





Timer resistor connects
to transistor base pin

15 POWER TO THE

= MOTORS

15a. Solder two 2" black wires to

the motors’ negative terminals. then
solder the stripped ends of these two
wires together side-by-side.

ToPin5on IC Power +

(motors -)

15b. Solder a third. 3" black wire to
these joined ends. then solder it to the
control chip's output pin (Pin 5).

16 INSTALLTHE LM386

= CONTROL CHIP IC pin 5

(output to motors)
16a. Bend Pins 1 and 8 of the op-amp
chip down and solder them together.

16b. Find the black wires from the
transistor, the relay, and the capaci-
tor, strip the ends. and solder them all
together side-by-side.

16c. Solder the battery snap’s nega-
tive wire to this same junction.

16d. Solder a 1" black wire to Pin 4 of
the op-amp. and the other end Lo the
negative wire junction.

16e. Solder the red wire from the relay
te Pin 6 of the chip. Then glue the
chip into the mouse case indead bug
mode.

A

That's it for Mousey's bottorn half! !
The LM386 cantrol chip wired and ready for action.
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PROJECTS: MOUSEBOT

www.makezine.cam/02/mousetot

17 INSTALL MOUSEY'S EYES
||

17a. The buttons on most computer mice are
separate, semi-attached pieces of plastic. To give
Mousey's eyes a solid foundation, glue the buttons
down, wait until dry. and then drill small holes in
Mousey's lid to thread the eyestalks through.

17b. Thread about 134" of stalk through sach hole.
On the inside, trim the two red wires so that they
just overlap against the underside of the lid, then
solder them together. Run the black wirzs back

along the inside and bend them down where the op-

amp is located (but don't solder them yzt).

17c. Make the sensitivity booster circuit by cutting a
1" piece of red wire, and soldering one end to the 1k-

ohm resistor and the other end to the LED's anode.

17d. Connect the booster by soldering the free
end of the resistor to the middle pole ofthe toggle
switchand the LED cathode to the juncrion of the
two red eyestalk wires.

17e. Mark where the LED sits, gently bend it aside,

18 IT'S ALLABOUT CONNECTIONS

u We almost got bot! Now install the front
whisker and make the final connections between
power, the switch, and the control chip. There's no
photo of these final steps, because they happen in-
side a semi-closed mouse. But you're such a circuit-
hackin'tool by now that you don't need L s anymore.

18a. Solder the black eyestalk wires to Pins 2 and 3

on the LM386.

18b. Solder the red battery wire to either of the side

poles of the toggle switch.

18c. Solder a red wire from the toggle's center pole
to Pin 6 of the IC, or to either Pin 1 or Pin 8 of the re-

lay. Solder another red lead from the unconnected
bump switch pin to one of these same locations.

18d. Cover all exposed leads and junctions with
electrical tape to prevent shorts. Then glue or

FINISH I {

Sensitivity boost
subcircuit ]

To Pins 2 and 3 of IC Finished insides of mouse
top with eyestalk place-
ment, sensitivity booster,
and power switch.

and drill 2 hole in the case for the LED to poke out
of (unless it can already come up through the scroll
wheel slot). Push the LED through and hold it in
place with electrical tape.

Congratulations! It's a slightly anxious, light-
seeking robot.

loosely tape your plastic “whisker"” to the bumper
switch, so that it clicks on impact.

18e. Finally. snapinthe battery. and screw or tape
the two mouse halves back together. Then put
Mousey on the floor, switch it on, and watch it go.
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MOUSEY GAMES

If all went well, Mousey the Junkbot's behavior will
be apparent once you flip its tail. The robot should
zoom away and eventually hone in on the brightest
areain the room It works best if your limit Mousey's
surroundings to just one source ofillumination -
one light or sun-soaked window. Here are some
other fun experiments:

Put Mousey in the hallway and close all doors
except one. Make the open room as bright as pos-
sible, and see if Mousey eventually scuttles in there.
Try orienting Mousey in different starting positions.

Tune Mousey's light sensitivity by bending
the eyestalks. Move the stalks farther apart, closer
together, and bent in different directions until you
get the steering you're looking for.

Use a flashlight to lure Mousey around. This will
drive pets insane! But be careful; agitated pets will
attack your robot and try torip its components out.

TROUBLESHOOTING A WAYWARD MOUSEY

If you turn on Mousey and nothing happens (cue
laughing clarinet, “Wha-wha-WHAAAA"), or if it acts
strangely, turn it off immediately. Something went
wrong with the build. Here are a few things to check:

First, ask yourself the tech-support alpha ques-
tion:is it plugged in? Make sure that the battery is
new, the battery snap is well-seated, and its positive
and negative wires are properly connected. Then
make sure that bare wires, pins, and solder joints
are not making unauthorized contact with one
another. One sign that you may have such a short
circuit is if the battery gets warm.

Next, double-check all solder connections against
the instructions. Besides being in the right places,
they should all be fat, shiny, healthy-looking joins.
Use the multimeter to check resistances, and resol-
der anything suspicious.

If Mousey frantically spins in a tight circle. you've
probably hooked the motors tip incorrectly Reverse

ENJOY YOUR
ROBOT MOUSE

the wires that connect to the motor on the side
that's going backwards.

If it's a broader circle, the motors might be wired
correctly. but just not level with each other. If so, re-
glue the motars so they're symmetrical and make
sure the tires are the same size.

If Mousey's always heading backwards, swap the
wiring on both motors.

RESOURCES

This project is adapted from my book Absolute
Beginner's Guide to Building Robots. You can

find schematics and installation instructions for
additional Mousey hacks on my robot page at
Street Tech, streettech.com/Zrobotbook. More cool
hardware hacks live in Dave Hrynkiw's Junkbots,
Bugbots & Bots on Wheels.

To find othzr ideas for hacking your Mousey, and
other LM38€-based bots, Google “robot +LM386."
“herbie +LM386." and “Randy Sargent +robot”

Tolearn more about DC motors, and see a dis-
sected version of the motor used in this project, see

http://xrl us/tkxh.
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\ W' 'LEARN ABOUT 16-BIT-EMBEDDED CONTROL"

Learn how you can get 32-bit performance with
8-bit simplicity using Microchip’s broad portfolio of 16-bit
PIC® microcontrollers and dsPIC® digital signal controllers.

Register today for a half-day seminar near you.

This seminar shows you how the PIC24 and dsPIC33 devices can enable your next design and covers:

An introduction to the key architectural and peripheral features of Microchip’s 16-bit devices
Software libraries and development tools that reduce your development time and get your product to market quickly
How to combine peripheral features, architectural features and software libraries to create new designs more easily
Microchip’s three product families, PIC24F, PIC24H and dsPIC33, with detailed application case studies
Training resources Microchip offers to help you get started solving your next application requirement

Who Should Attend:

Embedded systems designers not familiar with Microchip's 16-bit PIC24 and dsPIC DSC offerings who need to reduce their time to
market and require 16/32-bit performance microcontrollers with well supported, easy-to-use powerful development tools.

Discounted Tools & Boards include:

MPLAB® ICD 2 Limited Edition - An all-in-one in circuit debugger/programmer solution the MPLAB ICD 2 Limited Edition is a low
cost, real-time debugger and programmer for our entire 16-bit portfolio.

16-bit 28-Pin Starter Development Board - The 16-bit, 28-pin Starter Development Board serves as a development kit and
evaluation tool for Microchip’s 16-bit microcontrollers and digital signal controllers.

Also included in the standard package are:
*  Free software libraries
* Free MPLAB IDE Integrated Development Environment

Cost:
$25 includes seminar attendance
$99 includes seminar attendance, MPLAB ICD2

Limited Edition and 16-bit 28 pin Starter Development
Board

To reqgister today for a 16-bit seminar
near vou, visit our reqgistration site at
www.microchip.com/Zseminars.



http://www.makezine.com/go/microchipseminars

