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• Raspberry Pi: the software side    

• Raspbian and Linux 

• Raspberry Pi system maintenance    

• Communicating with Raspberry Pi by sound  
 

• USB web cam support   USB 

Topics to cover... 
...
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• Know some more about electronic components  
 

• Switches  

• Relays  

• Some technical info about Raspberry Pi GPIO 
 GPIO  

• Power MOSFET 

• USB as power source   USB  

• PIR (Passive Infra-Red) sensor module 

Topics to cover... 
...
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Raspberry Pi: the software side 

It's a full Linux system! 
 Linux 
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Raspbian and Linux

• Raspbian is a Linux variant, and so can run most 
commands an Linux installation can. 
Raspbian  Linux  
Linux  

• Linux usage guide can be found at: 
Linux  
https://www.raspberrypi.org/documentation/linux/
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Read the fine manual! 

• Manual pages can be viewed using the man command:  
man  
man command 

• For example  
man man  
man ls  
man shutdown
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Some common commands 

• Reboot the system  
sudo shutdown -r now

• List the contents of a directory  
ls  
ls -la 

• Change the working directory (a bash command); directories in a 
path are separated by slashes:  

 bash  
cd directory 
cd /home/pi
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Some common commands 

• Listing USB devices  USB  
lsusb

• Text editors  
nano  
vi  
emacs

• Run a command with superuser privilege:  
 

sudo command
8
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Some common commands 

• Install software  
sudo apt-get install package-name 

• Example  
sudo apt-get install emacs  
sudo apt-get install imagemagick

• List of software packages  
apt-cache pkgnames  
apt-cache show package-name
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Raspberry Pi system maintenance 

• Raspberry Pi, running Raspbian or any other operating system, 
needs to be maintained regularly like any other computer. 

 Raspbian 
 

• Maintenance involves update of software and drivers and 
would make the system run more smoothly and securely. 

 

• You are suggested to at least update the system immediately 
after installing your operating system. 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Raspberry Pi system maintenance 

• The software rpi-update provides a easy way to update 
the firmware of your Raspberry Pi. 

 rpi-update  
https://github.com/Hexxeh/rpi-update

• Run it using the command  
sudo rpi-update

• If it cannot be run, install it using the following command and 
try again.  

 
sudo apt-get install rpi-update
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Raspberry Pi system maintenance 

• Installed packages can be updated using the following 
commands:  
sudo apt-get update  
sudo apt-get upgrade

• update updates list of available software  packages, 
upgrade upgrades installed software packages. 
update , upgrade 
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Communicating with Raspberry Pi by sound 

• You can use USB microphone or web camera with audio support for 
input. 

 USB  

• Install the system packages for audio support:  
 

sudo apt-get install alsa-utils  
sudo apt-get install lame

• Commands aplay and arecord can be used for playing and 
recording sound, and lame for creating MP3 audio files. 

 aplay  arecord  lame  MP3 
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Use Python program to process audio data 
 Python 

• Install the system packages for audio support:  
 

sudo apt-get install libasound2-dev  
sudo apt-get install python-dev  
sudo apt-get install python3-dev

• Python 2 and 3 packages are managed by the pip and pip3 
commands respectively. 
Python 2  Python 3  pip and pip3 

• Install the alsaaudio Python package for processing audio:  
 Python  

http://larsimmisch.github.io/pyalsaaudio/ 
sudo pip install pyalsaaudio
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USB web cam support 
USB 

• Standard USB web cams can be used for video input.  
 USB  

https://www.raspberrypi.org/documentation/usage/
webcams/ 

• Install a package for video support  
sudo apt-get install fswebcam

• Capture a frame of video  
fswebcam capture.jpg
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Know some more about electronic components 

16
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Switches 
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Image sources: 
• Electrical switches. By ArnoldReinhold. CC-BY-SA-3.0, GFDL. https://commons.wikimedia.org/wiki/File:Switches-electrical.agr.jpg 
• Image of electrical changeover switches. By Glenn. GFDL, CC-BY-SA-3.0 https://commons.wikimedia.org/wiki/File:Changeover_switches.jpg

SPDT toggle switch 

SPDT microswitch 

SPDT switch 

4P2T switch 

1P4T switch 

DIP (dual in-line) switch 
DIP

Circuit breaker  Mercury switch 

Rotary wafer switch 

Surface 
mount 
switch 

Reed switch  

Wall switch 

Toggle switch 

In-line switch 

Push button switch 

Rocker switch 

Microswitch 

https://commons.wikimedia.org/wiki/File:Switches-electrical.agr.jpg
https://commons.wikimedia.org/wiki/File:Changeover_switches.jpg
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Switches 

• Switches lets current through under some conditions. 
 

• How can they be used ? 

• Key switch  

• Push button  

• Tilt switch  

• Float switch  

• Sensors giving digital output and can be seen as switches conditionally connecting to the power or 
ground. 

 

• Pressure switch  

• Passive InfraRed (PIR) sensor  

• Bluetooth remote switch 

18
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Poles and throws 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Image source: 
• Relay symbols; FDominec; https://commons.wikimedia.org/wiki/File:Relay_symbols.svg

• Switches are categorised by the number of poles and throws.  
 

• Poles are the number of switches, and throws are the number of choices for each switch.  
 

• They are abbreviated as xPyT where x and y are numbers, or S for Single, and D for 
Double.  xPyT x  y  S D  

• Examples, used in both relays and switches  

• SPST = Single Pole Single Throw  

• SPDT = Single Pole Double Throw  

• DPST = Single Pole Single Throw  

• DPDT = Single Pole Double Throw 

https://commons.wikimedia.org/wiki/File:Relay_symbols.svg
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About switches 

20

• 2P6T, etc. can be used for ganged rotary switches. 
2P6T  

• Some switches like push buttons has a normal state.  
 

• A Normally Open (NO) switch has a normal state that does not conduct 
electricity.  

 (NO)  

• A Normally Closed (NC) switch has a normal state that conducts electricity. 
 (NC)  

• Relay contacts can also be designated by NO and NC.  
 NO  NC 



© 2015-2016 YIP Chi Lap [Beta]Invention for Schools Contest

Electrical switches: Relay 
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Image source: 
• http://www.weclonline.com/eng/productlist.asp?page=1&display=photo&mc_code=08&sc_code=012&s2c_code=0001&s3c_code=0010

http://www.weclonline.com/eng/productlist.asp?page=1&display=photo&mc_code=08&sc_code=012&s2c_code=0001&s3c_code=0010
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Relays 
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Image source: 
• Electronic component relays; FDominec; GFDL, CC-BY-SA-3.0-migrated, CC-BY-SA-2.5,2.0,1.0  

https://commons.wikimedia.org/wiki/File:Electronic_component_relays.jpg

https://commons.wikimedia.org/wiki/File:Electronic_component_relays.jpg
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Relays 

• Relays are switches controlled by electromagnets.  
 

• The controlling and controlled circuitries are isolated from 
each other. 

24
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Some technical info about Raspberry Pi GPIO 
 GPIO 

• Some technical info about Raspberry Pi GPIO outputs:  
 GPIO  

• It is driven by a 3.3V source.  3.3V  

• Output high means ≥ 1.3V.  ≥ 1.3V. 

• Output low means ≤ 0.8V.   ≤ 0.8V. 

• Maximum current drain is 16mA.  16mA. 

• i.e., GPIO outputs cannot drive devices that take more than 16mA.  
 GPIO  16mA  

• Actually it is more complicated.  Read this for details.  
 

http://www.scribd.com/doc/101830961/GPIO-Pads-Control2
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How much current is needed? 

• LED 3 – 20mA 

• Buzzer 10 – 200mA 

• Miniature relays , e.g., Fujitsu Takamisawa RY series:  
150mW to 560mW at 3V to 5V, i.e., 33mA to 166mA 
http://www.weclonline.com/downloads/pdf/07-01-3005.pdf 

• Other electronic interfaces  0.1µA – 5mA 

• Some components like LEDs can work with smaller currents, while some, like motors and 
relays, have minimum current requirements.  

 

• What can be done if a Raspberry Pi GPIO pin need to drive a high-current component?  
 GPIO 

26
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Driving high current components 

• For Raspberry Pi GPIO to drive a high current 
component, a electronic switch is needed. 

 GPIO 
 

• This can be done using a Power Metal Oxide 
Semiconductor Field Effect Transistor (MOSFET). 

 (Power 
MOSFET)

27
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Power MOSFET

• A MOSFET has three connections: Source (S), Drain (D), and Gate (G).  
MOSFET  (S)  (D)  (G)  

• There are two types: N-channel and P-channel.  
 N  P  

• They can be seen as voltage-controlled amplifiers which is often used 
as solid state switches. 

28

IRF520NPbF
HEXFET® Power MOSFET

PD - 94818

Fifth Generation HEXFETs from International Rectifier
utilize advanced processing techniques to achieve
extremely low  on-resistance per silicon area.  This
benefit, combined with the fast switching speed and
ruggedized device design that HEXFET Power
MOSFETs are well known for, provides the designer
with an extremely efficient and reliable device for use
in a wide variety of applications.

The TO-220 package is universally preferred for all
commercial-industrial applications at power dissipation
levels to approximately 50 watts.  The low thermal
resistance and low package cost of the TO-220
contribute to its wide acceptance throughout the
industry.

S

D

G

Parameter Max. Units
ID @ TC = 25°C Continuous Drain Current, VGS @ 10V 9.7

ID @ TC = 100°C Continuous Drain Current, VGS @ 10V 6.8 A

IDM Pulsed Drain Current ! 38

PD @TC = 25°C Power Dissipation 48 W

Linear Derating Factor 0.32 W/°C

VGS Gate-to-Source Voltage  ± 20 V

EAS Single Pulse Avalanche Energy" 91 mJ

IAR Avalanche Current! 5.7 A

EAR Repetitive Avalanche Energy! 4.8 mJ

dv/dt Peak Diode Recovery dv/dt # 5.0 V/ns

TJ Operating Junction and -55  to + 175

TSTG Storage Temperature Range

Soldering Temperature, for 10 seconds 300 (1.6mm from case )
°C

Mounting torque, 6-32 or M3 srew 10 lbf•in (1.1N•m)

Absolute Maximum Ratings

Parameter Typ. Max. Units
RθJC Junction-to-Case ––– 3.1

RθCS Case-to-Sink, Flat, Greased Surface 0.50 ––– °C/W

RθJA Junction-to-Ambient ––– 62

Thermal Resistance

VDSS = 100V

RDS(on) = 0.20Ω

ID = 9.7A

TO-220AB

$ Advanced Process Technology
$ Dynamic dv/dt Rating
$ 175°C Operating Temperature
$ Fast Switching
$ Fully Avalanche Rated

Description

11/5/03

$ Lead-Free
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e.g., IRF5210
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Power MOSFET as electronic switch 
 MOSFET 

• Sample use of an N-channel MOSFET as an electronic switch.  
N  MOSFET  

• Connect the Source to ground.  

• A positive voltage applied at the Gate opens up the channel 
from Drain to Source.  

 

• A load can be serially connected through the Drain to the 
ground via the Power MOSFET.  

 MOSFET  

• Again, actually it is more complicated.  Read the data sheet for the 
MOSFET for details. 

 MOSFET 
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Copyright © Parallax Inc.  PIR Sensor (#555-28027) v2.2  6/13/2012  Page 3 of 5 

Pin Definitions and Ratings 
Pin Name Type Function 

1 GND G Ground: 0 V 

2 Vcc P Supply Voltage: 3 to 6 VDC 

3 OUT O PIR signaling; HIGH = movement/LOW = no movement 
Pin Type: P = Power, G = Ground, I = Input, O = Output 

Jumper Settings 
Symbol Description 

S Reduced sensitivity mode, for a shorter range, about 15 feet maximum 

L Normal operation, for a longer range, about 30 feet maximum 

Quick-Start Circuit 

  
Calibration  
The PIR Sensor requires a warm-up time in order to function properly. This is due to the settling time 
involved in “learning” its environment. This could be up to 40 seconds. During this time, the LEDs under 
the lens will be on and there should be as little motion as possible in the sensors field of view. 

Module Dimensions 

 

 

IRF520NPbF
HEXFET® Power MOSFET

PD - 94818

Fifth Generation HEXFETs from International Rectifier
utilize advanced processing techniques to achieve
extremely low  on-resistance per silicon area.  This
benefit, combined with the fast switching speed and
ruggedized device design that HEXFET Power
MOSFETs are well known for, provides the designer
with an extremely efficient and reliable device for use
in a wide variety of applications.

The TO-220 package is universally preferred for all
commercial-industrial applications at power dissipation
levels to approximately 50 watts.  The low thermal
resistance and low package cost of the TO-220
contribute to its wide acceptance throughout the
industry.

S

D

G

Parameter Max. Units
ID @ TC = 25°C Continuous Drain Current, VGS @ 10V 9.7

ID @ TC = 100°C Continuous Drain Current, VGS @ 10V 6.8 A

IDM Pulsed Drain Current ! 38

PD @TC = 25°C Power Dissipation 48 W

Linear Derating Factor 0.32 W/°C

VGS Gate-to-Source Voltage  ± 20 V

EAS Single Pulse Avalanche Energy" 91 mJ

IAR Avalanche Current! 5.7 A

EAR Repetitive Avalanche Energy! 4.8 mJ

dv/dt Peak Diode Recovery dv/dt # 5.0 V/ns

TJ Operating Junction and -55  to + 175

TSTG Storage Temperature Range

Soldering Temperature, for 10 seconds 300 (1.6mm from case )
°C

Mounting torque, 6-32 or M3 srew 10 lbf•in (1.1N•m)

Absolute Maximum Ratings

Parameter Typ. Max. Units
RθJC Junction-to-Case ––– 3.1

RθCS Case-to-Sink, Flat, Greased Surface 0.50 ––– °C/W

RθJA Junction-to-Ambient ––– 62

Thermal Resistance

VDSS = 100V

RDS(on) = 0.20Ω

ID = 9.7A

TO-220AB

$ Advanced Process Technology
$ Dynamic dv/dt Rating
$ 175°C Operating Temperature
$ Fast Switching
$ Fully Avalanche Rated

Description

11/5/03

$ Lead-Free

Load 

Input 

V+



© 2015-2016 YIP Chi Lap [Beta]Invention for Schools Contest

Power MOSFET references 

• IRF520 
Product info http://hken.rs-online.com/web/p/mosfet-transistors/5411180/  
Data sheet http://docs-asia.electrocomponents.com/webdocs/
0791/0900766b807910f4.pdf 

• IRF5210 
Product info http://hken.rs-online.com/web/p/mosfet-transistors/5411720/  
Data sheet http://docs-asia.electrocomponents.com/webdocs/
0791/0900766b807910f5.pdf 

• Application Note 558: Introduction to Power MOSFETs and their Applications; Ralph Locher; 
Fairchild October 1998. 
https://www.fairchildsemi.com/application-notes/AN/AN-558.pdf 

• Application Note 7500: Understanding Power MOSFETs; Fairchild October 1999.  
https://www.fairchildsemi.com/application-notes/AN/AN-7500.pdf 

• AN11158: Understanding power MOSFET data sheet parameters; Rev. 4; NXP Semiconductors 
2014-02-04. 
http://www.nxp.com/documents/application_note/AN11158.pdf
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How to use a MOSFET to drive a relay? 

 MOSFET 
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Using MOSFET to drive a relay 
 MOSFET 

• The circuit schematic for using MOSFET to drive a 
relay is as shown on the right. 

 MOSFET  

• We have built a electrically isolated switch this way! 

 

• How can the two sets of relay contacts be used? 
 

• Let's try controlling USB power!  
 USB 
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Pin Definitions and Ratings 
Pin Name Type Function 

1 GND G Ground: 0 V 

2 Vcc P Supply Voltage: 3 to 6 VDC 

3 OUT O PIR signaling; HIGH = movement/LOW = no movement 
Pin Type: P = Power, G = Ground, I = Input, O = Output 

Jumper Settings 
Symbol Description 

S Reduced sensitivity mode, for a shorter range, about 15 feet maximum 

L Normal operation, for a longer range, about 30 feet maximum 

Quick-Start Circuit 

  
Calibration  
The PIR Sensor requires a warm-up time in order to function properly. This is due to the settling time 
involved in “learning” its environment. This could be up to 40 seconds. During this time, the LEDs under 
the lens will be on and there should be as little motion as possible in the sensors field of view. 

Module Dimensions 

 

 

IRF520NPbF
HEXFET® Power MOSFET

PD - 94818

Fifth Generation HEXFETs from International Rectifier
utilize advanced processing techniques to achieve
extremely low  on-resistance per silicon area.  This
benefit, combined with the fast switching speed and
ruggedized device design that HEXFET Power
MOSFETs are well known for, provides the designer
with an extremely efficient and reliable device for use
in a wide variety of applications.

The TO-220 package is universally preferred for all
commercial-industrial applications at power dissipation
levels to approximately 50 watts.  The low thermal
resistance and low package cost of the TO-220
contribute to its wide acceptance throughout the
industry.

S

D

G

Parameter Max. Units
ID @ TC = 25°C Continuous Drain Current, VGS @ 10V 9.7

ID @ TC = 100°C Continuous Drain Current, VGS @ 10V 6.8 A

IDM Pulsed Drain Current ! 38

PD @TC = 25°C Power Dissipation 48 W

Linear Derating Factor 0.32 W/°C

VGS Gate-to-Source Voltage  ± 20 V

EAS Single Pulse Avalanche Energy" 91 mJ

IAR Avalanche Current! 5.7 A

EAR Repetitive Avalanche Energy! 4.8 mJ

dv/dt Peak Diode Recovery dv/dt # 5.0 V/ns

TJ Operating Junction and -55  to + 175

TSTG Storage Temperature Range

Soldering Temperature, for 10 seconds 300 (1.6mm from case )
°C

Mounting torque, 6-32 or M3 srew 10 lbf•in (1.1N•m)

Absolute Maximum Ratings

Parameter Typ. Max. Units
RθJC Junction-to-Case ––– 3.1

RθCS Case-to-Sink, Flat, Greased Surface 0.50 ––– °C/W

RθJA Junction-to-Ambient ––– 62

Thermal Resistance

VDSS = 100V

RDS(on) = 0.20Ω

ID = 9.7A

TO-220AB

$ Advanced Process Technology
$ Dynamic dv/dt Rating
$ 175°C Operating Temperature
$ Fast Switching
$ Fully Avalanche Rated

Description

11/5/03

$ Lead-Free
Input 

V+
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USB as power source 
USB 

• USB = Universal Serial Bus  
http://www.usb.org/ 

• Many USB devices like fans, cup heaters, lights use the USB 
connection as a 5V power source only.  The USB data 
connections are not used. 

USB  USB 
5V  USB  

• There are four pins in a USB connector, two for power, two for 
data. 
USB 
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USB extension cable 
USB 

• On bottom left is part of the technical specification of a USB extension cable. 
 USB  

Product info http://hken.rs-online.com/web/p/usb-cable-assemblies/7587510/  
Data sheet http://docs-asia.electrocomponents.com/webdocs/1145/0900766b811456a2.pdf 

• From the USB specification (bottom right), pin 1 is the bus power, and pin 4 is the ground.  Pins 2 and 3 are for 
data. 

 USB  
Universal Serial Bus, Power Delivery Specification, Revision 2.0, V1.1. 2015-05-07.  
http://www.usb.org/developers/docs/
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3.2.3.2 Pin Assignments and Description 

The usage and assignments of the pins that shall be used in the USB 2.0 PD Standard-A connector are defined in Table 
3-2.  

Table 3-2 USB 2.0 PD Standard-A Connector Pin Assignments 

Pin Number1 Signal Name Description Mating Sequence 
1 VBUS Power Third 

2 D- Differential pair as defined 
in [USB 2.0] 

Fourth 

3 D+ 

4 GND Ground for power return Third 

102 PD DETECT 1 Contact in PD receptacle to 
detect a PD plug 

Last 

112 PD DETECT 2 Contact in PD receptacle to 
detect a PD plug 

Last 

123,13 INSERTION DETECT Receptacle only.  Detects 
insertion of a plug into the 
receptacle.  Optional except 
for Cold Socket 
applications. 

Second 

Shell Shield Connector metal shell First 

Note 1: Pin numbers not included in this table do not have contacts present.  Pin numbering is 
consistent with location across multiple USB connector types. 
Note 2:  Implementation of PD DETECT shall include: 

a) either pin 10 or pin 11. 
b) both pin 10 and pin 11. 

Note 3: Pin 12, if present, shall be connected to Shield. 

The physical location of the pins in the connector is illustrated in Figure 3-9. 

3.2.4 USB 3.1 PD Standard-A Connector 

3.2.4.1 Interface Definition 

Figure 3-11, Figure 3-12, and Figure 3-13 show the USB 3.1 PD Standard-A plug, the USB 3.1 PD Standard-A receptacle 
and a reference footprint for the USB 3.1 PD Standard-A receptacle, respectively. 

Figure 3-11 defines the mechanical requirements of the USB 3.1 PD Standard-A plug that govern the mating 
interoperability that are different than the dimensions in the [USB 2.0]and [USB 3.1] specifications, that shall be 
followed, for the USB 3.1 Standard-A plug.  See Section 3.2.1 for additional USB PD Standard-A plug requirements. 

Figure 3-12 provides an informative example of a USB 3.1 PD Standard-A receptacle including dimensions for solder 
tail locations, a sample Insertion Detect implementation, and a sample PD Detect implementation.  The dimensions in 
Figure 3-12 associated with solder tails, the sample Insertion Detect feature, and the sample PD Detect features are 
not normative.  The solder pin locations are vendor-specific and included in the drawings for reference only.  The USB 
3.1 PD Standard-A receptacle mating interface shall comply with the dimensions defined in the [USB 2.0] and [USB 
3.1] specifications for the USB 3.1 Standard-A receptacle.  See Section 3.2.1 and Section 3.2.2 for normative Insertion 
Detect and PD Detect mechanical requirements, respectively.  

The through-hole footprint in Figure 3-13 is shown as an example.  Other footprints are allowed. 

General considerations: 

x Drawings for stacked USB 3.1 PD Standard-A receptacles are not shown in this specification.  They are allowed, as 
long as they meet all the electrical and mechanical requirements defined in [USB 2.0], [USB 3.1], and this 
specification.  When designing a stacked USB 3.1 PD Standard-A receptacle, PD Detect contacts shall be provided 
in all PD capable receptacles. 

http://hken.rs-online.com/web/p/usb-cable-assemblies/7587510/
http://docs-asia.electrocomponents.com/webdocs/1145/0900766b811456a2.pdf
http://www.usb.org/developers/docs/
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How to switch USB power on and off  
using the MOSFET-controlled relay? 

 MOSFET  
 USB 
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Using MOSFET to drive a relay 
 MOSFET 

• The circuit schematic for using MOSFET to drive a relay 
tp switch USB power is as shown.  

 MOSFET  USB 
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Pin Definitions and Ratings 
Pin Name Type Function 

1 GND G Ground: 0 V 

2 Vcc P Supply Voltage: 3 to 6 VDC 

3 OUT O PIR signaling; HIGH = movement/LOW = no movement 
Pin Type: P = Power, G = Ground, I = Input, O = Output 

Jumper Settings 
Symbol Description 

S Reduced sensitivity mode, for a shorter range, about 15 feet maximum 

L Normal operation, for a longer range, about 30 feet maximum 

Quick-Start Circuit 

  
Calibration  
The PIR Sensor requires a warm-up time in order to function properly. This is due to the settling time 
involved in “learning” its environment. This could be up to 40 seconds. During this time, the LEDs under 
the lens will be on and there should be as little motion as possible in the sensors field of view. 

Module Dimensions 

 

 

IRF520NPbF
HEXFET® Power MOSFET

PD - 94818

Fifth Generation HEXFETs from International Rectifier
utilize advanced processing techniques to achieve
extremely low  on-resistance per silicon area.  This
benefit, combined with the fast switching speed and
ruggedized device design that HEXFET Power
MOSFETs are well known for, provides the designer
with an extremely efficient and reliable device for use
in a wide variety of applications.

The TO-220 package is universally preferred for all
commercial-industrial applications at power dissipation
levels to approximately 50 watts.  The low thermal
resistance and low package cost of the TO-220
contribute to its wide acceptance throughout the
industry.

S

D

G

Parameter Max. Units
ID @ TC = 25°C Continuous Drain Current, VGS @ 10V 9.7

ID @ TC = 100°C Continuous Drain Current, VGS @ 10V 6.8 A

IDM Pulsed Drain Current ! 38

PD @TC = 25°C Power Dissipation 48 W

Linear Derating Factor 0.32 W/°C

VGS Gate-to-Source Voltage  ± 20 V

EAS Single Pulse Avalanche Energy" 91 mJ

IAR Avalanche Current! 5.7 A

EAR Repetitive Avalanche Energy! 4.8 mJ

dv/dt Peak Diode Recovery dv/dt # 5.0 V/ns

TJ Operating Junction and -55  to + 175

TSTG Storage Temperature Range

Soldering Temperature, for 10 seconds 300 (1.6mm from case )
°C

Mounting torque, 6-32 or M3 srew 10 lbf•in (1.1N•m)

Absolute Maximum Ratings

Parameter Typ. Max. Units
RθJC Junction-to-Case ––– 3.1

RθCS Case-to-Sink, Flat, Greased Surface 0.50 ––– °C/W

RθJA Junction-to-Ambient ––– 62

Thermal Resistance

VDSS = 100V

RDS(on) = 0.20Ω

ID = 9.7A

TO-220AB

$ Advanced Process Technology
$ Dynamic dv/dt Rating
$ 175°C Operating Temperature
$ Fast Switching
$ Fully Avalanche Rated

Description

11/5/03

$ Lead-Free
Input 

<
<
<
<

1
2
3
4

4
3
2
1

USB plug

USB socket
V+
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PIR (Passive Infra-Red) sensor module 

• A pyroelectric device that detects motion by sensing changes in the infrared (radiant heat) 
levels emitted by surrounding objects.  

 

• Example  
Parallax PIR Sensor #555-28027  
http://hken.rs-online.com/web/p/interface-development-kits/7813024/ 
• Supply voltage 3 to 6V DC, digital output, high=movement.  

 3V  6V
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Pin Definitions and Ratings 
Pin Name Type Function 

1 GND G Ground: 0 V 

2 Vcc P Supply Voltage: 3 to 6 VDC 

3 OUT O PIR signaling; HIGH = movement/LOW = no movement 
Pin Type: P = Power, G = Ground, I = Input, O = Output 

Jumper Settings 
Symbol Description 

S Reduced sensitivity mode, for a shorter range, about 15 feet maximum 

L Normal operation, for a longer range, about 30 feet maximum 

Quick-Start Circuit 

  
Calibration  
The PIR Sensor requires a warm-up time in order to function properly. This is due to the settling time 
involved in “learning” its environment. This could be up to 40 seconds. During this time, the LEDs under 
the lens will be on and there should be as little motion as possible in the sensors field of view. 

Module Dimensions 

 

 

 

 
Web Site: www.parallax.com 
Forums: forums.parallax.com 
Sales: sales@parallax.com 
Technical: support@parallax.com 
 

 
Office: (916) 624-8333 
Fax: (916) 624-8003 
Sales: (888) 512-1024 
Tech Support: (888) 997-8267 
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PIR Sensor (#555-28027) 
The PIR (Passive Infra-Red) Sensor is a pyroelectric device that detects motion by sensing changes in the 
infrared (radiant heat) levels emitted by surrounding objects. This motion can be detected by checking 
for a sudden change in the surrounding IR pattern. When motion is detected the PIR sensor outputs a 
high signal on its output pin. This logic signal can be read by a microcontroller or used to drive an 
external load; see the source current limits in the features list below. 
 
NOTE: Revision B of this sensor provides many updates and improvements from Revision A. If your PIR 
Sensor’s PCB does not read “Rev B,” please use the information found in the Revision History section on 
page 5. 

Features 
y Detect a person up to approximately 30 ft 

away, or up to 15 ft away in reduced 
sensitivity mode  

y Jumper selects normal operation or reduced 
sensitivity 

y Source current up to 12 mA @ 3 V, 
23 mA @ 5 V 

y Onboard LEDs light up the lens for fast visual 
feedback when movement is detected 

y Mounting holes for #2 sized screws 

y 3-pin SIP header ready for breadboard or 
through-hole projects 

y Small size makes it easy to conceal 

y Easy interface to any microcontroller 

Key Specifications 
y Power Requirements: 3 to 6 VDC; 130 µA idle, 

3 mA active (no load) 

y Communication: Single bit high/low output 

y Operating temperature: 32 to 122 °F 
(0 to 50 °C) 

y Dimensions: 1.41 x 1.0 x 0.8 in 
(35.8 x 25.4 x 20.3 cm) 

Application Ideas 
y Motion-activated nightlight 

y Alarm systems 

y Holiday animated props Image source: 
• http://hken.rs-online.com/web/p/interface-development-kits/7813024/ 
• http://docs-asia.electrocomponents.com/webdocs/125a/0900766b8125a3ed.pdf

http://hken.rs-online.com/web/p/interface-development-kits/7813024/
http://hken.rs-online.com/web/p/interface-development-kits/7813024/
http://docs-asia.electrocomponents.com/webdocs/125a/0900766b8125a3ed.pdf
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Interfacing the PIR sensor with Raspberry Pi 

• Connect Vcc of the PIR sensor module to a 3.3V pin of 
Raspberry Pi. Also connect the Ground pin. 

 Vcc  3.3V 
 

• The output of the PIR sensor module can be connected to a 
GPIO pin of Raspberry Pi.  

 GPIO 
 

• If a Raspberry Pi cannot detect its low level output, connect 
a pull down resistor of about 1kΩ, as in the schematic on 
the right.  

 1kΩ 
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Pin Definitions and Ratings 
Pin Name Type Function 

1 GND G Ground: 0 V 

2 Vcc P Supply Voltage: 3 to 6 VDC 

3 OUT O PIR signaling; HIGH = movement/LOW = no movement 
Pin Type: P = Power, G = Ground, I = Input, O = Output 

Jumper Settings 
Symbol Description 

S Reduced sensitivity mode, for a shorter range, about 15 feet maximum 

L Normal operation, for a longer range, about 30 feet maximum 

Quick-Start Circuit 

  
Calibration  
The PIR Sensor requires a warm-up time in order to function properly. This is due to the settling time 
involved in “learning” its environment. This could be up to 40 seconds. During this time, the LEDs under 
the lens will be on and there should be as little motion as possible in the sensors field of view. 

Module Dimensions 

 

 

V+

V+

.
1kΩ
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How to control USB power 
using PIR sensor? 

 
 USB 

39
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The circuit schematic 

40

GPIO 3
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Pin Definitions and Ratings 
Pin Name Type Function 

1 GND G Ground: 0 V 

2 Vcc P Supply Voltage: 3 to 6 VDC 

3 OUT O PIR signaling; HIGH = movement/LOW = no movement 
Pin Type: P = Power, G = Ground, I = Input, O = Output 

Jumper Settings 
Symbol Description 

S Reduced sensitivity mode, for a shorter range, about 15 feet maximum 

L Normal operation, for a longer range, about 30 feet maximum 

Quick-Start Circuit 

  
Calibration  
The PIR Sensor requires a warm-up time in order to function properly. This is due to the settling time 
involved in “learning” its environment. This could be up to 40 seconds. During this time, the LEDs under 
the lens will be on and there should be as little motion as possible in the sensors field of view. 

Module Dimensions 

 

 

IRF520NPbF
HEXFET® Power MOSFET

PD - 94818

Fifth Generation HEXFETs from International Rectifier
utilize advanced processing techniques to achieve
extremely low  on-resistance per silicon area.  This
benefit, combined with the fast switching speed and
ruggedized device design that HEXFET Power
MOSFETs are well known for, provides the designer
with an extremely efficient and reliable device for use
in a wide variety of applications.

The TO-220 package is universally preferred for all
commercial-industrial applications at power dissipation
levels to approximately 50 watts.  The low thermal
resistance and low package cost of the TO-220
contribute to its wide acceptance throughout the
industry.

S

D

G

Parameter Max. Units
ID @ TC = 25°C Continuous Drain Current, VGS @ 10V 9.7

ID @ TC = 100°C Continuous Drain Current, VGS @ 10V 6.8 A

IDM Pulsed Drain Current ! 38

PD @TC = 25°C Power Dissipation 48 W

Linear Derating Factor 0.32 W/°C

VGS Gate-to-Source Voltage  ± 20 V

EAS Single Pulse Avalanche Energy" 91 mJ

IAR Avalanche Current! 5.7 A

EAR Repetitive Avalanche Energy! 4.8 mJ

dv/dt Peak Diode Recovery dv/dt # 5.0 V/ns

TJ Operating Junction and -55  to + 175

TSTG Storage Temperature Range

Soldering Temperature, for 10 seconds 300 (1.6mm from case )
°C

Mounting torque, 6-32 or M3 srew 10 lbf•in (1.1N•m)

Absolute Maximum Ratings

Parameter Typ. Max. Units
RθJC Junction-to-Case ––– 3.1

RθCS Case-to-Sink, Flat, Greased Surface 0.50 ––– °C/W

RθJA Junction-to-Ambient ––– 62

Thermal Resistance

VDSS = 100V

RDS(on) = 0.20Ω

ID = 9.7A

TO-220AB

$ Advanced Process Technology
$ Dynamic dv/dt Rating
$ 175°C Operating Temperature
$ Fast Switching
$ Fully Avalanche Rated

Description

11/5/03

$ Lead-Free

<
<
<
<

1
2
3
4

4
3
2
1

USB plug

USB socket

5V

Takamisawa 
RY5W-K relay

3.3V
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Pin Definitions and Ratings 
Pin Name Type Function 

1 GND G Ground: 0 V 

2 Vcc P Supply Voltage: 3 to 6 VDC 

3 OUT O PIR signaling; HIGH = movement/LOW = no movement 
Pin Type: P = Power, G = Ground, I = Input, O = Output 

Jumper Settings 
Symbol Description 

S Reduced sensitivity mode, for a shorter range, about 15 feet maximum 

L Normal operation, for a longer range, about 30 feet maximum 

Quick-Start Circuit 

  
Calibration  
The PIR Sensor requires a warm-up time in order to function properly. This is due to the settling time 
involved in “learning” its environment. This could be up to 40 seconds. During this time, the LEDs under 
the lens will be on and there should be as little motion as possible in the sensors field of view. 

Module Dimensions 

 

 

V+

V+

1kΩ

.GPIO 2
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How about the program? 

41

import RPi.GPIO as GPIO
import time
GPIO.setmode(GPIO.BCM)
GPIO.setwarnings(False)
pir = 2
relay = 3
GPIO.setup(pir, GPIO.IN, pull_up_down=GPIO.PUD_DOWN)
GPIO.setup(relay, GPIO.OUT)
while True:
    if GPIO.input(pir):
        GPIO.output(relay,1)
    else:
        GPIO.output(relay,0)
    time.sleep(0.2)

• The RPi.GPIO package should be used to access GPIO pins in Python. 
 Python  GPIO  RPi.GPIO  

• Use time package for generating a delay.  time 

• Specify that the GPIO numbers (as opposed to the physical pin numbers) are used to name 
the GPIO pins 

 GPIO  GPIO 

• Suppress the warning that the GPIO pin is in use. 
 GPIO . 

• GPIO number for PIR sensor module.   GPIO  

• GPIO number for relay.   GPIO 

• GPIO for PIR sensor module is for input. 
 GPIO  

• GPIO for relay is for output. 
 GPIO 

• Loop forever  

• If movement has been sensed  

• Relay output is set to high  

• Otherwise  

• Relay output is set to low  

• Wait for 0.2 seconds before next check  0.2 
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How to turn off the USB power  
only after some time there is no motion? 

 
 USB 

42



Thank you 

Questions? ?
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