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Phases [not a core topic by itself ; unlocks fillers t circuit analysis/ design)
Motivation :

inputs ]
DON'T BE SCARED

→ often
,
Vin A) = Acss (wt-1¢) fur circuits [sinusoidal OF COMPLEX NUMBERS !

↳
→ they make computations

→ linear circuits (Rhc) : frequencies don't change .

alot easier !
→ use phase to analyze circuit ; retain non-free into .

(tilde,
~) (amplitude, phase]-

Bok Plots : Magnitude ,
Phase

¥4arising !Formulas :

Time Domain→ Phasor Domain : Acss (wt-1¢) ⇐ Ie
"

(Acsslwtt 4) = Az (eilwt-H-e-ilwt-op.IE ¥
*exit _¥÷÷:?)complex

p¥

-

Phasor Domain→ Time Domain : Be" ⇐ 2Boss (Wttv)
Impedances Euler's Formulas

R : Zr = R since)= ¥ ( ei× - e-
J×)

L: ZL = JWL

C : Ze =
= ÷ us (x) = { (e" + e-i×)

References :

→ Note 4 : Sections 5/6/7

→ Lecture 4B : page 9 onwards

→ Lecture 5A

Problems :

→ Midterm 1
,
63b)

↳ HW 6 Q3
, 5,6 eJ%=j
= -

extends beyond
phasws.

→ Dis 513

Examples

1) vmlt) = Css (t) ⇒ Ñm = 0.5

2) vi. (t) = 46s (51-+173) ⇒ VI. = 2ei%
plug into circuits

3) "h A) ⇐ 4ns (20++5/3) ⇒ ypn , yejuy, }
heed to remember w !

Component impedances
.

4) Vin A) = 3sm(let -%) = 3↳s(6t + "%) ⇒ Fm = Yei
"%

5) Vin A) = 9 css (%) ⇒ In = feints



Dis 6B

Filters his IYIITF-wrd.mg for

Motivation : Interactive Matlab demo

→ signals exist in real world : net
"

pure sinusoids
" →Awalogsn'tan '

w-ant.ge: 4
(contain no-one ) Mr WMpMpMh noisy .

→ want to cancel worse but keep signal ! → Filtering : keep what we want
-

what we don't
.attenuateconsiderations :

→ Later courses :

→ B signal freq .

> or 2 noise freq ? ""

_¥→M→ what components are available ?

RC ⇐ LR but maybe no inductors m lab !
↳ some system! Maybe a

circuit , could be something else
.

→¥4 : what frequency do we begin to → concept of a transfer function

that depends on frequency) B
attenuate (decrease amplitude ) by seurat .

more than HE ?

Overview /Categories
type TIE QEW bow filtering wµ

High - Pass CR
,
RL I + MtÑÑMM = pptmthhymnrunnhymnp → MMMMM ( wa attenuated)

Low - Pass RC
,
LR ~ + MMMMM = plhmhhymnthmhhhypp =)Ñ (unattenuated)

Band-pass Ri•-"}→"~ + www.iun-nh-wmhiiiwmhwr → Nh (www.aakeuuated)

Band - snprii-m-t.io
" I + www.hivu-nh-wmhiiiwmhmnr →wrlmnhymnrmnhhmnrlwu attenuated)

§ We-1Wh

KEY Formula : if circuits TF B DBGB Remember : RC is low-pass
¥
- (all others follow)

H(w)= / Mcw)/ É¥É¥ → swap components of swap Lee

making \ = LP ⇐ HP

R swap Vin
c

Vin (f) = A Css (Wst -1¢) ⇒ A. / Hlws) / cos first-10+4 Hlws))
""

←w-pV0wt components ← 11-→Vowt
circuit ①

=
,
c
→ ②

filtering
= Vout (t) LI HI § R
f E E

References
' Midterm 1 LIFEavg.p.ua#s)/IYcQ3c)

→ Note 5 swap Vin hVin
.-Ñw→Vowt components •sM=qV0wt

→ Lectures 5A/51316A ③
Ep &L → ④ L-p.fr

± =.

Problems :

→ Midterm I 64/8
→ Dis 6A,/6B
→ HW 6

,
☒ [HW 5 is entirely about RLC variants]

→ HW 7
,
Q 2/3/4

→ Note 5 : worked example at start /Note 4 : worked example at end



Bode Plots

Motivation :

→ exact transfer functions : need graphing talc to plot
→ want an approximation method

→ Bode plots summarize effect of a circuit on input at any frequency .

→ given input signal , use bode plot to wear- instantly get output signal ( ¥} ! )

Main Concepts
→ Bode Plot Summary : Note 6

1pole at w=0 : pole at Wc: f-

+ t.am:

÷:)
.my

zero at w=O

T TNzo zeros at origin

H(jw)= K
ÑÑÑ (1+5%-1) - - - ' (Hj¥n) }n "

simple
"
zeros

(jw)NP0 ¥w_p,) - - . . . ( I + jwp-w.ru) 3m
"

simple
"

poles
-

WEIDO WEIE%po poles at origin f f

Example : Hlw)= too# . ¥;;¥÷,(Hi :-)]
zeds

] '

pole
ww

gain pole [ we-40001kW
"

atwReferences
-

=°
zero at

→ Note 6 wa

1000 -

→ lecture 51316A no -
San __ 100

zoo at

W-400

10 - pole at
origin

Problems : w
'

try
I o l l s

→ Midterm 1
,
43 c / 8 1 10 100 1000 10

"

0,1 -
0.1 __ w pole at

→ Dis 6A/GB/9A#) o.o , -
w=woo

→ HW 6/7 0.001 -



HW 6
,
Problem 6 [like Note 5, first example]

Note 4
,
last example

a) ↳ G) = 1052 css (loot -44)
* :-.
= loaf 700 = -4/4

zr=5 2-i-j-wc-j.o.ae-3 " Éj b) ✓f ñ= ?
E 1¥ ej

. -1%4

lgzejwl-j.loo.5oxrs.is
= ggzq

-jñtt

= 5;

R
- c) Mount

vs ⇒ Ñout -_ v5
Kent G)⇐ -vslt)

b) 2-412-2
. ¥cHalt)

ZCHZLI-Z-rg.IE/1jwL+R
⇒
°

R-wTc+jwh ]
÷

Hlw) = 1 @ w-400

Vowtltl -_ A / HEH ascot-74 -141¥IT
Yhlt)

=bfzcss(loot_ñK)M_


