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R3  330kQ2
R4 4702
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VR1 10kQ lin. carbon

VRZ to 21 22k0 horizontal sub-miniature presets (20 off)
s s

C1 100uF 16V s basd

C2, C3 0-22uF polyester (2 off)

Cc4 0-01uF polyester

C5 0-22uF polyester

C6 0:33uF polyester

Lools aau
IC1  NE556 dual timer i.c.
8 ks

B1 9V PP3 battery
S1 s.p.s.t. togale switch
LS1 3 to 5 ohm speaker approx 60mm diameter




-

/ﬁ“/)) .{d Yy

Slae 50 gl #auS GulesT - §

e o 3 8355 ol lae 51 1 LT el et bygiply o sl
; cazes ploiel yieal L e jghes il
il s el Slgame i (o Sp 33 salys sals pudys Loyl o oS (5yia g0l
LS s 5l 5o by spieyls Bl e o cnl ade
LS Je—o!
w’ ol 8oz sals Sl &IV JS5 50 NPN jghamyls S guleyT sl oml! sl,

sl S aSul Sl s el 3 2SI O 5 cll 5o syl S

canf Jlst Bl & cwbs GOUS

Jlast GoulS huugs sisoly asly 635 esls ol oS sylae 53
i

e Soghue sligS
b Bl g Sy st salsiy symy siaeh — 9SE ooie harz gamcale
B e TR R S
g5 Sguoy cubdS anlys ;9IS 3t ok

ol anles o
¥



ciml GLSe (ply 9es Dogr A g Pels G G cll S a8
( R5 3 R3 5y pauis Guyb 51 ) TRT abl & o — 6T 29,5 PNP <> Sl
ey Sl iyl Gl Gl Gl v = ST ! S (B 50 Olrl - 39tee Jeae
sl aalss abS el ol Sge YU e — ST (a5 585 5 S 995 s sl
Sgae uoglisg D1 wgws Gk 5 SIS ¢ cude SUs a4 oliT Csn g 9150 el
vl 03T ((my ) JSE L0 PNP g nln S GlesT sl Slae
(+owl 00l usSes Sgung 5L Cue )
Jlse 752
Say 1 ass gl ) JSE 0 S olS Lol sueTy S o Glae oles el 8L
3 5L (amb 0 L &) 35,8 K spoo LolSp LS el sala v JS5 50 Sog Sl ouls
b dgu 998 Juade GuleiT st jsawplys S jlae aids pulebe L osdue s
et g0 rgels g Ry P So Ll L
Souge JUSw 5w, LI (Astable Mode) JobnT edl> jo a08 b
WS mbis 1 pleg ol 01 3BsR2 3 RT wledeslie L aS e sl (30 S )
e e ol Gl ol o Ll e s | 2ay5 20 St e

r

=)

e 3 e S5t 01,5 o lovia Ly JSZ

70



»

[

» ’,"}*C »e

1.C.} : -
NESSSY bt OK'——""—" : —,‘—(E B,T
- L5
e
S —Cc
F 1 lvd | SK1
o I T
; I ey
% i - _——
S B SN e .
o ~
g
I 8 e

S sgiengyilys Jal 100 ey IS5 | o

255K 51308 Goyb 5l jeepls ool Al ol ab) i b e R3Ol TaS
bl cul abd TR aSelie o bt cos jsuwilys oulply 5 cwl Jado TR
piial g Al 13000 0 ZbS Cawl Jlab TR &5 (gadge 39 Sge anles culas g sal
Lo obgS Jlail per TRT by gulesT cod gl
aSe olaul ) s Cuady 51 85 38,8 olaml s sly NPN speuplys S
soilys sags & Jaz LTIETR2  pieurlys b lssessiue )08 YU Jolp ooy
(+00,5m ;1381

.Q..-'xoT d'l'. Yo Q3o siLo 3 yon

.'ESLL" plSka L oo B 36 zss

il ol 5l plegs (S Sl Cad g0 Jold jlas « Sebs plSlun w2 L

)Jeﬂls‘ekw‘ﬁ-e#sq;h'g‘ﬂ’iﬁ'@gsﬂéj-ﬁ‘g-éﬂﬁ.;HJ-JL"-.--C‘
24



anlys (pgels) abd spieuyls amuadl g Spiue obigS Jlasl p JuleyT o jsimily
YV

Suob 31 oilesT cos spaezl el (dees ledl Buss ) 9gd wh S5
Lt - Soiue Sy iliss Ssess 995 (0203) GOl spauuyilss 5 asdly GulsS cuaglie
casl pdl GalesT o syl oS o9 o5y

sLSs cslu 3b

bty slpy . ouS ags yo e 1Yo x 78 x Fo olul aus & oo was sl
Solamgn Jlad! am LS GpbS o . auS saline! glaad; aw B S 5l el g A
S pund (b ) laSls an Jlait K Sus Sib y8y (JeasSass)
(P JS5) sosie slom (a3lm 1F ciesy 1A) o1 ghise i o sy Lol S "Ll
s Jlasl sl ((Sob) SSpu 0T s 3 2035 angs S Sl 5l awlyie |y gl asdo
cagds Gl 1 ol ogesy slae o e, IS dalSqs g slashs

e o3V S aal T 51 awlyiae oS caul sad sals slio ju ol gl JUO
ol By o Sl ploe S aaS e ST pailel; spieils S By S cud SN

g cl Ugpme gads ol plo gl ool <98 Sy el Sas siiun obsS Jlas! simaly




yinSaS oS lasie ol aales Sl Sgas oab OOy e
i wiles oo b gk s ages ST lse 5o szl GuleT pls 5
a5 Juds Slg sges oS0 oo comload (Syes) obaS Jlas! jynn il oS s T
Mosls it 1T ohys oy 2! b 65 @asiunilss Gaussd 51 I8 o Sl sl oy
b as2s ol oS cuglis sgmumply oF GLbI 5o LT a5 sy 5 suslaly sl o 2K e
S wadl e Glisl e ol eyt Jhe sl a8 Thaes SBb 5 gade ! e b
Jes il loasly a Bl 1 Byl, oYLl S casS ooJas puse Slib ol sl YL IEY

Lo S aaalys e bl Sl oS Jeog

Sga alm“.n‘

Ny 50558, b osges 5102 ksl <oy S 0 Bags cud sl plyie 1) s ol
15 51 ity Jlosm! jo L adl el B, Gk T a5 oS suas 1 55yl sla D)
L0 aalS 81y (9508 oo plle gl 5o )apiee gy Pl s Gl NPN cuads

cas anlys pgels gl s 9,8 S5 PP Caady

A

‘.



S1 4-pole 2-way rotary switch
S2 rotary double pole switch
B1 PP3 9V battery

SK1 3-pin DIN socket
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IC1 NES55V timer i.c.
TR1 BC179 silicon pnp
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D1 ¥-1 volt 400mW Zener diode.
D2, D3 IN914 or similar general purpose diodes
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25 3;:2 o * Taidt IC1 SES Timer.
R3 4-7k0 MGl e
e o MET ImA d.c. moving coil edgewise meter
VRI 4-7xQ pre-set,
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LM555/LM555C

——]
absolute maximum ratings
Supply Voitage +i8Vv
Powes Dissipation (Note 1) 600 mW
Operating Temperature Hangss
LMS55C 0'C wa+70°C
LASSES =55°C 10 +125°C
Stocage Temperature Range —65°C 10 +1650°C
Lead Temperature (Seldering, loiﬂconésl 300°C *
electrical characteristics (T, = 25°C, Ve = #5V 1o +15V, unless otherwise specified)
LIMITS
PARAMETER CONDITIONS LM555 LMLSEC UNITS
AN IYP MAax MiN TYP MAX
Soppiy Voltage 45 18 ah 1% v
Suppty Cucreny Veg. "5V, R = y 3 13 a < wa
Vee = 16V R == 10 12 10 15 mA
fLew Stae) INore 24
Tiuming Escar, Monostabile
Initial Accuracy 05 2 1 LS
Orift with Tempersture fi., By =1k 0 100k, o =0 s C
C» 0.1xF, (Note 3|
Actucacy over Tempetature 15 30 15 -~
Duife with Supply 005 0.2 (18 | L S
Twwonvg Evrer, Astable A
Enital Accuracy 15 3 225 £l —
Doty mith Temperatuie 80 150 e C
Aoty over Temperature 25 30 5
Onts with Supply 0% 02 0.30 05 v
Threstold Veltage 0687 0es? A Ver
Trogawr Voltage Vee = 15V an 5 ! 52 s v
Voo " BV 1.45 167 19 167 v
Tewgger Current D.or 06 on 09 uA
Reset Vollage o 05 L) L) o8 1 Ll
Rexet Current (v } o4 01 a4 o
Thieshold Curvent o &) o oz a1 075 pA
Control Voitage Leve! Ve = 15V %6 10 10e 9 10 " v
Vee =SV 28 333 kE- ] 26 33 El v
Pin 7 Leakage Ourput High 1 100 1 300 A
P 7 Sar (Note 5)
Output Low Vee = 15V 1, » 1EmA 150 * =V
Outent Low Vee €5V, Iy =4S mA 0 100 80 Einy) "“"
Output Veltage Dvep (Low! Vee = 15V
Iive * 10 MA o 015 o 025 v
ling = SOmA 04 os o4 a.rs v
lainw = 100 mA 2 22 2 25 v
Iyoen = 200 mA 5 25 v
Vo = BV
Foow = B mA a1 0.26 v
L = SmA Qzs 0.35 v
Optput Voltage Drop (Highl houveace - WO mA Vee ™ nv 125 125 v
Lounce * 100 mA, Voo = 15V 13 12.3 1275 123 v
Vee = 5V 3 33 278 33 v
Raoe Tooe of Cutput 100 . l&} -~
Fa¥ Time of Outout 100 00 i

Notn 1: For operating at elevated temparatures the cevics must be derated bavwd an a +150° C marimum junction termperature and 3 theemal
resivtancs of +45°C/W juncticn to case for TO-5 and + 150" CIW junction to ambient for both packapes.

Now 2: Supply current when output high tvpacally T ma less st Voo = SV
Nets 31 Tesied 21 Vo = 5V and Voo = 1SV,

Note £: This will determine the meximum vatue of A,y + B for 15V cperdtion. The muximum 1o1al (R g + Bl s 20 M.

Note 5: No protection sosinst excessive pin 7 current i necessisy providing the package dissipation rating will not be exceaded.
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MONOSTABLE OPERATION

In this mode of operation, the timer funcrions as a
one-shot (Figure 7). The external capacitor is initially
held discharged by a transistor inside the timer. Upon ap-
plication of 2 negative trigger pulse of less than 1/3 Vee
10 pin 2, the flip-flop is set which both releases the short
circuit across the capacitp‘ and drives the output high,

5V TD -5V

Ve

T hbalse

The voltage across the capacitor then increases exponen-
tially for a period of t = 1.1 RLC, at the end of which
time the voltage equals 2/3 Vee. The comparater then
resets the flip-flop which in turn discharges the capacitor
and drives the output 1o its low state. Figure 2 shows
the waveforms generated in this mode of operation.
Since the charge and the threshold leve! of the com-
parator are both directly proportional to supply voltage,
the timing internal is independent of supply.

|
BESSEunmy
| PEE |

s
AT ALl ;
A

Ve * Wy Tow Totir lnpet I 0

TWE 1 e Dy Vadwn Frme Guiows S¥ G

AT R Batrem Toacs Capwotes Vrsep IV 3
Crenr

o b lgin slemge JSE

During the timing cycle when the output is high, the
further application of a trigger pulse wili not effect the
circuit. However the circuit can be reset during this time
by the application «f 3 negative pulse to the resst
terminal (pin 4), The output will then remain in the low
state until a trigger pulse is again applied.

When the reset function is not in use, it is recommended
that it be connected to Ve 10 avoid any possibility of
false triggering.

Figure 3 is a nomograph for easy determination of R, 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 itself and free run as a

(L[ Y7V}
P

"
1 —-L:JQ ‘/ ‘y_
ey,

0y | SAIFL o
{ \.*/
2ot 4 /
(/Y

as0t

MaAai0s T 0o 100m1s s 300
Lo~ TIME ORLAY

»b ol
multivibrator, The #XTETTAl capacitor charges through
Ra + RBRg and discharges through Rg. Thus the duty

cycle may be precisely set by the ratio of these two
[e5istors_.

€ - CAPAGCITANGE {5}

i s,
TS S A
P
f L i ek

Sl T
In this mode of operation, the capacitor charges and
discharges between 1/3 Vo and 2/3 Ve, As in the

triggered mode, the charge and discharge times, and there-
fore the frequency are independent of the supply voltage.

Figure 5 shows the waveforms generated in this mode
of operation.

| i)
} 1 | |
1 1 WK |
v | =
REREL A
B NP 3 W @l
r & I =
1
| 1
Vx * WY u.v-u-.'o-—-w-a-
- Amy Bormw Tismn Copecrm Vabwg W ibm
LA T
Ry * I
Cetnns

ST slemge S
The charge time [output high) is given by:
Iy = 0.693 (R‘ + n', Cc

And the discharge time (output low} by:
1z 0693 (Rg)C

* Thus the total penod is:
Te=t, +1, = 0693 (R, + 2Rg4) C

L

v
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applications information (con’t)

The frequency of oscillation is:
1 1.44

Figure 6 may be used for quick determination of these
RC values, -

Ag
The duty cycle is: D=
Ra + 2Rg

10

1w
3

I,
%

5 .
S

i:l am

aom

LA 1 m . 10w 108
- FREENUNNING FREOUENCY (Hel

FREQUENCY DIVIDER

The monostable tircuit of Figurs 1 can be used as a
frequency divider by adjusting the length of the tirming
cycle. Figure 7 shows the waveforms generated in a
divide by three circuit,

[ vl Sk | B

L

| 5 E
Yoo = WY Top Toncd Ioput 4V 3

TIE = STy Mdds Lune Duigws T8 D
LNE R TH Betw Trms Lapanior T/ Due

o 555 8008 aulis

PULSE WIDTH MODULATOR

When the timer is connected in the monostabla mode
and triggered with a continuous pulse train, the output
pulse width can be modulated by a signal applied to pin
5. Figure 8 shows the circuit, and in Figure 9 are some
waveform oxamphl.-s.
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PULSE POSITiON MODULATOR

This application uses the timer connected for astable
oparation, as in Figure 10, with a modulating signal
again applied to the controi voltage terminal. The pulse
position varies with the modulating signal, since the
threshold voltage and hence the ume dalay s varned,
Figure 11 shows the waveforms generated for a triangie
wave modulation signal.
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LINEAR RAMP

When the pullup resistor, R, in the monostable circuit
is replaced by 3 constant current source, a linear ramp Is
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applications information (con’t)

generated. Flgure 12 shows 8 circuit configuration that
will perform this function,
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Figure 13 shows waverorms generated by the linear ramo,
The time interval is given by:
T 2/3Vee Rg (Ry + Ryl C
Ry Vee Ve (Ry + R3)
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50% DUTY CYCLE OSCILLATOR

For 8 50% duty cycle, tne resistors R4 and Rg may be
connected as in Figure 14, The time periad for the out-

put high is the same as previous, T, = 0.693 R, C.
For the output low it is 5 =

[(Ra Rg)/iRx + Rg)l CLn |-8_28a
PR Pl il
a Rg)/{RA + Rg IRa—Ax
1
Thus the frequency of oscillation s | =
1%t
1[740 Voo
S
L T s T
: ’ A
L) . :
OVThT Ol 2 3 3 1 :: :"-.
] I “ane
rcure s, 593wl Hlas

Note that this circuit will not oscillete if Rg is greater |
than 1/2 R, because the junction of A, and Ry cannot
bring pin 2 down 10 1/3 Vo and wrigger the lower
cCOMParator.

ADDITIONAL INFORMATION

Adequate power supply bypassing is necessary 10 protect
associated circuitry, Minimum recommended is 0.1xF in
paraliel with 1uF electrolvtic.

Lower comparator storage time can be as long as 10us™
when gin 2 is driven fully to ground for triggering. This
limits he monostable pulse width 10 10us mimimum,

Delay time reset to output is 0.47us typical, Minimum
reset pulse width must be 0 3us, typical.

Pin 7 current switehes within 30 ns of the outpul
{pin 3} voltage,
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