Element-14 Road Test – Atmel SAM4S Xplained Board

1 In the Kit

There is no documentation or software provided with the board. Just a micro USB cable. Although this is understandable at the price, there wasn’t even a URL printed on the box or sleeve from which to obtain the supporting materials.

http://www.atmel.com/tools/SAM4S-XPLD.aspx - Product Page on main Atmel site

http://www.atmel.com/tools/SAM4S-XPLD.aspx?tab=documents – Just the “Design & Manufacturing” files; 22MB.
· Schematics – both as legible PDF and Orcad;

· PCB design files

· BoM

· Manufacturing test code

Unfortunately, no user manual – and no indication of how to obtain a User Manual (in fact, it’s accessed via the Atmel Studio; which is not much help if you’re not going to use Atmel Studio!)
http://www.atmel.com/tools/SAM4S-XPLD.aspx?tab=related – add-on boards, examples, and tools; including Atmel Studio

2 Atmel Studio 6
Used to be known as “AVR Studio” – but now includes ARM as well as AVR. The only thing missing is support for Atmel’s family of 8051-based products.

The installer is an 800MB download, available from the Xplained board Product Page (see above) – requires myAtmel account & login (free)
Atmel Studio is built on MS Visual Studio, so the installation involves installing a lot of MS components. Allow half a day!

3 Atmel Software Framework

The Studio install should include the Software Framework – without needing a separate download/install. 
The Atmel website shows the latest version as 3.7.3:
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Software Libraries

Name. Description
A Softwere: Source code library for Atmel® megaAVR®, AVR® XMEGA®, AVR UC3 and Atmel ARM Cortex-
Fremevors based Microcontrollers.

B e

The Atmel® Software Framework (ASF) is a MCU software library providing a large collection of
embedded software for Atmel flash MCUs: megaAVR, AVR XMEGA, AVR UC3 and SAM devices.

* It simplifies the usage of microcontrollers, providing an abstraction to the hardware and
high-value middlewares

« ASFis designed to be used for evaluation, prototyping, design and production phases.

« ASFis integrated in the Atmel Studio IDE with a graphical user interface or available as
standalone for GCC, 1AR compilers

« ASF can be downloaded for free

Access the ASF documentatior

Note: ASF in Atmel Studio does not require a specific download. Use Atmel Studio Extension
Manager (Tools->Extension Manager) or visit Atmel Gallery to update ASF in Atmel Studio.

[§  Atmel Software Framework 3.7.3
(188 M, updated February 2013)
Standalone package for megaAVR, AVR XMEGA, AVR UC3 and SAM users for GCC
and IAR.





But using Tools > Extension Manager – as advised – suggests the latest is 3.5.1, and invites you to download it:
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Again, the download requires myAtmel login

When the download starts, the filename suggests that it’s v6.something!!
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Security issues with the download:
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Despite the download having been started by the Atmel Studio, it isn’t able to cope with having Studio still running:
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So we have to manually close Studio, and then continue.

After the update completes, checking the version shows no change!
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The whole download & update process took around half an hour – apparently totally wasted!
4 Board documentation

The Atmel Studio Start page has a ‘Tools Help’ tab – with an entry for the SAM-4S Xplained, and link to its User Guide:
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The User Guide pops out in a separate MS Help Viewer window:
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Although the correct start page does automatically open, the correct section in navigation pane does not – that has to be found & opened manually.

Note that the board picture is wider than the help window, but there is no horizontal scrollbar visible. To reach the horizontal scrollbar, you have to scroll down to find it!

The ‘Introduction’ section lists some URLs for “applicable documents and related material”, but not as links – you have to manually copy & paste to a browser!
The ‘Getting Started’ section, ‘Powering up the board’ says, “The board LED should light up” – but there are four different LEDs on the board, which may light-up steady or flash with various patterns.
It also says, “Operating System [should] start recognition of the USB elements”;  but this only happens if the J21 USB connector is used – not the J20 connector.
[image: image10.png]11 JTAGICE mil User Guide.
' MEGA-1284P Xplained User's Guide
1 QTB00 User guide
' RZ Raven User Guide
4 SAM-45 Xplained User Guide
4 Introduction
References, applicable documents and
Abbreviations and Acronyms.
Kit Contents
Pre-programmed firmuare
Sample Code and Technical Support
Evaluation Kit Hardware
Connectors
J-LINK OB Feature
Driver Inctllation.

Search documentation

Power up the Board
Unpack the board taking care to avoid electrostatic discharge. Unpack
the USB cable and insert it in one of the USB connector of the board.

Connect the other USB connector side into a computer.

The board LED should light up and Operating System start
recognition of the USB elements.

Install the dedicated driver before using the board. (see Driver
Installation section)




The board schematics in the help are useless: too small to read, no facility to zoom, and the print facility only seems to print the overview block diagram page. Fortunately, a separate download is available – see section 1.
The User Guide gives brief descriptions of the features on the board, but nothing about how to access it from Studio, example projects, etc… 

5 Segger Driver Installation

The ‘Getting Started’ section of the User Guide does not mention anything about installing drivers before plugging-in the board. This did seem to be OK on my Win-7 PC, but can it be guaranteed…?
Again, a URL for the Segger software is given – but not as a clickable link:
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Driver Installation
It is necessary for using the SAM-4S Xplained, to install drivers and tools. Here
after a procedure which explains the sequence of installation .

List of driver and software needed
Here after the list of elements needed

« A J-Link tool software from Segger. (minimum version V4.452)
« A Driver for J-Link CDC from Segger. (minimum version March 15th, 2012)

The following softwares are available at the following address
http://www.Segger.com/beta-software-version.htmi




The Segger site says that the software should have been provided with the board:
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J-Link downloads

1 do not have a serial number because | own an eval board with J-Link On-board. How can | download J-Link software for it?
“There should be no need for you to downioad the J-Link software and documentation package, since the eval board you own should come with everything you
need. including a CDIDVD or 2 downioad link containing the required J-Link software. Hoviever, you can st download t

[TT1 confirm that 1 il not use the software with ilegal clones.

Download software.





So we click the honesty box, and download anyhow.

The Atmel help specifically states Setup_JLinkARM_V445a.exe – of course, that isn’t the version which comes from the Segger site!
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4 Driver Installation

Instal first J-Link tool software by clicking on
CDC Driver Setup_IJLinkARM_V445a.exe program. Follow the
Connect the Board through 121 connector \structions as described below.

Connect the Board through J20 connector H

‘Sample Code and Technical Support

I Board Schematics Figure 20. Driver Installation
Revision History





The actual download (at the time of writing) is Setup_JLinkARM_V465a.exe. This gives 2 installation options not even mentioned in the Atmel help!
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The next step in the Atmel help is The “CDC Driver”, but there is no such thing in the Segger download. At least on Win-7, it seems unnecessary – as the CDC was recognised automatically when the board was just plugged in at the ‘Getting Started’ step.
Once the install completes, the JLink devices appear under ‘Ports (COM & LPT)’ and ‘Universal Serial Bus controllers’ in the Windows Device Manager:
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6 Example Projects
As already noted, the User Guide says nothing about example projects. But the Studio start page has a link for, ‘New Example Project from ASF…’

[image: image16.png]tart Page - AtmelS
File Edit View VAssistX Project Debug Iools Window Help
G-l SH@ s aB9-c-S-5FA v

ERNE Y 0o

i:\ﬂﬂs Flan
He 3. @3

I

£ £ | & 5[i ##NoDevice § NoTool

Get Started Tools Help Latest News
T Newpret

Starterkits  Debuggers Programmers  Touch kits  Wireless kits  Evaluation kits  Software
New Example Project from ASF...

=1 Atmel SAM3U-EK
{5 OpenProject..

Recent Projects

Atmel SAM-45 Xplained

‘The SAM-45 Xplained contain an onboard J-LINK OB which eliminates the need for a SAM-
ICE forthis k. It also contains 8Mb RAM, one button, two LEDs and One Atmel QTouch®
slider. The kit demonstrates the Atmel ARM® SAMASIS, and allows the user to get started
using SAMAS peripherals imediately.

Users Guide

Close page after project load
Show page on startup

lution B

-1 x

T —— T




By default, this shows all examples for all products and all boards:
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Narrow-down to the SAM4 device family:
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Click on ‘Kit’ in the left sidebar to further focus-in on the SAM4S Xplained kit:
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Click the arrow just to the left of ‘SAM4S Xplained’ to expand-out the list of projects for this particular board:
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Clicking on a particular example gives a brief description in the right-hand sidebar:
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The ‘View help’ link in the right-hand sidebar doesn’t actually display any help;  it just goes to a page with a link to the help – but  at least it is clickable this time!
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Unfortunately, all the image links in the help are broken:
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Graphic Audio Equalizer Example

Description:
“This example demonstrates how a 5-band graphic equalizer can be constructed using the Biquad cascade functions. A
graphic equalizer is used in audio applications to vary the tonal quality of the audio.

Block Diagrar
‘The design is based on a cascade of 5 filter sections.

x| GEQ_signalfow.gif

Each filter section is 4th order and consists of  cascade of two Biguads. Each filter has a nominal gain of 0 d8 (1.0 in
linear units) and boosts or cuts signals within a specific frequency range. The edge frequencies between the S bands are
100, 500, 2000, and 6000 Hz. Each band has an adjustable boost or cut in the range of +/- 9 dB. For example, the band
that extends from 500 to 2000 Hz has the response shown below:

x| GEQ_bandresponse gt

With 1 d8 steps, each filter has a total of 19 different settings. The filter coefficients for all possible 19 settings were
precomputed in MATLAB and stored in a table. With 5 different tables, there are a total of 5 x 19 = 95 different 4th order

filters. All 95 responses are shown below:
x| GEQ_allbandresponse.gi

Each 4th order filter has 10 coefficents for  grand total of 950 different filter coefficients that must be tabulated. The input

and output data is in Q31 format. For better noise performance, the two low frequency bands are implemented using the





7 The ‘Getting Started’ Example Project

Select the ‘Getting Started’ application.

The help refers to “HyperTerminal on Microsoft Windows” – although HyperTerminal hasn’t been in Windows since XP.
When it says that the button stops the blinking, that’s not quite true – it stops only one of the two LEDs.
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Getting Started Application

 Architecture
Reference Manual
e

Application Pupose |
The Getting Started example will help new users get familiar with Atmel's SAM family of microcontrollers. This basic application
shows the startup sequence of a chip and how to use its core peripherals.

Bug Tracker Requirements

‘This package can be used with SAM evaluation kits.

Description

The demonstration program makes two LEDs on the board blink at a fixed rate. This rate is generated by using Time tick timer.
‘The blinking can be stopped using the push button.

Usage

1. Build the program and download it inside the evaluation board. Please refer to the SAM-BA User Guide, the GNU-
Based Software Development application note or to the IAR EWARM User Guide, depending on your chosen
solution.

2. On the computer, open and configure a terminal application (e.g. HyperTerminal on Microsoft Windows) with
these settings:

- 115200 bauds

- 8 bits of data

+ No parity

= 1 stop bit

= No flow control
3. Start the application.

i 4. Two LEDs should start blinking on the board. In the terminal window, the following text should appear (values
i depend on the board and chip used):
- Getting Starced Example xxx —

- Compiled: X i MEE EXDHKIKX

5. Pressing and release button 1 should make the first LED stop & restart blinking.
6. If the button 2 available, pressing button 2 should make the other LED stop & restart blinking.

e ———————————————————————





The example requires yet another licence agreement
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In fact, every new project seems to require at least one licence agreement!

It takes a significant time before the Project is ready:
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We can find the source files in the ‘Solution Explorer’ on the right. Build from the ‘Build’ menu (or toolbar shortcut button).
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8 Downloading to the Board

There is no description of how to use the on-board JLink in the User Guide. So we take a guess at the ‘Tools’ menu, where the ‘Device Programming’ option sounds hopeful…
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There is a JLink option in the ‘Tool’ drop-down list:
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Despite the fact that the device – ATSAM4S16C – was specified in the Project, that setting has not been passed through to this dialogue – so we have to find & select it manually. 

Interface choices are then JTAG or SWD:
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We click ‘Apply’ and…  Oh No – another firmware update!
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Depending how long you take over the update, Studio may become impatient:
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Provided the updated completed OK, just click ‘Stop waiting’

The dialogue will then show JLink options:
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The ‘Memories’ page is for downloading:
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Note that the ‘Read’ button for ‘Device signature’ also reads the ‘Target voltage’

Use the [image: image37.emf]

 button (‘Browse’) in the ‘Flash’ section to select a file for download. Again, the project location is not passed-through to this dialogue – so we have to navigate manually to the Project’s ‘Debug’ folder. (if this dialogue has been used before, it will remember previous locations; whether or not they have anything to do with the current project – so be careful not to download the hex file from a different project!!)
Once a file has been selected, the ‘Program’ button is enabled:
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Once the code has been downloaded and verified, it starts automatically 

9 Debugging

As already noted, the User Guide doesn’t mention anything about using the on-board JLink. But we notice a button saying ‘No tool selected’
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Clicking it brings up the ‘Tool’ page of the Project options (also available by right-clicking the Project name in the ‘Solution Explorer’)
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The Tools > Device Programming menu does then open with the JLink selected.

This does appear to be the “correct” way to set the debug tool to be used with the project.

· So why is this not offered as an option when creating the project?

· Why doesn’t creating a project for this board default to using its built-in JTAG adaptor?!

Use the [image: image43.emf]

 button, or the Debug menu to enter Debug mode – where there are the usual facilities to run, step, set breakpoints, inspect variables & registers, etc, etc
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10 Examples 

I tried a few of the provided examples: flashing the LEDs and using the touch slider (which includes using the UART via the virtual COM port) – and these all worked fine.

But, for such a well-featured chip, the set of examples is actually quite small. Unlike some other vendors, it is not a complete set with examples for each of the peripheral blocks.

Eg, I tried to find a PWM example. There is a nice “Quickstart guide for SAM PWM module” section in the ASF documentation, but this focuses purely on the PWM – it does not provide a full example with all the other steps necessary to make a complete, working project.
A glaring omission is that there is no mention of the NVIC (the interrupt controller) in the Software Framework documentation; in fact, there is nothing about interrupts at all for the SAM4S:
[image: image45.png]TS V) S ST ) TR WS WS AN W am— -
‘Q@ ) it stmelcom/docs/351/api ] 2~ 2]/ ppiction rograrmmingL.. x
File Edit View Favorites Tools Help
s[5 suggested Sites + (3 Dictionary &) Antronics Ltd ] Antronics Blog % antronicsitd [E] Facebook [EJ Google [ Google Maps &) Webmail &) Pinlt & Bundles
| Atmel -
Application Programming Interface
l‘ Release ASF-35.1
Gzt category vice (IR
I Category ¢ Name ¢ Supported Devices
I Interrupt INTC - Interrupt Controler uc3a, ucsas_sd, ucsb
| 10, Interrupt £1C - Externsl Inerrupt Controller samal
N Interrupt, Timers. 'WDT - Watchdog Timer xmegaa, xmegaau, x.
Interrupt PHIC - Programmable Mult-level Interrupt Controller xmegas, xmegaau, x
i Interrupt Interrupt management - megaAVR and tinyAVR implementation mega, tiny
| Interrupt Interrupt management - XHEGA implementation smega
1/0, Interrupt £1C - Externsl Interrupt Controller ucss, ucsas_sd, ucsb
Interrupt Interrupt management - UC3 implementation ucs ¥





This despite the fact that the PWM documentation specifically refers to it!
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pum_channel_enable_interrupt (PWM, PWM_CHANNEL 0, 0);

- Note:

1.In order to enable the PWM interrupt, the NVIC must be configured to enable the PWH interrupt. 2. When
the channel 0 counter reaches the channel period, the interrupt (counter event) will occur.





11 Headers 
There are four 10-pin IO headers, J1-J4. All but 1 pin in J1 is duplicated on J4 so, in effect, there are only really three different headers. 

This gives a disappointingly small set of accessible IO.

It is particularly disappointing that there is no access to either of the MCU’s two full-featured USARTs.
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