgui.NGX12 20-04-201212:44 NGX12 File
|| Blinky.uvgui_MNGX12.bak 20-04-201212:24 BAK File
7l Libraries || Blinky.uvopt 20-04-2012 12:44 UVOPT File
% Documents | 2] Blinky 19-04-2012 19:13 WVisiond Project
J‘F Music || Blinky_LPC17xx Flash.dep 20-04-2012 12:44 DEP File
[E5] Pictures || Blinky_uvopt.bak 20-04-201212:24 BAK File
Subversion | Blinky_uvproj.bak 30-12-201110:50  BAKFile
E Videos
- 4 1 | r
' Blinky Date modified: 19-04-2012 19:13 Date created: 19-04-2012 18:30
pVisiond Project Size: 33.2 KB
Fig.17
Step 3: This launches the IDE
F ~
4 F: -¥plorer_Sample code -¥plorer | Xplorer_Blinl ilBlinky.uvproj - p\isi..
[ FALPC1768-Xplorer_Sample code\LPC1768-XploreA\LPC1768 Xplorer.Blinky\Keil\Blinky.uvproj - Visi... i o). e
File Edit WView Project Flash Debug Peripherals Tools Window Help
DS da| & 8@ | | m | = = 4 4| B setoutReport
S E e | 9] ranceam EEIN =
Project 7 @ blinky.c v %
=524 LPC1T:0c RAM 23 ZI
{77 Seurce 29 Note :
Ea Stal"tup 30 dhdddtrbdddddd bt bbb ddd ottt Attt dd ot bbbttt
startup_LPCl7x0cs = e
c 32 wvold test led(woid)
- ommon . : -
nHE:
system_LPC1Two0c - int 3
35 LPC_GPICO->FIODIR =TEST LED:
36 for (J=0:3<5;3++)
37 {
38 LPC_GPIQO->FIQPIN |= TEST_LEL;
325 delay (20000} ; s
40 LPC_GPIOO->FIOPIN &= ~TEST_LED:
41 delay (20000} :
42 }
4 -
Eer... (e | OF. |047e.] |14 v
ULINK2
Fig.18
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If you are using ulink2 debugger, click Debug on menu bar then click on start/stop debug session; click

Run (F5) to execute from the Internal RAM, LED’s (D4) on Xplorer should blink.

Steps to execute the sample project in Internal Flash:

Step 4: Select LPC17xx Flash option as shown in the below image.

r e
FALPC1768-Xplorer_Sample code\LPC1768-Xplorer\LPC1768_Xplorer_Blinky\Keil\Blinky.uvproj - pVision4 [ =REC g

DS Had| s aal |

Project o

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
| OO OR | S = = ,.r;:| [# SetOutReport [=] 5 o
SEHBC | B [amn D& B2

v X

-2 LPC1 7 Flash 10
B9 Source 41

-[#] system_LPC1Twcc e

Eer. e [ e, [0pme.| Lo ]

LPC_GPIOO->FICPIN &= ~TEST_LED; j

delay (20000) ;

int main(void) {

// TODO: insert code here

/4 Enter an infinite loop,

while (1)
i
test_led();

just incrementing = counter

-

L4

ULINK2/ME Cortex [

Fig.19

Step 5: Click on Build to build the project as shown in the below image

File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
DS da@| » | | | m 7 %= = e | @ setoutrepor
e @) | 8] rus e ry
Project blinky.c | ] timer_utilitis.e [ ] Ipcl7xx_timer.c s X
Rebuild all target files |
Eﬁ FLAST Bl int main(void) { j
&7 Startup Code B2
..{:‘ System Code B3 // TODO: inssrt cods here
5.3 Main B4 LPC_GPIOO->FICDIR =TEST_LEL;
blinlcy.c E5 S/ Enter zn infinite loop, just increms:
Read BE
-] Readme &7 while (1)
B8 {
E9 test_led (y2
70 }
71
72
73 -
Elpr., (€6, {31r. 047 ]| L
Build Output L ]|
-
4 3
Rebuild all target files
Fig. 20
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Step 6: Click on LOAD, the executable is loaded into internal flash. The program can be run by pressing
RESET switch or the program can be debugged from the flash by clicking start/stop debug session.
Click Run (F5) to execute from the Flash, LED (D4) on Xplorer should blink.

File Edit View Project Flash Debug Peripherals Tools 5SWCS  Window Help
DS Ha| & B @ | | P 2 7 | = = JE 5| @ setoutReport
| & 4 o ol %% Decizix Flash & &2
Project n blinky.c v X
=824 LPC1 750 Flash 22 j
E{ﬁ Source 23 Description
@ [#] blinky.c 24
B3 Startup 25 Input
startup_LPC17:s 26
27 Output : None
=224 Commen o5
system_LPC1 T ag Note .
SD EE R 22 R R R s R R SR R R R R R R
il =/
32 void test_led (void)
33 i
34 int j:
35 LPC_GPIQO->FICDIR =TEST_LEL:
36 for (3=0;3<5:J++)
3 { hd
Eer. (@6, | (F. [04Te. 4 »
ULINEZ
e

Fig.21

Step 7: To debug the code click on Debug option then click on Start/Stop Debug session as shown in the
below image. Press F5 to free run or press F10 to line by line debug.

- I
VI\LPCL768-Xplorer ... (x| =0

File Edit View Project FlasHi) Debug JPeripherals Tools SVCS  Window  Help
ES) _;1| w_stop Debug Session Ctrl=F5 |- ﬁ=| [# SetOutRepor

$§ | FLast 25 Resetcru

f El Run 5 _timer.c ¥ X
=-§4 FLASH O Stop iR A b At e
--{:| Startup Code £} step Fi1
#-{7 System Code
Elﬁ Main {}* Step Over F10
5 . [#] blinky.c {} Step Out Chrl+F11
E-{] Readme {} Runto Cursor Line Ctrl+F10
5 Show Next Statement
|= TEST_LED:
Breakpoints... Ctrl+B
Insert/Remove Breakpoint Fa &= ~TEST_LEL;
Enable/Disable Breakpoint Ctrl+F2
-
Eer. [@o. Gr. Oy (¥ Disable All Breakpoints = rl
&% Kill Al Breakpoints Ctrl+5hift+F9
Build Output 1 [E]
S Support 3 =
Execution Profiling 3 i
4 b
Enter or leave a debug session Memory Map... I

Fig. 22
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3.2 Creating New project

Follow the below steps, for creating new project:

Step 1: Open the keil IDE.

Troubleshoot compatibility

Open file location
TortoiseSVM

Run as administrator

1-Zip 3
Add to archive...

Add to "Uwvd.rar”

Compress and email...

i i i

Fig. 23

Step 2: Click on to the Project tab — new uvision project.

File Edit View {Project y Flash Debug Peripherals

N5 A @

Mew Multi-Project Workspace...

Tools SWCS  Window Help

Open Project...
Project
Close Project

Export
Manage

Select Device for Target...

Remove Item

f\ Options...
Clean target
[ Build target
e [@e. |0 _
%5 Rebuild all target files
| Build Qutput ¢& Batch Build...

Fig. 24
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Step 3: Give project name then click Save.

——

0 EXErra—

-
Create New Project

. » New folder -

Organize * New folder 4= - (7]
i *
0 Favorites Name Dat
B Desktop

Nao items match your search,

m

& Downloads

A=

1=l Recent Places
|| [ Libraries

*& Homegroup

i Computer

£ os1ca il < i 3
File name: §blinky -
Save as type: | Project Files (*.uvproj) vl

~ Hide Folders H<>»)

Fig. 25

Step 4: Select the controller.

Select Device furTa'getM. L]

cPU |
Vendor: NXP founded by Philips)
Device: LPC1762
Toolset:  ARM
Data base Description:
-£4 LPC1763 - ARM 32-bit Cortex-M3 Microcontroller with MPU, CPU clock up to T00MH; »
£ LPC1764 512kB on-chip Flash ROM with enhanced Flash Memory Accelerator, Tl
£ LPC17E5 ﬁ?ﬁ;ﬂJrﬁggg@gélS&Tﬁd In—stpgg?nati:ﬁn Frogramming (1AF).
. Ne: o ey roller,
~£d LPC1766 Eight channel General purpose DMA controller, 8HB Matric, APE,
Ethemet 104100 MAC with RMI| interface and dedicated DMA,
< B D USB 2.0full-speed Device controller and Host/O TG controller with DMA,
CAM 2.0B with two channels, Four UARTs, one with full Modem interface, |=
£ LPC1T74 Three |2C seral intefaces, Three SPI/S5F sedal interfaces, 125 interface,
General purpose 170 pins, 12bit ADC with 8 channels, 10bit DAC,
-£4 LPC1778 Four 32-bit Timers with capture/compare. Standard PWM Timer block.,
-£4 LPC1T777 Matar contral PWM for three-phase Maotor control, Quadrature Encoder,
Watchdog Timer, Real Time Clock with optional Battery backup,
€3 LPC1778
System Tick Timer, Repetitive Intemupt Timer, Brown-out detect circuit,
g ::EEE% Power-On Reset, Power Management Unit, Wakeup Intermupt Cortroller,
R LPL1/Sh - Crystal oscillator, 4MHz intemal RC oscillator, PLL, -
4 m r 4 i | »

ok )| ones | Help

Fig. 26
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Step 5: Go to file — new, & start writing the code.

File # Edit View Project Flash Debug Peripherals Tools S5VCS  Window Help

| ew.. ctri+N | | an | T TP
Open Ctrl+0O -

= e

Close

= Save Ctrl+5

EEE | @ s

Save As...

gl save Al

Device Database...

License Management...

Print Setup...
i Print... Ctrl=P

Print Preview

1 blinky
2 blinky + B

3 memaory

4 F\BlueBoard-LPC11U24%,..\sd
5 LPC11U24 _spi b
6 BB-LPC11U24_main

T gled_platform_lpcllUz24

Fig. 27

Step 6: Save the file with some name.

Organize v New folder EES ®
2 Eavoites * | Name Dat
B Desktop || blinky.plg 25-
|18 Downloads | blinky.uvgui.NGX12 21-4,
2l Recent Places || blinky.uvopt 21-
€] blinky 25-(
- Libraries || blinky_Target 1.dep 25-
asn) startup_LPC175xx 17-1

& Homegroup

18 Computer
£ osrca

File nam

-]

Save as type: | All Files (*.*)

‘4 Hide Folders

Cancel

Fig. 28
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Step 7: Add the file to the source group as shown in the below image.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

BN=A" N Y | | B 0| E E JE M| @ setoutReport
o e | §8 rarget: [ &% & =
Praoject 1 B |7 blinky.c - X
=423 Targetl 1 -
Y <) Soup . | ) ) :I
’ cta ;;\ Cptions for Group 'Source Group 1. Alt+F7
Cpen File
Open List File
Cpen Map File
| Rebuild all target files
<[ L Buildtarget 7 -
=P, @B 1 Translate File _le
— (21 Stop build
Build Output 1 @
Add Group... -
@ to Group 'Source GIOLE:
Remove Group 'Source Group 1" and its Files
ﬁ Manage Components... e
. v Show Indude File Dependencies ’
|| Add Files to currer="5Tr =0 =y
Fig. 29
Step 8: Select the file and click on Add as shown in the below image.
F
Add Files to Group "Source Group 1'
Look in: I | Mew folder j L o |‘fi‘€ -
-~
Marne Date modified Ty
|| blinky 20-06-2012 11:18 C
4 | i 3
File name: [@’
Files of type: IC Source file (*.c) j Close |

Fig. 30

Hence building the code will create the Hex file.

Step 9: To build, download and debug follow the steps 5, 6 and 7 in section 3.1.
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TECHNOLOGIES

4.0 LPC1768-Xplorer Programming

4.1 Programming options

LPC1768-Xplorer can be programmed using the
» Secondary USB bootloader (USB)
» Debugger (ULINK2)

4.1.1 Secondary bootloader (USB)
In order to program the board through USB we need to get the board under programming mode.

Getting the board in programming mode:

Theory: The secondary bootloader looks for a logic LOW to be present on a pre-defined PIN (ISP pin)
during reset. If the ISP pin is held LOW and reset signal is provided to the MCU, the MCU enters into
programming mode.

Practical:
On the LPC1768-Xplorer the RESET and ISP signals are connected to buttons provided on the board.
Look for the RESET and ISP marking on the board. Therefore to enter into programming mode:

A Press and hold the ISP button

A Press the RESET button and release it

A Now release the ISP button

A The board is in the programming mode

Programming through USB is the most convenient way to program the LPC1768-Xplorer. The USB
bootloader makes programming the board very simple. You don't require any PC application to
program using USB bootloader. Once the board enters the programming mode it appears as a drive on
your Windows machine and all you need to do is just drag-n-drop your binary to this drive.

4.1.2 Flashing the board using USB

The pre-build binaries can be used to flashing onto to the board for each peripheral by using the USB
bootloader as a Mass storage device. After loading the USB bootloader firmware to the LPC1768-
Xplorer board, Press ISP, then RESET; release RESET, then ISP, the mass storage device will appear on
your screen. On the board LED D3 glows. Remove firmware.bin file and then place your bin file and
then press reset switch to execute the specific code written on to the flash.

L MI=IEd]
ry
2

Help | -,

Bi 1
A ALC media File {.bin)j

[2=z.0kE | “d My Computer =

Fig. 31
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Flashing the bin file(Drag & drop).

T ([~
File Edt view Faverites Tools  Help |
- - &Y - D B >
ek - &) - (T | ) search || Folders
address [<e D1y | o)
File and Folder Tasks ¥
Other Places =

W My Computer
() My Document ]
&3 My Network Flaces

Details ¥

|0 obiects [obyes [ 54 My Computer 7

Fig. 32

4.1.3 Creating the Bin file compatible with Secondary USB bootloader
Steps to create bin file that is compatible with the free loader secondary USB bootloader are as follows

Step 1: Open the project, open the Target options..

F:\LPC]T&B—Xplore%pmgramsW ple programs\LPC1768-Xpl.. =)

File Edit Wiew Project Flash Debug Peripherals Tools SYCS Window Help
=R N Y- | | | = = = | % setoutreport |
S | 9| rasn EQL
Project 1B blinky.c 4%, Target Options... v X
Elﬁ ELASH 3 int main ( Configure target options —
E-£3 Startup Code 32
startup_LPC1 75005 33 // TODO: insert code here
System Code 34 LPC_GPIOO->FIODIR =TEST_LED:
35 /¢ Enter an infinite loop, just incrementi
36 |
) ey while(1) |
blinky.c 38 {
delay.c 34 test_led():
40 }
41
42
I 43
v
Eer.. |€Fe... | 3F. [Opre.| s D
Build Qutput 1B
Fl [ -
Configure target options
Fig. 33

Step 2: Change the start address of on-chip IROM1 memory from 0 to 0x2000 as shown in fig. below.
This is the area where user program is placed and has to run when the controller is reset.
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==

- \-—| R —
kA Options for Target 'FLASH - — - . — — E

| Device Oulputl Listingl User | C,-’Cﬂl Asm | Linker | Debug | Util'rtiesl

NXP founded by Philips) LPC1768
- Code Generation

Xl (MHz): |12.0

System-Viewer File .5fr): [¥ Use MicroLIB

.

Cperating system: INane ;I I~ Use Crose-Module Optimization

I” EigEndian

—Read/Cnly Memory Areas———— [~ ReadWrite Memary Areaz
default  offchip Start Size Startup default  offchip Start

[~ ROM: | | « [~ RAMI:
I~ ROMZ: | | (o ©  RAMZ:
I~ ROM3: | | (ol © RAM3:

on-chip on-chip

G _JRou: [B2000  [GE0000_ TETSm | Rau: B

[ IROMZ: e ™ IRAM2: |Rc2007CD00

i)
1]

Size

Nolnit
r

r
r
r
r

1 0K |  Conced | Dcfauts |

Fig. 34

Step 3: Insert the user command in Run #1 ticking the check box. After compile and build the entire
project, from elf it creates hex file along with the hex file there will be another file with the

extension .axf. This user command is used to convert .axf file to .bin. Here in fig. Above
project_name.axf is converted to project_name.bin which is used for drag drop programming with the
USB boot-loader that allows you to enumerate the board as a Mass Storage Device.

kA Options for Target FLASH s s SRS NS . S

| Device | Target | Qutput | Listing IC.'"CH' Aasm | Linker I Debug | Ltilties |

— Run User Programs Before Compilation of a C/C++ File

I Run#t: |

[~ Run #2: I

J [~ DOS16
J [~ DOs16

— Run User Programs Before Build/Rebuild

I Run#l: |

I~ Run #2: I

J [~ DOS16
J I~ DOS18

— Run User Programs After Build/Rebuild

v Run#1:  [fromef -bin o "SL@Lbin" "SLE@L.axf"

I~ Run #2: I

¥ Beep When Complete [” Start Debugging

J [~ DOS16

J [~ DO516

.m‘ Cancel | Defaults

Help

Fig. 35
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4.0 Schematic & Board Layout

4.1 Schematic

This manual will be periodically updated, but for the latest documentations please check our website for
the latest documents. The Board schematic and sample code are available after the product has been
registered on our website.

4.2 Board layout
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Fig.36
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5.0 CHANGE HISTORY

5.1 Change History
Rev  Changes Date

(dd/mmlyy)

By

1.0 Initial release of the manual 25/06/2012

Veeresh Tumbaragi
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TECHNOLOGIES

About this document:
Revision History

Version: V1.0 author: Veeresh Tumbaragi

Company Terms & Conditions
Legal
NGX Technologies Pvt. Ltd. provides the enclosed product(s) under the following conditions:

This evaluation board/kit is intended for wuse for ENGINEERING DEVELOPMENT,
DEMONSTRATION, and EDUCATION OR EVALUATION PURPOSES ONLY and is not considered
by NGX Technologies Pvt. Ltd to be a finished end-product fit for general consumer use. Persons
handling the product(s) must have electronics training and observe good engineering practice standards.
As such, the goods being provided are not intended to be complete in terms of required design-,
marketing-, and/or manufacturing-related protective considerations, including product safety and
environmental measures typically found in end products that incorporate such semiconductor
components or circuit boards. This evaluation board/kit does not fall within the scope of the European
Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling
(WEEE), FCC, CE or UL and therefore may not meet the technical requirements of these directives or
other related directives.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the
user indemnifies NGX Technologies from all claims arising from the handling or use of the goods. Due
to the open construction of the product, it is the user’s responsibility to take any and all appropriate
precautions with regard to electrostatic discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY
SHALL BE LIABLE TO THE OTHER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES.

NGX Technologies currently deals with a variety of customers for products, and therefore our
arrangement with the user is not exclusive. NGX Technologies assumes no liability for applications
assistance, customer product design, software performance, or infringement of patents or services
described herein.

Please read the User’s Guide and, specifically, the Warnings and Restrictions notice in the User’s Guide
prior to handling the product. This notice contains important safety information about temperatures and
voltages.

No license is granted under any patent right or other intellectual property right of NGX Technologies
covering or relating to any machine, process, or combination in which such NGX Technologies products
or services might be or are used.
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TECHNOLOGIES

Disclaimers

Information in this document is believed to be reliable and accurate. However, NGX Technologies does
not give any representations or warranties, expressed or implied, as to the completeness or accuracy of
such information and shall have no liability for the consequences of use of such information.

NGX Technologies reserves the right to make changes to information published in this document, at any
time and without notice, including without limitation specifications and product descriptions. This
document replaces and supersedes all information supplied prior to the publication hereof.

Trademarks

All referenced trademarks, product names, brands and service names are the property of their respective
owners.
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