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1 Abstract

The Outdoorsman Weather-Mate Pro is a companion to outdoor adventurers
providing them with vital weather statistics. A compact, lightweight, and cost effective
weather device can be produced with the use of a Motorola 68HC12A4 microcontroller
and some electronic sensors. A prototype was constructed with an EVB board and a
breadboard to show functionality. The prototype successfully gathered, stored, and
processed meteorological data. It can now be integrated into a printed circuit board
system for mass production.

2 |Introduction
7

People@h@%utdoors have a need to know what the weather conditions are and
what they will'be so that they can take the necessary actions to ensure their safety while
enjoying the outdoors. Instruments that exist today are heavy, bulky, and too expensive
for the average adventurer. The Outdoorsman Weather-Mate Pro is designed to be a
compact, lightweight, and cost effective solution to meet the meteorological needs of
everyone from the picnicker to the high adventurer.

Through the use of the Motorola 68HC12A4 EVB, protoboard, electronic sensors,
and LCD screens, a working prototype was constructed that can gather the environmental
information, process the data and provide the user with the desired information.
Electronic sensors are used to gather the environmental information such as: temperature,
pressure, humidity, and cardinal orientation. This information is fed into the Motorola
68HC12A4 via analog and digital input lines and then processed, stored and fed back to
the user with the use of an LCD.



3 Implementation

3.1 Hardware'
3.1.1 Temperature

A LM34 Precision Fahrenheit Temperature Sensor was chosen because of
its direct calibration to the Fahrenheit temperature scale, low current draw
(less than 90 micro amps), and linear scale factor (10mV / F). +5V was
applied and the output was tied to bit 0 of Port AD for use by the
microcontroller. No additional signal conditioning was deemed necessary
for proper operation.

3.1.2 Pressure

A Motorola MPX2200A 200kPa pressure sensor was chosen. It is
temperature compensated, available in an absolute configuration, and the
strain gauge style is easily connected to a microcontroller. The sensor
requires bipolar power therefore £12V was used. An amplifier was
necessary because the full-scale output is only 40mV. An AMP02
Instrumentation Amplifier was chosen for simple gain setting and bipolar
input. The proper gain was chosen by the following equation

200kPa g 0,2953inHg y h14
40mV kPa 37inHg

~ 200

The amplifier has the following gain equation:

5042

G= +1

G

R was set to 250 Ohms to produce a gain of 201. 37 inches Hg was used
because the average range for pressure is between 25-35 inches Hg. The
output of the amplifier was connected to bit 2 of Port AD for use by the
microcontroller.

' See Appendix C for Circuit Diagram.



3.1.3 Humidity

A HIH-3605 humidity sensor was chosen for its linear output. The output
equation is:

Vour =Veurrry x[0.0062(%RH)+0.16]

The sensor is capable of operation with 4-9VDC, therefore 5V was used
and the output was tied to bit 3 of Port AD for use by the microcontroller.

3.1.4 Compass

A Dinsmore 1490 digital sensor used for the digital compass. Whichever
pin is opposite north when the sensor is held upright goes high. Therefore
the sensor can be configured for any direction. A mark was placed on the
sensor to designate north to provide a reference for the pins. Each pin was
connected to one bit of the lower nibble of Port T. No further signal
conditioning was needed because the signal generated is digital.

3.1.5 Keypad

A 4x4 Keypad was interfaced to the microcontroller with the use of Port J.
The 4 row lines are connected to the lower nibble of Port J. The 4 column
lines are connected to the upper nibble of Port J. They were connected in
sequential order.

3.1.6 LCD Display

A Hitachi HD44780 LCD screen was interfaced with the microcontroller
with the use of Ports G and H.



3.2 Software?

The software for the Outdoorsman Weather-mate Pro uses the functionality of the
Motorola 68HC12A4, Introl C code and the real timer interrupt to produce the
finished product.

3.2.1 main()

main() begins by fist initializing the hardware and the variables. It is
necessary to turn on the timer function and set it for use in general I/O.
Port T is set for input to receive data from the digital compass. 0x80 is
sent to the control register H12ADTCTL2 to activate the Analog to
Digital converter (ATD). A for-loop was used to provide the necessary
100 ps for the initialization to complete.

The RTI was initialized and set up to trigger every 65.536 ms, providing a
1 second counter with every 15 cycles. The RTI interrupt service routine,
RTIInt(), handles all clock functions needed and the setting of necessary
timing flags.

The last devices to be initialized are the LCD and the keypad.
All of the elements in the arrays were initialized to 0 for memory integrity.

main() enters a continuous while loop that monitors flags and calls the
associated function based on the flag status. If a key on the keypad was
pressed, then a flag was set. If this flag is set, then it needs to be reset so
that another key can be pressed. Each second information is gathered from
the ATD sensors by calling pollATD(0) and the display is refreshed with
the current information. This is accomplished by calling buildData().

Upon completion of these two functions, the sec flag is reset.

Every minute, a weather prediction is made based on the currently stored
information. Again, we gather information from the ATD. This time
however, the highs and lows are stored. Once all of the functions have
returned, the min flag is reset.

Each hour the highs and lows are stored for that hour to be used in further
analysis. The hr flag is then reset.

? See Appendix B for Introl C Source Code.



3.2.2 RTIInt()

RTIInt is used to simulate a clock. This interrupt was used solely for
keeping time. When RTIInt is called, it first clears its flag. This way it
will again be able to be called. A separate counter, RTIcount is used to
keep track of how many times RTIInt has been called. When it has been
called 15 times, approximately one second, we increment the second
counter and set the seconds flag. Once the second counter is greater than
or equal to 60, we increment the minute counter, set the second counter
back to 0, and set the min flag. When the minute counter is greater than or
equal to 60, the hour counter is incremented as well as another counter that
keeps track of the total number of hours elapsed. The minute counter is
set back to 0 and the hr flag is set to true. If and when the hour counter is
greater than or equal to 24 hours, an hour overflow flag is set and this
signifies that a day has passed. This flag is used in the slope function to
determine how many data points to take the slope. The hour counter is
also set back to 0. After all of the cases are checked, then the RTIcount
variable is again set back to 0 and the process happens all over again.

3.2.3 slope()

Slope is a simple function that calculates the slope for the change in
pressure. If the device has not been running for more than 24 hours, it will
calculate the slope for only those hours passed, otherwise, it will calculate
the slope over a 24 hour period. The calculation for the slope is your
typical slope calculation. This gives us an accurate prediction of the
pressure change.



3.2.4 prediction()

Prediction is used to predict the weather patterns. This is accomplished by
checking the values of the sensors and settings the prediction flags based
‘on those values.

pSlope varies from 0-5.

0: uninitialized

1: A rapid decrease in pressure (decreased by 0.5"/hr)
2: Steady decrease in pressure (decreased by 0.1"/hr)
3: A constant pressure (within +/- 0.1"/hr)

4: Steady increase in pressure (increased by 0.1"/hr)
5: Rapid increase in pressure (increased by 0.5"/hr)

hFlag varies from 0-2.

0: uninitialized

1: Sticky (humidity > 80%)
2: Dry (humidity < 80%)

tFlag varies from 0-2.

0: uninitialized

1: Very Hot! (temperature > 90)
2: Warm (temperature > 32 < 90)
3: Cold (temperature < 32)

3.2.5 Temperature(int time)

Temperature takes the value from H12ADROH and stores this
information into tempData[0], the current temperature, after some
calculations have been performed on the number. In order to get the
temperature in degrees Fahrenheit from the sensor with a decimal shift of
1 to the right, we need to perform the following calculation.

B ((_H124DROH x100)+(_ H12ADROH%51))
51

tempData[O

Every minute, the temperature function performs a check to determine
what the highs and lows are with the last 24 hours. If the current
temperature is lower than the stored lowest temperature, then it is stored in
tempData[1]. If the current temperature is larger than the stored highest
temperature, then it is stored in tempData[2]. On the hour, temperature
stores the current, high, and the low temperatures. The variable 'time'
which is passed in determines which operation is performed and when.



3.2.6 Humidity(int time)

The register H12ADR3H holds the digital representation of the voltage
received by the humidity sensor. In order to increase accuracy and still use
integers, the following manipulation to humidity output equation (see
3.1.3) is made.

(V7 x10)x 323 - 2581
100

RH =

VSUPPLY =5

The digital reading stored in _ HI2ADR3H is converted to a voltage by

v o= ((_H124DR3H x10)+(_ H12ADR3H%51))
o 51

The voltage is then converted to the temperature and stored in
humiData[0] for later use.

V,x323-2581

humiData[0] = 150

Every minute, the humidity function performs a check to determine what
the highs and lows within the last 24 hours. If the current humidity is
lower than the stored lowest humidity, then it is stored in humiData[1]. If
the current humidity is larger than the stored highest humidity, then it is
stored in humiData[2]. On the hour, humidity stores the current, high, and
the low humidity. The variable 'time' which is passed in determines which
operation is performed and when.



3.2.7 Pressure(int time)

Pressure takes the value from H12ADR2H and stores this information
into presData[0], the current pressure, after some calculations have been
performed on the number. In order to get the pressure in inches from the
sensor, we need to perform the following calculation.

((_H124DR2H x 6.2)+(_ H12ADR2 H%51))
51

presData[O] =

Every minute, the pressure function performs a check to determine what
the highs and lows within the last 24 hours. If the current pressure is
lower than the stored lowest pressure, then it is stored in presData[1]. If
the current pressure is larger than the stored highest pressure, then it is
stored in presData[2]. On the hour, pressure stores the current, high, and
the low pressure. The variable 'time' which is passed in determines which
operation is performed and when.

3.2.8 Compass|)

Compass determines what direction the Dinsmore 1490 digital compass is
pointing in. This is accomplished by checking the low byte of Port T to
see which bit is set as each bit corresponds to a direction.

Bit Direction
0 North
1 South
2 East
3 West

If the compass is pointing between two adjacent directions, then both bits
are set high and the corresponding output would be given (i.e. NE).

Should the bits equal something other than what has been defined, then the
compass reading is set to ' ' (blank).

3.2.9 pollATD(int time)

When pollATD is called, the Motorola 68HC12A4 polls the CCF1 bit and
then averages the 4 conversion results stored in ADR0-ADR3. This
causes the ATD to do 1 conversions on Channels 0-3 and then stop. The
conversions are stored in result registers ADR0O-ADR3. After this is
completed, it calls each of the sensor functions, passing the variable time
to each of them, and then returns.

10



3.2.10 buildData()

This function creates the strings that will be displayed to the LCD. The
fist thing that is done is to create a unique value that is a combination of
all the prediction flags. Multiplying each flag by a different factor of ten
and then adding them together obtain this. This new variable, stats, gives
us every combination of weather patterns that can be observed by the
Outdoorsman Weather-mate Pro.

buildData() is simply a number of switch statements. A specific switch
statement is chosen based on what key has been pressed on the keypad.
That value is then stored in memory and is not changed until the keypad is
pressed again.

The options and displays that are available to the user are:

Keypad option 1:
TMP HMD PRS DIR
69 F 29% 31" NW

Keypad option 2:
Constant Avg P
Warm Dry

Keypad option 3:
I see skies of blue
and clouds of white

Keypad option 4:
Temperature
H:71 F L:67 F

Keypad option 5:
Pressure
H:31" L:28"

Keypad option 6:
Humidity
H:32% L:25%



Keypad option #:
This key is used for debugging purposed only. It will change the
current prediction by changing the flags which will set the 'stats'
variable. When pressed, it will prompt you with a number of
options each individually used to change the prediction state.

Enter Value
pSlope (1-5):

Enter Value
pFlag (1-3):

Enter Value
tFlag (1-3):

Enter Value
hFlag (1-2):

If a value is input other than the suggested value, then the default
message will be displayed for options 2 and 3.

For instance, if the values 5, 4, 1, 2 were entered, the display would
then show:

Keypad option 2:
Rapid ERR
Warm Sticky

Keypad option 3:

Predictions
not yet set

12



Keypad option A: :
This key is used for debugging purposed only. It will stor
"dummy" data in the Weather-mate Pro in order to display fixed
weather states. This option changes the stored highs and lows and
the resulting prediction is "Expect Snow". Consequently, the
message will be changed in a minute when the prediction function
is called again.

Keypad option B:
This key is used for debugging purposed only. It will store
"dummy" data in the Weather-mate Pro in order to display fixed
weather states. This option changes the stored highs and lows and
the resulting prediction is "Clear skies are here again".
Consequently, the message will be changed in a minute when the
prediction function is called again.

Keypad option D:
Because we change the states of the variables in order to create test
scenarios, we need a means of returning the values back to their
previous state. Pressing 'D' on the keypad will do just this.

3.2.11 wr_scrn(char *buffer, char flag)

Wr_scrn, or write screen, takes a character pointer and displays this
message to the LCD. The LCD is split up to a top and bottom. Besides
the character pointer being passed into the function, another value is
passed in as well. This determines to what half of the LCD, the
information is going to be displayed to. A 'l' will display the characters to
the top row of the LCD and by passing a '0' to the function; it will display
the characters to the bottom of the LCD.

3.2.12 wr_char(char data)

wr_char, or write character, is used to display a single character to the
LCD. It first clears the LCD screen and then displays the character. This
was not used in our final code for the project, but remained for potential
future expansion.



4 Budget

Proposed Actual
Motorola 68HC12A4 0 0
Sensors
LM74 Temperature probe 4.00 1.83
Dinsmore 1490 electronic compass 50.00 14.00
HIH-3605 humidity sensor 40.00 33.02
Motorola MPX2200A 200kPa pressure sensor 15.00 16.00
AMPO2 Instrumentation Amplifier TBD 10.73
Connector Sockets 0 3.79
Miscellaneous 5.00 51.87
Total $114.00 $131.24
5 Results

The final product worked correctly. The temperature, humidity, pressure, and
digital compass were successfully integrated with the Motorola 68HC12A4
microcontroller. Code was written and loaded into the microcontroller, with the use of
the Introl C compiler, to gather and store the sensor data, make predictions based on the
sensor data, and provide the user with the information via the LCD screen.

The project was constructed on an EVB board and a large breadboard. This proved
functionality of the design. By purchasing the sensors and microcontroller on a large
scale and generating a printed circuit board (PCB) layout for the project, the design could
be mass-produced at a small per unit cost. The PCB would allow for a compact and ‘
lightweight package, thus fulfilling the original design goal. p s v
Tenw P2
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}
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Appendix B:
Flow Charts
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Source Code
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Appendix D:
Prediction Charts



pSlope |pFlag ItFlag hFlag |top LCD bottom LCD

s 3 3 High Hot  Sticky [Hot & Humid
5 3 3 High  Hot Dry Clear Skies are here again
5 3 2 High Warm Sticky |Cloudy and Fair
5 3 2 High Warm Dry | see skies of blue and clouds of white
s| 8 1 High Cold Sticky |Lovely Winter Day
5 3 1 High Cold Dry Lovely Winter Day
5] 2 3 Low  Hot Sticky  |Expect Rain within 12 hours
5 2 3 Low Hot Dry Expext Rain within 24 hours
5] 2| 2 Low Warm Sticky [Expect Rainwithin 12 hours
5 2 2 Low Warm Dry Expext Rain within 24 hours
5 2 1 Low Cold Sticky |[Expect Snow
5 2 1 Low Cold Dry Expext Snow
s 1 3] Avg  Hot  Sticky [ChanceofRain
5 1 3 Avg  Hot Dry Chance of Rain
5] 1 2 Avg  Warm Sticky = [Chance of Rain
5 1 2 Avg  Warm Dry Chance of Rain
5 1 1 Avg Cold Sticky |Fair, Expect Rain
5 1 1 Avg Cold Dry Fair, Cold day
4 3 3 Steady t High Hot Sticky Hot & Humid
4 3l 3 |steadyt High Hot Dry  |Clear Skies are here again
4 3 2 Steady 1 High Warm Sticky Cloudy and Fair
4 ! ) |steady t High Warm Dry I see skies of blue and clouds of white
4 3 1 Steady 1 High Cold  Sticky Lovely Winter Day
4 3 1 1iSteadyt High Cold Dry Lovely Winter Day
4 2 3 2|Steady t Low  Hot Sticky Expect Rain within 12 hours
4 2 3 i|Steadyt Low Hot Dry  |ExpextRain within 24 hours
4 2 2 2|Steady t Low  Warm Sticky Expect Rain within 12 hours

4 2l 2 1{Steadyt Low Warmm Dry  [Clearing, Fair for several days
4 2 1 2|Steady t Low Cold  Sticky Expect Snow

-4 21 1 1|Steadyt Low Cod Dry Expext Snow
4 1 3 2|Steady t Avg  Hot Sticky Chance of Rain
4 1 3 1iSteadyt Avg Hot Dry Chance of Rain
4 1 2 2|Steady 1 Avg Warm Sticky Chance of Rain
4 1| 2|  1lsteadyt Avg Wam Dry Chance of Rain
4 1 1 Steadyt Avg Cold  Sticky Fair, Expect Rain
4 1 1 1{Steady 1 Avg Cold Dry Fair, Cold day
3 3] 3 2|NoCh  High Hot  Sticky |Hotand Humid
3 3 3 1|No Ch High  Hot Dry Hot and Fair
3 3f 2 2[NoCh  High Warm Sticky [Warm and Humid
3 3 2 1{No Ch High Warm Dry Continued Fair
3l 3] 1] 2|Noch High Cold Sticky |Clearand Cold
3 3 1 1[No Ch High Cold Dry Clear and Cold
3 2 3 2|No Ch Low  Hot Sticky |Warm and Rainy
3 2 3 1{No Ch Low  Hot Dry High Chance of Rain
3 2 2 2|No Ch Low ~ Warm Sticky  |High Chance of Rain
3 2 2 1|No Ch Low Warm Dry Chance of Rain
3 2 1 2|NoCh  Low Cold Sticky  [High Chance of Snow
3 2 1 1|No Ch Low Cold Dry Chance of Snow
3 1 3 2|No Ch Avg  Hot Sticky Hot and Humid
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Low
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Low
Avg
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Avg
Avg
Avg

Hot
Wam
Warm
Cold
Cold

Hot
Hot
Warm
Warm
Cold
Cold
Hot
Hot
Warm
Warm
Cold

Hot
‘Hot
Warm
Warm
Cold
Cold

Hot
Hot
Warm
Warm
Cold
Cold
Hot
Hot
Wam
Warm
Cold
Cold
Hot
Hot
Warm
Warm
Cold
Cold

Dry
Sticky
Dry
Sticky
Dry

Sticky
Dry
Sticky
Dry
Sticky
Dry
Sticky
Dry
Sticky
Dry
Sticky
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Sticky
Dry
Sticky
Dry
Sticky
Dry

Sticky
Dry
Sticky
Dry
Sticky
Dry
Sticky
Dry
Sticky
Dry
Sticky
Dry

~ Sticky

Dry
Sticky
Dry
Sticky
Dry

Hot and Fair
Warm and Humid
Continued Fair
|Clear and Cold
Clear and Cold

Expect Rain within 12 hours
|Expect Rain within 24 hours
Expect Rain within 12 hours
|Slow Rise in Temp, Fair for few days
Expect Snow

HExpecl Snow

Continued Storm
Continued Stomn

Continued Rain

Continued Storm

Expect Rain with few Hours

Expect Rain

Expect Rain

Wind Increasing, Expect rain
|Expect Rain

Expect Snow

{Possibly Snow

Expect Rain within 12 hours
Expect Rain within 24 hours
Expect Rain within 12 hours
Expect Rain within 24 hours
|Expect Snow

Expect Snow

|Continued Stom

Continued Storm

Rain with High Winds, Expect Storm
Continued Storm

Continued Blizzard
Continued Snow

Expect Rain

Expect Rain

Wind Increasing, Expect rain
Expect Rain

Expect Snow

Possibly Snow




Appendix E:
Gantt Chart
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Appendix F:
Data Sheets



No. 1490 DIGITAL SENSOR Updated 06 December 1993

No. 1490 Sensor may be operated from input
voltage of 5 to 20 volts DC with 8 to 13
recommended. Input should be both “spike* and
polarity protected. Power requirement is
approximately 30 mils (0.030 amps).

Output will sink up to 25 mils (0.025 amps) per
output channel. The sensor will switch so that no
, more than two adjacent output channels are “on*
S : at any one time. |

Output is open collector NPN sinking the output
12 " to ground, thus does not add to the input
l - requirement.

: * No. 1490 Sensor Is Intenally designed to

, respond to directional change similar to a liquid
filed compass. It will retum to the indicated

12 LEADS direction from a 90° displacement in
approximately 2.5 to 3.5 seconds with no

overswing.

" Sensor No. 1490 should be operated in a vertical position. The sensor Indicates the
horizontal component or compass component of the earth's field. If off vertical, some of the
vertical component of the earth’s field Is introduced which may create some directional error.
Generally, tilt up to 12° is acceptable with little error.

The sensor is manufactured for pins down operation but may be fumished for pins up
operation on request at no extra cost. The sensor operates equally well pins up or down.

No. 1490 sensor weighs approximately 2.25 grams. The dimensions are shown on the
drawing upper left. Operating temperature is -20° C to +85° C. The sensor may be stored
without damage in wider temperature limits and may be subjected to high flux levels (up to
1000 gauss) without permanent damage.

No. 1490 sensor and sensing systems are covered by isued patents and patents pending.

The pins are on 0.050 centers but may be distorted for 0.100 spacing without damage to the
sensor or its measurements. The four V.. and four grounds may be common connected.

DINSMORE INSTRUMENT COMPANY
1814 REMELL STREET
FLINT, MI 48503 USA
Tel: 810 744 1330 Fax: 810 744 1790



PIN-OUT FOR DIGITAL COMPASS SENSOR (No. 1490)

output coding
when this is: 1=V,
Ha i
S
@ 2 = Ground
e & 3 = Signal
| 2
(1] wll e 3
View from .
®21op. s 2O
underside. .
E
"N" V. = 5 to 20 Volts;

8 to 13 recommended.

Output will sink
25 mils @ 12 Volts.

Output is Open Coilector Temperature Range:
-20° C to +85° C.

Reverse polarity
will damage Ic

DINSMORE INSTRUMENT COMPANY
2 1814 REMELL STREET
FLINT, Ml 48503 USA

Tel: 810 744 1330
Fax: 810 744 1790
Updated 05 December 1993
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LM34/LM34A/LM34C/LM34CA/LM34D Precision Fahrenheit Temperature Sensors
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Honeywell

MICRO SWITCH
HIH-3605 SERIES HUMIDITY SENSORS
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IH-3605-A IH-3605-B

Features:

* Linearity: £ 2.0% RH
* RH Range: 0-100% RH
» Temperature Range: —40°C to +85°C
s Accuracy*: £2.0% RH
* Voltage Output: Vout = Vsupply (0.0062 (% RH) + 0.16) @ 25°C
» Temperature Compensated: True RH = (% RH)/(1.0546-0.00216 T); T=°C

Laser-trimmed RHIC chip provides linear voltage output Vs % RH, fast response, and resistance to
wetting and chemicals with good stability. Supply voltage: 4-9VDC.

% RH
Lead | Data |Interchange-
Stock No. Type Space |Included| ability

91F7135 | HIH-3605-A |0.100"| No +5%

91F7136 |HIH-3605-A-CP|0.100"| Yes +5%

91F7137 | HIH-3605-B [0.050"| No +5%

91F7138 |HIH-3605-B-CP|0.050"| Yes +5%
* Accuracy figured when calibrating individual sensor performance using data printout
Applications:

* Refrigeration.

* Drying
* Battery-powered systems

file://G:\Documents%?20and%20Settings\Administrator\My%20Documents\MPS\HIH-3605  11/30/2000
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TO: Professor R. P. Kraft

FROM: Eric Chambers and Michael Baj
SUBJECT: Outdoorsman Weather-Mate Pro
DATE: October 7, 2000

The Outdoorsman Weather-Mate Pro is a companion to outdoor adventurers providing
them with vital weather statistics. Every outdoorsman will find this to be a valuable tool
in avoidance of Mother Nature’s wrath.

Problem

People in the outdoors have a need to know what the weather conditions are and what
they will be so that they can take the necessary actions to ensure their safety while
enjoying the outdoors. Instruments that exist today are heavy, bulky, and too expensive
for the average adventurer. Everybody from family picnickers to the highly adventurous
will find the Outdoorsman Weather-Mate Pro to be a compact, lightweight, and cost
effective solution to their meteorological needs.

Goal

» Construct an electronic device that gathers, stores, and processes meteorological
data.

Plan of Action

Through the use of the Motorola 68HC12A4 EVB, Protoboard, electronic sensors, and
LCD screens, we will be able to construct a working prototype that can gather the
environmental information, process the data and provide the user with the desired
information. We can use electronic sensors to gather the environmental information such
as: temperature, pressure, humidity, and cardinal orientation. This information can be
feed into the Motorola 68HC12A4 via analog and digital input lines and then processed,
stored and fed back to the user with the use of an LCD. If the project is deemed
successful and cost worthy, the prototype circuitry can be integrated into a printed circuit
board system for mass production.

Please refer to the attached Gantt Chart for schedule details.
Parts List:

Motorola 68HC12A4 microcontroller with EVB

LM74 Temperature probe

Magnetic compass with digital output

Humidity sensor

Pressure sensor 3
Wind speed transducer (to be built) S

SN~

B '

o



Budget:

Motorola 68HC12A4 *
Sensors
LM74 Temperature probe 4.00
Magnetic compass with digital output 50.00
Humidity sensor 40.00
Pressure sensor 15.00
Wind speed transducer TBD
Other misc. parts 10.00
Total $119.00

* The Motorola 68HC12A4 EVB and protoboard will be provided by ECSE
Dept.

TBD The wind transducer will be constructed if time allows therefore the cost
cannot be determined until the time of construction.

Evaluation
The projects goals will be considered satisfied upon meeting the following criteria:
> At least 3 of the 5 environmental transducers are properly interfaced to the
mircocontroller.
» The information is successfully stored in memory
» The information is successfully processed and displayed on the LCD
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