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By the end of this session you will be able to:

•Know about market trends in HMI technologies

•Understand types of capacitive touch solutions available

•Identify pros and cons of hardware- and software-based solutions

•Recognize the benefits of Renesas’ touch solution
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Start up the SHIPTIDE application.  No project will be loaded, and it will look 
like this.
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Using File->Open Project…. Open the project “Step1”.  SHIPTIDE will open and read the 
project, including reading any assets (images, etc.) associated with the project.  



Renesas DevCon 2012
Lab Course 5L03I

seriousintegrated.com

The Step1 project is a pretty bare-bones project: you’re going to have to add some content 
and more to make this a real GUI.  

In the left “layout” area you see a tree-structured view of the layout of the GUI.

At the top of the layout is a single <display>, since the target module SIM205 only has 1 LCD 
display.  Under the display is a single GUI <page> named “pHome”.  Every layout node can 
have a name that you supply – handy for remembering what’s what in the layout.

In the middle of SHIPTIDE is the WYSIWYG area of the GUI authoring tool and shows only 
the one empty <page>.   The checkerboard means the background is transparent.  

On the right is the property sheet, listing the various properties of the selected layout node.  
With the <display> node selected as shown, the property sheet shows various properties of 
the <display> node, including the width and height of the display.
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To set the background color of the <page> to something else, click on the <page> node in 
the layout area, then in the property sheet find the “bgcolor” property and click the “…” 
button to bring up a color picker.  

Let's choose an off-white color.
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The background color of the <page> named pHome is now set, and you see the change in 
the WYSIWYG viewing area.  Note how hovering over the pHome node in the layout tree 
shows the important properties set on the node.
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To make it a little more interesting, we need to add our logo right in the middle of the 
<page>.  Images live in <box>s, so right-click on pHome and select Add Newbox.

Using the property sheet (ensuring the new <box> is selected) give the box a name, say 
“logoBox”.

Boxes are containers that can be stacked, nested, and so on.  They are very versatile and 
have many properties.  

When you complete this addition, you won’t see much change in the WYSIWYG viewing 
area.  By default, the <box> is completely transparent, with no borders, and inherits the size 
of the parent (in this case, the <page>).  
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Now we need to attach our logo image to this <box>.  

Find the image named “logo” in the Image Resources panel.  It’s a 380x72 pixel PNG file 
with a transparent background.  We’ve preloaded a number of images into this project to get 
you started. 

To add this image to the box, either (a) change the “object” property in the <box>’s sheet to 
“logo” (the name of the logo image resource), or (b) drag the logo onto the <box>.

The enclosing box (named logoBox) now has the image attached.  Attaching the image 
provides width and height information to the <box>, so logoBox is now 380x72, and by 
default positioned at the upper right of the parent container (the <page> named pHome).
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To center the logo, we need to position its enclosing <box> (logoBox).   Ensure the 
logoBox node is selected in the layout area, and the property sheet will become visible.  
Change the halign and valign properties to CENTER.
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Let’s add a button below the logo.  A button is any <box>, with or without an image attached, 
with extra “stuff” attached to the box.  We’ll get to the “stuff’ in a  minute.  But for now, we 
want a “settings” button positioned below the logo.

As before, select the parent container for this new <box> (in this case, pHome) and right-
click/Add Newbox.  Give the box a name (say, settingsButton), and drag the iSettings
image over into the new <box> (or enter the iSettings name into the “object” property of 
the <box>).

The button appears, and as normal it is positioned at the upper left of the parent container 
(the <page>).
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Changing the settingsBox properties can position it below the logo.  halign CENTER will 
center the settingsBox inside the <page> horizontally.  

To position it vertically there are many different methods but we’ll choose the obvious one: 
setting the outer top (ot) property of the box to 180.  This is easy, but not the best way…. 
we’ll show you a better way later.



Renesas DevCon 2012
Lab Course 5L03I

seriousintegrated.com

We need to build an empty “settings” page that the button will go to.

First select the d0 <display> node in the Layout area --- the parent of the new <page> –
and right-click/Add Newpage.  The new page will appear.  Change it’s name to 
pSettings and it’s background (bgcolor) to something interesting – say a robin egg blue.
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We only want 1 <page> visible at boot time – the pHome <page>.  

Ensure that the visible property of pSettings is false.  If you leave it true, both pHome and 
pSettings will display, and since pSettings comes after pHome, all you will see is 
pSettings.

We’ll show you how to make pSettings visible and pHome invisible when the button is 
pressed in a moment.
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Let’s put the words “To Be Implemented” in the middle of the pSettings <page>.

Select the pSettings <page>, and right-click/Add Newtext.

In the property sheet for the <text> add the words “To Be Implemented” to the “text” 
property, and use the texthalign and textvalign properties to center the text inside the 
parent container (the <page>).

<text> nodes are not as heavy as <box> nodes: they don’t have all the positioning elements 
and sizing elements that a <box> does.  If you need more precise positioning of <text>, put 
it in a <box> and position the <box>.
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The settingsButton needs to somehow, when pressed, transition the GUI to the pSettings
<page>. There are two parts to this mechanism.  The first is the <listener> that listens to the 
touch screen for the correct event.  The second is the action that happens when that 
<listener> detects the event.

To add the <listener> to the settingsButton, select the settingsButton in the Layout area 
and right-click/Add Newlistener.   Give the <listener> a name (e.g. settingsListener).

settingsListener needs to monitor (listen to) the touch screen.  On this platform this event is 
TOUCH0.event.e.  This is documented for the platform, and normally you’d just look this 
value up in the documentation. 

TOUCH0.event.e changes on any touch up/down on the touch screen inside the containing 
<box>.

So add TOUCH0.event.e to the “listeningto” property of the <listener>.  Further, add a 
condition filter to only listen for touch down events – not touch up events.
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The second part of the button wiring is the action.  When the <listener> “wakes up” and the 
condition passes, it can invoke a <script> that can perform an action.

Add a new <script> under the listener.  Give a name (e.g. flipToSettingsPageScript).  

Now edit the sail property.  SAIL is the Serious Advanced Interpreted Language, a very 
simple but powerful scripting language that looks a lot like C or Java.  If you’ve programmed 
at all in a mainstream language you’ll find SAIL pretty straightforward.

When the button is pressed, we want the pHome <page> to become invisible and the 
pSettings <page> to become visible.  So enter in the SAIL editor the two lines as shown: 
the first making pHome invisible, and the second making the pSettings <page> visible.  
That’s it.  

There are more sophisticated ways to manage <page> visibility outside the scope of this 
workshop: in more advanced GUIs a global page state variable is used to manage which 
page is currently displayed. 
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It’s time to try this GUI out on the actual hardware! There are 3 parts to this process:

a) Exporting (assembling) the cargo file that contains all the aspects of the GUI 
you’ve created and 

b) Ensuring you’re connected to the hardware
c) Uploading this cargo file to the hardware.

To export (assemble) the cargo, under the File main menu in SHIPTIDE select “Export 
Cargo”.  

If you have the Output window visible, you’ll see the cargo export completion, including how 
big the cargo file is.  
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Ensure the SIM205 hardware is connected to your PC with a USB cable.  If you have not 
already installed the driver, consult the documentation on mySerious.com and install it now.  
The SIM205 will appear on your PC as a COM port if the driver is correctly installed and the 
SIM205 is powered on and connected.

Within SHIPTIDE there is a built-in connectivity window.  Make sure it is displayed (main 
menu item Window->Terminal).

Select the Port that the SIM205 is connected to and press the Connect button.  You should 
see SHIPTIDE connect to the unit and display the type of unit and its serial number.



Renesas DevCon 2012
Lab Course 5L03I

seriousintegrated.com

Select “Upload Cargo” and choose “Step1.car” – the cargo file you just exported.

SHIPTIDE will send the file to the Serious Integrated Module over the USB port.  The cargo 
is stored in bulk FLASH storage on the SIM -- Serial, NAND,  or eMMC FLASH depending 
on the module.  The SIM205 has 8 megabytes of serial FLASH for this purpose.

When complete, the SIM will automatically reboot and run your new GUI.
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And, when the unit reboots, you’ll see pHome displayed.  Pressing the button down (and 
only inside the button area) will transition to the pSettings <page>.

This step of the workshop is now complete!
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In this step will pick up where we left off at the end of step one and one walk 
you through a little more sophisticated layout techniques when flush out our 
infrastructure for GUI just bit more. 

Open up project “step2”.  It’s a bit more than where we left off, but it has 
some errors in it.  Notice the red nodes.   The hollow circle says there is an 
error inside the node somewhere. 
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Notice we had logoBox and settingsButton before but now we've also got a phoneButton
and a weatherButton – two more buttons – and both of these new buttons have errors in 
them.  Drill down on them and keep opening and until you see the solid red dot – that tells us 
where the errors actually are.  

Let's look at the script and you'll see that just like we did on the settingsButton we made 
the current <page> invisible and we made a new <page> pAudio visible.  There’s the error: 
there is no <page> pAudio. Similarly under the weatherButton, the script is trying to make 
<page>pWeather visible, which does not exist yet.

The idea is these two buttons should transition to other pages, so we’ll have to add those 
two pages if we want these errors to clear up.
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Rather than right-click/Add Newpage, this time let’s just copy the pSettings<page> and 
paste it under the d0<display> twice.  There are now 3 identical <page>s called pSettings.  
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Rename the new instances of pSettings to pAudio and pWeather respectively. All of our 
errors are gone – the scripts now are able to resolve their references to the two <page>s –
and we’re looking at the main <page> pHome with the three buttons. 

The positioning isn't quite right – all three are vertically centered and horizontally aligned left, 
center, and right respectively.

The edge buttons are too close to the edge, and we want them all vertically centered 
between the bottom of the logo and the bottom of the screen.

We could position each of these three independently (by calculating pixel offsets and 
changing each <box>’s outer top (ot) and outer left (ol) properties.  

Instead, we’re going to embed them inside an invisible <box>, like a button bar, that bounds 
the three images and allows for easier layout.  
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First, let’s create a new <box> (call it “buttonBar”) inside the <page> pHome.

Of course, the new <box> is invisible… so for now set buttonBar’s fillcolor property to 
some distinctive color. 

fillcolor extends the <box> color fill only inside the margins of the <box> , rather than 
bgcolor that fills the whole <box> including margins.  Since the margins are all unset, the 
color fills the whole <box>, which, because its extents are not explicitly set, fills the whole 
parent container.
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We want:
• the left edge of this <box> in from the edge about 1/10th of the width of the <page>
• the right edge of the <box> about 1/10th in from the right of the <page>
• the top edge of the <box> just underneath the logoBox.

We can do it many ways, including a hardcoded 480/10  = 48 pixel value in both the margin 
left (ml) and margin right (mr), and set the outer top (ot) to some calculated number.

But we can do better: we can set these three dimensions using rules.  That way if we change 
modules and screen resolutions, or want to re-proportion the buttonBar, it will be much 
easier. 

On the buttonBar <box>, set:
• ot (outer top) to the rule “logoBox.ob+1”, which sets the top of the buttonBar just under 

the bottom of the logoBox
• ml (margin left) to the rule “pHome.iw/10”, which sets it to 1/10th the width of pHome
• mr (margin right) similarly to “page.iw/10”, which sets it to 1/10th the width of the enclosing 

<page>, which of course is pHome.
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Now the buttonBar is perfectly positioned.  If we move the logoBox up, the 
buttonBar will track it automatically.
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Just drag and drop the 3 buttons into the buttonBar.  They’ll now apply their valign
CENTER property as well as their halign LEFT, CENTER, RIGHT properties in the context 
of their new parent: the buttonBar.  And so they position perfectly inside the new <box>.
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Changing the fillcolor back to unset leaves us with an invisible buttonBar containing the 
three buttons.
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The three pages, pSettings, pAudio, and pWeather, can all be reached by pressing the 
three buttons settingsButton, phoneButton, and weatherButton respectively.  

But once you get to any of those <page>s, it’s a dead end… there is no way to get back to 
pHome.

We need to add “back” buttons to the upper right corner of each of these three <page>s.

Let’s copy our settingsButton which, when pressed, takes us to the pSettings <page>.  
Paste it into the pSettings <page> and change its name to goBackButton. 
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The settingsButton also has the iSettings image, and we want a “back arrow”.  So, in the 
Image Resources panel, find he back image and just drag and drop it on the goBackButton
node.

A warning will pop up: tell it to replace the old image in this specific <box> with the new one.
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Of course, we need to reposition the goBackButton to the upper right corner of the <page>.  
We could do this by valign TOP/halign RIGHT, but this leaves the button crammed into the 
corner of the physical LCD screen – difficult to hit with your finger especially if there is a 
bezel around the screen.

Instead, set the following properties on the goBackButton:

• ot (outer top) to 10, which is 10 pixels down from the top of the <page>

• or (outer right) to the rule “page.iw-11”, which puts the right edge of goBackButton 10 
pixels in from the right edge of the <page>.

And now our button is in the right position.  



Renesas DevCon 2012
Lab Course 5L03I

seriousintegrated.com

Since our settingsButton went to the pSettings <page> and we want the goBackButton
to go to the home page, open up the <script> and change the page to make visible to 
pHome.  

Then copy-paste this button into the other 2 pages (pAudio, pWeather).  All three pages 
now have a functioning “back” button.

That’s the end of step 2 of the workshop.  Export the new cargo, upload it to the SIM, and try 
it out!
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Welcome to step 3 of the lab!

While the pHome <page> looks similar, we’ve made a number of improvements and 
additions for you to explore.
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shiplaunch is a built-in boolean variable that goes active (true) when the GUI is booted.

You can listen to shiplaunch and run startup code; you can have as many shiplaunch
<listener>s as you want, so rather than putting all your GUI startup code in one place, you 
can put it in every <page> or <box> to localize the initialization.

In step 3, you can see three things in the startup code:

1) Turning on the right red LED on the SIM205

2) Setting the LCD Backlight auto-timeout to 30 seconds

3) Turning on the audio subsystem and playing a “welcome” message.

Note how easy it is to play an audio prompt: just assign the audio resource (in this case 
aWelcome) to the audio output clip, and set the playing property to true.
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We just showed you how the red right LED was turned on at boot.  This <listener> is 
listening to changes on the switch on the front of the SIM205, and when it is pressed (the 
condition tests against true)  the associated <script> turns the red right LED back off.
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A touch <listener> directly underneath the <display> is special, and can wake up on any 
touch event every time without impeding any other <box> that is waiting for a touch event.  
This special functionality is particularly useful when it “kicks” the LCD backlight timer to keep 
the backlight awake.  The <script> just toggles the kick property of the glass, which 
resets the timeout on the backlight timer.  So every time you touch/untouch the 
display, it ensures the backlight is (stays) on.  

You could also, for example, kick the backlight when an alarm is detected in 
your system, and even disable the backlight timer (platform.GLASS0.timeout  
= 0) until the alarm is acknowledged by the user.
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In the prior steps of the lab, we changed <page>s via a SAIL <script> like this:

pWeather.visible = false;

pHome.visible = true;

In step 3, you can drill into the currentPage <group> and see the equivalent of an 
enumerated type (values HOME, SETTINGS, AUDIO, WEATHER), with the value of the 
variable in currentPage.state. Adding a simple listener to each page, listening to 
currentPage.state can then change the page change system to a cleaner, more contained 
methodology.  Examine the <listener> at the top of pWeather and see how it makes 
pWeather visible/invisible automatically based on the currentPage.state value. 
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SHIP supports easy implementation of multi-language GUIs.  In the Step 3 project, the 
pSettings <page> has 2 new buttons (the US and Mexican flag).  The <script>s attached to 
these buttons set the built-in variable shiplanguage to an industry standard 4 letter code, for 
example “enUS” (meaning English as spoken in the US).  The shiplanguage variable 
determines what text resources are displayed on pages: changing shiplanguage in a 
<script> will automatically cause all associated <text> that uses resources to refresh.
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The text on the pAudio page is multi-language enabled.  It uses the tNoAudioPower <text>
resource which has a default value of “Insufficient power to SIM205 for audio…” value.  But it 
also has an alternate version for the esMX language (Spanish as spoken in Mexico).  When 
shiplanguage changes, the alternates are searched for a match to the shiplanguage 4-
letter code.  If a match is found, that text is displayed.  If not, the default is used. 
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We’ve implemented an audio volume slider widget.  Examine the transparent boxes that 
overlay the slider image, and see how each one has a touch <listener> that sets the audio 
to the correct volume based on the slider position.  There’s also a pretty interesting switch
statement that manages a semi-transparent overlay at the current volume level.
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We’re going to add a button to start an audio clip.  Create a new <box> and assign it the 
iHeart32 <image> resource, and align it to the direct left of the slider. 
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Add a standard touch <listener> to the button, and in the script assign to the audio output 
device clip the aHeartMonitor <audioclip> resource, then just start it playing by setting the 
playing property of the audio output device.

Note within SHIPTIDE you can actually listen to the <audioclip> by right-click/Play Audio 
on the resource.
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