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Introduction

Better Living Through Home Automation

Significance

>

>

Convenience. ...
Safety ...
Savings ...

FUN!
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Introduction

Motivation
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Introduction

Motivation

We Intend to achieyv.

THAT ¢ 2010.05.04 - 4



Introduction

Which to choose?

Annunciator / Siren .
Digital Thermostat

Electricity / Water / Gas Meter .
Electronic Access .

O OO
Q0000

General Purpose Dimming
General Purpose Switching
Light / Infrared Sensor

0]

Proximity / Motion Sensor
Smoke / CO / Radon detector
System Controller (Terminal)

O

o0
o000 O
000 00000 000

Temperature / Humidity Sensor
THAT - IR / Serial Bridge

THAT - Wireless Bridge

THAT - X10 - INSTEON Bridge
Water / Rain / Flood Sensor

The Many Functions of Home Automation
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Introduction

Objectives
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Introduction

B THAT topology and protocol

Digital
Thermostat
Module

‘

Ethernet Link
PoE Ethernet Link
Serial Link

Software Link

v

Objectives

To Desigh and Implement:

THAT
Control
Software

Electronic
Access
Module

PoE

( Nick and Chris )

Computer
( 32/64-bit
platform)

Ethernet

Ethernet
Switch

THAT
Module

Router

THAT
Module

Broadband
Modem
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Introduction

Objectives

To Desigh and Implement:

B THAT topology and protocol

I THAT Control Software
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Control
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Introduction

Objectives

To Desigh and Implement:

B THAT topology and protocol  ( Nick and Chris )
I THAT Control Software (' Nick and Chris )

Digital Thermostat Module (‘Nick)
B Electronic Access Module (‘Chris )

Electronic THAT Computer
Access Control ( 32/64-bit
Module Software platform)

PoE
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Ethernet e
. Router
Switch
Ethernet Link THAT THAT
PoE Ethernet Link Module Module

Serial Link

Software Link
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Broadband
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THAT Power Supply

Power
over
Ethernet
Module

PoE
Input
Connector

Block Diagram

| <€ 1500-Volt Isolation Barrier

3.3-Volt

Voltage
Regulator

(Linear)

5-Volt
Voltage
Regulator
(SMPS)

Power
Output
Connector

Auxiliary
AC/DC
Connector
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Important Components

PoE Controller

Ag9405 Power over 0@ R
Ethernet (PoE) module Lo g» = et |
A . o & . - 3

by Silvertel implements g:lg% - |
J

IEEE 802.3af

Ag9400-2BR

Signature DC:DC

& Control Converter I
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THAT Power Supply

M

C/DC Input Rating:!

-36 VDC
- 26 VAG

Schematic
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Version 0.3
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THAT Power Supply

5Y 9.3V GND COPTA Power Board 0.3 Mick Wiera 2010,01.01
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THAT Power Supply

Completed Power Supply
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THAT Network Interface

Modular
Jack with
LEDs and
Magnetics

PoE
Output
Connector

Block Diagram

Ethernet

Controller
IC

Signal

Level
Shifters

Data

Output
Connector
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Important Components

Ethernet Controller

ENC28J60 IC by Microchip implements IEEE 802.3
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THAT Network Interface

Schematic
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THAT Network Int
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Completed NIC

THAT Network Interface
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Important Components

Atmel AVR Series

Microcontroller Platform

YV V. v VvV VvV Vv Vv

8-bit RISC architecture
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Electronic Access Module

Module Sub-Topology

Front Door Widget Side Door Widget

Back Door Widget

Electric
Lock / Strike

Module

~=» PoE Ethernet Link

== 12C Serial Link
~=J»  AC/DC Control Link

>

THAT Communications
( To Ethernet Switch )
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Electronic Access Module

Module Overview

Hardware FiIrmware

> Graphical LCD! > Open-source
> Integrated relays
> Piezo buzzer
> Seven-segment LEDs

» Pushbutton switches
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Electronic Access Module

EAM Block Diagram

8P8C Modular

Jack with —

Magnetics

Ethernet
(NIC)
Controller

12C Bus
Extender

I

To Door Widget

Power Supply Electric Door
Submodule Strike Relays

4 Keypad

. Output . Other

Key:

THAT
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Electronic Access Module

Door Widget Block Diagram

Seven
Segment
Displays

Piezo

Buzzer

+

Shift
Register

Power Supply
Submodule

Key: . Logic . Power . Input . Output
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Completed Work

Electronic Access Module Prototyping
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Completed Work

Electronic Access Module Prototyping
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Digital Thermostat Module

Module Overview

Hardware

> Graphical LCD screen
> 6 switches and 5 LEDs
> 4 relays

> Thermostat: -20i to 70°C with =25 accuracy,
> Humidistat: 10 to 95% with' 275 accuracy,

Software

End-user configurable
Weekly scheduling
Heat, Cool, Auto, Fan, and Circulation' modes
Short-cycle prevention
Settings stored to non-volatile
Passcodes for restricted access

vV vV v VvV Vv Vv
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Digital Thermostat Module

Physical Design Concept

o @B o

-COPTA- O

= ===

P i H

Actual |  Setpoint

Sat. 2010/04/12 12:34pm
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Digital Thermostat Module

Block Diagram

Graphical

Temperature - Controll LCD
Sensor ontrofier Display

Real Time

8-bit Clock

Humidity S Micro
Sensor Controller

/O
Port
Expander

Pushbutton —i

Switches

LED Indicator
Lamps

THAT

Network

Interface
THAT Power Supply

Key: [ Power B Logic Bl 'nput B Output
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Digital Thermostat Module
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Digital Thermostat Module
Prototype LCD Readout
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THAT Control Software

Example Usage

Web Interface
via Browser

Web Interface
via Browser

Remote Device Local Device

( Internet )

THAT
[ INFO ] Starting HTTP server on por
ContrOI [ INFO ] HTTP server started

[ INFO ] HTML file read successfully|
SOftware [ INFO ] Opening HTML file: wew/modu

[ ERROR] Unable to load HTML file

(Python)

Web Interface Terminal + Log Files

Main Computer ( Intranet)
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THAT Control Software

Block Diagram

Default CSS
theme file(s)

Default HTML
theme file(s)

HTTP
Web Server
Module

THAT Module
HTML file

THAT Module
CSS file

B Provided by the module manufacturer

[l Provided with THAT Control Software

[ ] Dynamically generated by THAT Control Software

THAT TCP
Server
Module

THAT
Control
Software
Core

XML
database
Module

THAT Module
definition
(XML) file

XML
Parsing
Module

THAT Software
“Database”
XML file(s)
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THAT Control Software
A Module's XML File

<?txml version="1.0"7=>

=module name="copta"
=zidentification id="1234-zbcd"= —
=fullname= Digital Thermostat Module =/fullname=
=class=
description= A
=yersion= 3. Sversion=
</identification= i
=controls=
controls-item name="Syste m
: 166
read-write
=states-item name="0ff"=
=value= 0 =/value=
=/states-item=
=states-item name="Heat"=
=value= 1 <=/value=
=/states-item=
=states-item name="Coo
=value= 2 </value=
=states-item name="Auto"=
<value= 3 </value=
=/states-item=
</states=>
=/controls-item= —

Model
Identification
section

Controls
Declaration
section

THAT < 2010.05.04

34



THAT

Completed Work In Progress

> Basic communication scheme Digital Thermostat Module
> TCP communications softwares = > Elect Access Module

> THAT Power Supply: IIHAT" Control Software

» THAT Network Interface
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THAT

» Questions? <«
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