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Copyrights
Copyright © 2007 Cypress Semiconductor Corporation. All rights reserved.

PSoC® is a registered trademark and PSoC Designer™, Programmable System-on-Chip™, and PSoC
Express™ are trademarks of Cypress Semiconductor Corporation (Cypress), along with Cypress® and
Cypress Semiconductor™. All other trademarks or registered trademarks referenced herein are the property of
their respective owners.

The information in this document is subject to change without notice and should not be construed as a
commitment by Cypress. While reasonable precautions have been taken, Cypress assumes no responsibility
for any errors that may appear in this document. No part of this document may be copied or reproduced in any
form or by any means without the prior written consent of Cypress. Made in the U.S.A.

Disclaimer

CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS
MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further
notice to the materials described herein. Cypress does not assume any liability arising out of the application or
use of any product or circuit described herein. Cypress does not authorize its products for use as critical
components in life-support systems where a malfunction or failure may reasonably be expected to result in
significant injury to the user. The inclusion of Cypress’s product in a life-support systems application implies
that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Flash Code Protection

Cypress products meet the specifications contained in their particular Cypress PSoC Data Sheets. Cypress
believes that its family of PSoC products is one of the most secure families of its kind on the market today,
regardless of how they are used. There may be methods, unknown to Cypress, that can breach the code
protection features. Any of these methods, to our knowledge, would be dishonest and possibly illegal. Neither
Cypress nor any other semiconductor manufacturer can guarantee the security of their code. Code protection
does not mean that we are guaranteeing the product as "unbreakable."

Cypress is willing to work with the customer who is concerned about the integrity of their code. Code protection
is constantly evolving. We at Cypress are committed to continuously improving the code protection features of
our products.
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This evaluation kit provides a way to demonstrate the use of Cypress’s PSoC device to control a Pyroelectric
Infrared Sensor (PIR). The human body radiates a certain amount of infrared light, in the realm of about 10 ym
at normal body temperature. The concept behind PIR sensing is to capture this radiated light, filter the analog
signals, convert those signals to digital, and then use those signals to control hardware. In the case of this
evaluation kit, the conversion of these infrared rays to digital signals controls a relay and some LEDs. An
accompanying application note AN2105 titled, “Sensing - Pyroelectric Infrared Motion Detector, PSoC Style,”
which can be found on the documentation CD included with this kit, or on the Cypress website at
http://www.cypress.com/designresources, documents concepts of this design. This evaluation kit includes the
PIR Sensor evaluation board, a 12V power adapter, a PSoC Designer CD, and a documentation CD, which
includes design files, a firmware example project to demonstrate the operation of the PIR Sensor, and the
aforementioned application note and this user guide in .pdf format.

1.1  Glossary
ADC - Analog-to-Digital Converter
DAC - Digital-to-Analog Converter

PIR — Pyroelectric Infrared
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2. Using the PIR Motion Sensor Evaluation

Kit

Associated Project: Yes

Associated Cypress Part: CY8C27443-24PVXI
Software Version: PSoC Designer™ V4.3

Associated Application Note: AN2105 “Sensing - Pyroelectric Infrared Motion Detector, PSoC Style”

2.1 Board Specifications and Component Locations

2.1.1 Board Specifications

Feature

Description

Device Part Number

CY8C27443-24PVXI

Power Source DC Adapter +12V
Maximum Power Consumption 12V, 350 mA
Device Power Consumption 5V -8 mA

Board Size

3.54x2.6 inches (90x66 mm)
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2.1.2 Component Locations
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2.2 Jumper Settings and Connector Descriptions

2.2.1 J1-DC Adapter Jack

+

2.2.2 DAC Debug Test Point

Use this test point to view the output of the processed PIR signal. Connect a scope to the test point to view the

performance of the sensor after the PSoC has filtered, amplified, and digitized the analog signal from the PIR
sensor.
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2.2.3 J3 - AC Terminal Block

Connect a small AC powered device to this terminal block to be controlled by the relay. Such a device would
include a small, low watt incandescent light bulb.

CAUTION: Due to exposed pins on the back side of the board, connect no more than 24 volts AC to this
terminal block.

2.2.4 J4 — Ambient Light Detect Enable

Open — Disables ambient light detection.

Closed — Enables ambient light detection. This feature allows for detection of ambient light when the board is in
a dark environment. This also causes ambient light detection to override the infrared sensing of the PIR sensor.

2.3 Using the Evaluation Board

2.3.1 Firmware
An example firmware project, which can be found on the documentation CD, is included in this kit. This

firmware project is developed to demonstrate the use of PSoC in conjunction with Glolab’s PIR325 Pyroelectric
Infrared Sensor. The board is preprogrammed with this firmware out-of-box.

2.3.2 Setup

To begin using this evaluation board, provide power to the board using the supplied 12V power adapter. After
powering the board on, wait a few moments for the firmware to initialize. Upon initializing, the relay, K1, will
begin switching as you move your hand in front of the PIR sensor. Adjust the relay “on” time by turning the
potentiometer, R7, so that the relay remains on for longer periods.

There are LEDs on the board to indicate relay activity and motion detection. D7 will light when the PIR device
senses motion. LEDs D5 and D6 are not used with the firmware included with this kit, however, you can
configure them using firmware. D2 is configured to indicate the relay’s on/off activity.

-qs
= o
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The evaluation board is also equipped with an ambient light sensor, D4. Not only does it sense infrared
wavelengths, the board can sense ambient light. When enabled, the presence of ambient light can override the
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function of the PIR sensor and keep the relay from turning on. Enable this feature by adding a shunt to J4. To
adjust the circuit's sensitivity to ambient light, tune the potentiometer, R8.
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The board also contains a test point for the digital-to-analog output of the PIR signal. Connect a scope to this
test point to provide a method for viewing the PIR signal that the PSoC has processed.

This design does not use Port 2 of the PSoC device. Therefore, each of the GPIOs on Port 2 are brought out to
an 8-pin, 0.100” pitch footprint, allowing access to this port.
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Lastly, the relay is connected to a 2-wire terminal block. A small watt, incandescent light bulb can be connected
to this block and controlled (on/off) by the behavior of the relay.

CAUTION: Due to exposed pins on the back side of the board, connect no more than 24 volts AC to this
terminal block.

24VACA1 5A

[3‘1‘

W
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Data Sheet — CY8C27443 Cypress PSoC Device (included on kit CD)

Data Sheet — Glolab PIR325 Infrared Motion Detector (included on kit CD)

Data Sheet — Rhom PRM-075PT Phototransistor (included on kit CD)

Application Note (AN2105) “Sensing - Pyroelectric Infrared Motion Detector, PSoC Style”
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