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Instrumentation and Measurement Society
TC-8 Automated Instruments Initiatives

industry effort focuses on ATE
interconnect specifications that

- defines a plug&play building
block system integration with
segmented RFI subsystems;

- defines advanced VXI backplane
which supports current parallel

bus technology and new VITA-41.3
Gbit Ethernet serial bus applying
LXI Protocols, and 1149 test bus;

- defines a Virtual Power Source
for either ATS and/or UUT needs;

- defines an integrated Instrument
Module and RFI System plug &
play interconnect that fully
cal(ijbrates/replaces as one unit;
an

- supports ARGCS/CTI goals.
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IEEE-1155

VXI| Specification
(Current Spec)

IEEE-1155/Rev
VXI Upgrade with VITA-41
(Serial Bus)/LXI Protocol

Specification (New)

IEEE-1155/Rev
Virtual Power Module
Packaging/Integration
Specification (New)

IEEE-1149/Rev
JTAG System Level

IEEE-P1693
Modular Interconnect
Packaging for Scalable Systems

(MIPSS) for Test Systems
(ATS Packaging Spec)

Instr/RFI Direct
Interconnect
Pkg/Integ Spec
(Part of MIPSS)

Building Block
Enclosure

Pkg/integ Spec
(Part of MIPSS)

MIPS
Fixture Packaging/

Integration Spec
(Part of MIPSS)

IEEE-P1505

RFI General Spec
(Current in Ballot)

IEEE-P1505.1
CTI Pin Map Spec

(Current in Development)




 ATS Challenges vs. Standard Offerings

* Integration/Interconnect Packaging Design Issues

« Describe IEEE/VITA Standards That Help Resolve Conc erns
« Commitment To Synergy of A Common Architecture

* Working Group Seeks Your Support and Validation
Assistance
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Systems that offer...
...vertical/horizontal interoperability/modularity/scalability;

...delivery without excessive delays or unproven systems;
...performance accuracy/repeatability/elimination of cable;
...easy maintenance and lower support costs;
...Standard packaging/interchangeability to reduce proliferation;
...continued technology insertion and obsolescence avoidance;

...commercial and military application.

Can open standards, building block concepts
meet that challenge?

< IEEE
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...specs an open ATS standard/modular/scalable/user reconfigurable design;
...offers COTS availability/low cost/proven technology/obsolesceneesption,;
...Inserts technology with combined VXI parallel/LXI serial bus colntr
...defines a virtual power source for system and/or UUT needs;
...provides direct coupled instrument/test interface to elimicabéing;
...applies segmented RFI test interface with defined pin map;

...supports commercial and military applications.

Standardization does achieve common goals

< IEEE
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General Purpose, Large, Dedicated ATE
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[ Building Block Scalable Packaging Architecture ]
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[ Test Program Set Vertical Integration ]
Design Factory OEM DoD DoD
Testing Acceptance Depot Depot O&l-Level
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Evolution of IEEE-1155 VXI Standard to VITA-41.3 Hi gh Speed Serial Bus Protects Installed Base Against

Obsolescence and Allows Spiral Development _ Per DOD Instr 5000.2 Evolution Acquisition

VITA 41.3 leads the way with proven
combined parallel/ serial bus
implementation for IEEE-1155

Revised

System Power

Source \
IEEE-1155 Revised VXI Virtual
Power Supply Module combines
UUT Power packaging and technology
Source \ innovation to meet both needs

in one module

I
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Benefits are achieved through...

...transit case separation from
ruggedized mainframe;

...RFI segmentation, electric drive, and
high performance signal module;

...direct coupling of the instrument to
RFI system; and
...minimizing inter-building block
cabling and interconnects.

Test Interface Segmentation Converts
Consolidated Unit Into a Multi-Segment Units

Shown as 16 slot = 4 (4 slot ) Units
Mounted to Separate Building Blocks
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Transportability requirements are removed to
transit case when deployment is required:

...eliminate unnecessary packaging for non-
environmental applications (manufacturing/depot);

...reduces weight by 30% and resizes building block to
man portable designs of 12 x 12 x 24 inches <75 Ibs ;

...supports interface segmentation; and

...eliminates cable interconnect requirements (and
associated performance, reconfigurability, and cost
issues).

Transit Ruggedized
Case Mainframe
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Level 1. Basic Building Block

(Supports System Plugé&play Scability)

Ruggedized Interlocking Enclosure

High Performance Multi-Method Cooling Subsystem
Advanced 10/14 Slot VXI Chassis-Serial Bus Update
Virtual Power Source

Cow>»

Level 2. Flatpack/RFI Interconnect
(Minimizes Assemble/Cable Interconnects)

A. Flatpack Integrated VXI Instrument Module/
Interconnect By Manufacturer
B. High Performance Connector
C. Segmented RFI 14 slot with Electrical Drive
D. Fixture Enclosures, Secondary Connectors, and Cab  ling

Level 3. Transport Case

(Separates Mobility and Ruggedized Requirements)
Shock/Environmental Enclosure \
Interlocking Stacking Configuration

Roller/Handle Handling Support
Reconfigurable Interior/Optional Use

OO w>»
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A IEEE-P1693 MIPSS Defines Interlocking Top View Side View
Enclosure with 10 slot VXI Chassis Spec _ for
modular/ scalable plug&play building block
to meet any ATE requirement (transportable
suitcase to multi-unit large ATE).

B. IEEE-P1693 MIPSS Defines High
Performance Multi-Method Cooling Spec _ for
Convective/Conductive/ Liquid Means. _
Features :
- ruggedized laminated-conductive enclosure
- four side interlocking engagement mechanism /

- four side interconnect blindmate connectors

- high volume fan/ pressurized cooling system/
conductive guides/optional liquid cooling

- metered slot air flow with temperature
monitoring and fan control

- AC/DC Conversion to 48VDC Bus

Front View /

RFI Electric I

Drive Motor

RFI 14 slot /

Receiver

RFI Signal High /

Speed Module
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Top View

IEEE-1693 MIPSS Standard defines an optional expande d 14 slot VXI
Chassis Enclosure Spec _ of the modular/ scalable plug&play building block

dimensions to meet existing 19” rack mount ATE requ irement, while
maintaining matched fixture engagement applicable t o the 10 slot
configuration.

Features :

- expanded chassis to support 14 slot rack mount syst ems

- replacement of existing chassis that supports curre nt VXI instri
and new |IEEE-1155 VXI Revised serial based instrume ntation prevents
obsolescence and utilizes installed investment

- Supports MIPSS building block wiith advanced VXl re  vised serial bus
backplance, virtual power module, multi-method cool ing, and direct coupled
instruments/RFI interconnect design

- matched with IEEE-P1505 RFI segmented 14 slot frame  work to 10 slot
building block dimensions that can support scalable fixtures from 1-56 slots

Front View

Left 19” Rack Mount Right 19" Rack Mount

Side View



Ruggedized Outer
Case Employing
High Strength,
Lightweight
Aluminum
Construction, and
10 Slot VXI “C
Size” Chassis.

Combination
Conductive/
Convection
Cooling with
Blower and
Pressurized
Cooling Scheme -
Optional Liquid-
Cooling.

Metered Slot Air
Flow, with
Temperature
Monitoring and

Fan Control.

High Volume/Pressure Blower

* 48VDC Power «60mm x 133mm e
Temperature Speed Control
« 80,000 hours Life Expectancy
* 212c¢fm/160cfm@0.4inH ,0
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RFI EXT SIGNAL TO VXI INSTRUMENT VXI C-SIZE VX RUGGEDIZED VXI-VITA 41.3 BLOWER
VXI INSTRUMENT ELECTRIC VXI INSTRUMENT TO RFA SIGNAL INSTRUMENT  CHASSIS OUTER CASE SERIAL BUS 250 CAM
i . TO RA INTER MOTOR FLATPACK INTERCHASSIS MODULE 9 sLoT BACKPLANE 48VDC
Side View for MIPSS CONNECT DIRECT W | DRVE R C(;NNECTOR / /I_.
COUPLER
: SER AR R RIS L SRR R AN A RRRR AN A ARRRRARAN AR IRRARAAY . \ARARAAAARRRARAA IR jmnsus
Stackable Implementation % v PR S T ¢
of Two (2) 10 slot VXI §§ N fpumeEsos | 2
. P H
Chassis and Two (2) RFI N i
. N% i
Receivers. N i
COUPLER §g
DISCONNECT X
Shown with VXI Revised R < ===
Pressurized Cooling, VXI R SoNAL E
Card, Instrument/RFI "300 P05 E sumcnne
CONNECTOR H ORCUTRY
Interconnect, and RFI
Interfacing to High Speed ~ ~ N
Signal Connector. EEEP1505 ﬁ a N
FIXTURE REX A
INTERFACE %
. N
This Layout Represents A __ = o
MIPSS Stackable Config- INTEGRATED \ o
. VXI INSTRUMENT HEF R i EmEEANANIEANSNSNESNIRIRNRNSNSRIRIAARE RS RARIRERNR RS RaRERRERaREa
uration That Can Be AND FLATPACK
DIRECT COUPLED I T A | A I A I
Scaled To the Level able INTERCONNECT \'n g EXIT AR FLOW g
to interconnect to the RFI §Ig — AN e e A E=
. X
Framework. Otherwise N
. N
Added VXI Chassis Can §§
Be Supported But Dictate .
Wiring Schemes to Bring 5 K<<
Instrument Signals to the APTED Vit =
ST — = "
RFI/CTI System. W ADDED H swrome \ Y
\Cl =
D\FEH&AFTESU;HD =l s
INTERCONNECT A § <
A ~ A A N
A ~ A
% ~ ~ ~
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Front View for Stackable
Implementation of Four (4)
Ruggedized Cases (Each Supports a
10 slot VXI Chassis; and Twelve (12)
slot RFI Receiver); 4 Building Blocks
supports 36 instrument slots and 48
RFI slots); Exceeds CTI Requirements
But Segmented To Application

Shown with RFI Interfacing using the
High Speed Signal Connector (at 300
positions x48 = 14,400 contacts, that
under differential mode could be
applied with stripline flex print up to a
3GHz bandwidth relative to pin
density with a 30,000 cycle-life
durability.

Cases are designed to be interlocked
to precision accuracy to assure
Fixture alignment across all four RFI
frameworks.

Fixture 21"w x 24"h four 14 slot receiver interfac

Fixture 21"w x 9"h two horiz 14 slot receiver inter

RFI Drive
Operator
Controls/
Indicators

e []
face -

Fixture 9"w x 97h single 14 slot receiver interface -

Fixture 24”h x 9"w two vert 14 slot receiver interf

ace [

N\

N

High Speed Signal Connector

&'("

AN
/ \

## $% H

14 slot RFI
Framework
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Front View for implementing six (6)
expanded 14 slot MIPS chassis’ with four (4)
12 slot RFI systems (based upon 10 slot
building block requirements/ application in

a 19" rackmount configuration.

Four (4) segmented RFI 14 slot receivers
align dimensionally to four (4) interlocking
building block configuration - allows

fixtures to interoperate on either 10 or 14

slot configuration. .( "

Upward capable with 10 slot building block

instrument requirements with augmentation
capability to expand each building block
with four (4) additional instrument slots, or
optional virtual power module slot.

Case design and precision alignment # $%
specifications assure Fixture engagement
across all four RFI frameworks.

Fixture 21"w x 24”h four 14 slot receiver interfac e |:|
Fixture 21"w x 9"h two horiz 14 slot receiver inter face -
Fixture 9"w x 97h single 14 slot receiver interface -

Fixture 26”h x 9"w two vert 14 slot receiver interf ace -
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Defines a VXI Chassis/Backplane Spec: VME - VITA 41
- for an IEEE-P1155 VXI revised spec to VITA-41.3, / Implementation
Ghyte Ethernet Serial Bus, and JTAG |IEEE-1149 Test

Bus implementation - permits current VXI Instrument /
modules to coexist with new VXI-VITA-41 based VXI ~

Instrumentation under test verification control. T his
prevents early VXI obsolescence while evolving VXI ata
rate determined by the User.

- defines a designated power/conductive cooling slot
providing110-220VA/ 24- 48VDC Input and Standard VXI
Control/ Power Outputs

Defines a VXI Pluggable Virtual Power Source Spec

VXI “C Size” Form Factor with Hot Swappable 1000 VITA-41 Serial B
Watt Module with eight (8) 125 Watt Universal erarEus
Programmable 0.5-48VDC Outputs, Switchable Front-
UUT Source, or Rear-System Source.

Connector PO

VXI C-Size Prototype 750 Watt
Combined Convective/Conductive Cooling Supported / 7 Output Power Source
Optionally Liquid Cooled Provisions (VITA-34).

Benefits :

(a) simplified design offers low cost
repeatable manufacturing; e e

(b) plug&play reconfigurability;

(c) minimizes interconnect cabling;

(d) extends VXI Instrument life, while
advancing new VXI/LXI capability; and

(e) provides virtual power source capability

) built-in test/verification for VXI modules
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C. |EEE-1155 VXI Revised Backplane Spec with:

- Parallel and Serial Bus (VITA 41.3) Control

- 110-240VAC/24-48VDC Autoranging Input Power

- System/UUT Power VXI Module Hot Swappable Plug-in;
- Optional Liquid Cooling (VITA-34) Support

Features :
- Any AC/DC input power source access
- Parallel and Serial Bus Support
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Isolators/Switching

I/0 Power Distribution
System Source Interconnect

Two (2) ViPac Array
Subassemblies
Supports Eight 125
Watt Programmable
Outputs

Isolators/Switching I/O Power Distribution

o

UUT Source Interconnect
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Defines IEEE-1155 Revised Spec for Integrating th e VXI
instrument module with RFl _ via direct interconnect

coupling to the rear of the interface (flatpacks), that
permits calibration to the RFI, ease of reconfigurab ility,
maintainability, and added real estate for electron  ic
switching.

Defines IEEE-P1505 RFI Spec for (a) High Speed Si _gnal \
Connector_supports 30K cycle-life durability, 2GHz coaxial

bandwidth, and 300 position density; and (b) 20GHz Size
16 Coax Connector_ supporting 10K cycle-life durability,

and 59 Position Density.

Defines IEEE-P1693 MIPSS Spec for a_Segmented
Receiver Fixture Interface  (RFI) framework and mechanical
relationship to multi-integrated building blocks an d direct
coupled interconnect instrument applications.

Defines IEEE-P1505 RFI Spec for Panelized Fixturi _ng aN

Interconnect Cabling _ that supports low cost high
performance, scalable designs.

Benefits : (a) simplified design offers low cost repeatable

manufacturing; (b) plug&play reconfigurability; (c )
minimizes interconnect cabling; and (d) extends VXI
Instrument life, while advancing new VXI/LXI capabi lity.
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Top View for Side-by-Side Implementation of Two RFI Drive & 14 slot Framework
(2) Ruggedized Cases (Each Supports a 10 slot

VXI Chassis); and Two (2) RFI Receivers (Each

Supports a Segmented 14 slot RFI Framework -

total 24 slots); - Represents 1/2 of the CTI

Application (see previous slide for other 1/2).

Pluggable C-Size Power Modules Support RFI Drive
Interchangeable Use for System or UUT

; Interconnect
Requirements.

Plug &Play
Mechanism

RFI Drives Are also Used to Unplug/Plug the Flat-
Pack Interconnect Modules (C-Size Instrument/
Power Modules and Direct Coupled
Interconnects), That Is Then Removed to Gain
Access to Flat Pack Removal/Repair Support.

VXI Instrument/RFI Interconnect
Flat Pack - Shown in Vertical
Application

Single VXI Slot 0 Controller/ Emulator May Be
Bridged Across Chassis’ To Support Both 10 Slot
Units - Although Serial Interface Is Preferred.
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IEEE-P1505 Compliant.

Lightweight, High Strength/Stablized Plastic with
Life-time Esthethics, Non-Contaminating Chaffing,
and Non-Corrosive.

Scaleable in 3" Increments/Continuous or
Segmented to Support 0.6” Connector Increments.

High Power-250 Ib Acme Jack Screw Pull-in With
Engagement Accuracy Precision of +/- .005".

Precision-Optical Monitored Electrical Drive with
Self-Contained Control Circuits in Compact Package

. RFI 14 slot Buildin
That Allow Sense, Prevention and Remote Control. 9

Block Framework \

Durability: 25,000 Life-Cycle Reliability Through L  ow
Resistance Bearings/Oil-Impregnated Plastic

Surfaces - and Low Drive Stress Through Reduction
Gear Process.

Field Maintainable of All Internal Components from

3” Increment

Ball-lock Actuator
Acme Screw

Compact —_—
Precision Motor

Low Resistance/
Stress Drive Process

Face Without Impact to Connector Integration.

MIPS Building Block Supports a 14 slot Framework

Unused Connector Slot -
Supports Fixture Shroud

Space
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Advanced High Speed Signal Connector Compliant with IEEE-
P1505 RFI Mounting, 1.905mm (0.075 in) Centers, 0.6 mm pin DIA.

High Density 300 positions, in Chevron Pattern Usin g Two 150
Positions Inserts 6 x 25

Supports Guide Pin and Polarization Coding Keyto 2 56 positions

Differential Signal Matched Impedance Performancet 0 2GHz -
Density Conditioned Upon Bandwidth.

Mil-C55302, MIL-STD-1130, MIL-STD-2118 Compliant.
Durability to 30,000 Cycles.
Supports Wiring for PCB, Flex-print, and wire-wrap interfacing.

Replaceable Inserts Supporting 15 position High Pow  er, Fiber-
Optic, Pneumatic, High RF Coax, and 4 Position Tria  x Contacts.
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Example shown reflects same foam-type insert
that would be contoured to support ruggedized
mainframe placement.
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Application

General Commercial/Aerospace requirements seek low cost, reconfigurable, evolving COTS
technology for automatic test system implementation that maximizes plug&play integration.

Agile Rapid Global Combat Support (ARGCS) definesa  mobile, ruggedized, compact ATE/Maintenance
Interactive System that evolves old test support sy stems into a common platform that applies“open”

test technologies, procurable by any agency/industr y.

Current and On-Going Standards Applied

IEEE-1155 VME eXtensions for | _nstrumentation (VXI) Standard

IEEE-P1505 Receiver Fixture Interface (RFI) Standar d in final ballot process.
IEEE-P1505.1 Common Test Interface (CTI) Pin Map in  final development.
IEEE-1149 Testability Bus Standard

Proposed ATS Standards Advancing The ATS Architectu re

IEEE-1155/Rev VXI Upgrade to VITA-41.3 (LAN) Ether net Serial Bus/LXI Protocols
IEEE-1155/Rev VXI Virtual Power Supply Module Spec ification

IEEE-P1693 MIPS Integration Specification for ATS

IEEE-P1693.1 Fixture Specification for MIPSS



Working Group Approach - Shared “Open Architecture” Development.
— Each member offers complementary skills/experience/ product strengths
— Equal participation in development and new design d efinition

—  Definition under IEEE-P1693, IEEE-P1505, IEEE-1155/ VITA-41.3, and VITA-38 open standards

Develop Advanced Product Approach/Specification.
— Separated ruggedized chassis from transportability ¢ ase requirement
— Segmented overall system requirement into scalable building blocks
— Advanced VXI Bus to include VITA-41.3 high speed LA N Serial Bus/LXI capability
— Minimizes cabling between building blocks and instru ment-RFI
— Compact virtual power source for either system or U UT requirements
— New high speed signal module supports 300 positions and differential bandwidths to 3GHz

— Electrical drive supports RFI segmentation/monitori ng with increased performance



Supports Key Decision-Makers-Requirements.

— DoD benefits for modularity, scalability, reconfigur ability to meet broad application demands

— DoD gains from easy field set-up, greater monitorin g and control, fault tolerance design, simple

maintenance, and VXI/LXI technology evolution

— VXl instrument suppliers can use current VXI produc ts, or extend their products to high speed

bus/LXI control, and employ either in the same main  frame building block.

— Digital and low analog suppliers gets high speed di fferential signal bandwidth capability

— Integrator choices through plug&play designs, power flexibility, and direct cabled signaling

— Vertical integrated building block test strategy fr om benchtop to full system scalability allows

users to scale to the application needed and remain upward compatible.

— Supports 1149 Testability Bus Standard integration for System and UUT testing.
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Invitation to Join Working Group and Participate | n Standard Development.

Acquire Prototype Assets to Evaluate System Capabil ities/Application - From
Working Group Suppliers. Projected Building Block Unit Prototype Costs
are $35K for 1 and $60K for 2.

Building Block Unit Includes: Enclosure with 10 S lot VXI-VITA 41.3 Upgrade,
Virtual Power Source, Controller with Software, RFI 14 slot Receiver with
Connectors, and Transit Case (Instruments and Fixtu  res Separately Priced).

Enhance Specification Through Joint Development/Ver ification Process.



