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1. 5COPE

This specification contains performance vequirements and gqualification Ctest
procedures and production testing for AMP+ Commercial, TNC Series bDual Crimp
Coaxlal Connectlors.

2. APPLICABLE DOCUMENTS

The following documents coustitute a part of this specification to the exlen
specilled herein. In the event of conflict between rvequirements of this
gpecitication and the referenced documents, this specilication shall take

precedence.,

2.1, Militarv Documents

Al MIL-C-17: Cable, Coaxial, Radio Frequency

. MIL-C-39012: Connectors, Cosxial, Radio Frequency. General
Specification for

L MIL-C-45662: Calibralion of Standards .

. MIL-I-17214: Indicator, Permeability, Low-Mu

L. MIL-STD-LO5: Sampl ing Procedures and Tables for Inspection
by Ativilmites

. MIL-8TD-202: Test Methods for Electrical and Electronic

Gomponeut Parts

3. REQUIREMENTS
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101, Definitiouns
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A, Connector Assembly

A coumector assembly consists of a mated plug and jack terminated to their
respective calrle.

b rommector
A counnector may be elther a plug or a jack, as described below:
(1y FPlug

The plug centaing the male imer contact and a rotating outer collar for
locking purposes.

2y Jack

The jack contains the female inner countact and may be either cable ov
panel mount type.

3.2, Design and Construaction

Plugs shall be of the wcaplive contact design, Construction and physical
dimensions shall be as specified on the applicable product drawing.

3.3, HMaterials

Materials utilized in the manufacture of this product shiall be in accordance with
the applicable product Jdrawing.

3.4, tunctienal Chavacteristics
Ny Nominal ifmpedance: 50 ohms
P Fregquency range: ¢ to 7 GHz
. Operating voltage (@ sea level: 500 volls rms
[>. Operating temperature: -55*C to +85°C

4. OUALLTY ASSURANCE PROVISIONS
4.1, Ueneral Provisions
The ualitv provisious specified hevein shall e emploved in the manufacturiug

and testing of this product to ensure that novmal production units continue to
mee! the performance requirements of this specilication.

4.0 lassification of Test

A Qualification [nspection, see Para 5.

I Quality Conformance luspection, see Para 0.
4.3, Jesr Conditions

A Measuremments

Heasurements shall he made with instruments that have beern calibrated and are
coertified in accordance with MIL-STD-456062.
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B. Laboratory Conditions

Unless otherwise specified herein,

normal laboratory temperature.

aud atmosplieric pressure shall be conslidered acceptable for test purposes.

G Coaxial Cable
Coaxial cable used for testing shall be RG-58 C¢/U in  accordance with
MIL-C-17.
5. QUALIFICATION INSPECTION
5.1. Sample Selection
Comwectors selected for test purpese shall Dbe representative of curvent
production. Ounly conmectors containing gold plated center contacts are required

- ~

5,2. Test Procedure

Oualification Inspection shall be conducted in accordance with Figure 1 witl euach
test group consisting ot 3 connector assemblies.

of 3 connector pairs.

9.%. Sample Preparation

Aalter Quality Confermance Inspection,
conductad Ln accordauce with the appropriate Instruction Sheet.

A Test Group L

o Test Groups 3 and b6

5.4, Acceptance

ALl test specimens shall meet

B. Test Groups 7. 4, and 5

the shield, 1% inches apart.
the center conductor and shield
using a test cuwrreut of | ampere DC.
cut in half and connector pairs installed.
so that measurements can be correlated with counectors.

in

Connectors shall remain uncabled and uwmated.

Conduc tor

to mect the performance criteria of this specification.

Eachh test group shall consist

Gonnectors shall be prepared by laboratory performing R.I. testing.

A 71 inch length of cable shall be cut for each connector pair

equalizers shall be attached to the center conductor 20 iunches apart
resistance shall be measured
decordance with Method 307 of MIL-5TD-202

Measurements shall be recorded.

(&2 B

preparation of test samples shall

anel

he

tnueidity,

Urre
S}
Thoth

cahles
Connector pairs shall be numbered

requirements specified in the Performance

Section of this specification, Para 5.5,
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5. 5. Trerformance Requivements and Test Methods

Comnectors shall be designed to meet the performance requirements
herein. To wverify cowmpliance to this specification, production items shall be

teuted and shall meet the requirements of this specificacion,
condieted in the order specified in Figure 1.

Qualification lnspection

Tests shall

Test Group and Sequence w

Test o Examination 1 2 3 4 5 b
Examination of Product 1 1 1 1 1 1
Mating Charactevistics 2 2,7 2 2 2 2
Permesbility 3 3 3 3 3 3
Insulation Resisrauce 4 4 4,15 [ 4 4
Contact Resistance 5%, 8% ,10% 13+ 5

H Dicloctric Withstanding Voltage | 6,12,16
VYoltapge Standing Wave Ratio 5
R.F. Hipgh FPotential 8
Coupling Mechanism Retention 20
Cablce Retention 19
Corownd Level 17
Thermal Shock 11
Moistire Resistance 14
Contact Durability ]
Salt sprav Corrosion 5
Vibrat Lon 7
Phvsical Shock 9
R.F. Liakage 5
R.F. lnsertion Loss 5
*Center vontact only
Fipgure 1

A Fvamination of Product

When test specimens ave examined as specified, there shall

e no evidence

specified

e

of

phvsical damage ov any other defect that could render the specimen unsuitable

for test.
0. Mating Characreristics

{17 Outer Contacts - Plug Unly

Uhen tested as specified, the insertion force of the minimuwn jack outer
into a .324 Iinch
pinioum 1.D. west ring., a minimuwn of 2?2 slotted spring members shall

conltact shall net exceed 6 pounds. When inserted
contact the ring within .031 ipch of their tip emds.
() Inner Contact - Jack Only

Alter one insevtion of a polished steel test pin

diameter of .057 inch to a depth of .125 inch wminimum,
withdrawal forces shall be as follaws:

having a minimum
the insertion and

PAGE {NO
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{a) Insertion Force
2 pounds maximum with a .034 inch minimue diameter steel test pin.
{b) Withdrawal Force
2 ounces minimum with a .052 inch maximum diameter steel test piu,
Test Melhod
(ly Outer Contacts - Plugs Only

The comector plug shall be held rigidly in a suitable fixture. A test
ring gage No., 953884 (simulates a minimum size jack outer contact}
atrached to a force indicating device shall be aligued to within & OU4
inch T.I.R. of any plane passing through the axis of the contact uunder
test. While engaging the test ring to a depth of 300 inch from thie top
of the outer contact springs, the total ferce shall be measured. Also,
a .324 inch I.D. test ring shall he Inserted and verified to contact 4
minimum of 2 slotted spring members within 031 inch of their tip ends.

(?y Center Contact

The connector jack containing the female center contact shall be rigidly
held in a [ixture assuring proper aligmnment with the test pin. Three
test pins shall be utilized for this test. An oversize pin haviug a
diameter of .05/ ineh shall Le inserted into the center contact one time
as a preconditioning step. The maximur test pin (.054 inch diamcter)
shall then be inserted into the contact while recovding the {nsertion
force, Finally, the minimum test pin (.032 inch diameter) shall be
ingerted into the contact and the force reguirved to withdraw the pin
sliall be recorded. Iusertion depth of all pins shall be .12% inel,
excluding the lead-in length,

6. Permeability

When tested as specified, the magietic properties of the connector shall be
less thau 2 mu.

Test Method

Bacli  connecror  shall  he measured with a  permeability dwdicator
conlorming to MIL-T-17214.

D. Insulation Resistance

When tested as specified at 300 vde, the insulation resistance between the
I inner contact aud the body of the comiector shall be 5000 megohms or preatel.

Test Method
Cabled contwetors shall be tested in accordance with MIL-8TD-202, tethod

302, test cond B, The measurement shall Dbe taken between the inner
contact aud the outer shell of the assenbly.

AMP INCORPORATED PAGE |NO REV | LOC
AP I Harrisburg,Pa. 17105 5 108-12046

I

-
AMP 1251 13 REV 10-83



E. Contact Resistance

When tested as specified, the contact resistance of mated contacts shall not
exceed the fellowing values:

Contact Resistance - Milliohms
Contact Initial After Envivonment
Center Contact 2.0 3.0
Quter Contacl .3 N/A
Braid to Body 2 N/A

Test Method

Cantact rvesistance measurements shall be conducted in accordance witl
MIL-STD-202, Method 307, using a test current of 1 ampere D.C.
Meagurements shall be taken from wire equalizer to equalizer on center
conductor and outer shield.

F. Dieleclric Withstaudiug Voltage

When tested, as specified, at 1500 volts rms, there shall be no evidence of
dielectric hreakdown or flashover. 1

Test Method

Cabled connectors shall be tested in accordance with MIL-STD-202, Merhod
301, Coundition i. A test potential of 1300 wvolts rms, 60 Hz, shall he
instantanecusly applied between the center contact and outer shell and
held fer a period of 1 minute.

¢, Voltage Standing Wave Ratio

When tested as specified, the VSWR of a connector shall net exceed 1.35 at
fregquencies to 4.0 ¢Hz or 1.40 to €.0 GHz.

Test Method

Measurement of connector VSWR shall be conducted in accordance with the
methed stated in specification MIL-C-39012 or using an Automatic Network
Analvezer {discrete frequency point), as applicable. Tests shall he
conducted through a frequency range of 0.5 to 6.0 CGHz.

AMP INCORPORATED PAGE | NO T REV | LOC
P
amp I Harrisburg,Pa. 17105 6 10812046 R E:

AMP 1251-13 REV 10-85



H, R.F. High Potential

When tested, as specified, at 1000 volts rms, 5 MHz, connector assemblies
shall show no evidence of dlelectric breakdown or flashover,

Test Method

Testing shall be conducted with the connectors mated and attached to
approximately 2 inches of cable. An R.F. potential of 1000 volts ums, 5
MHz, chall be instantaneously applied between the center contact and the

Lody of the counectors and held for a duratiou of 1 minute., The R.F.
voltage source shall be frequency stahilized and have an approximate
pure sine wave output with minimum harmoniec content. Test equipment

shall contain provisions for detection of disruptive discharge.
1. Coupling Mechanism Retention

When tested as specified, at 60 pounds minimum, the coupling nut shall not be
damaged or dislodged from the comnector body.

Test Method
The bLody and coupling mechanism of the plug shall be secured to the
lower and upper jaws, respectively, of a tensile testing machine, An
axial force applied at a rate of 100 pounds per minute shall be held for
1 minute at a value of 60 pounds.
T. Cable Retention
When tested as specified, using au axial force of 60 pounds, there shall be
no evidence of mechanical failure, breaking, or lcosening of parts, or

electrical discontinuity.

Test Method

The connector shall be vigidly held in the jaws of a tensile machine

with a suitable fixture. An axial force of 60 pounds shall be applied
to the cable in a direction awav from the connector in such < nanner
that the cable remains unbent aund untwisted. The force shall be held

far 30 seconds winimam, the vemoved, and the comnector examined for
mechanical failure. loosening or breaking of parts, aund testod for
electrical continulity using a simple low voltage lamp eircult. Wich the
connector still in the fixed position. the cable shall he held at a
peint 10 times the cable diameter trom the conuecteor and hent to an
angle of 90° from the axis of the connector, then reversed 1807 This
procedure shall be repeated & times and the commector re-exawmined and
tested for continuity as described above.

K. Altitude Corona
When tested, as specified at a simulated altitude of 70,000 feelb. mated

comneclors shall show no evidence of sustained corouna discharge in excess of
5 picocoulombs with 375 volts rms, 60 Hz applied.

PAGE |NO REV {LOC
AMP INCORPORATED

ANMP I Harrisburg,Pa. 17105 7 108-12046 a | B

AMP 1251-13 REV 10-85



Test Method

Connector assemblies shall be subjected to a simulated altitude of

70,000 feet. The test circuit used shall be corona free tco the extent
that a discharge of 5 picocoulombs or less can he measured at the
simulated altitude. Counector assemblies shall be tested as follows:

Samples shall be placed in a vacuum chamber and subjected to a simulated
altitude of /0,000 feer for 10 minutes. (Note: Exposed cable ends
shall be immersed in oil.) At the end of this period, and while still
at  70.000 feet (simulated), a 60-Hz test voltage shall be increased
qutil the detector, having a sensitivity of 5 picocoulombs, indicates a
sustained corona discharge. The test voltage shall then be immediately
reduced until the discharge stabilizes at 5 picocoulombs or less. This
final voltage is the corona extinguishing tevel of the connector.

L. Thermal Shock

Upon complerion of testing, as gpecified, at 85°C and -55°C, for 5 cycles,
connectors shall show no evidence of physical damage.

Test Method

Unmated. cabled connectors shall be subjected to temperature cycling in
accordance with MIL-STD-202, Method 107, Test Condition A.

M. Moisture Resistance

Afrer tlLe moisture resistance test as specified, connectors shall show no J

cvidence of phvsical damage. Within 5 minutes after remaval from humidity,
samples shall be subjected to the Insulation Resistance test as specified in
Para 5.5.F. and shall display a resistance of 200 megohms or greater. The

Hielectric Withstanding Voltage requirements of Para 5.5.F. shall also be mel
after a 24 hour drving period at ambient conditions.

Test Method

Mated connectur assemblies shall be subjected to 240 hours of Molisture
Resistance in accardance with MIL-STD-202, Methed 106, Type IT. Within
5 minutes after removal from the chamber, the coununectors shall be tested
tfor lnsulation Resistance.

N Contact Durability

aftrer 500 cycles of mating and ummating s specified, connectors shall meel
the requirements for all subsegquent testing.

Test Method

Cabled conncctors shall he completely mated and unmated a total of 500
rimes at a maximum rate of 12 cycles per minute.
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0. Salt Spray

After being subjected to a 5% salt spray enviroument for 48

specified, there shall be no base metal exposed on the interface or

surface of the connectors.

Test Method

hours
mating

as

Mated connector assemblies shall be subjected to salt spray covrosion
using
a 5% salt solution comcentration. After 48 hours exposure to the salt

test in accordance with MIL-STD-202, Method 101, Test Condition B,

fog environment, commectors shall be taken from the test chamber.

washed

in distilled water, brushed, and then air dried for a period of 24 hours

at 40°C.

P. Vibration

During the vibration test as specified at 10 to 2000 Hz for 12 hours,

Test Method

there
shall be no electrical discontinuities exceeding 1 microsecond duration.
Upon completion of testing, there shall be ne evidence of physical damage.

Mated commectors assembled to appropriate cables and mounted
iliustrated in Figure 2 shall bc subjected to vibration in accordance

with MIL-STD-202, Method 204, Test Condition B, During the test,

as

ceiter

and outer contacts shall be wired in series and a D.C. current of 0.1
ampere shall bhe applied. instrumentation shall be incorporated to

detect electrical discontinuities as short as 1 microsecond.

CONMECTOR UNDER TEST
""" CLAMP
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Figure 2
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0. Physical Shock
buring the shock test as specified (18 shock pulses at 100 G's), there shall
be no electrical discontinuities exceeding 1 microsecend duration. Upen
completion of testing, there shall Le no evidence of physical damage.
Test Method
Mated counnectors shall be mounted as illustrated in Figure 2 and
subjected to physical shock in accordance with MIL-STD-202, Methed 212,
Condition I. They shall withstand a total of 18 shock pulses at 100
G's.

R. R.F, Leakape

When tested at a frequency between 2 and 3 GHz as gpecified, the total
leakage, cable-to-cable, shall not exceed -55 dB minimum.

Test Method

Mated connector pairs shall be tested for R.F. Leakage in accordance
with specification M1L-C-39012 at a frequency between 2 and 3 GHz.

5. Insertion Loss

When tested at 3 GHz as specified, the insertion loss of a connector shall
not exceed .2 dB.

Test Method

Mated comnector pairs shall he tested for R.F. Insertion Less in
accordance with specification MIL-C-38012 at a frequency of 3 GHz.

G. OUALITY CONFORMANCE INSPECTION

6.1. Sample Selection

Unless otherwise specitied., sampling procedures shall be in accordance with
MIL-STD-105. Sampling and Acceptable Quality Levels shall be as specified in the

applicahle AMP Quality Specification. Dimensional requirements shall be in
accordance with the applicable product drawing.
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