SIMULATION EXERCISES WITH APLAC

Dr. J. E. Rayas-Sanchez

S-PARAMETERS OF A THIN-FILM RESISTOR

The thin-film chip resistor type 0603, illustrated below, can be modeled by the following equivalent

lumped circuit,

1.65nH

1.75nH

|_350fF

Define in APLAC the equivalent lumped circuit of the resistor as a one-port network, and obtain the
magnitude (in dB) and phase (in degrees) of Si1, using a reference impedance of 50€2, from 20MHz to

20GHz in logarithmic scale.
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+ LOOP 300 FREQ LOG 20MEGHz 20GHz

+ WINDOW=0 Smith

+ WINDOW=1 grid Y "" "" 0 1

+ WINDOW=2 grid Y "" "" -60 0

+ WINDOW=3 grid Y "" "" -180 180

Show W=0 RI=S(1,1) marker=1
Show W=1 Y Mag(S(1,1))

Show W=2 Y MagdB(S(1,1))
Show W=3 Y Pha(S(1,1))
EndSweep

Thin-Film Resistor 0603 Chip
uto Technologico y de Estudios Su

Dr. J. E. Rayas-Sanchez

1 Simulation Exercises with APLAC




Thin-Film Resistor 0603 Chip
er: Instituto Technologico y de Estudios Superic
0.00

00 //
—

-15.

00 ~

]

-30.

-45.00

P

/

30.0M 100.0M300.0M 1.0G 3.
f/Hz

-60.00

0G 10.0G

MagdB (S (1,1))

ser:

180.

90.

-90.

-180.

.00

Thin-Film Resistor 0603 Chip
Instituto Technologico y de Estudios Superic
00

00

"‘\-\

00 ~
00

30.0M 100.0M300.0M 1.0G 3.
f/Hz

0G 10.0G

Pha(s(1,1))

Up to what frequency can this resistor be used as a good terminator? Which is the dominant behavior of
the resistor (capacitive or inductive) at high frequencies? Why is the phase of Si1 equal to 90° at low

frequencies?
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