GETTING STARTED: A PICTORIAL VIEW OF A CIRCUIT THAT FLASHES AN LED

THE ILLUSTRATION BELOW IS A PICTORIAL VIEW OF A CRCUIT THAT USES A 555 INTEGRATED
CIRCUIT TO SEND PULSES OF CURRENT TO A RED LIGHT-EMITTING DIODE. PICTORWL VEWS ARE
VERY CLEAR, BUT THEY ARE NOT PRACTICAL FOR COMPLICATED CIRCUITS. CIRCUIT DIAGRAMS IN
WHICH ELECTRONIC PARTS ARE REPRESENTED BY THE SYMBOLS ON THE FACING PAGE ARE
MUCH MORE COMMONLY USED.
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A CIRCUIT DIAGRAM OF A CIRCUIT THAT FLASHES AN LED l

THE CIRCUIT DIAGRAM BELOW IS EQUIVALENT TO THE PICTORIAL VIEW ABOVE. THE SAME CIRCUIT
1S _SHOWN IN BOTH DIAGRAMS. THE MOST IMPORTANT DIFERENCE BETWEEN THE TWO DRAWINGS
IS THAT IN THE CRCUIT DIAGRAM THE PINS OF THE 555 I¢ ARE NOT SHOWN IN THE SAME
ARRANGEMENT THEY HAVE ON THE ACTUAL IC. THIS SHORTCUT PROVIDES A SIMPLER WAY OF
REPRESENTING THE CIRCUIT. NOTE THAT THE 6-VOLT BATTERY IS REPLACED BY SYMBOLS.
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COMPARE THE TWO CRCUITS BY CHECKING TO SEE IF THE SAME CONNECTIONS ARE MADE TO
EACH 555 PIN. START AT PIN 1. (PIN 5 IS NOT USED.) THIS IS AN EXCELLENT WAY TO FIND
MISTAKES WHEN YOU BUILD CIRCUITS ON YOUR LEARNING LAB'S BREADBOARD. THE RESISTORS
ARE MARKED WITH A CODE OF COLORED BANDS (YEL = YELLOW, VIO = VIOLET, BRN = BROWN,

” ORG = ORANGE AND BLK = BLACK). LATER WE WILL COVER HOW TO INTERPRET THIS CODE.
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GETTING STARTED: BUILD A SIMPLE LED FLASHER

NOW YOu ARE READY TO BUILD THE LED FLASHER CIRCUIT ON PAGE I14. BUILDING THIS CIRCUIT
WILL HELP PREPARE YOu TO BUILD ALL THE CIRCUITS DESCRIBED iIN YOUR LEARNING LAB MANUALS.
TiP: CIRCUIT BUILDING GOES MUCH FASTER IF YOU FIRST GATHER TOGETHER ALL THE PARTS
YOU WILL NEED. ALSO, BE SURE TO REMOVE UNUSED PARTS FROM THE BREADBOARD.

PARTS YOU WILL NEED

%
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CIRCUIT DIAGRAM HOW IT WORKS
Y +eV  +bV +6V THIS CIRCUIT IS A BASKC ASTABLE OR
N FREE-RUNNING PULSE GENERATOR. THE
@ I rf-l 2 PULSE RATE IS DETERMINED PRIMARILY
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THE CREDIT LED WHICH C1 CHARGES (R1 AND R2). THE
SPECIFES A RED Q1 ces K WIDTH OF THE PULSES IS CONTROLLED
LEb FOR LED L 10K b 3 [N BY R2. R3 LIMITS CURRENT THROUGH
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EN LED IF ot Leo HOW ALL THE CONNECTIONS TO +
M“‘you PREFER. LO0F 7 ol VOLTS ARE SHOWN SEPARATELY. THIS
I Jf A5 STYLE 1S USED IN MOST OF YOUR
1 1 Lo LEARNING LAB CIRCUIT DIAGRAMS.
1. BULD THE CIRCLIT
1. [0 PUSH THE POWER SWITCH TO OFF. 7. [0 INSERT RL ACROSS GI9 AND V4 (+6V).
2. O INSERT THE 555 IC ACROSS SLOT 3 (PIN 8. OO INSERT R2 ACROSS G20 AND H20.
1 AT FI5). 9. O INSERT R3 ACROSS DIS AND V4 (+6V).
3. [0 CONNECT It4 TO FI7 (WHT WIRE). 10. O INSERT LED 1 ACROSS DI3 (ANODE) AND
4. [ CONNECT GI4 TO HI7 (WHT WIRE). HI3 (CATHODE).
S. [J CONNECT F20 TO V4 (+6V) (WHT WRE). 1L [1 INSERT CI ACROSS Gl (+) AND Fii (-).
. I CONNECT FI13 TO GROUND (RED WIRE).

2. TEST THE CIRCUIT

CHECK THE CIRCUIT FOR ERRORS. WHEN YOU ARE SURE ALL THE WIRES AND COMPONENTS ARE
INSTALLED CORRECTLY, PUSH THE POWER SWITCH UP (ON). THE LED SHOULD BEGIN FLASHING
SEVERAL TIMES PER SECOND. PROBLEM? GO TO PAGES 1 AND 18 FOR HELP.

GOING FURTHER

THIS SMPLE CIRCUIT IS EASY TO MODIFY. TO SLOW THE FLASH RATE TO ABOUT ONCE EVERY
TWO SECONDS, INSERT A 100 UF CAPACITOR ACROSS Cl AT GI12 (+) AND F12 (-). TO TRIGGER A
SHRILL TONE FROM THE BUZZER EACH TIME THE LED SWITCHES ON, USE BLUE WIRES TO CONNECT
SPRING 67 TO HIil AND SPRING bb TO V4 (V). THE 555 TMER IS AMAZINGLY VERSATILE. MORE
APPLICATIONS FOR THE 555 ARE GIVEN LATER IN THIS MANUAL. BE SURE TO COMPARE YOUR
CIRCUIT WITH THE PICTORIAL VIEW ON PAGE 16. YOU WILL FIND SOME TIPS THAT WILL HELP
YOU BUILD THIS AND OTHER CIRCUITS. 15



GETTING STARTED: CHECKING OUT THE CIRCUIT

IF YOU ADDED THE 100 UF CAPACITOR, YOUR l;ED FLASHER CIRCUIT SHOULD NOW BE FLASHING
SEVERAL TIMES EACH SECOND. OR MAYBE IT S NOT WORKING. EITHER WAY, COMPARE YOUR
CIRCUIT WITH THE ONE BELOW TO SEE WHAT YOU DID RIGHT—OR WHAT YOuU DID WRONG.

FINDING AND CORRECTING ERRORS IN ELECTRONIC CIRCUITS IS CALLED “TROUBLESHOOT:!NG.'
TROUBLESHOOTING IS COVERED ON PAGE 18. YOU WILL GET A GOOD IDEA OF WHAT'S
INVOLVED IN TROUBLESHOOTING YOUR LEARNING LAB PROJECTS BY COMPARING YOUR CIRCUIT
WITH THE ILLUSTRATION BELOW.
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THESE LETTERS
ARE PRINTED ON
THE LEFT AND

<«— RIGHT EDGES

OF THE BREAD-
BOARD. THEY
ARE MOVED
CLOSER TO THE
Ic IN THIS
DRAWING SO
YOU CAN MORE
EASILY CHECK
THE CONNECTION
POINTS. THE
ARROW AT LEFT
POINTS TO N24.

SINCE THESE TwO WHITE
WIRES ARE INSTALLED
CLOSE TOGETHER, BE
SURE THEY GO TO THE
CORRECT CONNECTION
POINTS. THER INSULATED

PORTIONS CAN TOULCH.

FOR BEST
RESULTS, KEEP
THE AREA
AROUND YOUR
CIRCUITS FREE
OF UNUSED
PARTS.

TO PROTECT YOUR LEARNING LAB, AND FOR BEST RESULTS, ALWAYS SWITCH THE POWER SWITCH
TO OFF BEFORE BUILDING OR MODIFYING A CIRCUIT. AFTER YOU BUILD A CIRCUIT, CAREFULLY

1, CHECK FOR ERRORS BEFORE SWITCHING THE POWER BACK ON.




GETTING STARTED: REVIEW WHAT YOU HAVE LEARNED

YOU CAN BULD THE CRCUITS IN THIS MANUAL IN ORDER OR RANDOMLY. SO YOU CAN QUICKLY
LEARN HOW THE PROJECTS ARE PRESENTED, BEGIN WITH THE 555 LED FLASHER ON PAGE 15.
THE EXPLANATIONS BELOW SHOW HOW THIS AND MOST OTHER PROJECT PAGES IN YOUR TWO
LEARNING LAB MANUALS ARE ORGANIZED. WHILE DETALED ASSEMBLY INSTRUCTIONS ARE PROVIDED
WITH EACH PROJECT, EVENTUALLY YOU WILL BE ABLE TO BUILD THE CRCUITS STRAIGHT FROM
THE CIRCUIT DWGRAMS. TiP: BE SURE TO COLLECT ALL THE PARTS BEFORE STARTING A CIRCUIT.

“PARTS YOU
WILL NEED
LISTS ALL
PARTS EXCEPT
WRES AND
THOSE ON
THE CONSOLE.

BRIGHT

EACH PROJECT PAGE HAS A TITLE BAR THAT DESCRIBES THE
PROJECT. A BREF INTRODUCTION BELOW THE TITLE BAR

EXPLAINS WHAT YOU WILL DO AND LEARN.

IDEAS...
WHEN SPACE
PERMITS.

"BULD THE
CRCUIT GMES
STEP-BY-STEP
INSTRICTIONS.
EVENTUALLY
YOU WILL BE
ABLE TO
BULD THE
CRCUITS BY
FOLLOWING
THE CIRCUIT
DIAGRAM. THE
FIRST STEP
IS ALWAYS
THE SAME.

CONNECTION
WIRES ARE
ABBREVIATED:

WHT = WHITE
RED = RED
BLU = BLLE
YEL = YELLOW
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[GETTING STARTED: BILD A SIMPLE LED FLASHER ] CRCuT .
NOW YOU ARE READY TO BULD THE LED FLASHER CRCUIT ON PAGE It BULDMG THIS CRCINT DIAGRAM ~ TS
WILL HELP PEEPARE YOU TO BULD ALL THE CIRCUXTS DESCRBED I YOUR LEARNING LAB MANUALS. A SCHEMATIC
T: CMCUT BULDING GOES MRXCH FASTER JF YOU FRST GATHER TOGETHER ALL THE PARTS
N, YOU WLL NEED. ALSO, BE SURE TO REMOVE UNUSED PARTS FOM THE BEADBOARD. DIAGRAM OF
[PARTS YOU WALL NEED — i THE CRCUIT
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5 LEAMMMG LAB CROUT DAGRANS: PERMITS.
1T ed THE cvei 1
L 0 RUSH THE POVMER SWITCH TO OFF. 7. O INSERT 11 ACROSS GIY AND V¥ L)
2. O INSERT THE 555 I* ACROSS SLOT 3 PIN 8. O INSERT %2 ACROSS G20 AND HR0.
1 AT F15). 9. 1 INSERT &5 ACROSS DIS AND V¥ (+6V). p
3. O CONNECT Ith TO FI7 (WHT WRE) 0. O INSERT LED 1 ACROSS DIS (NNODE) AND TEST THE
4. [ CONNECT G1Y TO HI? (WHT WRE). HIS (CATHODE), 4
S. 0 CONNECT F20 TO V4 (V) (WHT WRE). 1L [] INSERT CI ACROSS Gl (s} AND FlI (=) CRCUIT
& O CONNECT FI3 TO GROUND GED WIRE). «<+—— REMINDS YOU
|2. TEST THE CReINT ] TO REVEW
CHECK THE CRCUIT FOR ERRORS. WHEN YOU ARE SURE ALL THE WRES AND COMPONENTS ARE YOUR WRING
INSTALLED CORRECTLY, PUSH THE POWER SWITCH UP (ON). THE LED SHOULD BEGIN FLASHING
SEVERAL TWNES PER SECOND. PROBLEM? GO TO PAGES % AND 18 FOR HELP. FOR ERRORS
|GONG ARTIER ] REFORE
THS SIMPLE CRONT IS EASY TO MODKFY. TO SLOW THE FLASH RATE TO ABOUT ONCE EVERY PUSH'NG THE
TWO SECONDS, INSERT A 100 UF CAPACITOR ACROSS C1 AT G2 (+) AND FI2 (-). TO TRIGGER A
SHRLL TONE FROM THE BRZER EACH TME THE LED SWATCHES ON, USE BLUE WRES TO CONNELT POWER
SPRING 67 TO HIl AND SPRING & TO V4 (V). THE 555 TMER IS AMAZGLY VERSATLE. MORE
APPLXATIONS FOR THE 555 ARE GIVEN LATER N THIS MARUAL. BE SURE TO COMPARE YOUR SWITCH ON.
CRCIAT WITH THE PICTORIAL VEW ON PAGE K. YOU WILL FWD SOME TWS THAT WAL HELP
You BULD THS AND OTHER CRCUNTS N
T ' WHEN THERE
.IS SPACE,
THIS GENERAL PAGE LAYOUT IS USED TO PRESENT MOST GOING |
PROJECTS IN BOTH THE MANUALS PROVIDED WITH YOUR RRTHR
LEARNING LAB. THE MAJOR EXCEPTION IS THE 555 IC DESCRIBES
BLACK BOX TEST CRCUIT DESCRIBED ON PAGE 19. THIS WAYS TO
CIRCUIT 1S SHOWN ONCE IN DETAIL. LATER T 1S SHOWN AS MODIFY THE
A SIMPLE BOX TO AvOID REPETITION AND SAVE SPACE. CRCUIT.
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