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2  Introduction 
Thank you for buying the Low-power Application Kit (Oryx) ï powered by LPCXpresso from Embedded 
Artists. The board demonstrates low power design techniques both in hardware and software. The 
board has been developed by Embedded Artists in close cooperation with Arrow and NXP. The board 
contains an LPC11U37 MCU from NXP and has the same embedded-JTAG solution (called LPC-
LINK) as LPCXpresso target boards. 

This document is a Userôs Guide that primarily describes the hardware design of board. Software 
solutions are also addressed when applicable in order to describe low-power design solutions. 

2.1  Features 

Embedded Artistsô Low-power Application Kit (Oryx) makes it possible for you to get started with low 
power design prototyping immediately. It is a platform for low power design solutions around the 
LPC1100 family from NXP. The board has been designed for evaluation and is not designed for final 
integration into consumer or industrial end-products. 

¶ NXP's LPC11U37 ARM Cortex-M0 microcontroller in 48-pin LQFP package, with 10 KByte 
internal SRAM, 4 KByte E2PROM and 128 Kbyte internal FLASH. 

¶ 12.0000 MHz crystal for maximum execution speed and standard serial bit rates, including 
USB requirements. The LPC11U37 runs at frequencies up to 50 MHz. 

¶ On-board USB Device interface  

- Mini-B USB connector on-board 

- USB connect circuit 

- Proper ESD protection 

¶ All relevant LPC11U37 pins available on LPCXpresso compatible expansion connector (dual 
27 pos, 100 mil/2.54 mm pitch rows, 900 mil apart). 

¶ Rechargeable Lithium coin battery 

- LIR2032 

- Flexible charging options (via USB interfaces and external source, like solar panel) 

- Other energy storage also supported (besides coin cell) 

¶ PCF8523 low-power real time clock with I2C interface 

¶ PCF8885 8-channel capacitive touch sensor with I2C interface 

¶ ADXL345 3-axis accelerometer with I2C interface 

¶ LM75B temperature sensor with I2C interface 

¶ 96x96 pixel Memory LCD from Sharp with SPI interface 

¶ 4 Mbit SPI FLASH for storing non-volatile parameters or other data 

¶ Push button and LED for reset 

¶ Push button for Wakeup functionality (on PIO0_16) 

¶ Push button for enabling Bootloader mode of the LPC11U37 

¶ LED on pin PIO0_7 

¶ SWD/JTAG connector 
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- 2x5 pos, 50 mil/1.27 mm pitch, standard SWD/JTAG connector 

¶ Compact size: 140 x 85 mm 

- Four layer PCB design for best noise immunity 

¶ Embedded JTAG (LPC-LINK) included 

- Can be completely disconnected (in order not to affect power consumption) 

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

2.2  ESD Precaution 

Please note that the Low-power Application Board comes without any case/box 
and all components are exposed for finger touches ï and therefore extra 
attention must be paid to ESD (electrostatic discharge) precaution.  

Make it a habit to always first touch the metal surface of one of the USB 
connectors for a few seconds with both hands before touching any other 
parts of the boards. That way, you will have the same potential as the board 
and therefore minimize the risk for ESD. 

Note that Embedded Artists does not replace boards that have been damaged by ESD. 

2.3  General Handling Care 

Handle the board with care. The board is not mounted in a protective case/box and is not designed for 
rough physical handling. Connectors can ware out after excessive use. The board is designed for 
evaluation and prototyping use, and not for integration into consumer or industrial end-products. 

The Low-power Application Board contains a Memory LCD. Do not exercise pressure on the display 
glass area or the flex cable connecting the display to the pcb. That will damage the display. 

Note that Embedded Artists does not replace boards where the LCD has been improperly 
handled. 

2.4  Code Read Protection 

The LPC11U37 has a Code Read Protection function (specifically CRP3, see LPC11U37 
datasheet/userôs manual for details) that, if enabled, will make the LPC11U37 impossible to reprogram 
(unless the user program has implemented such functionality). 

Note that Embedded Artists does not replace Low-power Application Boards where the 
LPC11U37 has CRP3 enabled. Itôs the userôs responsibility to not invoke this mode by accident. 

2.5  Other Products from Embedded Artists 

Embedded Artists has a broad range of LPC1000/2000/3000/4000 based boards that are very low cost 
and developed for prototyping / development as well as for OEM applications. Modifications for OEM 
applications can be done easily, even for modest production volumes. Contact Embedded Artists for 
further information about design and production services. 

2.5.1  Design and Production Services 

Embedded Artists provide design services for custom designs, either completely new or modification to 
existing boards. Specific peripherals and I/O can be added easily to different designs, for example, 
communication interfaces, specific analog or digital I/O, and power supplies. Embedded Artists has a 
broad, and long, experience in designing industrial electronics in general and with NXPôs 
LPC1000/2000/3000/4000 microcontroller families in specific. Our competence also includes wireless 
and wired communication for embedded systems. For example IEEE802.11b/g (WLAN), BluetoothÊ, 
ZigBeeÊ, ISM RF, Ethernet, CAN, RS485, and Fieldbuses. 
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2.5.2  OEM / Education / QuickStart Boards and Kits 

Visit Embedded Artistsô home page, www.EmbeddedArtists.com, for information about other OEM / 
Education / QuickStart boards / kits or contact your local distributor. 
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3  The Low-power Application Board Design 
This chapter describes the hardware design of the board. 

3.1  Block Diagram 

The block diagram in Figure 1 below gives a quick overview of a design. It illustrates the major 
components in the design. The center of the design is the LPC11U37 MCU from NXP. A number of 
low-power peripherals are connected to the LPC11U37 via the I2C and SPI interfaces. There is also a 
USB Device interface to the LPC11U37 and all pins are available on an LPCXpresso/mbed compatible 
expansion connector. 

The board is powered from a rechargeable Lithium coin cell (LiR2032). The battery can be charged 
from several different sources; the USB interfaces (when connected to a PC) and the expansion 
connector. There is also an option to charge the battery from an external source, for example a solar 
panel (not included). The board runs on 3.0V and there are possibilities to measure the current 
consumption of the complete board and the LPC11U37 separately. 

All parts of the design are constantly powered, with the exception of three parts. The constantly 
powered parts can be put to low-power mode so that the idle current consumption is very low. Power 
switches have been added on three of the external peripherals in order to allow control the power 
consumption - (these parts has typically too high low-power consumption. These power switches exist 
for the SPI flash, the memory LCD and the trimming potentiometer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 ð The Low-power Application Board (Oryx) Block Diagram 
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There is also an LPCXpresso compatible embedded SWD/JTAG interface (called LPC-LINK). This 
simplifies program download and debugging. The interface can be completely disconnected in order 
not to affect the power consumption when running an application on the LPC11U37. 

3.2  Board Overview 

Figure 2 below illustrates the board structure. The upper part is the original LPCXpresso LPC11U37 
design. This part is physically compatible with the LPCXpresso format. The bottom part of the board 
contains the added low-power peripherals. 

 

 

 

 

 

 

Figure 2 ð The Low-power Application Board (Oryx) Overview 

3.3  Usage of CPU Pins 

The table below lists which LPC11U37 pins that are used in the design. 

LPC11U37 pin Usage Expansion 
connector (J7) 

Indication 
connector (J3) 

PIO0_0 Reset Pin 4  

PIO0_1 ISP enable push-button Pin 38  

PIO0_2 SPI channel#0 SSEL Pin 8  

PIO0_3 USB VBUS Pin 39  

PIO0_4 I2C-SCL Pin 41  

PIO0_5 I2C-SDA Pin 40  

PIO0_6 USB connect Pin 23  

LPCXpresso 
LPC11U37 part 

Rechargeable 
Lithium coin battery 

96x96 pixel LCD and 
8 capacitive sensors 

Reset, wakeup, ISP 
and bat.act.buttons 

RTC, accelerometer 
and SPI flash 

Trimming 
pot. 

J3 

J7, pin 28-54 

J7, pin 1-27 

J9 ï USB interface for 
LPCXpresso debugging 

J2 ï USB interface 
for the LPC11U37 

JP2 
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PIO0_7 LED Pin 11  

PIO0_8 LCD disp Pin 6  

PIO0_9 SPI channel#0 MOSI Pin 5  

PIO0_10 SWD interface SWCLK Pin 24  

PIO0_11 RTC irq Pin 15  

PIO0_12 Capacitive sensor irq Pin 16  

PIO0_13 Accelerometer irq#1 Pin 17  

PIO0_14 Accelerometer irq#2 Pin 18  

PIO0_15 SWD interface SWDIO Pin 19  

PIO0_16 Wakeup push-button Pin 20  

PIO0_17 Can be used to digitally indicate power 
consumption 

Pin 21 Pin 3 

PIO0_18 Can be used to digitally indicate power 
consumption 

Pin 10 Pin 4 

PIO0_19 Can be used to digitally indicate power 
consumption 

Pin 9 Pin 5 

PIO0_20 Can be used to digitally indicate power 
consumption 

Pin 22 Pin 6 

PIO0_21 Can be used to digitally indicate power 
consumption 

Pin 42 Pin 7 

PIO0_22 Not used, free for expansion Pin 43  

PIO0_23 Trimming potentiometer Pin 44  

PIO1_13 Trimming potentiometer power control  Pin 25  

PIO1_14 LCD power control Pin 26 Pin 1 

PIO1_15 Capacitive sensor sleep control Pin 27  

PIO1_16 SPI flash power control Pin 53 Pin 2 

PIO1_19 SPI channel#1 SSEL Pin 12  

PIO1_20 SPI channel#1 SCK Pin 13  

PIO1_21 SPI channel#1 MISO Pin 14  

PIO1_22 SPI channel#1 MOSI Pin 45  

PIO1_23 I2C pull-up power control Pin 46  

PIO1_24 Not used, free for expansion Pin 47  

PIO1_25 Not used, free for expansion Pin 48  

PIO1_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  

USB-DM USB interface Pin 36  

USB-DP USB interface Pin 37  

 

3.4  Schematic Walkthrough 

3.4.1  Page 2 

The center of the board is the LPC11U37 from NXP. It is a MCU based on the ARM Cortex-M0 core. 
LPC11U37 has many power modes to save power consumption. See datasheet for details. It is 
possible to measure the current consumption of the LPC11U37 on both VDD pins separately (IO and 
VDDCORE). Normally both jumpers in JP1 are inserted but if removed there are 5 ohm resistors that 
can be used for measuring the current consumption. 10mA current will give a 50mV voltage drop over 
a 5 ohm resistor.   

J1 is the SWD interface for LPC11U37, i.e., debug interface. It is the new and smaller footprint 
standard ARM debug connector. It has 2x5 pins in 50 mil pitch. 

The LPC11U37 has a USB Device interface. The interface is very straight forward and consists of a 
mini-B USB connector (J2), ESD protection, VBUS sense and DP pull-up resistor control. 

SW1 is a reset push-button. There is no external voltage supervisor since the LPC11U37 has its own 
power-on reset functionality. 

SW2 is a wake-up push button for waking the LPC11U37 from ódeep power down modeô. SW2 is 
connected to PIO0_16, which is the WAKEUP pin. A high-to-low transition on this pin will wake-up the 
LPC11U37 from ódeep power down modeô. PIO0_16 is the only pin that can wake-up the LPC11U37 
from this mode. 

SW3 is an óISP enableô push-button. By pressing SW3 while resetting the LPC11U37 (pressing and 
releasing SW1) the In-System Programming mode is entered. It is an internal boot loader more of the 
LPC11U37. It can be useful to enter ISP mode if the application program has programmed the internal 
PLL:s wrong, or disabled the debug/SWD interface. In these situations, it can be impossible to get 
contact with the LPC11U37 via the debug/SWD interface. The application program 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 power 
switch to keep current consumption low. PIO1_13 controls Q3 (P-channel mosfet). When enabled, the 
current consumption is 30 uA (= 90 uW). Supply voltage is only needed during an ADC conversion so 
the mean current consumption can be kept very low. R22 is connected to analog input 7 (AD7), 
PIO0_23. 

J3 can be used to signal power consumption digitally. The connector carries 7 pins from the 
LPC11U37 that can be used to signal different power states. A logic analyzer can be used to capture 
and analyze the different states (and their length) that the application program changes between.  

3.4.2  Page 3 

There are many I2C peripherals on the board. Three of them are on page 3 of the schematic. All three 
chips are constantly powered since they can be put in low-power modes where they consume very low 
power. There is an optional power control on the two i2c pull-up resistors. Currently there is no use for 
this feature since disabling the pull-up resistors will not reduce the power consumption. PIO1_23 shall 
typically always be pulled low (which will enable the pull-up resistors), or R18 shall be mounted It is not 
possible to communicate over the i2c-bus without having the pull-up resistors enabled. 

The ADXL345 3-axis accelerometer is from Analog Devices. The ADXL345 has functionality to detect 
single and double taps (on the board pcb). The chip has two interrupt outputs that can be used to 
wake-up the LPC11U37 from a power down mode, for example when a user double-tap on the board. 
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There is a current consumption cost for keeping the chip active and detecting (single/double) taps. 
Exact current consumption depends on setup of detection, for example sample rate. See datasheet for 
details. If the chip is placed in standby mode, the current consumption is only 100 nA (= 0.3 uW). The 
I2C address to the ADXL345 chip is 0x1D (0.0.1.1.1.0.1.rw). Details about the ADXL345 chip operation 
can be found in the datasheet. 

The PCF8523 real-time clock is from NXP. The current consumption is very low for keeping the real-
time clock updated, only 150 nA (= 0.45 uW). When communicating with the PCF8523 over I2C, the 
current consumption increase to 200 uA (= 600 uW). The communication time is however very short so 
the power consumption will in mean typically be very low. There is an interrupt output from the 
PCF8523. This signal can for example be used to wake-up the LPC11U37 once a second or when an 
alarm time has elapsed. The I2C 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. 

The LM75B temperature sensor is from NXP. The current consumption is only 0.2 uA (= 0.6 uW) when 
in shutdown mode. While measuring temperature the current consumption increase to 100 uA (= 300 
uW) and up to 200 uA (= 600 uW) while communicating over i2c. The I2C address to the LM75B chip 
is 0x48 (1.0.0.1.0.0.0.rw). Details about the LM75B chip operation can be found in the datasheet. 

3.4.3  Page 4 

There is a 4Mbit SPI flash S25FL004 from Spansion. Details about the S25FL004 chip operation can 
be found in the datasheet. The chip is connected to SPI channel #1 of the LPC11U37. The active 
current consumption is relatively high, but there are two low-power modes 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 mode with only 1.5 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 to 
completely remove the chip from the power consumption. PIO1_16 controls the power switch (P-
channel mosfet, Q4). A low signal enables the voltage. 

There is a 96x96 pixel memory LCD from Sharp. Details about the LCD operation can be found in the 
datasheet. The chip is connected to SPI channel #0 of the LPC11U37. The active current consumption 
is very low. The LCD requires a (about) 1 Hz update rate and is then consuming only 4 uA (= 12 uW). 
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). Currently this is done via the SPI interface 
but there is provision for direct control from the RTC (CLKOUT signal). R24 and R25 must be mounted 
in this case and R26 removed. 

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

3.4.4  Page 5 

The 8 capacitive sensors are implemented with the PCF8885 from NXP. The chip handles all low-level 
details of sensing touches. There is a simple I2C interface to the chip. The I2C address to the 
PCF8885 chip is 0x20 (0.1.0.0.0.0.0.rw). Details about the PCF8885 chip operation can be found in the 
datasheet. 

The 8 sensors are independent buy are grouped physically as 4 independent sensors and 4 sensors in 
a slider. Slider functionality can be realized with software. 

There are two methods for signaling touches to the software; 

¶ Polling via an I2C-register 

¶ IRQ (interrupt) via PIO0_12. 

The capacitive sensors can be used to wake-up the LPC11U37 from low-power modes (via interrupt). 
The current consumption cost for keeping the chip active is 10 uA (= 30 uW). This is the cost for having 



Low-power Application Kit (Oryx) - Userõs Guide Page 14  

 

 

Copyright 2012 © Embedded Artists AB 

 

the possibility to wake-up the LPC11U37 from a low-power mode. If the capacitive sensors are 
completely disabled (i.e., the PCF8885 is in sleep mode) the current consumption is only 100 nA (= 0.3 
uW). Since the sleep mode current consumption is so low, the chip is always powered (i.e., there is no 
power switch). PIO1_15 can be used to control sleep mode of the PCF8885.  

3.4.5  Page 6 

The board can be powered from a rechargeable Lithium coin battery (LiR2032). The board contains a 
coin cell holder for the LiR2032 battery. 

The Lithium battery is charged via the LTC4071 from Linear Technology, U9.  It implements a shunt 
battery charger system where the battery is disconnected when battery voltage is too low. The 
LTC4071 allows charging of Lithium coin batteries from very low current, intermittent or continuous 
charging sources. The low battery latching disconnect function protects the battery from deep 
discharge and potentially irreparable damage. The disconnect level is programmable via the LBSEL 
input pin. By default it is set to 2.7V (LBSEL connected to VCC). If the battery is disconnected, the 
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 for powering the board: 

¶ USB power from the LPC-LINK (embedded SWD/JTAG debug interface). By default this path 
is enabled via JP2, pin 1-2 and D5. It can be disables as charging/powering option by 
removing the jumper in JP2, pin 1-2. 

¶ USB power from the LPC11U37 USB interface. This path is always enabled via D3. 

¶ External power input from J7, pin 2. Voltage shall be 5.0V. By default this path is enabled via 
JP2, pin 3-4 and D4. It can be disables as charging/powering option by removing the jumper 
in JP2, pin 3-4. 

¶  An external source, either 5V or 10V nominal. It can for example be a solar panel. J5 allow 
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 keep the input voltage under control, see 
D11/D12 in the schematic. 

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

The design around the LTC4071 is very flexible and alternative energy storage solutions (other than 
Lithium coin batteries) can be used. Via SJ4 an external battery can be used, for example a thin-film 
battery from IPS (Infinite Power Solutions). C44 is a voltage conserving capacitor in case the external 
energy reserve has high internal resistance. This is typically the case when using thin-film batteries. 
Current surges will create voltage dips unless C44 is properly sized. See LTC4071 datasheet for 
details about operation in general and alternative energy storage solutions. The capacitance of C44 
might need to be increased for other energy storage solutions. 

The LTC4071 is a shunt charger that can handle up to 50 mA. With the help of R30 (the shunt 
resistance, Rin) the correct charge voltage and current for the battery is created. R30 is by default 30 
ohm which has been carefully selected with trade-offs between input voltage range, maximum charge 
current and current consumption of the board. R30 = 30 ohm gives the following data for the charger: 

¶ Maximum input voltage is (Ishunt_max * Rin) + Vbat_min + Vfdiode= (0.050 * 30) + 3.2 + 0.3 
= 5.0 V 

¶ Max power dissipation in R30 occurs when maximum input voltage and minimum battery 
voltage: (Vin_max ï Vbat_min)2 / Rin = (5 ï 0.3 ï 3.2)2 / 30 = 75 mW 
The board can also consume current while charging the 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 (connect pad 2-3 instead of pad 1-2, which is default) if the 
default value of 30 ohm is not suitable. Be careful to select a proper value for R29 so that the 50 mA 
maximum shunt current of LTC4071 is not exceeded. See LTC4071 datasheet for details. 

A low dropout linear voltage regulator is use to convert the battery voltage to 3.0V. TPS78330 from 
Texas Instruments is used for this. It is a 3.0V/150mA LDO in SOT23-5 package. 

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

R33 can also be used for measuring the current consumption. It is by default a zero ohm resistor but 
an arbitrary value can be used to measure current in the best resolution for a specific application. The 
series resistor value is always a trade-off between voltage drop and noise/resolution in measurement. 

3.4.6  Page 7 

J7 is an expansion connector that is compatible with the LPCXpresso and mbed products, both signal-
wise and physically. J7 has the same signal connections as the LPCXpresso LPC11U37 board. 

3.4.7  Page 8-10 

This part of the design is the embedded SWD/JTAG part, called LPC-LINK. The design is based 
around the LPC3154 MCU. The LPC-LINK is identical with the LPCXpresso boards and the 
LPCXpresso IDE can be used to download and debug applications on the LPC11U37 MCU. 

LPC-LINK is not an open design and there is no possibility to download custom code in the LPC3154. 

J1 (LPC11U37 SWD interface) and J10 (LPC-LINK SWD/JTAG interface) shall be connected via a 10 
pos flat cable (25 mil pitch). The flat cable is included. 

If another debug interface than the LPCXpresso IDE is needed, for example from IAR, Keil or Rowley, 
there is a possibility to connect J1 to any other SWD compatible debug interface. Note that not all, and 
in particular older, JTAG debug probes do not support the SWD interface standard. The flat cable 
between J1 and J10 is then simply removed. This will disconnect the on-board LPC-LINK completely 
and it will not affect the current consumption of the board when inactive. 

3.5  Things to Note about the Hardware 

3.5.1  Trimming Potentiometer 

When measuring the trimming potentiometer, the voltage (to the trimming pot.) must be present for 
about 50us before a reliable measurement can be done. The reason for this is because C11 and the 
trimming potentiometer form a low-pass filter. 

3.5.2  Lithium Battery 

If the Lithium battery is removed and then reinserted into the board, and there is no other power 
source, then the Lithium battery will be disconnected from the board. This is how the Lithium battery 
charger (LTC4071) is supposed to work. A short voltage pulse on the input to the Lithium charger is 
needed to connect the battery again. This is simply done by inserting a USB cable (connected to a PC) 
on the LPC-LINK side. Make sure that jumper JP2, pos 1-2 is inserted. 

Alternatively, SW4 is pressed. That will also connect the Lithium battery as a power source. 
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4  Getting Started 
This chapter contains information about how to get acquainted with the Low-power Application Kit 
(Oryx). Please read this chapter first before you starts using the board - it will be well spent 
time! 

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

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

4.1  Important Note about Lithium Battery 

The board is powered by a Lithium battery, LiR2032, 3.6V with 45mAh capacity. Note that there can be 
restrictions regarding Lithium batteries when traveling by airplane. Normally it should be no problems 
with a small battery like this (with 45 mAh capacity). It is however YOUR responsibility to check what 
possible restrictions there are. 

The Lithium battery is not fully charged when delivered. The board will therefore not start operating 
until the battery has been charged. Simply connect a USB cable between J9 on the board and a 
powered PCôs USB interface. Make sure JP2, pin 1-2 is closed by a jumper. See Figure 2 to locate J9 
and JP2. Full charging of the Lithium battery takes about 5 hours. The pre-loaded demo application will 
start running while charging. 

Lithium batteries can be over-charged. The charger solution used on the board is based on the 
LTC4071 from Linear Technology. This chip controls the charging and minimizes the risk for over-
charging of the battery. 

Note: Observe special care when removing/inserting the battery in its holder. Do not use metal 
stick/pin (for example a screw driver) to remove the Lithium battery from the battery holder on 
the board. It is very easy to short the batteryôs positive and negative connection if a metal stick/pin is 
used. If this happens, the battery is likely damaged. Only use isolating materials, for example a 
plastic stick to remove the battery. 

4.2  Demo Application 

The board is reloaded with a demonstration application. A number of small, self-explained applications 
can be selected from a main menu. Use the capacitive sensors to navigate in the menu:  

¶ Cap sensor C31 is "down"  

¶ Cap sensor C40 is "up" 

¶ Cap sensor C41 is "left" 

¶ Cap sensor C42 is "right" 

¶ Cap sensor C25 is "OK/select". 

¶ Applications are typically exited by pressing the wakeup-key. 

o Some applications require the wakeup-key to 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 pictures in the spi-flash memory. In case the spi-flash content 
has been altered, the content must be restored in order for the demonstration application to function 
correctly. Simply download and run the production test application. This program will program the bmp 
images to the spi-flash. Then download and start the demonstration application. 



Low-power Application Kit (Oryx) - Userõs Guide Page 17  

 

 

Copyright 2012 © Embedded Artists AB 

 

4.3  Compiling the Demo Application 

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

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

Secondly, import the package of sample application projects into the Eclipse workspace. The demo 
application is one of the sample applications in this package. The package can be downloaded (as a 
zip-file) from Embedded Artists support page after registering the product. The zip-file contains all 
project files and is a simple way to distribute complete Eclipse projects. 

Select the Import and Export tab in the Quickstart menu and then Import archived projects (zip), see 
figure below. 

 

Figure 3 ð LPCXpresso IDE Import Archived Project 

Next, browse and select the downloaded zip file containing the archived sample applications. Make 
sure all sub-projects are selected, see figure below. 

1) Select Import and Export 

2) Select Import archived projects (zip) 
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Figure 4 ð LPCXpresso IDE Import Archived Project Window 

All sample projects are now imported. Click (to select) the project named óDemoAppô. Browse and edit 
the project files. Build/clean/debug the project from the Quickstart menu (Start here), see picture 
below.  When debugging a project, make sure the board is connected via USB connector J9 (the LPC-
LINK side) to the PC because the application will be downloaded to the board via LPC-LINK (SWD 
debug interface). 

1) Browse and select 
archived project file 

2) Select all sub-
projects in list 

3) Import project 
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Figure 5 ð LPCXpresso IDE Build/Debug Project 

4.4  Program Download 

This section describes how to download an application to the board, i.e., to the LPC11U37.  

1. Connect a USB cable between J9 on the board and the PC. See Figure 2 to locate J9 (upper 
left corner). J9 is the LPC-LINK debugging interface (the debug interface of LPCXpresso). 

2. Make sure that the LPC11U37 is in a mode where the debugger can take command over the 
processor. When the LPC11U37 is in a low-power mode it sometimes prohibits the debugger 
from connecting to the processor. The simplest way is to place the LPC11U37 in ISP/bootload 
mode. While resetting the LPC11U37 press the ISP push-button. See Figure 2 to locate the 
reset and ISP push-buttons (in the middle of the lower edge, right of the Lithium battery). 

a. Press both Reset and ISP push-button 

b. Release the Reset push-button 

c. Release the ISP push-button 

d. The LPC11U37 is now in ISP/bootload mode. LED1 will light weakly constantly. This 
is a sign that the LPC11U37 is in ISP/bootload mode. 

3. Make sure that the latest version of the LPCXpresso IDE is installed on the PC. 

4. Import the sample application software package into the Eclipse workspace. This package 
can be downloaded from the Embedded Artists support page after registering the product. 
The demo application is one of the projects in the sample application package. 

1) Click (to select) main project 

3) Build/clean/debug project 

2) Browse and edit project files 
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5. Click on the "Program Flash" icon from the tool bar, see picture below. The icon can be at 
different places depending on window size. 

 

Figure 6 ð LPCXpresso IDE Program Flash Icon 

The next step is to select which processor to download to. Select LPC11U37/501 from the list 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 next step is to browse to the file to download. Press the ñBrowseò button. 

 

Program Flash Icon 
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Figure 7 ð LPCXpresso IDE Program Flash Window 

Browse to the projects top directory and then ñDebugò. In this subfolder there is either a file ending with 
*.axf or *.bin. Select one of these files. Press the ñOpenò button. 

 

 

Figure 8 ð Browse to File to Download 

 

2) Find project 
top directory 

3) Find ñDebugò 
subdirectory 

4) Select either *.axf 
or *.bin file 

1) Find 
workspace and 
all sample apps. 
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Figure 9 ð LPCXpresso IDE Program Flashing in Progress 

In case flashing fails, an error message like below will be displays. This is an indication that the 
debugger could not connect to the LPC11U37. The most common reason is that the LPC11U37 was in 
a low-power mode where debug connection is not possible. Make sure the LPC11U37 is in 
ISP/bootload mode and try again. Also make sure the small 10-pos flat cable is connected between J1 
and J10. 

 

 

Figure 10 ð LPCXpresso IDE Program Failing to Flash 


























