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Let’s take a look…

WHAT YOU WILL SEE



LOOK & FEEL
NOTE:  The Change Parameter window is a visual basic macro.
If you save the file to your computer, be sure to select the

Maco‐Enabled file typeLOOK & FEEL

Click to change 
the input

Maco‐Enabled file type.

Quick preview of 

the input
parameters

Fitted equation(s):
Dk(f) = c2*f2 + c1*f + b

Q p
select frequencies

Tab allows the 
user to input 
material and 

design specifics



LOOK & FEEL
NOTE:  The Change Parameter window is a visual basic macro.  If you 
are having issues opening this window, consider Microsoft button > 
Excel Options > Trust Center > Trust Center Settings > Macro SettingsLOOK & FEEL Excel Options > Trust Center > Trust Center Settings > Macro Settings

Numbers here are 
for example only, 
not a specific 

i lmaterial

No values will be

All boxes must 
have a value 
entered

No values will be 
changed on the 
sheet if you close



LOOK & FEELLOOK & FEEL

User input materialUser input material
in comparison with 
Meg‐6 and Improved 
FR‐4 with the same 
design dimensions

Tab givesTab  gives
a graphical 
display          .



Behind the Scenes…

EQUATIONS AND REFERENCES OF MODEL



FREQUENCY DEPENDENCEFREQUENCY DEPENDENCE

6 input frequency points for Dk and Dfp q y p
Fit Dk and Df to second order equations

Coefficients shown on sheet
Graphical representation shown on sheet

Note that frequency dependence fit is only 
approximated to 20G  therefore  loss approximated to 20G, therefore, loss 
approximations should only be considered to 
20G
Z0 is calculated with Dk (or εr) at a given 
frequency; a similar technique is used in loss 
calculationscalculations



CHARACTERISTIC IMPEDANCE[2, EQU 4-5]CHARACTERISTIC IMPEDANCE
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ATTENUATION IN LOSSY LINESATTENUATION IN LOSSY LINES

Attenuation per length[1, EQN 9-54]:
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Using a low-loss approximation[1, EQN 9-55]:
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But we don’t typically discuss in nepers…[1, EQN 9-57]

gthnepers/len
2 0

0
⎟⎟
⎠

⎜⎜
⎝

+= ZG
Z Lnα

Y
ee ndB

n

dB

10
20

l20t tiff
log20        10 ×=∴= ααα

α

y y

eY dBn 10log20 :notationofeasefor =→



CONDUCTOR LOSS (per inch)CONDUCTOR LOSS (per inch)
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Skin effect is accounted for in resistance[3, EQN 7]:Skin effect is accounted for in resistance[ , Q ]:
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Conductor loss per inch as entered in the model:
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Conductor loss per inch as entered in the model:
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DIELECTRIC LOSS (per inch)DIELECTRIC LOSS (per inch)
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As developed by BogatinAs developed by Bogatin...
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Dielectric loss per inch as entered in the model:
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TRACKING THE CHANGESTRACKING THE CHANGES

Version Change

1.01 9/26/2011 – Initial release – second order Dk & Df approximation, track 
user input channel along with Meg-6 & Improved FR-4 for given 
length/width/thickness, 3 materials compared to KR limit line.


