Elma Services

Services Overview

Elma Electronic offers a wide range of services to assist our customer with new
product introduction (NPI). From custom design and verification testing through
agency certification, Elma has the experience to function as an extension of your
company's design and compliance engineering team. Combined with EIma's
level 4/5 integration capability for both embedded systems and switches Elma
provides a single solution to your outsourcing needs.

Allow Elma to take your latest product from prototype to production quickly, cost
effectively and with reduced risk.

Sections:
e Custom Overview
e Custom Enclosures and Components
e Custom Backplanes
o Backplane Verification and Test
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e Custom System Platforms
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Contract Assembly Services
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Customization is the standard at Elma Electronic. With an extensive offering of
modular products as a foundation, EIma is able to leverage existing solutions and
proven design concepts to meet any custom application. This approach insures
that Elma will provide a quality, compliant solution with significantly reduced lead-
time, cost and risk.

Over 70 engineers, in strategically located design centers in eight countries, are
available to assist with the specific needs of our customers. For over 45 years,
Elma Engineers have been innovating customer specific solutions in the areas of
component design, backplane design, system platform design, and switch
design.

Each product discipline is equipped with the latest 3D solid model and simulation
tools needed to verify product design prior to manufacturing. With expertise in a
wide range of markets to include defense, telecom, medical and industrial
automation, our engineers have a proven history of meeting the applicable
specifications and standards from MIL Spec. to NEBS and agency compliance.
Whether your need is as simple as silk-screening the company logo on a
standard panel or as complex as a fully custom system platform to meet NEBS
level Ill, EIma has the team and the tools to insure the success of your program.

Return to Page 1
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A Custom Enclosures & Components

Elma offers the following panel customization services:
e High speed milling suitable for volumes from 1-2000 | L & &

panels

Punching suitable for volumes of 2000+ panels _

Silk-screening 5ot

Painting

Overlays

Assembly of handles and springs

Design your customized panel:

Select Handle Size

Select Panel Size

Select Front Panel Components (optional)
Download Drawings

Modify the drawings to reflect your cutouts
and mail to techsupport@elma.com

ahODE

Elma's Express Fast Prototype Service

Elma's standard delivery for 1 to 50 panels is 15 working days and includes silk-
screen. ElIma can ship most standard size panels in 10 working days for a $250
expedite charge.

Return to Page 1
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A Custom Backplanes

The Elma backplane team has one of the most impressive combined
measurement and testing capabilities in the world. EIma Bustronic and Elma
Trenew have integrated engineering resources, including use of modeling
systems, testing equipment, mechanical drawing software, measurement
devices, and more.

Our top-of-the-line quality and testing equipment includes:
e Adaptronic backplane tester
TDR backplane tester
Weetech backplane tester
Wavetek pulse generator -Vmetro cPCI bus analyzer
Several oscilloscopes -Fibre-Lite illuminator and microscope
Several multimeters
Calibrated measurement tools

Backplane Measurement:

Signal integrity

Propagation delay

Crosstalk

Decoupling and bypassing

Power distribution and power-dependent heat dissipation

System Measurement:
e Characterization and optimization of static and dynamic power distribution
within a system
e Safety tests of high voltage, leakage current, isolation, and earth bond
e Function test with static load (min and max)

EMC Measurement
e Radiated emissions
e Conducted emissions

A separate brochure is available on this subject

Return to Page 1

EIl mads Fl orida Repr esent atltisfeanoiogy.cofl t i s
Contact: David Parkerson 954-522-9300 david@altistechnology.com

T 4




A Backplane Characterization & Test

Investing substantially in state-of-the-art testing technology allows Elma
Bustronic to deliver the quality our customers have come to expect. Testing
systems include driver hardware and test-point electronics in extremely high-
density packaging, which enable full, simultaneous testing of dense, high pin-
count connectors on backplane slots. The network connection allows engineers
to download and upload test programs without disrupting backplane testing,
making the process virtually seamless.

Characterization and Modeling

A useful interconnect model for backplane based architectures would include the
entire backplane path as well as the two connector interfaces and their required
supporting via structure on both boards.
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ELMA

Innovative in Electronics

Figure 3-4, Interconnect Jitter Allocation

Table 3.5. Interconnect Jitter Budget

JITTER PARAMETER PEAK-TO-PEAK JITTER COMMENTS
BUDGET VALUE Ul (PS)
Peripheral Adapter Jar < 0.0250 Jar < 0.0325 Notes 1.2
(10ps) (13ps)
Backplane and Mated Ju < 0.1675 Jg < 0.1675 Notes 1.3
Connectors (67ps) (67ps)
System Controller Jar <0.0325 Jar < 0.0250 Notes 1,2
(13ps) (10ps)
Total Jitter Jrow < 0.225 (90ps) Note 1

Table 3.6. Peripheral TX Compliance Eve Requirements

Parameter Value at BER 107" | Notes
Vixa >= (73m\ 1.2,4

Vix, d == 453mV 1.2.4
Ttxa @ BER 1072 >=287ps 1.3.4
Tixa @ BER 10° == 300ps 3.4

Return to Page 1

EIl mads Fl orida Repr esent atltisfeanoiogy.cofl t i s
Contact: David Parkerson 954-522-9300 david@altistechnology.com

T 4




ELMA

Innovative in Electronics

Eye Diagram

When designing a backplane, the SI Engineer needs to make sure the measured
eye opening results exceed the mask from the Tx/Rx spec.
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Figure 7.16 Imperfect pulses encroaching on a data mask.

=10x|
TOR/T| Si) | RLGC Eve Disgam | Meazse | Model Smuists |
0 100ps  200ps  3Mps  400ps 500ps 600ps Composie Model
i I | Srndate |
o Save Genetoted Models
Audomssly
S00my [ Enbwun
o - Eye Diogram Mask
EdtMask | Load |
Matk Namec |01 Fa Erd
500
Clear Mask
av
x| -
Curscr 1 [ 637p8 > |
Cunsoe 2 [ 12751 width | 30 Heght | 12V \
a0 B0p [ B | Peakditer mmm Noie: [ 17280 [iin Level ]|
| | Reforence: | OV || Reference: | 320ps |

El madbs Florida Repr esent atltisfeanoiogy.coml t i s
Contact: David Parkerson 954-522-9300 david@altistechnology.com

T 4




A Signal Integrity

Backplane Signal Integrity Studies Duws
e Simulation provides the expected performance -
of the backplane based on specific design

criteria.

e Backplane characterization measures the real
signal integrity of the backplane

e Ensures backplane will perform as expected
before shipment

e Backplane characterization measures the real
signal integrity of the backplane

e Simulation characteristics include impedance, cross-talk, propagation
delay, attenuation, insertion & return loss and eye diagram

T 1

taffITEIIe

Elma Bustronic Backplane Signal Integrity Initiative (SlI)

With gigabit per second signal rates across the backplane, signal integrity
analysis is increasingly important. In short, simulation and characterization of the
backplane helps us insure the performance results of a design. For simulation, it
gives us a chance to foresee the expected results of a particular backplane
design with the option of viewing the results in relation with the system'’s boards.
This helps us perfect the design before going to fabrication. When performing
backplane characterization, we can measure the real signal integrity of the
backplane. This ensures the backplane perform as expected before being
shipped to the customer.

Elma Bustronic uses the following tools:
HSPICE

P-CAD signal integrity

Iconnect

HP 54750 TDR

Specially designed probe cards

Examples of possible measurement characteristics:
Impedance for single ended and differential lines
Cross-Talk

Propagation Delay

S-parameter

Eye Diagram
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ELMA

Innova tive in Electronics

Examples of possible simulation characteristics:
Impedance

Cross-Talk -
Propagation Delay
Attenuation

Insertion & Return Loss
Eye Diagram

HSPICE modeling and simulation is the industry's preferred methodology for full
system simulation. TDA's I-Connect allows the modeling engineer to combine
differential s-parameter models with SPICE-based semiconductor and trace
routing models in an overall SPICE-driven system simulation. The S-parameter
models come from extracted empirical models captured by VNA and software
driven TDT measurement techniques as well as the synthesized output of
specialized 3D field solvers. The result is more accurately characterized via
structures, much more capable connector models and a more precise
representation of layout transition features and unavoidable stubs.

Measurement, model extraction, and simulation services Elma Bustronic offers
services to characterize the interconnect path and provide models of
representative circuit paths. These models can be used to generate reports that
confirm the performance of these backplanes and also allow full system
simulations to be performed that will help in the design process. Elma Bustronic
can also provide the integration of measurement-derived models into the
application engineering process. This includes the ability to easily generate eye-
patterns based on the customer's specific requirements including such questions
as signal degradation through backplane I/O connectors and specific lengths of
I/O cabling.

Furthermore, ElIma Bustronic can provide measurement based models, purely
synthesized models and simulation tools to provide design rules, suggest trace
launch geometries and evaluate layer and laminate choices to the design
engineers who are designing a new backplane.

Return to Page 1
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A Custom System Platforms

Elma Electronic has been designing custom chassis solutions for the embedded
systems market for over 20 years. Our highly experienced team of engineers has
expertise in mechanical and electrical enclosure design with emphases on
thermal management, EMC, shock/vibration, system monitoring, reliability and
maintainability.

Our engineers start with a solid foundation of quality EIma components and
proven design concepts to reduce develop time/cost and insure compliant
solutions regardless of the application. Using the latest in 3D solid modeling,
thermal analysis, structural analysis and backplane simulation software, Elma
designers are able to verify the performance of their designs without the time and
expense of repeated prototyping, combined with a dynamic product lifecycle
management (PLM) system.

Custom enclosures are what we do! Whether it is a modified, standard VME,
CPCI or ATCA chassis or full custom solution ElIma has the team and the tools to
insure the success of your project.

Design Tools:

3D Solid Modeling 1 Solid Designer (CoCreate)
2D 1 Autocad (Autodesk)

PLM 1 (Igner)

Thermal Simulation i Flotherm (Flomerics)
Structure Analysis i FEM (Cocreate)

Reliability - Relex

EMC 1 Scanning equipment and software (Lapla)

Ve

A Return to Page 1
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A Verification Testing

Elma offers a wide range of services to assist our customers with new product
introduction (NPI). From custom design and verification testing through agency
certification, Elma has the experience to function as an extension of your

companyoO6s design and compliance engineerin

level 4/5 integration capability for both embedded systems and switches. EIma
provides a single solution to your outsourcing needs.

Allow Elma to take your latest product from prototype to production quickly, cost
effectively and with reduced risk. Customization is the standard at Elma. With an
extensive offering of modular products as a foundation, Elma is able to leverage
existing solutions and proven design concepts to meet any custom application.
This approach ensures that EIma will provide quality, compliant solutions with
significantly reduced lead time, cost and risk. EIma uses the most advanced
software and testing equipment to ensure our products comply with military and
commercial standards. Elma has the capability to perform environmental testing,
thermal testing and EMC testing to meet the desired specifications.

Elma has the capability to undertake and oversee design verification testing to
ensure that your/our products comply with the following military or commercial
standards depending on the specification requirements.

Environmental Chamber

The Environmental Chamber is used to test products within various levels of
temperature and humidity. The chamber used by Elma has a temperature range
of -73 degrees C to +177 degrees C and a humidity range of 10% to 90%. The
unit has a chart recorder to record temperature and humidity. The chamber can
have LN2 attached to increase the ramp rate for lower temperatures.

Airflow & Thermal Analysis

Elma has invested in modern simulation tools to
insure that all EIma designs, both custom and
standard, are able to provide optimum cooling
protection for your electronics. EIma uses Flotherm,
Flomerics Thermal Analysis Software.

Although Elma utilizes the latest in thermal
simulation software, it is often critical to verify e
S T T o e e

simulation predictionst hr ough Aact ual Goacose 5 -auy
Elma has a comprehensive set of thermal verification I
tools that allow measurement of all thermal
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parameters for a given design.

Tools include:

Variable system load cards
Error velocity sensors
Thermal couples

Air volume measurement
Cambridge AccuSense

Airflow Chamber

The Airflow test chamber can determine the aerodynamic performance of a fan
or blower, the CFM (cubic feet per minute) in a chassis, or the thermal
resistance. The airmover is mounted on the front of the chamber and the static
pressure versus volume flow is measured. The performance of different fans may
be compared to select the optimum airmover for a given application. By
energizing the system, a given volume of air may be drawn through the system
and the temperature rise measured. By determining several points, the plot of
temperature rise versus mass flow shows thermal resistance.

The 2000 CFM chamber is 30 inches in diameter and approximately 8 feet in
length. The standard flow range is from 3 to 2000 CFM. The nozzle array is on a
separate plate and is sealed between the front and aft section with inflatable
seals. The front plate is also sealed with an inflatable seal. The motorized blast
gate is powered with 115VAC, 1 ph, 60Hz and is controlled with a hand operated
toggle switch. Limit switches control the extreme ends of the travel to prevent
overrun of the gate. The counter blower is connected to the blast gate with a
flexible duct. The 2000CFM chamber has a 5 horsepower motor and solid state
speed controller. The power input is 208VAC, 3 ph, 50/60Hz.

Shock & Vibration
Elma has the capability to undertake and oversee design
verification testing to ensure that your/our products
comply with the following military or commercial
standards depending on the specification requirements.
e Shock and Vibration Testing to meet MIL STD-
810E, MIL-STD-167 and MIL-STD-901D
e EMC testing to meet MIL-STD-461D, FCC class
A, FCC class B and CE emissions.
e NEBS testing to meet levels 1, 2 and 3
¢ In house cooling analysis and testing to meet
thermal requirements
e Environmental testing: Temperature, Humidity, Fungus, etc
e Preliminary Reliability analysis per MIL-HDBK-217F
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Pre-scanning for Radiated Emission:

Computer controlled Spectrum Analyzer
--10KHz to 1GHz coverage

--CISPER 16 compliant

--Auto compensation to test site errors
Broadband Receiving antenna

--30MHz to 1GHz Frequency Range.
--Calibrated at National Physics Lab in U.K.
--Preamplifier

--Vertical and Horizontal

Emission Reference Source

--Used to calibrate the system to site conditions.
--Calibrated at National Physics Lab in U.K.
EMC software designed for use with the Spectrum Analyzer
Near Field EM probes to help pinpoint trouble spots

EMI Chamber

The Elma EMI Chamber is an 8081 series chamber 10'X10'X 8'. The RFI
Modular Shielding System consists of modular panels and a unique clamping
system. Designed for EMC and FCC Compliance testing, the Series 8081
enclosure panel system consists of a three quarter inch, high density particle
board core, with 26 gauge galvanized steel laminated on both sides. The panels
are clamped together with uniquely formed zinc plated, steel clamps, to form in-
line and right angle connections. RFI High Performance RF Doors employ a
recessed contact mechanism (RCM) with multiple rows of beryllium copper
fingers to insure RF performance above 100dB @ 10 GHz.

Return to Page 1
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A Thermal Simulation

Airflow and Thermal Analysis

e Model flow behavior for entire system
Identify performance-limiting components
Quick evaluation of different physical layouts
Explore many different design options
Perform "what-if" studies
Avoid costly design changes

El mads Ther mal Simul ation can be extremely

chassis cooling solution. Elma can simulate specifically how your boards interact

with the chassis iIin regards to the <coolii

designers can verify the cooling and make sure the hotter components of the
card are placed in cooler parts of the chassis. If the per slot loading is provided,
thermal simulation could be performed where baffles or extra fans could be
added to ensure proper cooling for all boards.

Using CFD-based (Computation Fluid Dynamics) thermal modeling software like
FloTherm, EIma can change the intake and exhaust areas, change fans and fan
configuration, add and optimize baffling and monitor the temperature at critical
locations before fabricating and testing a chassis. Simulation can help determine
the proper fans to use in order to ensure proper chassis cooling as well as
keeping the audible noise level at a minimum. Other ways to optimize the chassis
thermal management are the spacing for air intake and exhaust, types of fans
and blowers, the plenum space above or below the fans, the placement of air
filters and use of baffles. Locating hot spots in the chassis, the designer can
simulate options to rectify the situation. For example, a baffle can be placed in a
particul ar area to direct airfl ow, or
decrease the air plenum. A different type of fan or blower can also be used to
improve the results.

Condét next page.
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Simulation can also help maximize the usefulness of the shelf managers.
Thermal analysis can show how a shelf manager can tie or group fans together
to optimize airflow when it senses a problem. It can also help determine the ideal
sequence in timing solution for shutting down cards, which signals to send, and
when it is absolutely necessary to shut down the entire system. For example, if
there is a problem, perhaps only a few cards need to be shut down instead of all
of them.

Return to Page 1
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A Custom Cabling

Elma Electronic Inc. produces a variety of cable and harness assemblies,
ranging from simple discrete wire to the very complex assemblies, using
standard commercial and military grade materials.

Elma Electronic Inc. has competency working with many Commercial, Military,
and Aerospace manufacturer's products such as AMP, Molex, Airborne and
Raychem. Elma Electronic Inc. can also provide the services to aid in the design
and reengineering of your products into a more cost-effective manufacturing
solution. EIma Electronic Inc. utilizes job-specific tooling to achieve the required
end results. Among some of the tools we employ are Schleuniger Coax Cable
Strippers, Amp, Molex automatic presses, Daniels pneumatic crimpers, to name
a few. To verify our processes we use appropriate test and measurement
equipment regularly calibrated to national standards.

As a standard practice Elma Electronic Inc. follows IPC/WHMA-A-620, CLASS 3
workmanship standards for all our products. We have three certified trainers who
perform training programs to all production associates.

We offer state of the art facilities, excellent tooling, and a strong production

management team to ensure the assemblies n

Our tooling consists of fully automatic, semi-automatic to manual. We practice
tooling per manufacturerds requirement.
basis as required per our QMIS Quality program.

Our engineering staff has over 30 years experience in design and manufacturing
in the cable and harness field.

We offer documentation services, which we will convert, customer net lists and/or
sketches to create a complete working document showing finished length, wire
list and bill of material required to produce the finished product. We use AutoCAD
2000 as a platform.

For repeat orders, weoll create a 1 to
for repeatability, efficiency and accuracy. In some cases a test adaptor will be
added to harness board.

Our production staff takes great pride in the quality of our work. Most of our
production staff has been with EIma Electronic Inc. for many years, providing a
highly trained and motivated workforce.

We have a fully integrated ERP / MRP system which allows for quick quote
response, real time job tracking, and a range of customer specific materials
management programs.
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Innova tive in Electronics

Elma Electronic Inc. is UL and CSA approved and ISO 9001:2000 registered
Quality Management System.

Premium workmanship, quality, and customer service are core values we all
share with our customers.

We support customers across a variety of industries including Medical,
Transportation, Government Contractors, Semiconductor, Telecom, PCB, and
Metal Fabrication.

A Rigid-Flex Design and Manufacture

Elma has years of experience building complex military 1/O connector systems
from Rigid-Flex. EIma designs and manufactures in-house.

Return to Page 1
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A Custom Cabinets

Optima, an Elma company, has access to over 70 engineers, in strateglcally
located design centers, in eight countries that can assist

with the specific needs of our customers. For over 45 years =
the companyds engineers have

specific solutions in the areas of enclosure design,
component design, backplane design and system platform
design.

With expertise in a wide range of markets to include 1
Defense, Telecom, Medical and Industrial Automation, our

engineers have a proven history of meeting the applicable

specifications and standards from MIL-Spec to NEBS and

agency compliance.

Whether your need is as simple as silk-screening the company logo on a
standard panel or as complex as a fully custom enclosure to meet seismic, zone
4 requirements Optima has the team and the tools to ensure the success of your
program.

Custom Product Capabilities
With over 110,000 sqg. ft. of manufacturing and 40+ years of design expertise
located in our main facility in Tucker, Georgia, Optima EPS has the capability to
design and build packaging systems to suit your needs.
e Prototyping
CAD Design and 3D modeling
Tool Making
CNC Punching
Welding TIG/MIG/SPOT
Paint - Water or Powder coat
Silk-screening
Assembly
Testing (MIL-STD, NEBS, Thermal, EMC, Seismic)

Return to Page 1

EIl mads Fl orida Repr esent atltisfeanoiogy.cofl t i s
Contact: David Parkerson 954-522-9300 david@altistechnology.com

i nnovati

T 4

ng



A Custom Switches, Knobs & LEDs

Switch Modification

Elma can assist our customers in creating a semi-custom solution to their line of
precision rotary switch, coded switch or encoders. We welcome inquiries to
modify shafts, switching schemes, bushings and output codes to meet
specialized requirements. Most importantly, EIma has the ability to meet these
challenges in large or small quantities.

Common requests range from simple modifications of shaft lengths, shapes and
diameters, to custom bushings and switch housings. Additionally, we can provide
altered and/or proprietary switching schemes and output codes upon request.

Complete switch assemblies are possible by combining standard parts together,
or by fabricating brackets for customers to incorporate another component with
one of our rotary switches.

Please contact our sales staff with your specific ideas and we will do our best to
make them a reality at an affordable price.

Return to Page 1
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A Certification & Compliance

Agency Certification

Over the past 20 years, Elma has worked directly with local testing labs to obtain
safety, EMC and Environmental certification for our customer's products. All of
our products are designed to meet safety certifications (with many agency
Areadyo) f or UWEIma faCiBakes eontiduedicompliance of our
approved products by setting up on site split inspections by safety agency
personnel before the products ship. Relevant documentation is maintained for all
approved products for inspectors to verify compliance at any time.

Elma maintains a pre-scan lab and follows the most rigid design practices to
insure that our enclosures will meet the EMC needs of today's high performance
electronics equipment.

When it comes to certifying that our chassis will meet the requirements of a

NEBS or MIL environment our Engineers have assisted numerous customers
with on site support to insure our chassis perform to expectation.

For your next project let ElIma streamline the certification process.

Safety: EMC: Environment:
UL 1950 EN55022, Class A/B NEBS

CSA 22.2, No. 950 FCC Part 15, Class A/B Shock/Vibration
EN60950 CE (Emissions & Susceptibility) Thermal

Return to Page 1
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A Contract Assembly Services

Customization of parts Sub-assemblies

Complete assembly

Verification testing, Compliance testing, etc.
Documentation, engineering, manufacturing, QC

Software integration services, etc.

End user packaging and shipping directly to our customers
A separate brochure is available on this subject

Return to Page 1

EIl mads Fl orida Repr esent atltisfeanoiogy.cofl t i s
Contact: David Parkerson 954-522-9300 david@altistechnology.com

T 4




A System Integration

Adding Peripherals

Installing SBC's

Loading Software

Fully wired and tested including

silk-screening, connectors

Installing in Cabinets

Acceptance Test i QC Documents

Program Management

Custom Manuals

Service and Support

Obsolescence Management

Shock and vibration testing; EMC and NEBS testing; Thermal analysis;
FCC Class A and B certification; UL, CSA, CE certification; NEBS Level Il
certification

By allowing EIma to combine your system platforms with third party active
components such as single board computers (SBC), peripherals, 1/0 cards and
cabling you can greatly reduce your logistics and over cost of your project. EIma
has strategic relationships with most major SBC and blade manufactures. Our
Systems Integration engineers routinely attend training seminars to ensure that
they are up-to-date on the latest technology advancements. Elma’'s experience
with shelf management ensures that all system level monitoring of field
replaceable units (FRU) is handled seamlessly. Combined with any of the major
operating systems (OS) and application specific software, EIma can integrate,
test and ship your completed product, turnkey and ready to run.

A separate brochure is available on this subject

Return to Page 1
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