ENEE3304
Electronics2

Oscillators

Oscillators
Role of oscillators:

*oscillators are used to generate signal

*it converts power from the dc power supply into an ac
power

Harmonic oscillators — sinusoidal wave form
Relaxation oscillators —produce non sinusoidal
They are used in :

1.Electronic Communication Devices.
2. Lab.

Instructor : Maohammad AL-Jubeh
BZU
ENEC
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Oscillators

For the circuit to operate as an oscillator it must satisfy the
Barkhausen criterial for sustained oscillation.

#1-The feedback must be positive ,this means that the
feedback signal must be phased so that it adds to the
amplifiers input signal .

#2-The loop gain (AB) must be greater than unity to allow
oscillation to build up and equal to unity to sustain the
oscillation .

Audio frequency Oscillators

1) Phase-shift Oscillator

L\{ittl Inverting Vo(t) Yol
) Amplifier M Velt) ‘
Y ST

Frequency 180 phase \ j k /I
shift at wo

Determining

— Network
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Audio frequency Oscillators

1) Phase-shift Oscillator / Inverting amplifier
© \ Vo(t) ’e)
Ro
Ri Av.Vifw
| I I [
1 ] i
C C C

Frequency Determining Network

Oscillatorsr _ oo
1) Phase-shift Oscillator R A
To find B(jw ) =YL i i

Vi(jw) =

I |
.1 c c c
R-j—) 11 =Rl =V, I I

1 1/jwc

R2Vi

1/jwc

Il

1
I, = ; < z P *
3_R3_ 5R 1 6R2 viQ) R /9*‘ ?R Vo

w2 CZT](w3 3 wC )

Instructor : Maohammad AL-Jubeh
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Oscillators —Volt——o
1) Pase-shift Oscillator R A
: .\ _Vo(jw) i
To find B(jw) = Vo) L L
| 1] |
(I:I (I:I (I:I
RZVi R R R
I3 = 3_ S5R .. 1 6R2
R wzcz'](wgcg_ wC) | L1 1
R3 Vi 1/jwc 1/jwc 1/jwc
Vo=——Ff—"FT—% 1| | | °
R Y C2+](w3 c3 a)C) Il I Il .
vi©) /6 R /3 R /% RS Vo
-O
Audio frequency Oscillators
1) Phase-shift Oscillator
To find B(jw ) - VO(.jw) 1/jwc 1/jwc 1/jwc
Vi(jw)
I I I o
1l 1l 1l
Vo(ji *
. 1 o)
Bliw) = _
(1-— Csz 2T (3 61'3R3 ,,,6CR)

At w, ; B(jw ) must be real and negative

1 6 _o
w3 C3R3  wCR
1
@o =75 ke

Instructor : Maohammad AL-Jubeh
BZU
ENEC 4
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Audio frequency Oscillators
1) Phase-shift Oscillator Yiwe  tfjwe  1fjwe

_ [ I [ o
To find Bjw ) = 22U T !

Vi(jw) vi®) % R /é R @ R ‘70

O
1
Bliw) = :
Az G acd)
At Bliw) =-— = — 2180
Wo PUW) =-75=7%
s Ay = 294180
AyB =140
Audio frequency Oscillators
1) Phase-shift Oscillator
/o(t)—O

! _ 197Hz |

fo= 2mV6RC

Instructor : Maohammad AL-Jubeh
BZU
ENEC 5
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Audio frequency Oscillators
2- Wien Bridge Oscillator

V'[i:l % Val(t) Va(t)
N i rti
hoA Nonnverting N w N

Y A — | U

Veod(t)
Frequency 0 phase G
shift at w0

Determining
Network

Audio frequency Oscillators
2- Wien Bridge Oscillator

- The Wien bridge oscillator employs a lead -lag
network.

- At one particular frequency , the phase shift across
the network is 0, therefore the feedback network is
connected to the Op.Amp’s noninverting input

terminal. 4
o—|F-w o 1+90°
+ R2 1 +
: c2 R1 —_Tca Vo(t)
Vi(t) _ 0°
T 0 o]
- 30°
Instructor : Maohammad AL-Jubeh
BZU
ENEC
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Audio frequency Oscillators
2- Wien Bridge Oscillator

1 R4 22 21
- Z:=R —
1 1/ Joey 1+jR10c, / /
1
- Z, =R+ |
=R o
V_*(t) c2 R1 = ca Vo(t)
1
Qi = Ve U®) _ 2z : | '
B(Jw)_Vi (jw) — Z1+Z; © } ©

B(w) = AN
@(R1 C1+R2 C2+Rq C2)+j(w? Ry R2€1C2—1)

At w, ; B(jw )must be real and positive

w?*R,{ R,C,C, —1=0

Audio frequency Oscillators
2- Wien Bridge Oscillator

Atw, ; B(jw )must be real ||_W o
and positive + clz Rz m% J=c1 V:(t)
Vi(t) -
- C O
PRI B
0 \/m ” 'fR1=Rz=Ri“dC1=C2=C
1 - W= —
- Atw, ; Blw) =g LR
Ry Cy - B=3=540
- %A, =320
- A, B =140

Instructor : Maohammad AL-Jubeh
BZU
ENEC 7
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Audio frequency Oscillators
2- Wien Bridge Oscillator

Frequency Determining Network \
Since C1 = C2 and R1 = R2 —

1
- fo = SZRC _ 1.06KHz

Vo(t)—O

_1 ‘|
B = E !
A, = 3 =/ \&
R4+ R 2.8
4,=1 2= . e
R3 3.47 Non Inverting Amplifier
Audio frequency Oscillators
Adaptive Negative Feedback Lk 0 uf
i
At the beginning Vee
R * —Vo(t)
A,=1+%=32>3 —i} - e
R3 -Vee
D1,D2 are off to build up L »
the oscillation R SanR G
R1 D1
Lateron D1,D2 are on = gf
M B
R = 100k <
Av =1+ A/ Rs = 3 L D2
R3 R3 SL5k

Instructor : Maohammad AL-Jubeh
BZU
ENEC 8
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Audio frequency Oscillators

Amplitude stabilized Wien bridge oscillation using
VVR (voltage variable resistor)

e The RDS of the JFET is

used to control the H% ;l[g__zj e >t T

. ' - o WF Vo 0 t
voltage gain of the Ll : Vo
noninverting amplifier. -5y T )

4 Ds
h N414a
y, D!
 IN7S1A
51V

Audio frequency Oscillators

JFET as a voltage variable resister

In the pinch of region

OV

— Vs N2 Las
Ips =Ipss (1 =) 0 v
p mA
[Vps| > [Vp|-|Vsl o _2v
—iy
0 T T T |
3 Vas 10 yo B 0
In the OhmiC I‘egion ‘Characteristic curves for a typical N-channel JFET.
_ 2Ipss Vps
Ins === Wes —Vp =) Vps

[Vpsl < [Vp|-|Vgsl

Instructor : Maohammad AL-Jubeh
BZU
ENEC 9
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Audio frequency Oscillators
JFET as a voltage variable resister

¢ In the ohmic region , the V-I characteristics are fairly Linear,
and their slopes are controlled by the magnitude of VGS .

e The smallest value of drain to source resistance occur when

VGS=0. N
_ AVps B
Tps(on) =37 Vs = 0

Audio frequency Oscillators
JFET as a voltage variable resister

For a 2N5458 n - channel to be used AVVR Vg
must be kept vary small |Vp¢| < |[Vp| -|Vis]

Ves T'ps

0 6674
-0.4v 833(Q)
-0.8v 1.11KQ
-1.2Vv 1.97KQ
-1.6V 3.33K()
-1.999V 1.33MQ

Instructor : Maohammad AL-Jubeh
BZU
ENEC
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Audio frequency Oscillators

Amplitude-Stablized Wien Bridge Oscillator

usinga VVR

e The RDS of the JFET is used to control the
voltage gain of the noninverting amplifier.

e Diodes D, and D, are used to form a half -
wave rectifier.

e When the output voltage become sufficiently
large, it is converted to negative pulsating dc

1.0,
A Na14g

y, O
F IN751A
51V

e C;is used as a filter to smooth the pulsating
dc to provide a constant dc bias voltage VGs

Audio frequency Oscillators
Building up - Oscillation

Initially D1 and D2 are off
And VGS =0
~Trpg = 667Q

i — Oscillations grow
while peak output 1s
less than 5.8 V

OAV&A[\/\ .
IRV

Ry =209Q +1791Q/ 1 )
Ry = 2090 +486Q =695Q
~ A,=32.65

1 1

TRz G T 31
L] = | = 1 L

TDS(on) = 667 @
“AB>1

Building up oscillation

Instructor : Maohammad AL-Jubeh
BZU
ENEC 11
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, _ Audio frequency Oscillators
Sustained- Oscillation

When the peak out put voltage reaches 5.9v, Dland D2 are on
and Vg =-0.1v A =31

— slabr\rze]d voltage gain
“Tps = 7410

Ry =209Q+1791Q/ 7410
Ry =733Q
And A4, =31

1

B=1;

'.'AVB:]'

@Ves = -01vV

1

2”41R1R2C1C2

Sustained oscillation, And f, = = 1.06KHz

Ganged potentiometer —

W, = ; i+ >——+t—Vo(t)—O
’R1R2C1C2

B 1 =a
= +—WW————
R2.C1 3
142241 3m R4
R1+Cz E‘ D1
= RS N
WA
= A e
D2
: : . 3rs
Ganged potentiometer are relative expensive )

Instructor : Maohammad AL-Jubeh
BZU
ENEC 12
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Audio frequency Oscillators
Practical Wien bridge oscillator

10k | .05 uf
4 A
Ri'=R; + R,
+ L—W— 68K
1 - 470 -
<
W, = ——————— 2.7k 0.05u ~Vee 5k €=MV h
0 :: M Ampadj‘ 51K +
R1,R2C1C2 1T r1 c1
M- RI3 Ve
22K
<R3 - - R4 e
1 E'IZOK = D1
B=—p, 1 oo | - =
1+F+C— A | 60k
1 2 5:1';‘:( D2

Using Active negative feedback and single potentiometer to adjust the
Frequency of the Wien Bridge oscillator.

C2=C
10k .05 uf -
L R2=R
W—} —’V\/\;—' l—
R2 @
A
Vee A
Vce
+ [ L—AA— 68K vift)
p 470 vee 1 + Vol(t)
Ve 1 e AAA -
ve W >
Amp ad] 51k + e
v
Wy R13 'Vv“ C1=C
22K E.
R4 D1 = AN —————
e RS 1L R4=R
req adj = ;
60k i(t)
2 R6 02
310k

Instructor : Maohammad AL-Jubeh
BZU
ENEC 13
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Audio frequency Oscillators

. _Ve(®
to find AU TVt In the sustained condition e
it R2=R II_
_Vo(@®
LR A1) s

Vo(t) =- Ri()+V;(1)

. Vx(t)_Vi(t)
i(t) = =12

i+ 1": Vo(t)

Vx(®) =- - Vi(®)

oa Vo) _ R
A=y = 2R,
1 1
B=—= =R
1+R—1+1 2+R_1
oo A‘U B = 1
High Frequency Harmonic Oscillators
o —— 'e}
General LC Oscillator + z3 R
Vi 71 22 Vo
+ Ro o o
vi R" Avo.Vi
. _Vo(jw) _  Z
- ﬁ (Jw) B Vi(jw) - Zy+Z3
22 21
Z3

Instructor : Maohammad AL-Jubeh
BZU
ENEC

12/27/2016

14



ENEE3304 12/27/2016
Electronics2

High Frequency Harmonic Oscillators

General LC Oscillator M
Ro
To determine 4, 2z [
A .v. -* -
i) P
] Ri
. _Ve(jw) _ Z; . i 22
Ayljw )= V(@)  Z,+R, Ay Vi ’
Z, =
1=21 J(Z2+23) - R, >>2,
Aljw) = Z1 (Z3+Z3 )Ayo ~ At w,
vi Z1(Z2+Z3 )+Ro(Z1+Z2+Z3 ) 1. 2,+2Z,+7Z3=0
Z1Z2A,0 Z;
- 2A,p=——7A4
vP Z1 (Zy+Z3 )+R,(Z1+Z3+Z3 ) A:EZ 120 z, Vo
n A, <-4
vo— Z2

Z,,Z,andZ; are pure reactances

High Frequency Harmonic Oscillators

Example of LC Oscillators

Hartley Inverting

L (o L Follower
Colpitts (o C L Inverting

L C C Non-Inverting
Clapp C C LC Inverting

(@}
(@)

Pierce crystal XTAL Inverting

Instructor : Maohammad AL-Jubeh
BZU
ENEC 15
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High Frequency Harmonic Oscillators

+VDD

L Do

Vo(t)>

Colpitts Oscillator C1 = 330pF
At w,: C2 = 680pF
Z. 42, 4+ 23=0 L= 110uH

1

_ — +jw,L=0

w, C1 w, C2 J®o ”
. _ 1 _ C1C2 Coupling
'w"_\/L_CT , Cr= €1 +C2
fo= “";T = 1.02MHz

Zq Cy

<-— =-
A‘UO - Zy Cq
A,, <-2.06

1

High Frequency Harmonic Oscillators
Clapp Oscillator

At w,
Z1 + Zz + Zg =0
1 1 . ,
N (LY Cl N Wy CZ _] Wy C3 +](DOL—
1
L 1 Vi C1=680pF
—= -t +— C2 = 1500pF
Cr €1 G G C3 = 390pF
Cr = 212.7PF L=110pH
w
fo=—— =1.04MHz
w
4 C2
A, < =-
Vo — ZZ C1

Instructor : Maohammad AL-Jubeh

BZU
ENEC

0

+VDD
LDoeo
Vo(t)
Il -
" |
Coupling
I I
1 l I
c2 c1
[ 22 Z1
I 1 |
c3
3
L
16
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High Frequency Harmonic Oscillators

The Crystal

Impedance
magnitude (Q)

10 MQ -
Ls —Cp 1 Mg

XTAL__] 100 kQ

10k
1k2
Cs 100 ©

S 10QF
1 I e A Frequency
Oscillators
High Frequency Harmonic Oscillators
The Crystal
Rs
R is very small
1 1
(JwLg+ — ) = —
. jo C3 jw C Ls Cp
L(jw)=— . 1 1 £
J@ols+ jo €3 jo Cp
2 1
. wc—
. —j Ls C Cs
Z(joo)= ®Cy 2 Tor gp —|—
P w?—
Ls CsCp
Cs+ C
2 1 2 st Cp
—_ = w =0 I
@ Lg Cg 0 Ly CsCp
. w — 1 . a) — 1
. S — 0K p— _—
VLsCs Cs Cp
LsCCore
sTEp Parallel resonance

Series resonance

Instructor : Maohammad AL-Jubeh

BZU

ENEC 17
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Oscillators
High Frequency Harmonic Oscillators
The Crystal
Rs 1
C, = 0.0060PF fs= W
L; = 0.165609H Ls = fs =5.048967MHz
R, =10Q 1
= Te
CP = 13.0PF —|—Cs Ls( C~1+gp)
l f, =5.050145MHz
fp — fs = 1.179KHz
Oscillators
High Frequency Harmonic Oscillators §
Pierce crystal oscillator. LS oo
Vo(t):
Il —
I M
Coupling

W, > W, > Wy

Instructor : Maohammad AL-Jubeh
BZU
ENEC

12/27/2016
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An OP Relaxation Oscillator

15
0.05u—— v
MN
R4 2 R3 ol
8.6KkS 10K 1
— D2
V=91V fo - 1knz =

An OP Relaxation Oscillator

Oscillators

12/27/2016

+Vo!

Vo

AN

<—T1—>{<—T2—ﬁ

T

voi)—0 -The Op. Amp relaxation oscillator shown is a
square _wave generator .

-The circuit’s frequency of oscillation is
dependent on the charge and discharge of a
capacitor C, through a resistor R;.

- The “heart” of the oscillator is an inverting
Op. Amp comparator . the comparator uses
positive feedback .

- The “heart” of the oscillator is an inverting

Op. Amp comparator . the comparator uses .

positive feedback .

Vo

Vit

Vut

Instructor : Maohammad AL-Jubeh
BZU
ENEC

Oscillators
15
vi(t)
44;#—%?— Volt)
55 330
v
—N—.
R4 & R3 o
8.6KS 10K 47 D1
D2 ._‘Ll
Vi Ry
L] VUT = m (Vz +0. 7) = B(Vz +0. 7)
R
o Vir = — R4+4R3 WV,+0.7)=-B(V,+0.7)

19
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An OP Relaxation Oscillator

10K

0.05u=

12/27/2016

Oscillators

Vo(t}—O - Ti—s T

T

e Vour =%(V, +0.7)

L 02 ¥, o Vyr = R4R+4R3 (V,+0.7) =B(V,+0.7)
R
= o Vi = — R4+“R3 (V,+0.7)=-B (V,+0.7)
Oscillators ok WY
An OP Relaxation Oscillator
o Vour =%V, +0.7) 005u=
R
o Vyr = R4+4R3 (V,+0.7)=B (V,+0.7) =
R =
© Vir = — -V, +0.7)=-B (V,+0.7) .
U (¢
Nz.Np L____,/_/_I T ' l.Wo--/‘-—---/--
Not L &) ! ) ‘]
N : : 0 \ /
! L ; ! + /
| ) V \
i | J/ ;' 1 ol _ ____ L. S _
- (N0 e / ) | ‘ Vo L
In the steady state <_T1_—|‘_T2_.

Instructor : Maohammad AL-Jubeh
BZU
ENEC
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An OP Relaxation Oscillator Oscillators

e When the output of the comparator is
positive ,capacitor C, will charge through
resistor R;.

Vo(t)—O

0.05u——

e The capacitor will attempt to charge to =
Vout=V,+0.7.

e When the voltage a cross the capacitor

s (¢
reaches the upper threshold voltage Vyr «..v, | B
,the comparators output will immediately ot '. ’f“\ ‘.' | i
switch to : ! . '. +
| ) 1
Vour=-(V,+0.7). N | \\1’/ :I ;
_(*11~VD) s / ] i

10K

e The capacitor will than start to charge from the
positive upper threshold voltage toward the
negative output voltage .

Vo(t)—O

0.05u—

e When the voltage across the capacitor reaches
the lower threshold voltage V1, the L b2
comparators output will immediately switch to =
Vour=+ (V,+0.7). =

Instructor : Maohammad AL-Jubeh
BZU
ENEC 21
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To determine the frequency of oscillation

C Ve()=V, HV,V))(1-e7T)

Atty V() =BVour

* BVour = — BVour +(Vour

* dividing both side by V,,,;

B = -B+(1+B) (1-e 7 )

. 2B= (14B) (L& 7 )

2B _ (4ot
ap - e )

L 1B

1-8_

148~

e T=2t; =2R,C, ln(””
1

fo F

1 1

“Jo=y = 2R, Cy ln(g)

If R, = 0.859R;
1+B8
In(-p) =1

Instructor : Maohammad AL-Jubeh
BZU
ENEC

(= BV )) (1677 )

~ B=0.462 af, =

Oscillators

Ry
R4+R3

= B 0.05u——

0.05u——

Vo(t)—O

12/27/2016
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Oscillators

An Op-Amp Triangle Generator

R1

AA
\AAS +

12/27/2016
v 4 Mo le)
q.8v ‘ J/‘ C
-8~ . L
vo-0  4.@v 4 Vo(t) Noz(+)

~-9.8v
VZ =9.1v
Vz+Vp=9.8v
R, =100KQ .
R)2 =820 KQ R_lz (VZ + VD) =1.2v
Oscillators
An Op-Amp Triangle Generator R
A
It consists of two stages Rt N T Ra
a) Non inverting Schmitt trigger

comparator
b) Inverting integrator

It provide two different output
waveforms
a) Square wave
b) Triangle wave

VUT I;—lz (VZ + VD) =1.2v

VLT =— ’;—12 (VZ + VD) = -1.2v

LVo2(t)—O
2

>
>
>

D2

Vo(t—O

Vit

Vut

Instructor : Maohammad AL-Jubeh
BZU

ENEC
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Oscillators
Inverting Integrator
Cy
| 0.1 uF
Assuming that Vc(07) =0 = ——
+15V
Ra
10 k2
1 t + —
Vour = — R3Cq fo Vipdt t[—,\TN? ——0 +
VN — vout(= -vci)
Virtual -
Vin lg:o:jr?d (=0 __T_.
Vout - = E = -
Oscillators
Inverting Integrator ¢,
| 0.1 uF
(——
Assuming that V; =-10mv, find V, (t) at 0.1s Ao +15V
and 0.2s 10 k2
Vour = — 22t =———2 ¢ =.1000v; e o+
out R3Cq (10kQ)(0.1pF) = Vin Vm+; vout(= —vc1)
If v;,, is-10mv and t is 0.1s l;’:gﬂﬁg (=0V) _:T:—
V,u: = — 1000v;,t = -(1000)(-10mv)(0.1s) = =
=1v
And in 0.2s Assuming tha.t +V ¢4 is 13 v we may solve the time to
reach saturation
Vour = — 1000v;,t = -(1000)(-10mv)(0.2s) v,
ou n Vout - R3Cq t = +Vsat
=2v +Vsar 13v
t= — R3;C4= m(lOkQ)(o.luf)

Instructor : Maohammad AL-Jubeh
BZU

ENEC

=(1300)(1ms)=1.3s

24
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Inverting Integrator

Oscillators

12/27/2016

vour (volits)
16—
14 Saturation
12—
I
10 |
g |
|
6 |
|
4+ |
== {
2 | |
0 Ll L 1 1 | N S
0.1 03 05 07 09 11 1.3 15 17 1.9
Oscillators
Inverting Integrator
To determine
fo For t; >t >0
Volt)=Vyr — 2t
9.8v 4 Noa (+) . R3C1 vy
1 ztVp
= — + -
- . Volt)= 2t (V2 +Vp) - 22t
ek -
% . R
g N e — Att=ty; Volt)=- 3 (Vz+Vp)=Vir
- 2w N
-9.8v - 2R{R3Cq
. sty =
T=21t1 Ry
f _1_ 1 Rz
07T " 2¢t; 4R1R3C,

Instructor : Maohammad AL-Jubeh

BZU
ENEC
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Oscillators
The 555 Timer As an Oscillator.
\_/
Ground 10 8 Power Supply (Vcc)
Trigger 2 555 7 Discharge
OQOutput 3 6 Threshold
Reset 4 5 Control Voltage
Oscillators

The 555 Timer As an Oscillator.

Vee +5Vio 15V

B 4
R1
3
—
R3 Astable Output pulses
Operation

Instructor : Maohammad AL-Jubeh
BZU
ENEC 26
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Oscillators
The 555 Timer As an Qscillator.

Functional block diagram of the 555 integrated circuit timer

vce RESET
18 14
R3
5K o1
THRESHOLD é——\—+ RES
CONTROL _%_
TRIGGER é_
DISCHARGE %—

GND

Oscillators
The 555 Timer As an Oscillator.

Internal Component of 555

e Two comparators
e Three R (5K) that set the trigger Levels
e Transistor that act as a switch
e SRlatch
® S R Qn
0 0 Q,, nochange
1 0 1
0 1 0
1 1 Forbidden

Instructor : Maohammad AL-Jubeh
BZU
ENEC

THRESHOLD

CONTROL

TRIGGER

DISCEARGE

a1

1

<1y

RESET

12/27/2016

1

5K

B QUTPUT

27
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The 555 Timer As an Qscillator.

555 timer as an a stable circuit

| vCC

s

12/27/2016

Oscillators

R3

The 555 Timer As an Oscillator.

Operation of the 555 timer oscillator.

At the beginning
Ve(0) = Ve(07)
~R=0, S=0
~Q=1, Q=0
~Transistor is off

= The capacitor start EVW s
NN

charging Ly
Tc= (RA + RB)C

Instructor : Maohammad AL-Jubeh

BZU
ENEC

Oscillators

feT7y 7, f<

28
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* When Vc(t) > %VCC

*~R=0,and S=0 No change +

«52Q=1,and Q= 0

~ The transistor is still off

~The capacitor is still charging

TC=(RA +RB)C

b 7, {7, | l

* When V(t) > V¢

~R=1,and S=0 | vee

~Q=0 ,and Q=1

* .. The transistor turns on

+ ~The capacitor starts discharging

Ta = RBC

b Ty 1. < l

Instructor : Maohammad AL-Jubeh
BZU
ENEC 29
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When V(t)< %VCC . Ve 4
~S=1,and R=0 .
~Q=1,and Q=0 :
~ The transistor turn Off
~The capacitor starts charging 5 VL
. p
o D T
—c
Oscillators
The 555 Timer As an Oscillator. e

©
s

Operation of the 555 timer oscillator.

| Ty =T, =

Instructor : Maohammad AL-Jubeh
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Oscillators

The 555 Timer As an Qscillator.

Operation of the 555 timer oscillator.

1. To find T
t
Ve@®=V; +(Vg-V)(1-e =)

2 1
VeTe)=3Vee s Vi=3Vee 5 Vi=Vec
T= (RA+RB)C

2 1 1 L
Ve(Te)=3Vee =3Vee +Vee —3Vec )(1-e )

TC =1tiln2 =(RA +RB)C In2

Oscillators

The 555 Timer As an Oscillator.

Operation of the 555 timer oscillator.

2-To find T4
t
Ve(@=V; +(Vy-V)(1-e )

1 2
Ve(Ta)=3Vecs Vi=3Vec 5 V§=0
T=RBC

1 2 2 _t
Ve(Ta) =3Vec =3Vec (0-3Vec ) (1-e )
Td: Tln2= RBC n2
Instructor : Maohammad AL-Jubeh

BZU
ENEC
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Capacitor
Voltage

t

Output
Voltage

- t

Capacitor
Voltage

t

Output
Voltage

t
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The 555 Timer As an Oscillator.

Operation of the 555 timer oscillator.

3-Tofind T
T= TC + Td =(RA + ZRB)C n2
T=0.693 (R, + 2R5)C

4- To find Duty cycle

TC Rjy+Rp
D le=D=—=
uty cycle T Rjp+2Rp

Example

Oscillators

12/27/2016

Capacitor
Voltage
t
Qutput
Voltage

» t

Tc [Td
-

Calculate the period and frequency of the blinking LED.

5 Volts

C +
\ .
= > >
RB 1BOQ > 1 SSGVH v COMP2 seT
[ < -

3.333V ~_COMP1 Flip-Flop

. RESET Q

Q

1

I <

~ Output

e

C=68uF —

RN

r NG

Instructor : Maohammad AL-Jubeh
BZU
ENEC

1[F—

T=0.693(R, +2R,)C
T =0.693(390Q + 2x180Q) x 6.8 uF
T =3.534mSec

-t
T

F= 71
3.534mSec

F=282.941Hz

32
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The 555 Timer As an Oscillator.

555 timer as a monostable circuit

Trigger
pulse

vt

i

555 timer as a monostable circuit

Ve

Oscillators
|VCC
I .
R3
5K o1 o
RES
VE R o
R4 °F
5K
VL s 0
- Lgg 2
cK 555
RS
Q14
100

12/27/2016

= Vo

555 timer as a monostable circuit

| yee
lg 4
3
R K
: = RES
w | ] ol
Trigger Ré FF
pulse 5 o B
VL ~ 50 —~ Vo
vt 3
SN i
2z B~ cz
cK 555
ve
7 RE
014
:fc 100
—1 1
o
yoegeer g Vee
=TT F e VTL f
0 T
> T=RCIn3 = 1.1RC
0

Instructor : Maohammad AL-Jubeh

BZU
ENEC
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Thrigger
i B Vi
0
e P L
-
//
. B Vrn
0 T
o
““““ Vee
[} T

T=RCIn3 ~11RC

Instructor : Maohammad AL-Jubeh
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