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1 Document Revision History

Document | Date Description

Revision

A 201-11-07 First release version.

B 2020822 Update for Embedded Artists version of the i@y palbed
Lowpower Application Kit (Oryx)
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2 Introduction

Thank you for buythgLowpower Application Kit (Jrpewered by LPCXprdssmEmbedded
Artists The board demonstrates low power design techniques both in hardwardlaad software.
board has been develdpdeimbedded Artistisclose cooperation wittow antlXP. Thboard
contains an LPCBIMCU from NXP and has the same emb&ddedation (called LPC

LINK) akPCXpresso target bsard

This document primarilgescitestieddsvare3lesigaird Softveate
solutionarealso addresseadhen applicable in order to descripei@w degigsolutions.

2.1 Features

Embedded Arti@tewpower Application Kit (Onakes it possible for you to get startieadwith
power desigiototyping immediately. It is a platfornptiwdowlesign solutions around the
LPC1a0familffrom NXPrhe boarllas been degned fagvaluation and is not desidoefinal
integration inbonsumer or induseiadiproduct

1 NXP's LPC13WARM CorteMO microcontroller irp#BLQFP package, WliKByte
internal SRAMKByte EPROMand128Kbyte inteah FLASH.

T 12.0000 MHz crystal for maximum execution speed and standard serial bit rates, including
USB requirements. The LP&Ariids at frequencies up to 50 MHz.

1 Onboard USB Device interface
- MiniB USB connectorlmyard
- USB connect circuit
- Proper ESprotection

1 AllrelevantPC1U37pins available bRCXpresso compatixeansion connector (dual
27pos, 100 mil/2.54 mm pitch 80@snil apart).

1 Rechargeable Lithium coin battery

- LIR2032

- Flexibleharging options (via USB interfaces and extembkssalar panel)
- Other engy storage also supported (besides coin cell)
PCF8523 lepower real time clock with 12C interface
PCF8885-8hannel capacitive touch sensor with 12C interface
ADXL345-8xis accelerometer with 12C interface
LM75Bemperature sengoth 12C interface

96x96 pixel Memd.CD from Sharp with SPI interface

4 MitSPIFLASHor storing newolatile parametersother data
Push button and LED for reset

Push button for Wakeup functionality (on PIOO_16)

Push button for enabling Bootloader mode of thB1.PC1

LED on pin PIOD

SWD/JTAG connector

= =4 -4 -4 -4 A8 -8 a8 _a _a -2
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- 2x5 pos, 50 mil/1.27 mm pitch, standard SWD/JTAG connector
T Compact siz&40 x 85m
- Four layer PCB design for best noise immunity
1 Embedded JTAG (HRRK) included
- Can be completely disconnected (in order not to affect powienfonsumpt

- Standard SWD/JTAG connector (2x5 pos) interface connector

2.2 ESD Precaution

Please note ththeLowpower Application Bazmehe without gncase/box
and all componeate exposed for finger touches therefore extra
attention must be paid to E®btretaticdischargeg)recaution.

Make it a habib alwaydfirst touch the metal surfacearfe ofthe USB
connectos for a few secondsith both hands befoteuching any other \
parts of the board¥hat way, you will have the same potential as the |

and therefe minimize the risk for ESD.
Note thaEmbedded Artistdoes not replace boards that have been damaged by ESD.

2.3 General Handling Care

Handlehe boardith care. The boadot mounted in a protective case/liexe@ndesigned for
rough physical handlirapr@ctors can ware out after excessive usmrfihdesigned for
evaluation amiototyping usand not for integrationdnttsumer or induseradproduct

TheLowpower ApplicatiBoardcontaina Memory LCIDb noexercis@ressure on thisplay
glass arear he flex cable connecting the display to. fRieghatill damage the display.

Note thaEmbedded Artistdoes not replace boards whereltGB has been improperly
handled.

2.4 Code Read Protection
The LPCIU37has a Code Read Protection function (specificalgeRR2WU37

datasheétu s e r Ofer detagghat, & dnabled, will make th&lLBZimpossible to reprogram
(unless the uggrogram has implemented such functionality).

Note thaEmbedded Artisidoes not replackowpower Appligtion Boardsvhere the
LPC1U37has CRP3enabled. 6 s t he user 6 dnvokeths made by adoidehti t y t o

2.5 Other Products from Embedded Artists

Embedded Artistshabroad range of LBQ1/2000/3000/40@3ed boards that are very low cost

and developed for prototyping / development dsnv@iMsapplications. Modifications for OEM
applications can be done easily, even for modest production volumes. Contact Embedded Artists fo
further information about design and production services.

2.5.1 Design and Production Services

Embedded Artists prodelggn services for custom designs, either completely new or modification to
existing boards. Specific peripherals and 1/0 can be added easily to different designs, for example,
communication interfaces, specific analog or digital /0, and potzetmduackértists has a

broad, and | ong, experience in designing ind
LPCD002000/3000/400aicrocontroller faesiin specific. Our competence also includes wireless
and wired communication for embedded systefhor exampl e | EEE802. 11b/

ZigBeeE, | SM RF, Ethernet, CAN, RS485, and F
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2.5.2 OEM/ Education / QuickStart Boards and Kits

Vi sit Embedde dwvAEmMbaddetAstidts, fonenfarenatipreaboet ,aEHewY
EducatiohQuickStatboards / kits or contact your local distributor.
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3 TheLowpowe ApplicatiorBoardDesign

This chapter describes the hardware desi@pafithe

3.1 Block Diagram

Theblock diagramFigurel belowgives a quick oview of a desidtillustrates thaajor

components in the design. The center of the design is tBieM@0 Tddun NXP. A number of
lowpower peripherals are connected to the BP@4 thée 12C and SPI interfaces. There is also a
USB Device interfaoe¢he LPC1BW0and all pins are available on an LPCXpresso/mbed compatible
expansion connector.

The board is powered froetlaargeablathium coin cell (LiR2032). The batterychangeel

from several different sourcesiSBmterfaces (when cected to a PC) and the expansion

connector. There is also an option to charge the battery from an external source, for example a solz
panel (not included). The board runs on 3.0V and there are possibilities to measure the current
consumption of the cotafdeard and the LPC3Zdéparately.

All parts of the design are constantly powered, with the exception of three parts. The constantly
powered parts can be put tpdover mode so that the idle current consumption ifeergriow.
switches have beeued on three of the external peripherals in order to allow control the power
consumptior{these parts has typically too higlovesy consumptidhesgoweswitches exist

for the SPI flash, the memory LCD and the trimming potentiometer.

4 Mbit SPI FLASH
withpower switch

96x96 memory LCIPI Trimming pattiometer
interface wigfower switch withpower switch
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There is also an LPCXpresso compatible embedded SWD/JTAG interfacBN(€all€hid PC

simplifies program download and debugging. The interface can be completelyatideonnected in

not to affect the power consumption when running an application o8iithe LPC11U

3.2 Board Overview

Figure below illustrates tward structuré€he upper part is the original LPCXpresso3/PC11U
design. Ti& part is physically compatible with the LPCXpresso format. The bottom part of the board

contains the added-fmwer peripherals.

J9i USB interface for LPCXpresso J21 USB interfac
LPCXpresso debuggi o FE——— LPC1187part forthe PCL1LB7
, pin
—  \ C / \
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Figure2 d TheLowpower ApplicatioBoard(Oryx)Overview

3.3 Usage of CPU Pins
The table below lists ivhieC118F pins that are used in the design.

LPC1187pin | Usage Expansion Indication
connector (J7)| connector (J3)

PIO0_0 Reset Pin 4

PIO0_1 ISP enable pubhtton Pin 38

P1O0_2 SPI channel#0 SSEL Pin 8

PIOO_3 USB VBUS Pin 39

PIOO_4 I2GSCL Pin 41

PIOO_5 [2GSDA Pin 40

P10O0_6 USB connect Pin 23
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PIOO_7 LED Pin 11

PIOO_8 LCD disp Pin 6

PIO0_9 SPI channel#0 MOSI Pin 5

PIO0O_10 SWD interface SWCLK Pin 24

PIOO_11 RTC irq Pin 15

PIO0_12 Capcitivesen®rirq Pin 16

P1O0_13 Accelerometeq#l Pin 17

P1O0_14 Accelerometer irq#2 Pin 18

PIO0_15 SWD interface SWDIO Pin 19

P1O0_16 Wakeup pudiutton Pin 20

P1O0_17 Can be u;ed to digitally indicate po] Pin 21 Pin 3
consumption

P1O0_18 Can be u;ed to digitally indicate po] Pin 10 Pin 4
consumpn

PI1O0_19 Can be used to digitally indicate po| Pin 9 Pin 5
consumption

PIO0_20 Can be us;ed to digitally indicate po] Pin 22 Pin 6
consumption

P1O0_21 Can be u;ed to digitally indicate po] Pin 42 Pin 7
consumption

P1O0_22 Not usedree for expansion Pin 43

P100_23 Trimming pattiometer Pin 44

PIO1 13 Trimming pattiometeowver control | Pin 25

PIO1_14 LCD power control Pin 26 Pin 1

PIO1_15 Capcitivesengrsleep control Pin 27

PIO1 16 SPI flash power control Pin 53 Pin 2

PIO1 19 SPI channel#l SSEL Pin 12

P1O1_20 SPI channel#1 SCK Pin 13

PIO1_21 SPI channel#1 MISO Pin 14

PIO1_22 SPI channel#1 MOSI Pin 45

P1O1_23 I12C pulip power control Pin 46

PIO1 24 Not used, free for expansion Pin 47

PIO1_25 Not used, fréer expansion Pin 48

P1O1_26 Not used, free for expansion Pin 49

PIO1_27 Not used, free for expansion Pin 50

PIO1 28 Not used, free for expansion Pin 51

PIO1_29 SPI channel#0 SCK Pin 7
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PIO1_31 Not used, free for expansion Pin 52
USBDM USB irdrface Pin 36
USBDP USB interface Pin 37

3.4 SchematitValkthrough

3.4.1 Page?

The center of theard is the LPCBIffom NXP. It is a MCU based on the ARMACartes.

LPC1187has many power modes to save power consBegptatasheet for dstHiis

possible to measure the current consumption of tHg7bR®DIMDDpins separatelP(and
VDDCORENormally both jumpers in JP1 are inserted but if removed there are 5 ohm resistors that
can be used for measuring the current consumption. 10mA cuadsimii\gitage drop over

a 5 ohm resistor.

J1 is the SWD interface for LEBZ1il¢), debug interface. It is the new and smaller footprint
standard ARM debug connector. It has 2x5 pins in 50 mil pitch.

The LPC11BJhas a USB Device interfebe.intéace is very straight forward and consists of a
miniB USB connector (J2), ESD protection, VBUS sense amgrBstgpatlcontrol.

SW1 is a reset pumiitonThere is no external voltage supervisor since th81HRE itllbwn
powepon reset funatiality.

SW2 is aakeuppush button for waking the LR3Zfrblch@leep power down nw8e/2 is
connected to PIO0_16, which is the WAKEUP pgiolchigimsition on this pin will-wakee
LPC1187f r om &6 deep pPtOR €6 is tdempignthatmandvalp the LPC130
from this mode.

SW3 i s an 6but®iBy massng $Ve3dwvhilp nesetting the BPQkékking and

releasing SW1) the&System Programming mode is entered. It is an internal boot loader more of the
LPC1187 t can be useful to enter ISP mode if the application program has programmed the interna
PLL:s wrong, or disabled the debug/SWD interface. In these situations, it can be impossible to get
contact with the LPC37Via the debug/SWD interface. The appficatiram can be erased

while in ISP mode and a new, correct application program can be downloaded.

R22 is a 100K trimming potentiometer for simulating an arbitrary analog input signal. There is a pov
switch to keep current consumption low. PIOols)Fhannel mosfet). When enabled, the

current consumption is 30 uA (= 90 uW). Supply voltage is only needBLCdioimgision so

the mean current consumption can be kept R2¥ iswonnected to analog input 7 (AD7),

PIO0_23.

J3can baised to signal power consumption digitalnridetor cas? pins from the
LPC1187that can be used to signal different power states. A logic analyzer can be used to capture
and analyze the different statebtheir lengthat the applicationgranthanges between.

3.42 Page3

There are many 12C peripherals owatite Three of them are on page 3 of the schematic. All three
chips are constantly powered since they can be-povier Imedes where they consumewery
powerThere is arptional power control on the two #dp peglistor€urrently there is no use for

this feature sindisabling thgultup resistors will not reduce the power consBihqdtiaz8hall

typically always be putegwhictwill enable the pul resitory, or R18 shall be moutttésinot
possible toommuniocabver the iZouswithout having thelupresistors enabled.

TheADXL348-axis acceleromeigfromAnalog DevicésheADXL34hkas functionality to detect
single and double taps (obdhed pcb). Thaghas two interrupt outputs that can be used to
wakeup the LPC13@from a power down mode, for example when a ugapdwutile board.
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There is a current consumption cost for keeping the chip active and detecting (single/double) taps.
Exact currenbnsumption depends on setup of detection, for example sample rate. See datasheet fo
details. If the chip is placed in standby mode, the current consumption is only 100h@A (= 0.3 uW).
I2C address to the ADXL345 chip is 0x1D (0.0.1.1.1.0.%.abhudét@ilADXL345 chip operation

can be found in the datasheet.

ThePCF8528:aitime clocis fronNXP The current consumpsorery low fkeepinghe real

time clock updated, only 156 @4%uW)When communicating with the PCF8523 okier 12C, t

current consumption increase to 200 uA (= 600 uW). The communication time is however very shor
the power consumption will in mean typically be very low. There is an interrupt output from the
PCF8523. This signal can for example be usedipatvaiC118F once a second or when an

alarm time has elapsite 12C address to the PCF8523 chip is 0x68 (1.1.0.1.0.0.0.rw). Details about
the PCF8523 chip operation can be found in the datasheet.

TheLM75Bemperature sengofromNXP The current congution is only 0.2 uA (= 0.6 uW) when

in shutdown mode. While measuring temperature the current consumption increase to 100 uA (= 3(
uW) and up to 200 uA (= 600 uW) while communicatirichev@C2address toltM7 SR hip

is 0x48 (1.0.0.1.0.0.0.bejails about th®175B:hip operation can be found in the datasheet.

343 Page4

There is a 4Mbit SPI fB2BFLO0#om Spansion. Details about the S25FL004 chip operation can

be found in the datasheet. The chip is connected to SPI channel #1 87thad BGMEU

current consumption is relatively high, but there apotwey loades of the chip. One is standby

mode, which it enters automatically when no transfers are active. It then consumes 20 uA (= 60 uW
There is also a deep power down nfodalwit.5 uA (= 4.5 uW).

There is also a power switch for the S25FL004 in case the 4.5 uW is too much. Then it is possible t
completely remove the chip from the power consumption. PIO1_16 controls the power switch (P
channel mosfet, Q4). A low sigridésitiae voltage.

There is a 96x96 pixel meh@bBfrom Sharp. Details about the LCD operation can be found in the
datasheet. The chip is connected to SPI channel #0 of B2 TRECadiive current consumption

is very low. The LCD requifabautl Hz update rate and is then consuming only 4 uA (= 12 uWw).
The update rate is not critical and can vary over a range. See datasheet for details.

The display requires a refresh signal (lowest rate is 1 Hz). Gsidengwihishe SPI interface
but therés provisin for direct control from the RTC (CLKOUTR&EgradR25 mst be mounted
in this case aR®26 removed.

There is also a power switch for the LCD in case the display is not used (or 12 uW is too much). Th
it is posible to completely remove the chip from the power consumption. PIO1_14 controls the powe
switch (hannel mosfet, Q5). A low signal enables the voltage.

344 Pageb5

The 8 capacitive sensors are implementedRGH#ESB&Eom NXP. The chip handles déveiv

details of sensing touches. There is a simple 12C interfaceTioah2laigdress to the

PCF8885 chip is 0x20 (0.1.0.0.0.(D&tmils about the PCF8885 chip operation can be found in the
datasheet.

The 8 sensors are independent buywgpedyphysically as 4 independent sensors and 4 sensors in
a sliderSlider functionality can be realized with software.

There are two methods for signaling touches to the software;
1 Polling vianl2Gregister
1 [IRQ(interrupgjia PIO0_12.

The capacitive seins can be used to wa¢he LPC13@from loypower modes (uiderrupt
The current consumption cost for keeping the chip active is 10 uRh{si8@ha/épst for having

Copyright 20© Embedded Artists AB
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the possibility to waigethe LPC13@from a loywower mod#.the cpacitive sensors are

completely disabled (i.e., the PCF8885 is in sleep mode) the current consumption is only 100 nA (=
uW).Since the sleep mode current consumption is so low, the chip is always powered (i.e., there is |
power switclIO1_15 can hsed to control sleep mode of the PCF8885.

345 Pageb6

Theboard can be powered from a rechargeable Lithium coin battery (LiR208@)1tdihe &oard
coin cell holder for the LiR2032 battery.

The Lithium battery is charged via the LTC4071 froechimeagy9 Itimplements a shunt

battery charger system where the battery is disconnected when battery volthge is too low.
LTC4074allows charging of Lithium coin batteries from very low current, intermittent or continuous
charging sources. Tow battery latching disconnect function protects the battery from deep
discharge and potentially irreparable daheadisconnect level is programmable via the LBSEL
input pin. By default it is s270(LBSEL connectet@(. If the battery is discectedhe

board can still operate but then power must be supplied from an external source.

There are 4 different power sources for charging the battery or forquanering the

T USB power from the MK (embedded SWD/JTAG debug intBsfatefault this path
is enabled via JP2, pthahd D5. It can be disables as charging/powering option by
removing the jumper in JP2;2in 1

USB power from the LPGIUSB interfac&his path is always enabled via D3.

External power input fromid 2 Woltage shall 5V By default this path is enabled via
JP2pin 34 and DA4. It can be disables as charging/powering@pimmly the jumper
in JP2, pind.

1 An external source, eitheo519 nominal. It can for example be a solaifalielv
for external power source to be connected. There are additional series resistors for the 10V
nominal input since the Lithium charger is designed for 5V nominal input voltage. There is
also provision (pads) for protection diodes to keepditagepunder control, see
D11/D12 in the schematic.

The LTC4071 further prevents the battery volexgeérdimg a programmed level (set via the ADJ
input pin). By default this level is set to 4.2V (ADJ connected to VCC).

Thedesign around the LTC49Very flexibémnd alternative energy storage solutions (other than
Lithium coin batteries) can be used. Via SJ4 an external battery can be usadhidilexample
battery from IPS (Infinite Power Sol@#hs.&oltage caerving capacitorcase thexternal
energy reserve has high internal resi$tainds typically the case when usHibpttiatteries.
Current surges will create voltage dips unless C44 is properlyT&i26F.1Stsdtasheet for
detailsabaut operation in general and alternative energy storagd belctipasitanceGsf4

might need to be incredsedther energy storage solutions.

The LTC4071 is a shunt charger that can handle upittb@hmAelp RBO(theshunt

resistangeRin the correct charge voltage and current for the batteryR80@rsabgciefth 30

ohm ich has beenarefully selected with tadtiebetween input voltage range, maximum charge
current and current consumptionbafaite R30 = 30 ohm gives the following data for the charger:

1 Maximum input voltage is (Ishunt_max VYiBamnin+ Vidiode (0.050 * 3032+ 0.3
=50V

1 Max power dissipatioR30 occurs when maximum input voltage and minimum battery
voltage: (Vin_mia¥bat_mif) Rin =51 0.3i 3.23/ 30 =/5mW
Theboarctan also consume current whilgiripéine battery. This will reduce the available
charging current, i.e., will increase charging time.
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R30 can be replaced with R29 via SJ1 (conn@angsehd of pae lwhich is default) if the
default value of 30 ohm is not suitable. Be calefttl agproper value for R29 so that the 50 mA
maximum shunt cura@nitTC407% not exceedeSee LTC4071 datasheet for details.

A low dropout linear voltage regulator is use to convert the battery voltage to 3.0V. TPS78330 from
Texas Instruments isdifor this. It is a 3.0V/150mA LDO inS/adkage.

JP3 is normally shorted with a jumper but if removed the current consbiogptiaranfitbe
measured over R34 (5 ohm resistor). 10mA current will give a 50mV voltage drop over the 5 ohm
resstor.

R33 can also be used for measuring the current consumption. It is by default a zero ohm resistor bt
an arbitrary value can be usegasure current in the best resolution for a specific application. The
series resistor value is always aofiftadéveen voltage drop and noise/resolution in measurement.

346 Page7

J7 is anxpansion connedtwat is compatible with the LPCXpresso and mbed products, both signal
wise and physically. J7 has the same signal connections as the LPCX@@ébksardPC11U

3.4.7 Page 8-10

This part of the design is the embedded SWD/JTAG pRELdblie@he design is based
around the LPC3154 MCU. ThelNkCs identical with the LPCXpresso boards and the
LPCXpresso IDE can be used to download and debug applicati@id @yMeuP

LPCLINKis not an open design and there is no possibility to download custom code in the LPC3154

J1 (LPC1137 SWD interface) and J10 {UR& SWD/JTAG interface) shall be connected via a 10
pos flat cable (25 mil pitch). The flat cathlelédin

If another debug interface than the LPCXpresso IDE is needed, for example fromlé4R, Keil or Ro
there is a possibility to connect J1 to any other SWD compatible debug interface. Note that not all, ¢
in particular older, JTAG debug probstssdpport the SWD interface standard. The flat cable

between J1 and J10 is then simply removed. This will discoboact the©MNK completely

and it will not affect the current consumption of the board when inactive.

3.5 Things to Notabout the Hardave

3.5.1  Trimming Potentiometer

When masuringhe trimming potentiometevdlt@gdto the trimming potyst b@resentor
about 8us before a reliable measurement can b&raoreason for this is because C11 and the
trimming potentiometer form-gaksifilter.

3.5.2  Lithium Battery

If the Lithium battery is removed and then reinsertbdanth &mel there is no other power
source, then the Lithhatiery will be disconnected from theTthisid.how the Lithium battery
charger(TC407)lis supposed to wdlshort voltage pulse on the input to the Lithium charger is
needed to connect the battery again. This is simply done by insertlad @& teabto a PC)

on the LPCINK side. Make sure that jumper JP2 igoisderted.

Alternatively, SW4 is pressed. That will also cohniti@cntiegteryas a power source.
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4 Getting Started

This chapter contains information about how to get acqub@itedpdtier Application Kit
(Oryx)Please reathis chapter first before you stamsing the boat- it will be well spent
time!

The design contains many different components that interact with software. The demo application a
the smaller sample applications can help to get started but there is no way around reading the
datasheets for the respechigbefore start using it in an application program.

This chapter does not describe how to develop an application program (with the LPCXpresso IDE, ¢
other). For that, see other documents. This chapter describes important things how to get started au
how to download an application.

4.1 Important Note about Lithium Battery

Theboard is powered by a Lithium battery, LER&AA@#) 45mAh capaditgie that there can be
restrictions regarding Lithium batteries when traveling by airplanehdubdrballyatmoblems

with a small battery like this (with 45 mAh capacity). It is however YOUR responsibility to check wh:
possible restrictions there are.

The Lithium battery is not fully charged when delivayad] Wiktherefore not steratipng

until the battery has been charged. Simply connect a USB cable betvsernd rmhahe

powered PCds USB i n2igdofedhyea jumperddgee tslocateelo J P 2 , p
and JP2. Full chargihthe Lithium battery takes about 5 hours-ldadqurelemo application will

start running while charging.

Lithium batteries can be-clvarged. The charger solution usedooattiés based on the
LTC4071 from Linear Technology. This cbig tbhentharging and minimizes the risk-for over
charging of the battery.

Note Observe special care when removing/inserting the battery Doitsdtaldemmetal

stick/pin(for example a screw driver) to remove the Lithium battery from the bltézonh

theboar d. It i s very easy to short stickipes batt er )
usedIf this happens, the battery isdéelgige. Only use isolating materials, for example a

plastic stick to remove the battery.

4.2 Demo Application

Theboard is reloaded with a demonstration application. A number-eXgiaialkdsefiplications
can be selected from a main menu. Use the capacisite samigate in the menu:

1 Cap sensor C31 is "down"

i Cap sensor C40 is "up"”

T Cap sensordQ is "left"

i Cap sensor C42 is "right"

1 Cap sensor C25 is "OK/select".

1 Applications are typically exited by pressing th&ayakeup

0 Some applications require the whégup be pressed for a while so the
application can detect the press. The clock application checks once a second while
the slide show application checks once every 5 seconds.

The slideshow application relies in bmp picturesfiaghershory. In edke sgilash content

has been altered, the content must be restored in order for the demonstration application to functior
correctly. Simplgwnload and run the production test application. This programabmpmgram

images to theidlash Thendownload and start the dstnatioapplication.
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4.3 Compiling the Demo Application

This section describes how to compile the demo aparditofar and any sample application in
general. The principles are identical between applications hewhentomp

First make sure that the latest version of the LPCXpresso IDE is installed.

Secondly, import feekage of sampleplication projerito the Eclipse worksp@be.demo
application is one of the sample applications in thisTpapkagag can be downloaded a
zipfile)fromEmbedded Artists support aigeregisteritige producthe zigile contains all

project files and is a simple way to distribute complete Eclipse projects.

Select themport and Exptab in the Quickstarhmand theimport archived projects, @&
figure below.

File Edit Mavigate Search Project Run Window Help

milhe B-B-®/%F SSEN @00 0o iM W - B 7% (X Develop )

L-e f-ifg-Bl-mard-

(25 Project B 521 Core Regis | 7, Peripheral | = 5@ Welcome 53 =g
B~ & filey/C:/nxp/Iporpresso_3.6/pages/registered.htm .

X

LPCXpresso is fully activated

Welcome to LPCXpresso. The software is now fully activated, and can be used for production. LPCXpresso can be used to
generate and download applications containing up to 128KB of code into an LPC target.

Getting Started

. PRESSO
= powered by @code_red

Please read the getting started guide for step-by-step instructions to build your first LPCXpresso project.
# LPCXpresso Getting Started Guide

LPCXpresso Resources

Check the LPCKpresso Support page for new LPCXpresso software releases, more sxample projects, and announcements

) Quickstart 5 . (9 Variables % Breakpoint | — O] 1) SEIGCtmpOI"t and EXpO

EC Start here ¥ I: LPCXpresso users and is an invaluable resource for getting help and
- P on use of the LPCXpresso tools and boards
== Project and File wizards ¥ So, get connected and join the LPCXpresse community’
— —
™ Import and Export F i iai Zasym
“ 25 Import archived projects (zip) 2 S I t h H d H H
— ) Selectmport chived projects (zi
‘ Import from a project archive (zip) file E
| E25 Import project(s) from XL DeltrpRon ot sappon] f
B Export projects and references to archive (zip El console 52 [l Pmmems] @ Memorﬂ B Red Trace preweuﬂ # B~rg~-=0

E2g Smart Import wizard No consoles to display at this time.

£ # Visit the Embedded Artists LPCXpresso website
| (3, Import files inta *
‘@ Export projects to archive (zip

5 Build and Settings H
‘ EL Debugand Run ¥
‘ L Extras z
0¥ temp

Figure30 LPCXpresso IDE Import Archived Project

Next, browse and select the downloaded zip file containing the archived sample applications. Make
sure all suprgects are selected, see figure below.
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[ Develop - Welcome page - LPCKpresso

- EEEEE—-—

IFEIEE

-

File Edit Navigste Search Project Run

[milhe & @ 4
Grmv Q@i g

{5 Project Ex 23 M Core Regi | %, Perip

Import archived projects (zip)
Select a directory to search for existing Eclipse projects.

1) Browse and sele

(@ Select archive file:

2) Select all sub
projects in list

 Quick 52 B RedC | 09= Varia | % B

BL, archived project fil

Select root difegione

C:\Oryx 20111030 final.zip

|'1r -

Sv2p00_LPC110c {CMSISv2p00_LPC11 L)

PowerDown (DeepPowerDown)

App (DemoApp)

pp (FlashApp)

DC_temp_wdt-wakeup (LCD_ADC_temp_wdt-wakeup)
raphics (LCD_graphics)

h _ADC_temperature_sleep (Semihosting_ADC_temperg

L Start here

EL Project and File wizards

Syftick_wdt_Icd_capsense {Systick_wit_Icd_capsense)
B_HID (USB_HID)
) =4 I ] 3

Select All
Deselect All

P d by acode_red

production. LPCXpresso can be used to
et

m

PCXpresso project.

example projects, and announcements

L Import and Export
g Import archived projects (zip)
% Import exisiting projects

F45 Tmport project(s) frarm XML Description (
(3, Impaort files inta

B Export projects to archive (zip)

f2g Smart Import wizard

Copy projects into workspace

n invaluable resource for getting help an

bxpresso-forum

‘@ Export projects and references ta archive (3

EL Build and Settings

e
n)

Oryx projects

Figure4 0 LPCXpresso IDE Import Archived Project Window

All sample projects are now imported. Click (to select)rihe pigedt 0 .Bowse ang qulid
the project files. Buil@tldebug the project from the QuickstarBtagrhefe see picture
below. When debugging a project, make Bosedtie connected via d@thector Jthe LPE
LINK side) to the PC because the application will be downloaded to Pelibda¢d S D
debugnterface).
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, ,

File Edit Mavigate Search
mifld | &

R-B-Q-|e

Project Run  Window Help

b =5 CMSISv2p00_LPC11 U

b = 8
4 |[= DemoApp|
™ 3

> [ Includes

7N\

|= DemoApp Debi
|2 DemoApp Relea

E®S B FH SO A E- 89 B % [X Develop |
2 A o
[ Project Ex £3 . it CoreRegi]Ee, Penphera} = O @ Welcome 52 =0
E‘v o filey//C/nxp/LPCXpresso_4.0.5_123/Ipexpresso/pages/registered.htm - [

b 125 Accel_systick_irq-wakeup

& beus ﬁ 2) Browse and edit project f[*1/%¢
ug.launch
launch

1) Click (to select) main profi = presso

powered by @codeﬁred

now fully activated, and can be used for production. LPCXpresso can be used to
ing up to 128KB of code into an LPC target

> 5 FlashApp

» 3% LCD_graphics

b =5 lib LPC11U14Dev
b 2% lib_OryxDev

b 55 ProductionTest
b 55 RTC irg-wakeup

b S LCD_ADC_temp_wdt-wakeup Please read the getting started guide for step-by-step instructions to build your first LPCXpresso project.

b jfz Semihosting_ADC_temperature_sleep o

Getting Started

# LPCXpresso Getting Started Guide
LPCXpresso Resources
Check the LPCXpresso Support page for new LPCXpresso software releases, more example projects, and announcements.

# Visit www.nxp.comilpcxpresso-support

LPCXpresso Forum

U Quick £ M RedC | 6= Varia | % Break| = O

The LPCXpresso Forum community is exclusively buit for LPCXpresso users and is an invaluable resource for getting help and

B Start here
[} New project...
# Import project(s)

4§, Build 'Demokpp' [Debug]
& Clean ‘DemoApp’ [Debug]

% Debug 'DemoApp’ [Debug]

advice on use of the LPCXpresso tools and boards

~
hd So, get connected and join the LPCXpressa community!

# To view the forum, and to register so that you can post, visit www.nxp.comilpcxpressa-forum

3) Build/clean/debug proje

e Code Red Technologies LPCXpresso website
website

EZ Project and File wizards

EL Import and Export

B Console 5 _[2 Problems| @ Memory| 3 Red Trace Preview| + E-ri-=0

EL Build and Settings

Mo consoles to display at this time.

B Debug and Run

£ Extras

-

g &5 DemoApp

€€ | < | e | e ||

Demohpp NXP LPC11U14/201

Figure50 LPCXpresso IDE Build/Debug Project

4.4 Program Download
This section describes haewmloadn application to tieard, i.e., to the LPC34U

1. Connect a USB cable betd@@emtheboardand thé>C Sedrigureto locate J9 (upper
left corner). J9 is the LMK debugging interface (the debug interface of LPCXpresso).

2. Make sure that the LPQI14Jin a mode where the debugger can take corantaed ov
processor. When the LPGTiHIn a loygower mode it sometimes prohibits the debugger
from connecting to the processor. The simplest way is to placetie L.FBadtlbad
mode. While resetting the LPEZHteks the ISP pdsiitton. Seleigure? to locate the
reset and ISP pdsiiitons (in the middle of the lower edge, right of the Lithium battery).

a.

b
C.
d

Press both Reset and ISP-puthn
Release the Reset phstton
Release the ISP pisliton

The LPC11Jis now ifSP/bodbad mode. LEDvill light weakly constantly. This
is a sign that the LPC32i8lin ISP/bootload mode.

3. Make sure that the latest version of the LPCXpresso IDEaGs ihst&ied
Import theamplapplicatiosoftware packaigeo the Eclipseorkspacd.his package

can be

downloadeaim th&mbedded Artists support atigeegistering the product.

The demapplicatiois one of the projects in the sample application package.
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5. dick on the "Program Flash" icon from the tool bar, dedquictlires icon can be at
different places depending on window size.
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File Edit Mavigate Search Run Project Windew Help
milhg Er-@-es/ % SEEFH mEBOLle A E- oW P £ (X Develop |
&~ B Ao

o P~ |

2 Project B 2= Program FITs

4= BLDC_Sensored 1

Program Flash Ic

=0

/Ipcxpresso_3.6/pages/registered.htm

#, Binaries

) Includes

(2 driver

B e

2 config

9 linker

(2 emsis

(3 startup

& Debug

= LPCipresso MC
2] BLDC Sensored Debug.launch

|2/ BLDC Sensored Release.launch
5 lib_small_printf_m0

U Quickstart £ . (9= Variables| % Breakpoint | = O

G Start here

€] Mew project.. =

# Import Example project(s)

s Build all projects [Debug]

4, Build 'BLDC_Sensored' [Debug]
& Clean 'BLDC_Sensored' [Debug]
5. Debug 'BLDC_Sensored’ [Debug]

(2 Quick Settings ~

2

m

¥ B

LPCXpresso is fully activated

Welcome to LPCXpresso. The software is now fully activated, and can be used for production. LPCXpresso can be used to
generate and dowinioad applications containing up to 128K of code into an LPC target.

Getting Started
Please read the getting started guide for step-by-step instructions to build your first LPCXpresso project

powered by gcode_red

* LPCXpresso Getting Started Guide
LPCXpresso Resources
Check the LPCXpresso Support page for new LPCXpresso software releases, more example projects, and announcements.
* Visit www.nxp.com/lpcxpresso-support
LPCXpresso Forum
The LPCXpresso Forum community is exclusively buit for LPCXpresso users and is an invaluable resource for getting help and
advice on use of the LPCXpresso tools and boards.
So, get connected and join the LPCXpresso community!
* To view the forum, and to register o that you can post, visit www.nxp.comilpcxpresso-forum
General Information
# Vistt the HXP LPCXpresso website
# For information on upgrades etc. visit the Code Red Technologies LPCXpresso website
* Vist the Embedded Artists LPCXpresso website

vb

L Project and File wizards

I Console &3

1 Problems| [ Memory | 8 Red Trace Preview| " Search | RE|#B-r5-=0

C-Build [ELDC_Sensored]

»

X Import and Export

g5 Import archived projects (zip)

% Import exisiting projects - _
MXP LPC1114/301

e BLDC Sensored

Figure6 0 LPCXpresso IDE Program Flash Icon

The next step is to select which processor to download R Hd3E01from thedi that is
presented. Then press OK button. Note that this step is sometimes not needed because the
LPCXpresso IDE can itself detect which processor it is connected to.

The nextsteptiso br owse to the file to download. Pre
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Program Flash

Pregram target flash: LPC11ax

MNXP LPC11U37/501 on

Options

Display progress log Reopen on completion
Reset target on completion Repeat on completion

Connection Options
Speed 250

Use ITAG interface

Code Read protect

CRP selection | Mone i |

Erase flash memory

P
Select file | '(I Browse...
) —
Base address
Erase Options
(©) Mass erase @) Erase only required pages

Figure7 0 LPCXpresso IDE Program Flash Window

Browse to the projects

t o directory and th
*axfor*bi n. Sel ect one of th e t

e
fil es. Press h

7. LPCXpresso_4.0.6_15.

4 |, workspace 1) Flnd
b )i .metadata workspace and
| all sample apps

MNamn . Senast dndrad Typ Storlek

M src "
Demolipp.axf 2011-10-30 21:49  AXF-fil

[+ . .metadata

0 Accel_systick_irg-wakeup

b | CMSISv2p00_LPCL1Ux - - 4) Select either *.
> I DeepRaweDown 2) Find project

- _ or *.bin file
top director

]
. 3) Find
li FlashApp subdirectory
L LCD_ADC_temp_wdt-wakduy
1. LCD_graphics
o lib_LPC11U14Dev

Filnamn: DemoApp.axf v [".aﬂ ']

Comm I [ o |

Figure8 d Browse to File to Download

Copyright 20© Embedded Artists AB



Lowpower Application Kit (Oryd) s er s Gui de Pag 22

Figure9 0 LPCXpresso IDE Program Flashing in Progress

In case flashing fails, an error md#sapbelow will be displays. This is an indication that the
debugger could not connect to the LFCIAE€/Most common reason is that the BP@A4 th

a lowpower mode where debug connection is not possihle Makd><13Wis in
ISP/bootloadatle and try again. Also make sure the gpoalfld@cable is connebtveen J1
and J10.

Figurel08 LPCXpresso IDE Program Failing to Flash
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