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ABSTRACT
CAPACITIVE DISCHARGE IGNITION SYSTEM, abbreviated

form is "C.D.I." uses with breaker point. It is designed

L]

to wutilize very much such as completely ignition the

engine. The energy consumption is reasonable. The engine
A

works more efficiently. It takes s little maintenance. It

uses with the «car which uses bresker point to send

signal.

C.D.I. will pull up voltage at the plug which
creates more flash. This more flésh will make the engine
to‘ use” less energy than ever. It is economic. You
yourself can prove it by noticé of the edge of the wasted

gasoline pipe.
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AAPINTRI(SWITCHING STAGE)

e Ot |

2sc 631

’

T

FUR @0 AaaSIndEa

20123995435 15AEnsuldans 2sCe81  \fudaaindfalan
fuifiaunaauuln

aunasansudaina s ifiuad funfu  nszusftrnes e taadlian
Tayiunqsfutvindauusanianu Aavmaid ianviinlay CRLENS ]
1999A19RIAY daezfinscitaznnanianinad tindu AEfvinfiss
tﬂﬂﬁwwnﬁenﬁﬂiﬂusaadtﬁuuﬁnﬁu gutnianfufias 1 Dugndiiaintan
twsﬁ:ﬁaoﬂﬁuﬁﬁnﬂaaﬁuns:uauﬂ:ﬁhﬂﬁﬁaunﬁuaﬁnﬂagﬁwﬁpﬁuﬂwﬂaowﬂa
LURetE BansTdquszana 34,100V nsuddiaafia tiuinaiiadnauls

LADd MRTANNTONUNSSURFY 7 1A TINAns R AR S LRuvNY

anudmn5HuAnEd (Lau EItuads0)
OUTPUT 200 V D.C. 1A P=200 W
IﬁPUT 12 V.
STEP 1 Vin min

12 X 1.4 '=16.8 Vde

Ipp = 2 Pout/[Vin min dmax]
= 2 X 200/[16.8 X 0.435]
= 52.9 A

STEP 2 K = Vin max/Vin min

g9



Vin max
N K

dmin

STEP 3 Lp

STEP 4 Ae

Ac

Ae Ac

STEP 5 Ig

STEP 6 Np

Np

12 X 1.4 =16.8 Vdc
16.8/16.8 =1

dmax/{(1-dmax)X + dmax

0.45/[(1-0.45) + 0.45]

0.45

Vin min dmax/[Ipp f]

16.8 X 0.45/[52.8 X 20 X103]
7.1 uH

1.45 em. X 1.45 cnm.

2.10 cm2

(3.35cm. X 3.35cm.)-(1.75cm. X
1.75¢em.)

11JZécm2 -.3.08cm=2

8.162

17.136 cm4

(0.4Pi Ipp2) X 108/[Ae B=2

max] .

0.4 X 3.14 X 7.1 X. 10-6 x
2798.91 X 108/[2.1 X 2722500]

0.436 cm.

.(Lp Ipp)l08/Ac Bmax

2.1 X 10-8 X 52.9 X 108/[2.10 X
16501 |

10.83 T84

Bnax X '1g/0.4Pi Ipp

1650 X 0.436/[0.4 X 3.14 X 52.8]

10.82 90U
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STEP 7 Ns = Np(Vout + Vp) (1l-dmax)/

[Vin min dmax]

10.8(200 + 1)(1-0.45%53/[(18.8 X
0.45)
- = 157.92 S8Y
Nsf = 10.8(12+1)(1-0.45)/[16.8 X
0.45]
= 10.21 S8u
qur335itnantsnaras1s11HAn € 0.1 uf B50V adanfrul gl
(R Anadnlt truuud ﬁwmﬂmﬂﬁﬂuusngﬁqzﬂnﬁlﬁuaﬁUﬂ§u§Uﬂﬂﬂﬂ
AR Stuuudlanfiaunns ‘
fresonance = 1/(LC)1/2

sanLRNAN C fuiaa

17400 L5ARINY uasRataadaug inad

D1 [cfpanudnantiaunNuid 1.2 Vin(N¥s/Np)

t

1.2 x 16.8(1538/11)

298.57 volt

w151 o 14aa innanuiinuaidnan 400V 34 2 ﬁﬁaqnsnﬁu
P

Cout

/\Iout/(8f /\Vout)

Tout = 0.25I1; Il = nszudiaigninmvua

/A\Vout = #na1nsy iRauhuaniiiiia
£ = arnuBluns®@ind
Cout = 0.25 x 2/(8 x 20 x 1038 x 10

;419 /\Vout = 10V

0.3125 uf
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Cout = 0.25 x 2/8 x 20 x 10% x 5

it

;i Wi/ \Vout = 5V
= 0,625 uf

161 C A7 2.2uf 450V 2A7aunsuiRatinuddnatd 900 v

ESRmax = /\Vout//\Ioit

5/[0.25 x 2]

[4]

" ) 10.  <avn

1

aanuguiiaunfiu(Feedback Contral)

12N
ZuO 10K

- . . ’ ! R1 VR.‘

— L R n
Juft cﬁhqaqsnﬂﬁaqﬂquﬁaunﬁp'

qqniuLﬁﬂﬂvxfaua1ﬂﬂuﬂa1ﬂnﬁuqnxwanﬁtﬁunsﬂﬁﬂanﬁQQSﬂqu
ﬁuﬁaunﬁu NSTURIE uﬁuﬁﬂiﬁaLSﬂhiw€ ﬁﬁtﬁuu Ty . 4uf 25V 2 #n
aynsuiu LﬁaLiﬂﬁWﬂ{ﬁ%WNaﬁutﬁuiwnsq (ﬂ?tﬁuus AEIaluan LAy
ﬂaquuﬁvﬁu171unﬂsu{uﬂ.ﬁﬁﬂa) ﬂﬁﬁuﬂ1unqu R1 uqv VR1 ui51%n
QINNSe uaﬁuuninﬁaﬂﬁa;aauTnﬁuLuaa{ ’
N Iupax & 80 na
., Vin = 30° V

o "R : 30-076/(80 x.10-3 21,2



!

. = 259.9 <SDWu
= 280 o

At 1511847 240 Savin &aw¥u R1 usz VR1 = 10K (RAUYUAT Vout

aA"AnT1TnA2 NEA (ASTABLE HULTIVIBRATOR)
ﬂﬁﬁnt%ﬁsausnﬂuﬁgqgﬂUs:uﬁm 9,000 F2UABUTT

arnBraansla- 1 dantnasznias iy v idhzasauLasau
1patadasnud  instzazfu  aandunnasind iindu 6,000 x 2 =
12,000 sausiaunfl

12,000/80 = 200 saudaiuli

v uming L Bsnd (HERTZ)

IINFAT f 1.44/{(Ra+2Rb)C}

w C

1 1NSASHISA(MICROFARAD)
(LﬂuﬁQQﬁ}MuqzauﬁUHdﬁnﬁﬁ w11A31n data sheet)

wrudn 200

1.44/{[Ra+2Rb]1 x 10-8

Ra + 2Rb = 1.44 x 108/200

Ra + 2Rb = 7.2K
M Rb = 1K
L HSzas Ty . Ra = 5.1K

L 1519s A REUNUUFUAN T 10K uvudie @ @1 tRanasafanum

a2 N8R 9

aanafuiw  flugudaanad .ndui (MONOSTABLE HULTIVIBRATOR)

# o,000 soudaunfi n¥a oo Fsvd FALLIRT = 50 ms

# 9. 000 saudaufl u¥a woo 1Favd IAALLIRT = 5 ms
1s1/29n1S  ton = 3 ms fusesz L3R iRz ANIUA 1T ITENRRIIN
W urand -

L4 1ANUAIRIAIINANNNS
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‘1.1 Ra C

3]

ton

1% C =0.1 uf

(i Butaefl iunnzanAuruBdinatéenn data sheet)

1.1 Ra x 0.1 x 10-8

unﬁﬁﬁ 3 x 10~-3
Ra = 27 K

15118817 Ra = 22K fiu VR qu

23939 RC SNUBPERS
wad C
C =1TIc (tr + tf)/Vce
= 2(0.5 + 2> x 10-8/200
= 25 nf
1MW uBa  22nf B30WV
ton = dmax/f -
= 6.4 x 10-3/20
= 0.02 x 10-3
= 20 us
R24 = ton/3C
= 20 x 10-8/[3 x 0.22 x 10-8]
= 303 ohm
 AfANTEAY = 300 ohm
A9IFAUNTTURAHUTE] |

Idis

i

200/300 {

0.87 A > 25% 183 Ic

AT R vl R24 Vee/[0.25 Ic]

1

200/[0.25 x 2]

400 ohm ) )
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a1 Pfinn 430 ohm

Pr = C Vcez2 f/2

(0.025 x 10-8) 2002 20 x 103/2
= 10 W

D11-D14 nudna7lé 300V nunszudid 3A
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TYPES TL494M, TL4841, TL.494C,
TL494C-WIDE TEMP, TL4851, TL485C
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

BULLETIN NO,'OL-§ 12820, JUNE 1972 (WM VISED JUNL TW/s

LINEAR

INTEGRATED
CIRCUITS

Complets PWM Powsr Control Circuitry

Uncommitied Outputs for 200-mA Sink
or-Sourcs

Output Control Selects Single-Ended
or Push-Pull Operation

Internzl Circuitry Prohibits Double
Pulse at Either Output

Variable Dead-Tims Provides Control
Oveor Total Range

intarnal Regulator Provides a Stabls 5V
Refejence Supply

Circuit Architecture Provides Easy
Synchronization

N . 0w v 160 Sead Oy ay o0 Y
On-<Chip 39-V Zener {TL4I5 Only} oy, e e

Ext;l;ml Conuol of Output Steering
{TL486 Only)

description .

Yr.e TL4O4 ircorporatss 0n & su.gie monolithic chip
oil- 1he functions required in ©1) construction of a
pulse-width-moauiation cont:ol circuit. Designed pui-
marily tor powar weply conuol, the TL484 containg
an Jn<chip owvolt regulator, two e1roc . amplifiers,
scicsiabie ecitistor, dead- .time concral comparato:,
L the s2ens;, dicetlon 3w Oulpy -cortrd Cirguitry.
Th- unSoMITuited ouput Uamistons Provice ether
common-mitiar of emitter-foillower output Cape

TLAGAM . . J
TLEABAL, TLA4C ., . JOA N
OUALANLINE PACKAGE (TOP ViBWI

~on Y.
L1 .
eyt WUl DUl CORTAOL YCC .- €2 [} X

-y até ouirul

Lo

[ TRVNT- )
altyw

1 ' .

1 t 3 4 | X [] L )

TL4GSI, TL4BEC ... JOR N
DUAL-IN-LINE PACKAGE (TOP VIEW)

billty. Push-pull: or singie-ended autput operstion Y T H v

may be salecied through the outp .<ontrol function. AT I A2

The eorchitscirse of the TL4B4 prohibits the — TS men

possioility of sither output baing pulsed twice auring ' z

puth-oull operation. The inurnal smplifiers exhibit

s common-mode voltage tangs trom 0.3 volt to FUNCTION TAHLE

VeC - 2 volu. The dead-time control comparstior INPUTS -
nos & hxed Ottset that provides spproximatsly 5% ; STEERING

0sa0 Wine unless externally sitered. The on-chip oscil: ouTruUT INPUT QUTPUT FUNCTION
talor may be bypassed by terminating RT (pin 8) 10 CONTROL | o\ <05 oniyl

the reisience WWI and providing 4 sawtooth mp"" Grounced Open Single-anced or persilel ou il
w CT (pin S), or it mey be used to drive the comman ALV o Open Nurmal push-pull 0perat
1L4%4 circuity and provide a sawtooth input foc AVt vi<04V P Output at O}
asouielnd control cirguitry in synchronous multiple- YAt Vm vi>24V PWI Output a1 07 _

18il power supplies.

The TLABL provides the identicsl functions tound in the TLAS4, In oddmon the TL486 contasing an on-chip 39volt
tener~ciode for highvollage soplications whare V(G i prestsr than 40 veins, and en Dutput steering control that
overrides the intarnat conol of the pulsesieering flipfiop.

The TLADAM is charactarized for operation over the full military semperature rangs of =66°C to 125°C. The TL4Y4!
and TL4951 ars charectarized for operation from «=26°C 10 85°C. The TL4DAC and the TLAESC are charscienized tor

.operstion trom 0°C 10 70°C.
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TYPES TLAS4M, TL&LAY, TL4AY4C,

TL494C-WIDE TEMP, TL4951, TL436C

PULSE-WIDTH-MODULATION CONTROL CIRCUITS

functional block disgram

P> 1

. 7 .
R i ! OSCILLATOR P
, ¢ ___,j | o
PULSL STEEAMG L3
e
v -
veao °
Tt —c}-—- < -
comtae 1 Y A T eeeecaaa -
v,
53

ERADA AMPLIFILAS

FONINVIATING
[ oY) *

v i AT
eyt
wONINVLATING
eyt

v TG -
neJt

PLEDBAL

]

ALHLRLNCE
RIGULATOR

[}
v ]
3 1
P

(TLARONLY)

sbioluts maximum ratings over operating free-air temperature range (uniess otherwise notec)

TLaa) TLAPC ’. :
TLaBaM TL&ACY | ypiy

TLASS: TLeadaC wiDE
Supply voitage, Vo (e Now 1} 41 Y] 41 4 v
Amplitiar inout vg_',_-?l N vee ¢ 0.9 Vee 09 Vee 00) | Vee 203 v
Collactor su@vi'vol ag 41 LY .8 . ay ¥
Coullecion output current 250 250 250 260 mA
Conti 10t disslpation st (or below)

. ] . 1 1000 w
25°C troe-awr wmpersiure lsee Note 2) 000 900 000 -
Dpersting free-aif 1empersture rengs i ~8610125| ~251088 01020 | — 201080 ¥C
$10/0p8 16MOSTStLIe 18000 ; ~05101%0 | ~6510180 | —6510150| ~ 8610150 *C
Lead temperature 1718 Inch (1,6 mm) from case lor 60 wconan: J package 300 300 300 a0 ‘c
Lesd (omperaiure 1,16 :ch (1,8 mm) fiom Case for 10 seconds. N pacheys . 260 260 20 *c

'
DISSIPATION DERATING TABLE
POWER DERATING ABOVE
4
. PACKAGE  ,ATING  FACTOR TN
o, J 1000 mW 8.2 mW/'C 8°C
. .. N 1000 mW 8.2 mw/°C 41°C
recommonded operating conditions
L
TLA4I TLa94C TL4AD4C
LN
~ - TLadaM TiL496) TLADSC wWIDE UNIT
MIN MAX MIN MAX MIN MAX |MIN MAX
Sopoly voltage, Voe - ? 40 1 40 2 4] 7 40 v
Ampliter 1nput vol tages, Vy : : . [-03 Vec=2) 03 vee-2] 03 vee-21-03 Vec-2} v ﬁ]
Collecios output voliags, V) - ‘ 40 . 40 40 40 v
Collec10! output current leach transistor) 200 200 200 200 | mA
Cutrent into lrecbeck wermmal * 0.3 . [ %] [ %] 03] ma
Tunung capaciior, C1 0.42 10,000 | 047 . 10000 § 0.42 10,000 ] 0.47 10,000 nf
Taning resstor, KT 1.8 $00 1.8 $00 1.8 %0 | 1.8 800 il
Oscitiotor traguenty ] 300 [] 300 1 ~ 300 ] 300 )]
L Opersuing fres-eir tempersiure, Ta -38 126 | -28 [T} ] 0|~-20 0 K3 _
-
1-88
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TAICIWIDE TEMP, TLA4951, TL485C

Y.RES-TLAI4AM, TL494],

WLSE:WIDTH: MODULATION CONTROL CIRCUITS

TL494C,

prrepeei— "

ouetnul characiaristics over recommanded operating free-sir temparature rangs, VCC = 15V, 1= 10 kHz

(unless otherwise noted)

seforence section

TLaoal, TLATS: |
TLA9AM L
PARAMETER TEST CONDITIONS! TL4B4C, TLABLC JUNIT
L win TYe! MAX | Min_ TYPL MaX
Ouwut vy " (V) ig = 1mA 435 5 5351 475 ELRY
input reguletiun vee*7viwesdy, Ta=25C 2 % .2 25| mv
Ouwut teguiatiun 10 VW0 10mA, Ta > 25°C 1 15 } 15| mv
S::"::’::::::'"“' FaTacminomax 0z 1 02 IS
Shor<ircuss u.lzn-::v_uml ) [ Vet = 0 10 3% 50 35 A
osciliator saction '

PARAMETER TEST CONL.TIONS! MIN  TYPI MAXJUNIT
Fiiqueidy Cy - 00! .F, Ry » 128 \0 KHs
f1enuata awvigtion Of treavency Al velues 0f Voo .’.1{!!1, T a constent 10 2 k3
Frequency change with vollags VCE: »?Vicoad Vv, Ta+25C 01 . %
Frequenty chenge with tecupersture | Cy = 001 uF, AT« 12 A1, AT MIN 10 MAX 2] ™

dasd-Lme control-section (iee tigure 1)

PARAMETER S TEST CONDITIONS MIN TYPL MAX|UNIT
1nput Diss Cusrent (pn &) Vi=0w525V -2  -10} wA
Mo nomvaits Guty SyCle, s oudul | Vi(pina: =0 as [N

‘- Zeoro duty cycle 3 3.3
10Ul VN IIhOID vollage Ui 4) v
. Meammnum duty Cvehe Q

orr0r-otnShitier sections e N
PARAMETER TéST CONDITIONS MiN  TYPD max|UNIT
ot othwivaiuge Vg a3 t2eV —— . JRUURR S 2oy my
{E v OtIeel Lustenl Vm]. -2b6V Y+ 2501 nA
1nput Less Curtent Vo ipin 3l ® 20V 0.2 V| uA
~0.3
Common-mode npul volteps rengs | Vec~ 7V io80V w0 v
i Vee-2
* . Opandoop voliege el licaian avo -3V, vo-05VicdauV 70 95 ull
Uity -pain lsnudwioth . 800 AHZ
_Comnman-.node tejecion (su0 o|veeraov, | Ta28°C 1] [ ul
Gv ut sink Cutiont Win 317 Vip = ~15mV 1o -5V, V‘mn 3 =02V 0.3 0.7 mA
_OLw.al wwita current (pn J) vipeISmViedV., Vv, 335V -2 mA
wiput wction .
YLaseM TLes4), TLASSL

PARAMETER TEST CONDITIONS . TALADAC, TLASSC |UNIT

[ min TVRL MAX | MmN TYPD MAX
Collector oll-siele curtent Vg < 40V, vee =40 v 2 100 yi 100] A
Emitier off-state Surreat ' Veg~ Ve "8V, Vg0 - 150 ~100] »A
Colleciotematier | C er| Vg = 0, Ic = 200 mA 11 (K 1.1 13 v
saturation volage | Emitter follower | Ve = 18V, . s g = ~200mA as 26 15 2.5
Oulpul CONIol INPut Cusrent V) ® Vet ) 3.6 3.6 mA
For conaitiun. shawn a1 MIN o MAX, wee the ap v wnoer Sud cOUIsling CUNGILV/S.

ANl typical voives sacopl 107 (empersiure coslticients sre st T4 = Il C.
D-ulloﬂ of the shoft Circuil Phould NV $2CE8d ONS SECONY. *

X
1
of oo

SMQMG ion i e

of SHUIDLIION S58ul 1he Mesn as Serived f1um the formuls 8 &

LY
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TYPES TL4S4M, TL4SE(, TL4C
TL4SAC-WIDE TEMP, TL4951, TL495C
PULSE-WIDTH-MODULATION CONTROLCIRCUITS

slectrical charscteristics over recommended operating free-air temporature range, VCC = 15V, f = 10 kHz

(uniess otherwise noted)

pwm comparstor section (see figurs 1)

1

PARAMETER TEST CONDITIONS MIN TVP!  MAX UN.IT l
Input theesnold voitage (pn ) Zaro outy tycle 4 4.5 v
Input uink current (in ) 7 Vipin 3) = 0.7.V 0.J 0.2 mA J
stegring control (TLA9S) only
PARAMETER TEST CONDITIONS MIN MAX | ol
Vy* 04V -200
nput current uh
Vi*24V 200
2ener diode circuit {TLA48S only ) -
1
PARAMETER T€ST CONDITIONS MIN TIVP! MAK | UNIT ]
Bresh 00wn voitape vec -l v, 17 =2mA 39 v
-
Sink current Vipin 15) = ' V 0.3 mA
1013l device
PARAMETER TEST CONDITIONS . MiIN TYP!  MAX | UNIT
Pin €01 Vot vece SV * 6 10
SWNODyY wupply CuiTent ‘INA.
v v All 0iher 1npuls and outputs ooen| Vee = 40 V ® 113 "
Aversge supply current !iﬁ" =V, Ses Frgurs V 19 mA
switching charactedistics, TA = 26°C
PARAMETER YEST CONDITIONS MIN TYet Max | UNIT
Outout voitage Ne ime C i1ter liguretion; 100 <00 "
Oviput voltage tell Limne See Figure 3 25 100 ~
Outpu | vol Lage Tne time € ol (Y 100 200 ™
Output voliage fall tume Soe Frgure 4 40 100 m
1AM typrgal. oo sncaDt 107 temparature COslicion® ars a1 Tq @ 28°C.

PARAMETER MEASUREMENT INFORMATION

A S .
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@Nati‘c;nal
Semiconductor
LF351 Wide Bandwidth JFET
Input Operational Amplifier

General Description

The LF351 Is a low cost high speed JFET input opera-
tional amplifier with an internally trimmed input offset
voltage (BI-FET 1™ technotogy). The device requires a
low supply current and yet malntains a large gain band-
width product and a fast slew rate. In addition, well
matched high voitage JFET input devices provide very
jow input blas and offset currents. The LF351 is pin
compatible with the standard LM741 and uses the same
oftset voltage adjustment circultry. This feature allows
designers to immediately upgrade the overall perfor-
mance of existing LM741 designs.

The LF351 may be used in applications such as high
speed integrators, tast DIA converters, umple-and-nold
cireuits and many other clreuits. requiring fow Input
oltset voltage, fow input bias current, high Input imped-
ance, high slew rate and- wide bandwidth. The device
has low noise and offset voltage drift, but for applica-

Operational Amplifiers/Butfers

81-FET 11 ™™ Technology

tions where these requirements are critical, the LF356is
recommended. i maximum supply current is important,
however, the LF351 is the better choice.

Features

® Internally trimmed offset voltage 10mV
B Low input bias current 50pA
B Low input noise voitage 16nVIVHz
® Low input noise current 0.01pAVHz
= Wide gain bandwidth 4MHz
8 High slew rate 13Vius
® Low supply current 1.8mA
u High input impedance 1012
@ Low total harmonic distortion Ay = 10, <0.02%

AL = 10k, Vo = 20 Vp-p, BW = 20 Hz-20kHz

@ Low V/f noise corner 50 Hz
® Fast settlingtime 10 0.01% 2us

' Typical Connection

Simplified Schematic

ot e e st

L Vg O ¢

A\

INTERNALLY

INTEANALLY TRIMMED
TRIMMED
, . . -Vgg Om—4 >
Connection Diagrams (Top Views)
Mstal Can Package Dual-tn-Line Package "
BALANCE o LI Ea
T -4 v xl
eyt~ LS gurrut
4 5
V- — BALANCE
Note. Pin 4 connscred 10 cate.
107 ViEw N
Oréér Number LF351H Order Number LF35IN .
* See NS Package HOS8C See NS Package NOBA $
335




LF351

Absolute Maximum Ratings

Supply Voltage =18V ?ﬁ
Power Dissipation (Note 1) 500mwW g
Operating Temperature Range 0°Cto +70°C

TiMAX) 1sc .
Ditferentlal input Voltage =30V .
input Voitage.Range (Note 2) +15V A
Output Short Circuit Duration Continuous ‘&)
Storage Temperaturs Range -85°Cto +150°C

Lead Temperature (Soldering, 10 seconds) 300°C ix

DC Electrical Characteristics (Note 3)

LF351
SYMBOL PARAMETER CONDITIONS MIN e MAX UNITS
Vos input Offset Voltage Ag = 10kR, TA =25°C 5 10 mv
Over Temperature 13 mv N
aVogftaT | Average TC of Input Offset Rg = 10k 10 uvi*C
Voltage
ios Input Offset Current - Tj=25°C, (Notes 3, 4) 25 100 pA
Tj <70°C 4 nA
g input Bias Current Ti =25°C, (Notes 3, 4) 50 200 pA
T < 70°C 8 nA
AN Input Resistance : Tj=25°C 1012 |’ Q ]
AyoL Large Signal Voltage Gain Vg= =15V, T =25°C 25 100 vimv
Vo= =10V, R =2kQ | Ky
Over Temperature 15 vimy @
Vo Output Voltage Swing Vg = =15V, R = 10kQ +12 2135 v
VeMm Input Common-Mode Voltage = =1 +15 v
‘Range Vg= 15V =1 e v
CMRR «Common-Mode Rejection Ratio Rg £ 10kQ 70 100 dB
PSAR Supply Voltage Rejection Ratio {Note 5) 70 100 d¢B
Is Supply Current 1.8 3.4 mA
. e gt )
AC Blectrical Characteristics Note 3) ;
| LF351 .
SYMBOL ?ARAME‘I’ER COﬂDITIONS MIN VP MAX UNITS
8A Slew Rata Vg= 218V, To=25°C 13 1 vis
1 &
GBw Galin Bandwidth Product Vg= 215V, Tp =25°C 4 MHz
en Equivalent Input Noise Voltage Tao=25°C, Rs; 100Q, 16 nVIVHzZ ,
{ = 1000 Hz K
In . Equivalent Input Noise Current Tj= 25°C, 1 = 1000Hz 0.01 pAVHZ ke

Note 1: For operating at elevated temperature, the device must be derated based on a thermal resistance of 150 *C/W junction to amblonM
or 45°C/W junction to case. ’ . "
Note 2: Unless otherwise specified the absolute maximum negative input voltage I3 equal to the negative power supply voltage. R
Note 3: These specifications apply tor Vg= 215V and 0°C & Ta € +70°C. Vs, Ig and ipg are measured at Vem = 0. ;
Note 4: The input bias currents are junction leakage currents which approximately doudle for every 10°C Increase in the junction tem-

peratura, Tj. Due to the limited production test lime, the Input bias currents measured are correlated to junction temperature, tn normal
operation the junction temperature rises above the ambient temperature as a result of internal power dissipation, Pp. Tj=Ta +6ja PD
whete 84 I3 the thermal resistance from junction to ambient. Use of a heat sink is recommended i input blas cutrent is-to be hept 10 & ¥
minimum. \

Note §.: Supply voltage rejection ratio |s measured for both supply magnkudes increasing or decreasing slmunun‘eously in lCCO'dlncl':
with common practice.

ke ¥
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NPUT BIAS CURRENT A}

VOLTAGE LMY (V)
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Input Bias Current
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Typical Performance Characteristics

{nput Bias Current
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Eveur
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LF351

: &

Typica! Performance Characteristics (continued)

Undistorted Output Voltage [
Distortion vs Fraquency Swing . Open Loop Frequsncy Responeg
[} T » T Ty n —T
Vg iV st .
LT R 3 - £ o [\ ct-ﬁsv
v z N Iacnc = N e
_anp = \ Avet S N e
£ - FHER ~1% O1ST L
sem Vy-8Vrr i \ ! 8 \\
= VF [Ty } M 5 W -
BN 2 Nt # TN
| 1 g w o g ol .
[T 5 . S N
Ay 18 =
™ : £ .E, ! g n \
° I 0 ! ol
" ] » - ™ ™ ™ i1 100 10 100 M oM
FREQUENCY (2] FREQUENCY (W1} FREDUENCY (Hi}
Common-Mode Rejection ' Power Supply Rejection Equivalent Input Noise
Ratio Ratio G Voitage
PR} W R
8 T A & 1 2z ) 8
2 e~ J:;.I:w E I vge 15V | : . 1’1’1‘% - 1 ]
2 1w - L 4 5 TN Tar25¢C 1 . ,
= it ‘ Tacn & e , < " ;! T
g wi- Ve g ! T g Elx i |
- - . n H Pt s ' AR .
; v '.; -] w . o E et SRR R
= wi o™ < ¥ \\ SuFPLY 2 e
e » 1 IBSH
- \ ¥ - i 1
5 Wb ' v 4 > \ £ ol 1 B R
H CMRR<201L0G — - + OPEN LOOP t @ AN x i RS RAL u
S nl veu R . | .\ N £ Ty rini
! VOLTAGE GAIN : l £ n \ - AL il AR
z L1 l E, R : 0, O 3
01 W e NG 1M I B T P IR ] ] 18 n - e
FREQUENCY (Ke) . FREQUENCY (N} FREQUENCY (W2) IS
-
3
N
g
¥
Open Loop Voltage Gain (VIV). Output Impedance Inverter Setting Time
iU} —= = g W T 1117
s Eaen = z H“l V4 vge W B
2 T Ta< 4 £1035C - H 1Wmv // TacliC
= T 2 s
b P et = £ TmV
- - - H e
= 4/ TaewC H E |
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E ; - :1: -\ 1mv
g 1 H g 1wav N\
= T 8 £ N\
3 [ £
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LF351
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‘Application Hints (Continued)

high state. In neither case does a latch occur sinte

raising the input back within the common-mode range
again puts the input stage and thus the amplifier in 2
normal operating mode.

Exceeding the positive common-mdde limit on a single
input.will not change the phase of the output; however,
if both inputs exceed 'x_he limit, the output of the ampli-
tier wilt be forced to @ high state.

The amplifier will operate with a common-mode input
voltage ecual to the positive supply; however, the gain
bandwidth and slew rate may be decreased in this'condi-
tion. When the negative common-mode voltage swings
10 within 3V of the negative supply, 8n increase in input
offset voltage may occur.
The LF351 is biased by a zener reference which allows
Jnormal circuit operation on £4V power supplies. Supply
voltages fess than these may result in lower gain band-
. width and slew rate.
N
The LF351 will drive a 2 k2 load resistance to 10V
over the full temperature range of 0°C to +70°C. If the
amplifier is forced to drive heavier load currents, how-
ever, an increase in input offset voltage may occur on
the negative voltage swing and finally reach an active
current limit on both positive and negative swings.

Precautions should be taken to-.ensure that the power
supply for the intagrated circuit never becomes reversed
in pblarity or thal the unit is not inadvertently instalied

Detailled Schematic

)'\ca! +

backwards in a socket as an unlimited current surge

e
through the resulting forward diode within the ICcould |\
cause fusing of the internal conductors and result in a he
destroyed unit. * °

‘' Because t_hese amplifiers are JEET rather than MOSFET
input op amps they do not require special handling, g

H

As with most amplifiers, care should be taken with lead

dress, component' placement and supply decoupling in 1
order to ensure stability, For example, resistors from the
cutput to an input should be placed with the body close

to the input to minimize *‘pick.up’* and maximize the
trequency of the feedback pole- by minimizing the
capacitance from the input to ground.

A feedback pole is created when the feedback sround
any amplifier is ‘resistive. The parallel resistance and
capacitance from tRe input of the device {usually the
inverting inpuj) to AC ground set the frequency of the
pole. In many instances the frequency of this pole is
much greater than the expected 3 dB frequency of the
closed loop gain and consequently there is negligible
effect on stability margin, -However, it the feedback
pole is less than approximately 6 times the expected

3 dB frequency a lead capacitor should be placed from
the output to the input of the op amp. The value of the
added capacitor should be such that the_RC time cotsem.
stant of this capacitor and the tesistance it parallels ™
is greater than or equal to the original feedback pole
time constant.

n
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Typical Applications

Supply Current Indicator/Limiter

[
VaumLy A.A:A Pe o TOSYSTEMBUPPLY
RAAAA VOLTAGE CONNRCTION
s 2
+ - 7
. Ny _,Vn . vout
! - LFI5Y 70 CONTAOL CIRCUITRY
A, T . '
< .
>
;, 1]
v-

® VQuT switches high when Rglg > Vp

Uttra-Low (or High) Duty Cycle Pulse Generator

15€47

Hi-2y Inverting Amplifier

Pu‘nmic input capacitance C1 o (3 pF for LF361
plus eny additional layout capacitencel interscts
with feedback elements and crestes undesirable
high frequency pole. To compensate, 8dd,C2 such
.that: R2C2 & R1C1.

Long Time {ntegrator

. xNs n v
RESET
p—O ouTPUT ;
IKTEGRATE V4 LF1333
r’ v
< Vit O—AAA—4
S 3w,
¥
% "
- -
' . 48 -2Vg :
! ® 1QUTPUT HIGH = RICEn i
touT 48 -~ Vg
2vg -78 ® | ow leakage capacitor DS
® 1QUTPUT Low = R2C2n ® 50k pot uspd for less sensitive Vg adjust . - LAl
vVg-178 . .-
whete Vg = V* + IV N
*low leskage capacitor 1
.
.
.
' n
— ;
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MOTOROLA

- s

... gallium ide LED opti

NPN PHOTOTRANSISTORS AND
. PN INFRARED EMITTING DIODES .

’ sistors designed for applications equiring. electrical isolation,
high-current transfer ratios, small

Y leg to siticon phototran-

800 size snd low cost; such
and feedback |

as intartacing and cQupling sy

e High isolation Voltage —
Viso = 7500V {Min}

® High Collector Outpuf Current
@I = 10mA—
Ic = 6.0 mA (Typ}— 4N25,A4N28
2.0 mA (Typ) — 4N27,4N28

e Economical, Compact, Dual-In-Line
Pachsge

solid-stata relays and general-purposs switching circuits.

P!

o Excellent Frequency Response —
300 kHz (Typ}
© Fast Switching Times @ Ic = 10 mA
ton = 0.87 us (Typ) — 4N25.A4N26
2.1 us (Typ) — 4N27,4N28
o - 11 us {Typ) — AN25,A.4N26
6.0 us (Typ) — 4N27,4N28
® 4N25A is UL Recognized
File Number E5491%

4N25, 4N25A
4N26
4N27
4N28

OPTO
COUPLER/ISOLATOR

TRANSISTOR OUTPUT

*MAXIMUM RATINGS (T4 = 25°C yniess otherwise noted).

L Rating T Symbol | Valuse |  Unt |
INFRARED-EMITTING DIODE MAXIMUM RATINGS
Avvarse VOltage " VR 3.0 Vol
Forward Current — Continuous g 80 mA .
Forward Current — Pesk Ig 30 Amp
Pulse Width = 300 p3, 2.0% Duty Cycle
Tots! Powsr Dssipation @ Ta = 25°C L) 150 mw’
Negligible Power in Transistor
Derate sbove 25°C 20 mw/oC l el
PHOTOTRANSISTOR MAXIMUM RATINGS ’ A c '_ L -—]
*l itector-E mitter Voitage VCEOQ 30 Votlts F__-_.—-—ﬁj—_
€ minter-Coliector Voltsge VECO 7.0 Volts 3
Collsctor-Base Voltags VcBo 70 Voits m ! "‘ L
Towl Device Dissrpation 0 To = 26°C Po 150 mW
[Negtigible Power in Diode __I G 1= ] ‘ J
Derste above 26°C . 2.0 mw/oC
TOTAL DEVICE RATINGS . . STYLE ¥
Total Device Dissipstion @ T = 25°C ) 250 mw . L ; ::3:;0!
Equal Power Dissipation in Each Element 3 oKe
Derate sbove 25°C 33 W /°C 4 EMITTER
Junction Temperature Range Ty -55 to +100 °c : Eg;:‘n”
Storage Temperature Range Torg 55 10 +150 oc woTES:
[So1dening Termperature (10 4) 260 s 1. DIMENSIONS A ANO B ARE DATUMS,

JEDEC Regi d Date.

FIGURE 1 = MAXIMUM POWER DISSIPATION

#gure 1 1 based upon usng imn

valugy in the squation

2 [F) 15 SEATING PLANE.
3. POSITIONAL TOLERANCES FOR LEADS:
013 (0 UG 1 [
4. DIMENSION L 70 CENTER OF LEADS
WHEN FORMED PARALLEL.

§. ORENSIONING AND TOLERANCING PER
ANSE Y14.5. 1973,

3-3

§ ! Ts1-Ta*Roya (Pp1 ¢ Ko PO2}
o A where MiLtLMETERS] _InCHES
§ W ™ Ty3 Jduncton Temperature {100°C! oI MIK [ MAX | Wi MAX
£ \ Tx Ambisnt Temperature 13 889 10320 [ 0.350
g r— A T 10 [ 640 | 0.24071 0260
-4 —— . e \ Rpja Junction to Amtsent Thermat 371508 5 T0200
- R A 1500°C/W) 41 651 [ 0016 1 0010 |
i \ \ Ppy Power Dusigbtion in One Chip [ 78 100401 9070
E - 5 ' | Pp2 Powet Disspation in Other Chp . H N'__ﬂ_tm_ LA 'gc-’ﬂ
: @ 1 - —  Kg Tnermat Coupling Cositicrent X1 3.5 [ 381 1010010150
M : \ \ \ (208 U] 1E8sC 0,300 65€C_|
e " l Exampte M Qs___ 150 o

| . 63811 01

e W m W n W R w:":o‘ 50?'2 "l‘: ‘I"‘.:""“: 0 Vil 76
Al . 3
D). AVERAGE POWEE DISHPATION futt) T i e tes tmam 50 i CASE 730A07
®



4N25, 4N25A, 4N26, 4N27, 4N28

LED CHARACTERISTICS (T4 * 259C unten otherwine netea)

Characterlatic 1., Symbol Min Typ. Max Unit
TReveny hobhRge Quitent in ] 2.00% 100 A
(VR =3.0V,R| » 1.0Mohms) .
“Forward Voitage VE - 1.2 1.6 Vot
(g = 10 maAl
Capacitance c - 40 - pF

(VR=0V, 1=1.0MH2)

PHOTOTRANSISTOR CHARACTERISTICS (T 4 » 28°C ano I§ = O unless otnarwise noted)

*Collector-Emnter Dark Current 4N2S, A, AN26, 4N27 Iceo - 3.5 50 nA
(VeE = 10 V, 8sse Openl AN28 - - 100
*Cotlector-Base Darh Current lcso - - 20 nA
{Veg ® 10 V, Emitter Open)
*Collector-Base Breakaown Voluage V{BRICBO 70 - - Volts
*  (ig = 100 A, IE = 0) .
*Collector-Emitier Breakdown Voltage V(BRICEO 30 - - Voits
tic=1.0mA,lg = 0 R
*Emitter-Cotiector Breskdown Voltage V(BR)ECO 7.0 8.0 - Voits
(lg = 100 wA, |g = O}
OC Current Gain : . heE - 326 - -

IVcg » 8.0V, I = 800 uA)

COUPLED CHARACTERISTICS (1 5 = 26°C unisis otherwite noted)

*Cotiector Qutput Current t1) aN25, A, aN26 ic 20 of 80 - mA
(Ve ® 10V, 1 * 10mA., ig = 0} N 4N27, 4N28 1.0 2.0 -
Isotation Surge Voftage (2, 5 Viso ’ Voits
160 Hz Peak ac, 5 Seconds) 7500 - -
(60 Hz Peak) *4N25, A 2500 - -
*4N2Z6, AN27 1500 - -
*4N28 600 - -
{60 Hz RMS for 1 Second) {3} *4N25A 1775 - -
isotation Resistance {2} - - oM - Ohmi
{V =500V}
*Coiiector-Emitter Saruranion VCE{sat) - 0.2 05 Voiu
{ic=20mA, ig = 50 mA)
isotation Capscitance (2] - - 0.5 - of
{ve=0,{=1.0MHr .
Bandwsdth (4) : - - 300 - kH2
{Ic = 2.0 mA, R_ = 100 ohms, Figure 11 {2}
SWITCHING CHARACTERISTICS
Delsy Time . 4N25, A, 4N26 ta - 0.07 - us
{lc=10mA,Vec =10V 2N27,4N28 - 0.10 -~
Rue Time | Figures 6 and 8} 4N25, A, 4N26 1\ - 0.8 - us
.- AN27, aN28 - 2.0 -
Storage Time 4N25, A, 4N26 1 - 4.0 - NS
{ic=10mA, Ve = 10V 4N27,4N28 - 2.0 -
Fall Time Figures 7 and 8) 4N25, A, 4N26 a - 8.0 - Iy
. . 4N27,4N28 - 8.0 . -
. JEDEC Reg Data ’
(1) Puise Test Putss Wigth = 300 us, Duty Cycle € 2 0%.
(2) For this test LED pins 1 and 2 pre and p pins 4, 5, and & are commaon,

(3) ARMS Volits, 60 Hz. For thi 1est, pine 1, 2, sna 3 are common snd pins 4, 5, ana & sre commaon,
(4) 1§ scjusted to yield ic = 2.0 mA and i = 2 0 MA p-p 8t 10 kH2.
(S} isoration Surge Vottage, V 50. Is ah internal cevice dislectric break down ating
“ DC CURRENT TRANSFER CHARACTERISTICS
FIGURE 2 — 4N25,A AN26 FIGURE 3 ~ 4N27,4N28
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4N25, 4N25A, 4N26, 4N27, 4N28

TYPICAL ELECTRICAL CHARACTERISTICS

'FIGURE 4 . FORWARD CHARACTERISTICS
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FIGURE 6 - TURN-ON TIME
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4N25, 4N25A, 4N26, 4N27, 4N28

’ -

FIGURE 11 — FREQUENCY RESPONSE TEST CIRCUIT FIGURE 10 — FREQUENCY RESPONSE
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TYPICAL APPLICATIONS
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general description e
o
The LM555 is a highly stable device for generating ~ m Adjustable duty cycle O
accurate time delays or oscitlation. Additional terminals ® Output can source or sink 200 mA T
are provided for triggering or resatting if desired. Inthe. . g . h ™
,time delay mode of operation, the time is precisely con- - ?utput snd lupply.'!'TL compn:lo 0.005" o ‘.'f- W
trolied by one external resistor and capagitor, For astable emperature :stability better than -005% per
operstion as an oscillator, the free running frequency and ® Normally on and normally oft output
duty cycle are accurataly controlied with two externsl . . *
resistors and one capacitor. The circuit may be triggered apphcatlons
and reset on falling wavetorms, and the output circuit

Precision timing

Pulse generation
Sequential timing

Time delay generation
Pulse width modulation
Pulse position modulation
Linear ramp generator

can source or sink up to 200 mA or drive TTL circuits.

features

@ Direct replacement for SE555/NEBSH

® Timing from microseconds through hours

@ Operates in both astable and monostable modes
r

schematic diagram . .
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LM555/LM555C

absolute maximum ratings . T,

- 1, &

Supply Voltage - ’ +1BV .

Power Dissipation (Note 1), 600 mw .

Operating Temperature Ranges . . )
(MS55C 0°Cto +70°C ! :
LMS55 : —65°C to +125°C

Storage Temperature Range -65°C to +150°C

Lead Temperature (Soldering, 10 seconds) . 300°C . 1

~ - ' 3
electrical characteristics (T, =25°C, Vcc = +6V to +15V, unless otherwise specitiad) ‘
' LIMITS
PARAMETER CONDITIONS LMSSE LMEESC UNITS
MIN VP MAX MIN ve MAX
Supply Voltage ¢ . 45 1 a5 18 v
Supply Current Vee * 8V, R ==, <13 5 3 ] mA
Ve = 15V, R == 10 12 10 1 mA
(Low State) (Note 2)
Timing Error, Monostabie .
tnntist Accuracy 0.5 2 1 <
Drift with Temperature Ra.Rg = thto 100K, 0 50 pom/°C
C=0.1uF, (Note 3}
Accuracy over Temperature ).5 3.0 15 %
Drift with Supply 0.05 0.2 0.1 wv
Timing Error, Astable
Inival Accuracy 1.5 225 %
Dritt with Temperature 90 150 pom/°C
Acocuracy over Tempersture ) 25 3.0 %
Drift with Supply 0.5 .| 030 wv
" Theeshold Voltage a.867 0.667 *Vee
Trigger Voltage . Ve = 18V . a8 [ 52 5 v
) Veeo BV : 145 | wer | e 157 v
1
Trigger Curvent . . : 05 05 HA
" Reset Voitage v 04 05 v 04 o5 1 v

Raset Current . 0 . 1 01 . ma |

Theeshold Current . (Now 4) Tt 01 08 (X] 028 Ayl

Control Voltage Level Vec =I5V &+ ¢ "] es 10 7 ° 1 " , y.;" .

. | Veg =8V . 20 333 3s - |- 28 ax 4 Vg

#in 7 Leskoge Output High . ° ) ! .1 100 1 100 Y

t
Pin 7 Sst (Nows 6) . ' R
Output Low Vec =16V, iy =16mA . 150 BRT NN B mv
* Output Low . Vee =45V, 1) =45 mA " . 4] 0. 80 L
Output Voitage Drop (Low) Vec=v T 7 ) : A
temex = 0 mMA 01 0.15 0.1 025 v/
Igwx = B0 mA 04 05 -04, 0.75 A
gk ® 100 mA . 2 22 2 25 v
- lgmnx = 200 mA 25 25 v
Ve =BV : - :
. . Ik = 8 mA i [X] 028 v
lgmx =5 MA 0% 038 2
. Output Voltags Drop (High) feouncs = 200 mA, Ve = 16V 128 128 v
e Isounce ® 100 mA, Vce = 16V 13 133 12,75 133 v
Voo = 8V 3 13 _ 27 33 v
Riss Time of Qutput ' P IR T 00 - 400 L
Fali Tims of Output ' T 100! 100 5

Nem 1: For opersting st slevetsd temperatures the devics must be dersted based on s +180°C maximum junction tempersture and s thermal
reslstance of +45°C/W junction 1o cass for TO-5 snd +150°C/W lon to lent for both pack

" Nots 2: Supply current when output high typicaity 1 mA less at Vog = BV.
Now 3: Tested st Vo » 6V and Voo ™ 16V,
Nots 4: This will determine the maximum velue of Rp, + Rg for 15V aparation. The maximum total (Rp + Rg) is 20 MO,

Now 8: No pr ) d ive pin 7 current is Necessery providing the peckegs dissipation rating will not be sxceeded.

. -
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typical performance characteristics . '
Minimum Pulse Width Supply Cumrent v
Requind for Tri_"rlm Supply Voitsge
12 TTTI . "w
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LM555/LM555C

PRSTT

applications information

MONOSTABLE OPERATION

ln this mode of operation, the timer functions ss a
oneshot (Figure 1). The external capacitor is initistly
held discharged by a transistor inside the timer. Upon ap-
plication of-a negative trigger puise of less than 1/3 Ve
1o pin 2, the flip-flop is set which both releases the short
circuit across the capacitor and drives the output high.

+5¥Y 7O 18y

’ r— T - Ve
i -- )
) s~
wseen | ¢ BsHARGE
BOAMALLY . Ol 1
s SN
I - . THRESHOLD
contaoL
syt VOLIAGH
3 . —te
samaLy 3 n 1
e g o

<
FIGURE 1. Monostable

The voltage across the capacitor then increases’exponen-
tislly for a period of t = 1.1 R, C, st the end of which
time the voltage equals 2/3 Vcc. The comparator then
resets the flip-flop which in turn discharges the capacitor
and drives the output to its low state. Figure 2 shows
the waveforms generatad in this mode of operation.
Since the charge and ‘the threshold level of the com-
parator are both directly proportional to supply voltage,
the timing internal is independent of supply.

4 /] Vi

Y o M Toy Tums: g ¥/ 0w
W all a/BrY,  Oete V. Botpet Sat/Bus,
. AgcARU Sonmm Lo Copmmaer Vet IV/Gas.
T ot .
. FIGURE 2. Monostable Wavetorrme

During the timing cycle when the output is high, the
further application of a trigger pulse will not effect the
circuit. However the circuit can be reset during this time
by the application of a negative pulse to the reset
terminal (pin 4). The output will then remain in the iow
state untif a tnmnn: pulse is again applied.

When the reset function is not in use, it is recommended.
that it be connected 0 Ve to avoid any possibility of
false triggering.

Figure 3 is #"'nomograph for sasy determination ofR,C
values for various time delays.

ASTABLE OPERATION
If the circuit is connected as shown in Figure 4 {pins 2

. and 6 connected) it will trigger itseif and free run as e

).
k7
MU
4744

0aifhe Vos S0mi0imsts 185 1M
= TWE DELAY

FIGURE 3. Tims Delay

multivibrator. The sxternal capacitor charges throagh
Ra + Rg end discharges through Rg. Thus the duty
cycle may be precisely set by the ratio of these two
resistors.
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FIGURE 4. Astable . ‘

in thls mode of opermon, the capacltof durges and
discharges between 1/3 Ve and 2/3 Vec. As in the
triggered mode, the charge and discharge times, and there-
fore the frequency are independent of the supply voitage. .

Figure 6 shows the wwe‘lorms omeuud in. this mods ..

, of operauon
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ifm charge time (output high) is given by:
t; = 0.693 (R, + Rg) C

And the dischargs time (output low) by:
t; = 0.693 (Rg) C °

Thus the total period is:

Twty +1; w0603 (Ry +2Rg)C
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applications information {(con‘t)

The frequency of oscillation is:

‘T (Ra+2Rp)C
Figure 6 may be used for quick determination of these
RC values. . g e
The duty cycle & { ( R
cycle is: -
R ‘e .‘\ « Ra t.2Rg
) -
1" \
§ ‘ \ \ '
g %\q
u .
TN N\
. «n.']n.; \
o
R I IR R

1 - FAEE-RUNNING FAEQUENCY (2}
14

FIGURE 6. Fres Running Frequency

FREQUENCY DIVIDER

The monostable circuit of Figure 1.can be used 25 a
frequency divider by adjusting the length of the timing

. Yoo W
* TIME = L2 s/,
N RIME
[ L T 1M

Top Tnor lodshaos W/Ba
Sonsn Yome: Butyst 1¥/Bey.

FIGURE 0. Pulse Width Modulator

PULSE POSITION MODULATOR

This application uses the timer connected for astable
operation, as in Figure 10, with a modulating signal
again apptied 1o the control voltage terminal. The pulse
position varies with the modulating signal, since the
threshold voltage and hence the time delay is varied.
Figure 11 shows the waveforms generated for a triangle
wave modulation signal.
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cycle. Figure 7 shows the waveforms generated in a e
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FIGURE 7. Frequency Divider . B ,
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PULSE WIDTH MODULATOR N ) :
When' the timer is connected in the monostable mode d 4 ' -
and triggered with a continuous pulse train, the output
puise width can be modulated by 2 signal applied to pin
6. Figure 8 shows the circuit, and in Figure § are some :{ n
waveform examples. : Y b
) N0
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——— FIGURE 11. Pulse Position Modulator
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1
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spplications information (con’t)

genarated, Figure 12 shows a circuit configuration that
will perform this function.
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FIGURE 12

Figure 13 shows waveforms generated by the linear ramp.

l

The time interval is given by:
2/3Vce Rg (Ry + R3IC

T=
Ry Vec ~Vee (Ry + Ry)
Ve ™ 0.8V
y ®
|
. |
. V.
V P’
VoW Ty oums: faget 3¥/Bun.
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FIGURE 13. Lineer Ramp

50% DUTY CYCLE OSCILLATOR
For 8 50% duty cyde, the resistors R, snd Rg may be

-connected -as in Figure 14. The time period for the out-

e

T
st ’

put high is the same as previous, t, = 0.683 R, C.

For the output low it is 1 =

. Rg = 2R
(R Rg)RA +Rg)] CLn ['———‘-]

2Ry - R,

Thus the frequency of oscillation is =
i+t

o Vee

FIQUARER 14, 80% Duty Cycle Oscillgtor

Note that this circuit will not oscillate if Ry is preater
than 1/2 R, because the junction of R, and Ry cannot
bring pin 2 down to 1/3 VPc and trigger the lower
comparator.

ADDITIONAL INFORMATION

Adequate power supply bypassing is necessary to protset

associated circuitry. Minimum recoromended is 0.1uF in
parailel with 1uF electrolytic,

Lower comparator storage time-can be as long as 10us
when pin 2 is driven fully to ground for triggering. This
limits the monostable pulse width to 10us minimum.

Dealay time reset to output ‘is D47us typical. Mummum
reset pulse width must be 0.3415 typical.

Pin 7 current switches wld'un 3) ns of the output
{pin 3) voltage.
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