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Outline

= Capacitive Loads

= Resistive compensation of capacitive loads
= Inductive compensation of capacitive loads
= Matching capacitive loads with an inductor
= Matching capacitive loads with L-sections

= Other practical techniques
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Capacitive Load — Example

C, = IpF (Z, = 500)
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Capacitive Loads — Resistive Compensation

C_=1pF,R=50Q o (Z, = 500)
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Capacitive Loads — Inductive Compensation

C, = IpF, R = 50Q (%= 300
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Matching Capacitive Loads — Example
Calculating R and L: L (%0 =509
C, =1pF
L p | CL T R
=1.59 GHz

fmax =
4nZ,Cy X=al;B, = aC,

Let f,=1GHz
2p2
BL = 27ZfOCL = 6283V 4ZO BL < 1
R_1t 1—43585 ~[450.36 2
27,8, 56.24 Q)

_ B[R [141.480Q X [2252nH
~1+BR’ 2.81nH
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Matching Capacitive Loads — Example (cont.)

Using calculated R and L: 1
C_ = 1pF

—R=450.36Q, L =22.52nH
== R=56.24Q, L =2.81nH
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Matching Capacitive Loads — Example (cont.)

Using an L-Section:

(Z, = 500)

Load (Z0): L-Section Circuit 1:
CL R jX
Z g z
CL=1pF

fo=3GH:
oo 5 XL RU/ZoXE -RiZy +R]

2 R X{+R{
L 2
1+2 jaf,RC,

X =(Zy/R)IB(RE + X)X, ]

L-Section Circuit 2:

jX
Z iB 7y

X =1 Ry (Zg=Ry) =Xy

_ X+ X
(X +X,)*+R}
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Matching Capacitive Loads — Example (cont.)

Using an L-Section: (Zy=509)
R(Q) | Re{Zi} (@) | Im{Z,} (@) | Circuit | X (Q) B(S) Lx(nf) | Cx @F) | Ls (mH) | Ca (pF)
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Matching Capacitive Loads — Example (cont.)
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Matching Capacitive Loads — Example (cont.)
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Other Practical Techniques

H. Johnson, “High-speed digital
design,” IEEE Microwave
Magazine, vol. 12, pp. 42-50,
Aug. 2011. Houwand fohwson
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Other Practical Techniques (cont.)

Input Signal Branch
NN
R=2

Dummy Load ~ R = Z,

eceiver Input
Branch Reco P

" Capacitance
L=2,Cy

Figure 5. The input impedance of this constant-resistance
network, if perfectly implemented, equals Z at all
frequencies.

H. Johnson, “High-speed digital design,” IEEE Microwave Magazine, vol. 12, pp. 42-50, Aug. 2011.
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Other Practical Techniques (cont.)
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Other Practical Techniques (cont.)

ﬁ Unit Step: 300 ps Rise Time

12 mm—»|

11.6 pF

13% reflection occurs with straight trace
at 50 Q throughout.

\
" Reflection diminishes to only 3% with 12-mm
section notched to increase the effective
local impedance.

Figure 6. A skinny section of printed circuit board trace

mitigates the reflections from a small capacitive load.

H. Johnson, “High-speed digital design,” IEEE Microwave Magazine, vol. 12, pp. 42-50, Aug. 2011.
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