Sam|ec

gEEk spEEk

DC Block Capacitor Location (Does it matter?)
Presenter: Gustavo Blando



Where should we
put Capacitors?

Closeto TX or RX ?

Symmetry and Reciprocity
(S-parameters)

Time Domain Reflections

Test
Cases

Simple Capacitor Representation
Topologies

Some Math

Conclusions

Impedance Discontinuity
in Capacitors

How to get a transparent
DC-Blocking cap?



SYMMETRY/RECIPROCITY
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Symmetric 2 S11 == S22
Reciprocal = S21 == 512

Most passive topologies
are Reciprocal, not Symmetrical

S11 <> S22
DC-Blocking Cap

S21 ==S512
Port1 Port 2
Zc=50, Len=10" Zc=50, Len=1"
vial via2 via3 viad

Figure 1: Simple topology, (capacitor close to one end)
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WHO IS RIGHT?

Let’s look at Voltages
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Figure 1: Simple topology, (capacitor close to one end)
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- For any given topology, same results are obtained, driving 02
from left or right. (Fred was right!!) ot

- If we change the location of the capacitor, it’s a different 005 |
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LET’S COMPLICATE THINGS!!

Voltage Transfer Function

DC-Blocking Cap
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Figure 1: Simple topology, (capacitor close to one end)
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REALLY? (LET’S LOOK AGAIN)
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REFLECTIONS vs. POSITION

« How can we lower the reflections simultaneously at both ends?

- Let’s do the following experiment: — : —
— Add Tx/Rx 200fF at the ends L::: L::"b
— Sweep location of DC-Blocking cap discontinuity T — i g

— Compute ERL at side-1 and side-2 and and power-sum
The bigger this number the less reflections -20log(V reflected)

Moving cap towards the center
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SOLUTION IS SYSTEM DEPENDENT, BUT KEEP IN MIND THE TRENDS AND USE IT TO YOUR ADVANTAGE.



LET’S MINIMIZE DISCONTINUITIES

- Different ways to model DC-Blocking caps

- Important to reduce discontinuities
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TO CONCLUDE

DC-Blocking Cap

. . o Zc¢=50, Len=10" Zc=50, Len=1" e
- Same voltage transfer function, when driven y o

from either side (+ Gain in unmatched cases) "

Figure 1: Simple topology, (capacitor close to one end)
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