DIODE CIRCUITS

THE  VARIOUS  KINDS . OF . DIODES

HERE _ARE

HAVE  MANY _APPLICATIONS

SOME TVPIC AL CIRCUITS. A

SMALL SIGNAL DIODES  AND . RE CTIFIERS
O VOLTAGE  REGULATOR COVOLTAGE  DROPPER S
-
+V +V DIODES  MUST _HAVE
R1—SEE ZENER._DIODE ADEQUATE. POWER
R1..< REGULATOR (P 102) RATING  (P=Vx2I)
< D1\
— Vour= Nx 0.V V= 0.6
D1\ LoAb | DlopE(S) AND. R1 D2
L (R £ MUST. _RAVE V-1.2
D2 SIL ADE QUATE  POWER !
I . RATING. Dn ¥
On YZ _(See P.103) . b= N=(N* 06 V)
T : /1MQ14
e = |4
= LOAD. S EXAMPLE: . Nt
ONE  OR MORE_ SILICON DIODES (RO < LV
CAN REGULATE A __ VOLTAGE i =
0. VOLT. _STEPS =
0.9 VOLT.  _POWER . SUPPLY
iTo.
AQ / <1 (opTIONAL)
LINE ) |
, s PRI Q > SEC
j:) 120v_<Al|ee ey KB t
j bOHz 25 ]l_
POWER ‘,) ! ] T 01 7T 0y (8 _yoLTS)
CORD T1 L 3300uF, -

THIS \s A _BASIC

AC LINE _OPERATED

O VOLT. POWEE.  SUPPLY.

FOR. . LOW. R\PPLE ( SUPERIMPOSED AL

AT Vm,f\ USE  LARGE

VALUE FOR

Ci. Lok TO.  ADD __ONE

OR._._MORE cAPAcn’ons (Cn)

IN._.PARALLE!

WITH. C1.  FOR MORE

CAPACITANCE.)  CAPACITORS

MUST . HAUE A DC. WORKING VOLTAGE

Cwupe) OF AT LEAST

12 _VvoLTS.,

RECTIFIER... .RRIDGE BI1

MusT

HAVE PEAK INVERSE

VOLTAGE  CPiv). OF AT LEAST .12 VOLIS

T AND. Bl . MUST BAVE

LINE  CONNECTIONS. !  The . POWER

CORD

ACEQUATE  POWER . AND.  CURRENT.  RATINGS.. (USE _OHMS.  LAW...)
CAUTION S  NOoU _MUST.. INSULATE _OR _ENCLOSE ALL.  EXPOSED AC
MIW\A/W\ A~

MUST  BE _UNPLUGGED

WHEN __YOU. ASSEMBLE  OR

SERVICE TRE circuiT!
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AVOLTAGE  DOUEBLERS

D1 C1ltk —« 01
T c1 & 1
o + . OUTPUT « 0—'))7——‘ ¢z ‘[:‘\ 0UTPUT
; 7L‘ Dz ez (evw) ANPUT Dz (2 Vi)
INPUT T - (Vi) T T
CVm)A » | - - -
- L CONVENTIONAL CASCADE
THESE  CIRCUITS  APPROXIMATELY . DOVEBLE . AN _INCOMING AC
VOLTAGE . THE  OUTPUT IS DC.  USE CAPACI\TORS AND
_.DIOPES = RATED FOR _TWICE = THE _INPUT VYOLTAGE.  OUTPUT
RIPPLE  (~~~n) QAN BE  REDUCED . BY USING _ LARGE
VALUES FoR CI _AND . Q2.
e _THE BRIDGE ODOUBLER . IS . .
neuT s T MORE EFEICIENT  THAN THE
(Viw) LR QoNVENTIONAL  AND  CASCADE
T, OUTPUT = DOUBLERS. . SINCE  H4-DIODE .
_]_+
R ¢z (AVW)  BRIDGE  RECTIFIERS  ARE
JBRIDOGE T - ~AVAIWLAGLE , IT'S _EASY TO  MAKE.

|OVoLTAGE  TRIPLER

L a=
| ‘ +* oL
o OUTPUT o L[) OUTPUT
. QGVw) e e o3 (4Vin)
b3 3 R U)o B\ T 4=
LA _ N+ ']t‘ o4
™N - ez & o
TRIPLES _AND CONVERTS _T0 DC
AN INCOMIN G AC . VOLTAGE., QUADRUPLES  AND. . CONVERTS TO. ... ..
.4€2,. 01, D2 AND D3 RATED AT PC AN _INCOMING . AC VOLTAGE.
22V ALL  COMPONENT S  RATED. AT >2 Viu.
[ CASCADE . MULTIPLIER o—)-
ADD  MORE STAGES _FOR INPUT
MORE  MULTIPLICATION. ALL )
COMPONENTS  RATED AT >2Viu. y >
- +
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ZENER DIODE  CIRCUNTS

O VOLTAGE REGULATOR

THLS  CIRCUYT  SUPPLIES.. A . STEADY

Vin VOLTAGE. (Veut) TO A __LOAD _FROM
Peo= Nz % T AN ONREGULATED  SUPPLY. (LIKE
T2 = Pz/ N2 A BATTERY ). . M. CAN__VARY. BUT
R1..S R1=(Vin-Vz)./ I MusT . BE AT _LEAST 1 VOLT
v ARBOVE  DEZIRED  Veur....Ti. .CAN
Vour VARY  FROM. O MA._TO. . PLANNED
P RANEL
MAXIMUM  VALUE . .. L. DOES .NOT
D1 S _LOAD CRANGE IF. T, FALS TO _OMA,
L 2 (R.) v SINCE..T= T, 4+ T2 . T RISES
i _|_ AS . To FALLS. IN. OTRER WORDS,
o - , THE REGULATOR _ALWANS. . USES
To = MAXIMUM _LOAD  CURRENT THE . SAME _CUORREMNT, . EVEN .
Tz = MAXIMUM ZENER CURRENT WWEN.  THE . LDAD. 1S . REMOVED.
T = CURRENT. THROUGH. R1 CAUTIon: D1 AND R1 MUST HAVE
Vo = ZENER DIODE  VOLTAGE PROPER. . POWER RATING. . USE
Pz = ZENER DIODE.  POWER o ORM's  LAW. (P 14). i TN Co
—N—
EXAMPLE & A _RADIO._DRAWS. FROM EXAMPLE  CIRCUIT. -
201050 MA.__FROM A 9 VvoLT AAA - w1
BATTERY. _TO . POWER 1T  FROoM R1 ]
A 12 VOLT BATTERY, . USE A 12v.. 3 GO .t D1 qv
4 vouT, 1/2 WATT ZENER DIODE. . (Vin). = ‘hw qv. (Vour)
R1 _SHoOULD. _BE CLOSE TO 6O £ . T | 2w
|AMD RATED  FOR_ AT LEAST 015 W. | | -
COWAVE FORM  CLIPPER D) DUAL _ WAVEEORM. . CLIPPER
R1+ e L LAPPED R1+ EQUAL
O JAVAVAN 3 W.AVE o AA CLIP. .~
e L)
AWA el A NA DL A A7)
VAV - VAR AR VARV 1 =g
Vin B l . Vout \VAYY D2 Vout
O l S
TRAS CIRCUNT 1S HANDY . EOR
REDVLCING.. AN IN.COMING TS AS A SYMMETRICAL _FORM
SVENAL  VOLTAGE TO... A OF TRE.  ADITACENT. .C\RcuIT, I
LOWER ... MORE _MANAGEABLE CL1Ps.. BOTH . BALVES. OF AN
LEVEL. (T CAN...ALSO . CONVERT INCOMIMNG WAVE.  EQUALLY
A SINE _OR _TRIANGLE  WAVE (IF V2 D1 =D2)..  USE _TO
0. AN... APPROXIMATION. .. OF PROTECT.  SPEAKERS..AND PHONES
A SQUARE  WAVE. ¥ R1: SEE FROM . EXCESSIWE  SIGMNAL. . LEVELS
IAROVE (LET I= 2 MA _MINIMUM). OR TO MAKE _SQUARE WAVES.
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TRANSISTOR CI\RCUITS

HUNTEGRATED. . CIRCUITS. RECEAVE  MORE ATTENTION ,

RUT. . . BOTH

RBIPOLAR _AND.__FIELD=-EFEECT . TRANSISTORS. HAVE

MANY.. APPLICATIONS
AAAA A,

RIPOLAR _TRANSISTOR. . CIRCUITS

m B MOISTURE . METER D MO\STURE. . ACTUATED. . RELAY
EgcC Im Y3 o M. teTO+q v
IN2222 AN . V.V x>
22407, RL g R1 1 D1 oo
Ay 100K § {)(‘\\ 0-1.mA 100K, 1Na1y

< ? , METER - SPsT.
SEMNSOR PRoses’k e SENSOR PRORES ¢ RELAY
< d Qi - g Q1
" <X EN2222., \v 2N2222
CLEAN. NAIL OR WIRE L 2N3904 L. ZN2904, ETC
THAS CIRCUIT. . WILL  MEASURE THE THIS _CIRCUNT.. CLOSES A RELAY
MOISTURE. _LEVEL _OF _Soll N (L=9 V., 500 OHM <COIL)  WHEN

JOUR . GARDEN.. ADIUST.  R2 FOR MOISTURE  LEVEL _EXCEEDS A
METER. _READING. .. 0F. 1 mA. WHEN LEVEL. . SET BY. . .R2 RELAY
Solk.. . MOLSTURE.. 1S AT . . DESIRED CONTALTS THEN SWITCH. . ON
LEVEL METER  WILL. THEN. INDICATE A LIGHT OR. . OTHER DEVICE.
LOMIER MOIST.URE. LEVELS CAN.  DETECT . RAIN.
L METRONOME D LGHT  FLASHER
.},qT v +tb TO + 9 vy
\
RL . J R3
10K 3 2S LK
-\
Q1 Q2 R.1 ai / \ Q2
N 72N2227 =LE.2N.2907 100K..1L2N2222 XM\ 2N2397
L 3/ ¢l
BLI’I,/\ NS /c 80 22 MF
R2 N SPKR R2 2 +1y
sok [t | 5.6K NN 11
I '//k N
C1 22 4F N
A _METRONOME _ MARKS. TIME RY THIS.  CIRCUIT . PRODUCES.  RBRIGHT
PRODUCING A REGULAR . SEQUENCE. FLASHES.. EVERY. . SECOND... OR
OF "clicks! OR. “Pocks! AD.IUST SO... R1._CONTROLS FLASH _RATE
THE CLACK. . RATE . RY. _ADIJUSTIMNG USE..NO, 122  OR..222.  MINIATJRE
R2_0R. . _CHANGING  C1's VALUE, LAMP  FOR (1. ‘

104




LLosE S1  ANMD THE

R1 72zK s1 +9 v SPEAKER  EAITS. A TOME
A e b CTRAT . RISES N FREQUENCY
. , (AS. Cl CHARGE<). OPEN
a4 . RY , oS4 AND. THE TOME FALLS
CL ' QL 470 AN Freavency (AS g1t
22 4F RS N2 JLL DISCRAARGES ). . LIKE TRIS:
4K ] " e
JU MW V-
.S R2 , .
2 29k , .
,CLO;E OPEM
i .. .51
cz ,
L0477 i F HINT: CHANGE RI TO

CRANGE  UP-DOWN TIME.,
[ HIGH VOLTAGE  POWER  JUPPLY

+1Yz2 o+ 9V TRIC  CIRCUIT PRODUCES 220 VOLT

I\ , CPulsES  OF . DC WHEN  POWERED
; oL Q2 , PY A G-volT BATTERY. 1T witl
gL 202220 £ 2ZMN2907 PRO puce up T 170 vours. ERORL

A ELASKLIGHT cewt  (BUT . You
c L MAY.  KHAVE _ TO EXPERIMENT WITH
GRFEL , ci's VALVE . THE
[/ &N puack CIRCUIT  WILL  POWER
i,uﬂ = l /% >° CAVTION * DO _OME. OR . MORE _NEON
LY e NOT Touck! LAMPS  THROUGH . A
LE 120V TO Gz Vv A 1M SERIES  RESISTOR.
CTRANSFORMER T1 (MAY  Hum 1m0 )
(1 BuRGLAR ALARM , , N
, ALARM  SOUNMDZ AND  STAYS ON (umTiL
te TOo +12 V. POWER 1S DISCONNECTED) WHEN MAGHET
o . SWITCHA IS . CPEMED . OR. WINDOW . EOIL
R1 1S BROKER, R1: SET  TD.MAXIMUM ..
100K QL . , VALUE ., OiScosMECT . ONE LEAD . TO .
e 2M2222 - SWATCHES /FolL . THEN REDUCE VALVE .
, E [ > OF R1 TO JuST PAST POINT WHERE.
ATO MAGRET SPST ; ALARM  SOUNDS,  CIRCUIT  USES ONLY

SMATCHEDZ Ok
WINDOW

N\

ERELA\I ALARM . O.72 MILLIAMPERES AT & VOLTES. .
RELAY : USE LV, 500 unIT  WHEN.
SUPPLY. IS (=9A V. LSE 12V,12008 .
UNIT . WHEN  SuppPLy IS 12 V..
NOTE ¢ ASSEKMEBLE, INSTALL _AMD
CCOMCEAL  TRIS.  SYSTEM _ WITH  CARE,




JUNCTION FET CIRCUITS

Pfﬂ [ ELECTROMETER O TOUCH. < wiTCH
$60 | +9qy g1 R?2 Ql=2N2819 4L TO+9qv
2N2819 2,3 K 100K, "onN
1 o
o-1 mA A }; AAA_ ;Un: QFLAY
( ,/\) METER . ‘7; 2 _R1 \ > o
w 5 L N =Y B —
”SHORT IR”E - IM. Q1 S
ANTENNAY N / o OPT\QNAL I ek A vy N
G{ " !
- \,ﬂu:/ al “OFE" . | 1Mq1q%§ -
_ — eN3&19 ke !.-.._‘
§
1 1Y2.v

QUTDOOR S 5

TRIS.  CIRCUIT.  DETECTS STATIC .

ECECTRICITY. . EROM

A CHARGED

AWAY. . FROM . POWER LINES,
BRIEFLY  TOVUCH. "oON" CONTACTS TO

A _FOOT. . AWAY/!

oBIECT CPLASTIC. COMB, ETC.)  OVER

ADILST R1

LACTUATE ,RELA?/.,, LTOUCH  COMTACT

T ONLY. . T0  DEACTUATE _RELAY.

SO METER _INDICATES 1 MA,

_JCHARGED OBIECT NEAR "ANTENMNA'
WILL DECREASE.  METER READING.

. NDOORS,,,,

MAY  RE._NECESSARY. TO INCLUDE

OPTIONAL " 0EF" CIRCUIT.

A TIMER L AUDIO.. M\XER
+av o ¥ c1
3 A CINCA) L{ 1 puF +av
21 Q1 o RT <« NMAA Q1
RESET S1 Pl2a2819 10k R2 2N 28219
V. e(,ﬂ:’ 1 L look . 2
TIME /) T e ‘;_G_GB:V e3
C1 ysT o A/ Lz A MF
47 1o LyS Re. N IN (R) A WL ME S bl
470._mF 1M Ko)\ O R3 2 AAA A
10K ¢ R4 | RS
DELAY. TIME.: 1 | 1 1ok 'esk [
LUP.TO. 1.5 MINUTES. — PIEZOBUZZER = - ! 1

—— —

ADDITIONAL INPUTS ="

SeT. .51 . T0 "REcer” (Ruz2ER

Wikl SoumD).  THEN SET S1 TO

THIS  CIRCuIT __ALLows  Two. Cor

“TIME. _RU2Z2ER _WIL BE SILENT

WILL  THEN _SOUMND.

SUNTIL  DELAY 15, COMPLETE. . BUZZER.

INCREASE (1

MORE) MICROPHONES . OR _ OTHER

DEVICES . T0.. BE . CONNECTED. TO.

THE  _SAME AMPLIFIER ... .R1 _AND

OR _.R1i.__FOR LONGER. _DELAVS.,
. |REDUCE  R2’s  RESISTANCE DURING.

R3 _.CONTROL . _ATIENUATION. OF

RESET  MODE  (SPEEDS. UP RESET).

CEACKH  ANPUT, L THEREEORE  R1

AND _R3Z. ARE . BALANCE  CONTROLS.
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POWER  MOSFET (¢ DMOS,VMOS, ETC) cmcuwsm

O LINEAR  L\GHT MMMEQ;NW

O AUDIO.  AMPLIF )ER

[ &

tbv QL= N-CRANNEL| . *av.
li‘ | POWER MOSEET T

¥
Pt
™~

.'LMﬁ !

|
1 % Ry

<
¢1 é 41k 2

(9
JO

R2 QL. ..

w

1 MmE ) /% ,
oy \o) a1
A \\/ |

1N |

DO..NOT

R3 EXCEED

3AM

S e

Mo

..POMER

g (B
iM]‘ ]
j m

.J

o RATING

l_ OF. . Ql..

JCHANGE .  SETTING OE
L JCRANGE.
ATRIS L CIRCUIT.

M,ElLQQGM

|1. cEF AFTER

Rz TO

. SPKR._.

INTENSITY.
SHOWS. . HOW. ..
MOSEET CAN..
VARIARBLE. . RESISTOR.

POWER . .
AS. A

TIME

OF LAMP. ..

RE . VSED ...
_R2 coNTROLS

_DURATION

+tqv , PIEZORUZZER .

DELAY

DELAY 2. ON

USE  TO AMPLIFY SIGNALS  AND
TONES. FROM . OTHER CIRCULTS.
GAIN. (VOLUME).

CciRewITS

AFTER DELAY

A

o S (6R PORTABLE
1/

St o) DO NOT EXCEED.

o N\ POWER RATING

_RADIO, LIGHT,ETC.),

R1=1-10M Q1 OF Q1. USE

Yk

™

o >
la \. R1 |
1_100MF1

SERIES. RESISTOR ..
AT 'X" T0 REDUCE ... .
_CURRENT THROUGH . ..
Q1 _AND THE LOAD. ... .~

des
N -3 N

R2 R2.

_‘0 ST é 0K

Uk

C1 < R1. .
N

N s

DELAY. TIME ! MlNU‘rES ™ HODRS‘

1-100uF |

. |ACT\WVATE  BUZZ2ER..
ADISCHARGES .
__|THROUGH R1 CopPTioNAL), Q1 .
ATURNS

ICLosE  AND THEN. OPEN S1..TO

R2_REDUCES BUZZER'S vowa—.

ArTER..CI.
INTERNALLY. _OR.

Q2 INVERYTS THE STATVS OF

Q1. THEREFORE THE  BUZZER .

OFF _AND SILENCES .THE
BUzzER.

SOUNDS . AFTER THE TIME .
DELAY. . IS  COMPLETE.

_LONG DELAYS POSSIBLE. ..

C1's VALUE TO INCREASE DELAY.
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UNIJUNCTION TRANSISTOR CIRCUITS

IO TIME__BASE

0 ToNE GEME@,ATO”R

gL E. B2

+9 TO +12v

24891

| :

R3

| Rz

3

R1 100

R1i 100

10K

P
z

1K

B2

Yors

RZ

Q1 \=5

100K 81

100K j

gz L

QL

B1..

1.t Q1:.2N4891

OR..SIMILAR

.

LED .

L1 ,H,_L,,,l,,’..;éi,},.?.r\\_‘-48,9,1 ) B 8.&2
1/&AFT OR_SIMILAR. . mr\ | SPKR

L AEACH _TIME  THE . UJIT (Q1) TURNS
JON,

L

THE __CHARGE . ON.__ C1 IS

T

STRAS  CIRCLLT 1S IDENTICAL. N

"DumpED"

R2 . _CONTROLS
_CAN._ RE

THROUGH . THE LED. . . . .
ATRE _LED FLASHES _IN _RESPONSE,
- \BETWEEN FLASHES, THE LED
_1GLOWS  DIMLY.. .
JFLASH  RATE _ AND

.10 _SPEED

PRINCIPLE  TO TRE ADIACENT
CCIRCUIT.  C1 \S MUCH SMALLER
UP THE  CHARGE-

PISCHARGE . CYCLE., .

THE .. RESULT.

JAS AN AUDIO . FREQUENCY

SET . FOR.

ONE._ . FLASH PER
SECcOND (TIME RASE ROLE).

SPEAKER. TS  CIRCULIT

0 ORGAN

 +9TO+ 12V

TONE  WHICH _\S EMITTED _BY ...
L TRE

_CAN_BE EXPANDED (see BELOW).

Ql:2NA42%1
OR _SIMILAR

R10. R11

Rag,, R9
» 100 <

10K ;,,‘,,,«,2205 8.5
< SPKR

2

|

s

Q1

581 =3

FREQUENCY
L5806

2388 HZ

[~

K1z

2986 HZ

1984 Hz —

L .OL

1lo0

L1

g1

P

LR1RL S iy
5K §02I\

AR
A l)
Q2

1393 HZ

(voLume)| .1 uF  2N2222

Q41 _WzZ

583 RHZ

430 _HZ2

OVERALL FREQUENCY

TABLE SHOWS TYPICAL FREQUENCIES.
S CHANGE

LA T0 ALTER. THE

RANGE.




O RAMP. GENERATOR

+4v Q2 SAMPLES THE VOLTAGE
] oN_ CL. AND. _OUTPUTS IT
| As. A RAMP (oR"sawTosTH"
< R1 ) Rr3 Q2 WAVE). R3  CONTROLS THE
} 100 —>2 100K 2N2222 RATE AT  WHICH .  RAMPS
B2 Lo 3 c ARE . PRODUCED,
M \e AA e v
B1 H\__th(bl R4 \v /r-.' 5.4.v
+ 10K OUT / / .. .
S k2 T c1 RS, M
< 47 001 —22MF 2 1K RAMPS SUPPLY GRADUALLY. .
INCREASING . NOLTAGE TO... ..
= Q1:2ZN4891, ETC.. CMANY. . KINDS . OF  CIRCUITS.
1 CRIRP . _GENERATOR
av. TRIS. CIRCUIT. PRODUCES. A
REMARKARLE VARIETY OF
, SOUNDS ... AS _SHOWN, 1T
S R1 SR SRS R "chHiRPs" AT A RATE
100 100K 100K 100 DETERMINED BY. R3.
B2 . B2 EXPERIMENT. . WITH VALES
HEDY: AA e/ ) OF C1,RS5 AND €2 FOR
- ‘U%L R4 Q?.WT - MANY.  _OTHER EFFELTS.
220K
< RZ +]..¢1 el JR7 L
2 47 T LuF TS.001uF . S.470 PIEZO TWEETER
| D T SPEAKER
LOR._SIMILAR

P et

QL, QZ: 284891

[ VOLTAGE

SENSITIVE

OSCIULATOR

+V (o 1o +18V)

N

THIS CIRCUIT SOUNDS A TONE

CWREN Vi \S.  BELOW.  Vz OF

R1

(CONTROLS

J
2

RZ

D1. SELECT. . V2 OF D1 FOR

100K

TONE)

100

L2
2

CTHAS. CIRCUNT. CAN. . BE USED

DESIRED TURN-OFF LEVEL. .. ..

TO. INDICATE . WHEN

OF A BATTERY. C WHICH CcAN

ci

ZE POWER\NG ANOTHER CIRCUNT)

T 04T uF

FALLS  BELOW. A CERTAIN

Dl

VOLTAGE .. ...

LEVEL.. THIS IS AN_EXCELLENT

EXAMPLE OF A SIMPLE, YET

D1:zENER DiobE L. QL1ZNH8B9L, ETC.

S0PMISTICATED, . CIRCUIT.
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482 LS. BRIEFLY  OPENED. e JAVS L TURNING I T OFF,

| THYRISTOR  CIRCUITS

SILICON  CONTROLLED  RECTIEIERS  AND  TRIACS HRAVE
MANY  APPLUCATIONS  AS  SOLID-STATE.  SWITCHES.

1SCR ClRCUITS

A LATCHING SWITCH [Z]TEST ‘.,C,,IRWVCU.,lT;

otV o B S1.1s "spriNg. ¥ b6V

T e RETURMN _TO

d

_CENTER OFE"

!
]

v\

SWITCH , L1

MY

_OPEN Sz (LV)
S2-NORMALLY

CLOSED. . ... ) .LOAD

g SL=NORMALLY .
S1 "{9

IRt % S RO

¢

A

I
i

CLose 51 70 _TURN ON THE . S1 s AN _SPOT SwWATCH., IN

SCR..AND  SUPPLY  CURRENT . THE "ON" POSITION, THE SCR

JREMAIN ON AFTER . S1 1S . LAMP 6LOWS. IN_ THE “ore’

TO. . THE LOAD, THE ScR WILL. . 1S _TURNED  ON__ _AND THE

JOPENED . UNLESS .  THE LOAD . POS\TION, CURRENT 1%

IS AL DC MOTOR. . OR _UNTIL  SHUNTED. . AWAY _FROM  ScR,

|0 CAPACI\TOR  DISCHARGE  LED  FLASHER

_tav

CWHEN  THE _SCR VS OFF,

Rz o RH J C2Z CHARGES THROLESH
_1oo é S.6K 5 Ry, . WHEN _THE SCR

1S TURNED ON.. By A

PULSE. . FROM UJT @1,

100K

SR |

- i

)
S

]

ASCR | THE CHARGE IN_CL1 S ..

_ - o _RAPIDLY _H DUMPED” _THROUCH
/e 7 THE LED. THE  ScR

i

ACL

LED ¢2 (AND__LED). THEN _ TURNS

/I
.
w

2L MEL 100 2 \/ OFF  SINCE THERE _\S

e,
9 > NO  LONGER _ SUEEICIENT

CHOLDING. . CURREMT. TRE

—

QI ZN4891 UTT  ° Rl CONTROLS RATE.  CYCLE THEN _REPEATS,
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TRIAC _CIRCUNTS

M. TEST CIRCculT

T0...AC
LINE Q L1
A~ L PRI °2 o SEC ‘ul/, (NO. 47 LAMP)
Y v KAl v tRiae. (B3
i & Azl AL 71V 11 Grows. WHEN
POWER R1 =N S4..\S  CLOSED.,
CORD T1 3% S1 L1 DOES. . .NOT GlLow
AN e O WHENM. . S1..15. 0PEN

Q&TIOM:

TRAACS ARE DESIGNED SPECIEICALLY EoR _AC OPERATION

RBE.. SURE . .TO ORBSERVE COMMON.. SENSE. .  SAFETY. . WHEN

WORKING WAITH . HOUSEHROLD.  LINE  cURRENT.! MAKE SURE

&L CONNECTIONS TO.. . AC LINE  ARE INSULATED OR..ENCLOSED.

A LIGHAT DIMMER  CIRCUITS

11, 6.3 \voLT .. DIMMER

Di..1NnN914 _

TO AC Dll L1
LINE j . R1. . R2 (N0, 47 LAMP)

v PRI 2 11 sec .S 100K 100 Wl

» 120V Al eav ? N < PNIN

,/4 LOHZ.... DIM ¢ B2
POWER ﬁ , E/ﬂ“\ AL
CORD Ti Ql%/(ﬂ A TRIAC
01 b————-———i-/ Al

THE  UTT. OSCILLATOR _SWITCHES T LOYTIME. S R3
ON._.THE _TRIAC, AND. THUS 100
THE. LAMP, AT A _ RATE
COMNTROLLED gy RAi. QL AN4Y4291. oR SIMILAR U3IT

2, 120  VOLT DIMMER

TS 1S  How  MANY. HOUSEROLD

WA SR DIMMER _ SWATCHES  ARE  MADE.
SO JR1 TRAcA? L1 CAN _BE UP TO. . 100 WATT
L1 2 22K AV/AN (120.VOLT) LAMP. _USE HEAT
AC S 6/ |a1 SINK __ON._TRIAC IF IT BECOMES
LINE  DIM ™= )Rz . HoT. THE  DIAC. Vs A
A
(120 V) —=< 500k " RIDIRECTIONAL TRIGEER _ DIODE.
D ! CAUTION: THIS CIRCUIT MUST. BE
1 -L = i EULLY _ENCLOSED AT ALL TIMES
duF soy | DAC | WHEN_ POWER. 15 APPLIED!
<« === INSULATED ENCLOSURE =
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. |PHOTONI\C ClRCUITS

L JCIRCUNTS . USING . PROTONIC. . COMPONENTS . ARE. . AMONG . THE
AMOSY . VERSATILE  AND  INTERESTIMG.  OF _ ALL CIRCUITS. .

JLVGHT EMITTING  DIODE  (LED) CIRCUITS

Ceat. A LED  DRWE . CIRCUIT

A _SERIES . RESISTOR L EXAMPLE Y ASSUME. YoU. WANT. ..
MUST BE. USED .10 ... .TO OPERATE A RED LED AT A .. ...
LIMIT. CORRENT.. . FORWARD CURRENT. (I .eo0) OF
THROUGH AN LED. 10 MA (OR 0.01 AMPERE)
(EXCEPTIONS : CERTAIWN _ FROM A 5 VOLT SuPPLY. .. . ..

. PULSE _CIRCUITS. _AND . THE._  DATA _SHEET FOR THE LED .

N . IC LED DRWERS.) . LISTS. AN _LED VOLTAGE ...

¥ e Nlggo) - OF 1.7 VOLTS. THERE=. .
= Rs = tV=-(Vieo) FORE. . Rg 1S (5-1.7)/.01 OR .
, e LED 290 OHMS.

_ |D VARIABLE  BRIGHTNESS LED

BRI e T T _ADIVLST Rl _TO ALTER CURRENT
A A4 AAA D . THROUGH THE LED, THUS .

Ri.. . Rs _NARYING TS BRIGHWTNESS. Rs .

)

1K LED MUST RE USED  (SEE ABOVE).

|0 POLARITY.  INDICATOR

CTHLIS O CIRCOIT. INDICATES . THE .

Rs !\1/ LEDZ  POLARMTY OF A VOLTAGE., Rs

A ,  MUST BE USeD (SEE ABOVE).

. 11 l

| PRORE ¥ LED 2 - |LED + — Ac ()
o unkrnOoWN L L ON L OFF | ON.

POLARITY.). ,; o2 OFF | ON | _ON L

O TRIZSTATE. POLARITY INDILCATOR

LLED L R2 TRIS 1S .. A _MORE _COLORFUL

7
ReD) ~J7 1 A

. VERSION. OF  THE _CIRCONT ABOVE.
LT {
- . AAA

1 l/r . ’V,\M, o L COLOR

PROBE. . # LED 2 T SRR S S | RED

(GREEN) __1INQI14. =~ e | erEEN

IR1= Vin=(Vien2 4 0.6)  R1+R2= Vin-Vigey
T e o Tient  FWMEN TWO-CHIP LED USED,
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L DUAL LED . FLASRHER

+t3. 70 .+ .9V

{

L R1L,Q2-2N3906 B ARLS  CIRCUIT VS CALLED A
B LI ) Q2 . FREE-RUNNING MULTIVIERATOR.
c1 (T's _IDENTACAL . TO. A FLIP-
tKZZMF ¢ FLOP _THAT. TRIGGER.S. ITSELE
e _REPEATEDLY. QR1._AND. Q2
A
) ¢z ARE . GENERAL. ._PURPOSE PNP
I 2RL  |emMF | R2.S TRANSISTORS . (2N 32506, 2N2407,
220 |20 % ETC.).. . RI_AND R2 _LIMIT
| R3,RY THE CURREMT . TD THE LEDs
M iept S 100k ,,,,,_/,A,E.DZ,S[\ o CWRICH. . FLASH . ALTERNATELY).
4| N INCREASING. THE VALUES . OF
| CL AND  C2  WWL  SLOW. THE
1 FLASH  RATE.
4 voLTAGE . LEVEL . INDICATOR Y
+
.tV IN_EACH  CIRCUIT. THE LEDCS) .
_GLOWS _WRHEN _V+ REACHES
B THE _ BREAKDOWN.  VOLTAGE ,
Rs < (Vz) OF 1TSS ZENER + Viep. Ry S Re S Rs. S
> BE SURE. TO._ USE INDIVIDUAL 2 2
Rs FOR. EACH LED., ( SeE
i d . FACING. PAGE.) THE CIRCUIT s ) 1
D1 7& AT R\GHT. PROVIDES A RAR-_ D1/ D2 Dh
GRAPRH READOUT . WHEN
LEDL. i ZENERS. WATH . PROGRESSIVELY LEDL]  LED2]  LEDW
A4 BIGHER V2 ARE  USED. / VA /
¥ CONNECT. ZENERS IN SERIES. % % %
- FOR._.HIGHER. TOTAL.  Vz. 1

IO FLASKHER LED. + RELAY

\ 1
R1 DL TRE _FLASRER. LED JINCLUDES
100k 1N.G14 bl A RBOWT-IN_IC THAT FLASHES
(ApIvST SRz 6V THE LED SEVERAL TIMES EACH

RATE) EQ‘,L//&J\\ + SECOND THIS.  CIRCUIT. SHOWS
B 2N2907,|. Bl . = How. . TO MTAP" TRIS  FLASH RATE .. ...

¢ EN3906 |y = CVIA Q1) 10 FORM. AN ULTRA-
1 M - SIMPLE _PULSE. GENERATOR. THAT _
A ST RELAY ACTUATES A RELAY AND, IN TURN,
40| JELRSHER (] 5009, ALLAMP...D1 \S. _NEEDED TO. ,
LED — -9V KEEP THE VOLTAGE TO THE

| FLASHER LED NEAR 5 VOLTS.
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SEMICONDUCTOR LIGHT DETECTOR. _CIRCUITS

DA LIGHT. METER CIRCUITS

1. PHROTORESISTOR 2. SOLAR .CELL
AMA | Mo
100K ,-L* 1x j\ a
/5’\ (CALBRATE). -1 MA(Z TN 7. (CALIBRATE) o-1ma (N
711 METER Zy - METER /.
/ 4 hes 1- /! 1
CasS ] Qv SoLaR. CELL . COR. PROTODIONE. . OR. ... . e
PHOTORESISTOR _PHOTOTRANSISTOR. COLLECTOR = BASE) .

D LIGRT.  ACTUATED  RELAY. CIRcuUITS

1, PROTORESISTOR 2..PROTOTRANSISTOR
R1. +Qv  R1 1S SENSITWITY Q81 1S Newn
1K AXA , CONTROL. .. PHOTOTRANSISTOR
/ Z’CALIGRATE
o
AR YL A
i NGV e )
rR2. S T A — ml-é am222z g P RELAY
4K 2N2222 a RELAY lOOK : 5008 k-9V
. D s00,6-9v =
%‘ — RESPONDS. FASTER THAN. PHOTO=~
IRELAY REMAINS ACTUATED . FOR RESISTOR. . CIRCUIT.. NO DELAY

BRIEF_TIME AFTER. LIGHT REMOVED. WHEN  LVGRT. 1S REMOUVED.,

O LIGHT . DEACTUATED . RELAY. .. CIRCUITS

1. PROTORE S1S.TOR 2. PROTO TRANSISTOR
+9y *qv v
R1. A RL. IS _SENSITWITY. .. R1 i‘ R1.AS _SEMNSITIVLTY
100K COMT.ROL., 100K ,r CONT.ROL.
> e
\ ¢ LS ef
{ g [ ¢ Qe \L\/ v
m\\”‘\/ — . AW
7). ANZ222% N 7 A RELAY.
/,\éj q RELAY 71Oﬂe kr\ S00.N.,. 629V
S00.8. eV %—‘
= RELAY. 1S ACTUATED MWHEN. Q1.3
RELAY. IS ACTUATED.  _ONLY.  WHEMN DARK. LIGHT. oN Q1. ODEACTUATES
THE.. PROTORESISTOR. 'S DARK. RELAY. CALIBRATE wWiTH R1,
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