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S PLANE

N

WHY N THE
S PLANE (REST OF LECTURE)

LOOK AT RECONSTRUCTION OF SIGNAL WITH DAC

SAMPLES
‘/‘/ AMPLE
Vi |
\/DA( *—rﬁl
- :
TIME DOMAIN
IMTEQPQETAT?OM

NEED TO YSMOGTH QU1
STEPS FROMN DAC

#

FREQ DOMAIN
Ml

NOISE FROM
DAC STEPS

FREQ DOMAIN
INTERPRETA TION

]T \ FILTER TRANSMISS ION

5

S~
PASS ELIMINATE
SIGNAL NOISE



FOURIER TRANSFORM: PLOT V AS A FUNCTION OF FREQ W
jvl THOW Much "

MAG

Afdn 7
LAVATAIRIAY

PHASE [
| |

ANY WAVEFORM (AN BE EXPRESSED AS A SUM
OF SINUSOIDS

ASSUMES  LINEARTTY
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wHy s7?

S7C EXPONENTIAL RESPONSE \/:Voe—f/'f

V¢

\\/O o
(\kt

NEED LOTS OF SINES To MAKE THIS WAVE FORM!

EXPAND "MENU"

é J’(’“’JL —_— e St

ST ot Jw
CovpLex FREQUENSY S

ALLOWS BOTH REAL, (MAGINARY PARTS
IN  FREQUENCY
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TRANSFORMS: FOURIER VS, LAPLACE
FOURIER: ) (Zn{) LAPLACE s (0+jw)

SUM O0f COMPLEX EXPONENTIALS

| t
V=V et V=V, e’
WHY? TV FOR CAPACITOR EXAMPLE
= dv
dt
CAN WE MAFE THIS AS EASY AS OHMI LAwW g:%i?
o4 wa} __\ st]
CdJCIL\/OQ I C \/ Q i
I: CJW\/’OeJWt I:CS\/OQV
N — ~———
V V
I= jwCV T=sC V
.o v _ 1
I JwcC T sC

FOURIER IS "SUBSET” OF LAPLACE
LET S= jw
IMPEDANCE LIKE RESISTANCE RUT COMPLEX

FREQUENCY



S™ PLANE. "MAP’ OF WAVEFORMS
PLOT REAL, MAGINARY PARTS

WAVE FORM  EX AMPLES

ot

©
W
'*
L
)
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\—

TIME S-PLANE
v *

g
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PURE EXPONENTIALS

P
T
st_ Bttt -
e - e\ / :e
TIME S-PLANE
v P
o}
x S,
-1
T
REAL AXIS: EXPONENTIALS
_)4})
FASTER
Qh__
T 5
I X

LHP: LEET RALE PLANE f
NEGAT IVE REAL PART
DECAYING EXPONENTIAL

RHP: RIGHT HALE PLANE
POSITNE REAL PART
GROWIN G EXPONENT | AL

STARLE UNSTABLE
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PURE SINUSOIDS  (COMPLEX CONJUGATE PAIR )

s = J(+w) s.= jCw)
Wt -t
eS't: e.)w eSzt e Jw

EULER RELATIONSHIP (COMPLEX NUMBERS)
2= cos6 t)SIne

w t
e = coswt + Jsmmwt o= coswt " Jsinwt

ADD BY SUPERPOSITION
eSt4e5:t = coswt + jsmawt +coswt - jsmwt
= 2coswt

.~

NEED CMJUGATE TO MAKE
MAGINARY fART GO AWAY

IMAGINARY  AXIS: SINUSOIDS
jw

HIGHER
FREQS




REAL AND |[MAGINARY PARTS

S,:J“"JW SL:O_—J(A)

65,'{2- =@ (6’4J“J~>t

ADD

o0t (e st 0 —)wfc)
N Tt
2 coswt

STABLE UNSTABLE
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S- RLANE  SUMMARY

\——v*/ N~ —— -

STABLE UNSTARBLE
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FORMS OF TRANSEER (UNCTION

T(S> - ﬂmSm+qM_l s - rao

Sn+bn_/sn-‘+ - # bo

T(s) FILTER TRANSMISSION

H(s) GENERAL TRANSFER EUNCTION

POLYNOMIALS IN S
a:, b: REAL NOMBERS

f ORDER OF THE NETWORK

M<n FOR REAL SYSTEM

BETTER FORM FOR TRANSFER FUNCTION!
SHOW ROOTS EXPLICITLY

T(s)= K (’-—ZS_I—)(," —;—2— ..-(l,__z%

R (w

DC
GAN

(s=0)

Pry P2y 5P POLES: VALUES OF s FOR WHICH
DENOMINATOR — O
= |T|—=e0
OUTPUT FOR O NPUT
"NATURAL MODE OF A SYSTEM

Z,,Zay ..., Zypy ZEROS: VALUES OF S FOR WHICH
NUMERATOR — 0O = |T}1=0
NO OUTRPUT FOR ANY INFPUT
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POLES , ZEROS

PLOT THESE SPECIAL VALUES OFfF S
IN THE < PLANE

ANOTHER WAY TO SPeCIEY TRANSFER EUNCTION



EXAMPLE

T(s)= Yot - Z17Z2 '

VIV! Z Z2
o~
Rz
R+ —t
- | +sSR,C
R,

MASSAGE INTO STANOARD FORM

- Q,"‘Q')_ +SR,|Q2_C
Ri(1*SR2C) 1 1ire

KNOW DC GAIN

POLE p.=

| +
T(S - R,+Rz +R2
> < Ql > t+ S QZC
Jw
Z1 P,_
~6 x c

- -
(Ri1e)C RC

P e N
SC;'Rl )C ZERO:; Z,=

(RIR,)C

R,C
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BopE PLOT (MAGNITUDE )

SEE SEDRA + SMITH  APPENOIX D (5th ED) FoR
BODE PLOT TIPS



