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Project Brief Description

How does the Ultrasonic Tape Measure (UTM) work? What is it used for?

The UTM will measure the distance from itself to a solid object or a surface, which is targeted, using ultrasonic-sound (or ultrasound), sound that human ears cannot hear. When pulsed, the ultrasound is sent to the object by a transmitter called ultrasonic transducer transmitter. When hitting the target, the ultrasound is then returned as an echo to a receiver called ultrasonic transducer receiver. The time of flight for both transmitting and receiving the ultrasound is measured, calculated, then converted to length measurement. This distance measurement is then displayed on a liquid crystal display (LCD). 

Part List and Specifications 

Part List

· Stripboard

· Breadboard (used for initial design) 

· PIC16F84A Micro-controller

· Comparator* 

· Amplifier* 

· 40 kHz Oscillator

· Ultrasonic Transducers (one transmitter and one receiver) 

· laser pointer* (if available) 

· 16 character x 2 line LCD 

· rechargeable power source*

· belt clip or holder*

Specifications

· 99% accurate

· 75%  precise by the inch

· measurement range: 2 feet to 25 feet (0.6m -7.6m) 

· physical dimensions: 6.5” x 2.5” x 1.5”

the * indicate that these are optional features

Budget Project and Financing

The majority of the budget will come from the group members as self-financed, which is hopefully around $300 ($100 from each member). The budget is as follows:

Item
Quantity
Price
 With S/H Fee

Stripboard
1
donated
0

Breadboard (used for initial design)
1
donated
0

PIC16F84 Micro-controller
1
$ 6.00
$ 16.??

Comparator*
1
???


Amplifier*
1
???


40 kHz Oscillator
1
???


Ultrasonic Transducers (one transmitter and one receiver)
1
???


laser pointer* (if available)
1
???


16 character x 2 line LCD
1
$ 5.00
11.00

Rechargeable power source*
1
???


belt clip or holder
1
???


Total


27.00

Milestones

Phase 1: Research and Design

8 May 2002 – Group Formation

15 May 2002 – Group Project selected; begin research on design and parts

Week 1 

· 19 May 2002 – Begin Initial Description and Block Diagram Format; begin Group Website Design

· 20 May 2002 – Finalize part order for tape measure

· 21 May 2002 – Finalize Initial Description and Block Diagram Format

· 24 May 2002 – Initial Group Meeting with Dr. Richie

· 25 May 2002 – Finalize Group Website 

Week 2

· 26 May 2002 – Begin writing document

· 27 May 2002 – begin hardware design, begin software design, holiday

· 1 June 2002  -- Begin milling and soldering

Phase II: design implementation

Week 4

· 9 June 2002 – Testing 1 and evaluation

· 10 June 2002 – Document page check – 12 pages a person

· 14 June 2002 – Complete Critical Design Review slides (PowerPoint)

Week 5

· 16 June 2002 – Practice for Critical Design Review

· 17 Jun 2002 – Critical Design Review

· 18 Jun to 20 Jul 2002 – System Design, Hardware and Software Interface

Week 10

· 22 Jul 2002 – Testing 2 and evaluation 

· 23 Jul 2002 – Page check – 16 pages a person

· 24 Jul 2002 – Practice for final presentation 

·      Jul 2002 – Final presentation

·      Jul 2002 – Project documentation due

·      Jul 2002 - Final project due

Block Diagram

The schematic is as follows:













Ultrasonic Transducer Receiver – Research, Acquired

Ultrasonic Transducer Emitter – Research, Acquired

Pulse – Research, Design

Threshold Dector – Research

Clock Counter – Design 

LCD Display –Research, Acquired, Design

Temperature Sensor -- Research
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Temperature Sensor
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