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5557556 PIN OUTLINES
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THE SS56 CONTAINS o[ BE
T™WO 555 TIMERS.
10 HE
NESS6 N
FUNCTION |55S | 856 (1) | 556 (2)
GEROUND 1 " 7
TRIGGER Z b 8
OuUT PUT 3 5 9
RESET Y 4 10
conTROL V 5 3 11
THRESHOLD b 2 12
DISCHARGE 7 1 13
Vee 3 14 14

555 SPECIFICATIONS'

SuPPLY VOLTAGE (V) 45 10 1S Vv
SuPPLY CURRERNT (Ucc=4Sv) [ 2 ™6 wmA
SUPPLY CURRENT (Vec=+1SV) | 10 70 1S mA
OUTPUT CURRENT (MAXIMUM) | 200 wA
POWER DISSIPATION (00 mwW
OPERATING TEMPERATURE o 10 70°C

| 1 VALUES ShowN APPLY TO NESSS.
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PLEASE READ THIS FRST...

THIS . BooK 1S FOR THE ENTERTAINMENT AND
EDIFICATION OF TS READERS. WHILE REASONABLE
CARE  HAS BEEN EXERCISED wiTH RESPECT TO
ITS - ACCURACY, THE AUTHOR AND RADIO SHACK
ASSUME  ND RESPONSIBILITY FOR ERRORS, OMISSIONS
OR SUITABILITY OF VTS CONTENTS FOR ANY .
APPLICATION. NOR 0o WE ASSUME ANY LIABILITY
FOR ANY DAMAGES RESULTING FROM USE OF
INFORMATION IN TAIS BOOK. IT 1S YOuR
RESPONSIBILITY TO DETERMINE |IF VUSE, SALE
OR MANUVUFACTURE OF ANY DEVICE THAT
INCORPORATES INFORMATION IN  THIS Bo0oK
INFRINGES ANY PATEMNTS, COPYRIGHTS oOR
OTHER R\G HTS. , ,

DUE T THE MANY CUSTOMER INQUIRIES
RECEIVED B8Y RADIO SHACK AND THE AUTHOR,
IT 13 IMPOSSIBLE T ANSWER REQUESTS FOR
ADDITIONAL INFORMATION (CusTom ciRcum
DESIGNS, TECHNICAL ADVICE, TROUBLESHOOTING
ADVICE , ETC.). BUT THOUGH WE CANNOT
ACKRNOWLEDGE  INDIVIDVAL INQUDRIES, WE
WILL  BE HAPPY TO RECEIVE ANY COMMENTS,
IMPRESSIONS, SUGGESTIONS AND INFORMATION
ABOUT SuSPECTED ERRORS N THIS ROOK.

THANKES IN ADVANCE To THOSE OoF You
WHO WRITE!  BuT PLEASE REMEMBER WE -
WiLL BE UMABLE TD RESPOND PERSONALLY, -
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\NTRODUCTION

THE 5SS TIMER 1S ONE OF THE MOST POPULARf”

AND VERSATILE INTEGRATED CIRCUITS = EBVER

 PRODWCED. T INCLUDES 23 TRANSISTORS, 2 DIDOES
AND 1o RESISTORS ON A SILICON CHIP INSTALLED

IN AN 8-PIN M DUAL=-IN-LINE PACKAGE (DIP).

THE 556 1S A 14-PIN DIP TRAT COMBINES TwWO

568% ON A SINGLE CHIP.  ALSO AVAILABLE

 ARE  ULTRA-LOW PDWER VERSIONS OF THE S§S.
THE SS5 HAS TWO PRINCIPLE OPERATING Mopgs;m"

;NONDSTASLE MODE — IN THIS Mooe THE, 555

FUNCTIONS AS A “ONE-SMOT.* APPLICATIONS
INCLUDE  TIMERS, MISSING PULSE DETECTION; =

‘BDU»CEF&EE. swrrcrtes, TOUCH  SWITCHES, ETC.

ASTABLE MODE — THE 555 CAN OPERATE AS

AN OSCILLATOR. VUSES  INCLUDE  LED AND LAMP
FLASHERS, PULSE GENERATION, LOGIC CLOCKS,
TONE  GENERATION, SECURITY ALARMS, ETC.

CIRCUIT ASSEMBLY TIPS

BUKD TEST UVERSIONS OF CIRCUITS ON PASTIC

SOLDERLESS BREADBOARD BEFORE MAKING THEM

. PERMANENT. IN MONOSTABLE CIRCUITS WHERE

FALSE TRIGGERING = MIGHT CAusg PROBLEMS,
TIE AN & TO GROUND VIA A 0.1 w4F CAPACITOR.

IF POWER LERDS ARE LONG OR IF A cCiRcoiT =

SEEMS T MALFUNCTION, PLACE A O1 «F
CAPACITOR ACROSS PINS 8 AND 1, A 1 mF
CAPAC)TOR MAY ALSO Bé,NECESSAR‘/, BE SuRE
TO EXPERIMENT  WITH VALVES OF TIMING
RES\STORS AND  CAPACITORS, THE BAasic
CIRCVUITS ON PP -7 EXPLAIN THE ROLE THESE
COMPONENTS PLAY, REMEMBER THAT THE.
55«  REPLACES TWO 55S's. LOW-POWER.
.ve&sm»s ‘OF  TAE SS8S MAY REQUIRE SOME
REVISIONS TO STANDARD 555 cuzcwrs, e
FOR  MORE TIPS, SEE TE RADIO SHACK Book
NGETTING STARTED N ELECTRONICS

4



5 55 SPEC‘F‘CAT‘ONS

. ‘SUPPLY voLTAGE  (Ved) x
CURRENT (Vec= +51) "
o CCURRENT (V.= ,"ISV)M

_OUTPUT. CURRENT '

.. _.POWER _DissiPATION .

. opERN‘HMG TEMPERATURE

. THRESHOLD.

. suPPLY.

L SuPPLY

‘-LS

Loo

2 OUT PUT. CURRENT = O,

TDlSV

'3 O b wmA
.10 T 15 wmAL o
200 mA (MAXIMUM)

mw .

o 10 0" ¢

1 VALUES SHowN APRY TO NESSS @ PIN Mini- DIP).

 INTERNAL BLOCK DIAGRAM

5 conTROL

... COMPARATOR [

[ ANE

FLIP- FLOP

|

VOLTAGE

2 TRIGGER

4 RESET

QuT PUT

STAGE .

3 ouTPuUT

1 GROUND




 OFF A TRANSISTOR THAT OTHERWISE SHORTS L

‘::BASlC MONOSTABLE cuacm*r

Vcc C*‘S TO +15V) MAKE  ReESET.
— .,,.:Auo TRIGGER
b b aNeuT . MoMEN -
oy 18 b TARILY . LOW.
RS | Ve __$ TO RESET
S . IRESET MMING CYUE,
| 855 | T omerwise .
[ _Tldecharge | . REEP. RESET
: Pw.se j —1 | W“kali‘ R
I S : '*‘t”ﬂ e ot

N Arer
> 2 W QUT _5._.___). p— ‘ ;

. l l g T e MOMDSTP\BLE
o £y .. ¢ W 'D_,,W, i POLSE o
D It . S QZ ,1,,, A QUT ST
0 r/ l 1 4F Oi,uF

Mt ; : t=RIxCL

- CHARGE L. (t Is moePe,ngr
on €t .. “F-' . 8F v“) R

N+

A NE,GATNE, TR\éGER PULSE AT PIN 2. TUR.NS

i egowo _THE oquur THEN  GOES. HIGH. AS_.

L1 CHARGES THROUGH R1. WHEN THE CHARGEW

ON. CL 1S %3 Vec, THE 555 DISCHARGES CL . ™.

. GROQUND. THE. ou'rPuT THEN GOES _LOW. ... . .. ..
- 100 ;

1D

et 1]
oo

0. 100 1. T a0 1 10
,u.ssc. ,usac. MSEC MSEL MSEC sec, )s»ﬁ;c.
: - TIME DELAY. (t) ’
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 BASIC ASTABLE CIRCDIT

. a . out PUT PULS ES

RS [l wmE U.u:u

' S l 2l 1. CHARGE on - C1
' o t1
|V t2

Il

693 (RL+ az)CI

e
‘ N

93 (R2) €1

1 Frequeney= 1M
= ' R1+2R2)CL

LAERE . PINS 2 AND  ARE CONNECTED SO THE ;
_CIRCOIT WKL TRIGGER  ITSELF = EACH TIMING .
L CYCLE,  THREREBY FUNCTIONING = AS AN OSCHLATOR,
_ CL CHARGES THROUGH . R1 AND RZ BuT DISCHARGES

~ THROUGM R2, THE CHARGE ON C1 RANGES
_FROM. /3 Vee TO %3 Vee. THE OSCILLATION

. FREQUE NCY IS INDEPENDENT OF Vec.

.. 100

L0 h

R

l l .

O 100 L 10 100
' Hz Hz' ~KHz KHz KHz
FREQUENCY



~ BOUNCEFREE S\NITCH
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3 B55 AN
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o} b ] Toun  RetemsE

BN BT e MAY ALso
ar . WORK WHEN

: : ~ \,. ONLY P 2 . =

\ 'S TOUCHED, =
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~TIMER PLUS RELAY
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RL | RELAY
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 CLOSING  S1  MOMENTARILY BEGINS A
L TIMING  CYCLE, THE RELAY (S ACTUATED
_DURIN 6 THE ENTIRE CYCLE, R1 AND (1
__CONTRoOL TIME _ DELAY. CZ PREVENTS

_FALSE  TRIGGERING, DZ ARBSORBS VOLTAGE
- GENERATED 8Y RELAY COIL WHEN RELAY
1S SWITCHED = OFF,  USE CAUTION WHEN.
 CORNECTING LINE -POWERED DEVICES TO

. RELAY CONNECTIONS. :

" TYPICAL DELAYS (SEcONDYS)

Rl |l c1= 104F C1=100 uF

ook | 2 16
L 220% 3 33
40k | . 6 10
o 1ImMmp 15 ; 118




CASCADED TIMER |

: | DA

EV 556 {12 5‘2&

| é R2
212K

.05 pF L4

1M |oosuF

: A 100 mF

ca 317 [ es

osufF TR | == QS).uF

A

. TRIGGER N

TR \GEER

10

BOTH . TIMERS . ARE. CONNECTED
AN THEIR. . .ONE-SHOT  MODE.
GROUNDING.. THE TRIGGER .
INPUT . STARTS TIMER 1. WHlCH
- THEN STARTS TIMER 2.

ouT 1

ouT 2

s

T T Tew
|8 1 ftve



o

| % R3
. 1ook.

" o1 .
1Ny ? >

T Nl

X

D2 Al
1Ng1Y4.
| RreLAY
(s Toayv,

250.70
soo )

N ;

d 14
aT s PP [T
 1oouF .OS/&F.T‘ T aSpuF | 2LuMF

.

—
ot
-

. TIMER . 1 1S CONNECTED AS ASTABLE _
. _OSCILLATOR  WHICH OSCILLATES . AT A FREQUENCY |
. DETERMINED. BY R1 AND (1. TIMER 2 IS A

. .ONE ~SHOT THAT DRIWVES A RELAY. VIA D1.
"TIMER 1 TRIGGERS TIMER 2 ONCE PER CYCLE
FOR 3 €D 5 SECONDS. -

NG| —

 TMeR 2 [

o (RELAYY) | RELAY PuLced in L RELAY PULLED 1N

11




M\SSl NG PULSE DET ECTOR S o

+STO +15V

4

RL %
4K

a

Ql

N

22906

E
, ¢ L

R2 | 555 —

R2 & C1 SET
TIME.  DELAY.

*eLi.o1-guf

1

T .oL #E R

Y

INCOMING

THE TIMING CYCLE.

Allows

SIGNAL
N

ouT

CHARGE
N
el

12

THE TIMING

SET TIME DELAY ™.

. .SLIGATLY EXCEED

TIME BETWEEN. THE .
INCOMING  PULSES.. .

PULSES  CONTINUALLY RESET

A  MIsSSING POLSE
, CYCLE TO BE. ... .
COMPLETED, CHANGING THE OUTPUT STATE.

[T




Lo

| EVENT FAILLRE ALARM

4 '?K

e | pEzo
‘ ‘ : BUZZER

4 c2
1. T .o1uF

] ctgry
J__ CONTROL. DELAY o

0Lt 224F TO HTF

. \WHEN POWER . IS . APPLIED, CL BEGINS T
_CHRARGE THRQUGH RZ. . UNLESS S1 15,

_ _CLOSED THE 555  TIMING CXKLE

SR - CDMPLETED . THE  BUzZZER wu.L; SOUND.
;.W_;CS:L CAN BE ANY E‘m’ERm\L Swn'cH

51

B OPEMED:;
. CLOSE®D:

13



| is:REQUENC\/ DIVIDER
+STO+1SV

,  . TME CIRCUN ALSO.
\ . SQUARES . SLOWLY

\

— ) A Jovy .}l U “

™l

| .00tur-fS 1 - o

L 10.F L C2 | . FoR TYPICAL mPUT
[ LoHIWF] AND  OUTPUT  WAVE-
— 3 FORMS _SHOWN , =

R QUTPUT FREQUENCY =
= \ A /2. INPUT FREQUENCY.

1IN WIS CIRQUIT  THE 5SS IS CONNEGTED
AS A MONOSTABLE = MULTIVIBRATOR. ONCE
A MMING CYCLE S | INITIATED BY AN INPUT
CPULSE, SUBSEQUENT INPUT  PULSES HAVE NO
EPFECT UNTW  CYCLE \S  COMPLETED, .
BELDW ARE . TYPICAL . INPUT  AND. OUTPUT  WAVE-.
:FORMS (c1-=01,uF R1 VARIED 1N m.ue)

e T T

14

BRI

T R\sm& INPUT. POLSES;M
g8 4 ) ,

_SHOWN



J

~ VOLTAGE-CONTROLLED OSCILLATOR

: +8 70 +15V
R1
an 220 8
- SPKR R2 .
; 100K
b .| 555
100K R
— 5] R
INPUT N
(conTROL) S ,
VOLTAGE 1 [~ . O1MF
h > + A
CUSE TD PROVIDE  VARIABLE  (MPUT

VOLTAGE
WHEN TESTING CIRCUIT, : ,
THE 555 OSCILLATES AT A  FREQUENCY
DETERMINED RBY R2 AND C1. A VOLTAGE
 APPLIED TO THE INPUT  CHANGES THE
_OSCILLATION  FREQUENCY OF THE 555.  AS
THE  INPUT  VOLTAGE INCREASES, THE
OSCILLATION _FREQUENCY DECREASES. FOR
_MORE VOLUME, OMIT R1 AND CONNECT SPKR TD
GROUND  THROUGH H.74F CAPACITOR.

INPUT | 1 o
VOLTAGE | -/ |
| SPEARER | o 1
S TONE ,
 FREQUENCY | | .

15




PULSE GENE RATOR B e

| 45To+1sV

" A

R

, 1K[~£'p
T,

*

Tc1
;(.OO,«Z"I.}AE) 4

c1 (ME)

P e
e
-—

 USE AS DIGITAL LOGIC
GENERATOK

USE FREQUENCY
TABLE 1D SELECT

R1 AND Q1. OK 1O

CONNECT _PIN 3 TD,QAW'

FREQUENCY M E.TER

oN. FACING PAE. T

cLock PULSE

SIGNAL GENERATOR, ETC.
FREQUENCY TABLE (FREQuE,NCtES N Hz);_v_ﬁ“;”i

 Rl=10K

R1= .1OOK Ri= LM

L OQZ’L
.0033
L0047

., 0068

. 2. 0L ‘
.. 015
. O
«033
047

L, 068

’ ;151

.22

| 42,470
20,4490
.21,822

J.L:, 200

11, 622

7,10

,‘195‘%

3 5320
2,351
1,737

1,139

o 8oH
540

N 1ﬁcmwfw
2Lz20 |

1,414

5,240
1
1,87 | 197
140
876
_ LOL,
428 |
w8s |
o230 |
1zaw.”ﬂw
KN
S

,,5zowgf  f
£l

=Y

42
28
o
J. Q BT R



~ *5T ISV

 mequecy wEER

e
YK

oK ToAD]
C AMPLIFLER | .|

CTHIS
. FREQUERNCY
_RANEGE

. PRGE .
CAND C3

555

22272
Q1K<

|caugraTE S
METER

AL

ULTRA-SIMPLE

7?iil!ﬁf1‘%

SIGNALS.

. FROM. 2.5 .10 5 voLTs.
. CONNECT  PULSE  GENERATOR
DIRECTLY. . TO

c‘/
,JRB=10K o
P32 1uF,

e fY No‘\'E ,‘No&—"t_mwaAf;, .
e | RESPONSE. . AT
1KHz, e

CIRCUIT MEASURES  AUDIO

INPUT . SIGNAL  SHOULD -
FOR _TESTIMNG,.
oN FACING

PN 2 (omT €1). R3
DE.TERM\NE L EREQUENCY v_,,R,A&lG;E,'_ o

CRss 22k
Q3= L LuF

| AN DU S A

e 4 2 Tz 4 s
 FREQUEMCY  (KHz) ;




AUDIO OSCILLATOR / METRONOME

+9v

\ PIEZO

, ELEMENT
8 q (UNUSED) ( WiTHOUT
RED BLUE INTERNAL
DPRAVER
555 == CIRCUIT)
o BLACK ; ,
2 ,
R3 l ,
R3 1S OPTIONAL 80
VOLUME ConTROL SPKR
e . RESISTOR,. USE
et : {ofL To 1000 fL. _[.t
j.o1-1LuF 1 T 1
"l.",.qF

N\t

L

TS CIRCUIT WILL FUNCTION  WITH  EITHER
OR BoTH  ouTPUT  DEVICES. THE SPEAKER
GIVES MORE VOLUME, Bur USEs MORE
CURRENT, USE R3I 10 REDUCE VoLUME,
HERE ARE TYPICAL FREQUENCIES FOR
VAR IOUS SETTINGS OF R1:

OSCILATOR (C=.01uF)  METRONOME (Cl= 1uF)

R 1 | FREQUENCY (Hz) = R1 |FREQUENCY (H2)
1M 11 1M 1.2
40K 40 oK 1.8
220 & 85 470 K 2.9
100 % 117 20K 6.1
4 K 410 100K 9.4
2K 838 ,
1K 1570 . NOTE: YOUR VALUES MAY VARY.
40K 2146 | . ;
22X Hqeobk } PIEZO GIVES INTENSE SOUND,
1K 283 o ,

18



 TOY ORGAN -
‘f,qji\’f  TABLE GIVES
A FREQUENCIES
8k WHEN  R1 =100K,

2

2| 555 | eq

SPKR

o '
1~

; : ‘ cz B
o Jﬂ"'—_‘f_—_‘ INSERT 1K POTENTIOMETER
N BETWEEN C8 AND SPKR
, €3 | DO CONTROL VOLUME.

N .__.O—J- b . .
T lf C (uF) | FREQUENCY (Ha)

b I/ ya 52
, o ; 1\; . 1S 16
jss . C§ .1 111
 p— O ;( . ',008" 170
, o . . 047 - 230
156 . CG .. 033 248
012 .. 490
, ; .015 718
157 T C1 .ol 113
——3 "_—"’6——‘ .00kL8 1,670
I , L0047 | 2,240
_ PR o L0033 - 3,187
Y oK TO ADD . Y .o0022 | . 4.6
CADDITIONAL L0018 , 6,33
"CAPACITORS. . = .ooL 9,237

19




GATED OSCILLATOR

£5T0 +15V
B SR

Ql-PowER
MOSFET.

S Wem 2078

1] 555

| SPKR

\1
/1

VL

1 , ,,‘C'L

TS CIRCUNT  WILL ALLOW YOU TD SWITCH

(RMOID SHACK

i ok SIMWLAR) .

‘17,MF"_ o

THE TOMNE GENERATED RY THE 555 RBY

MEANS OF AN EXTERNAL LOGIC SIGNAL..
THE TRIANGULAR SYMBOL. 1S . ANY _EXTERNAL
LOGIC. GATE, OK. TD SWITCHA THE TONE
ON RND . OFF | BY  CONNECTING. . GATE  OF

Q1L TO +V OR GROUND THROUGH 1M RESISTOR.

R1 AND (1l CoNTROL _TONE  FREQUENCY.
Q1 CAN BE CONNELTED AS A squcHAELE
GATE ELSEWHERE IN_ C\RCUIT,

N | TONE = CAUTION: Q1 CAM BE

b T DESTROYED _B8BY. STATIC

Low |  OoFF . ELECTRIUTY! Do ner
R . . TOUCH  EXPOSED LEADSL

AIGH ON . . FoLlow.  HANDUNG. .

o . ‘ , ,PRECAU‘T!ONS ON PAckAét




 CHIRP GENERATOR

R32
10K
Qi1
2N3904
— ) . s ‘ c
b - 8
. RY
i N 3 L 10K
T | R e -
N R el +§@;_
1 17 Ju
™ ; PIEZO BUZZER|
QL MmF

. THAS . CIRCUNT  APPLIES  BRIEF  PULSES  oF
CURRENT TO A PIEZO BUZZER (RADIO SHACK
273005 OR. SIMILAR). THIS CAUSES THE
CBUZZER ™ EMIT ATTENTION-GETTING

. _CRIRPS. THE  CIRCUIT MAKES A Goobd
CWARNANG . DEVICE.

R1 CONTROLS RATE OF CHIRPS., USE 100K
~ FIXED RESISTOR FOR ABout 2-3 CHIRPS
PER  SeCOND. (3 ConTROLS  DURATION OF
. _CHIRPS., . FOR LONG DURATION PUSES (WHICH
_BECOME  TDNE  BURSTS) INCREASE C3 71D
- 022 . F OR. MORE. REDUCE VDLUME BY
CANSERTING . 100 — 10,000 (L RESISTOR
_RETWEEN  Pinv 9 AND PIEZO BuzZER.

- TRY . USING (4S5 PHOTORES\STOR FOR  R1.

Z1



| "f;ST £PPED-TQNE GENERATOR

) +5}b15v
\

r{widu

1l 556 |

sa
_ SPKR

Ta

. As R P;Em’cio)‘ |
o axlr

Rz |
(WPleL)

s

oL uF

' itL\

113

il

e ]

T A uF

fn

_oF

AR CREMENTS .

e

THIS . CHRCUNT. . PRODUCES . SOUNDS ..
RESEMELING. . PLUCKED _VioLIM . .
STRINGS. To. DRLUM..AS RL AND
~R3._ARE ADTUSTED. . FREQUENCY =
. STEPPED. _oQuUTPUT DECREASES
N PROGRESSIVELY _SMALLER .
AS. R3 1S REDUCED . .
AN VALUE, .. GRAPR. SHOWN HERE
A TVP\CAL FOR . VALLVES .

oK. TO. CHAMG:E
c1 cz Anp. Rl.,;._

sauwm

i : }

Py ,
: 5Kh;; 1KHy 15 KHL

, ‘Zxﬁir
FREQUEMOI ou‘r o



 3-STATE TONE GENERATOR

+9v
l .
o \ L¢3
Rl , 4 4 T 1 MFE J RY
22K o £ 5K
R 556 [13
. R2 , RS
100K i 5K
, 1
02
1 3
2 8 R
, 100K
- b 12
o1 tF 1 c2
33uF 7] Re T .14F
) 7 270 '“
8
SPKR
= CEXPERIMENT  WITH  VALUES

OF R1, C1, R4 AND (2.

S1 (CeNTER OFF)!

1 - vone eorst JUUUL __UUUL__RAAR
- 2= sveapy rone JUUHENGSUUULLURTANGIAR
C ’3,—‘; Two-vone LI UUL UL

13



TONE BURST GENERATOR

8 ‘4 "IK

e S [

"};27. S e D R mo,‘l:" ™
| o Irs % RY é

N  liok 2 10k

a =
1,,.1: ~ . b

1r

-:“—--

a1
SO S ZNZ'Z.ZZ
R _ETe.
100 AAA___

WHEN SL 1S CLOSED, THE SPEAKER  EMMS

SPKR,,....M.“

A. TONE = WHOSE FREQUENCY ;.,\,;s DETERMINED.

BY RL ANG  Cl. WHEN  S1 IS OPENED, THE
. ToNE  ComTINUES | FOR. SEVERAL SE.CONDS
 TME  TIME REQUIRED. FOR  CZ. TO. DISCHARéE

THROLGH R4, mcat-.msr; cz 1O IMCREASE ;

BUE’&T DURATIO; M .

CLOSE ""si, |

 TONE. ON.

Ctewe oFf L

-



SO ?ND EFFECTS GENERATOR

"’anl I
{SPRR |

] fS;ﬂSS | . r4. ] 555

[RRCO RN ”:i @ |

R3]

T el AT e 1
L I (L V1 6 N

e

—7 N a
TR N
e 2 TR A H N M,w.,;”w,‘

/

——
-

_ THE  FRST 555  osciATES AT A
 FREQUENCY:. DETERMINED _RY. R1. AND <1,

ITS. GuTPUT. . CMARGES  C2 . THROVGH. R3. .

__THE SECOND 555 OSCILLATES AT A
. FRE‘-QUEL\CY DETERMlMEQ WBY .. R.'? L3 ANQ

. .THE . VOLTAGE. AT PIN 5 (i.e. e '
. CHARGE Om C2). EXPERIMENT W H THE
__SETTINGS. OF R1 _AND R7. AND THE . VALUES,

Lf e TONE.

o ©OF R3._AND (2 To. CBTAIN. | WAKELE EFFF.CTS.

charGe  }
) ;QN;,.C&,;, b

_FREQUENCY



+qv
A

L+

—— . .
[~ c1 ,
e “'f'],/uF 1

—
-

THIS CIRQUIT Wil DRWE BoTH WISIBLE .
LIGHT  AND  INFRARED - EMITTING DIODES..
USE = RED, GREEN OR VYELLOW LED TO.

MAWE A VISIBLE LIGHT FLASHER. USE
NEAR-I\NFRARED EMITTER TD MAKE
POWERFUL  TRANSMITTER.  CONNECT -
SOLAR CEWL. , PAOTDDIODE OR PHOTOTRANSISTR

T AMPLIFIER TO RECEWE SI6NAL.

R1 | RATE (Hz2) CONNECT PIEZO BUZZER
, ACROSS LED FOR .

loo K 2 LIGRT / SOUND DRRKROOM
47 K LG TIMER, ‘

22 ¥ 1.1

10 K z.1 REDUCE c1 FOR
4.7 K 3.6 FASTER  PULSE RATES,
22K .1 ESPECIALLY WHEN
1.0K 8.3 IMFRARED EMITTER IS

USED, SEE “GETTING .
STARTED IN ELECTR-OM\CS o
(RADIO SHACK., pp.lal=6A).
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i\ \SOME VERSIONS. “ o
_MAY OPERATE
 WHEN 558 IS
_ POWERED BY GV,

;;555  ;_

T TS CIRCUIT IS A LINEAR LAMP DlMMEVR.._..t,l
LN OPERATION, THE_ 5888 swnanS Q1

. ON AND OFF AT A RATE DETERMINED .

_ BY RL+R2 _AND Cl. . WHEN QL IS o&r — /~

L L1.1S ALSO on. THE  SWITCHING RATE
A5 SO FASY L1 . APPEARS . TD Glow =
comluuausu. . INCREASING THE swncm&é
 RATE  INCREASES _ THE . APPARE.NT o
.BR\EGI:\TNF.sS oF Li -

QL T BE PROPERLY RATED. FeR exAMFL
A& PR l=VOLT  FLASHLIGHT LAMP CONSUMI
o5 AMPERE OR. 3 WATTS. THEREFORE. use

‘AN IRFS511  OR. . SIMILAR _ POWER FET. 7

'y 6 —1s
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O OATTACH Y 1. 22-0 HEATS!MK ™ DISSJPA“\'LEMW

. EXCESS MEAT. .. . .
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ALARM  SOUNDS  WHEN
THE . INSERT IS MOVED
FROM BETWEEN LED .
(INFRARED EMITTER) AND
QL. MopiToR DOORS, ETC.
'24



ANALOG L GHT\NAVE TRANSM ;; ER

Rl CAN BE N\"/
SENSOR. HAVING

4. .| WHEN R1 IS A
: ‘CADMIUM _ SULFIDE. ,

| o] (cdS) PHOTORESISTOR,
_IR3 THE | FREQUENCY OF
220 é TRE SIGNAL RISES
WITH LIGHT LEVEL,

PO

LED | /:i

[ CUR I S
- ' o ~ :

;.?.z/.F%t o 1 LENS  \NFRARED
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Asnng
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TS, QIRCUVT  PULSES AN INFRARED- EMITTING
 DIDDE AT A FREQUENCY DETERMINED BY R1.
AND  C1l. THE RECE\WER: ON THE FACING PAGE

RECEWES AND AMPLIFIES THE INFRARED slew,..f'
T THEN COMVERTS THE SIGNAL's FREQUE NCY.

CANTD A CURRENT CWHICH \S DISPLAYED ON A .

O0-1 mA METER, USE LENSES TO INCREASE. .
RANGE . FOR. FULL DETAILS, SEE “TMHE FORREST
MIMS  CIRCUIT scnarsoog" (MGRAW - RILL, 1963)
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ANALOG LIGHTWAVE RECEIVER

TRIS  CIRCUIT RECEWES PFM  SIGNALS FROM
TRE TRANSMITTER ON  EACING PAGE.,
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7L MIMATURE 6.3 V: 120V POWER TRANSFORMER o
(RABLO SKACK. 273-1334 ok SIMILAR), o

‘Tms cmc.urr APPL\ES A PULSAT!MG ,u,l%r.ljt?,mi..w .
TO A TRANSFORMER CWINDING.  THE wP‘U‘F '
 VOLTAGE (s THEN BODSTED EY THE e
CTRANSFORMER'S  SECOND \MNDING usa To

POWER  NEON umps PLASMA DlSELA‘fS ETC... .
o CAUTAON: DO NOT Toucn outeeT  LEADS | (KS BLEEDS
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RESISTOR COLOR CODE

%

BLACK o © x1

BROWN 1 1 ¥ 10

RED Z 2 ¥100

ORANGE 3 3 ¥ 1 000
YELLOW 4 4 X 10,000
GREEN 5 5 ¥ 100,000
BLUE e & ¥ 1,000,000
VIOLET 77 X 10,000,000
GRAY & 8 X 100,000,000
WHITE 9 9 —

FOURTH BAND INDICATES TOLERANCE (ACCURACY):
GOLD=25%  SILVERTE10% NonE=*20%

OHM'S LAW: v=1r R=w/1

T=V/R P=VI=IR

ARRREVIATIONS
A = AMPERE R = RESISTANCE
F = FARAD V (0R E) = vOLT
I = CURRENT W= WATT
P = PoweRr L= OHM
M (MEG-) = X 1 000 000
K (KiLo=) = « {000
m (MILL-) = | oot
M (MIcRO-) = | 000 oot
n (NANO-) = |, 000 o000 001
p (Plco-) = . 000 000 000 001
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