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G(s) C(s)
= Transform CT plant into DT plant G(s) C(s)
= By DT plant, design DT controller

= By CT plant, design CT controller G(2) C(z)

Transform CT controller into DT controller
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Laplace Transforms and z-Transforms of Simple Discrete Time Functions

F(s) is the Laplace transform of f(r), and F(z) is the z-transform of f(kT). Note: f(r)=0

for t = 0.
No. F(s) fkT) F(z)
1,k=0:0,k#£0 1
2 1k =k, 0,k £k,
1 z
5 1(xT) =1
1 Tz
4 Z kT ——ﬁ-—(z 1P
5 1 LTy T2l zz4 1) 12 et
.E'3 21 2 (Z _ 1)3
x 13
1 1 g3 Tz +424+1) Ze+ D)
Y 3D | b
—a
. _ . | (—1ym-t 4 TFoc+m
T lima—0 G2y, a0 G =)
am—1 - m—1 - 15 5
(bﬂlme“‘” ) (38 T ﬁ?) ? Grar
2
g 1 e—ukT L 16 _ _ﬂ 3
T+ z—e s(x +a)
_—aT b —a)s
° (s -1}&)2 KT (”ji:“z_” Ty Y G aeth
- . e
1 2 =akT T_z —al (Z +¢ '!! 18 = 5
L [\" -+ G)S i(kT) € 2 L e (Z _ e—nf'}. 5t
; §
1 1 (_l)m—l am—l e—-trkT (’_.I.Jm -1 -dm—_l z 19 32 + az
(s +a)" (m =1\ ga"" m=D!\ag" 'z -
- 20 S+a
T a)+
2] ¥
(s +a) +b°
7.2 - &+ b

.'i[{,s' | ﬂ]: +I;2]

I e—ak?"

1 —akT
glakT —1+e )

—akT _ —bkT

m

e
(1— akTje~*T

1—e %71 +akl)
BePT _ gemoT
sinakT

cosakT

e cos bk T

e T sinpkT

Feng-Li Lian © 2021
DCS10-DTModel-12

(z=Liz—-e")
zf(alT —1+e )+ (1 —e”® — aTe™")]
alz — iz —e™")

(e—aT _ E—DT)Z
F—eF ey

zZflz—e (L +al)]
—a'l')z

(z—¢

Z[z(l —e™ T —aTe™T) 427 — " +aTe™]
(z- Lz )
zlz(b — a) — (be™™" —ae™™")]
z—eNz—e")

zsinal
22 (2cosaT)z+1

__ iz —cosaT)

 —(2cosaT)z +1

__z(z — ™" cosbT)
2= =27 (cos hT)z + ¢ 57

; ze T sinbT
=2 (cos bT )z + €2

1 — T {cos bET + % sin bk ]") —2(Az + B)

2= D[z" ~2e T (cosbT)z + & 7]

A=1-e* coshT — FeTsinbT

o ’ 8 R
B=¢ 2aT + j’jF 'JSII'I.lf?f — aT cosbT




Introduction: From CT Models to DT Models

o F = exp(Ah)

— 5 = eSh

s-plane z-plane
(a) (b)
Jw | s plane Im 2 plane
=5~ -
juwy
Desirable
/ region
0 o
7 _—
/—4-"'
74
\ TN ’_T_i\\/\/
. ‘ s S W=
AT RHP / 1
e Vv e @ m =
E==== . | I | | i
Re(s) -1 o3 0 T Rett)
B 4 W S B \ B

Figure 8.5 Trme sequences assccited wih points i the < plne

Feng-Li Lian © 2021
DCS10-DTModel-13



