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EXECUTIVE SUMMARY

The rapidly growing senior population in Canada suggests that the demand for products
designed for senior citizensis likely to be high in the near future. GivelLife Systems
(GLS) goal isto produce Intelli-Alert ™, an emergency response device that can also
assist the elderly to monitor their heart rate.

Intelli-Alert ™ consists of pulse sensor, RF sub-system and the base station. The pulse
sensor detects pulse in the wrist as blood flows beneath the sensor. The RF sub-system,
which consists of a RF transmitter, atransmitting antenna, a receiving antenna and a RF
receiver, will be responsible for communicating the signal between the pul se sensor and
base station. When the microcontroller detects something goes wrong or when the user
pushes the buttons on the wristband, the base station will be activated to call the default
number stored in its memory.

This document provides an overview of our system and details the design specifications
of the system hardware and software. A test plan is also included.
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1. INTRODUCTION

GivelLife Systems (GLS) will use off-the-shelf sensors, microcontrollers, and wireless
technology to develop Intelli-Alert ™. The system improves upon existing technol ogy
by monitoring and acting upon if necessary, pulse rates of the user. Aswell, use of the
device will not require a subscription service, or central monitoring station. The calls
will go direct to the source, saving valuable time, and possibly lives.

1.1 Scope

This document describes the design specifications that must be met by the Intelli-Alert™
system. It explains how the product will be designed to meet all the functional
requirements as described in the Functional Specification. Note that these design
specifications only apply to the proof of concept device. These specifications may change
dlightly as the design process moves forward to final completion.

1.2 Intended Audience

This document is to be used by all members of the GLS team. The engineers will useit
asamanual for product completion. Project leaders will use it to assess project progress.
Marketing personnel will use this document to develop initial promotional material.
Finally, patent lawyers will useit to identify any intellectual property that should and can
be protected.

1.3 Acronyms

ADC Anaog-to-Digital Converter

API Application Programming Interface

DMM Digital Multi-Meter

GLS GiveLife Systems Inc.

GUI Graphical User Interface

IR Infrared

LCD Liquid Crysta Display

LED Light Emitting Diode

MDB Linx Master Development Board

MEK Linx Master Evaluation Kit

PIC Programmable Integrate Circuit

RF Radio Frequency

SPST-NO  Single Pole, Single Throw, Normally Open
TAPI Telephony Application Programming Interface

Copyright © 2003 by GiveLife Systems, Inc. 1
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2. SYSTEM OVERVIEW

Figure 1 shows the system block diagram of the major components required to make
Intelli-Alert ™. The pulse sensor detects the pulse of the user. When the sensor detects
the user’sirregular pulse beat or the panic buttons are pressed, the RF transmitter sends a
radio signal to the RF receiver at the base station located in the house. The telephony
system dials the pre-programmed numbers for help. Once the call is answered, the base
station will play a pre-recorded message stating the address where help is needed.

PulseSensor  ——————~~ pr g gystem

& Button

Telephony

Voice Recording/
Playback

Figure 1 System Block Diagram

Copyright © 2003 by GiveLife Systems, Inc. 2
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3. SYSTEM HARDWARE

3.1 Infrared LEDs and Phototransistors

The IR LED and phototransistor pairs are used to detect a human pulse from the
fingertips. Thisisaccomplished by placing the IR LED very close to the fingernail,
pointing through the finger. The phototransistor is placed on the opposite side of the
finger, pointing directly at the IR LED (see figure below).

1 (=

Figure2 IR LED and Phototransistor Pair

Asblood flows to the fingertip, it scatters some of the emitted IR light, and the detector
will passless current. Two different circuits can detect and amplify this small signal; the
best and final circuit will be chosen after testing (see section 7, Test Plan).

Both circuits will consist of signal acquisition, filtering, and amplification (Seefigure

below).
Sensor w w

Microcontroller

Figure 3 Pulse Sensor Diagram

The main difference between the circuits will be the point of signal acquisition (discussed
in next section). Both will consist of the phototransistor and a current-limiting circuit in
series, afilter and again amplifier (see following circuit diagrams).

Copyright © 2003 by GiveLife Systems, Inc. 3
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Figure 4 Pulse Sensor Circuit Diagram #1
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Figure5 Pulse Sensor Circuit Diagram #2

We chose the infrared LED and phototransistor pair because it is cheap, easy to set-up,
efficient and reliable.

e 3.1.1 Signal Acquisition

The first method (Circuit #1) involves signal acquisition (a voltage reading) across the
phototransistor, and the second (Circuit #2) will be across the current-limiting resistor
(also avoltage reading, see circuit diagrams above). Since the voltage drop across the
phototransistor is a maximum of 0.4 V when completely saturated with IR light, the small
signal of the first method will be no morethan 0.4 V. In the second case (assuminga5V

Copyright © 2003 by GiveLife Systems, Inc. 4
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power source), the maximum expected voltage reading would be approximately 4.6 V.
Redlistically, the phototransistor will not become completely saturated, so we can expect
voltages lower than 0.4V in the first case, and greater than 4.6V in the second case.

o 3.1.2Filtering

The IR phototransistor is very sensitiveto IR light, and ambient conditions must be
considered. The deviceisdesigned for indoor conditions, so the majority of ambient
lighting can be attributed to incandescent and fluorescent lighting. Fortunately, filtering
out this component is not difficult because the lighting is powered by a 60 Hz power
supply. The IR light emitted from these lights peaks every 1/60 seconds. Since we are
only interested in frequencies consistent with the human heartbeat (specifically, no larger
than 150 beats/minute, or 2.5 Hz), we can build afilter to significantly attenuate
frequencies above 60 Hz.

o 3.1.3 Amplification

Ultimately, we want our signal to pulse (or square-wave) at the frequency of the detected
pulse, between 0-5V (not exactly, ranges between 1-4V are also acceptable for the
microcontroller) so that we can read the signal through an 1/0 line on the microcontroller.
In the first circuit, this means we will have to amplify the signal by approximately 12.5 to
25 times, and in the second case, we may not need amplification. Thiswill be
accomplished using a non-inverting amplifier.

3.2 Push Buttons

Two SPST-NO switches (momentary push buttons) will be placed in series and
connected to the microcontroller (See figure below).

[N

Microcontroller

Figure 6 Push Button Circuit Diagram

They will be placed in series such that a connection is made only when both buttons are
depressed simultaneously; thisis to prevent accidental triggering of the device. This
circuit will be connected to asingle digital input line on the microcontroller. No current-
limiting resistor will be placed in the circuit because the microcontroller’ s internal pull-
up resistors will be enabled.

We chose push buttons because they are readily available, cheap, reliable, and use little
power.

Copyright © 2003 by GiveLife Systems, Inc. 5
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3.300Pic™ || (B.1.0) Microcontroller Evaluation Kit

The OOPic Il microcontroller evaluation kit is a pre-assembled microcontroller built
around aMicroChip PIC (PIC16C74b). Itiseasily programmable from PC and can be
programmed in 3 different object-orientated languages: Java, C, or Basic.

We will be writing our codein C. Code (firmware) design will be discussed in section 5,
Firmware Design.

We chose to use this microcontroller because its easy to program, comes pre-assembled,
and has more than enough digital 1/0 and ADC lines. Although this microcontroller is
significantly more costly than if we built our own based on the MicroChip PIC16C74b, it
allows us to focus on the other, more important features of our product. Once these
features are perfected, we can then focus on designing and programming the product
around a more cost-effective microcontroller.

3.4Link Master Evaluation Kit —HP Series

The Master Evaluation Kit (MEK) model # MDEV-900-HP produced by Linx
Technologies will be used in the current phase of our project to implement the RF link
between the remote device and the base station.

Included in the MEK are the following components:
> 2 assembled Development Boards w/Prototyping Area and RS-232 connector
> atransmitter module and areceiver module
> 2 Linx CW-series 1/4-wave connectorized whip antennas

We decide to use this kit for the following reasons. The RF modules and antennas are
designed to be Plug & Play. An on-board encoder/decoder with buzzer and relay outputs
allow range and interference testing in anticipated use environments. A convenient
prototyping area with breakout headers and regulated power supply alows for rapid
testing and interface. An on-board RS-232 serial interface and demonstration software are
also provided.

e 34.1TheMaster Development Board

A pair of master development boards isincluded in the MEK, one to be used with the
receiver module and the other with the transmitter module. The schematic of the boards
are the same, but the final layouts are dightly different. The schematic is shown in the
following figure.

Copyright © 2003 by GiveLife Systems, Inc. 6
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A snapshot of the board set is also presented here for easier reference:

Address SplectiChannal Sedacl

RX RF Modulo HF Veraion On

RS5-232 Saclloh
Soatlon . : {HP Version Omly)
RE Anfenna —
. e '._ 'l"ll'l'“n'nr"'
O apats Buzzer
Decodar IC
Relay Connecbor Pratotypas
lay A
Rakay
Eraakout
Jumpar
= DMICFF
TE Antanna
Connecior .
= 5 Regulator
TE RF Moduls
Section Routing J Battery Holder
RE RF Modale Addrass Selsct
RS-231 Sactlon
L | Salec lon O
SBaction hanna I (HFP Version Only) (HP Viersion Oniy)
R Antennn "
Connecios Buzzer
Prototype
Araa
Briakoiil
Control Switches Jumper
Encodar G
| aii= OMNOFF
TE Amtsnna
Connecion
5V Reqgulator
TH RF Modulie
Secllon

Routlng Jumpars Battary Holdar

Figure 8 Linx Development Boar d Set Snapshot

Asshown in Figure 3, the board that is to be used with the receiver module has the
decoder IC, relay and relay connector, and Buzzer populated, and the transmitter board
has the encoder 1C and control switches populated.

Copyright © 2003 by GiveLife Systems, Inc. 8
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The functions of the master development board are controlled by a series of 9 jumpers
(JP1-JP9) which route the transmitter and receiver signals to the appropriate circuitry.
JP1-JP3 are used to determine how the receiver channels are selected. JP4 is used to
determine where the receiver’ s data output is routed. JP5-JP8 are identical to JP1-JP3
except that they apply to the channel-select lines of the transmitter. JPO is same as JP4
except it routes the transmitter data input signal. They are shown in the following figure
with brief explanations.

JF‘1[ RECElFPROTO HE* RLE Channed Salect O routed io Frole area
RECE0-2-HPSW" HP R Channel Salect O roubed fo Deosder Addrecss DIP gafich
P2l RECE1-2-PROTO HP RE Channsl Salec 1 mubsd 1o Prolo area
RECS1-2-[HPSY" HE RE Channsd Sslect 1 routed 1o Daondar Address DIP safch
JF‘3[ RECE-Z-PROTO HP R Chiannel Salect 2 mubed 10 Prolo ofe s
RS2 DIPSW HP# BX Channal Salect 2 routed 1o Decodar Address DIP safich
REDATA-Z-PROTO R Diala eoubed 1o Pagio araa \
JP4[ R DATA-2-DEC RX Dala routed o Decoder B P Only
Bl R OaTA-2-REZIZ HP R Datn nouled bo RE232 I
— [ HP & Fod Oy
Jumper Blocks 1-4 Function v Dislait
JP5 [ TECS2PROTD HP TX Charms Salect O rouled 1o Probo ares
THCS0 2D PEWe HP TX Charmsd Selecl O roulad 1o Encadar Addrass DNP swilch
JP6 [ TECS1-2-PROTD HP TX Charrms Salect 1 rouled 1o Probo ares
TRC21-Z-DIFEW HPF T Charnmel Select 1 routed (o Encoder Addrass DIF switch
JPT E THCE22-Z-PROTOD HP TX Charmel Select 2 routed 1o Prolo ares
TRCS2-2-DIPSW HPF TX Charmel Select 2 routed (o Encoder Addrass DIP switch
JPR [ THCTS-2-PROTO HF TX CTS roaed to Profo area
TECTS-2-REZa2 HP TX CTS routed to RS232
THEDATA-2-FROTO T Data routed 1o Prolo area
JPY [ THDATA-2-ENC* TX Data routed to Encoder HE Oy
TEDATA-2-R5232 Tx Data routed 1o RS232 Al Mrduies
E & AR Ol
Jumper Blocks 5-9 Function + Detai

Figure 9 Jumper Functions of the M DB

All signals routed to the prototyping area are made available at the wire-wrap header
labeled “J1/J2". J1 designates the section of the header which pertains to the transmitter
module, while J2 refers to the header section dealing with the receiver signals. The layout
of the breakout jumper is shown in the following figure.

Copyright © 2003 by GiveLife Systems, Inc. 9
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RXCE0 HP RX Channal Select 0
RX¥CS1 HP RX Channel Select
RXCS2 HP RX Channal Select 2
RXDATA R Data Output
PLLPROG Mot Lisad

RXPDN HP RX Power-down
R¥RESI Carrier Defect

REALDIO HP RX AnakgyAudio oot
THCED HP TX Channel Salect
THCS1 HP T Channel Salect 1
THCS2 HP T Channel Salect 2
THCTS HP T Clear-To-3and
THDATA TX Data Input

TXPON HP T Pawer-down

Figure 10 M DB Breakout Jumper Positions

e 3.4.2TheTransmitter Module
A TXM-900-HP-II transmitter moduleisincluded in the Linx MEK. This module

features;

YV V. V V V V V V V V VYV V

8 Binary Selectable Transmission Frequencies

FM/FSK Modulation For Noise Immunity

Precision Synthesized Frequency Reference

Direct Analog/Serid Interface

High Data Rate (50K bps max.)

Can Be Used To Transmit Analog (Including Audio) or Digital Data
Wide Supply Range (2.7-16V DC)

Power-Down & CTS Functions

No Production Tuning

No External RF Components Required (Except Antenna)
FCC Compliant Output Power (0dBm typical)
Manufacturing-Friendly SIP-Style Packaging

The block diagram of the transmitter module is shown below. Please refer to the HP
Series-1l Transmitter Module Design Guide for more detailed explanation for each
individual part.

Copyright © 2003 by GiveLife Systems, Inc. 10
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Filtar _E;f}r_,d
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Pracislon
12.0:0 MHz
Crystal
——
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Figure 11 HP Series-I1 Transmitter Block Diagram

The transmitter is packaged as a hybrid through-hole SIP-style module with 10 pins
spaced at .1” intervalswith a.3” gap between pins2 & 3. The following table givesa
brief description for each pin.

Copyright © 2003 by GiveLife Systems, Inc. 11
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Table 1 Pin Functions and Equivalent Circuitsfor the Linx Transmitter M odule

PIng PIM Marme Equivalent CTE Descriplion
1 GHD I Analog Ground
2 RF/ANT Ot RF 50 50 Ohm RF Output
Out ?
3 CE0 10K Channel Seleci 0
o80 >—|ﬂJj
4 Cs1 ; ke Channel Select 1
CS1 >
5 c52 ; 10K, Channal Salact 2
C52 >
G cTs Claar-to-Sand
Clutput
cTS
Chut
-
W
L]
7 PDN -
* 4 Power down
PO {Active Low)
8 VEC T s Valtage Input 2.7-16v
) GHD - I Digital Ground
10 8.0
=¥l Digial/Analog Input 0-3V
Analog nv/Diata |
narg " J-J:,: 3300pF | 0-5V See text “Inputting Digital Data”

Copyright © 2003 by GiveLife Systems, Inc.
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The HP-11-TXM is controlled by an onboard microprocessor. When power is applied, a
start-up sequence is executed. At the end of the start-up sequence, the transmitter is ready
to transmit data. Figure 12 shows the start-up sequence. This sequence is executed when
power is applied to the VCC pin or when the PDN pin is cycled from low to high. Once
theinitial power-on delay has been executed, the on-board microprocessor reads the
external channel-selection lines and sets the frequency synthesizer to the appropriate
channel. When the frequency synthesizer has locked on to the proper channel frequency,
the circuit is ready to accept data. Thisis acknowledged by the Clear-To-Send (CTS) line
transitioning high. The transmitter is then ready to accept modulated datafrom auser’s
circuit. The HP-11-TXM can be put into an ultra-low current (50pA) power-down mode
by holding the PDN pin low. Thisremoves al power from the transmitter’ s circuitry. If
PDN isleft floating or held high, the transmitter will wake up and begin normal
operation. No transmitter functions work when PDN is low.

FOWER ON

CacEalory Begn
o Sinel Up

LTS FofDsd Low

k

Prograin FLL
a
"
= PLL L8]
Lockady?
[vEs
Dl i d
Lock
st
Asseri CTH
-
o To
Bsln Loop

Figure 12 Linx Transmitter M odule Start-up Sequence
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e 3.43TheReceiver Module

A RXM-900-HP-II transmitter module isincluded in the Linx MEK. This module
features:

> 8 Binary Selectable Reception Frequencies
Exceptional Sensitivity (-95dBm @ 10-5 BER typical)
High Serial Data Rate (50K bps max.)
Direct Serial Interface
Fully Qualified Data Output
Wide-Range Audio-Capable Anaog Output (50Hz-25KHz)
No External RF Components Required (Except Antenna)
Manufacturing-Friendly SIP-Style Packaging
Precision-Synthesized Frequency Reference
Wide Supply Range (2.7-16V DC)
Receive Signal Strength (RSSI) and Power down Pins
No Production Tuning

V V.V V V V V VYV V V V

The block diagram of the receiver module is shown below. Please refer to the HP Series-
Il Receiver Module Design Guide for more detailed explanation for each individual part.

SAW RPF LEE F, L IF
. _AMP
. _ o - —
GEH >R R >
B2 WM | LT MEz BFF | ] 14,7 MHz RPF ’ LT WHz BPF
| | [Sien Tablda) ', )
_' | Vo
_ [ » RESI
018 Mez | |- o, )
FLL = uP A
) T
il 10.7 Nz FM
LIMITING e Dl rirni nalod
AND h
ey
I - T + DATA
16 HHz BRFERFECT™
Adres T ESLICER
LPF | AL

Figure 13 HP Series-|| Receiver Block Diagram

Thereceiver is packaged as a hybrid through-hole SIP-style module with 18 pins spaced
at .1” intervals. The following table gives a brief description for each pin.
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Table 2 Pin Functions and Equivalent Circuitsfor the Linx Receiver M odule

PIME Mama Equivalant CTK Dascription
i REF Inpul! i In > Sl-ohm FF Imput
Mnbanna lnput £ a
-
2-8 End ! Ar@log Graund
4 W MNe Connaction
10 C&0 10K Charmel Salact [
CEd
1" 581 [0 Chamnnel Salkact 1
51
12 82 ; 10K Channel Salkect Z
CE2r—g
Wip Fowar down
& Fon A0 {Active Low)
FO#M
RS+ E ! Recensd Signal
14 REEI
=5 Strangth Indicabor
15 Znd ! Diigital Ground
16 woC U ‘Wotage Input 2.7-16Y
=
17 Analog Out F 1V p-p Anallog Output
4.TH Digkal Data Catpus
18 Data Cout
r_‘—':
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The HP-11-RXM is controlled by an on-board microprocessor. When power is applied, a
start-up sequence is executed. At the end of the start-up sequence, the receiver is ready to
receive data. Figure 14 shows the start-up sequence. This sequence is executed when
power is applied to the VCC pin or when the PDN pin is cycled from low to high. On
power-up, the microprocessor reads the external channel-selection lines and sets the
frequency synthesizer to the appropriate channel. Once the frequency synthesizer has
locked on to the selected channel’ s frequency, the receiver is ready to accept data.

Likethe HP-11-TXM, the HP-11-RXM can be put into an ultra-low current (<50uA)
power-down mode by holding the PDN pin low. If the PDN pinisleft floating or held
high, the receiver will turn fully on. In power down mode, the receiver is completely shut
down. Thus, the RSSI circuit CANNOT be used to monitor for channel activity.

| POWER OM

¥

Crystal Oscillator
Bagins to Dparate

Sgueich Data
Duslpait Pln

1
|
¥
Read Channal-

Selection Inpuls

Frogram
Freguency

Symthesitor

'

FoTo
Main Loop

Figure 14 Linx Receiver Module Start-up Sequence

3.5 TAPI-Compliant Voice Modem

In the current phase of the project, we will use a TAPI-compliant voice modem to handle
the telephony portion of our product.

Copyright © 2003 by GiveLife Systems, Inc. 16



GIVELIFE
Functional Specification for an Emergency Response System
TAPI, or Telephony Application Programming Interface, was developed jointly by

Microsoft and Intel. TAPI technology assists the integration of computers and the
telephone network and is at the heart of Windows Telephony.

Although Widows Telephony is universally known as TAPI thisisonly half of the story.
The other half is TSPI. The two together make Windows Telephony.

>  TAPI: The Windows Telephony Application Programming Interface (TAPI) is
the tool kit to enable programmers to develop applications that provide personal
telephony to users of the Microsoft Windows environment.

> TSPI: The Windows Service Provider Programming Interface (TSPI) is the tool
kit to enable programmers to develop back-end services that handle requests from
applications that conform to the Telephony API.

Windows Telephony is a component of the Windows Open Services Architecture.
Microsoft supplies a Telephony DLL component called TAPI.DLL. This component
resides between the Telephony API that is called by applications and the Telephony SPI
that isimplemented by Service Providers. TAPI compliant applications call TAPI
functions managed by TAPI.DLL and routed to the appropriate service provider for
execution. The relationships between these parts are shown in the following diagram.

Application| | Application Application Application

Telephony API

| TAPLDLL |
Telephony SPI i
1
Sample Custom Custom
SPDLL's Service Service Service
Provider Provider Provider
| — |
Device Driver Device Driver Device Driver

Figure 15 A lllustration of Windows® TAPI and TSPI Layer

TAPI sets up the path for the call but does not interpret the data on the path. The media
mode is the form in which datais transmitted on the path. M edia modes are speech,

facsimile & data. TAPI applications require appropriate media stream API to handle the
media stream.
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4. SYSTEM INTERFACE

4.1 Interface between Sensor/Push Button and Microcontroller

Both the pulse sensor and push buttons will be interfaced directly into the microcontroller
(as shown in the circuit diagrams in the previous section). Each will be connected to one
of the microcontroller’ sdigital I/0O lines. The OOPIC’sinterna pull-up resistors will be
enabled to prevent damage to the microcontroller. We may also read the voltage across
the phototransistor or its current-limiting resistor directly to detect when the finger has
been removed. When the finger is removed, the IR light will be unimpeded, resulting in
saturation of the phototransistor. We may use an ADC input line for this. Thiswould
prevent false alarms (0 pulse rate, cardiac arrest) when the sensor is removed from the
finger.

4.2 Interface between Microcontroller and Linx TX MDB

The digital output from the microcontroller isto be directly connected to the data input
pin on the Linx MDB with the transmitter module. Set jumper JP9 to ‘ TXDATA-2-
PROTQO'’ position. Because the microcontroller isa5V source while the Linx moduleis
optimized for seria datathat transitions from OV to 3V, a2.2K resistor isrequired to be
connected in series with the data pin.

4.3 Interface between Linx RX MDB and PC

The Linx MDB with the receiver module will be connected to a PC viaa serid
connection. Set jJumper JP4 to ‘RXDATA-2-PROTO’ position.
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5. FIRMWARE DESIGN

The firmware required will be simple and efficient. The microcontroller will be
monitoring afew different conditions, and then will act upon those conditions. The code
will be interrupt driven using the OOPIC’ s virtual circuits.

The code will simply handle the following two conditions (through interrupts):
>  Both buttons depressed simultaneously
> Pulserates below 50 or above 120 beats per minute

If either of these conditionsis detected, one of the digital 1/0 pinswill go high, and the
emergency signa will be transmitted.

Aswell, we may read the voltage signal across the phototransistor or its current-limiting
resistor using an ADC input line to detect when the finger has been removed. With
finger removed, the reading will be significantly higher than when the finger isin place.

If O pulses per minute is detected, the ADC input line will be checked, and if the voltage
is above a certain voltage threshold (indicating that the finger has been removed), no
alarm will be signalled (although the button alarm signal will still be enabled).

6. APPLICATION SOFTWARE DESIGN

The main purposes of the software are: 1) provide the user an interface to record message
and set phone numbersto be dialled under emergency situation. 2) make emergency
phone calls when radio trigger is received. The software will be developed using
Microsoft™ Visual Basic 6.

6.1 Graphical User Interface Design

Figure 16 shows a mock up of the final GUI. This control panel contains buttons that
allow user to perform tasks such as enter and save phone number, record and play voice
message, make a emergency phone call and cancel afalse aert.
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Figure 16 A Mock-up of the Final GUI

On the right hand side of the control panel are the buttons used to enter phone numbers.
The display window at the right up corner displays the number the user just entered. In
the middle of the control panel are a group of four buttons named “Mem 1” to “Mem 4.
They are used to select the location to save a phone number. The display windows just
above each button shows the current phone number stored in this memory location. If the
display window is blank, it means no phone number is currently stored in this memory
location. Finally, on the left hand side of the control panels are buttons designated to
record/play message, make phone call and cancel afalse alert. A status window isaso
present to display the current status of the control software. The red “ Shut Down” button
at the right bottom corner is used to close this control panel. When clicked, aconfirm
window will pop up to ask user for confirmation. Thisis shown in figure 17. Click
“Cancd” will bring user back to the control panel, and click “OK” will quit the program.

IACC

9

“".I'j Do you really wank bo guit?

ok |[f

Figure 17 Confirmation M essage Box of the Control Software
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6.2 Low L evel Software Design

The control software is also responsible for monitoring the serial port for trigger sent by
the Linx RX MDB. As soon asthe trigger signal is detected, the control software will
make emergency phone calls via the TAPI-compliant voice modem. The following figure
shows the flow chart of how the software functions. Refer to section 3.2 for more details
regarding TAPI.

No

Trigger signal
received through
serial port?

Yes

Delay for 30
seconds

'

Alert
cancelled?

No

Call for help!

Figure 18 Control Software Flow Chart

Copyright © 2003 by GiveLife Systems, Inc. 21



GIVELIFE
Functional Specification for an Emergency Response System

/. TEST PLAN

7.1 Hardware Test Plan

e 7.1.1 Pulse Sensor

Both proposed pulse sensor circuits will be implemented on a breadboard using the stable
lab power supplies and scoped using an oscilloscope at different pointsin the circuit.
These points will be chosen such that we can verify each component is working properly.
Once we have verified this, we will scope the output (where the microcontroller will
acquire the signal) with a human finger.

Depending on the measured signal, we may modify our resistor and capacitor values, to
ensure that our signal is strong and defined. Aswell, to suit different human fingers, we
may find it valuable to insert a potentiometer in place of one of the resistorsin the non-
inverting amplifier circuit so that we can tune the circuit to get the best signal possible.

Once we have finalized our component values, the components will be soldered onto
circuit board and the final output will be scoped to verify that the soldered circuit has
been built properly.

At this point, we will connect our battery power supplies and again scope the circuits to
ensure that the power supply capacitor is satisfactorily removing any noise and voltage
spikes from the battery.

e 7.1.2 Push Buttons

Each push button will be tested separately before being implemented into any circuits. A
DMM will measure the resistance across the terminals of each button. When the button
is not depressed, the DMM should measure an infinite resistance (no reading on the
DMM) and when it is depressed, the DMM should display avery small resistance (very
small, possibly even read 0 ohms). Once verified, the push button circuit will be built,
and tested again in asimilar manner (this time the DMM will measure resistance across
the buttonsin series). The DMM should measure an infinite resistance if no, or only one
of the buttons is depressed, and should measure zero resistance if both buttons are
depressed.

e 7.1.300Pic™ [I (B.1.0) Microcontroller Evaluation Kit

To verify that the needed digital and ADC 1/O lines work properly, simple circuits will be
attached to these lines and tested. The final product needs digital input and output as well
as ADC input.
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For digital output lines, avisible light LED in series with a current-limiting resistor will
be attached to the line. Simple code will be written to toggle thisline at a set rate (1 Hz),
and the LED should blink at thisrate.

To test digital input lines, we will attach aworking SPST-NO push button to the line, and
simple code will be written to read this line (aone bit value, 0 or 1) and display it on a
small 2 line LCD attached to the microcontroller. When the button is depressed, the
display should change from O to 1.

Finally, to test the ADC line, asimple voltage divider circuit will be built, and the ADC
line will be connected across the output resistor. A lab power supply will be used to
power the circuit. The power supply voltage will be varied by hand such that the range of
voltages across the output resistor will be0to 5 Volts. Simple code will be written to
read the ADC vaue (one byte, 0 to 255, where 0 corresponds to 0 volts and 255
corresponds to 5 volts) and display it on the LCD.

e 7.14Link Master Evaluation Kit —HP Series

First, we will perform arange test to make sure the hardware is working properly. Plug
the transmitter module to the MDB that has 2 push buttons and an onboard encoder. Plug
the recelver module to the MDB that has a buzzer and an onboard decoder. Set the
address select dip switch to the same setting. The jJumpers are to be set as follow:

JP1 — RXCS0-2-DIPSW
JP2 — RXCS1-2-DIPSW
JP3 — RXCS2-2-DIPSW
JP4 —RXDATA-2-DEC
JP5 — TXCS0-2-DIPSW
JP6 — TXCS1-2-DIPSW
JP7 — TXCS2-2-DIPSW
JP8 — not used in range test
JP9 — TXDATA-2-ENC

Power up both boards, the buzzer should sound if the push button is pressed.

Second, we will transmit a square wave over the radio link. Set the jumpers as described
above except set P4 to ‘RXDATA-2-PROTO’ and JP9to ‘ TXDATA-2-PROTO'.
Generate a 0V-3V square wave using the function generator. Connect the signal to the
‘TXDATA'’ pin of the transmitting board. Monitor the ‘RXDATA’ pin of the receiving
board using an oscilloscope. Make sure that the signals are properly grounded since this
iscritical in successfully transmitting radio signal.

e 7.15TAPI-Compliant Voice Modem

Follow the steps to make sure the modem to be used has voice capability: (assume
windows X P® operating system)
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1. On desktop, right click on *My Computer’ icon and choose ‘ Properties’ on
the pop-up menu.

2. Inthe‘System Properties’ window, click on the ‘Hardware’ tab and then
click ‘Device Manager’ button.

3. Inthe‘Device Manager’ window, click the *+’ sign next to * Sound, video
and game controllers’ to expand this item and make sure ‘ Unimodem Half-
Duplex Audio Device' is present.

7.2 Interface Test Plan

e 7.2.1Interface between Sensor/Push Button and Microcontroller

To test the interface between the pulse sensor and the microcontroller, simple code will
be written to display the value of the digital input line where the pulse sensor is being
read. With afinger in the sensor, the output should toggle between 0 and 1, in unison
with the pulse rate.

A similar method will be used to test the push button interface; the value should read 0 on
the LCD if neither or only 1 button is depressed, and a 1 should be displayed when both
buttons are depressed.

e 7.2.2Interface between Microcontroller and Linx TX MDB

To test the interface between the microcontroller and the Linx TX MDB, simple code
will be written to toggle the value of the microcontroller output pin between ‘0’ and ‘1'.
We will then probe the DXDATA pin on the RX board to seeif we get a square wave on
the oscilloscope.

o 7.2.3Interfacebetween Linx RX MDB and PC

To test the seria interface between the Linx RX MDB and PC, we will use the demo
software provided by Linx Technologies. To use this software, both boards are to be
connected to two PCsvia serial port. We can use the software on the PC that is connected
to the TX board to send text string or even pictures to the TX board, which will then send
the data over theradio link. After the RX board received the data, it will output to the
computer connected to it. We can check on the computer to seeif correct datais received.

7.3 Software Test Plan

First, the software will be tested to seeif it can respond to user input from the mouse or
the keyboard. Then phone numbers will be entered and saved. We must make sure that
the phone number is properly saved on disk and can be rel oaded next time when the
software is loaded.
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Second, the software will be tested to seeif it can read data from the serial port. Simple

data strings will be fed to the serial port, the software must be able to capture the input
data stream and display it on screen

Third, we will test the recording and play back capability of the software. A voice
message will be recorded using the software. The software must be able to save this voice
message and play it when requested.

Last, the software will be tested to seeif it can make calls viathe modem. Callswill be
initiated using the software. We must make sure that calls made by the software can be
received on the other end.
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8. CONCLUSION

This document contains the design specifications for the prototype version of our
complete wireless emergency response system, called Intelli-Alert™. The prototypeis
specified to prove the concept of monitoring pulse rate in an effective and convenient
way and communicating wirelessly between modules using RF signal. Given these
specifications, we are confident that we will satisfy our minimum regquirements and more
by the end of December 2003.
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