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Press Fit Connectors

For Circuit Board Applications

Press Fit

Amphenol manufactures a complete series of  

MIL-DTL-38999 Series I, II, and III Connectors with Press Fit  

compliant pin contacts for solderless mounting on printed circuit boards.  

Both pin and socket contacts are available in any MIL-DTL-38999 Series I, II or 

III insert pattern having contact size 16, 20 or 22D. Available in Mil-Spec and 

custom shell configurations.

See section “Series III TV”, “Series II JT”, and “Series I LJT” for  

MIL-DTL-38999 Circular Connectors’ inserts and shell styles.

Benefits include:

 • High speed, low cost board assembly

 • Elimination of soldering thermal stress

 • No cold soldered joints

 • No short circuits by soldered connections

 • No cleaning of excess flux

 • Optional contact for piercing conformal board  

  coating is available

Press fit connectors accommodate boards with minimum 0.090 inch thickness 

and 0.040 +/– .003 plated through holes. The insertion force for mounting the 

connector on the board is 7 to 16 pounds per contact. Refer to L-40450-207 for 

installation instructions. Contact Amphenol Aerospace for ordering information.

Amphenol Press  
Fit Connectors  
for Solderless  
mounting on printed 
circuit boards.

Amphenol Press Fit Contact Technology
 
 • Beryllium copper tail, heat treated to    
  spring hardness
 
 •  The compliant eye is a natural 
  2 beam spring
 
 • The eye is oversized relative to the    
  plated through hole and is compressed   
  upon insertion

 • After insertion the spring exerts a  
  normal force on the hole creating an  
  electrical path via a tight friction fit

Compliant Pin

PWB

Normal 
Force

Press Fit  
Connectors on 
Printed Circuit 
Board
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Amphenol has developed cylindrical and rectangular connec-
tors which protect sensitive components from Electrostatic  
Discharge (ESD) without diodes, varistors, gas tubes, or  
“experimental” semiconductive materials.
These connectors utilize the Faraday Cage principal to shunt electrostatic  
discharge events to the conductive enclosure on which the connector is 
mounted, thus never allowing the high voltage, high current discharge event 
to reside on any contacts.

The ESD protected connectors have the same physical envelope as their 
standard counterparts, and do not require special mounting or terminating 
techniques. All of the contacts remain fully functional, and electrical charac-
teristics such as capacitance are not effected.

Product Features:
	 Connector envelope identical to unprotected design for most  •

applications
	 Exceeds protection requirements of IEC 801-2 and MIL-STD-1686:•
	 Ensures that all components within a conductive enclosure will be •

subjected to a maximum of 10V during electrostatic discharges between 
–26 KV and +26 KV

	 Voltage observed on contacts during ESD events – •
	 <10V (at 1 megohm)

	 Current observed on contacts during ESD events – •
	 <100 milliamperes (at 2 ohms)

	 Response time – instantaneous •
(voltage and current are maximum values)

	 Maximum ESD voltage – tested to ±26KV•
	 No capacitive loading•
	 Eliminates the need for discrete components (such as diodes) and •

maximizes printed circuit board real estate for equipment housed in 
conductive enclosures which require ESD protection as free-standing 
units

	 Operating voltage of connectors not effected for most designs•
	 Pulse life – infinite•

What is Electrostatic Discharge (ESD)?
Electrostatic Discharge (ESD) is the rapid transfer of a static electric 
charge from one body to another. A static electric charge consists of either a 
surplus or depletion of electrons on a body, which gives that body a potential 
or voltage relative to ground (or another body). The discharge is extremely fast 
(less than 1 nanosecond risetime) and the current flow may exceed 100 
amps!

Static electricity is normally the result of two materials transferring charges 
when rubbed or separated, such as shoes scuffing across a dry carpet, or 
sheets of untreated plastic being separated. This phenomena is commonly 
referred to as the triboelectric effect.

The voltage developed due to the triboelectric effect depends on the 
materials involved, the quantity and type of contact, and relative humidity. In a 
dry environment a person can accumulate a charge of up to 25 KV! In a moist 
environment a person’s potential is reduced due to the effect of moisture on 
the insulating properties of materials.

What is a Faraday Cage?
A Faraday cage is a conductive enclosure. It may be solid in form 
such as a sheet–metal enclosure, or it may be full of apertures, 
such as a wire cloth box. When a charge is placed on a faraday 
cage the electrons which make up the charge, having like polarity, 
try to position themselves as far as possible from each other. This 
places the electrons on the outer surface of the enclosure, leaving 
the inner surface uncharged. The charge on the outer surface 
does not induce a charge on any neutral object inside of the fara-
day cage, and therefore does not try to transfer itself onto the in-
ternal object. Neutral objects (such as IC’s) inside of a faraday 
cage are thereby protected from ESD activity external to the fara
day cage.

The voltage and current observed on neutral objects within a fara-
day cage during ESD events are due to the secondary effects of 
ESD. These include Electromagnetic Interference (EMI), magnetic 
and electrical field coupling. The faraday cage of the Amphenol 
ESD Protected Connectors has been designed to minimize these 
effects.

The Amphenol® ESD Protected Connectors
The Amphenol® ESD Protected Connectors have a faraday cage 
at the mating interface. The faraday cage has been specifically 
designed to intercept electrostatic discharges from the contacts in 
the unmated state, while maintaining each contact’s isolation 
when the connector is mated. When the ESD Protected Connec-
tors have been mounted to a conductive enclosure, a faraday cage 
is created which will protect components located within the enclo-
sure from electrostatic discharges. This eliminates the need for 
discrete components such as diodes and gas discharge tubes, 
and saves printed circuit board real estate. Amphenol ESD Pro-
tected Connectors have also been applied to Line Replaceable 
Modules (LRM).*

ESD Testing on MIL-DTL-38999, Series III 
Filter Cylindrical Connector (Actual Photo)

For further information see:
Amphenol Product Data Sheet #171-1 Amphenol Electrostatis 
Discharge (ESD) Protected Connectors.
Amphenol Publication L-2075, “ESD Attenuation Test Procedure for 
Connectors with Faraday Cage Protective Structures”
* For further information on Amphenol LRM connectors with ESD 
protection consult Amphenol Aerospace, Sidney, NY.

Electrostatic Discharge (ESD)
Protected Connectors

Shell Size & Insert Arrangements are together in one chart.  
First number represents Shell Size, second number is  
the Insert Arrangement. 
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Fiber Optic Interconnects 

Product Introduction

Fiber Optics in MIL-DTL-38999  
Series III Connectors
Amphenol Aerospace offers a wide range of fiber optic intercon-
nect solutions for use in the harsh environments experienced in 
military and aerospace applications. Amphenol Aerospace has 
established the rugged and reliable MIL-DTL-38999 as a  
common connector shell platform that houses a wide variety of 
fiber optic termini including MIL-PRF-29504*, HD20, ARINC 801 
and MT ferrules.

MIL-DTL-38999 Series III Tri-Start connectors are available in  
various insert arrangements, materials and finishes to meet any 
type of environmental requirement. Our MIL-PRF-29504 and 
HD20 termini can be combined with most of our copper contacts 
to create a large assortment of hybrid fiber/copper connector 
combinations.

Amphenol’s newest offering of fiber optic products is the ARINC 
801 series of connectors and termini. Adopted by the commercial 
air market, the ARINC 801 insert is incorporated into the D38999 
Series III shell and is designed specifically for fiber optics.

Amphenol’s Fiber Optic Termini Product Offering
MIL-PRF-29504 - Pin and socket termini that feature high 
precision, pre-radiused ceramic ferrules to help improve  
insertion loss performance and reduce polishing time.  
Products are available in both single mode and multi-mode  
versions. The socket has a plastic protective shroud over the 
ceramic alignment sleeve that incorporates a built-in  
anti-rotation feature.

HD20 termini - Pin and socket termini that have the same 
benefits of the MIL-PRF-29504 termini, but in a smaller, size  
20 contact that allows for increased density in D38999  
connector shells.

90° termini - Pin and socket 90° multi-mode termini in size  
16 are available. Consult Amphenol Aerospace for availability  
of 90° size 20 termini.

ARINC 801 termini - Genderless fiber optic termini that 
use a precision 1.25 mm ceramic ferrule. Precision inserts with 
guide pins and keyed termini maximize multi-mode and single 
mode performance. ARINC 801 termini facilitate an angled  
polish which is advantageous for lower return loss.

MT ferrules - Industry-standard, very high density plastic  
ferrules available in either 12-fiber or 24-fiber versions, in  
multi-mode PC, single mode PC, and single mode  
APC configurations.

*MIL-PRF-29504 supersedes MIL-T-29504. (MIL-T-29504 is still  
available; consult Amphenol Aerospace for more information.)

Please visit www.amphenol-aerospace.com to access 
the Fiber Optic Interconnect’s Catalog 12-352
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Fiber Optic Custom Cable Assembly 
Design and Fabrication 

Amphenol’s cable assembly expertise dates back to the first  
industry standard fiber optic connector, over 25 years ago. Our depth 
of understanding of connector and termini design, and the complete 
control of connector materials, make Amphenol Fiber Optic cable  
assemblies one of the best in the industry. Amphenol offers a  
comprehensive line of single mode and multi-mode cable  
assemblies in a variety of cable configurations. From simplex  
jumpers to multi-fiber custom assemblies, Amphenol can design  
and supply all of your cable needs.

High quality polishing processes have been developed to meet and 
exceed industry standard specifications for insertion loss, return loss 
and end-face geometry. All assemblies are designed to  
intermateability standards for optical and physical  
performance criteria.

Amphenol can assemble, polish and test many harsh  
environment and commercial grade connectors including:
	 •	 MIL-PRF-29504
	 •	 HD20
	 •	 MTC/MP0
	 •	 ARINC 801
	 •	 ST
	 •	 LC
	 •	 FC
	 •	 SC

Connector and cable materials 
are extensively inspected prior to 
assembly. Every completed cable 
assembly receives 100%  
inspection for both insertion loss 
and visual defects. Interferometers are used for accurate end-face  
geometry testing.

You specify the optical and mechanical requirements of the cable as-
sembly and Amphenol’s fiber optic application’s engineers will develop an 
“end-to-end” interconnect solution. Design creativity, experience and an 
understanding of harsh environments will ensure a functional and  
manufacturable design.  

D38999 Fiber Optic Connectors and Cables

Explosion Proof Amphe-EX™ 
Connectors and Cable

ARINC 801 Connectors  
and Cables

D38999 Fiber Optic Connectors with Strain 
Reliefs, Cables and Cable Clamps
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Custom Hermetic/Epoxy Sealed Connectors 

Series III TV Options

Custom Hermetic Connectors

Amphenol glass sealed hermetic connectors are available 

in a wide variety of Mil-Spec and custom configurations.  

Features and benefits:

	 •	 Leakage rate of 1x10-7 cc of He/sec or less

	 •	 Fused glass insert in steel shell

Options include:

	 •	 Special flanges

	 •	 PC board mounting stand-offs

	 •	 PC board mounting tails

	 •	 EMI filtering

	 •	 Through bulkhead configurations

	 •	 Crimp termination

Applications:

	 •	 Pressurized avionics boxes

	 •	 Environmental sealed boxes

	 •	 Moisture sealing for industrial equipment and missiles

(Contact your Amphenol representative for information regarding custom configurations)

Epoxy Sealed Connectors

Amphenol epoxy sealed connectors are a light weight alternative to glass sealed hermetic con-
nectors for use in avionics and other weight-sensitive applications where a high level of sealing 
is required.  Epoxy sealed connectors are an optimal solution when increasingly stringent water 
immersion requirements must be met in radio and vetronics applications.

	 •	 Same epoxy as used in EMI filter connectors

	 •	 Less than 1x10-4 cc of He/sec leak rate

	 •	 Maintained after temperature cycling, 5 cycles -55 to +125°C

	 •	 Custom designs available with lower leak rates upon request

	 •	 Available in standard and custom configurations including PC tail, solder cup, 
and crimp termination, board mounting stand-offs, and through  
bulkhead configurations.

(Contact your Amphenol representative for information  
regarding custom configurations)
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Durmalon  
Alternative to Cadmium

Cadmium has been applied to numerous components of land, sea and air weapon systems and NASA systems for many years, due to its 
desirable functional qualities. Cadmium provides sacrificial corrosion protection for steels and excellent lubricity for threaded applications. In 
addition, Cadmium is easily electroplated onto a number of different metallic substrates and various geometries including internal diameters, 
threads, and more complex components. 

However, Cadmium is a toxic metal and a known carcinogen. In addition, Cadmium is plated from an aqueous bath containing cyanide salts. 
For these reasons many companies are seeking to reduce dependence on or eliminate Cadmium from use on new applications. 

Recently, Defense Supply Center, Columbus (DSCC) added three Cadmium alternative finishes to MIL-DTL-38999, Rev L  
(and other connector specs):

	 •	 Nickel-PTFE (Polytetrafluoroethylene)

	 •	 Pure Dense Electro-Deposited Aluminum (Alumiplate)

	 •	 Zinc-Nickel

Amphenol’s Durmalon
The Olive-Drab Cadmium plating (Class W) over aluminum shells has long been the preferred finish for Military and Aerospace  
applications.  Class W meets 500 hours of Salt Spray, combined with 500 mating cycles and maintains less than a 2.5 millivolt drop  
shell-to-shell conductivity.

Of all platings tested Durmalon has been proven to meet this requirement and several newer requirements:

	 •	 Sulphur Dioxide (SO2) corrosion requirement of the JSF Program 

	 •	 Potassium Formate- Deicer fluid testing performed by Boeing	

RoHS
The European Union Directive 2002/95/EC- RoHS (Regulation of Hazardous Substances) has put a ban on both Cadmium and hexavalent 
Chromium, which is a top layer post treatment on the OD Cad plating.  Durmalon is RoHS compliant.

Applications
A number of Amphenol customers  
are currently using Durmalon.   
Lockheed Martin has tested  
and approved it for use on  
the F-35 Joint Strike Fighter  
program.

They are currently  
evaluating Amphenol’s  
Durmalon plated 38999  
connectors in 2000 hour  
salt spray testing and  
500 hour SO2 testing. 

Testing
Amphenol Aerospace has  
performed extensive testing  
on 14 alternative platings  
with the most consistent  
performer being the Durmalon.   

The most recent testing is  
documented in Amphenol  
Test Report ER-8799.   
Please contact Amphenol  
Principal Engineer  
Eric Shepler at  
eshepler@amphenol-aao.com  
for more information or  
test data on Durmalon.

DURMALON TM
Alternative to Cadmium

Coupling Torque
	 Post 500 hr salt

Shell-to-Shell Conductivity
	 <1 millivolts

	 <2.5 millivolts

	 <10 millivolts

Cycles of Durability
	 500 mates

Salt Spray
	 48 hours

	 Dynamic-500 hours

	 1000 hours

Temperature Rating
	 175° C

	 200° C

	 >200° C

Non-Reflective

RoHs Compliant

Non-Magnetic

Available on Composite

Contains CrVI

Sulfur Dioxide Resistance
	 F35-336 hours

Aviform De-Icing Fluid

Requirements Cadmium Durmalon™ Zinc Nickel Alumiplatesm Zinc Cobalt
Stainless

Steel
Electroless

Nickel

NA NA

*

*

* Durmalon XP
Notice: Specifications are subject to change without notice.




