ELCT 564: RF Circuit design for Wireless
Application

Abstract In this report we investigate two problems in RF ="
circuit literature using Advanced Design System (ADS) and ©H&
giving optimized solutions with theoretical calculations. -«
Then we check feasibility of these solutions and conclude at -
the end. During all parts we assume circuits fabriceed using IZ S
FR-4 Copper clad PChoardUr =4 . 7, tant=0.
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4. Now we calculate w theoretically: ~ Fig.1 Line calculation in ADS .
y CorrespondigW is 1.289nmwhich is very close to theoretical
calculation came with 1.29mnAll requirementsdefined by
project is satisfied with this number [W/h<10] The
! 1’, correspondinglesignedschematicshowed in Fig.2
ONAAN N \ N NN NN ?
— VAR VAR
_ Ly [&+1 . = VAR (=] VAR2
=~V 2 2 : I=1.2925 w=1.289
After calculations: A =1.571 H_{:l_. ) E
7 MLIN Pl MLOC
= TL1 i TL2
22y, /¢, Subst="MSub1" 5\71 350 Ohm Subst="MSub1"
_ . W=w mm =Sl W=3 mm
And B =5.463. Now we can find L=l em S=10.0 um L=3 mm
eA R L1=1.8 mm
W Py for W/d <2 ) d n s
751> _ Fig.2 Pr matic in AD
" ; {.’: 1-In2B - 1)+ "76—1 [inn‘s‘ -1)+0.39 - O;J” for W/d > 2 9 oposed schematic

Since project mentioned p Twe will consider first equation By clicking on generate/update layout we can get Fig.3.
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Now we check this result with ADS:
In ADS softwarewe have aisefult o o | so calle

we willrunthisto findy v G OE ® - p& wood
As it is obvious in thé-ig.1:

Fig.3 Proposed Layout in ADS

For better insight to layout we plottedrit 3D modein Fig.4:



Next stepis to find lengtls fortwo other stubs, therefore, after
finding®, we plot rotated 1+jb-(, find & and® and rotatéQ

- toward generator and then incident it tagaral 1+jb circle

and find distance to left side of smith chart for open stub and
right for short stub and determine b valuEor calculate final
length we can use this formula:

a =0AT®
As we can see in the following plot b vatuare
bl =033 A & =0507_ ™ TX- T® MXTSIp UL

z X&a a

Xx b2 = 02 Ad =0310_ ™WpT- T PITBIPU
Fig.4 Proposed Layout in 3D mode ®aa
Problem?2 The Complete Smith Chart
Black Magic Design
Normalized impedancéd —— "o o@ With
correspondingd — T® 0 T &)

First we assuma predefined length farloseststubto the load
and find equivalent inductanead then solve two stub problen
to find other stublengthsd and dteck if we satisfy
requirementsAt the end this theoretical point will be our start
point for optimization in ADSwe will check results with ADS
softwareto optimize lengths for the best matching point.

First attempt: stub with lengtho - —

z

p& X a and operstuh
We rotate from open left side of smith chart feandfind the

pointin 1+jb circle and findd and then rotat& - to the load

to find @ as plotted in th&ig.5and 6

The Complete Smith Chart
Black Magic Design

o
At

M

Fig.6 Smith chart

for finding stub lengths

Now wewith this configuration wevill implement this in ADS,
as we can see we have to start linecalc tool again to find value
o f ‘inwhfs frequency will bd.401mm. as depictedh Fig.7.
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Fig:5 Smith chart for finding stub lengths
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As Fig.9 depictedpreassumed length for stub 1 is ogtimized

for matching goal, therefore, we have to perform optimization
step in order to find the best values for three stub lelgéhuse
“Tuni ntydptinmize our desigim ADS.

After moving arounddifferert lengths showed in Fig.10, we

f,‘, - o found the following lengths for best performance:
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Fig.8 Overall schematic of proposed layout

Fig.9 shows S analysis of ostarting point with predefined
length for stub 1
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Fig.9 S analysis ofinitial starting point

Fig.10 Tuning stub lengths toachievedesired performance
With these lengths we can see the performance of Fand1
12. Asit is obvious in plotS(1,1) in our working frequencyf o
20 GHz is around45dB.
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Fig.11 S analysis of tuned lengths

With smith chart as:
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Fig.12 Smith chart of tuned lengths

If we repeat same procedure fadial stubsn Fig.13
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Fig.13 Overall schematic for radial gubs
We start optimizing again this time withdditional variable
which is angle of stum Fig.14
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Fig.14 Tuning for radial stubs
With the best optifzation we got these values:
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The perfamance depicted in Fig.l&nd 16
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