ELECTRONSIC PRODECTS

CONNECTORS

Choosing a 2-mm connector

Not all such mﬂwcmﬁ offer the same degree
of density and performance

BY MICHAEL MUNROE
and MARK CANESTRANO
ERNI Components, Inc,
Cheater, VA
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bus, Teradyne's HDM,
and Hard Metric,

All three families use

a Z-mm grid and come in

madular formats, bal the

similarity ends there.

Each family has differ-

ent po-board hole sizes,

contact sizes, shield con-

figurations, keving meth-

ode, and electrical char-
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HDM stvle has exposed
terminals on the right-an-
gle daughtercard female
connector, while the Fu-
turebus and Hard Metric
connectors have encapsu-
lated terminals. The Fu-
turebus connector was
first implemented with
exposed terminals, so
sDme Versions remain
that way even today.
Exposed right-angle
terminals do not per-
form well in high-speed
applications, as they
create an impedance
discontinuity, which can
resault in reflections and
signal “ringing.” To pre-
! vent this, the Hard Met-
ric design covers the
entire conducter path in
a plastic dielectric, This
closely matches the
condition of the signal
| path in the pe boards
and therefore elimi

aclenshcs.

High density and performance are benefits of using 2-mm

Of the three types, the  connectars, ke this one from ERMI Components.

Futurebus stvle is cur-
rently the most popular,
Market research firm Bishop and
Associates (Chicago) estimates
that in 1995 the sales of this family
totaled $51 million; Hard Metric
connectors, 25 million; and HDM
connectors, 56 million,

Physical diflerences

All three connector designs con
sist of mult-row pin headers on the
hH.-:']-l[ﬂ:-ll'w. |'i|.ﬂlr-:1|'|H|e r-r'rll.aﬂr' F k]
nectors on the daughtercard, and a
2-mm grid spacing (see Fig I, Th

nates the impedance
discontinuity,

Another wisible differ-
ENCe AMong the connec
tors ig the distance from the surface
of the backplane to the first signal
row. Thiz distance ranges from a low
of 14.0 mm for the Hard Metric ays
tem to 17.0 mm for the Futurebus
syatem. The signal arrives sooner at
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2-mm connectors

the daughtercard when the distance
is shorter.

A further refinement intended to
reduce signal skew from the inner
rows to the outermost rows was in-
troduced in the Hard Metric de-
sign. The path of the inner conduc-
tor on the right-angle female
connector is serpentine to increase
the distance, while the outer rows
have curvilinear 45° paths. The re-
sult is a uniform signal path that
exhibits less skew from row to row
than either the Futurebus or HDM
designs.

The Hard Metric connector also
features a narrower width than the
Futurebus or HDM designs. The 5 +
2row (five rows for signals and two
rows for shielding) Hard Metric
backplane connector is 3 mm nar-
rower than either the 5 + 2-row Fu-
turebus connector or the six-row
HDM connector. As a result, the
Hard Metric design preserves more
space on the backplane for compo-
nents that must be placed between
the connectors.

Some companies have needed
more signal pins than the 5 + Z-row
designs offer. In response, suppliers
have begun to offer Hard Metric de-
signs as wide as 10 rows, Not sur-
prisingly, the narrower Hard Metric
design lends itself more readily for
expansion to an 8 + 2-row configura-
tion than the wider Futurebus and
HDM connectors.

The mating distances also differ
among the three product families.
Mating distance is measured from
the rear edge of the daughtercard
to the front surface of the back-
plane, when the daughtercard is
fully seated. The Futurebus mating
distance is 10 mm, while the mat-
ing distance for both Hard Metric
and HDM is 12.5 mm. The 12.5-
mm measurement is important be-
cause it matches the mating dis-
tance of the established DIN 41612
connectors.

Matching mating distances allows
industries that use Eurocard packag-
ing (IEC 273, IEEE 1101, or 1101.10)
to build systems that combine the
popular 96-pin DIN connectors and
the newer Hard Metric and HDM
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Fig. 1. The three types of 2-mm connectors include the Futurebus (top), HDM (center),
and Hard Metric (bottom) styles. All three designs consist of multi-row pin headers on
the backplane and fight-angle female connectors on the daughtercard.

connectors, This supports existing ar-
chitectures while allowing the addi-
tion of new features that require the
greater signal density of 2-mm con-
nectors. The VMEG4 Extensions com-
mittee chose the Hard Metric connec-
tor system for the P0/J0 connector
because of this advantage.
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Bectrical performance

Electrical characteristics among
the three types of connectors also
vary. Compared to the other 2-mm
connectors, the Hard Metric connec-
tor exhibits better contact resistance
and lower signal propagation delays.
This becomes important because as



Comparison of 2-mm Gonnector Families

DESIGN CRITERIA
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*Shield pins iImplemented through signal pins. +Mot dafined in [IEC) specification. ++Published industry lest reselts,

rise times approach 250 ps, even mi-
nor mechanical design differences

standard. For instance, the ground-
return shields offered by several

can significantly affect a signal's ebec-  companies for the Futurebus style
trical characteristics, connector are not actually defined by
The Hard Metric conmector’s com-  the standard. In the case of Hard
hination of plasticencapsulated termi- Meiric connectors, the shields are
fialz and the loweshew of itz serpen-  fully defined by the IEC 1076-4-101
tine conductors improves electrical  standard,
performance. The connector's electri- A critical difference among the
cal characteristics have been credited  thres 2mm connectors is their con-

with some important design wins,
such as the CompactPCl computer
hus architecturs,

The accompanying fable summa-
rizes the physical and performance
features of the three types of 2mm
connectors, listing many of the de
tails defined in the relevant connec.
tor standards, However, not all fea-
tures af each connector are part of a

formance with glohal standarda.
The international standard defining
the Hard Metric family is IEC-1076
4-1041, and the standard defining the
Futurehus connector family is IEC-
1076-4-104, However, the HDM
connector family is a proprietary
design and does not conform with
any existing (industry or global)
standard.
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Other criteria

Besides electrical performance,
other issues should be considered
when choosing a 2-mm connectar:

Swstem environmental factors. Mat-
ing cyches, vibration, shock, ambient
temperatures, and aimospheric fac-
tors such as hurmidity and salt spray
must also be considered, Often, a
manufacturer offers the saome con-
nector with different contact plating
ar header wall thickness for special

apphcations.

Special options. Designers need
connector systems with the Jexibili-
ty to meet undefined future require
ments. Esch connector style his spe-
cial options and features that can be
adapted when the requiremenis are
presented. These optiens include
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2-mm connectors

coding, high-frequency contacts,
high-current contacts, shrouds, ca-
ble conmectors, shielding, and spe-
cial pin loading for early-mate and
mnd-plame applications.

Termination methods. Today's
higher-laver-count backplanes and
daughtercards often necessitate
press-fit termination or surface-
mount termination rather than con-
ventional through-hole soldered ter-
fminikon,

Certiffeation, Underwriters Labo-
ritories (UL, Bell Research Corp.
{(Bellcore), Canadian Standards Cr-
3.‘||'|i:e:|.li|.||!| {CSA), Techniascher
nbherwachungsverein (TUY), and
Verband Deutacher Elektrotech-
niker (WVDE) all hawe their own stan-

dards and requirements, Various
commercial test laboratories are
couipped to determine complhance,
Connectors with these certifications
or approvals may be reguired for
soime applications.

Intermateability. This is best en-
surcd by choosing a connector that
conforms to existing global stan-
dards. The process of defining stan
dards helps to unify designs and en-
sures that companies will not
casually deviate from their present
implementations.

Multiple zonrces. Companies still
have not forgotten the abuses that oe
curred when it was common for de
signers to specify sole-source prod-
ucts. The cost-conscious designer

today realizes that the best insurance
ihat prices and availability will remain
compelitive 18 the use of connectors
with geveral approved suppliers.

Pradued support, A nearby manu-
facturing location can ofien save
days—uor even weeks—when obtain-
ing a mew pin loading.

Avaslability, Future availability is
aften difficult for a designer to de-
termine when choosing connector
styles for new product applications,
The presence of a global standard
and continuing investment on the
part of the manufaciurer, as evi-
denced by frequent new product
announcements, can give a higher
level of comfort for long-term prod-

uct support, P}
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