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High-Performance Connectors—The
Often-Underestimated Weak Link

In an era of increasing speed and complexity, designers must perform
careful characterizations of available connector options.
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0 answer the eall for
Tf'u.qtm' systems with over

inecreasing. /Dy rates,
manufacturers are revamp-
ingr older bus structures such
a= the VM Ebus, while devel-
oping new bas structures
such as the CompactPCL As
a result of these faster data
rates, it is more important
than ever to hone the inter-
connect path by focusing on
possibly its weakest link--
the connector. Because con-
nectors affect both the per-
formance and chavacteristics
of the interconnect path; it is essential
for enginecrs to make more precise
messnrements to confirm the simula-
tion model used in cireuit desipn, TEis

important to veview the measurement !

fundamentals, and how basic charae-
terietics are derived from the relevant
formulas. Armed with this informa-
[-iiﬁ“, thf.‘ llE‘[‘{":-'t:-'hEi.!"}' easUrernenta can

then be taken to provide the basis foy

thie verification of & connector SPICE

i simmlation. For this purpose, two pop-

nlar connector systems will be exam-
ined: the older, high-density (HID) 160-
pin DIN connector and the 2-mm
hard-metric (HM) eohnectorthat is
used to handle larger numbers of dig-
nals and higher frequencies,

Dhie to the stringent performance

demands of higher sipgnal frequencies
and data rates, the short electrical
length of connectors in the signal

.I understands how the connector will behave in the
dircuit will get products to market more quickly, and with fewer
surprises.

path can no longer be ignored. Good
i eapacitance, inductarice, reflections,

electromagnetic  compatibility
{EMC) and RF performance must be
part of the design eriteria of all eom-
ponents within the signal path. The
key parameters affecting the RF
performance of the connector aystem
ape: capacitance, inductance, charae-

L during instrument,

terigtic impedance, signal propaga- ;|
tion delay, differential time delay |

(skew), reflections, phase shift,
erosstalk, and shielding efficiency.
Speeial test boards, made from
standard FR-4. were built with
pactido-coaxial layouts (Fig. 1. The
signal traces were implemented ns-

ing 50-02 stripline constrie-
tion. SMA connectors were
installed for injecting signals
and connecting test equip-
ment. Various confipura-
tions of ground pins, unused
pins, and driven ping were
examined (Fig. 2).

Two fundamentally different
measurement methods—
time domain and frequency
domain--were used Lo mea-
sure the parameters, Vari-
able  analog frequencies
were uzed for the measure-

ments in the requency do- |

main,

In addition, a network ana- |
lyzer, a signal generator with a |

H

spectrum analyzer, and a Wheat-

stone bridee arrangement measured

and erosstalk.

In general, digital signals with very |
fast rise-times are used for time-do- |
main measurements, with a time-do- |
. Tain reflectometer (TDR) as the mea- |

oblains the characteristic impedance
eurve and the signial propagation delay,

The digital signals change state
very rapidly (in the region of picosec-
onds), and produce a frequency spee-

trum that extends np to 20 GHz {due |

to the edge-rate effect). As g result,
the measuring setup must meet tight

This method |
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