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INTRO TO CONTINUOUS CONTROL PART 2

DIGITAL CONTROL OF POWER ELECTRONICS

Intro to Continuous Control Part 2

H(s) = 4 (1)
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Below is a transfer function for an integrator.

H(s) =
1
s

(2)

|H(s)| = |H(jω)| =
∣∣∣∣ 1

jω

∣∣∣∣ = 1
ω

(3)

∠H(s) = ∠H(jω) = ∠
(

1
jω

)
= ∠

(
−j
ω

)
= −90◦ (4)

-100

-80

-60

-40

-20

0

20

M
ag

ni
tu

de
 (

dB
)

10 -1 10 0 10 1 10 2 10 3 10 4
-91

-90.5

-90

-89.5

-89

Ph
as

e 
(d

eg
)

Bode Diagram

Frequency  (Hz)

Prof. Nathan Weise Last Updated: March 14, 2019 - 1:53pm 2/6



DIGITAL CONTROL OF POWER ELECTRONICS
MARQUETTE UNIVERSITY

INTRO TO CONTINUOUS CONTROL PART 2

Shown below is a transfer function for a zero.

H(s) =
(

1 +
s

ωz

)
=
(

1 +
s

62.8319

)
(5)

Calculate gain of transfer function

|H(s)| = |H(jω)| =
∣∣∣∣1 + jω

ωz

∣∣∣∣ =
√

12 +

(
ω

ωz

)2
=

√
12 +

( ω

62.8319

)2
(6)

Calculate phase of transfer function

∠H(s) = ∠H(jω) = ∠
(

1 +
jω
ωz

)
= tan−1

(
ω

ωz

)
= tan−1

( ω

62.8319

)
(7)

0

10

20

30

40

50

60

M
ag

ni
tu

de
 (

dB
)

10 -1 10 0 10 1 10 2 10 3 10 4
0

45

90

Ph
as

e 
(d

eg
)

Bode Diagram

Frequency  (Hz)

Prof. Nathan Weise Last Updated: March 14, 2019 - 1:53pm 3/6



DIGITAL CONTROL OF POWER ELECTRONICS
MARQUETTE UNIVERSITY

INTRO TO CONTINUOUS CONTROL PART 2

Shown below is a transfer function for a pole.

H(s) =
1(

1 +
s

ωp

) =
1(

1 +
s

62.8319

) (8)

Calculate gain of transfer function

|H(s)| = |H(jω)| =

∣∣∣∣∣∣∣∣
1

1 +
jω
ωp

∣∣∣∣∣∣∣∣ =
1√

12 +

(
ω

ωp

)2
=

1√
12 +

( ω

62.8319

)2
(9)

Calculate phase of transfer function

∠H(s) = ∠H(jω) = ∠

 1

1 + jω
ωp

 = ∠

1− jω
ωp

1 + ω2

ω2
p

 = tan−1
(
− ω

ωp

)
= tan−1

(
− ω

62.8319

)
(10)
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H(s) =
s + 62.83

62.83s
=

s
62.83 + 1

s
(11)

Note one zero and a pole at the origin.

|H(jw)| =
∣∣∣∣∣

jω
62.83 + 1

jω

∣∣∣∣∣ =
∣∣∣ jω

62.83 + 1
∣∣∣

|jω| =

√
( ω

62.83 )
2 + 12

ω
= 20 log10

(√
(

ω

62.83
)2 + 12

)
− 20 log10(ω) (12)

∠H(jw) = ∠

( jω
62.83 + 1

jω

)
=

∠
(

jω
62.83 + 1

)
∠(jω)

= tan−1
( ω

62.83

)
− 90◦ (13)
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H(s) =
s

6.283 + 1
s
( s

6283 + 1
) (14)

|H(jω)| =

∣∣∣ jω
6.283 + 1

∣∣∣
|jω|

∣∣∣ jω
6283 + 1

∣∣∣ =
√(

ω
6.283

)2
+ 12

ω

√(
ω

6283
)2

+ 12
= 20 log10

(√( ω

6.283

)2
+ 12

)
− 20 log10

(
ω

√( ω

6.283

)2
+ 12

)
(15)

∠H(jω) =
∠
(

jω
6.283 + 1

)
∠ (jω)∠

(
jω

6283 + 1
) = tan−1

( ω

6.283

)
− 90◦ − tan−1

( ω

6283

)
(16)
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