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Exper iment  #5: 

Measur ing an 

Input  

 

As we’ve lear ned so far , each of  t he BASIC St amp’s 16 “r eal 

wor ld” pins can be conf igur ed as eit her  an input  or  an output . If  

t he pin was conf igur ed as an input , t her e ar e 7 dif fer ent  

inst r uct ions in t he PBASIC language that  can be used.  Each of  

t hese commands is suited for  specif ic t ypes of  input  condit ions.   

 

For  example, in Exper iment  #2 we lear ned how to use a command called “ input ”.  If  t his command is used in 

your  pr ogr am, it  causes t he specif ied pin t o become an input  (gee, t hat  makes sense!).  Then, anyt ime we 

wanted t o check t he status of  t he pin (whether  it  was “high” or  “low”) we used t he statement  if in2=0 then 

blink.   

 

This line of  code “looked” at  t he pin, and r etur ned a value.  If  t he value on t hat  

pin was “0”, t hen t he code would br anch of f  t o anot her  point  in t he pr ogr am 

wher e it  would blink t he LED.  If  t he value of  t he input  was a “1” t hen it  would 

cont inue pr ogr am execut ion wit h t he next  line of  code. 

 

In any event , t he values t hat  could be det ect ed wit h t his code wer e binar y -  

eit her  a “1”or  a “0”.  This is suit able for  detect ing whether  or  not  a swit ch has 

been pushed (Exp. #2), or  even to detect  light  or  dar k on a photocell, as we did 

in Exper iment  #4.  

 

The PBASIC language has some ot her  commands t hat  of fer  a gr eat er  level of  

sophist icat ion when it  comes to detect ing inputs.  If  you haven’t  alr eady, 

download a f r ee copy of  t he BASIC Stamp Manual f r om 

www.stampsinclass.com.  In it  you’ll f ind a complete descr ipt ion and applicat ion 

infor mat ion of  all t he commands available in t he PBASIC language. 

 

In t his Exper iment  we’r e not  only going to take an advanced look at  “input  detect ion”, but  we’r e also going to 

use a popular  int egr at ed cir cuit  named t he ‘555 t imer .   

 

 

7 dif ferent  “input” 

inst ruct ions:   

They are: 

 But t on 

 Count  

 Input  

 Pulsin 

 Rct ime 

 Ser in 

 Shif t in 

 

We’ve alr eady used “input ”  

ear lier .  In this exper iment , 

we’ll be explor ing “Pulsin”
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Par ts Required 

 

Build It ! 

  

 

 

For  t his exper iment  you will need the following: 

 

 

 

(1) BASIC Stamp II 

(1)“Boar d of  Educat ion”  

(1) Pr ogr amming Cable 

(1) LED 

(1) CMOS 555 t imer  IC 

(1) 10 micr ofar ad, 25 volt  elect r olyt ic capacit or  

(1)  1 micr ofar ad, 25 volt  elect r olyt ic capacit or  

(1)  470 ohm, ¼ wat t  r esistor  

(1) 100K pot ent iomet er  (var iable r esist or ) 

(1) 15K ohm, ¼ wat t  r esistor  

(1) 1 K ohm, ¼ wat t  r esistor  

(1)  9 volt  bat t er y or  wall t r ansfor mer  

(misc.) connect ing wires  

(1) Per sonal Computer  r unning DOS 2.0 or  gr eater , wit h an available ser ial por t . 

(1) BASIC Stamp Edit or  pr ogr am 

 

Sour ces for  t hese mater ials ar e list ed in Appendix A. 

 

 This har dwar e cir cuit  uses an Integr ated Cir cuit  called a “555 t imer ”.  The 

‘555’ is a act ually a “bunch of  elect r onic cir cuit r y” (t hat  used t o f ill up a 

lar ge ar ea on a pr int ed cir cuit  boar d) t hat  has been miniat ur ized and 

encased into t he lit t le “8 pin dip” package t hat  we’r e using t oday.  

Alt hough it ’s a sophist icated ar r ay of  cir cuit s on the inside of  t he plast ic 

case, t he ‘555’ is r eally quit e simple t o use for  many different  applicat ions.  

In fact , in t he many year s since it ’s development , t he ‘555’ has been designed int o an untold number  and 

var iety of  devices because it  can do so many dif ferent  things.  Although it ’s not  “programmable” like the BASIC 

St amp, t he ‘555’ can be conf igur ed, wit h dif fer ent  combinat ions of  r esistor s and capacit or s, t o accomplish 

many dif fer ent  t asks. 
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An IC (integr ated cir cuit) needs to have some sor t  of  ident if icat ion on it s 

package t o t ell us wher e pin #1 is.  The ident if ier  is usually a notch or  indentat ion 

located on one end of  t he plast ic package.  See Figur e 5.1. 

 

 

As wit h t he BASIC Stamp, each pin on t he ‘555’ has a par t icular  pur pose.  

Alt hough t he ‘555’ is fair ly “bullet  pr oof ”, connect ing an impr oper  elect r ical 

signal t o t he wr ong pin can damage t he device, so be car eful and follow t he 

diagr ams closely.   

 

The t ype of  cir cuit  t hat  we’r e building her e is called an “ astable mult ivibrator ”. 

Don’t  be put  of f  by it s complicated name!  All t his r eally means is t hat  t he output 

of  t he ‘555’ alt er nates f r om high t o low.  Recall t hat  in Exper iment  #1 we used 

the ‘high’ and ‘low’ commands to blink an LED on and of f . In r ealit y, that ’s all t hat  

our  ‘555’ cir cuit  is doing.  It ’s just  “oscillat ing” on and of f .  The ‘555’ cir cuit  t hat  

we’r e building, is t he har dwar e equivalent  of  Exper iment  #1. 

 

The r ate at  which t he output  (on pin #3 of  t he ‘555’) blinks is cont r olled by t he 

values of  a r esist or  and capacit or . As t he values of  t hese devices change, t he 

“blink” r at e of  t he ‘555’ changes.    

 

We’ve used r esist or s in t he past . They cont r ol t he amount  of  cur r ent  f lowing 

through a given cir cuit . Since we want  to (convenient ly) change the rate at  which 

t he ‘555’ blinks, we’r e going to use a var iable r esistor , also known as a 

potent iometer .  If  you’ve ever  adjusted the volume on a r adio, you’ve used one.  

By t ur ning t he dial on t he “pot ”, you change t he value of  t he var iable r esist or .  

This in t ur n changes t he r ate at  which t he ‘555’ blinks.  

 

 

Integrated Circuit : 

“IC’s” as they’re commonly 

called, are elect ronic cir cuit s 

t hat  have been miniatur ized 

and combined int o one 

small, convenient  package.  

Many dif fer ent  t ypes of  IC’s 

have been created for  untold 

number s of  applicat ions.  

The ‘555’ t imer  t hat  we’r e 

using in t his exper iment  is a 

member  of  t he “Linear ” 

family of  IC’s.  The Stamp’s 

CPU is a “Digital” IC.   

8 pin dip: 

This r efer s to the package 

st yle of  t he IC.  The ‘555’ has 

8 Pins, and these pins are 

ar ranged in a Dual Inline 

Package.   

 

Figure 5.1: 555 Timer IC 

Note the notch on one end 

of  t he chip package. 

 

 

Astable mult ivibrator :: 

 A fancy name for  a cir cuit  

t hat  wit h “no out side 

int er vent ion” (by other  

cir cuit r y or  devices), will 

cont inually output  a st r eam 

of pulses.  Remember  when 

we created the pulse  st ream 

for  t he ser vo cont r ol in 

Exper iments 3 &  4?  Same 

t hing her e, except  t hat  t he 

‘555’ will alt er nate high and 

low, wit hout  us having t o 

wr it e a program.  It ’s a 

har dwar e ver sion of  t he 

sof tware  “Pulsout ” 

command. 

NE555
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5
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As you’r e connect ing t he potent iometer , you’ll not ice t hat  t her e ar e t hr ee 

t er minals or  connect ions available.  One of  t hese is t he “wiper ” and t he other  

two ar e t he ends of  t he r esist ive element .  We only need t o connect  one end 

and the wiper  contact  t o our  cir cuit , as shown in Figur e 5.2. 

 

 

 

 

 

  

When you inser t  t he ‘555’ t imer  IC int o t he br eadboar d ar ea of  t he Boar d of  

Educat ion, be sur e t o have t he device “span” t he “dividing t r ench”, so t hat  t he 

pins ar e not  shor ted t ogether . Once you’ve completed t he cir cuit  shown in 

Figur e 5.2, go ahead and power  up t he Boar d of  Educat ion.   

 

When you power  up the Boar d of  Educat ion you should f ind your  LED blinking. 

Tur n t he knob on t he pot ent iomet er . What  happened? You’r e pr obably 

wonder ing why it ’s alr eady wor king and you haven’t  even wr it t en a pr ogr am! 

That ’s t he beaut y of  using a 555 t imer  in your  cir cuit  – it  doesn’t  necessar ily 

need to communicate wit h t he BASIC Stamp to oper ate on it ’s own. 

  

 

Potent iometer : 
A “pot ” is just  a r esistor  t hat  

changes it s value as you 

manually rotate (or  in some 

cases slide) it s shaf t  or  dial.  

Recall that  resistors have 

two “leads” or  connect ions.  

A pot  has t hr ee connect ions.  

The center  lead is connected 

t o a wiper  t hat  “wipes” 

across a resist ive element .  

The closer  the wiper  gets to 

eit her  end of  t he element , 

the lower  the resistance 

bet ween t he wiper  and t he 

end it ’s appr oaching.  Pot s 

come in many dif fer ent   

values, such as 5K, 10k, 100k, 

1 meg ohms, and more.  They 

also come in many dif fer ent  

physical conf igur at ions t o 

accommodate dif fer ent   

product  designs.  But  they all 

operate essent ially the same 

way – mechanical movement  

of  t he wiper  element  

changes the resist ive value 

of  t he device. 

 

Figure 5.2: 555 Timer Schematic 

Schemat ic for  Exper iment  #5 on t he Boar d of  Educat ion.  

  

 

 

About the schematics:

It  is common pr act ice on 

schemat ic diagrams to draw 

the pins of  an IC wher ever  

they make the diagram 

easiest   to read.    

  

1 kW

15 kW

LED

470 W

100 k
pot

W

 

10 µF

7
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NE555
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Program It ! 

You see – Pin #4 (on the ‘555’) is a “ reset ” pin.  It  is an “input ” t o t he ‘555’ and as long as this pin sees a ‘high’ 

(1), t he ‘555’ will oper ate.  In or der  for  our  cir cuit  t o wor k wit hout  int er act ion f r om the BASIC Stamp, we 

connected pin #4 (on the ‘555’) dir ect ly t o Vdd (high).  This kept  pin #4 in a high state, which allowed the ‘555’ 

to blink the LED.  Now, we ar e going t o have t he BASIC Stamp t ake cont r ol of  t he ‘555’. 

 

Remove the power  source f r om the Board of  Educat ion.  Move the end of  the wire f r om Vdd (Pin 4 on the 555) 

to P1 (on the BASIC Stamp) to give the BASIC Stamp cont r ol.  Now we ar e going to wr it e a pr ogr am t hat  

cont r ols t he ‘555’ f r om P1.  Remember , when Pin 4 (on the ‘555’) sees high, it  will st ar t  wor king. 

 

 

Star t  t he BASIC Stamp Edit or .  If  you don't  r emember  how to do t his 

r efer  back t o an ear lier  exper iment . As ment ioned above, we now want 

t he BASIC Stamp to cont r ol t he 555 cir cuit , so be sur e t hat  you’ve 

connected the 555’s Pin 4 to BASIC Stamp P1. 

 

Pin #4 (on the ‘555’ is a “ reset ” pin. It  is an “input ” to the ‘555’ and as long as this pin sees a ‘high’, t he ‘555’ will 

operate.  In order  for  our  cir cuit  t o work without  interact ion f r om the BASIC Stamp, we connected pin #4 (on 

the ‘555’) dir ect ly t o Vdd (high). This kept  pin #4 in a high state, which allowed the ‘555’ t o blink the LED.  

 

Type in t he following pr ogr am: 

 
here: 

high 1 

pause 5000 

low 1 

pause 5000 

goto here 

 

Now while holding t he “ALT” key down, t ype “r ” (for  “r un”) and pr ess “enter ”.  

  

What ’s happening, and why? If  ever ything is wor king pr oper ly, you should see 

t he LED blink on, of f , on, of f , et c. (for  a per iod of  5 seconds) and then be 

completely of f  for  5 seconds. Then t he pr ogr am r ecycles and does it  again. 

 

Since P1 (on t he BASIC Stamp) is connected t o t he r eset  pin on t he ‘555’, ever y 

t ime P1 goes ‘high’ it  allows the ‘555’ t o blink the LED on and of f . And whenever  

P1 goes low (under  our  pr ogr am cont r ol), it  shuts of f  t he ‘555’ cir cuit . 

 

Ok you say, but  so what?   

 

 
 

Reset : 
As ment ioned, t his is a 

cont r ol pin on t he ‘555’ 

t imer  IC.  If  we connect  t his  

pin to P0 on the Stamp, &  P0 

is conf igur ed as an “input ’, 

t hen t he ‘555’ cir cuit r y may 

in fact  oper ate (alt hough 

per haps unr eliably).  In t his 

sit uat ion we have two inputs 

(P0 on the Stamp and ‘r eset ’ 

on t he ‘555’) connect ed 

t oget her .  A pin conf igur ed 

as an input  on the Stamp will 

t end t o “f loat ” high. This is a 

“f loat ing condit ion, however  

and is not  guar anteed to be 

a t r ue “high”.  When we 

make P1 an output , and 

cause it  t o go “high”, it  does 

so, and dr ives pin 4 (on t he 

‘555”) high, r at her  t hat  just  

“f loat ing” it  up.    
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Well, t hink about  it  t his way. Microcont roller s are only capable of  doing one thing at  any one t ime.  If  we want  

to blink an LED on and of f  as a “war ning indicator ”, t hen while t he BASIC Stamp is doing it s “high -  pause - low 

– pause -  r epeat ” r out ine (t o blink t he LED), t he BASIC Stamp is not  able t o do anything else.    

 

Now, as shown in t he following pr ogr am, you can tur n on the “LED blinker  cir cuit ” and cont inue on (in your  

pr ogr am) and do something else “mor e impor t ant ”.  Tr y it . 

‘ 
x var word   

low 1   

here: 

high 1   ‘‘ turn the blinker on 

for x = 1 to 500   

debug ? x  ‘‘ count to 500 on the screen 

next   ‘‘ while the LED blinks 

pause 3000   

low 1   ‘‘ turn the blinker off   

pause 2000   

goto here  ‘‘ go back and do it again 

  

What  we’ve done her e is “of f - loaded” the task of  actually blinking the LED (on, of f , on, of f , etc.) f rom the BASIC 

Stamp. The act ion of  “blinking“ is accomplished by t he ‘555’ t imer  cir cuit .  All t he BASIC Stamp needs to do is 

enable or  disable the “blinker  cir cuit r y”.  The BASIC Stamp can then go on and do other  more impor tant  tasks.  

In t his example, t he “mor e impor tant  t ask is t o count  up t o 500 and display t he number s on t he screen. In the 

r eal wor ld, however , you might  be looking for  other  “input  condit ions” t o be met  (on some other  pin on t he 

BASIC Stamp). 

 

In t his cir cuit , so far , we’ve been using a 10 microfarad capacit or .  Shut  

of f  t he power  and r eplace t he 10 micr of ar ad capacit or  wit h a 1 

microfarad cap. Be sure to observe the proper  polar it y on the capacitor s.   

Go ahead &  r e- apply power .   

 

By r educing the value of  t he capacit or  (C1) we’ve incr eased the blink r ate 

of  t he LED (in this case, 10 fold).  Even though it  may be dif f icult  t o see 

visually, t he LED is st ill blinking, but  at  a much higher  r ate. 

 

In Exper iment  #4 (wher e we cont r olled the r otat ion of  a ser vo), we used a 

command called pulsout.  Recall t hat  pulsout gener ated a single pulse 

out put  of  a lengt h det er mined by one of  t he commands’ par amet er s.   

 

For  example, t o cr eate a pulse length of  1 millisecond (on P1), t he 

command was: Pulsout 1, 500.  The value of  500 is t he number  of  t wo 

 

 

Microfarad: 
 A unit  of  measurement  for  the 

amount  of  “char ge” t hat  can be 

stored in a capacitor .  Similar  to the 

“ohm” value for  resistors, the 

micr ofar ad (for  capacit or s) is 

available in a wide range of  values.  

1 microfar ad is equal t o 1/1000000 

of  a farad.  We’ll explore capacitors 

in an upcoming exper iment , but  for  

now, under stand t hat  t he lower  t he 

value, the lower  the charge that  you 

can st or e on t he capacit or , which 

result s in faster  oscillat ion of  the 

555 cir cuit . 
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micr osecond incr ements. Ther efor e 500 t imes 2 micr oseconds  =  1000 t o microseconds or  one millisecond. 

 

We'r e now going t o use a new command called pulsin. 

 

Pulsin is t he input  count er par t  t o pulsout. Rat her  t han gener at ing an out put  pulse of  a pr edet er mined 

length, pulsin looks at  a par t icular  input  pin and measur es t he length of  an incoming pulse and r etur ns the 

lengt h of  t hat  pulse in a var iable. 

 

Tr y t he following pr ogr am: 

 
x var word 

 

high 1 

 

here: 

pulsin 0,1,x 

debug ? x 

goto here 

 

What ’s happening? Pin #3 of  t he ‘555’ t imer  cir cuit  is connected t o t he LED. The LED blinks at  t he r at e 

det er mined by t he value of  t he pot ent iomet er  (and t he capacit or ). We’ve also connect ed t he out put  of  t he 

‘555’ t o P0 on the BASIC Stamp.   

 
x var word 

 This simply sets up a var iable called “x”, t hat  is one wor d (or  16 bit s) in size.  This means that  x can go 

as high as 65,536 (decimal). 

 
high 1 

 This causes P1 to go high, which in turn (since it s connected to the reset  pin #4 on the ‘555’), allows it  

t o oscillate. 

 
here: 

 A label t o jump back to . . . 

 
pulsin 0,1,x 

 This single command tells t he BASIC Stamp to:  

 

Look at  an incoming pulse on P1.   

 

Wait  for  t hat  pulse t o go f r om low to high. 
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As soon as it  does, star t  a “stopwatch”, and cont inue to monitor  t he pin. 

 

As soon as t he pulse goes back to low, t hen stop the “stopwatch” and r etur n a t he value in a var iable called 

“x”.  This value is in two micr osecond incr ements. 

 
debug ? x 

 This displays t he value of  “x” on t he PC. 

 
goto here 

 Do it  again. 

 

Now, t r y adjust ing t he value of  t he pot . What ’s happening t o t he value of  “x”? Can you explain what ’s 

happening? 

 

Whenever  you change t he value of  t he pot , t he blink r at e of  t he LED is changed.  Pulsin can only measure up 

to a maximum of  131 milliseconds, t hat ’s why we incr eased the blink r ate of  t he LED (by lower ing the value of  

t he capacit or ).  With t he 10 micr ofar ad capacit or , t he blink r ate was just  t oo slow for  pulsin t o be able t o 

measur e it . 

 

You can now actually measur e t he value of  t he blink r ate of  t he LED.  Take t he value of  “x” displayed on your  

scr een, mult iply it  by t wo (r emember  t hat  pulsin measur es in 2 micr osecond inter vals) and you’ll get  t he 

length (in microseconds) of  each “blink”. 

 

The pulsin command is a signif icant ly mor e advanced “input  det ect or ” command t han a simple st at ement  

like “in” (or  input ), but  t hey bot h have t heir  appr opr iat e uses – it  just  depends on the applicat ion. 

 

Be sur e and check out  Appendix B and for  a complete list ing of  PBASIC commands see the BASIC Stamp 

Manual Ver sion 1.9. The Applicat ion Notes also show dif fer ent  ways to use the pulsin command.   
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Quest ions 

 

 

 

 

 

 

1. What  is a potent iometer , and what  is one t ypically used for ? 

 

 

2. Why might  we want  t o use a ‘555’ t imer  t o blink an LED instead of  using t he BASIC Stamp? 

 

 

3. What  does t he pulsin command do? 

 

 

4. What  does the Reset  pin on t he ‘555’ do, and how do you connect  it  t o t he BASIC Stamp? 

 

 

5. Add appr opr iat e r emar ks t o t he following pr ogr am: 

 

 

low 1   ___________________________________  

her e:   ___________________________________  

high 1   ___________________________________  

for  x =  1 t o 500  ___________________________________  

debug ? x  ___________________________________  

next    ___________________________________   

pause 3000  ___________________________________  

low 0   ___________________________________  

pause 2000  ___________________________________   

goto her e  ___________________________________   
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Challenge! 

 

 

 

 

 

 

 

1. Wr ite a program (complete with r emarks) that  will allow the LED to blink whenever  a swit ch is connected 

to P8.  (You’ll need to build t his cir cuit  in har dwar e – if  you need a hint , r efer  t o Exper iment  #2 on 

connect ing a swit ch to an input  pin). 

 

 

2. Dr aw t he schemat ic diagr am of  your  cir cuit r y f r om Challenge #1. 

 

 

3. Replace the swit ch par t  of  t he cir cuit  in Challenge #1, wit h t he photosensor  cir cuit  f r om Exper iment  #4.  

Connect  t he photosensor  t o P10 and wr it e a pr ogr am that  will enable t he ‘555’ blinker  cir cuit  for  a 

per iod of  3 seconds, whenever  t he sensor  “sees a shadow”. 

 

 

4. Wr it e a pr ogr am that  will display (using debug) t he measur ed value of  pulsin and whenever  t he value 

falls below 10000, t he r eset  pin is br ought  low, shut t ing of f  t he blinking cir cuit . 
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What  have I 

lear ned? 

 

On t he lines below, inser t  t he appr opr iate wor ds f r om the list  on t he lef t . 

 

 

The ‘555’ t imer  is an _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _  cir cuit  t hat  can be used for many different 

applicat ions.  In t his Exper iment , we used it  t o cr eate a st r eam of  

_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ t hat  caused an LED to blink.  We then connected t he 

_ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ of the ‘555’ to the BASIC Stamp and were able to measure the 

length of  each pulse in _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ . 

 

A potent iometer  is a mechanical ver sion of  a _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  resistor.  To increase 

or  decr ease t he _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  of the pot , you physically rotate the shaft , not  

unlike changing the _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ on your  home st er eo. 

 

The “blink r at e” of  t he ‘555’ t imer  cir cuit  is det er mined by t he _ _ _ _ _ _  _ _ _ _ _ _  of  a 

resistor  (measured in ohms) and a capacitor  (measured in _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ ).  A 

micr ofar ad is equal t o 1 /  1000000 of  a far ad.   

 

The Pulsin command is the “input  equivalent” to the _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  command.  

Pulsin can measur e pulses up t o _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _  in length.  In our program, using 

t he _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  command, we could actually measure the length of each pulse 

that  was blinking the _ _ _ _ _ _ _ _ _ _ .  _ _ _ _ _ _ _ _ _ _ .    

  

Ut ilizing har dwar e to accomplish simple things is somet imes the best  solut ion to 

accomplish a given task.  If  you have an applicat ion that  needs to do two things 

_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ ,  you will need to weigh the benefits /  disadvantages of adding 

addit ional _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  cir cuit r y t o your  design.  

 

  

 

  

 

 

 

micr ofar ads 

 

out put  

 

volume level 

 

simult aneously 

 

values  

 

.131 seconds 

 

har dwar e 

  

debug  

 

var iable  

 

int egr at ed  

 

pulses  

 

Pulsout   

 

microseconds 

 

r esistance  

 

LED 



Exper iment  #5: Measur ing an Input  

Page 82  • “What ’s a Micr ocont r oller ?” Student  Guide Ver sion 1.9 

Why did I 

learn it? 

 

How can I 

apply this? 

This Exper iment  demonst r ates t he int er facing of  ot her  t ypes of  

int egr ated cir cuit s t o a micr ocont r oller .  Micr ocont r oller s ar e only 

capable of  doing one t hing at  any one t ime.  In many cases, t his 

r est r ict ion isn’t  a pr oblem because t he micr ocont r oller  oper at es at  

such a high r ate of  speed.  If  however , you absolutely need t o be doing 

mor e t han one t hing at  a t ime, t he challenge can be easily solved by 

using addit ional cir cuit r y as we did wit h t he " 555" t imer  int egr ated 

cir cuit .  

 

The "555" t imer  has been used in innumer able applicat ions and pr oduct s t hr oughout  t he year s.  In t his 

exper iment , we used t he t imer  in what  we call “ast able mult ivibr at or ” mode. This was a r elat ively simple 

example of  how t o of f - load some of  t he pr ocessing that  or dinar ily would have t o be accomplished by t he 

microcont roller .   Many products that  use a microcont roller  as their  cent ral processing unit  (CPU), r ely heavily 

on addit ional cir cuit r y t o accomplish cer tain t asks.  

 

This is not  t o say t hat  a micr ocont r oller  cannot  do t he job, but  rather  it  is somet imes quicker  and more cost -

ef fect ive to use addit ional cir cuit r y,  to accomplish a given task.  As you design your  own cir cuit s, you’ll need to 

make decisions between addit ional code or  addit ional har dwar e t o come up wit h t he most  appr opr iat e 

solut ion. 

 

In some upcoming exper iments, we will be connect ing many other  t ypes of  IC’s t o t he BASIC Stamp which 

signif icant ly enhance it s oper at ion and capabilit ies t o inter act  wit h t he "Real Wor ld".  

 

And of  cour se, knowing how to inter face dif fer ent  t ypes of  int egr ated cir cuit s and component s t ogether  is 

one of  t he foundat ional disciplines r equir ed of  an elect r onics engineer .   

  

 

As you cont inue t o exper iment  wit h micr ocont r oller s, you’ll discover  

many dif fer ent  ways t o int er face or  connect  t hings.  Some of  t hese 

methods may be f r om some “applicat ion note” t hat  was developed by a 

semiconductor  company, st ill others might  be your  own creat ion.  In any 

event , knowing the basic methods of  connect ing IC’s together  to form a 

r eliable pr oduct  is a ver y valuable skill.   

 

Many of  you have pager s or  cell phones.  These, as we’ve ment ioned befor e have micr ocont r oller s as t heir  

basic “br ain”.  But  in or der  for  t hese devices t o r ealize t heir  t r ue pot ent ial, t hey need “support  circuit ry” (not 

unlike our  555 t imer ).  And the abilit y t o design a suit able har dwar e solut ion will always be in demand. 

 


