
High Quality Surface Plating &
Excellent Intermodulation 
Performance for RF-Connectors

Introduction
M/A-COM’s new White Bronze surface finish 

represents a dramatic improvement upon the wear 
characteristics and life expectancy of silver plating, at the
same time offering a far better electrical performance
than nickel. White Bronze plated connectors exhibit
intermodulation characteristics significantly better than
stainless steel or nickel plated products. Silver has
always been the preferred finish from an electrical
standpoint but its corrosion and wear characteristics
especially in harsh conditions are often unacceptable.
While nickel is an extremely rugged finish it has
properties undesirable in many RF applications;
including, high RF and insertion losses, poor
intermodulation performance, high permeability and
poor screening effectiveness.

M/A-COM’s White Bronze is composed of copper, tin
and zinc which are applied simultaneously to 
produce a finished color similar to stainless steel. With
one of the most advanced industrial electroplating 
facilities in the world M/A-COM can achieve the levels
of control over the complex galvanic process necessary in
the application of this alloy.

M/A-COM’s industrial electroplating facilities is one of the most
advanced in the world.

M/A-COM’s White Bronze is similar in composition
and performance to other copper/tin/zinc alloys
developed in the industry such as Sucoplate® and BBR.

Comprehensive conditioning tests have been
performed to provide a thorough evaluation of 
M/A-COM’s White Bronze plated connector bodies. The
tests were performed to the specifications of the
European and International RF connector standards —
CECC 22000/IEC 68-2-14/IEC 169-1. The results are 
summarized on page 3.

Deposit Characteristics
Composition: Copper (55-60%), Tin (20-25%), 

Zinc (15-20%)
Density: 7.9-8.1 g/cm3

Hardness: 300-380 HV
Passivation: Immersion Chrome

Advantages
The M/A-COM White Bronze finish offers the 

following advantages:
• low intermodulation
• high corrosion resistance
• low porosity
• low RF losses
• non magnetic
• wear & scratch resistant

Low Intermodulation Products
Dissimilar metals, finishes and discontinuities within

a coaxial line structure give rise to intermodulation
products (IMP). This is of particular concern in
applications requiring low levels of intermodulation,
such as cellular base stations and antennas. White Bronze
plated connectors offer better IMP performance and
lifetime characteristics than nickel. Due to the similarity
of electrolytic potentials and the non magnetic properties
of the finish, levels of intermodulation are commensurate
with silver and far in excess of stainless steel/nickel
connectors. At the same time the excellent wear
characteristics and durability of the finish ensure that the
intermodulation life of the connector is greater than
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silver. The life is also improved as a direct result of the
excellent corrosion resistance properties of White Bronze;
thereby minimizing metal/metal oxide junctions.

Highly Corrosion Resistant 
Even under continuous exposure to harsh

environments White Bronze retains its aesthetic
appearance. Unlike silver it does not discolor when
exposed to sulphur, potassium sulphides etc., neither is
there any build up in oxide layers as is the case with
nickel. Furthermore White Bronze parts have
successfully passed all international salt spray tests (MIL,
BS, CECC, IEC).

In conditions of continuously high temperatures
(>100°C) and/or excessive humidity (>100%) there is 
no build up of foreign layers which may affect contact
resistance.

Low Porosity & No Reaction With
Contact Surfaces 

Less than 2µm of White Bronze is needed to 
create a completely nonporous, corrosion resistant 
surface. M/A-COM applies White Bronze to a thickness
of between 2µm and 3µm. This compares favorably with
the typical plating thickness of nickel (>10µm) and
consequent ly,  var ia t ions  in  p la t ing  depth  are
significantly less.

White Bronze does not alloy with brass and since its
coefficient of expansion is virtually identical to that of
brass, rapid temperature shocks (-50°C/200°C) do not
cause blistering or cracking of the plating.

The electrolytic potential of White Bronze is
approximately that of brass. Consequently any White
Bronze plated connectors in contact with stainless steel,
silver, nickel or nickel containing finishes carry no risk of 
corrosion as a result of any chemical potential difference.

Low RF Losses
The relative permeability (µr) of M/A-COM’s White

Bronze is 1 giving rise to low RF losses even at high 
frequencies. As a direct result of the good conductivity of
the finish, skin depth is minimized further reducing
insertion loss and ensuring a better impedance match
across the frequency range of the connectors.

Non Magnetic Finish
M/A-COM’s White Bronze contains no ferrous

materials and so has no magnetic properties. This is
particularly desirable in many RF applications.

Low Coefficient of Friction
The coefficient of friction is approximately 70% that

of silver to give lower insertion forces and smoother
coupling. These properties combine to produce a harder
wearing, longer lasting finish which prolongs connector
life and reduces the ongoing cost of ownership.

White Bronze is available on all products, including 7/16, N, TNC,
OSP and SMA’s.

Wear & Scratch Resistant
The hardness of M/A-COM’s White Bronze at 

300-380HV is more than double that of silver and 
marginally harder than platings containing nickel. This
gives a scratch resistance which is rarely surpassed and
makes it ideal for high mating applications. 
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M/A-COM’s White Bronze
Environmental Test

Four groups of conditioning tests were performed to 
provide a comprehensive evaluation of M/A-COM’s
White Bronze plated connector bodies.  The tests were
performed to the specifications of the European
and International RF connector standards - CECC 22000/
IEC 68-2-14/IEC 169-1.  Full details and relevant data
are available from M/A-COM and results are
summarized below.

Test 1 - Industrial Atmosphere & Temperature
Endurance
1.1 Industrial Atmosphere
Exposure to Sulphur Dioxide Atmosphere (as specified in
IEC 68-2-42 Test Kc) for 21 days of mated 
connectors, previously subjected to 500 matings, to
determine the influence of sulphur dioxide on the 
corrosion resistance properties of White Bronze Plating.
Contact resistance measured after matings and sulphur
dioxide exposure was less than 5% (0.23mohm) of the
permissible specification.

1.2 High Temperature Endurance 
Exposure to temperatures of 85°C ±5°C for 250 hours, to
determine the impact of prolonged high temperatures on
plating adhesion.  Prior to testing the connectors were
subject to 500 matings.  Results showed no visual
deterioration in plating finish (blistering, cracking etc.)
and the results of outer conductivity performance were 
comparable to Test 1 (above).

Test 2 -   Rapid Temperature Change & Damp Heat
Steady State

2.1 Rapid Temperature Change
Exposure to -55°C and +85°C for 15 minutes, 
transition time 2-3 minutes, 50 cycles.  To determine 
possible plating deterioration caused by prolonged and
rapid temperature change.  No visual deterioration, outer
conductivity performance were comparable with Test 1
(above).

2.2 Damp Heat Steady State 

Exposure to 93% relative humidity (at 40°C) for 10 days. To
determine plating adhesion.  No visual deterioration, outer
conductivity performance were comparable with Test 1
(above).

Availability & Ordering
M/A-COM offers White Bronze on all products

including 7/16, N, TNC, SMA and OSP’s. 

For more information on White Bronze contact your local
M/A-COM Sales Office.

Test 3 - Soldering Heat 

3.1 Resistance to Soldering Heat 
Exposure to concentrated soldering heat (250°C) for 10
seconds to evaluate any possible deterioration in
plating finish.  No deterioration detected.

Test 4 - Salt Mist & Mechanical Endurance

4.1 Salt Mist 
Exposure to salt mist spray (as defined in BS 2011 Pt. 2.1
Ka) for 48 hours to evaluate the uniformity of 
protective coatings, any visual deterioration, or impact
on electrical performance.  No visual deterioration,
outer conductivity performance were comparable with
Test 1 (above).
4.2 Mechanical Endurance 
Electrical and visual evaluation of the connectors after
500 matings to determine any electrical or visual
deterioration.  No visual deterioration, outer
conductivity performance were comparable with Test 1
(above).

Sucoplate® is a plating trademark for Huber & Suhner.
BBR is a plating trademark for Radiall.
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Americas
Argentina – Buenos Aires
Phone: + 54-1-733-2000
Fax: + 54-1-717-0988

Brazil – Sao Paulo
Phone: + 55-11-861-1311
Fax: + 55-11-861-0397

Canada – Toronto
Phone: + 1-905-475-6222
Fax: + 1-905-474-5520

Europe/Middle East/Africa
Austria – Vienna
Inside: Phone: + 0222-277-97-0

Fax: + 0222-270-26-61
Outside: Phone: + 43-1-277-97-0

Fax: + 43-1-270-26-61

Belgium – Brussels
Phone: + 32-2-719-2511
Fax: + 32-2-725-4928

Bulgaria – Sofia
Phone: + 359-2-971-2152
Fax: + 395-2-971-2153

Croatia – Zagreb
Phone: + 385-1-67-04-46
Fax: + 385-1-69-16-04

Czech Republic – Kurim
Phone: + 420-5-41-162-111
Fax: + 420-5-41-162-223

Denmark – Viby
Phone: + 45-86-295-055
Fax: + 45-86-295-133

Egypt – Cairo
Phone: + 202-417-76-47
Fax: + 202-419-23-34

Estonia – Tallinn
Phone: + 372-6205-800
Fax: + 372-6205-804

Finland – Helsinki
Phone: + 358-9-512-3420
Fax: + 358-9-512-34250

France – Pontoise
Phone: + 33-1-34-20-88-88
Fax: + 33-1-34-20-86-00

Germany – Langen
Phone: + 49-6103-709-0
Fax: + 49-6103-709-223

Related Businesses
M/A-COM Division
Americas
Lowell, MA, USA
Phone: + 1- 978-442-5000
Fax: + 1-978-442-5354
Europe/Middle East/Africa
Bracknell, England
Phone: + 44-1344-869-595
Fax: + 44-1344-300-020
Asia/Pacific
Hong Kong
Phone: + 85-2-2111-8088
Fax: + 85-2-2111-8087

AMP Business Centers, Worldwide

Chile – Santiago
Phone: + 56-2-236-4267
Fax: + 56-2-235-0061

Columbia – Bogata
Phone: + 57-1-369-0045
Fax: + 57-1-269-7525

Mexico – Mexico City
Phone: + 52-5-398-76-11
Fax: + 52-5-398-79-64

United States – Harrisburg, PA 
Phone: + 1-717-564-0100
Fax: + 1-717-986-7575

For Latin/South American
Countries not shown
Phone: +54-1-733-2015
Fax: +54-1-733-2083

Great Britain – London
Phone: + 44-181-954-2356
Fax: + 44-181-954-6234

Greece – Athens
Phone: + 30-1-902-5515
Fax: + 30-1-902-4237

Holland – ’s-Hertogenbosch
Phone: + 31-73-624-6246
Fax: + 31-73-621-2365

Hungary – Budapest
Phone: + 36-1-344-2633
Fax: + 36-1-344-2634

Ireland – Dublin
Phone: + 353-1-820-3000
Fax: + 353-1-820-9790

Israel – Tel Aviv
Phone: + 972-3-645-07-07
Fax: + 972-3-649-24-13

Italy – Torino
Phone: + 39-11-4012-111
Fax: + 39-11-4031-116

Lithuania – Vilnius
Phone: + 370-2-231402
Fax: + 370-2-231403

Norway – Oslo
Phone: + 47-66-77-88-50
Fax: + 47-66-77-88-55

Poland – Warsaw
Phone: + 48-22-672-47-90/91/92
Fax: + 48-22-672-47-88

Portugal – Lisbon
Phone: + 351-1-387-70-16
Fax: + 351-1-387-71-72

Romania – Bucharest
Phone: + 40-1-311-3479/3596
Fax: + 40-1-312-0574

Russia
Moscow
Phone: + 7-095-926-5506/07/08/09
Fax: + 7-095-926-5505

St. Petersburg
Phone: + 7-812-325-3083
Fax: + 7-812-326-3288

Slovakia – Bystrica
Phone: + 421-88-761-120/121
Fax: + 421-88-761-122

Slovenia – Ljubljana
Phone: + 386-61-161-3270
Fax: + 386-61-161-3240

South Africa – Johannesburg
Phone: + 27-11-805-65-35
Fax: + 27-11-805-65-40

Spain – Barcelona
Phone: + 34-3-291-0330
Fax: + 34-3-201-7879

Sweden – Stockholm
Phone: + 46-8-580-833-00
Fax: + 46-8-580-194-70

Switzerland – Steinach
Phone: + 41-71-447-0447
Fax: + 41-71-447-0444

Turkey – Istanbul
Phone: + 90-212-281-8181
Fax: + 90-212-281-8184

For Middle East/African
Countries not shown
Phone: +33-1-34-20-83-83
Fax: +33-1-34-20-86-09

Asia/Pacific
Australia – Sidney
Phone: + 61-2-9840-8200
Fax: + 61-2-9899-5649

India – Bangalore
Phone: + 91-80-845-3014
Fax: + 91-80-845-3038

Indonesia – Jakarta
Phone: + 6221-526-7852
Fax: + 6221-526-7856

Japan – Tokyo
Phone: + 81-44-844-8111
Fax: + 81-44-812-3207

Korea – Seoul
Phone: + 82-3274-0535
Fax: + 82-3274-0524

Malaysia – Kuala Lampur
Phone: + 603-705-3055
Fax: + 603-705-3066

New Zealand – Auckland
Phone: + 64-9-634-4580
Fax: 64-9-634-4586

Peoples Republic of China
Hong Kong
Phone: + 852-2-35-1628
Fax: + 852-2-35-0243
Shangha
Phone: + 86-21-6485-0602
Fax: + 86-21-6485-0728
Shunde
Phone: + 86-765-7751368
Fax: + 86-765-7752823

Philippines – Manila
Phone: + 632-811-0437
Fax: + 632-811-0441

Singapore – Singapore
Phone: + 65-482-0311
Fax: + 65-482-1012

Taiwan – Taipei
Phone: + 886-2-704-4815
Fax: + 886-2-704-4940

Thailand – Bangkok
Phone: + 91-662-513-9888
Fax: + 91-662-513-9889

Vietnam – Ho Chi Minh City
Phone: + 84-8823-2546
Fax: + 84-8823-1443

www.amp.com
www.macom.com


