Introduction to PSoC

CSCE 689 - Sensory Interfaces




What is a PSo(C?

® Programmable System on a Chip
e 805| or ARM Microcontroller
e Digital Block Array
® 24 configurable PLDs, can take on almost any digital functionality up to 67 MHz
® Configurable Analog Subsystems

® Extremely reconfigurable inter-chip routing network, allowing any internal component to connect to
nearly any external pin

® Easy-to-use APIs for all of the above, enabling you to use complex functionality
without needing to understand the hardware complexities underneath.
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-
J PSoC Creator 20

File Edt View Debug Project Build Tools Window Help

_ﬂ J ,-I 27 il 4 s -* "
v
Workspace Explorer v 3 X Start Page

=
PSoC® Creator™

234n0s

Recent Projects
1] forcefiald cywrk
] waterfal cywrk
] LED Teet cywek
5] Speakerbox cywrk
E.ﬂ Speakebax cywrk

SPOLOdWO

SISy

Create New Project
Open Exsting Project

Getting Started
PSoC Creator Start Page
Quick Start Guide
Intro to PSoC
irero to PSoC Creator
PSoC Creator Traning
Help Tutorials
My First Five PSoC 3 Designs

Examples and Kits

find Exarple Project..,
No Kits Found

Product Information
PSoC Creator
PSoC Programmer
Pl 3
V.
PSeCS

Resources
ypress Dev Communty
Appication Notes
PSoCDeveloper com
Order Samples
Support

=

Ready

PSoC Creator News and Information

Creator 2 0 supports compilation and
debugaing in pVision 4

Posted on 0171672012

i you love PSoC Creator but would like 10 have
more advanced debugging features, you are not
alone. Cypress listens to customer feedback and
Creator 2.0 includes a new option to splt hardware
configuration and software debugging using two
dedicated tools. PSoC Creator is used 10 build your
customer spedafic chip and once this part of the
development process is done, you can export your
project to Kell pVision 4 Over the next 2 revisions of
Creator we will add more options

How does it work? A shor video says much more
than a long paragraph

How 10 make your own components
Posted on 01/10v2012

Have you ever thought about bullding your own
components? Give it a shot! The updated

1 Guide has been released

together with Creator 2.0

Component Ayth

This guide is targeted at aodvanced users of PSoC

Creator

S/PDIF Transmitter - Diqital Audio
component

Posted on 122002011

Creator 2.0 features many new components, the
SPDIF Transmitter is one of those

Ris supported by DMA_ offers 8/16 and 24-bit

camnia lanath and cunnade un in 109 iy camnle
< n

Related Resources

Blogs (23

23)
N ernmant ¥ie (1
Development Kts (3)

Press Reeases (10)

Training On-ODemand (9
Video (46
sbnars (2

Join the Developer Community

SCYPRESS vy

b
v

PSoC Creator 2.0

x Output

Show output from: All

Log file for th

CU‘LP.;'. Notice List

a8

C:\Users\Jon

v 3 X

Meell -

Download at http://cypress.com/ (registration required)

Or, get the ISO file from \\chevron\installs\psoc
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First Homework Assighment

® Download and Install PSoC Creator 2.0
® \Woatch this Introduction to PSoC Creator Video:
® http://www.youtube.com/watch?v=UrpdbefYg-0

® Create a simple program
® Make one of the LEDs on the PSoC blink at 1 Hz. (500ms on, 500ms off)
® HINT: There are two LEDs hardwired to PSoC Pins P6[3] and P6[2].
® HINT: Setting a pin HIGH will turn an LED on.
® HINT: Setting a pin LOW will turn an LED off.



http://www.youtube.com/watch?v=UrpdbefYg-0
http://www.youtube.com/watch?v=UrpdbefYg-0

Getting Started

New Project ¥ || =R

) Design } Other q P

.

PSoC Creator Installed Templates

5’ Empty PSoC 3 Design §| Empty PSoC 5 Design

Creates a PSoC 5, 32 bit, design project.

Name: LED Blink
Location: C:AUsers\Jon Moeller\Documents\PSoC Creator\waterfall D
Advanced

File > New > Project
Select Empty PSoC 5 Design
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g a Digital Output Pin
Schematic Window

/" Start Page /V " *TopDesign.cysch

o

v 4P X
|
L
|Component Catalog (143 components) v aXx o
B o o g
Y 3
" Annotation } Concept )/ " Cypress ] q b -~
i i.[9] Nand ~
..... @] Nor T
..... @ Not
..... ©| Or
9] Virtual Mux
...... @] Xnor
L @ Xor
=1-469 Registers

_ ...[¢] Status Register [v1.60]
-89 Display

- Fitters

E]@ Ports and Pins

. |3} Analog Pin [v1.60]
|2} Digttal Bidirectional Pin [v1.60]
|2} Digttal Input Pin [v1.60]
/& Digital Output Pin [v1.60]

B@_ﬁ System F

<[] Pin_1-

m
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Double-Click Pin to Disable HW Connection
(enables Pin to be controlled by firmware)

Configure 'cy_pins' e
Name: Pin_1
_ Pins ’ Mapping | Built-n 4 b
Number of Pins: 1 | a4+ +| | = ‘
[All Pins] ___,_.-»-""--Type [ General |* Input |* Output
- PinZ120 | Analog Preview:
| Digital Input
V| Digital Output
| HW Connection
/ | Qutput Enable
| Bidirectional
| Show Annotation Teminal

[ Datasheet ]

Lok |

If HW Connection is checked, it
will allow you to connect the pin
to other components on the
block diagram.
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Read Datasheet to Learn API.

Configure 'cy_pins' 2 Iﬁl
Name: Pin_1
_ Pins | Mapping } Built-in ] 4 b
Number of Pins: 1 ‘><. R | o 2 ‘
U}" Pins] _ Type | General '}’""-Input } Output ]
b Pin_1e Analog Preview:
Digital Input .
V| Digital Output
HW Connection
QOutput Enable
Bidirectional
Show Annotation Teminal
M Datasheet ] OK [ Apply ] [ Cancel ]
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Functions listed in APl use a generic prefix.
To control a specific component, replace the

prefix with th

¥ ;-' Name:

4

e

4 b

Number of Pins: 1

X R+ |3

[All Pins]
[ IPin 120

Datasheet ]

[
F

]

'Type } General

Input Output

Analog
Digital Input

Digital Output
| HW Connection
| Output Enable

Bidirectional

| Show Annotation Teminal

|

oK |

[ Apply i [ Cancel

Pin 1 Read();

¢ uint8 Pin_Read(void)

f
p g e e P Yea 5 - -
JE DIION.

e component’s hame.

——

the associated physical port (pin status register) and masks the required bits

according to the width and bit position of the component instance. The pin’s status
register returns the current logic level present on the physical pin.

Parameters: None

Return Value: The current value for the pins in the component as a right justified number.

Side Effects: None

// Reads value from Pin 1
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Write your code in main.c

" Start Page } *TopDesign.cysch f LED Blink.cydwr'_____l_.-‘-"’ main.c | v+v4 P X
13/ — = -
2i| =
5 * Copyright YOUR COMPANY, THE YEAR
4 * A1l Rights Reserved
5 * UNPUBLISHED, LICENSED SOFIWARE.
g =
'7 * CONFIDENTIAL AND PROPRIETARY INFORMATION
E * WHICH IS THE PROPERTY OF your company.
lWorkspace Explorer (1 project) v 3 x] ai| =
@™ 10| * =
Workspace 'LED Blink’ (1 Projects) I ll -/
=1Pa] Project "LED Blink’ [CYBC5568AXI-060] | 12; #include <device.h>
@r TopDesign.cysch ?:‘ 13 . )
&9 LED Blink cydwr K 14 void main()
-2 Header Files A iZE]{ . . ) :
R i o i /* Place your initialization/startup code here (e.g. MyInst Start()) */
- h] device.h 3 - -
EH@ Source Files % E /* CyGlobalIntEnable; */ /* Uncomment this line to enable globkal interrupts. */
M e mainc E 10 ol 0l
o) 20 {
g 21 /* Place your application code here. */
@ 22 }
N 23 L) \
24;
253 /* [] END OF FILE */
26
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One last hint.

CyDelay(123); // Delays execution for 123 ms.

BONUS:
Blink one LED at | Hz using the Pin API.
Blink the other LED at 2 Hz using no code.

HINT: Look at the Clock component.




Reminders:

LEDs are located at P6[3] and P6[2]

USB cable must be plugged into the USB
programming port to program the board.
It's the one closest to the corner.




