
Transmission basics 2

[AN1051, rosu, bahl]



 A line must be considered transmission line if

 main parameters:

 => C0=TPD / Z0

 TPD depends only on eR, not on the geometry of the trace

 of course, TPD = 1/ Vp ; with

 er_eff effective dielectric constant for microstrips

 Vc speed of light in vacuum, 11.8 in/ns

so that in vacuum TPD = 0.084 ns/in = 1.017 ns/ft



PCB trace types
 Attention! In these 

slides, TPD is in ns/ft!





These are two (independent) 

offset (or asymmetric) striplines

(possibly orthogonal to each

other to reduce crosstalk)



Coplanar waveguide (CPW)

CPW has two ground planes, 

which must be maintained at the 

same potential



Grounded coplanar waveguide (GCPW)

• used on printed circuit boards as an alternative to microstrip

• usually s > h, so GCPW field is concentrated between the strip 

and the substrate ground plane => GCPW behaves like a 

microstrip

• less prone to radiate and higher isolation than a microstrip



PCB impedence calculator

Fortunately, several tools do exist, e.g.

 https://www.multi-circuit-boards.eu/en/pcb-design-

aid/impedance-calculation.html

 https://www.eeweb.com/tools/microstrip-impedance

 https://www.pcbway.com/pcb_prototype/impedance_calculator.

html

 http://www.multek.se/index.php?page=trace-width-calculator-2

https://www.multi-circuit-boards.eu/en/pcb-design-aid/impedance-calculation.html
https://www.eeweb.com/tools/microstrip-impedance
https://www.pcbway.com/pcb_prototype/impedance_calculator.html
http://www.multek.se/index.php?page=trace-width-calculator-2


Device loading

 If there are devices along the line, their capacity (let CD

be their distributed capacity) loads it, so that TPD and  Z0

are modified (CD goes in parallel with CO):


