Analog Electronics (Electronics III)

By: M. Shahraki




M. Shahraki

Oscillators

g sl lug

e g o, Ses bl

—> d —>
f
Negative Feedback Positive Feedback
Obwg Ll
1+T =0 1-T =0

T|=1 £T =180 T|=1 /T =00r360




M. Shahraki

Oscillators

g sl lugs

o sl g 5,Shos ol
—> a/180 0.0120 >
Olwg sl
1020 < 0.5/0 «<——
a/180x0.012/0x0.5260x10,0=1 a=20

0.05a/(180 +0) =1 6 =180




M. Shahraki

Oscillators

g il Loy

Vy -

V3_ %C . Z,+R Vi Z;+R T=g =7

V2_R+ T




Oscillators

g sl lug

-+ ")

~ (RCS)® +5(RCS)? + 6RCS +1

R
@+
T(jo)=—— A _ T(io) =1
— J(RCw)’ —5(RCw)“ + j6RCw+1

Im[T (jo)]=0 —(RCw)’ +6RCw =0 w=£
R,
Re[T (je)]=1 ) R, 28R,

—5(RCw)° i1

M. Shahraki

3 S Sl Gl




Oscillators

— N
¢ Vi Y \£: CV3 _
Vo[ | |
A Vo
R R
+
VN e e
V2 . ZZ Vl _ Zl
V, zz+ySC V, zl+ySC

Z,=(R+ % )IR

Zl — (Zz +%c) ” R

M. Shahraki

FERORJ TNt

YW __ R
V, R
V, R
V, R+%C
T=du oy S




M. Shahraki

Oscillators /

R . . .
_R—Z(RCS)3 368 s e pleg
T =
(RCS)’ +6(RCS)” +5RCS +1
j%(RCa))S %(Rcm)?’ T(jw)=1
(o)== j(RCw)’ —6(RCw)* + j5RCw+1 —(RCw)’+ j6(RCw)*+5RCw— jl
Im[T (jw)]=0 ~6(RCw)® -1=0 o=
J6RC
&(RCa))B Olwg 3l el
Re[T (jo)]=1 R » R, =29R R, =30R
—(RCw)® +5RCw oXiS Sgazee by ol o




M. Shahraki

Oscillators

g sl lug

38 cad jle leg als (0,5 dqdowe

25 <|a,| < 30

]
—
]
>~

A Vo




M. Shahraki

Oscillators

g sl lug

38 cad jle leg als (0,5 dqdowe

500R ~ [ C
I
30R
28.3 <|a,| < 30
C C C R
v, -
A Vo
R R
+




M. Shahraki

Oscillators

g sl lug

50 cad sle leg asls Cow 40,5 dgue




M. Shahraki

Oscillators

g sl lug

FET L 56 cads 5l lug

Rc




M. Shahraki

Oscillators /
g Sl Ly

B ngL(RCS)3 50 cas sl Loy

"~ (RCS)® +6(RCS)? +5RCS +1

- T(jo)=1
T(jo) = i9,R. (RCw)" _ g,R. (RCw)?
- J(RCw)°~6(RCw)’ + j5RCw+1 ~ ~(RCw)’ + J6(RCw)’ +5RCw~ jL
Im[T (jw)]=0 6(RCw)? —1=0 b L
J6RC
R, (RCw)?
Re[T (jo)]=1 9n R (RCw)  _, g,,R, =29

—(RCw)® +5RCaw @
N




M. Shahraki

Oscillators




M. Shahraki

Oscillators

g 3L Gl

T:_/ %1 \3 _(F%Js

1+R,CS | (R,CS)®+3(R,CS)? +3R,CS +1

B aw e leg

\ y
— RZ ’
. Rl -
T(jo)=— 3 —— T(jow)=1
- J(R,Cw)” -3(R,Cw)" + J]3R,Cw +1
mT(jw)]=0  —(R,Cw)’+3R,Car=0 A3
3 R,C
Re[T (joo)]=1 R, , R 2R,

“3(RCw)?+1



M. Shahraki

Oscillators

72| /R |1 3600 A= /R g 000
1+R,CS 1+R,CS
\ )
ZA=180-tan*(R,Cw) =120° RZCa)=\/§ W = F\\’/i
2

R,/
A= -1 R

J1+(RCw)? R~




M. Shahraki

Oscillators

g sl lug




M. Shahraki

Oscillators

dweleo )‘L..; Qij.;

V; RCS (RCS)?

-1
—(RCw)?

T(Jo)= T(jow)=1

Im[T (jw)]=0

Re[T (jo)]=1




M. Shahraki

Oscillators

g sl lug

dweleo )’Lw Qij.;

2
T= —(Lj =1./00r 360°
RCS

/A=180—-2tan*(c0) =180-180 = 0

1
|A| - (RCCO)Z =1




M. Shahraki

Oscillators /
g sl lugs

R, Vi _—-R vy _ %C Bubba ;L. ;g
v Y Vi RV Redee
! i v, R vy
A : 2 ¥ Vs _ %C Ve _ %C
+ A 1V, R+%C V, R+%C
C -
R >>R
1 Ry, RiX
R > — B
12> 55 1 T v V, R+(R]| %C)
v, R
VN R - + - S C Rl >>i VN ~ %C
C - SC V4 R—|—%C
C— - e
4

1 V. R \1+RCS



M. Shahraki

Oscillators

Bubba s Glegs

4
Tz\ﬁ:—RZ( 1 j:MOor%OO
V. R, \1+RCS

/A=180—-4tan*(RCw) =0° tan (RCw) = 45° RCw=1 0w=—

R i

R R R

A= =1 =1 / —4
Rl

(\/1+(RCa))2)4 Viv1)




M. Shahraki

Oscillators

g sl lug

Wi VO DY
R1 ) VT Rl
A Vo
V; + 1
L RIl =
Ve 4, | SC
-------------- VN Vo 4ts, (R||lj+(R+lj
i LR C SC SC
Roc oz
i Z
"""""""" 2 T:\ﬁ:(l-l- RZ) ZRCS
— V; R, (RCS)°+3RCS +1

e



Oscillators

T=01+ R2) ZRCS
R,” (RCS)” +3RCS +1
: R, R,
j(1+E)(RCa)) (1+E)(RC0))
T(jo)= : = :
(Jo) —(RCw)* + j3RCw+1 j(RCw)’+3RCw- jl
Im[T (jo)]=0 (RCw)*-1=0 “):i
RC
(1+%)(RC&)) (1+%)
Re[T (jo)]=1 L =1 —=1

M. Shahraki

Wien | ke Loy

T(Jo)=1




M. Shahraki

Oscillators

g sl lug

R, NIRRT
R1 R,
A Vo A Vo
+ +
Rc
— — RC
Y Y YN LYY
L L
G G2 —C1 — C2




M. Shahraki

Oscillators
g sl lags
oS sl Glegs
R ho R
1 Vi
vV i vr k
T A V
s 1 VN _ Z, Z, =R || }/
V, Z,+LS b/sG
o R
VL e £ C V2 22 / (Z LS) “
£ — — +
1. L 1. V, Z,+R. 2 1 %Cz
V
e e T=-"1=2° "y yod
V. 2 =
24




M. Shahraki

Oscillators /
g sl lugs

ol S sl plegs

— R2
R.+R, +S(L+RR.C,+RR.C,)+S*(RC,L+R.C,L)+S°(RR.C,C,L)

T(jw)=1
R (Jo)

T(jo)=
(Jo) R.+R + Jo(L+RR.C, +RR.C,) _a)z(R1C1L+ R.C,L) - jaﬁ(RlRCClCZ L)

C,+C, N 1
CC,L RR.CC,

Im[T(ja))]:O »’(RR.CC,)-w(L+RR.C,+RR.C,)=0 a):\/

_R2
—1 &
R. +R, - ®*(RC,L+R.C,L) =<

Re[T (jw)]=1




M. Shahraki

Oscillators

g sl lug

ol 85 sl Ly
o C,+C, N 1 —R, 1
CC,L RR.CC, R. +R, — ®° (RC,L+R.C,L)

. 1

If RR. >——,, R. >R,
12
Oy

)~ i = C1C2 R2 — C2

CcL C, +C, R. C,




Oscillators

g sl lug

R1

Rz

L1

R1

R>

Vo

M. Shahraki

Bl sl Loy




M. Shahraki

Oscillators
g sl Gl
Ro ul’ s Lo Lo
ﬁ __& 27 ) S haad
Ri V, R,
V; -
A V
1 V Z
* VN: 11 Z =R |ILS
C ATse
C e
i : V, 7
L R L=—" _ 1
1 ELZ : V., " Z,iR. Z,=(Zi+ ) ILS

Vv
- T=N_»9 L.
v, “’*"“ =X
28




M. Shahraki

Oscillators /
g sl lugs

T _R1R2L1L2C83 L_sl') I oy
RR-.+S(R.L +RL,)+S*(RLCR. +RL,CR. +LL,)+S*(R,LLC+R.LL,.C)
T(Jo) =1
T(jw) RR,LLCo’
- JRRc+a(R: L +RL,) + jo* (RLCR: +RL,CR: + L L,) - @ (R,LL,C +R: L L,C)
Im[T(jw)]=0 ~RRc+o(R.L +RL,) +@*(RLCR: +RL,.CR; +L,L,) =0
1
“ L+L
? C(L+L,)+ .
Re[T (j)]=1 il 1 J (Lrb)

(R.L +RL,) -0’ (RLL,C+RLL,C) )

29




M. Shahraki

Oscillators

. 1 RR,LL,Cao? » S S O
\/C(L1+L2)+ L +L, (R.L +RL,)-o*(RLL,C+R.LL,C)
1" 'C
if RR. >>i,, R. >R,
L+ L,
1 R
o= — L=L+L, 2 1

CL






