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ICERBRHRS B %

M—aBn M MEBRBRESIH ( Analog,

Linear and Communications Designs )
AWM MRYIEE S5 MBS ( Vertical synch separator has

DO integrator NEtwWork ) -reeeceesesiieeane e .................3
IR ERERREMBRTE ( Precision cl:pper
operates from millivoits to volts ) ‘-ooroeeeiivmiinnnnin 4
)ﬂf’ﬁ!ﬁ'ﬁ%ﬂgl&uﬂ!ﬂ( Digital ICs serve as lud:o
FIILEES ) tovreretrrmnntmmitiiiinntiiiear it aam e ernn e eonarstennanansnned eereee 5
WEMEWILRREE ( An error stabilized analog divider ) -~ 7
TR MUK M AL ( Integrate and dump circuit uses

0O POWer SUPPly ) +rerrevsctoresomsctniimeiiii it e e s s 9
ﬁﬁﬂﬁﬁﬂ‘]ﬁ( Phase-locked frequency discriminator ) é----e--- 9
LA RE BT RMEBE ( Exclusive- OR gates ‘

simplify modem designs ) e s 11
—RBEBRAXREWABRLAMPEKKAE ( Circuit selects larger

of two analog signals ) e ettt ae e erae s eeaas 12
BRI — WEMMEE ( Cwrrent-to-voltage

converter for transducer use ) --w----rr SEUITE PP PP p 14
ERXBARNER — MR ( Set-reset latch uses

o;;tica] COUPIErS ) serrererssmiitmnisiiniseinttitii e 15
M FET RN RIMENY ( Product Detector Uses FET

Tetrode )rococerrerrermmmmmarimmiaiirsttene e e s tt srresvbs s ren e 16
S A FETHE M AR B AR ( Low-Noise Preamphf:er Uses

FET ) rerrrrenmrtontrttimimmiiiu i eetrnnnes e soeaeaeenaeae saens sen 17
ERBUHAARTEERZMBM ( Comparator with



2 B &

noninteracting Bdjustments ) ---eeeesesseessetriniosieineennes 18
REESA2ME ( High-voltage source follower Jereorrorereescece 19
BRI ( Sample-Hold Circuit )e-erversereormrincrinnnieci. 21
mmzpﬁsw_ﬁn&%mmam:wmc Diodes provide

switching and isolation for absquare circujt ) --eereeemmrerne 22
it 2 BB ( Improved absolute-value circuit ) «--eeree 23
{5 7 (R B B IE 1 Y WY M2 2 M ( Fixed bias extends zener

FRIE ) -rvreeernsessmssesr s st e bbbttt e 26
e A BE HEAMBE ( Gating circuit detects

POSitive or negative peaks ) seereesssirecesessiiiisiienieiain 27
EHRROTRE RBYREXYRMS i ( True RMS
. measurements using IC multipliers ) «oerrerecieniniie, 28
3% - ARMBAM ( Fase-Rise Current Switch ) -eeremeeeecscens 29
BLAWH RO B B XS H B0V rme YR ( Analog

switch and IC amp controls GOV rmg ) reeseresrersrsnreenn. 31
AR N M T ( Analog arithmetic unit of fers

good acéuracy P rerneettiiiitet it are et rera s aeran e s st ana e ara s aras s nas 39
AAEREEMEHAHEILEZE ( Analog moniton has

threshold and hysteresis controls) -roressveermmeminmniniiiiinn, 34

RICERBRABUEERNS A ZHAR ( IC op amps make

inexpensive instrumentation amplifiers) :--:ocomeveeiiceeannis. 3§

HEER RN ( Voltage-Controlled current source) =«+-- 36
ABUEREZRERNEME ( Linear ugnll compressor has
wide YNAMIC range ) -+ o eeoresmrremiemsrmetisirarninas e saesernsiens 38
RBICHEDMBABRERMME ( IC functions as sampling
amplifier or tone-burst gate ) -r--seesescrmsescrenreermnesiisiesne 40
ERARABPFIEERB R ( Use opto-isolation in
your next video amp ) ctirercereeresressncinesesieesiencesaiiesenn. 41

FARBBEBEHEARRASAK TRERE ( Op amp in active

filter can also prov'ide glin b IR T L PR T TN 42
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EBRARIERME ( Transistor Bridge Detector ) «roeeeemerrnarennn. 43
A6 AHETEN B AR Z KR ( Op-amp comparator with

latching function ) s-w-swvees-rersererssmisss sttt itne 45
B AR AR ST 48 W B4R ( Phase-locked loop stereo

decoder is aligned easily ) «-reeereeerns ereetrtensbaer et tteaaenn res 46
FI AR MG ERK S NE S WHEER ( Reduce integrator

transients with synchronized gate signals) ---reveeeienenns 47
EBRE A ( Constant-Voltage Current Sink ) r-oerererrerene. 49
ARMEER 3R 9 BEH MY ( Modi fied Emitter Follower

Has NO OffSel ) reeeeverrsrmmsuraeeesiomiosteeennssrs arnnesneraenses 50
RO BERESL — HHNNBE  Differentiator circuit

produces a relative change ) ««reerieriemariieeiiii ., 51
E.’iﬁﬁﬁﬁ'ﬁﬁ%ﬁ%%%( Circuit yields linear pulse-

Width mOCUTAEION } ~wrervrererrrmmmrusesmriosensermueisosnssaranseasanens 59
RICEAKABDIEWEBHEL A2 ( Current boosters for I1C

OP BIMPS ) reorersenestmmmeetonetnttunteraranresaesnensssannrinetnsaenanae 53

ER—ETER/RENES0-b HEERNHEMBBAE ( One

Transistor , 50-db Dynamic Range Compression

Amp“flet DI D T L L T LR LT R T TP R P O DR P 54,
RN MK ( Optical sensor has built-in hysteresis)

....................................................................................... 55
B BEBE B ( Lamp test >oreooroensremimimniieennnen, 56
& JLABYE M AL ( Multi - Aperture Solar Cell Amplifier )
....................................................................................... 57
& B WEE B ¢ Coaxial Cable Driver Circuit )e--rrrereeresee 38
BB FE B ( High-speed circuit detects phase-
QEfFETENCE ) reevrrmrormsrrmmrurinnnninteersennasiareresutansrarasrastnnseenns 59
BERENSEZWIEA® ( Linear modulator has excellent
temperature stability )-eeeooceemreoimrerr i 61

¥ RN FARIE ( LED modulator Jererremerrominein. 62
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FRIJFETM&EBRALE HERNASHBSE( JFET switched

resistor controls ain of op amps Yeoevoans cerrriieasmrisaintsaaasen 63
RS A RECHBRLINA DERAB( 6-bit D/A

converter uses inexpensive components & oo ocoeoeoteees G
Rl L% % I ARSI © Linear circuit integratcs pulse

LPR505 1 v ereresteesareerneaiiiisinnenan ctarteanentans T e 66
U ) TR E A% ( Low-Cost UJT Raster

Generator ) rorerrrereeressrrmacemanssiocanentnaaies SLTTIITEIE RO 67.
mtﬁmﬁ( lsolated current source ) ................................. 68
75 725 B M P AR B4 JS Squaring circuit makes efficient

frequency doubler ) --reeeeereesees ewneeserieetraesnesneassietataataaanan 69

BWE/ BERHBMWWY opSBA RS ( Bulfer/filter extracts
WWYV time codes ) ---erresessersmmmiiie .. 70
B AT ES R IR IR R W M35 ¢ Transistor circuit

speeds synch time of phase-locked ossillator ) === -reeoreee 71
RARRIT KB EG HH# ( Higher- efficirncy chokeless

vertical sweep ) «-ereereereens ettt tar e st er et eaitarnaens 72
R A RIA NG #5385 { Phase modulator has broad

BANAW idth )erereerreemaerstersmieirmneriiemeareaee s eanrinne e enteneea 74

FORBTRAEAMKARENAERT EMBEE ( Active bandpass
filter with adjustable center frequency and constant
L 1 R e e ————— 75
—EHEE B A polar clamp ) creererer s 77
T M MR MEE ( Adjustable Level-Detector ) woorveeirerruenicns 77

&ﬁmmjﬁﬂﬁﬂﬁﬁ( Compensated adjustable zener ) -« .. 78

A FH P28 ( High-speed synchronous detector )-----r---w=eeee 79

EBMFOBHEEE ( Improved Circuit for Constant -Current
SOUFCE ) srerreransisrnmiremmesrrnesnssmmnstnesaresanaessasnissinnsessansnsns 80

P IN — S M N MR 1 5 IR R S AYMBAFE ¢ PIN- diode

turm‘f for miCrowove VCO) .......................................... 82
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HABHEEWMIRETHRER ( Amplitude- switching circuit
for Iarge analog sngmls ............................... D T PP 83

AHFETHS TR Mulhplexlng without FETs) «=eeeeeiens g3
I & _EIBESE ( Double- Balanced Diode Mixer 1 ----oeis 853
GEEAE AR R S M2Y ( Linear Period-Voltage

converter with low ripple | -roeerreerine RTINS 87
STBEBOSV CHICHERK AR Achieve 0.5V "Cdrift

in [C Video amplifiers . «ooooeemrmmomom e, 89
R WRIRE o] 8¢ L RMETE™R  Variable dc offset using a

CUTTEnt SOuIce ) “rerorerecsiis et e ey e, 91
HEUEMIYOA# ( Track-and-hold amplifier © ooovoeevevoeennn 42
T3 RME T 228 ( Reversible Linear Counter « oo 93
BN LR ANIT A S R4 A 84 C Low- power .multiple

-input comparator for ac dc inputs v - 95

Y HEIBARETEE  Digital aad Pulse

Circuits )

FIFE A 1 C A B o MRS « End edge ambiguities

with two JCS ) reeeemneeriieiininirinnn, e a9
AHEERE MBS BEDE ( One shot maltivibrator has
delayed GUEpUt J -rereorerooeeiriim e 100
HIEHEWRE [ CHMESMNAME ( Control signal determines
MOdUI0 0f TC COUMter )ererreeresrresmrrmerreeannnianniesimeonns. Lol
E-BARTHECMOS BB S P ( Single transistor
improves CMOS 0ne-shot ) :eerereressemmrmmeeremsanssenieesoiinn... 103
R AR K MRS ( Simple bi-quinary BCD
COTMVET L@ ) rtocrrrormrarnasennnrnnatensestsenurs s tannaeentnneetrencsonaness 104
i&ﬁiﬁﬁ’é?i&ﬂlnﬁ%&( One shot triggers on both edges)
....................................................................................... 106

SRR % 8 3 ( Phase-shifter for phase locked loops) ---107



Goon &
&R A NORKRPHERENWTE(C Flip Flop
Goaratad by Input Signal NOR ) --oooeee - Seenreereareiarreereery 100
A FRERTEASA TEHEMM ( [-.proved tunnel-
317al tioesimld cireuit has adjustable hystoresis ) seeveeees 110
By ele o secs Pl hours BRI EEMNEEF R ( Timer
arofcre: time delays from prsecs ta hours ) o-cecoeeneeieeein 119

T LW SEGAE ERrr BCDEt RS i T« 2

TTY Packages convert BCD up-counter for down

LOMME 10 oeeeeeteseenetesi et ee et ee e eeascarasreeeanns neerenesannn 114
Rt FET 3253 ( Simple FET timer 5 «-r-oveeemmmnnnnnnnnnnes 115
= T Ce ry ARG BCD ik 33 ¢ Single-digit BCD

adder uses 3 TC g ) soverrrrmserrmmmmniuir e srana e s san eans SOTITO 116
F A9 s 2 M7 ARMEA ( Digital phase-locked loop

with 10s5-0f-10Ck MOMItOr ) --erertvrorireermrrmmrmaesiomenaennes 118
HETVI AEDRROAGKRE ( Two TTL gates drive

very long coax limes ) -+ oereessercmreniiimiiii i, 120
PFHASE MY ( Double-edge pulser uses few

DRELG ) evvrremesmsranenemeransasiassennnn oieniaresansssansssnssnsesarsnsnrans 122
AZBRTEBTORARE ( Latching circuit provides noise

TIOMUDG by )oreenerennes e e ---123
M RVREBCD % EB K ( High speed circuit conyerts

Dinary £0 BCD ) -rooeeesremrcmnmieimisicireaeriiensrmsesrissessesnen.oens 124
Eﬁsﬂﬁﬂtﬁﬂ@t#ﬁﬂﬂﬁﬂ%&( Flip-Flop Has Imered

Rise Time And Stability ) ceoeereresiemmimminiinnrieinees io 126
AREAKHREEZHEE ( DC to DC One- Starting

Circuit B T 127

J-FETEL&EHETTLHM RGN RMRDIE( J- FET

generates clear or preset commands for low-power TTL)



b ¢asHEEL ( A synchronized phase locked loop ) =ecrrevemreses 130
©RREREESBRDFEESE 10: 1 HBEEH ( Fast-
Recovery One-Shot Multi Gives 10 : } Width Control ) ---132

Wi A MBIZE ( Optical tape-raarker Jdatector )eeereeseeess 133
HEEOTFEMREESS ( Low- cost manual pulser) oo, 134
AR B RREBMNE S C Cominination Schmitt

Trigger -Monostable Multivibrator J---rr-seerereerreeccrmrmnceruas 135
R FE) BRHHIER 2 ( Wide Rauge Monostable Multivibrator

) et rerteeratiertere i era—eten e et hba e reseastaaeear et b e earearaannanareestranssane 136
_Iﬁl?ﬁmﬁﬂﬁa_ﬁﬂﬂkﬁfﬁﬁﬁi( Variable Schmitt, l

" Amplitude COMPRrator ) --rreoosessesesissouessmsiemssrmnsuissssnnaeens 137
REICs WEBRIARAES HEE2TIEE ( Improved one-shot

multivibrator using ICs only )eeoererirrciniiimnininiiiiinin -+139
EEMARENWA ( Low-Hysteresis Trigger Circuit) -rroeeeiee 140
— BT REFHESHEEEE ( A programmable combinational

logic Circuit ) correnicin e en e 141
A3 R 9 BRI ( Extraneous pilse detector 1-reeereeeririeniaa ] 43
T BIEE B AR PS4 48  Variable delay blanking- pulse

ENETBLOT ) *rerrrrsrrermersoriiseiirie sttt iseasetesamanranssarrenas 144
REAWKAIE L BMEEALE ( Anti-coincidence circuit '

prevents 108s of data ) --eoereeesrsrmmereesensonieeinsiiassenenn e 145
ERMBYRBTHEMBEE ( Stable Threshold Circuit With

Low Hysteresis ) ereersecoreresosmiininieiniiimniiie e, 146
BREEAMBCCS LMAYEEMEE ( Pulse generator-to-CCSL

INEE@TFACE ) rrevvererrastoromesectiriueanirersananssvsansrnsnessesnrsssarnssss 147
EHBSHROVPHBRMAROMB ( Eliminating False

Triggering in Monostable Multis ) «vrerereeseeserinminsnianann. 150

EE?&&@?E?JE%%( Pulse - Peak Indjcator )!151
B ARRE R MRy ERK 8 ( Flip-flop with pulse and
level OUEPULE ) soerseemieiiir et s st st e e r e e 152
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M@ [CAIE NAND M2 2% ( Quad NAND full adder

USES LW L8 Jrrrererrserernmmmias oaatisntesseastaraas osreerrane o 154
48 7RZE 65 R U6 B (228 ¢ Unbalanced to Balanced

Level «Shjfter ) rreeerrrormersrmmmrrmmmmmmmimaneeiny coressstniciianen e 155
Eﬁ&ﬁ@@%( Long-Duration One-Shot ) creeereresnerreiannnann, 156
R PE ( Synchronized one Shot ) erreeeniemananiiiii., 157
B4 50/ 50 E3:BXR MBI NS ( Divide-by-N circuit has

50/50 duty CyCle ) se-eeerersoeeremrmmramseiiitai s 158
EREE 2 #%iEE2 ( Complemeatary series multivibrator )

LI T TIIVIERI 160
BMERFEWTI %S % ( Current source improved

immunity of one-ghot )-rerrrremsrtessriimmuiman 161
bemmfﬁﬁﬁfﬁTuE&&EmLﬁ%ﬁﬁ( Slmpllfxed

Schmitt yields fast rise time ) -ireoserresimmssismo. 162
MOS Bz i 32H5t FBER) 2% ( Clock driver for MOS shift

FEGISLETE ) ++0ersosst rrrecas et ea e s s 164
TSR ERIIER % ( Level Detecting Flip Flop

With Adjustable Hysteresis )-rrercooermmemmmmimtimnnss 166
WREGEAMNS N ERTEE ( Silicon unilateral switches

detect initial event ) --correeseererereinasies S eanieeaeeiei e s 167
4 B foBR Y 2 1023 ( Simple Pulse Phase-Solitter ) «oooovee 169
T ER BB MEES ( Retriggerable monostable ) rreeiersieee 170
BE, —@mICHBEEE High-Speed’. one- IC one-shot »

................................................................ l7l
BHRBBRS BHFEEHEM ( Circuit shifts asynchronous

high- frequency clock Sources ) «o-srrerrcessesniiiinntiniin 172
lﬂﬁiz&ﬂfﬁiﬂﬂ?ﬂﬁﬁ!ﬂ%ﬁ( ‘Pulse-Train Detector and Counter )

....................................................................................... 173

Eﬁﬁﬁﬁﬁﬁﬁ%ﬂﬁﬁﬁi’%%( Resettable one-shot with

.high noise immunity ) .......................................... srvensenees I75
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= REFERAE ( Three-State Indicator ) «ororerrerrrmsiiiiainiaiia. 176
AV COR RIS Ryl A R E R3S ( Double-ended limit

detector senses voltage with VCQO) --remeeriamemnimminiiiiesnnee 177
BRYPARLDTM AT R BB ( Transfer parallel

informatijon without a clock ) rreereeremsmeremmmieimiien s, 178
E BB A 43 N E MR BB BY ( Constant-current generator

speeds up wired=OR cCircuits ) -ooroeoerermaasresiiinnnninenenen 179
R —EDBR Y IE R AR WA 2% ( Non-Inverting Pulse

Amplifier Uses One Power Supply ) rereoereriniennnn., 181
AW LEDS®E TR TTL AL A ( Poor man’s LED driver

is TTL compatible jreeereveins e ierreerreseereerrtraeeetaareans 182
EHEMOL RS ( Low-Pass digital filter ) rewvemmvesnniiiinn, 183

FRASENEEREREMAUKE Circeit triggers one shot on
both edges of square wave ) R RO CRLL IR AT RICEERRRIEIPORY s '
BRI P R M BER)ES ( Circujt remembers random

data within periodic field ) ~roeeriremmemieninmmiieiniinan, 184
ABE=MEICHBREN BB AAKEZE ( Three IC’s accurately

SENSE PUISE TALE ) «rereriiorirrsmsriorioimimiia ottt s st snesansanae s 187
M 838 ( Frequency Comparator '--eeeeees P, 188
KRR AT E SER BT ER ( Photo detectors can drive

digital ckts directly ) «ro et 189
BTG B 7 2 IR MY AR YL  Single-Voltage ckt

generates "power on " reset pulse )reeserreesscesiiniii 190
= ICH AR B8 ( Three ICS monitor pulse width ) «+eeere. 191
SRYERBEESE M E ( Variable - Threshold Hybrid

One=ShOt ) erererrrenmeemmrmmiitaci e et riras s saans e s s nss ans 192
GHEEENBHAIDHEBE ( Divider Ckt maintains pulse

symmetpy )eereeereereese o tieeaeereaany teartetaastitaasteanresenenany srnas 193

BE-ICHBRAKXRML ( Single IC Compares freqencies
and phase ) ..................................................................... 194
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FER SIS ( FPulse width discriminator ) c-eseerseererscniann. 195
FH-BHOLEBECL BLED MM ( One transistor

provides ECL to LLED interface ) «-r-eeevereoeees s 197
EpM RN R4 2 ' Time-delayed Schmitt Sensor )

....................................................................................... 198
BE L P2 ( Pulse-Width Discriminator )-:eeeeees e —— 199
BB H#B% ( Digital comparator is self-adjusting

DI TG N 200
CMOS B LPTTL M sED & 6% 15 MR ( CMOS and

LPTTL gates make [ow-power schmitt trigger ) oo 201
EFREASAE G oo H ( Clock pulse generator has

addressable OUEDUE 3 seerersrmseerum i 202

R=Ei fg%ﬁi{ﬁ ( Signal Sources)

REEAN= AR5 ES 3 ( Triangular and square wave

generator has wide range ) <-ereesireseeseoere., 207
WROUJT-SCREFEE ( Inexpensive UJT SCR

IDLErvAlOMEter | - vriereree eeree e e, 208
B REMNEESM ( Linear Bidirectional Ramp Generator

YO RSO U VO S PSP 209
MH AR — BB LB E LM A EY ( Op amp and one

transistor produce ramp function ) rreseeerereesieriesenie 211
A TR Wk H ) AR I 34 3p: 2 4 38 ( Wide-range ramp generator

has programmnble cutputs Y rreraisersariiaes et e 212
MEERFE ERBAFET ( FET stabjlizes sine-wave

0SCILIALOr ) oroiortrem e erremu e mrar i s e e re et 213
HHWien IR IRBBEH ~ M - H 8 ( Zener-diode controls

Wien-bridge osciljafor ) --rseersrrmeesrmsaniritisisiiiiniien 214

FIREERME — R0 s E4SR ( Staircase generator uses
curtent-regullting diode ) crereecsererrrisaniiiiciiitinienisettisee 216



H R

U—@E TCHE= Ry vt BB R 2 ( Simple 7+ &
-step genesuior useo 1 1C and 3 transistors) ---oecro oo
FEHEREI R ARTLERBN - SRELB( Op «
makes variable-frequon v trigngulsar wave generator
BUKEEEN =S G ES F . Trisngle weve circuit iz
wide range controls Yoo e
ERMIRER2Y CHBH XA IC op amp makes ; ¢
03CT LIALOE ¥ oo comimirr sornrn e eeerrannns _ .
RARY EHE E2%( High e¢fficiening relaxation oscillat.--
T Sl ald 3 ey CMOS L H B ES R ¢ CMOS line.
ramp gener&tor has amplitude control) «--vcoeeemerienees R
BRE ST M 48 Stepped-sawtooth tone generater . ¢
ECAHEFEELZ Positive or negative slope

R ETY

GEMETRLGE J - - oeonesromeesesmnee et ee e
EFEREMBHE FPBBUJTEMB ( Cascade UJT vscillato:

generates liuvesr frequency gweeps Yoo v e 229
RERER NG HEHMEx( Recyeling timing with

variable duty-cucle 3 - cre tererreme e e 23]
PUTHEBERIBRER BHFE MR « YUT delivers

ultrs low- power, higli~eneryy pulses ) oo v 0232
Wi BRI EMERS ( Sean:rtinl bipelar multivibrator )

BT T mrrrEsy mTitTaw 4 aELrreNeeriites cariarae@narace .....-....--...»--....-.....--.?j.i
BIBBGHGIEEAASFM ( Series approxin.ation sine- wave
THRMEER G EEREE( 2 cries make guzartz oscillator)

EA B TR P E M RIS 8 ( Monolithic timer

generates 2- ;luse clock pulses ) «-ooveroooriees e 240

ERWALEHN=AY / e ELS ( Current-Controlled

generation
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triangular SQUAre-wave ENerator ):--rrersesrersrrrieseriiiia., 241
7 A RR O P ¢ B — R R BA i B R 3R ( Gated clock
generates pulse train or single pulse ) -r-rooovooemieeieenn. 243

ShABIE I Bt iR M8 ( Crystal-controlled relaxatijon
osci|lator :
TTLRABTERBEN TEHELIRREE ( TTL inverter makes
stable colpitts oscillator } oreverreimrmmiimin., 246
LA K83 40 B o O 8 5t He o 23 1o 2 AE RS FH % ( Simple

op amp relaxation oscillator generates linear ramp

output ) ........................................................................ 247
ICEEs SR PIRERFN I ( Astable operation of 1C timer

can be improved ) creererrecniieerceniietm e 249
S RBREREKYIRES ( Ultra low distortion oscillalor )« -- 251
A B B AV CMOS BE ( CMOS circuits generate

arbitrary periodic waveforms ) --r-eeeeeeees B RRTERETTIST 252
EURTLLERS WS R A #1ER3E ( Lmproved multi with

contifuously variable rep rate ) «-eeererreeriericninieniianan, 254
HEEERA)HTERB ( Precision oscillator is versatile )---255
RENAENERSH KRB ( A wideband, linear VCQ )eeoeee- 257
BEEEETZ10 mHPUTHRE® ( PUT oscillator has 4-de

cade frequency range ) ---o-eeerreieeeetiisannininnn, eeerrraneeninan 258
MMEAIEZERESE ( Simple sinewave oscillator )------eeeeeens 259
BHERRENHRBU ] THRES ( Modified UJT oscillator

has no timing error )} --rocoroeritmiiriiiiii e s 260
ERABRATREART BTVHBELHERE ( Zero V= zero

- frequency VICO ) eeeerrererioecitanenaimatneieessssseessseessureenee s s 261
TR B MR F B E LS ( Ramp generator has

adjustable nonlingarity ) - - seeiimirmimrmeioirnsiieine e, 263

RAEREE B MR %438 ( Pulse generator offers
wide range of duty cyc[es D R 265
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XM BER®RE ( Self-completing gating astableY 267
EREAREELS ( Clock-pulse ENErator )rov ooroeierisii. 268
BB ERERE Z 44 ( Low- power two-plose clock )

...................................................................................... 270
BREHIR® . Voltage-controlled oscillators ) +vveeeeen 271
EREETSEEBEVMREREHE B Triggered sweep futures

Jow de OFfSet Joretoersraaaaimiai ittt i v r e 2279
EEHBRTHKUWRES ZIR B ( Keyed

multivibrator produces symmetrical ac output )-----vorereen-. 273
BE AKX REMEH B M ( Stable low-distortion bridge

0SCi L1atOr ) +t=+ersssermiun i 7§
By 1t B B A9 60 Hz 5EFF 28 ( Gated 60Hz clock avoids

Glitches ) +rerrveemreromiiiei e 276
A8 1 C KRR LM AR 5 7F 4 2% ( Wide - range pulse

generator uses single IC J «rorevvmeei 277
AHmANKHimngE AT BER®E . Emitter-coupled

astable with saturated output ) - o-e-rrrernernienes i, 280
ERRREHEE [CARE &4 8RR EHE ( Crystal

controls rep rate of simple IC pulse generator de--erveveen. 281
LU A A 8% 4 IS TSR % 7 4 28 ( Operational amplifier

makes a simple delayed pulses generator) «+receooevveeriiainenn.. 283
RAHEHABIREE ( Crystal controiled multireibrator ) -+---- 285
S IC BB EN 7THE R IR (- Adjustable rectangular

-wave oscillator interfaces with 1C logic )reemeremeennnnn, 286

F M a5 Eﬁf#&ﬁgﬁﬁﬁ ( Power Supply Circyit )
RO B KR AV K MER ( Current Transformer

Gives Fagt Overlood Protection R R 29]
U—ABEEENE ICABREE ( One Transistor Improves I1C
Va]tage Regulalor )oreerervreimainiin 2992
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BOCARMBE + 15 RAMEHE ( Simple + 15V regulased

supply proVides tracking ) I RSP RS T R LIRS 293
HERIH &N . AC power interlock Jeererresriiincriiiiiieiea. 204
BETEEAERTE Y ( Under-voltage sensing circuit )= - 295
FIE WAy 1O nibs e ST ( Spare I1C gate serves s

TEQUEATOE ) - reosssresssumres b et rn it e et et 296

RREAVE AN H W2 ( High voltage dc-to-dc converter }---297
WM BN M HAEIE ( Resistor reduces switching

reguIATOr [058E8 1 oot streeser it it 298
Lr b TRURURE v S R A ARy .48 ( Diode avoid accidental
damage from power supply sensing ) +re-resecirsnsceminns 299
RICERMEREBR AN AWRE ( IC timer makes
transformer less power converter )-trororroairmveioemnn, 300
WOt ARIERYINK RMMEN ( Opto isolators provide foldover
ERAECRELON J vereroeemsmmmiimiamaesiin e iianeiaisseree et sre i benabaeas 302
FLUSCRMA-EEEM ( Versatile circuit behaves like SCR)
PR T T L T L T RN 303

BB ERE G BEE ( Logic-supply Crowbor )-orere i eeennen 304
BERREAE 53 ( Adjustsble-overvoltage circuit

BE@BKEED 3 *rreervensemrmnaneamnis e tin s sttt e et et e b e enn e e 305
AR ICREREELY A MMEE ( Window detector uses one
IC rEgulatOr IR P D T T PP T TP 306

BN ERMD 3B ( Soltching Techniques )
FERRKBUNNHEE AW ( High-voltage triacs

TEVETSE CAPACI Or MOLOT - reweerertresssrremmmimtnriiisiniianaennas 311
MEEIERTHHM ( Simple zero-crossing solid-state
SWIRCR ) rovrrrteretrmonneitsireienttnreirassasanssrat e taistnaertneranennees 313

N BALHADAM ( Digital interlocking switch is
inexpensive to bujld ) «reccvcrireiiiciiiinniiiiiiin 314



