Embedded System Lab Exercise!

Contents:

Make sure you have the following in your bag: 

PSoC Board with Processor installed

USB cord

USB Miniprogrammer

2 wires

In addition, you can pick up a 9 volt battery from us too. 

Step by Step Instructions:

On the computer:

1.
 Download PSoC™ Designer and PSoC™ Programmer. The Programmer software takes software that you write and turns it into a language that the PSoC board can understand.The Designer software lets you write the software and download it onto the board. 

Download it from: http://www.cypress.com/?rID=34517     

Note: Make sure you follow the directions on that page. You must install PSoC Programmer 3.10 first, so click on the link to download Programmer 3.10. 
2. 
After you install this, then go down to the bottom of the Designer page and download PSoC Designer 5.0 Service Pack 6. This program is quite big, so it might take a while to download. Run the install program in the zip file to install Designer.

On the board:

3. 
Align the board so that when you hold it, the LCD (screen) is pointing to the floor. Take out the PSoC™ MiniProg. Attach it to the five vertical pins on the top right corner of the board. Make sure that “Vdd” on the MiniProg lines up with the “+” on the board. You also will want to make sure your processor is mounted onto the black mounting board correctly (at the top part of the board). The processor needs to be placed such that the text is right-side up, and the notch is facing the left.

On the computer:
4.
Open up the PSoC™ Designer and click on File>New Project. [The New Project window opens].

•
Select “Chip Level project”

•
Name: Type in a name. I’ll refer to the name “Lab_1”

•
Location: Pick where to save the project files

•
Workspace name: Should automatically be the same as above

•
Check the “Create directory for workspace” box

•
Click Ok

5.
[The Select Project Type window opens]

•
Path: Do nothing

•
Select Target Device: Click “View Catalog.” [The Device Catalog window opens]. Click on the device CY8C29466-24PXI (press cntl-F to search for it). Click Select

•
Generate ‘Main’ file using “C”

•
Click Ok

6.
Time to add the hardware. In the User modules box on the bottom right, expand the “Misc Digital” folder. Right click “LED” and click “place.” 

7.
You should now see “LED_1” in the “Workspace Explorer” box (at the top right of the screen) under "User Modules". Click it. The "Properties" box will appear for your LED in the middle left of your screen. Change the following to:

•
Port: Port_0

•
Pin: Port_0_0

•
Drive: Active High

(This means that your LED will be connected to port 0 pin 0 on your board, and that high voltage will turn it on).

8.
Now let’s add a button. Double click on “Lab 1 [Pinout]” in the Workspace Explorer box. Locate Port_1_4 (it's on the bottom right side of the chip), click on the blue bar and change the following:

•
Name: PB1

•
Drive: Pull Down

•
Click Ok

(This tells your processor that the push button on the board is now connected to port 1 pin 4, so your processor now knows what it is).

Adding the Software:
9.
Expand the “Lab 1” folder in the Workspace Explorer box. Expand the “Source files” folder. Double click on the file “main.c”

10.
Enter the following code:

//----------------------------------------------------------------------------

// C main line

// Device:                            PSOC3214(CY8C29466-24PXI)

// Function:                            Push Button LED Light

// Author:                            Ninad More

// Version:                            1.0

//----------------------------------------------------------------------------

#include <m8c.h>        // part specific constants and macros

#include "PSoCAPI.h"    // PSoC API definitions for all User Modules

void main(void)

{

       unsigned char PB;   //Stores button input: 0=pressed; not 0=not pressed              

              LED_1_Start();

              LED_1_Switch(0);  

              while (1) {

              //-------------------- Push Button and Light --------------------

                            PB = PRT1DR & 0x10;              // detect the button press

                            if   (PB)              LED_1_Switch(1);              //LED_1 ON  if PB pressed

                            else                            LED_1_Switch(0);              //LED_1 OFF if not

              //-------------------- The END of Push Button and Light ----------

              } //end while

} // end main

Building Your Project:

11.
Now let’s download the program you wrote onto the board. Click “Build>Generate/Build ‘Lab 1’ Project” (or press F6). Make sure that the last line of the build report says: “Lab_1 – 0 error(s) 0 warning(s)” (and the time).

12.
Now it's time to connect your board to your computer through the USB cable. Windows should automatically detect as USB miniprog. Once you’ve verified that there are no errors or warnings, click on “Program>Program Part…” (or press Ctrl+F10). [The Program Part window opens]. Make sure that the MiniProg has been connected (see step 3) and verify the following:

•
Port Selection: MINIProg1…

•
Acquire Mode: Power Cycle

•
Verification: Off

•
Power settings: 5.0 V

13.
Now click the download button (bottom right). When the program has finished loading, click on the power button (to the right of “Power settings” on the computer). This will power your board through the USB connection (handy if you do not have any batteries nearby). Note: if you are having issues programming the board, try removing the mini-programmer and USB cable from the board and putting it back on, and trying again.
On the board:

14.
Put one end of the first wire into P00 and the other end into LED1. Put one end of the second wire into P14 and the other end into SW. Test the board: The LED should turn on when the blue button (next to the orange screw) is pressed and should turn off when the button is released. (What you are doing here is physically connecting the processor port 0.0 to the LED on the board, and the processor port 1.4 to the switch button on the board).

Congratulations! You’re done! Now try it out and see what it does!

15. 
You can remove the board from the USB cable too, and power it up using the battery. This allows you to demo to us without having to drag your laptop, and you can also see how your system is a fully independent embedded device. 

Advanced Stuff !
16. 
You can play around with the other things on the board, such as the LCD screen. The LCD lets you write out actual sentences and words. To include the LCD in your program, what you need to do is add the LCD from the User Modules. Make sure you are in the [Chip] tab first (close main.c so you can get back to that screen). Then right click on LCD under your User Modules, and set it to Port 2. The LCD is already prewired so you don't have to add any wires for this. Add the following lines of code:

              LCD_1_Start();

              LCD_1_Init();

              LCD_1_Position(0,0); 

              LCD_1_PrCString("Top Sentence"); 

              LCD_1_Position(1,0); 

              LCD_1_PrCString("Bottom Sentence"); 

Start and Init initialize the LCD, and then to write to it, you first set it to a position, with the first number being the row, and the 2nd number being the position. So (0,0) is the top row, 1st position, while something like (1,10) would be the 2nd row, 11th position. Feel free to play around if you are feeling adventurous. One thing you can do is change the sentence to "light off" and "light on" depending on if the button is being pressed or not.

