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1. Microstrip capacitance, inductance

Problem specification:

W = 200 um (7,9 mils)

T = 35 um (1,38 mils)

H = 420 um (16,5 mills)

f = 100 MHz

Tasks:

Calculate impedance Z0

Dielectric

e = 4.3

m = 1

W

T

H

𝑍0 =
𝐿0

𝐶0



2. Differential impedance

Problem specification:

W = 200 um (7,9 mils)

T = 35 um (1,38 mils)

H = 420 um (16,5 mills)

f = 100 MHz

S = 130 um (5,1 mils)

Tasks:

Calculate impedance Zdiff

Dielectric

e = 4.3

m = 1 H

W

T
S

𝑍𝑑𝑖𝑓𝑓 =
𝐿𝑑𝑖𝑓𝑓
𝐶𝑑𝑖𝑓𝑓



3. Equivalent circuit

Problem specification:

L = 71.2 nH t1 = 0.25 ns

C = 7.76 pF t2 = 5 ns

Lz = 5 inches t3 = 0.25 ns

Segments number n = 30

Tasks:

Calculate voltage 

pulse propagation

Dielectric

e = 4.3

m = 1

w = 200 um

T = 35 um

H=420 um

Time

Voltage
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4. Losses (R,G)

Problem specification:

L = 71.2 nH f = 100 MHz

C = 7.76 pF tan(dd) = 0.018

Lz = 5 inches 

Tasks:

Calculate resistance 

and shunt conductivity

Dielectric

e = 4.3

m = 1

W

T

H

Lz
R L

G
C

d =
𝜌

𝜋∙𝑓∙𝜇

Rac ~ 
𝜌

𝑊𝛿
=

𝜌∙𝜇∙𝜋𝑓

W
= 𝑅𝑠 𝑓

d – skin depth

Rac – AC resistance

Rs – surface resistance

Dielectric constant e = e’ – j·e”

Loss tangent tan(dd) =  e” / e’

Conductivity g = 2pf·e’ ·tan(dd)



5. Microstrip crossover 3D

Problem specification:

f = 500 MHz

Tasks:

Calculate mutual capacitance

𝐿 =
1

𝑐2 ∙ 𝐶0

Trace 1

Trace 2

Dielectric 4.3

Dielectric 4.6
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http://quickfield.com/advanced/microstrip_crossover.htm

http://quickfield.com/publications/impedance.htm
http://quickfield.com/advanced/microstrip_crossover.htm


6. Capacitance matrix,

Inductance matrix

Problem specification:

W = 200 um (7,9 mils) S = 130 um

T = 35 um (1,38 mils) B1 = 150 um

H = 420 um (16,5 mills) B2 = 100 um

f = 100 MHz

Tasks:

Calculate capacitance matrix 

and inductance matrix

Dielectric

e = 4.3

m = 1

H

1

W

T 2S

43

B1

B2

GND 1 2 3 4

1 C0

2 C0

3 C0

4 C0http://quickfield.com/glossary/capacitance_matrix.htm

http://quickfield.com/glossary/capacitance_matrix.htm

