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Use and CopyrightUse and Copyright
This presentation supplements "What's aThis presentation supplements What s a 

Microcontroller" by Andy Lindsay. (Link to text at 
Parallax) 
Thi t ti i t l t f th t tThis presentation is not a replacement for the text.
Important concepts of the text are highlighted.
In some cases, additional material has been added toIn some cases, additional material has been added to 
augment the text. Denoted by titles colored goldgold.
Full program listings are generally not provided in the 
presentationpresentation.

Distribution:
This presentation may be freely distributed without 

modifications.  Modifications are permitted by schools 
and organizations for internal use only.  Credits, use and 
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copyright slides must remain.



COPYRIGHTS AND TRADEMARKS
This documentation is Copyright 2003 by Parallax, Inc. By downloading or obtaining a 

printed copy of this documentation or software you agree that it is to be used 
exclusively with Parallax products. Any other uses are not permitted and may 
represent a violation of Parallax copyrights legally punishable according torepresent a violation of Parallax copyrights, legally punishable according to 
Federal copyright or intellectual property laws. Any duplication of this 
documentation for commercial uses is expressly prohibited by Parallax, Inc. Check 
with Parallax for approval prior to duplicating any of our documentation in part or 
whole for any use.

BASIC Stamp is a registered trademark of Parallax, Inc. If you decide to use the name 
BASIC Stamp on your web page or in printed material, you must state that "BASIC 
Stamp is a registered trademark of Parallax, Inc." Other brand and product names 
are trademarks or registered trademarks of their respective holdersare trademarks or registered trademarks of their respective holders.

DISCLAIMER OF LIABILITY
Parallax, Inc. and Southern Illinois University are not responsible for special, 

incidental or consequential damages resulting from any breach of warranty orincidental, or consequential damages resulting from any breach of warranty, or 
under any legal theory, including lost profits, downtime, goodwill, damage to or 
replacement of equipment or property, or any costs of recovering, 
reprogramming, or reproducing any data stored in or used with Parallax products. 
Parallax is also not responsible for any personal damage, including that to life and 
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health, resulting from use of any of our products. You take full responsibility for 
your BASIC Stamp application, no matter how life threatening it may be.



Those Little Black ChipsThose Little Black Chips

Th BASIC StThe BASIC Stamp 
itself has many 

l fexamples of 
“little black 
chips” hichchips” which 
perform specific 
f nctionsfunctions.
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An Integrated Circuit (IC) is the term used for theAn Integrated Circuit (IC) is the term used for the 
little black chips.

Inside the black plastic or ceramic case is a tiny 
silicon chip which hundreds or thousands ofsilicon chip which hundreds or thousands of 
transistors.

The transistor is the basic building block of 
integrated circuits, but may be used individually g y y
also.
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ACTIVITY #1: Control Current With TransistorACTIVITY #1: Control Current With Transistor

A transistor is a current controlled deviceA transistor is a current controlled device.
Current on the Base-Emitter will control the 
Collect-Emitter current flow with amplification.Collect Emitter current flow with amplification.

The amplification factor, called Beta or hFE, is 
ftypically a value of 100, though may be much 

higher such as 416.

ICE = IBE x hFE = 1mA x 416 = 416mA.

Drive current = 416 mA
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Control Current = 1mA



In the activity the potentiometer is used to adjustIn the activity, the potentiometer is used to adjust 
voltage, and thus current, into the base of 
transistortransistor.

As the potentiometer is adjusted, the base currentAs the potentiometer is adjusted, the base current 
will change adjusting the emitter current to the 
LED.
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If the potentiometer is adjusted to 2 5V minusIf the potentiometer is adjusted to 2.5V, minus 
0.7 lost at the base-emitted junction, provides:
(2 5V-0 7V)/50K = 36uA(2.5V 0.7V)/50K  36uA.

This will provide current to LED at a value of:This will provide current to LED at a value of:
36uA x 416 = 15mA.

What would be the current to the LED if 
potentiometer is adjusted to 3.0V?p j

9



ACTIVITY #2: Digital PotentiometerACTIVITY #2: Digital Potentiometer

Th Di it l P t ti t t thThe Digital Potentiometer acts the same as 
a standard potentiometer by adjusting the 

i t h th i t b dwiper to change the resistance above and 
below the tap to adjust the voltage at the 

ipewiper.

In this case though the tap is digitally 
controlled by opening and closing 1 of 
128 possible switches (really transistors).
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Each element is 78 125 ohms and with 128Each element is 78.125 ohms, and with 128 
of them, 10K ohm total.

With anyone tap closed, the 10K ohm 
resistance will be split and the voltage atresistance will be split and the voltage at 
the tap will be varied.
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Control lines are used to shift the active tapControl lines are used to shift the active tap 
up or down to change the voltage at the 
wiperwiper.

CS - Chip Select – Must be LOW to modify 
the chips tapthe chips tap.

CLK – Clock – Each pulse on CLK will move 
the tap positionthe tap position.

U/D – Defines the direction to move the 
taptap.  
1 = Up towards A1
0 = Down towards B1
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0 = Down towards B1.



B tti th di ti d l ki thBy setting the direction and clocking, the 
tap will be moved.

Set Direction
Low for Down to B1Low for Down to B1

Pulse clock to move tap 
128 times128 times

Reverse direction
and repeat
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Review QuestionsReview Questions
IC is short for I t t d Ci itIC is short for _____________________.
An IC is made with many many __________.
With a transistor the current controls

Integrated Circuit

Transistor

BaseWith a transistor, the ________ current controls 
the __________ current.
The  input on the digital potentiometer 

Base
Collector

CS____ p g p
allows operation.
The ____ line on the digital potentiometer 

t l th t h di ti
U/D

controls the tap change direction.
The ____ line on the digital potentiometer 
controls when to change the tap position

CLK

controls when to change the tap position.
If at tap 90, and U/D is low, CLK is clocked 3 
times, the new tap position will be .87

14

, p p _____



LinksLinks

BASIC St HBASIC Stamp Home
Stamps In Class Home
BASIC Stamp Software
BASIC Stamp RobotsBASIC Stamp Robots
BASIC Stamp Yahoo Group
Stamps In Class Yahoo G o pStamps In Class Yahoo Group
SIUC EST Degree
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