Coilcraft S-Parameter Data for JA4220-AL
Wideband RF Transformer

Version JA4220-AL Series July, 2024 Coilcraft, Inc. 2024

Coilcraft multiple-port S-parameter data files are based on empirical measurements of Coilcraft
RF Surface Mount Transformers. The data files are used as "black box" descriptions, thus
reducing complexity in circuit modeling.

The data files represent de-embedded measurements. Effects due to customer circuit board
traces, board materials, ground planes, or interactions with other components are not included
and can have a significant effect when comparing the S-parameters to measurements of the
transformers using typical production verification instruments and fixtures.

S-parameter modeling method

The measurements for this part were made using a multiple-trace circuit board on FR-4. The
valid frequency range for all parts is 0.10 — 8500 MHz. The board parasitics were removed
through simulation by taking a measurement of a trace and creating a model of the trace and
associated connectors. This model was negated from the measured S-Parameters prior to
generation of the final S-Parameters. By doing this, only the component itself is represented in
these S-Parameters.

For this measurement pin #3 was connected to ground while port #1 of the model corresponds
to pin #1 of the part, port #2 corresponds to pin #2 and port #3 corresponds to pin #4 (see
below schematic). Each port is referenced to a 50 Ohm measurement but the measurement is
not limited to this impedance. Performance will change by connecting ports to different
impedances and attaching ports to ground.
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How to use the files

The data file names have the format P/N. SXP:
P/N=is the part number
X = the number of ports in the device

Page 1 of 3



Coilcraft S-Parameter Data for JA4220-AL
Wideband RF Transformer

S-parameter file description.

All the S-parameter data files are in the TouchStone format. The following is a typical data
segment of a four-port file:

# MHZ S MA R 50

Stim Mag (S11) Angle(S1l) Mag(Sl2) Angle(S12) Mag(S13) Angle(S13) Mag(S1l4) Angle(S1l4)
Mag (S21) Angle(S21) Mag(S22) Angle(S22) Mag(S23) Angle(S23) Mag(S24) Angle(S24)
Mag (S31) Angle(S31) Mag(S32) Angle(S32) Mag(S33) Angle(S33) Mag(S34) Angle(S34)
Mag (S41) Angle(S41) Mag(S42) Angle(S42) Mag(S43) Angle(S43) Mag(S44) Angle(S44)

The first line (header) describes the frequency units, parameter, measurement format and
characteristic impedance of the measurement (50 Ohms). Each record contains 1 stimulus value
and 16 S-parameters (total of 33 values).

Disclaimer

Coilcraft makes every attempt to provide accurate measurement data and software, representative of
our components, in a usable format. Coilcraft, however, disclaims all warrants relating to the use of
its data and software, whether expressed or implied, including without limitation any implied
warranties of merchantability or fitness for a particular purpose. Coilcraft cannot and will not be
liable for any special, incidental, consequential, indirect or similar damages occurring with the use
of the data and/or software.
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