onnecting the

Figure 1. Multilayer backplanes
serve as a nerve system through

which CPU and other function cards
communicate with each other.

design and assembly of multilayer PCBs.

he D-subminiature connector often is part of the BY MICHAEL MUNROE

input/output (I/0) interconnect path, connecting

the main part of the system to peripheral devices. SPEC SHEET

The par.'-]lli:l and serial ports on many personal com-

puters (PCs) are connected to ptriplltral] devices via cables that v’ End Applications: Data communications and net-

often use D-subminiature connectors ar each interface connec- working equipment, computers and peripherals,

tion. For larger compurers and controls with complex bused sys- and bus systems

tems, many daughrtercards plug into a series of high densiry con-

nectors on a multilayer backplane. This backplane serves as a v/ Related Products: PCBs, backplanes, mounting

nerve system through which the central processor unic (CPU) hardware, shielding, contacts, pick-and-place equip-

and other function cards communicate with each other (Fig- ment

ure 1). Often the /O connections are positioned off the front

of the function cards. However, in an effort to get cables to the v Main Points: Pressfit D-subminiature backplane

rear, out of the way ufupuralms and service technicians, the [/O connectors used to interconnect PCs and larger

is taken directly off the backplane, behind or to one side of the computer systems to peripheral devices:

daughltrﬁlrd connections. * are available in many sizes with a range of options,
In North America, this family of connectors represents over * simplify design and manufacturing of multilayer

$385 million in sales annually according to Chicago based Bish- PCBs, and

op and Associates. Fleck Research of Santa Ana believes they are * reduce costs related to

used in the following market segments: 25% Computer, 24% automated assembly.

Communications, 26% Datacom and Nttwurking, 12% Mili-



tary and the balance 13% go into many
other areas including consumer applica-
tions, office equipment, medical equip-
ment and others. These trapezoidal con-
nectors with a rectangular, staggered pin
field have been standardized by a multi-
tude of organizations. Some of the per-
tinent standards include DIN 41652,
Mil-C-24308C, CECC 75 301-802 and
IEC 807-2/3. This connector remains an
important I/O interface because it is read-
ily available in numerous versions, is gen-
erally inexpensive, has many vendors, has
good electrical properties and is physical-
ly rugged.

D-Subminiatures in the
Backplane Industry
The backplane connector marker has
evolved rapidly over the past 10 years,
representing a specialized segment of the
D-subminiature connector market. The
most significant change in the backplane
marker related to the D-subminiature
connector i5 the transition from two-
and four-layer designs to eight- and 10-
layer counts and higher. This is the
result of the trend toward four- and five-
row backplane/daughtercard connectors
with added ground and power layer
requirements.

These higher layer count PCBs are
becoming expensive components and are
thermal stresses

more sensitive  to

involved in wave soldering operations.
This has created a greater interest in find-
ing pressfit components for the balance
of the installed components on the o
backplane. Because 1/O connectors s
typically go on the backplane’s rear?
side, this is another reason to choose
pressfit versions.

Pressfit connectors have another sig-
nificant benefit: the expense of the high-
er layer count backplane makes a remov-
able pressfit connector more desirable.
Generally, most pressfit specificarions
rquire that the plated through hole in the
backplane be capable of accepting the
installation of up to three virgin contacts
without damage. This allows backplane
repair during the manufacturing process
or in the feld.

As with the many other areas of the
networking and communications indus-
try, the careful control of radiated noise
and immunity from EMI (Electro Mag-
netic Interference) must be controlled by
proper grounding practices. One version
of pressfit connecrors fearure an innova-
tive integral spring contact on the inside
edge of the tin plated steel shell. This
spring contact ensures that a reliable
ground contact is made berween the our-
side shell of the socket connector and the
inside surface of the mated plug connec-
tor. Multiple closely spaced spring fingers

eliminate gaps thar would pass high fre-

Figure 3. Semi- and fully automatic machines and hand-operated presses are used for

higher volume pressfit applications. The ERNI Press Center, shown here, is capable of

inserting more than 30 connectors/min on PCBs up to 31.4 x 23.6".

e

Figure 2. These pressfit vertical plug and

socket D-subminiature connectors manu-
factured by ERNI Components Inc. are
designed for the demanding requirements
of the backplane market. They feature tin-
plated steel shells and PBT insulators and
are available in nine-, 15-, 25-, 37- and 50-
pin configurations with preinstalled stand-

offs and other mounting hardware.

quency noise and at the same time elimi-
nate the deflection of the male shell that
often occurs when this grounding is
achieved by dimples or detents. The plug
connecrtors also feature solid size 20 (MIL
C 24308C) pins for the most rugged
applications.

The Pressfit Advantage

Today's networking hardware is increas-
ingly complex. The expanding commu-
nications and networking industries are
fueling demand for greater backplane vol-
umes and backplanes with higher layer
counts, thus automation is becoming
essential. Pressfit components lend them-
selves to automated assembly, and presshit
assembly solves a myriad of manufactur-
ing problems. The process eliminares sol-
dering errors, flux problems, secondary
cleaning steps and the use of environ-
mentally restricted solution.

Auromared assembly equipment that
can handle pressfic components will
ensure defective components are not
pressed into place. This is done by accu-
rately monitoring the insertion force pro-
file against an acceptable set of defined
limits.

Backplane designers now can choose
from a wide supply of three- to seven-row,
presshit, high density backplane/daughter-



card connectors. Other pressfit compo-
nents such as power connectors and com-
ponent sockets also are available. Presshit
D-subminiature connectors are available
from many companies as well (Figure 2).

The pressfit process results in a rigid
assembly for vertical mounting. For that
reason, additional hardware often is not
needed to secure the connectors to the
backplane PCB. However, threaded
standoffs for optional screw mounting can
ensure the ground path from the merallic
Eht].l UFtI'IC connector has d rc|iah|c COUrse
to a ground pad on the PCB. If a cable
assembly should mate with the back-
plane-mounted D-subminiature connec-
tor, other mounting hardware is available,
such as #4-40 and M3 hex nuts.

Socker connectors from one manufac-
turer are designed for flat rock pressfit
installation, which eliminates the need
for specialized presshit tooling. The sock-
et contacts feature gold over nickel-plat-
ed, dual-beam contacts, ensuring a nor-
mal force greater than 0.8 newtons and
greater than 200 mating cycles in accor-
dance with DIN 41652. They also have
been tested for resistance to shock and
vibration, and show no discontinuity at
up to 20 G from 10 ro 2,000 Hz. One
version of the pressfit terminal* has a
patented compliant section, which has
been tested and shown to require less
insertion force than other pressfit designs.
This same compliant zone, as part of
anutht‘r connector Fami]y, I'IES I.'H:I:I'I Fuund.
to mect Bellcore TR-NWT 001217
requirements for large systems (50
Req.I1I) including the mixed Howing gas

test ﬁilr uutdu-nr environments.

Development of Assembly Equipment
Fully auromared pick-and-place assembly
equipment for through-hole and surface
mount components has been available for
some time and should be familiar to man-
ufacturing engineers. Over the past sever-
al years, semiautomatic equipment has
hl:tl'l d.CVCIDPCd ﬁ'.ll' high:r vﬂ]ume press-
fit applications (Figure 3).

One manufacturer® has developed a
range of equipment from semiautomatic
and hand-operated presses to fully auto-
mated machines. For use in high volume
applications, the fully automated equip-
ment can insert more than 30 connec-
tors/min on PCBs up to 31.4 x 23.6" (800
x 600 mm). Tooling for up to 10 different
connectors is handled automarically. Deli-
cate connectors can be unloaded from vac-
uum-formed plastic trays, and more
durable connectors, such as all metal 10-
pin power bugs, can be fed from vibrato-
ry bowl feeders. These bowl feeders and
unloading stations can be serviced and
refilled while the machine is operating
without compromising the safety shielding
that protects the operator.

PCBs are fed into the machine by a
conveyor from outside the safety barrier. If
connectors must be installed on both sides
of the PCB, an optional station is available
that turns the PCB over after one side
has been completely assembled. These
machines use simple modular backup
tools to support the PCB against the force
of the connector being inserted. The
design is cost effective because it eliminates
the specially designed backup plates for
each backplane configuration, which often
are necessary for conventional pressfit

assembly methods. Test and inspection
stations ensure an accurate position and
control of the connector during the pick-
up, transport and insertion process.

Conclusion

With multiple source pressfit daughrer-
I}ﬂal’d connectors Frnm WO TO SCVEN TOWS
and densities from 0.100" to 0.050" (2.54
to 1.27 mm), as well as pressfit compo-
nent sockets, pressfit power connectors
and pressfit D-subminiature 1/0 connec-
tors, the backplane designer has all the
manufacturing advantages pressfit tech-
nology offers. In many cases, complex
backplanes can be designed to complete-
ly eliminate soldering,

The increasing layer count of high per-
formance backplane and midplane
designs, resulting from the use of daugh-
tercard connectors with more than four
TS, hﬂ.ﬁ ITIﬂdC I'hL‘ dtﬁigﬂ ﬂF :FU”. ].'H'CESEI.'
assemblies more attractive. Growing vol-
ume requirements of the communication
and networking fields also have expanded
the need to automate backplane assembly.
The availability of pressfit D-subminia-
ture connectors and fully automatic
assembly equipment will simplify design
and manufacturing tasks for rtoday's
equipment manufacturers. v

*Manufactured by ERNI Components Inc.,
Chester, Va.
**ERNI Components Inc., Chester, Va.

MICHAEL MUNROE is a product manager at
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Chester, Va. 23831; (804) 530-5012

Reprinted from the March 1996 issue of Connector Specifier. Copyright 1996

IHS Publishing Group, Libertyville, 11 60048



