Getting started with LPC4088QSB board AND LPC4088 EXPERIMENT BASE BOARD
for DIGITAL SIGNAL PROCESSING Lab-in-a-Box
software setup
Download the latest version of Keil MDK at https://www.keil.com/download/product/
The program comes by default with a free evaluation licence, which has a code limit of 32 Kbytes. However this is sufficient to run most of the exercises.
INSTAllATION
To install the software, double click the executable file mdk_5xx.exe and the installation process will start. You will be asked where to install the program and packs. We strongly recommend installing to the default directory as most of the materials refer to the default directory. 
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Figure 1: Install Keil MDK to default directory
During installation you may be asked to install the Serial Bus Controller. Click “Install”. 
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Figure 2: Install serial Bus drivers
Install or update the device software packages
After installation, run the program. A Welcome to Keil Pack Installer window may appear, click OK. The Pack Installer is a utility for installing, updating and removing software packs. If it does not open automatically, select Manage and Pack Installer... from the Project menu. 
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Figure 3: Pack Installer
On the right hand side of the Pack Installer window you can select a device, and on the left hand side the software packs for that device will be displayed. You can install or update a software pack by clicking in the Action column.
In the Device window, select NXP – LPC4000 Series – LPC408x – LPC4088FET208. Then, install or update the following software packs:
· ARM::CMSIS
· Keil::MDK-Middleware
· Keil::LPC4000_DFP
The Pack Installer window should appear as shown in figure 3, with all the three software packs Up to date.
Then close the Pack Installer window.
Now you can connect the NXP-Embedded Artists LPC4088 board to your computer using a USB type A to micro B cable and the device will be recognized with the name MBED.
If you wish to upgrade MDK-ARM to a fully licensed product, select License Management... from the File menu and add the appropriate code into the New License ID Code (LIC) field. 


hardware setup
All the Lab exercises in this Lab-in-a-Box are carried on a NXP-Embedded Artists LPC4088QSB and the Embedded Artists Experiment Base Board. 
· Carefully plug the Embedded Artists LPC4088QSB to the LPC4088 Experiment Board in the position marked in Figure 4. Check that all the pins are connected and the orientation of the board is correct.
Figure 4: NXP-Embedded Artists LPC4088QSB and LPC4088 EXPERIMENT BOARD
· Check that jumpers JP8 and JP9 are at position 2-3 as is shown on figure 5.
Those jumpers connect the I2C0 lines from the microcontroller to the Experiment Base Board and allow us to control different sensors and peripherals on the board as the Wolfson CODEC. 
· Also all the jumpers in J14 must be connected. The audio data transferred between the microcontroller and the CODEC via the I2S protocol, goes through these connectors. 
[image: C:\Users\joatei01\Documents\NXP + Artists board\Pictures\EA Experiment Base Board jumbers8_9.jpg]
Figure 5: NXP-Embedded Artists LPC4088QSB and LPC4088 EXPERIMENT BOARD
Run helloworld example
An easy way to check if everything is working is to run the helloworld program, i.e. Input/output audio program. Save the provided Audio_test.zip file anywhere on your computer and extract the content.
The contents of that folder should then appear as shown in figure 6.
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Figure 6: Extracted contents of Audio_test.zip file.
Double-click Audio_test.uvprjx file to open the µVision5 Project.
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Figure 7: µVision Project window
µVision 5 will open and you should see the project structure, similar to that shown in figure 5. 
Click Project – Rebuild all target files to compile the project. You can see from the Build Output window that the program is compiled without any error. 

Finally you can start a Debug Session and click the run button. Alternatively you can download the program to the microcontroller flash memory and then press the reset button on the LPC4088QSB board.
[bookmark: _GoBack]The program is now running.
Connect the headphones to the headphone socket and the microphone jack to the microphone socket. You should hear the sound picked up by the microphone through the headphones.  
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