Connector Assembly

1. MMCX Connector Assembly

This section describes in detail how to assemble a male or female
Huber + Suhner MMCX connector.

If you have purchased a CS1X0 or a FC100 and have not also purchased
the PPMS kit, you will need to install a male MMCX connector onto
your own cabling. These mating connectors are provided free with
your stress or strain cells. If you have a problem with the existing
female MMCX connectors attached to your strain cell you may be
required to replace it with new female connector.
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MMCX connectors

Razorbill Instruments currently provides the following parts:

Gender Manufacturer Part number
Male Huber + Suhner | 11_MMCX-50-1-2/111
Female Huber + Suhner | 21_MMCX-50-1-2/111

And in the past has also provided:

Gender Manufacturer Part number
Male Cinch 135-9436-001
Female Cinch 135-3336-001
Male Molex 73415-2261
Female Molex 73415-3410

Connector Assembly

This installation guide only applies to the Huber + Suhner connectors
that we currently supply with Razorbill Instruments products. If you
have one of the older types, contact us for installation instructions.

Aboutf the MMCX connector

MMCX is standard connector type with many different manufacturers
making their own versions. Any male connector from any
manufacturer ought to mate with and female connector from any
manufacturer.

Choosing MMCX connectors for our products is a bit of a compromise.
There are very few connectors small enough to fit into the tight
confines of many of our customer’s cryostats, and the MMCX
connector is usually sufficiently robust and reliable, but there are some
things to be aware of:

W The mating force can be very high. This makes it difficult to pull
apart. Care should be taken to grip the metal connector when
pulling the male and female connectors apart (do not pull on the
cables).
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¥ To get a low noise signal, it is preferable for coax ‘outer’ to be
connected to only one clean ground (at the capacitance bridge).

Consequently, you should insulate the metal connectors from

making contact with the metal of the cryostat. This can be done by

wrapping the cryostat or connector with PTFE or other insulating
tape.

¥ Small connectors are fragile and easily damaged. Treat them
carefully, and never push multimeter probes into the connectors —
it is easy to bend the centre contacts.

¥ In rare situations the connectors may not connect correctly, not
forming a good electrical connection on either the core or the
outer.

% A poor core connection leads to a too-low capacitance reading,
typically 1-20 femtofarads rather than around a picofarad.

%7 A poor outer connection leads to an offset of a few
femptofarads in the measured capacitance. The size of the
offset depends on the resistance of the cables in use, and often
comes and goes apparently at random.
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Either may only occur at low temperature or happen
intermittently. This is usually a sign that one of the connectors
needs replacing. Attempt to determine which connector is at fault
by trying different combinations of male and female connectors
and seeing which combinations have faults. You may be able to
identify the faulty connector by observing changes in capacitance
when the connector is touched or twisted.

Connector installation

The following procedure works for male and female connectors. The
female connectors should be on the leads connecting to the stress or
strain cell and the male connectors should be on the
cryostat/capacitance bridge side.

The procedure is very similar for both male and female connections,
with only the shape of the ‘body assembly’ differing.
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CONTACT ASSEMBLY

CRIMP INSERT E

Figure 1. The three parts that make up a MIMCX connector. Pictured
above is the male version of the body assembly.

BODY ASSEMBLY *\

Tools required to install the connector:

End-cutter

Tweezers

Calliper (or ruler)

Scalpel (optional)

Microscope

Soldering iron

Crimping tool (2.67 mm or .105 inch)

Connector Assembly

Connector Removal

Figure 2.

When replacing a connector
suspected to be faulty, use an
end cutter to carefully sever the
existing connector. Make the cut
as close to the connector body
as possible to minimize
unnecessary shortening of the
cable.
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Add heat shrink (if applicable)& crimp insert

-

Remove a section of outer insulation

Expose the braid
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Slide the crimp insert onto the
cable, ensuring the narrow end
is oriented toward the
connector. If you are using
coloured heat shrink tubing to
label the cable, apply at this
stage.

Figure 3.

Using an end cutter and/or
scalpel, precisely remove 3.43
mm of the outer transparent
insulation without damaging
the underlying braid. A calliper
set to 3.43 mm, as shown in the
image, may be used to verify
the stripped length.
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Figure 4.

With tweezers, gently separate
and fold back the gold-coated
copper braid strands, taking
care to fully expose the
underlying conductor while
preserving braid integrity.
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Inner conductor preparation

Figure 5.

Using end cutters and light,
controlled pressure, remove
precisely 1.35 mm of the inner
insulation to expose the
conductor. As shown in the
image, a calliper setto a 1.35
mm gap can be used to gauge
the appropriate stripping
length.

Prepare the Inner Conductor

Connector Assembly

Figure 6.

Crimp attachment: If using a crimping tool (e.g., with a 0.028"
die), carefully twist the inner copper strands into a compact,
cylindrical bundle. This facilitates insertion into the crimp
contact.

Solder attachment: Apply flux to the exposed inner strands and
tin them using a fine-tipped iron. For cryogenic applications, the
use of lead-based solder is recommended due to its lower
brittleness at low temperatures. Ensure the strands are tightly
grouped to allow insertion into the contact’s narrow bore in the
next step.
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Position the crimp insert & contact assembly

Figure 8.

Slide the crimp insert back toward the connector end of the
cable and evenly distribute the outer braid strands around it, as
shown in the figure. Take care to ensure that no strands come
into contact with the centre contact assembly, as this would
result in an electrical short during connector assembly.

Crimp attachment: Using a Johnson hand tool (PN 140-0000-
952) with die set 140-000-953, crimp the contact onto the centre
conductor. The crimp should be centred between the end of the
contact and the cross-hole. Note: This method is not
recommended for cables with a solid centre conductor.

Solder attachment: Solder the contact to the centre conductor,
ensuring minimal use of solder to avoid overflow or bridging.
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Final assembly positioning

Figure 9.

Carefully insert the prepared cable into the connector body, ensuring
the crimp insert remains properly positioned, surrounded by the outer
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braid strands. Apply gentle pressure to the crimp insert itself—not the
cable—during insertion to maintain its alignment. The crimp insert
should sit flush with the back of the connector body or be recessed by
no more than 0.2 mm. Excessive insertion depth may cause electrical
shorting between the contact and braid.

Final mechanical fixation

-~

Connector Assembly

Figure 10.

Using a 2.67 mm (0.105 inch) crimping tool, crimp the rear portion of
the connector body. This process secures the body to the crimp insert,
mechanically bonding the outer braid between them for electrical
continuity and mechanical stability. Do not crimp near the mating
interface of the connector.

Ensure the crimp insert and braid do not shift during the crimping
process. While most university electronics labs are equipped with
suitable crimping tools, in their absence, pliers may be used as a last
resort—though this yields a weaker and less reliable connection.
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Test the connector

The final step is to verify the functionality and integrity of the installed
connector. Ensure that the connector is securely fastened to the cable,
with no mechanical looseness. Using a multimeter, confirm that there
is a high electrical resistance (typically >10 MQ) between the inner
conductor and the outer shield, indicating no short circuit.

Next, test the connector by mating it with a known-good counterpart.
Verify that a reliable electrical connection is established, with minimal
contact resistance.

For sensor applications (e.g., stress or strain cells), connect the
assembly to the capacitance bridge. The measured capacitance should
fall within the expected range specified in the device's datasheet.

If all these conditions are met, the connector is correctly installed, and
the assembly is ready for use.
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Connector Assembly

2. LEMO Connector Assembly

Tools required to install the connector:

¥ End-cutter / wire stripper
¥ Soldering iron / Leaded solder
W Heat shrink (or alternatives for electrical insulation)

Razorbill Instruments customarily provides the following parts in a
cell’s accessories box:

¥ 4x LEMO connector: FGG.0S.302.ZLAT

‘
LEU]E
= g
Dimensions
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| Type

W Heat shrink for potting / colour coding

Connector installation

1. Twisting Conductors
Twist the positive and negative
conductors of each wire pair
together to reduce
electromagnetic interference and
improve mechanical stability.
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2. Stripping and Tinning
Strip approximately 2—3 mm of insulation from the ends of
each conductor, using end cutters or wire-strippers. Pre-tin
the exposed wires with solder to facilitate subsequent
connection. For cryogenic applications, the use of lead-based
solder is recommended due to its lower brittleness at low
temperatures.

3. Soldering to Connector
Secure the LEMO connector in a helping-hand tool or small vice
for stability. For power supply connections, solder the white or
blue wire to the male terminal (pin 1), and the red or brown
wire to the female terminal (pin 2). Apply sufficient solder to
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ensure a mechanically robust and electrically reliable joint.
If you are instead wiring the connector for the cell end,
maintain correct polarity to match the power supply wiring -
typically connecting the red/brown wire to the male terminal
and the white/blue wire to the female terminal.e

Please note: if you are using heat shrink (next step), you may need to

slide the tubing over the wires before soldering the connector in place.
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4. Heat-Shrink Insulation
Cut a 1 cm length of clear PTFE heat-shrink tubing for each
wire pair. Slide the tubing over the soldered connection,
ensuring the end that touches the connector is cut squarely to
allow for a clean fit.

5. Sealing and Potting
Apply heat to shrink the PTFE tubing, ensuring it overlaps the
connector body to seal the upper and lower sections. Pot the
LEMO connector by injecting Stycast 2850 under the heat-
shrink to provide thermal, electrical, and mechanical
protection.

Connector Assembly

Note: If clear PTFE heat-shrink is unavailable, alternative
insulation methods should be employed. These may include
pre-positioning smaller heat-shrink tubing over the wire prior
to soldering, then sliding it into place post-soldering, or
applying an appropriate thermally and electrically resistant
epoxy (e.g., Stycast) directly to the soldered joints.
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Test the connector

Verify that the connector is firmly attached to the cables with
no mechanical play. Using a multimeter, confirm that the
electrical resistance between the white and red, and between
the blue and brown cables is high, indicating the absence of a
short circuit.
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