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An electronic connector is an electromechanical system which provides a sep-

arable interface between two subsystems of an electronic system without an
unacceptable effect on the performance of the system.

R e AlmlERE  EL AR
B)Y | connectors perform the basie functiond of bridsing a gap in o
keciiit e allew tlie filew off clcEsYe HoWecr conncetons Are

specially designed to optimized mechanical and electrical
performance.
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Impedance matching

Good signal integrity through a channel requires impedance that is constant.
|deally, every component in a channel offers the same impedance. This is
known as impedance matching. A channel that is matched throughout is said to
have controlled impedance.

Common impedance sources in a channel include trace width changes, poor signal
routing, bad terminations, a PCB layer change, return path gaps, and, of course,
connectors. A conductor like a wire or trace is relatively smooth and offers little
resistance or impedance. But think about mated connectors and all the potential
"bumps" a signal may see as it traverses an interconnect.

Controlling impedance
Impedance is primarily a function of the cross-section area of the conductor and

the distance between the signal and ground.

50 OHM NOT 50 OHMS 50 OHM

TRANSMISSION TRANSMISSION
CONNECTOR  __,
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Among application environment are () mechanical environment, which, in
addition to (a) mating considerations, includes (b) vibration and (c)
fretting; () the thermal environment, which includes both (&)
temperature and (b) temperature variations (including I thermal expansion
miswerten, [[ corwosion, [IT diffugded add [V INC ) and (@) chionleal
environment, which includes (a) humidity as well as (b) potential
corrosive spscisg cien s [ enloel s Sulfure and oxygen.
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22 2= (inter—mountability)
A BE (inter-mateability)
A 4 (interchangeability)
Example:

contact design;

4 = snapge and dimenzion of wechanical interface;
o Rl gl spsclficallens.

" obedbion IHformiation of legse el Ot
removable contacts;

~ locking device;

~ mounting dntgrmation,

Additional compatibility requirements may be
defined in the product detail specification to
fulfill compliance with automatic mounting,
assembling and solder/solder-less termination
tools.
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This level standardizes only overall dimensions and mounting dimensions on printed board
or panel cut-out and cable termination assembly. Connectors from different sources
are not necessarily inter—-mateable. Information required in a detail specification in
gedae te srticty we Hhids leyel o

Level 1 - Inter-mountable

For printed board connectors:

- printed board layout;

~ board distances and orientation (parallel or perpendicular);

Ss-nc| et oul Aand lecation, it applicable

For free cable connector, cable termination assembly characteristics shall be specified.

Level 2 - Inter—mateable

This level standardizes only dimensions of electrical and mechanical interfaces.
electrical, mechanical and climatic performances of connectors from different sources,
when mated, are not fully guaranteed.

Level 3 - Inter—mateable and inter—mountable

This level standardizes mounting dimensions, electrical and mechanical interface and
overall dimensions. Electrical, mechanical and climatic performances of connectors,
from different sources, when mated, are not fully guaranteed.

Level 4 - Interchangeable

This level standardizes all the elements guaranteeing compliance of the electrical,
mechanical and climatic performances of mated connector when individual connectors
halves are from different sources Encnn enables connection!
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Example: A E|&2=%

Preferred temperature ranges and severities of the damp heat, steady
state tests have been selected. Any combination of these elements
may be used, and should be written in the format: for example

10/070/04, in the apolicable gsectional and detail product
specifications.

Lower temperature Upper temperature Damp heat, steady state
°C =C Days
7
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Electric

Contact resistance
Dielectric resistance
DWV/voltage proof
Rating current
Transient current
Overload current
Rating voltage
Temp range/T-rise

Electronic
Impedance
Crosstalk

Noise

Delay

Skew

Rise time

Loss (e.g. IL, RL)

Mechanical
Durability

Mating/un-mating force

Normal force

IP; flammability
Termination strength
Vibration/shock

Structural
Mechanical robust
Installation

Size, density, weight
Good feeling of mating/un-mating
Mistake-proof

Guide pin

Easy for cable assembly
Easy for maintenance
Contact seqguencing
Alignment

Wiping

Environmental
Humidity,

Mixed flow gas
Atmospheric contamination
Solder-ability

Soldering heat resistance
Solvent resistance
Corrosion resistance

Special application requirements:
Humidity/\Water proof; sealing...

Switching

Filtering.
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In some cases, friction
between housing may be
adequate, while, in other
scenarios, a locking
mechanism is used for
mating security.

Rezmas L maomeEny
ENFEERSNREE
HE - ZEHENTEHE
S FE O T30 T R
0, BE A F oKy —
1N =R i A Bk
0, 86 % 8 7 H — F0 T 5 Ao
() FRER . EELED
B WL 47 Bk % 1% 8 M B A B
fit

25 W L5

HE & B4 7

=2

Ramp Lock

Bayonet Latch
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Screw Lock
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A latch slot or tab is
used for mating
alignment or
polarization

Polarization can be
enabled using different

A connector shape can be used for
connector components

polarization with mating connector.
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Tab and slot

Color coding.
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Like polarization and keying,
guidance also aligns connector pairs
properly before mating.

A metal guide post with a beveled tip
IS Integrated into the housing or as
optional module.

The post aligns with a bushing on the
connector. There may be a post on
one connector end or both.

Properly aligning two mating

connectors can be a challenge in

locations that are hard to see or difficult

to reach, such as inside a vehicle

dashboard.

Blind mating designs facilitate mating

with a large flange that funnels one

connector into another for accurate Guide Post

alignment before mating.
Encnn enables connection!
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Some connector housing are sealed
to protect terminals and electrical
connections from moisture and other
contaminants.

Seals are rubber gaskets that
compress to close any openings
where assembled components meet

A matte seal has pliable holes
through which terminated contacts
are inserted and sealed around the
wires. The plastic plugs on each end
compress to form airtight assembly

LEH] — e
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Pitch

Pitch 1s the distance from
center-to-center between
adjacent conductors. For
pitches below 1.25mm,
soldering may be
difficult, so techniques
like surface mounting are
used. Pitch also affects
arcing, which can cause

interference between
adjacent conductors in a
connector.

L "._ — — ....-l-: f..._..._.
S
{Pichy

Z .45

The board-to-board connector on the left has a pitch of 1.5mm. On the
right are some common pitch measurements.
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Thermal expansion [ Thermoelastic Creep

ratcheting 5
tress

relaxation

Temperature rise o @

Oxidation

Resistance rise Corrosion

Intermetallics Beduction or

contact zone
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Failures Investigated by Type

Other
4%

Over Heating
or Burning
38%

High
Resistance
6%
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% ¥ 2= T % (open) #1318 #4 (overheat) 4K 20 40 it

Opens/Overheat - - Causes (27 Cases)

Test Procedure

Inappropriate .
4%, —l Rating Fault

4%
Design Change w/o
Requal
4%

Assembly Emrors
4%

Design Fault

DCocumentaion A40%
7%

Manufacturing Variation
37 %
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=0+ O 4 Q404040 4 o 4+4+= Areal
A apparant In plane view
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In plane view
as a function of
increasing Fn

S —

20 grams

80 grams

Schematic Showing Effect on Contact Area with Increasing F,,
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.y [—__1 Apparent (nominal) contact area

F'_:":-] Real contact area
Conductor resistance Load-bearing area

Constriction resistance
Diameter of a-spot

meeN Quasi-metallic contact area
- Conducting contact area (a-spots)
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Jﬁ: g pan o
AR ﬂ*
Optical Micrograph of a Cross-section of a Turned Surface after Indentation by a Spherical Indenter.

The Tumed Surface Morphology |s Retained Even after Extensive Plastic Deformation of the Surface.
The Persistence of Surface Features Is Shown.*
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Separable interfaces: Ts <1 degree Centigrade
Permanent interfaces: Ts < 0.1 degree Centigrade

End of Life (EOL): Ts <10 degrees Centigrade
Transients: Ts <90% Ts (melting)

800 -
600 -

400 -
200 -

0 0.02 0.04 006 0.08 0.1 0.12

CONTACT VOLTAGE (VOLTS)
IRc

SUPERTEMPERATURE (C)




o
B
2]
S
4
3
2

N

R (mohm) DRY CIRCUIT

Encnn enables connection!
WWW.Enecnn.com




% 5 D B D K
5 éﬁ‘fﬁ@%/}%ﬁ A % :

it BN LR A2k
NG
I T4 .




TRAZEFE T7 3\
ks SHE T T R/ 65 (BB =) S0 & &%
WL /7 2\ -

Wire wrapping
1De

e
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Bilckellis

Ve 7 = (Metallurgical)

Soldering
Welding

Brazing.
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Wire wrap connection

Termination—Wire Wrap

In wire wrap termination, square
posts (also called wire-wrap tails)
are wrapped with discrete, solid
copper wire conductor. Square
posts are used because the corners
"bite" into the wire, improving
strength and contact.

The common industry practice is to
use one wrap (shown), two wrap, or
three wrap terminations.

Wire wrap is often used for prototyping, as engineers
experiment with various configurations.
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Cross Section of Pin Before Insertion —--——-------
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The diagram above shows wires in IDT slots. The

wire on the right is partially stripped for illustration

purposes. In actual application, insulation need

not be removed, which is a major advantage of

this method of termination.
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Note that the conductor is crimped in two places — on the
wire and on its insulator. The latter is called a strain relief. It
provides additional resistance to mechanical stress.
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Solder tails

The SMT tails on this 1.50mm wire-to-board connector provide a
large soldering area. Notice in the images on the right how solder
is applied to all four sides of the tail. This assures maximum
retention to the PCB, a quality called shear strength.
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socket/receptacle
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post/pin
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& PIM AND SOCKET

is our most common power
terminal design for low
current applications_ It is
used in 062", 093", 125"
and MLX product families._
The tubular shape provides
multiple points of contact for
an excellent electrical
interface. Male and female
terminals are
interchangeable in plugs
and receptacles. The male
pin diameter indicates its
size.

A BLADE TERMINALS

are used in our Sabre™ line. The
terminal has a large flat surface for
good strength and contact surface.
It offers terminal position assurance
(TPA) to prevent backout. Much
thicker, wider blades are also used
in our high-current products, to be
shown later in this lesson.

A BOX TERMINALS
offer a mechanically
strong interface with four
points of contact. They
are used in Micro-Fit,
Mini-Fit, JR and HCS
power products.

4 U.SHAPED TERMINALS
offer four points of contact.
They are found in our Mini-Fit,
JR line, and are usually used
o for male terminals with a box
o -}, female terminal.
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Type Exposure Measurement

Environmental  Mixed flowing gas Porosity
Temperature/humidity  T-rise
Heat aging Moisture absorption

Mechanical Thermal shock Pull strength
Vibration Friction coefficient
Durability cycling Mating force

Electrical Overload current Contact resistance
— T I — i T 2 s B AL
R B AL S| B AL T R
B A. fldn, AR e B R
5 — Hinf o] (AL B, = {7k o L)
2 (A 2. Bk — k) £ — 7
Sk e B = kA < R
B IR . A FETRR, LI
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