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VXI-1 Revision History

Revision 1.0, August 24, 1987
Original issue.

Revision 1.1, October 7, 1987
Various corrections and modifications.

Revision 1.2, June 21, 1988
Additional requirements for radiated EMC, system power management, word-serial protocols and
configuration of interrupts and signals. Defined extended devices and message-based slot O devices.
Added Dynamic Configuration and Shared Memory Communication Protocol.

Revision 1.3, July 14, 1989
Additional requirements for device initialization, word-serial protocol and system configuration. Deleted
shared memory communication protocol.

Revision 1.4, April 21, 1992
Incorporate various clarification as well as additional requirements for backplane component height, trigger
protocol timing, the ECL trigger interface, connector shielding, conducted EMC, fast handshake protocol,
error handling and dynamic configuration. The Semi-Sync TTLTRG* and ECLTRG?* trigger protocols are
deleted.

Revision 2.0, August 24, 1998
Incorporate various VMEG64 features, including D64 transfers, RETRY* and Auto System Controller.
Clarifications and additional requirements are added for the Power Monitor, CLK10 and CLK100
distribution, module injection/ejection, module detection and communication protocols. Cooling
requirements are modified to reference the VXI-8 Cooling Characterization Methodology Specification. The
following sections and figures are significantly affected.
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Revision 3.0, November 24, 2003
Incorporate A64 addressing from VME64. Adds 2eVME protocol from VMEG4x, Chapter 11. The following
sections are significantly affected. Removes Section G.
Section B
Section C
Section G is removed from the specification; appropriate references to pertinent VXI specs regarding Shared
Memory are added where required.

Revision 4.0, September 2009
Updated specification to include ANSI/VITA 1.1-1994 (VME64), ANSI/VITA 1.1-1997 (VME64x), ANSI/VITA
1.5-2003 (2eSST), ANSI/VITA 41.0x-2006 (VXS Core), and VITA 41.6 (Control Plane on VXS) standards.
Key features and changes added to this standard encompass these major areas:

1) "z" and "d" pin rows to the P1/J1 and P2/J2 connectors for 160 pins in each connector.

2) P0/J0 connector to support VME Switched Serial (VXS) modules on up to 13 VXS/VXI slots and 1 or 2
non-VXI slots for supporting VXS Switch Modules with J2-J5 backplane connectors.

3) 43 ground return pins (38 plus 5 MFBL). This will improve the signal quality on the bus, for new
protocols such as 2eSST.

4) 10 pins for +3.3V. As more and more electronic components are using lower supply voltages

then the formerly default 5V, the availability of 3.3V on the bus will help saving real estate on the modules
as well as reduce the power consumption.

5) 5 pins for +5V (2 plus 3 VPC).

6) 1 pin for +12V, -12V, +24V and i 24V each.

7) 8 auxiliary power pins (xV1-V4) for supplying additional voltages to the modules from supplies external
to the mainframe but supplied to the backplane connectors.

8) Addition of 8 Local Bus lines for a total of 20

9) Addition of CLK100 and SYNC100 signals

10) Added pins SDAO/SCLO and SDA1/SCL1 to implement two 12C busses to allow control/monitoring of
backplane and mainframe resources

11) Added Star Trigger lines £STRIGxIN and £STRIGxOUT for precise simultaneous system wide
triggering and sampling

12) Added section on 2eSST (two edge source-synchronous transfer) protocol which permits theoretical
block transfers up to 320Mbytes/s.

Revision 4.0, Rev 2, May 3, 2010
Made the following changes based upon review:

1) Changed VXIlbus logo on front page, revision date, and move to Revision 2 of 4.0 specification

2) Changed above - 11) Added Star Trigger lines +STRGINO-2 and +STRGOUTO01-12 for precise
simultaneous system wide triggering and sampling

3) ChangestoB.62rel ated to P2 fizo and Ado section. Moving f
details on 8 defined local lines, 4 pairs of Star Triggers, and reducing to 4 auxiliary power pins,
augmenting the VME64x-defined +V1/V1, +V2/-V2 on P1 connector

4) Changes tdable B.1.1 for P2 definitions: Slots1P related to Star Trigger Bus

5) Changes to Table B.2 related to Star Trigger Bus

6) Changes to B.6.2.9 Star Trigger Lines opening sectisapport prior changes to Star Trigger Bus tables

7) Figure B.13.1 changed to support new Star Trigger Bus configuration

8) Rule 6.77.1 modified for changes in pin labeling and signal performance

9) Observation B.6.16.2 changed to clarify description related to track length and propagation delays

10) Figure B.13.2 replaced to better illustrate communication between Slot 0 and modules for Star Trigger
Bus

11) B.6.77.3, B.6.77.4, and B.6.77.5 modified with supporting pin-out requirements and performance.

12) B.6.6 typo correction of 3.125Bbps to 3.125Gbps.

13) Section B.6.4 clarification on differences between JO and PO pinouts.

14) Changed Figure B.54 to illustrated recommended VXI-VXS backplane.

15) Keying rules for VXS modules in Section B.13 converted to PERMISSION.



Revision 4.0, Rev 2, May 16, 2010

1) Deprecated D-size module information where it was specifically D-size. Combinations of C and
D-size figures, text, rules, Etc. were left untouched.

2) Deprecated Appendix Il sections

3) General clean-up of text, figure labeling, removing table coloring, and removal of text calling for
focus by reviewers.

4) Clarification of PO information related to different row count between Module and Backplane

Revision 4.0, May 27, 2010
1) Title page: Editori al changes removing ADraftod and

2) Page 3: Corrected list of sponsor members.
3) Footer: Updated to Rev. 4.0 and May 27.
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VMEDbus Extensions for Instrumentation

System Specification

A. INTRODUCTION to VXIbus SPECIFICATIONS

This document discusses the VXIbus Family of VMEbusgatible modular instrumentation. It is intended
to be used by designers interested in generating compatible components for the system.

The architectural concepts of the VMEbus date back to Motorola's development of the 68000 microprocessor
in the late 270's. In late 1979, Motorola published a brief description of a 68000 oriented bus known as
VERSADbus. Several revisions followed, the last being in July 1981.

At the same time, a new printed circuit board standard @B€3) was being developed, known as the
"Eurocard” standard. In October 1981, Motorola, Mostek and Signetics announced their agreement to support
a line of cards based on the VERSAbus with Eurocard module dimensions, which was renamed VMEDbus.
Since the the VMEDbus specifications have been refined and standardizitERy ANSI, and VITA The

version ANSI/VITAL1.1-1997 (VMEG64x), American National StanddMMEbus International Trade
Association was reaffirmed in 2003 and is the basis from which furtktansions to the VMEbus standard

have been released/ME64x and followon extensios haveincludel significantenhancementsuch are 5

row connectorsincreased currerapacity,andblock transfer protocols such as 2eVME and 2eS3Tere
havealso beerserial fabrics introducetb enhance the parallel bus reflected in WA 41 VME Switched

Serial (VXS)standard.

The marketplace has demonstrated the open system nature of VMEbus. There are thousands of VMEbus cards
available from a multitude of vendn Many of hese cards are computer oriented cards, based on a variety of
processing architecturelsut there are alsénalog 1/O, Digital I/O, high density switch/measure and control
systems and othacquisition cards available which are primarily aihag industrial processing and control.

In the spring of 1987, technical representatives from Colorado Data Systems, Hawlettd(now Agilent
Technologies) Racal Dana, Tektronix and Wavetek formed an ad hoc committee to engineer additional
specifications necessary for an open architecture instrumentation bus based on the VMEbus, the Eurocard
standards and other instrumentation standards such as4EE In July of 1987, they announced their
agreement to support a common architectur&MEbus modular instruments, named the VXIbus.

During the first year, five more companies, Bruel & Kjaer, Fluke, GenRad, Keithley Instruments and National
Instruments, joined the original five companies and the VXIbus Consontasrformed to further develop and
promote the specification. During its first ten years, the VXIbus Consortium has developed approximately ten
addendum specificationsivé revisions to the main specification and hosted many interoperability testing
workshop meetings to insure complete VXI modular compatibility.

There were numerous requests for modular instrumentation in the late 1980's, particularly from the United
States Department of Defense. VXlbus was developed partially in response to that reeeverHas
commercial applications grew more rapidiyXlbus responded vigorously to fill those neelésl by such
industries as Telecommunication, Computer, Airline, Automation and Medical. Military and Aerospace usage
continued to grow and makes up angiigant portion of the VXlbus market today. As VXlbus tracks the
evolution of VMEDbus, it is expected keep pace withoth Military and Aerospace in addition commercial

usage in the foreseeable future.
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A.1 MANUFACTURER ID NUMBERS

The VXIbus specification provides a mechanism for identifying the manufacturer of every VXIbus.device
This consists of a 1Bit manufacturer IDnumber (0- 4095) which may be read over the VMEbus (See
Section C.2.1.1.2, "Coigfuration Registety. The list of ID numbers is maintained by the VXlbus
Consortiumand is available to the public upon request. Each VXlbus device manufacturer has exactly one
Manufacturer ID nmber. Numbers are assigned to manufacturers in decreasing order beginning with number
4095. To obtain an ID number, submit the following application:

Application for Obtaining a VXlbus
Manufacturer's ldentification Number

Send to the VXIbus Consortium

The VXIbus Consortium
PO Box 1016
Niwot, CO 805441016

Tel: 3036522585
Fax: 303652-1444

Contact: Bob HelselExecutive Director
Email: bhelsel@vxibus.org
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A.2 VXlbus OVERVIEW

A.2.1 Introduction

The goal of the VXlbus is to define a technically sound modinlsirument specification based on the
VMEDbus that is open to all manufacturers and is compatible with present industry stantlaed¥Xlbus
standard has tracked many of the enhancements made to VMEbus over thange#rattrend continuedn
order toprovide System Integratotise maximum flexibility and performance in building Test Systems.

VXIlbus is an acronym for VMEbus Extensions for Instrumentation. The VXlbus specification details the
technical requirements of VXIbus compatible components, aschainframes, backplanes, power supplies
and modules. Before studying the VXIbus architecture, one should become familiar with the VMEbus and its
specificatios. The norprofit organization VITA (VMEbus International Trade Associatand also referred

to as VISO or VITA Standards Organizatjaa the primary epository for the VMEbus standardad can be
accessed at the following URhttp://www.vita.com This site provides you further information of the history

of VMEDbus, its applications, its outlook in the various industries, its vendors, and types of products.

A.2.2 VMEbus Background

The VMEDbus is an open system architecthid has beeprimarily focused at computer systertisough there
arepresentlya number of modulesffering Analog 1/O, Digital 1/0O, Data Acquisition and Control and other
instrumentatiorrelated to industrial automationVMEbus modules are approximately six inches deep and
comein threeheights about four inche$3U), nine incheg6U), and twelve inches (9U The term U refers to
rack unit and is 1.75 inche3he VXIlbus specificatioomftenrefers tathe first twoboardsas the A and Bizes
respectively. The precise dimensioare specified by the Eurocard standard, which describes a family of
printed circuit boards and their associated DIN connector locations. VMEbus modules are designed for
0.8inch slotto-slot spacing. VMEbus A-size board that are compliant to VME64xafie asingle 160-pin
connector known as Pvhile theVMEG64x compliantB-size board referred to as 6Uncludesa P1 and P2
connector. Each of these DIN connectors consisfsrofvsof 32 pins apiece on 0.1 inch centers. Typically,
these boards are positioned vertically in a frame with the P1 conéatest to the top. Neither the VMEbus
nor the VXIbus mandates a physical orientgtgince orientation is oplan implementation issue not needed
for compatibility. Many VMEbusnd VXlbussystems are designed to accept boards horizontally.

The VMEbus specificatioallows a maximum of 21 modules. However, if installed verticallyg mainframe
intended for mounting in a standard 19 inch rack, 20 is the practical maximum. VMEbus makes no particular
provision for an extension chassis or frarddrame communication. Multiple frame systems can be created

by electrically buffering th& MEbus (at the loss of some bandwidth between cages) or by using standard data
communication links that disguise the underlying VMEbus architecture. There are ndefedttomagnetic
compatibility) requirements dictated by VMEDbus, either conducted or radiated, nor are there power dissipation
limits or chassis cooling requirements. VMEa&s left these issues to the system integrator, while VXIbus
addresses these issues more rigorously.

Although eledtically and logically similar to théviotorola 68000 microprocessor architecture, the VMEbus
interface has been specified broadly enough that it is not dependent on any particular processor and many
processors are already supported on VMEDbus, includingirted-based processors used for Windows
applications Someof the simpler VMEbus boards do not have processors at all.

A minimum VMEbus system requires only the B&nnectorand uses the 3lbize A modules All
handshaking, arbitratioand interrupt support exists on.FPll has physically 16 data and 24 address lifiess.

P2 connector is used on 6U and &tbdules and isised tgphysicallyexpand the system to 32 bits of address
and datdines The extra lines needed for A32 and D32 are contained on the centérroww offPh. Bhe
original implenentation of the VMEbus used nomultiplexed buses to achieve 32 bit addresses and 32 bit data
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transfers utilizing both P1 and B&nnectors. In 1989 it was realized that both the address bus and the data bus
could be doubled from 32 bits to 64 bits by multiplexing without requiring additional pins. The VME64
specification brings multiplexed address and data cycles to botforif) and P1/P2 configuratis and
provides a variety of data transfer capabilities from single cycletBabifers to mulicycle 64 bit transfers.

The VMEDbus only needs the ceng& pinso n  r oom thé P&mnnector, for the additional address aathd

l ines. The 6 4ndp camedeft asruser defived inputloatplihese undefined pins are typically

used for interface connections, such as allowing a module to drive a chassis mounted connector, access an
internal disk drive or provide for ndolle-to-module communication. VSB (VMEbus Subsystem Bus) is a
standard "subsystem bus" that has defined P2 as an additional communication path for up to six modules.
Multiple VSBs may exist within any one VMEbus system. This is important to note, lee¢Xlisus defines

a subsystem of up to thirteen modules and, like VSB, multiple VXIbus subsystaynexist within any one

VXlIbus system.

VMEG64x compatibility requiresising a 160 pin connector for both the P1/J1 and P2/J2 connector pairs. The

160 pin connector adds twoore32 pin rows over theriginal 96 pinVMEbusconnectorsThese added rows

are called the "z" row and "d" row. Tliezrow is adjacent to thé arow andthefi drow is adjacent thé c 0

row. Mechanicaplacement of the 160 pin connectors on VME64x boardson the VMEG64x backplanes is

defined in IEEE 1101.10There are anumberof pinsbrhe fz0 and Ado rows that are
standardelated to power supplies, grounds, and signals used for new block transfer protocols.

VMEDbus parallel operations were enhanced by two new protocols called 2eVME and 2eSST, which increase the
performance of block transfers. 2eVME (Two Edge VME) doubledttieoretical bandwidth of the VMEbus to
160Mbytes/sec, as compared to thedgje VMEG4 transfers. Throughput for this protocol was still limited by Slave
handshaking. 2eSST, which stands for Two Edge Source Synchronous Tidefsfies three new trarst rates

for the VMEDbus that are based upon source synchronous transfer technology. The new transfer rates are 160 MB/s,
267 MB/s and 320 MB/s. The 2eSST protocol also provides for broadcast data transfers. A broadcast data transfer
allows the master tadnsfer the same data to multiple slaves with a single transfer instead of having to repeat the
transfer over and over again to each slave.

VME®64x also introduced the P0/JO connector, located between the P1 and P2 cannibtthes intert of the

providing a new means fdrigh speed seriadonnections to comegient the VME parallel busThe VME

Switched Serial (VXS) base standard defines physical features that enable high speed communication in a
VMEDbus compatible system. The VXS system consists of payload boards, switch boards and a backplane
board. The new features inclutlee addition of a high speed connector to the VMEG64x payload board in the
P0/JO0 position, alignment and keying, an entirely nevo&and format board with many high speed connectors
which may act as a switcand the backplaneiassis infrastructure needed $opport.

A.2.3 The VXlbus Extensions

VXlbus is an extension of the VM#tisarchitecture that provides more real estatenmdules, shielding and
isolation, analog power supplies and specifications forrioige power generation, and cooling to achieve the
best measurement performance indewel analog andigh power level applications.

VXlbus retaingpins cefined bythe VMEbusontheP1 and P2 16@in connectorsVXlbus includes the A and

B card sizes and these modules remain VMEbus compatdiltfeugh it is more common to use VMEbus to
VXlbus adapters in order to access additional features and funcioasadilablein VXIbus. Substantial
additionsof VXIbus to the VMEbus specificatioariented towards instrumentation can best be described as an
electromechanical superset and a logical subset.

The adlitional VMEbus enhancemés provided VXIbus the opportunity for higherthroughput, increased
power, and better synchronization. These are achieved primarily by addptintpllowing VMEbus
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enhancements: ANSI/VITA 1-:1994 (VMEG64), ANSI/VITA 1.11997 (VME64x), ANSI/VITA 1.52003
(2eSST), ANSI/VITA 41.0x2006 (VXS Core), and VITA 41.6 (Control Plane on VXS).

VXlbus picks up the defined enhancements @diag the 5row P1/P2 connectors and Two Edge Source
Synchonous Transfer (2eSST) a@dVME to drive the parallel bus to a thetical rate of 320Mbytes/second.
Throughputis alsoincreaseddramatically with the addition oYMEbus Switched Serial, or VXS. VXS
introduces new features into the existing VXlIbus technology base and offers distinct improvements to the
architecture for new system designs. It adds high speed serial fabric technology in a fashion that does not
require a reolutionary change in VXlbus system architecture. This allows the VXlbus to remain backward
compatible with previous VXIbus modules. The extension okttisting bus with thé0/J0 connectors allow

the usage of higepeed serial buses like Gigabit Etretrand PCI Express for higlspeed moduléo-module
communication in a VXIbus system. These capabilities are important fegaagtation applications such as a

Down Converter and Digitizer communicating directly with each other instead of through tBecSidtoller.

Increased power, additional power supply voltages, greater signal integrity, and synchronization are achieved
with the extension of the existingr8w connectors to -Bow i where more pins are defined by VXIbus to
achieve morecurrent for aisting supplies. Additional ground returns lower signal coupling/interference and
achieve better impedance control. The addition of 3.3Vthadther eight external auxiliary supply lines

avoid using precious module real estate for power supply gesreratiocal bus is expanded arf€ Isignal

lines permit control of backplane resources. Synchronization is achieved with the addition of 100MHz Clock
and Sync lines that are backplane buffered and provide a lownioidule skew.

Although significantly inproved bandwidth, increased power, and triggering/synchronization are essential to
new high speed applications, maintaining backwards compatibility with existing VXIbus modules is of critical
importanceThe i nner thr ee r)oowBl aidAZawill,not dhange, and thel newr&vc 0
connector will not interfere with legacy threew connectors on legacy VXI modules, unless those modules
currently make use of specialized shielding. The new PO connector fits between P1 and P2 without interfering
with the fit of preVXIbus 4.0 modules.

A.2.3.1 VXIbus MODULES

VXlIbus has added two Eurocard module sizes of about 13 inch depth referred to as the-§izaxsd These
modules are 9 and 14 inches high, respectively, and are placed ot .@nterdnstead of the 0.8 inch
centers of VMEbus The C Eurocard is the same height as the VMEbae®&board and may sport both the
Pland P2 connectors. Thedixemodule is a triple high Eurocard that may include é&ectoiin addition

to P1 and P2. The 1.2 inch module widtlows feasible implementation of high density instrumentation
modules while allowing enough space for shielding both sides of a module and insertiptioaal chassis
shield It also has the added benefit of allowing a high degree of compatibility with the shorter and narrower A
and Bsizes by allowing them to be mounted on full length board carriers or adapters. Thessadapears

may also shieldthe sides of standard VMEbus cards, giving them a high degree of electromagnetic
compatibilitywith VXlbus systems.

NOTE: Beginning with VXIbus 4.0, Bized modules ardeprecated in the specification.

A.2.3.2 VXIbus SUBSYSTEMS

A VXIbus system may have up to 256 devices, including one or more VXlbus subsystenIbus
subsystem consists of a central timing module referred to as Slot Qpviih twelve additional instrument
modules. Pins on all rows of PIR2 and P3 are completely defined in a VXlbus subsystem. These thirteen
modules conveniently fill a standard 19 inch cabinet when mounted vertically on 1.2 inch centers. Many
VXIbus sysems will consisbnly of a single frame with these thirteen modules. A common configuration will
load the Slot 0 modulevith either an embedded computer or and interface module to an external computer.
The VXlbus mandated timing generati@ndthe VMEbus required system controller functi@me handled by

this Slot 0 module As an embedded computer, that module has direct access to the VXlbus backplane. As an
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interface module, backplane control is achiewetirectly using a MXI mterface or through common I/data
communication postsuch as IEEEL394, Ethernet, IEEE88 or RS232. Slot 0 may also include optional
instrumentation. The othstot positions are general purpose for the wsenix and match modules. A single
VXlIbus subsystem may have less than 12 additional slots} ny not have more. Any combination of
VXlIbus subsystems may exist within a VXlbus system. For instance, one VXlbus system may consist of a
frame with oneSlot 0 and twelve VXlbus modules extended to another frame that has a Slot 0 adjacent to three
instrument slotsand another Slot 0 with five instrument slots and four standard VMEbus slots of undefined
P2.

A.2.3.2.1 P1 andP2 Connector Definition

A VXlbus subsystem defines alllRnd R2 pinson all 5 rows of the 16@in connectors. Pins not specifically
defined by the VME64x standard aspecifiedby VXlbus. The VXlbusP1 andP2 add the following pin
definitionsto P1 and P2:

10MHz ECL clock

100MHz LVDS Clock and Sync
ECL supply voltages

Analog supply voltages

ECL and TTL trigger lines
Low-skew star triggering
Analog summing bus

Module identification
Daisy-chain bcal bus

Additiond power and ground pins for higher current and for reducing noise coupling on backplane
signal lines.

= =4 =4 8 -4 4 -9 _9_95_4

The trigger lines serve primarily as resources for signaling between instruments in a VXlbus subsystem, while
the local bus lines anpreferred for use within a multiple module instrument set (adjacent slots). The daisy
chain local bus use is left to the module manufacturer to defime several classes of electrical signals are
permitted. Allowed signals are TTL, ECL, lowoltage anlbg and analog up to 42 volts. A keying
mechanism near the faceplate indicating that module's local bus class prevents incompatible classes from
accidentally being placed adjacently and potentially causing a destructive condition. Typical uses af the loc
bus include creating an internal analog bus or a chain of serial digital signal processors.

A.2.3.2.2. P3 Connectobefinition

The VXlbus P3connectoraddsmany of the same resource types as described for P2, but is aimed at higher
performance instrumentation. Included ond8100 MHz clock and sync sigmaladditional power pinsf

the same supply voltages, more ECL trigger lines amhty-four additional lines (48 pins) of daisy chain

local bus Also defined on P3 is a "star" trigger system where precision ECL trigger signals are routed through
Slot 0 acting as a cross point switch. This allows very precisely pthtcigger timing between modules
regardless of module position.

Note that he VXIbus spec is no longer updating #& connector and functionality. Much of the functionality

is now part of the VXIbus 4.0 specification.

A.2.3.2.3. PO Connectobefinition

The longevity of the VXIbus can be enhanced by maintaining backward compatibility and adopting new
technology that enhances its ability to deliver higher test system throughput and flexibility. ~ When
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evolutionary changes are not able to meet growing demands of test system throughput and flexibility, the
interconnect between modules can to be refreshed. This should only be done while minimizing the negative
effects on the established VXIbus ecosysterprofiucts. The addition of the PO connector is to receive the
maximum benefit from the new technology infusion while maintaining backward compatibility.

Open switched serial technologies provide many benefits over the technologies currently empltheed i
VXlbus parallel data plane. The intent of adding the PO connector is to adopt a data plane interconnect using
switched serial technologies that are readily available and provide many of the following benefits:

Higher transaction bandwidth

Higher agiregate bandwidth

Lower link latency

Less contention for the interconnect medium
Increased scalability

Less routing real estate consumed

= =4 =4 -4 -8 -9

There are many candidate technologies for a switched serial intercoamedthis standard may illustrate use

of this capability with examples such as PCle or Gigabit Ethernet. However, the VXlbus standard is only
specifying the ANSI/VITA VXS 41.0 standaidfrastructurefor module interconnect and how that should be
oriented on VXlbus modules and backplane

Theaddition of the POa@nnector becomes coincident with the P1 VXIbus and is not intended to be exclusive
of that connectar The VXIlbus standard requires all modules to be identified and managed by the Slot 0
controller and Resource Manager. However, orstablished within the VXIbus system, the switched serial
interconnect between cooperating modules allows directtpgeger communication without the requirement

for bus management by the Slot 0 controller.
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A.2.3.3 VXIbus SYSTEM ARCHITECTURE

The VXIlbus deviceprotocols define how modules are granted-oonflicting portions of the VMEbus address
space. A device is typically a single module, but this is not required. Several devices may exist on a single
module and a single deeicmay consist of multiple modules. 256 devices may exist in any one VXlbus
system and are referred to by logical device addresses ranging from 0 to 255. A VXlIbus system configuration
space is defined in the upper 16k of the 64k A16 address.sjE@m device is granted a total of 64 bytes in

this space, which is sufficient for many of the simpler devices. Devices requiring additional address space
have their address requirements readable in a defined register in the A16 splatessA "resource manager

reads this value shortly after powam and then assigns the requested memory space by writing the module's
new VMEbus address into the device's offset registenis method psitions a device's additional memory
space in the A24 (16 Mbyte), A32 (4 Gbyte), or A64 (18 Ebyte) address space. If present day VMEbus cards
are used in a system, the resource manager must position the VXIbus deviges the spa taken by the
standard VMEDbus cards.

A.2.3.4 VXIbus SPECIFICATION STRUCTURE

In structure, the VXIbus specification parallels much of the VMEbus specifisatidm many cases, more
detailed information can be found about VMEbus cyeled other topics likblock transfer protocols Some
VXIbus specification sections have the same titles as the VMEbus cha@tes has been taken to keep those
references upo-date Other sections are devoted to topics not addressed by the VMEgifgcagion

The VXlbus document contains more than just the rules needed for VXIbus compliatgded are design
tips and suggestions added to help the designer create compatible components. The sameRoinks,of
RECOMMENDATIONS, SUGGESTIONS andOBSERVATIONS as VMEDbus is used.

Refer to the beginning of this document for information on permissions afforded the VXlbus Consortium in
leveraging and reising VMEDbus descriptions, terminology, and illustrations.
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A.3 DOCUMENT STRUCTURE

This document is organized in sections, with each section discussing a particular independent level of the
implementation. In the event where a section parallels another standard document (such as VMEbus)
subsections will have correspaing numbers. Several appendices, containing clarifications and extensions,
follow the body of the specification.

A.4 SPECIFICATION OBJECTIVES

This document defines a set RIULES and RECOMMENDATIONS for constructing a component which

will interface to the VXIbus Family. The specifications cover the complete spectrum from basic hardware
issues such as card dimensions to recommendations for communications protocols. This specification has the
following objectives:

1. To allow communication among dees in an unambiguous fashion.
2. To allow for physical size reduction of stand&ack&stacknstrumentation systems.

3. To allow for software cost reduction in test system integration by the use of common interfaces to
analogous capabilities.

4. To providehigher system throughput for test systems through the use of higher bandwidth channels for
inter-device communication and the use of new protocols specifically designed to enhance throughput.

To provide test equipment which could be used in militA&y (Instrument on a Card) systems.

To provide the ability to implement new functionality in test systems through the use of virtual
instruments.

7. To define how to implement Muitnodule Instruments within the framework of tegecification.
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A.5 DEFINITION of TERMS

Throughout this document you will see the following headingsesiences oparagraphs. These headings
identify the contents of the paragraptAny text which appears without heading should be considered as
description of the specification.

RULE: RulesSHALL be followed to ensure compatibility for cards in the system. A rule is characterized by
the use of the wordSHALL andSHALL NOT. These words are not used for any other purpose other than
stating ruls.

RECOMMENDATION: Recommendations consist of advice to implementers which will affect the usability
of the final device. Discussions of particular hardware to enhance throughput would fall under a
recommendation. These should be followed to avoid probland to obtain optimum performance.

SUGGESTION: A suggestion contains advice which is helpful but not vital. The reader is encouraged to
consider the advice before discarding it. Suggestions are included to help the novice designer with areas of
desgn that can be problematic.

PERMISSION: Permissions are included to clarify the areas of the specification that are not specifically
prohibited. Permissions reassure the reader that a certain approach is acceptable and will cause no problems.
The wordMAY is reserved for indicating permissions.

OBSERVATION: Observations spell out implications of rules and bring attention to things that might
otherwise be overlooked. They also give the rationale behind certain rules, so that the reader understands why
the rule must be followed.

DEPRECATED: A deprecated element or attribute is one that has been outdated by nestrerctsn

Deprecated elements may become obsolete in future versitiis specification Deprecated sections or

content will continue tde supported for reasons of backward compatibility.
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B. VXIbus IMPLEMENTATION of VMEbus SPECS

This document describes additions to and recommendations for the VMEBHis organized in a parallel
fashion to the ANSI/VITAVMEG4/VME6G4ReSSTVXS specification documents®®I®] sections B.1 B.7
are additions tahe corresponding VME64 Chapters7l Section B.8 is unique to VXlbus and has no
corresponding VME64 chapter. Section B.11 is an addition to Chapter 11 of VMEédton B.12 is an
addition to the Chapter 2 @BSST. Section B.13 covers the additioWbfEbus Switch Serial (VXS).

Rather than creating complete redundancy in the VXlbus specification, the differences and enhancements are
the focus, and the reader is encouraged to refer to the VMEbus documents which often include a lot of detall
about busand register operations in the VMEbus environment. In some cases, it is necessary to provide some
level of redundancy in order to make the features and topics clear.

As indicated below in Section B.2, there are various capabilities in VMEbus thattamgpported in VXIbus.

VXlIbus was designed for instrumentation test systems and therefore does not support manyitkgobDef
special features that may lsed by System Integrator in criegt custom solutions for varied industries.
VXlbus specifies dimodes of operatiorispin assignments, cooling, EMI, address modes, etc. It also includes

a Resource Manager that identifies and configures various modules and prepares them for operating within the
behavior of the VXIbus environment.

B.1. INTRODUCTION

The intent of the VXIbus Implementation of the VMEbus specifications is to produce an -efecthanical
superset and logical subset of the M specifications in order to establish compatibility for all VXIbus
systems. It is expected that most talsadesigned to the VMiis specification will be compatible with this
implementation mechanically and electrically. However, a subset of bélsIProtocols relating to data
transfer, arbitratiorand interrupts has been specified and riat the utility of some standard VMitis
products in a VXIbus system. Mechanical extensams VXIlbus Adapterallow for a superset of board sizes.

B.2 DATA TRANSFER BUS

B.2.1 Address Modifiers

RECOMMENDATION B.2.1:
The following VMEbusaddress modifiershould note used in VXIbus systemdn some cases, the
functionality of these featuredready existed using a different implementation technique iwXhieus.
Explanations are includedr clarity:
0446, 0556, 2G6, 3216, 356 (Lock commands)
10467 1Fy6 (User Defined in VMEbus)User Definednodesnot allowedn VXIbus.
20,6 with XAM codes, 21, 225 (6U 2eSSTBroadcasiransfers).XAM codes 11¢, 12,6 01,6, and
02, are supported with the addition 2eSST, 2eVME, and thebirl6@1/P2 connectors.
1 2L6with XAM codes, 214, 226 (3U 2eSSTBroadcast Transfers). XAM codes;d, 112, 01,6, and
025 are supported wittheaddition 2eSST2eVME,and the 16&in P1/P2 conraors.
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1 2F(CR/ICSR). VXlbugloes not suppothese Control and Status registeirsstead, i uses A16
registers defined for each moddibe initialization and configuration.
T 346 3716 (A40 transfers).

OBSERVATION B.2.1:
The intent of thepreceding restrictions is to increase interoperability between masters and slaves in VXIbus
systems.

OBSERVATION B.2.2:

XAM codes are fAExtended Address Modifier c8deso.
(ANSI/VITA 1.5-2003), they are used telsct 2eVMEor 2eSST cycles on the backplanéXlbus supports

both 3U and 6U protocofer 2eVME and 2eSST, except for broadcast.

B.2.2 DTACK*, BERR*, RESP*and RETRY* Operation

For highest performance, VXlbus slaves shouidpond to register accesses as fast as possible, by
sourcing/accepting data and asserting DTACK* immediately. Sometimes a register masyldemporarily
unable to source or accept data. In this case the slave should assert RETRYdules) or RESP{3U
modules)to indicate the busy condition to the bus master. If either device does not support REBTRY*
RESP* the slave may wait for up to 36 for the register to become ready. If the register becomes ready
within this time, the slave will sourcaicept the data and assert DTACK*. Otherwise, it will end the cycle by
asserting BERR

For example,n some applicatioss modules collect a random amount of data, ranging from zero bytes to many
kilobytes. Masters reading this data from #i@ve have no prior knowledge as to the amount of data being
retrieved. Slaves can terminate or suspend the block transfer at any time. Fodéldsnthat have both P1

and P2160-pin connectors, termination is affected by asserting RETR* and then agdERR*. For 3U
modulesthat only have theP1l 160pin connector, RESPis used instead of RETRY*. Likewise, for
suspension of a transfer, 6U modules use the RETRY* and toggle DTACK*, while 3U modules use RESP*
and toggle DTACK*.

VXIlbus slaves are not allowed to exhid#adlockswhen a register is not accessible to another VXlbus master
because the slave device itself is waiting to become bus master. Any such conflict is to be resolved in favor of
the current bus master.

RECOMMENDATION B.2.2:
During an attempted access of one of its implemented registers, a VXlbus SLAVE should normally drive
DTACK* low within 100 ns after a data strobe goes low.

OBSERVATION B.2.3:
The intent of the preceding recommendation is to maximize Ibv@rstem performance by encouraging
designers to implement all low level handshaking in fast hardware.

RECOMMENDATION B.2.3:
During an attempted access dbasyregister, a VXlbus SLAVE should drive RETRYSr RESP*low within
100 ns after a data strogees low.

RULE B.2.1:

During an attempted access of one of its implemented registers, a VXlbus SEAXEL drive DTACK* or

BERRr low within 20 us after a data strobe goes low, if the cycle has not already been terminated by the
VXlIbus MASTERIn response to a RETRYgr RESP*assertion.
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RULE B.2.2:
Addressed VXIbus SLAVESHALL release DTACK*, BERR, RESP*,and RETRY* high within Gus after
the data strobe(s) goes high.

RECOMMENDATION B.2.4:
Addressed VXIbus SLAVES should releaBTACK*, BERR*, RESP*and RETRY* high within 0.1Jus after
the data strobe(s) goes high.

RULE B.2.3:
During an access toageadlockedegister, the VXlbus SLAVESHALL terminate its own contention for bus
mastership and allow the current VXlbus MASTER immediate access to the deadlocked register.

RECOMMENDATION B.2.5:
A SLAVE should implement the Rescinding DTACK* described in Section 2.2.4.3.1 of the VME64
specification ANSI/VITA 1.0-1994 (R2002).

OBSERVATION B.2.4:
Devices participating in 2eVMEand 2eSSTtransactions are required to meet the additional timing
requirements called out iin alaectSeacn SBNRBotl®C e NMME SPr

B.2.3 CR/CSRs

The VMEG64 specification (see Section 2.3.12) defines an address space accessing VMEG64 Configuration
ROM/ Control and Status RegistdlCR/CSR) resources. This CR/CSR capability has ovdrgpp
functionality with the Configuration and Communication registers defined in Section C of this specification.
The VXIlbus specification does not include these CR/CSRs.

RULE B.2.4:
VXlbus devicesSHALL NOT rely on VME64 CR/CSRs foproper operation.

B.2.4 Bus Timer Operation

RULE B.2.5:
The BUS TIMERSHALL be BTO(?2100). BTO units are in ps.

OBSERVATION B.2.5:
The BTQ100) capability minimum is to allow for chassis to chassis communication. There is a potential for
each chassis to take up to|29to respond to a data transfer.

B.2.5 Compatibility with Pre -VXIbus 4.0 Modules

PreVXlbus 4.0 modules with -Bow connetors can be used in mainframes witha8v and 5row connectors.

Modules with 5row connector t hat donodt ut il i ze -manteused inonainfrantesvs 0z
with 3-row or 5row connectors. However, if pins are use in those two outer roess,ttie module needs

VXlbus 4.0 complianmainframe with &ow connectors.

Some vendors supply additional shielding mgption to their modules. This shielding connects the outside of
the 3row connector and interfaces with the backplane ground. Medull the shielding will not fit into
VXlbus 4.0 backplanes without modification. The shielding will have to be removed in order to fit into the 5
row connector.Or, the mainframe vendor may supply sormeW® slots for backward compatibilityRefer to
Appendix Il for more information on backwards compatibility.
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B.3 DATA TRANSFER BUSARBITRATION

RULE B.3.1:
The BUS GRANTdaisychain linesSHALL be used or passéy all single boards and board assemblies.

RECOMMENDATION B.3.1:
The arbitershould implement priority based arbitratioatween the 4 Bus Request/Griaveels.

B.4 PRIORITY INTERRUPT

RULE B.4.1:
The INTERRUPT ACKNOWLEDGE daisghain linesSHALL be used or passday all single boards and
board assemblies.

B.5 UTILITIES

B.5.1 Power Monitor

The FOWER MONITOR is a VME®64 function which asserts the SYSRESIIE at poweron and asserts
both the ACFAI* and SYSRESET* lines immediately prior to powemoval. Although this is an optional
VMEG4 capability which may rege on the system controller board, it is a required VXIbus capability closely
linked to the mainframe power supplyherefore, each mainframe is required to provide this function.

RULE B.5.1:
Every VXIbus mainfram&HALL provide a VME64 POWER MONITOR.

RECOMMENDATION B.5.1:

A power monitor should drive ACFAHK_low a minimum of 8 ms before driving SYSRESEDbw and a
minimum of 10 ms before +5 VDC power drops below 4.875 volts, when a poweefa detected. See
Figure 54 of the VMEG64 specification.

The VMEG64 specification defines relationships between the SYSRESEIFAIL* and +5V signals. In
VXIbus systems, relationships to other signals are also isptort

RULE B.5.2:
At poweron, all VXIbus defined power suppli&@HALL be within specification at least 2 milliseconds before
SYSRESET transitions to the unasserted (High) state, under all rated load conditions.

OBSERVATION B.5.1:
The VMEG64 specification requires that the ¥5power supplybe within specification at least 200 ms before
SYSRESET becomes unasserted.

RECOMMENDATION B.5.2:
A module that requires specific sequencing of the power sgpphould provide its own power sequencer.
Such a sequencer should start its operation after it detects SYSR&SiSEerted.

OBSERVATION B.5.2:
Module designers can not depend on the transient behaviors of VXlbus mainframespdwargp. The
relative sequencing, slew rates, monotonic transitions, etc of the various power supplies are not specified.

RULE B.5.3:
At poweron, the SYSCLK and CLK1Gsignals SHALL be within specification before SYSRESET
transitions to the unasserted (High) state.
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OBSERVATION B.5.3:
The clock generation circuits are guaranteed at least 2 milliseconds for stabilization in the interval after the
power supplies are within specification and before SYSRE®ETomes unasserted.

PERMISSION B.5.1:
A Slot 0 modulethat requires more than 2 milliseconds for its SYSCLK and CLK10 generators to stabilize
MAY assert SYSRESETduring poweron sequencing until the clock signale within specification.

B.5.2 Power Pins

See Section B.8, "EM@nd System Power", for power pin specifications.

B.5.3 Auto Slot ID

VMEG64 defines a mechanism to determihe relative slot positions of cards and assign CSR base addresses to
those cardsThe Auto ID Slave uses a level 2, D@3) Interrupter along with additional boasgecific

hardware tabtain the CR/CSR base addréeRsis Auto Slot IDfunction is incompatible with VXIbus
requirements.

RULE B.5.4:
VXlIbus devicesSHALL NOT implement the VME64 Auto Slot IBunction.

OBSERVATION B.5.4:

VXlIbus uses MODID signals to determirtbe slot po#ions of modules (See Section B.6.2.2, "MODID
Lines"). VXlbus also defines a mechanism for assigning logical addrdsassed on slot positions (See
Section F, "Dynamic Configuratitn

B.5.4 Auto System Controller

VMEG64 defines an automatic means for a device to detect whether it is in VMEbus Slot 1, allowing it to
automatically enable its system controller functions.

OBSERVATION B.5.5:

The VMEG64 system controller and VXIbu$o80 functions usually reside in the same module/slot. However,
the VXlbus specification allows the implementation of segmented backplamésh may separate these
functions.

PERMISSION B.5.2:
VXlIbus devicesMAY implement the VMEG4 Auto System Controller detection scheme.

RECOMMENDATION B.5.3:
VXIbus modules should not use the VME64 Auto System Controller detection to enable/disable Slot 0O
functions, nor use the VXlbus MODID sigls to enable/disable VME64 system controller functions.

B.5.5 Slot Geographical Address Pins

Slot geographical addressing as defined VIMEG4x allows modulesto automatically identify into which
VMEG64x backplane slot it is plugged. Based on th&rmation, software can automatically configure the
boards for slot specific functionality. Initialization and configuration of the CR&®Ran extension of the
capability in VME64x. VXlbus hasts own mechanism for identificatioand configurationof VXlbus
modulesas defined irBection B.6.2.2, "MODID Ling" andSectionC.4.1.1 DEVICE IDENTIFICATION

RULE B.5.5:

VXlIbus devicesSHALL NOT use the geographical address pins defined by VMEG64x to determine the slot
position.
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PERMISSION B.5.3:
VXlbus devicesMAY use the geographical addressspo determine a VX1 4.0 compatible backplane.

B.6 ELECTRICAL SPECIFICATIONS

RULE B.6.1:
All conductors on P1P2 and PEHALL meet the requirements Ghapter6.1 of the VMEG64 (VITA 11994)
specification.

RULE B.6.1.1:
In order to meet backplane shielding requiremehts JEC610764 family of 168pin connectorsSHALL be
used for P1P2 and P3. SeRules B.7.4449 and Recommendation B.7.11.

B.6.1 TheVXlbus SubsystemP1 Connector

All the signals on th&60-pin P1connectorare defined by the VME6Gdnd VMEG64xspecificatios. Only pins
marked as "Usebefined" or UD in the VMEbus standards wemsed to enhance existing VXIbus system
components or introduce further extensioBeeTABLE B .1.1 for P1 Pin Definitions: Slot8-12.

RULE B.6.1.2:

The fourteen RsrvBus pins, the five test and maatee bus (MPR, MCLK, MSD, MMD, aridCTL) pins
and the RESP* piSHALL be bused and terminated on VXirevision 4.0 backplandkat implement a 160
pin connector for J1 in the same fashion and have the rsé@seas the other bused signals defined in this
standard

RULE B.6.1.3:
The RsvBus (reserved bused) pins are reserved for future use. M8tiflés NOT make any
connection to RsvBus pins.

RECOMMENDATION B.6.1.0:
The five test and maintenance bus signal lines (MPR, MCLK, MSD, MMD & MCTL) are res&f¥éulis
modulesSHALL NOT make any connection to those pins.

RULE B.6.1.4:
The LI/I* (Live Insertion/Input) and LI/O* (Live Insertion/Output) pilHALL be reserved for
future definition by the VXIbus consortium.

OBSERVATION B.6.1.1:
The LI/I*, LI/O* and RsvU pins are not bused, but just feed through the backplane. The VPC (1) and GND (1)
pins are MFBL (matdirst 1 breaklast) pins.

OBSERVATION B.6.1.2:
The VPC (1) and GND (1) pins are MFBL (mditest i breaklast) pins.

RULE B.6.1.5

The 6 geographical address pins (GA0*, GA1l*, GA2*, GA3*, GA4* and GABHALL be tied
to ground or left open (floating) on the backplane connector as defined by the ANSI/VITA
1.1-:1997 (VMEG64x) standard, ke 3.16.

RULE B.6.1.6
VXIbus modulesSHALL NOT use the geographical address pins to enable/disabl® &lottions.
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B.6.2 The VXlbus Subsystem PZonnector

In the VME64 bus document at i onlfhe VKIbuw subsysterd bua definesii c 0 <
theserows. Li kewi se, rows A-giroconmeactdr ard disp dedirfed by the VXbés Gystem
instrumentation use. The center rilwd signals are defined by VMEG4. Alternate definitions of the datar

rows of P2 are permitted in VXlbus systems (not VXlbus subsy$temts a "Segmented Backplane"
architecture where other VMEG64 subsystem buses, such as VSB, may exist. A VXlbus subsystem bus consists
of a system resource module defil as Slot 0 with up to twelve adjacent modules in increasing slot numbers.
VXIbus and VXIbus subsystem bus are used interchangeably in this section of the VXIbus specification.

Only pins marked as "Userelfined" or UD in the VMEbus standards weisedto enhance existing VXIbus
system components or introduce further extensidt®/VVX|l marked pins are reserved for future use by the
VXlbus consortium.

_The VXlbus _PﬂGOpin connector o w®a i déliveoresourceto modules partidarly oriented toward
Instrumentation.

-5.2V, -2V, £24V and additional +3%/ power.

10 MHz differential clock.

2 parallel ECL trigger lines.

8 parallel TTL trigger lines.

Module identification pin.

12 lines of manufacturer defined local bimes that connect to adjacent modules.

50 Wterminated analog summing bus.
TheVXIbus_PZI.GOpi n connector rows fAz06 and Ado provide ado
instrumentation:

43 groundreturn pns (38 plus 5 MFBL). Thignproves the signal qualityor 2eSSTiransfers

10 pins for +3.3V.Reduces power consumption and helps save real estate on modules.

5 pins for +5V (2 plus 3 VPC).

1 pineachfor +12V,-12V, +24V and 24V supplies

8 lines of manufacturer defined local Himes that connect to adjacent modules.

4 pairs of Star Trigger lines, one for outputting a Star Trigger and three pairs for input foristots 1

4 auxiliary power ping+V3/-V3, +V4/-V4) which augment the VME64defined +V1/V1, +V2/-V2
on the P1 connector (row r supplying fouradditional voltages tmmodulesthat connecto external
power supplies through the VXIbus backplane.

The Slot 0 moduleserves as a system resource and has a modified P2 functionality for central hahtlimg

module identification pins The Slot 0 Module, while providing these common resources, may also contain
other deviceand instrumentation.
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PIN ROW 6z ROW 6a ROW 06 b ROW 6c¢c ROW 6d
NUMBER SIGNAL SIGNAL SIGNAL SIGNAL SIGNAL
MNEMONIC MNEMONIC MNEMONIC MNEMONIC MNEMONIC

1 MPR D00 BBSY* D08 VPC (1)

2 GND D01 BCLR* D09 GND (1)

3 MCLK D02 ACFAIL* D10 +V1

4 GND D03 BGOIN* D11 +V2

5 MSD D04 BGOOUT* D12 RsvU

6 GND D05 BG1IN* D13 -V1

7 MMD D06 BG1OUT* D14 -V2

8 GND D07 BG2IN* D15 RsvU

9 MCTL GND BG20UT* GND GAP*

10 GND SYSCLK BG3IN* SYSFAIL* GAO*

11 RESP* GND BG30OUT* BERR* GAl~*

12 GND DS1* BRO* SYSRESET* +3.3V
13 RsrvBus DSO* BR1* LWORD* GA2*

14 GND WRITE* BR2* AM5 +3.3V
15 RsrvBus GND BR3* A23 GA3*

16 GND DTACK* AMO A22 +3.3V
17 RsrvBus GND AM1 A21 GA4*

18 GND AS* AM2 A20 +3.3V
19 RsrvBus GND AM3 Al9 RsrvBus
20 GND IACK* GND Al8 +3.3V
21 RsrvBus IACKIN* SERA Al7 RsrvBus
22 GND IACKOUT* SERB Al6 +3.3V
23 RsrvBus AM4 GND Al5 RsrvBus
24 GND AO07 IRQ7* Al4 +3.3V
25 RsrvBus A06 IRQ6* Al3 RsrvBus
26 GND AO05 IRQ5* Al2 +3.3V
27 RsrvBus A04 IRQ4* All LI/*

28 GND AO03 IRQ3* Al0 +3.3V
29 RsrvBus A02 IRQ2* A09 LI/O*

30 GND AO01 IRQ1* A08 +3.3V
31 RsrvBus -12v +5V STDBY +12V GND (1)
32 GND +5V +5V +5V VPC (1)

TABLE B. 1 for P1 Pin Definitions: Slots-12
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PIN ROW 6z ROW 6a ROW 06 b ROW 6c¢c ROW o6d
NUMBER SIGNAL SIGNAL SIGNAL SIGNAL SIGNAL
MNEMONIC MNEMONIC MNEMONIC MNEMONIC MNEMONIC
1 +V3 ECLTRGO +5V CLK10+ GND(1)
2 GND -2V GND CLK10- GND(1)
3 -V3 ECLTRG1 RSV1 GND LCLK100+
4 GND GND A24 -5.2Vv LCLK100-
5 +V4 LBUSAO00 A25 LBUSCO0 GND
6 GND LBUSAO01 A26 LBUSCO1 LSYNC100+
7 -V4 -5.2Vv A27 GND LSYNC100-
8 GND LBUSAO02 A28 LBUSCO02 GND
9 LBUSA12 LBUSAO03 A29 LBUSCO03 GND
10 GND GND A30 GND LBUSC12
11 LBUSA13 LBUSA04 A3l LBUSCO04 LBUSC13
12 GND LBUSAO5 GND LBUSCO05 +5V
13 LBUSA14 -5.2v +5V -2V LBUSC14
14 GND LBUSA06 D16 LBUSCO06 LBUSC15
15 LBUSA15 LBUSAO7 D17 LBUSCO7 GND
16 GND GND D18 GND LBUSC16
17 LBUSA16 LBUSAO08 D19 LBUSCO08 LBUSC17
18 GND LBUSAQ09 D20 LBUSCO09 +5V
19 LBUSA17 -5.2Vv D21 -5.2V LBUSC18
20 GND LBUSA10 D22 LBUSC10 LBUSC19
21 LBUSA18 LBUSA11 D23 LBUSC11 GND
22 GND GND GND GND GND
23 LBUSA19 TTLTRGO* D24 TTLTRG1* STRGOUT+
24 GND TTLTRG2* D25 TTLTRG3* STRGOUT-
25 +12Vv +5V D26 GND STRGINO+
26 GND TTLTRG4* D27 TTLTRG5* STRGINO-
27 -12v TTLTRG6* D28 TTLTRG7* STRGIN1+
28 GND GND D29 GND STRGIN1-
29 +24V RSV2 D30 RSV3 STRGIN2+
30 GND MODID D31 GND STRGIN2-
31 -24V GND GND +24V GND (1)
32 GND SUMBUS +5V -24V VPC (1)
TABLE B. 1.1 for P2 Pin Definitions: Slots-12
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PIN ROW 6z ROW 6a ROW 06 b ROWOG6 c 6 ROW 6d
NUMBER SIGNAL SIGNAL SIGNAL SIGNAL SIGNAL
MNEMONIC MNEMONIC MNEMONIC MNEMONIC MNEMONIC
1 +V3 ECLTRGO +5V CLK10+ GND (1)
2 GND -2V GND CLK10- GND (1)
3 -V3 ECLTRG1 RSV1 GND LCLK100+
4 GND GND A24 -5.2v LCLK100-
5 +V4 MODID12 A25 LBUSCOO GND
6 GND MODID11 A26 LBUSCO1 LSYNC100+
7 -V4 -5.2Vv A27 GND LSYNC100-
8 GND MODID10 A28 LBUSCO02 GND
9 SDAO MODID09 A29 LBUSCO03 STRGIN12+
10 GND GND A30 GND STRGIN12-
11 SCLO MODIDO08 A3l LBUSCO04 STRGIN11+
12 GND MODID07 GND LBUSCO05 STRGIN11-
13 SDA1 -5.2v +5V -2V STRGIN10+
14 GND MODIDO06 D16 LBUSCO06 STRGIN10-
15 SCL1 MODID05 D17 LBUSCO7 STRGINO9+
16 GND GND D18 GND STRGINQ9-
17 STRGINO4+ MODID04 D19 LBUSCO08 STRGINO8+
18 GND MODIDO03 D20 LBUSCO09 STRGINOS-
19 STRGINO4- -5.2Vv D21 -5.2V STRGINO7+
20 GND MODID02 D22 LBUSC10 STRGINO7-
21 STRGINO3+ MODIDO1 D23 LBUSC11 STRGINO6+
22 GND GND GND GND STRGINOG6-
23 STRGINO3- TTLTRGO* D24 TTLTRG1* STRGINOS+
24 GND TTLTRG2* D25 TTLTRG3* STRGINO5-
25 STRGINO2+ +5V D26 GND STRGOUTO+
26 GND TTLTRG4* D27 TTLTRG5* STRGOUTO-
27 STRGINO2- TTLTRG6* D28 TTLTRG7* STRGOUT1+
28 GND GND D29 GND STRGOUT1-
29 STRGINO1+ RSV2 D30 RSV3 STRGOUT2+
30 GND MODIDOO D31 GND STRGOUT2-
31 STRGINO1- GND GND +24V GND (1)
32 GND SUMBUS +5V -24V VPC (1)
TABLE B.2 for P2 Pin Definitions: Slots O
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Terminatio

Agenda

Black
Blue

= 50W differential lines
= 100W differential lines

Page21
'ﬁ]
N
| 2
|7
N
| &
1%
|\
&
N
| &
v
N
| &
1%
-+ -+ -+ -+ -+ -+ -+ -+ -+
CLK10 LCLK100 LSYNC100 CLK10 LCLK100 LSYNC100 CLK10 LCLK100 LSYNC100
SLOT O SLOT 1 SLOT 2
P2 P2 P2
LBUS LBUS LBUS LBUS LBUS
C A C A C
12-19 12-19 12-19 12-19 12-19
LBUS LBUS LBUS LBUS LBUS
MODID C A C A C
01-12 00-11 00-11 00-11 00-11 00-11
MODID 00 MODID MODID
825Y
TO
SLOT
03-12
Figure B.1.CLK10, LCLK100, LSYNC, MODID and LBUS backplane signal routing
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B.6.2.1 CLK10

CLK10is a 10 MHz system clock. It is sourced from Slot O and distributed to Slftsoh P2. The Slot 0
output is differential ECL. It is buffered on the backplane and distributed to each module slot as a single
source, single destination differential EGignal. The CLK10 is individually buffered on the backplane for
each slot position to provide a high level of iAteodule isolation and relax the loading rules for modules.
See Figure B.1.

RULE B.6.2:
The CLK10frequency sourced from SI0 SHALL be 10 MHz. Its accurac$HALL be equal to or better
than £100 ppm (0.01%), over its specified operating temperature and time.

RECOMMENDATION B.6.1:
A Slot 0 moduleshould allow CLK1Qo be derived from an external frequency source.

OBSERVATION B.6.2:
An external frequency source would permit the use of an accurate frequency reference, such as a Rubidium
Standard and would facilitate synchronization of multiple VXlbus mainframes.

RULE B.6.3:
CLK10 duty cycleSHALL be 50% +5% when measured at the 50% transition level.

RULE B.6.4:

IF CLK10is switched between different clock sources,

THEN the minimum pulse width, high or lolBHALL NOT be less than 30 ns anore than 1Qus during
switching. The minimum time between two successive transitions of the same @ikt NOT be less
than 80 ns.

RULE B.6.5:
Each slot's CLKIGHALL be differentially driven by a unique backplane buffatput.

RULE B.6.6:
CLK10 SHALL be differentially driven onto the CLK10+ and CLKIfins by the module in Slot 0.

RULE B.6.7:
The backplane CLKZ1@istribution traceSHALL be designed for 5.

RULE B.6.8:

IF a moduleaccesses the CLKXignals,

THEN it SHALL provide 50W termination on CLK16 and CLK10, with no more than two (2) equivalent
ECL loads.

RULE B.6.9:
The absolute delay of CLK1f6om Slot 0 to any modul8HALL NOT exceed 8 ns.

OBSERVATION B.6.3:

Either single ended input buffers or differential input buffers can be used to anffdan out CLK1@®n the
backplane. Typical components are the 10H101 and 10H116 buffers. Single gnaeluiifers may be
connected to either of the CLK10+ or CLKX)gnals sourced by the module in Slot 0.
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B.6.2.1.1 LCLK100

LCLK100 is a 100 MHz system clock. It is sourced from Slot 0 and distributed to Si@&®4 P2. The Slot 0
outputis a low voltage differential signal (LVDS) in compliance with the TIA/EBBA4-A standard. It is
individually buffered on the backplane and distributed to each module slot via &@p@int topology(See

Figure B.11).

RULE B.6.9.1

The LCLK100 signasourced from Slod SHALL be a 100 MHz LVDS signal as specified in TIA/E644-

A. Its frequency accuracyHALL be equal or better that25 ppm over its specified operating temperature
and time.

PERMISSION B.5.3.1:
The Slot 0 modul®AY generate LCLK100nternally or itMAY derive LCLK100 from an external source.

RULE B.6.9.2:
LCLK100 duty cycleSHALL be between 45% and 55%.

RULE B.6.9.3:
LCLK100 SHALL be synchronous to CLK10. The delay from the rising edge of LCLK100 to either edge of
CLK10 SHALL meet the timing requirements shown in Figure X.N

LCLK100
T1 T1
CLK10 N
Parameter Min Max Description
T1 -1ns 6.5ns Delay between rising edge of LCLK100 and risi
and falling edge of CLK10
Figure B.1.1Relationship between CLK10 and LCLK100
RULE B.6.9.4:

Each sl ot S8HALLDbE drikeh By@n independent differential LVDS driver.

RULE B.6.9.5:
The LCLK100 backplane distribution netwdBkKIALL NOT insert more than 1 ns timing skew between
LCLK100 signals at any two slots.

RULE B.6.9.6:

The LCLK100 and SYNC100 backplane distribution netwdBkIALL NOT insert more than 1 ns timing
skew between LIOK100 and LSYNC100 at any slot.
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RECOMMENDATION B.6.1.2:
To minimize the skew, it is recommended to use a singi@ 1P clock distribution buffer on the backp&n
such as the Micrel SY89113U.

RULE B.6.9.7:

The backplanSHALL transmit the LCLK100 signal to each slot with a transmission line pair having a
di fferential i mpedance of 100 g N 10 q.

RULE B.6.9.8:

The backplan&HALL provide 100V differential termimtion on LCLK100+ and LCLK10Gsignal pair
sourced from Slot 0.

RULE B.6.9.9:

IF a module accesses the LCLK100 signal,

THEN it SHALL provide 100w differential termination on LCLK100+ and LCLK168ignal pair with no
more than one LVDS receiver (poitt-point topology).

RULE B.6.9.10:
IF a module accesses the LCLK100 signal,
THEN the orrmodule LCLK100 transmission line p@HALLhave a di fferential | mpedar

q .
B.6.2.1.2 LSYNC100

The synchronization signal LSYNC100 is usedyachronize multiple devices with respect to a given rising
edge of LCLK100. This provides very tight time coordination between modules. The LSYNC100 signal is
distributed from Slot 0 to Slots-12 on P2 via a poirtb-point topology(See Figure B.1) Therelationship of
LSYNC100 to CLK10 and LCLK100 allows a VXIbus module to create a local clock that is in phase with the
CLK10/LCLK100 and can be used to synchronize data acquisition, time stamping or trigger generation
between multiple modules and multiptainframes.

A Slot 0 module implementing the LSYNC100 provides an arbiter to synchronize internal and/or external
events to LCLK100 and meets the setup and hold times for the LSYNC100 signal. This guarantees that all
affected modules will be able to symonize their internal clocks on the same LCLK100 clock edge.
LSYNC100 is a nominally 10 ns pulse and may be initiated by any type of external or internal event, such as a
trigger signal or a software register write.

RULE B.6.9.11:
The LSYNC100 signal sooed from Slot (SHALL be a LVDS signal as specified in TIA/Ei844-A (B.6.6
LVDS Operation). The LSYNC pulse widBHALL be nominally equal to one period of the LCLK100 signal.

RULE B.6.9.12:
Slot 0 moduleSHALL provide minimum of 3 ns of setup time from edge of LSYNC100 to the rising edge of
LCLK100.

RULE B.6.9.13:

Slot 0 moduleSHALL provide minimum of 1 ns of hold time from rising edge of LCLK100 to the edge of
LSYNC10Q

REVISION: 4.0 VXlbus Specification May 27, 2010 Printing



Section B:VXIbus Implementation of VMEbus Specs Page25

LCLK100 .

T)\ T3

LSYNC100
Parameter Min Max Description
Tl 10 ns LSYNC100 pulse widtlinominal)
T2 3ns Minimum LSYNC100 setup time before
LCLK2100 rising edge
T3 1ns Minimum LSYNC100 hold time after LCLK100
rising edge

Figure B.1.2LSYNC100 Timing

RECOMMENDATION B.6.1.3:

Slot 0 modules which provideSYNC100 support should be designed such that the LSYNC100 recycle rate is

50 ns.

RULE B.6.9.14:
Each module slot LSYNC108HALL be driven by a unique backplane LVDS buffer output.

RULE B.6.9.15:
The LSYNC100 backplane distribution netw@KALL NOT insert more than 1.0 ns timing skew between
LSYNC100 signals at any two slots.

OBSERVATION B.6.9.16
LSYNC100 skew matching relative to LCLK100 is called out under LCLK100 matching rules.

RULE B.6.9.17:

The backplanSHALL transmit the LSYNC100 signal mch slot with a transmission line pair having a
di fferenti al i mpedance of 100 g N 10 q.

RULE B.6.9.18:

The backplan&HALL provide 100/ differential termination on LSYNC100+ and LSYNCZGOgnal pair
sourced from Slot 0.

RULE B.6.9.19:

IF a module accesses the LSYNC100 signal,

THEN it SHALL provide 100w differential termination on LSYNC100+ and LSYNCZ&0ignal pair with
no more than one LVDS receiver (petotpoint topology).

RULE 6.9.20:
IF a module accesses the LSYNC100 signal,
THEN the ormodule LSYNC100 transmission line p&HALLhave a di fferenti al

q .
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B.6.2.2 MODID LINES

The MODID lines allow a logical device to be identified with a particular physical location or slot. These lines
are sourced from the VXlbus Slotrfoduleto the Slot 1 and higher modules. There is one line to each
module, located on P2 pin A30. A total of twelve MODID lines will connect between Slot O and the other
modules in a maximally configured VXIbus subsystem. In addition to these twelve lioe§, I&is its own
MODID line (MODIDO0O0). The purpose of the MODID lines is to:

1. Detect the presence of a module in a slot, even if that module has failed.
2. ldentify the geographical location (slot number) of a particular device.
3. Indicate by lamp or other means the actual physical location of the module.

Slot 0 detects the presence of a module by the module pulling down its MODIRitina fixed resistor to
ground. This allows any module, even if failed anepomered, to be detected.

The slot number of a device is identified by the Slot 0 modsserting a particular MODID linend polling
the MODID bit in each module's A16 configuration space to detect the selected device

A visual indicator, such as a lamp, may be placed adjacent to a slot (or even on the module) to illuminate when
that particular MODIOine is driven true. This may be used to quickly identify the location of any module,
including failed modules. Refer to Figure B.1 for rules for loading and driving the MODID lines.

RULE B.6.10:
Each Slot 0 MODIDxx receiveéBHALL comply with the VMEG64 loading rules for High Current 3 Sthtes
(VME®64 specification, Rule 6.14).

RULE B.6.11
Each Slot 0 MODIDxx driveiSHALL comply with the VME64 driving rulefor Standard 3 State ks
(VME®64 specification, Rule 6.15).
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+5V
IIL <0.1 mA
} May drive slot identification
16.9
MODID 02 l> Lamps adjacent to module location.
MODID 01 ‘
+5V
ID D)
16.9} ‘ I>O
IIL <0.1 mA
825
vooib oo | L <01 mA
825
VXI Subsystem Slot 0 VXI Subsystem Slot 1 VXI Subsystem Slot 2
Figure B.2. Module ID lines
RULE B.6.12:
Each Slot 0 devicEHALL provide a 16.9 W pull up resistor from each MODID lirte +5 volts.
RULE B.6.13:
IF a nonSlot 0 moduleaccesses the MODID pin,

THEN it SHALL provide an 825N pull down to ground in parallel with no more than 108 of leakage
current on its MODID line

OBSERVATION B.6.4:
16.9 WWand 825N are standard 1% metal film resistor values.

RULE B.6.14:
A VXlbus subsystem backplaif@HALL provide an 82%Vpull down to ground on the MODIDQe.

RULE B.6.15:
The backplan&HALL NOT sink or source more than 10@ of leakage current to any MODID line

PERMISSION B.6.1:
A VXlbus subsystem Slot 0 moduMAY drive its MODID linetrue to illuminate its own module location
lamp.
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OBSERVATION B.6.5:

The proper placement of a Slot 0 modunex Slot 0 position may be verified by a read of its MODIRGite
when all Slot 0 MODID drivers are dibled. A low state indicates that the module is in a Slot O position. A
high state indicates that it is in another position.

B.6.2.3 TTLTRGO-7* (TTL TRIGGER LINES)

The TTLTRG* lines are open collector TTL lines used for intermodule communicatiény module,
including Slot 0, may drive these lines and receive information on these lines. They are general purpose lines
that may be used for trigger, handshake, clock or logic state transmission. They are-essenxh (high)

state until allocated by the user under program control. Some standard allocation procedures are defined.
Standard protocols, synchronous (SYNC), asynchronous (A$Yaw@ start/stop (STST) are defined. To
compensate for the langase time caused by the passive pullup termination, these protocols specify separate
timing requirements for trigger sources and trigger acceptors. When used for logic state transmission, setup
and hold timesvith respect to a clockdge are defined. Other protocols may be defined by a manufacturer.

OBSERVATION B.6.6:

The VME64 specification recommends a 10system impedance for open collector lines. Although the
TTLTRG* lines will be terminated and meet the drive and load requrgs for VMEG4, the characteristic
impedance of the traces on the backplane may be closerw6 Sthis allows ECL traces to share the same
backplane layer and may keep backplanesmatufacturability with thenumber of planes and thickness for
componentnsertion. This should not significantly affect performance of the TTLTRG* lines.

RULE B.6.16:
The backplane&sHALL terminate all TTLTRG* lines as specified by the VMEG64 specification, Figt2e 6
Standard Bus Termination.

RULE B.6.17:
A module's interface to any TTLTRG* signal liSHALL conform to the driving and loading rules for open
collector lines (VME64 specification, Section 6.4.2.5).

RULE B.6.18:
All TTLTRG* line drivers SHALL be unasserted within one (1) second after SYSRESkEtomes
unasserted.

RULE B.6.19:
A moduleSHALL allocate any TTLTRG* lines to specific functions in groups of 1, 2 or 4.

RULE B.6.20:
IF a module uses single line TTLTRG* groups,
THEN that moduleéSHALL be usesprogrammable to connectamy TTLTRG* line.

RULE B.6.21:

IF a module uses two line TTLTRG* groups,

THEN that moduleSHALL be user programmable to connect all defined TTLTRG* group pairs. The
defined TTLTRG* group pairs are lines 0 and 1, lines 2 and 3, lines 4 and 5 and lines 6 and 7.

RULE B.6.22:

IF a module uses four line TTLTRG* groups,

THEN that moduleSHALL be useiprogrammable to connect to all defined TTLTRG* four line groups. The
defined TTLTRG* four line group are lines 0, 1, 2 and 3; and lines 4, 5, 6 and 7.
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B.6.2.3.1 Standard TTLTRG* Protocols

B.6.2.3.1.1 TTLTRG* SYNCHRONOUS (SYNC) TRIGGER PROTOCOL

The TTLTRG* SYNC trigger protocois a single line broadcasiggerthat does not require an acknowledge
from any acceptors.

RULE B.6.23:
A TTLTRG* SYNC trigger sourceSHALL assert the trigger for a minimum time of T1 &®dALL NOT
reassert the trigger for a minimum time of T2 as shown in Figure B.3.

Source 20V

20V
0.8 V7 i

Parameter . o
Label Min Max Description
T1 30 ns Minimum source assertion time
T2 50 ns Minimum source notassertion time

Figure B.3. TTLTRG* Synchronous (SYNC) Trigger Protocol

RULE B.6.24:
A TTLTRG* SYNC trigger acceptoBHALL accept any trigger asserted a0 ns, following & 10 nsnon
assertion.

B.6.2.3.1.2 TTLTRG* ASYNCHRONOUS (ASYNQTRIGGER PROTOCOL

The TTLTRG* ASYNC trigger protocolis a two line single source, single acceptor protocbhe source
initiates an operation by asserting the lower numbered line of the allocated TTLTRG* line pair, while the
acceptor acknowledges by asserting the higher numbered line of the TTLTRG* line pair. This is a useful
trigger mode for handshaking between IWiXs modules and external instrumermts between VXlbus
mainframes.

RULE B.6.25:
A module implementing the TTLTRG* ASYN@igger protocolSHALL source only on the lower numbered
line of aTTLTRG* line pair.

RULE B.6.26:
A module implementing the TTLTRG* ASYN®@igger protocolSHALL acknowledge only on the higher
numbered line of a TTLTRG* line pair.
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RULE B.6.27:
IF a module implements the TTLTRG* ASBIC trigger protocol
THEN it SHALL meet the timing requirements shown in Figure B.4.

<« T1 T4 ——>
«— 15 ——>

Source KZ'OV 08V oV

Acceptor 20V osv

Palizrg;ter Min | Max Description
Tl 30 ns Minimum Source assertion time
T2 Ons Minimum Acceptor response time
T3 30 ns Minimum Acceptor assertion time
T4 50 ns Minimum Source nofassertion time
T5 0ns Minimum Acceptor Acknowledge tsource reassertion time

Figure B.4. TTLTRG* Asynchronous (ASYN{ETrigger Protocol

RULE B.6.28:
A TTLTRG* ASYNC trigger source or accept@HALL accept any trigger asserted #dt0 ns following a

210 ns unassertion.

B.6.2.3.1.3 TTLTRG* CLOCK TRANSMISSION
A TTLTRG* line may be used for a clock signal transmission

RULE B.6.29:
IF A TTLTRG* line is used for clock transmission,
THEN it SHALL meet the timing requirements described for the TTLTRG* SYNC trigger protocol
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OBSERVATION B.6.7:
In a fully loaded VXlbus subsystem, the TTLTRG* rise time will approach 40 nanoseconds. For this reason,
the falling edge is usedaff triggering.

B.6.2.3.1.4 TTLTRG* DATA TRANSMISSION

The TTLTRG* lines can also be used for data transmissibere one of the TTLTRG* lines is used as a
clock. Data may be synchronized to either the rising or falling efipe @lock or both.

RULE B.6.30:
IF a source uses TTLTRG* lines for data transmissiom falling clock edge,
THEN the sourcé&SHALL meet the timing requirements shown in Figure B.5.

2.0 v4>< 2.0 P><
0.8 /1 0.8 \\—

2.0 V—y

Trigger or Clock

<—— Tl —>« T2 >

Parameter Label | Min | Max Description
T1 40 ns Data setup time
T2 10 ns Data hold time

Figure B.5. TTLTRG* Data Transmission on falling clock edge

RULE B.6.31:
IF asource uses TTLTRG* lines for data transmissiara rising clock edge,
THEN the sourcé&sHALL meet the timing requirements shown in Figure B.6.

RULE B.6.32:
A TTLTRG* data acceptoBHALL accept any data having data setup and timlesof 2 7 ns each.
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2.0 VY 2.0 V)
0.8 \— 0.8 V\—

Trigger or Clock 0.8 V—

«— T1 —« T2 >

Parametern . -
Label Min Max Description
T1 40 ns Data setup time
T2 40 ns Data hold time

Figure B.6. TTLTRG* Data Transmission on rising clock edge

B.6.2.3.1.5 START/STOP (STST) PROTOCOL

The Start/Stop protocqSTST) provides a method for starting and stopping module clusters synchronously.
One TTLTRG* line is driven from the Slot 0 modwded its state signifies START or STOP operation. All
participating modules respond to this line gyronously at the next CLK1flsing edge. Slot 0 has the
responsibility to synchronize the START/STOP signal with CLK10 so that setup and holétengsaranteed

for all acceptors. This may require an arbite$lot O to synchronize external events

RULE B.6.33:
IF a module implements STST protocol
THEN the START/STOP lin&HALL be usefprogrammable to connect to any TTLTRG* line

RULE B.6.34:
IF a Slot Omoduleimplements the STST protogol
THEN it SHALL meet the timing requirements shown in Figure B.7.

RULE B.6.35:
A TTLTRG* STST acceptoSHALL accept any STST command having data setup and hold dinesns
each.

RULE B.6.36:

When implementing the STST protoc@TART SHALL be represented by a low (asserted) state on the
START/STOP TTLTRG line and STOPSHALL be represented by a high (unass#y state on the
START/STOP TTLTRG* line.
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2.0 VS 2.0 V)
0.8 V— 0.8 V—

CLK10 -1.29 V5

«— T1 —« T2 >

Parameter . -
Label Min Max Description
T1 50 ns START/STOP setup time
T2 15 ns START/STOP hold time

Figure B.7. TTLTRG* START/STOP timing

B.6.2.3.1.6 EXTERNAL TRIGGER BUFFERING

OBSERVATION B.6.8:
The TTLTRG* loadingand driving rulesequire that these lines be buffered when extended outside a
mainframe.

RECOMMENDATION B.6.2:
When extending a trigger operatierternal to a VXIbus chassis, the buffieodule should source and accept
signals aslescribed in the Standard External Trigger Buffer below.

B.6.2.3.1.6.1 Standard External Trigger Buffer

To maximize the compatibility between multiple VXlbus mainframes or a VXlbus mainframe and external
instrumentsa standard buffering scheme for TTLTRG* lines is recommended. A source has an output series
impedance of 5QV. Its open circuit low level output #0.4 V and its open circuit high level outpugi.2 V.

50 W cable is recommended for connection frahe source module to other VXIbus mainframes or
instruments. For highest performance, terminate the cable withai@he furthest point from the source. The
acceptor's threshold level is centered at 1.5 V with a loading impedarice . The TTLTRG* sense
remainsnon-inverted (Asserted state is low). See Figure B.8.

OBSERVATION B.6.9:
The Standard External Trigger Buffer requires only simple buffering to implement the SYNC and ASYNC
trigger protocols.
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BUFFER MODULE Optional 50 ohm termination

in EXTERNAL INSTRUMENT
VXlbus CHASSIS or
VXlbus CHASSIS
XMIT 50 ohm coax
50 ohm p— — — —
TRIGGER IN
v e ey =l

— 0471 4.2

volts V

RC

p— — — —
+ TRIGGER OUT
~— e ey =l
< 15
volts

TTLTRG* LINES

Figure B.8. External Trigger Buffering

B.6.2.4 ECLTRGO1 (ECL TRIGGER LINES)

The ECLTRGIines are intended to be an intermodule timing resoutideese two lines are bussed the length
of the VXIbus subsystem backplane. Any module, including the Slot 0 mauhale drive these lines and
receive information from these lines. These lines are sergled ECL and have a system impedance 50
The asserted state isfthed as logical highFigure B.9 shows a typical ECL interface.

RULE B.6.37:
Each ECLTRdine SHALL be terminated with 58Vto -2 V at each end of the backplane. This requires that
any driver be able to drive 24

RULE B.6.38:
The maximum ECLTRGtrace length from the P2 DIN connector pad on any mo8HALL NOT exceed
1.0inch.

RECOMMENDATION B.6.3:
The transmission line impedance connecting the P2 DIN connector to the EQIEEBi@er/driver circuitry
should be 5QV.

RECOMMENDATION B.6.4:
A module that senses the ECLTRiBes should have a 15/ resistor in series with the transmission line
connecting the ECL trigger lines on the P2 DIN connector to the loséves.

RULE B.6.39:
Each modulé&SHALL NOT have more than one equivalent driver/receiver load on any ECIIRRG
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RULE B.6.40:

IF a module drives the ECLTRRuS,

THEN it SHALL use ECL drivers which provide a LOW output lewgilich is less (more negative) than the
-2 V termination supply, e.g. 10H123.

OBSERVATION B.6.10:
Using drivers which produce a high impedance LOW level for ECLTIR€S eliminates the glitching which
occurs when ECL devices are WIRER'ed.

RULE B.6.41:
IF a module connects to an ECLTHiGe
THEN it SHALL unassert that within one (1) second after SYSRE3ETomes unasserted.

RULE B.6.42:
ECLTRGIlines SHALL be allocated in groups of 1 or 2 and meet the same allocation rules as defined for the
TTLTRG* lines.

3 /4
10H123 | ECLTRG out

1 0H116
150 5 3
ECLTRGn VVV ECLTRG in
4
— > ECLTRG in
11

Figure B.9. Typical ECLTRGInterface

B.6.2.4.1 Standard ECLTRGProtocols

The ECLTRGIlines have a set of defined protocols corresponding to the TTLTRG* protocols. These protocols
are defined in the following sections.

B.6.2.4.1.1 ECLTRGSYNCHRONOUS (SYNC) TRIGGER PROTOCOL.

The ECLTRGSYNC trigger protocolis a single line broadcasiggerthat does not require an acknowledge
from any acceptors.
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RULE B.6.43:
An ECLTRG SYNC trigger sourceSHALL assert the trigger for a minimum time of T1 &dALL NOT
reassert the trigger for a minimum time of T2 as shown in Figure B.10.

RULE B.6.44:
An ECLTRG SYNC trigger acceptoSHALL accept any trigger asserted f ns following a26 nsnon
assertion.

«— T1 72 —s
-1.29V -1.29V -1.29V
Parameter . .
Label Min | Max Description
T1 8 ns Minimum source assertiaime
T2 8 ns Minimum source notassertion time

Figure B.10. ECLTRG Synchronous (SYNC) Trigger Protocol

B.6.2.4.1.2 ECLTRGASYNCHRONOUS (ASYNC) TRIGGER PROTOCOL

The ECLTRGASYNC trigger protocolis a two line single source, single acceptor protocdhe source
initiates an operation by asserting the lower numbered line of the alloE&ETRG line pair, while the
acceptor acknowledges by asserting the higher numbered line of the ECLTRG line pair. This is a useful trigger
mode for handshaking between VXIbus modules and external instruments

RULE B.6.45:
A module implementing the ECLTR@ASYNC trigger protocolSHALL source only on the lower numbered
line of an ECLTRG line pair.

RULE B.6.46:
A module implementing the ECLTR@SYNC trigger protocolSHALL acknowledge only on the higher
numbered line of an ECLTRG line pair.

RULE B.6.47:
IF a module implements the ECLTR&SYNC trigger protocol
THEN it SHALL meet the timing requirements shown in Figure B.11.

RULE B.6.48:
An ECLTRG ASYNC trigger source or accept@HALL accept any trigger asserted f8 ns following a
2 6 nsnon-assertion.
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B.6.2.4.1.3 ECLTRGCLOCK TRANSMISSION
An ECLTRGIine may be used for a clock signal transmission

RULE B.6.49:

IF An ECLTRGIine is used for clock transmission,
THEN it SHALL meet the timing requirements described for the ECLTR®IC trigger protocal

«—— T1 T4
«— T5 —
Source / -1.29 < 129 / -1.29
«— T2 3 —
Z-1.29 i -1.29
Parameter Min | Max Description
Label P
T1 8 ns Minimum Source assertion time
T2 Ons Minimum Acceptor response time
T3 8 ns Minimum Acceptor assertiotime
T4 8 ns Minimum Source notassertion time
T5 Ons Minimum Acceptor Acknowledge to sourceassertion time

Figure B.11. ECLTRGAsynchronous (ASYNETrigger Protocol

B.6.2.4.1.4 ECLTRGDATA TRANSMISSION

The ECLTRGIlines can also be used for data transmissidrere one of the ECLTRG lines is used as a clock.
Data may be synchronized to either the rising or falling edge of the clock or both.

RULE B.6.50:

IF a source uses ECLTRI®es for data transmission
THEN the sourcéSHALL meet the timing requirements shown in Figure B.12.

RULE B.6.51:

An ECLTRGdata acceptoBHALL accept any data with a setup time 6fns and a hold time &2 ns.
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< -1.29V -1.29V >
Trigger or Clock <1_29 Vv

«— Tl —k T2 >

Parameter Min | Max Description
Labels
Tl 8ns Data setup time
T2 4ns Data hold time

Figure B.12. ECLTRG Data Transmission

B.6.2.4.1.5 EXTENDED START/STORESTST) PROTOCOL

Extended START/STOP (ESTST) protocol is the natural extension of the START/STOP (STST) protocol to
D-size modules. Because the modules maytain P3 and utilize CLK108s their instrument clock, three
additional signals have been added to the STST pro{@td{100, SYNC100 and an ECLTR{&e). The
ECLTRG line determines whether an ESTSTemgpion is initiated, while the same TTLTRG linged to
transmit the START/STOP value for STST devices also determines the START or STOP operation for ESTST
devices.

In the ESTST protocph Slot 0 SYNC10@river (See Sec. B.6.3.2, "SYNC100") selects a particular CLK100
clock edge to initiate the START or STOP command. An ECLTiR&Indicates whether the SYNC100 pulse

is related to the ESTST protocol. THise is known as the ESTST qualifier line. Since the CLkhdl

CLK100 signals are synchronized, the Slot 0 modale always qualify a CLK100 edge having a fixed phase
relationship to CLK10. This fixed phase relatioipstover a series of ESTST operations, guarantees fixed and
repeatable delays between modules paced by CLK10 (STST) and those paced by CLK100 (ESTST). The
TTLTRG* line used to indicate START/STOP for the STST protadsd determineSTART or STOP for the

ESTST protocol.

RULE B.6.52:
IF a module implements the ESTST protocol
THEN the moduleSHALL be user programmable to select any ECLTIR& as the ESTST qualifier line.

RULE B.6.53:
ESTST qualifier trusSHALL be represented by a high state of the selected ECLHRIG Tqualifier line and
ESTST qualifier fals&HALL be represented by a low state.
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RULE B.6.54:
A Slot 0 modulémplementing the ESTST protocBHALL meet the timing requirements of Figure B.13.

RULE B.6.55:
A Slot 0 moduleimplementing the ESTST protoc@HALL meet the timing requirements for ti&rST
protocol

RULE B.6.56:

An ESTST acceptoBHALL accept a SYNC100 setup value 2 ns and held fo 0.5 ns, an ESTST
qualifier value setup fot4 ns and held fo¥2 ns and a STST value sefupns and held fot7 ns with respec
to the CLK10Cedge.

B.6.2.4.1.6 EXTERNAL TRIGGER BUFFERING

RECOMMENDATION B.6.5:

Since the ECLTRGsserted sense is opposite the TTLTRG* asserted sense, the ECLTRG signal should be
inverted by the Standard External Trigger Buffer. This allows compatibility of external ECLTRG and
TLTRG* signals.

OBSERVATION B.6.11:

By meeting the loading and drivimglesfor ECLTRGIlines, a module is prohibited from extending these lines
external to the chassis without buffering these lines. See Section B.6.2.3.1.6.1, "Standard External Trigger
Buffer."

B.6.2.5 SUMBUS

The SUMBUS is an analog summing notl&t is bussed the length of the VXIbus subsystem backplane. Itis
intended that any module be able to drive or receive from this line. Each module can drive this line using an
analog current sooe driver. Each module may receive information from this bus through a high impedance
receiver, such as a high impedance analog baffgglifier.

RULE B.6.57:
The SUMBUSSHALL be terminated to signal ground through 50\ &t each end dhe backplane.

RULE B.6.58:
A receiver on the SUMBUSHALL have an equivalent input impedancé &0 KWin parallel with¢3 pF.

RULE B.6.59:
A SUMBUS output current sourceHALL have an equivalent output impedance>®® KW in parallel with
¢4 pF.

RULE B.6.60:
A SUMBUS output current sour@@HALL have +0.8 V minimum compliance.

RULE B.6.61:
A SUMBUS output current sour@@HALL NOT source more than 40 mA.

RULE B.6.62:
The backplan&SHALL supply a SUMBUS protection network that clamps the SUMBUS voltétien the
range +£3.0 V for all SUMBUS input currents in the range of £520 mA.
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< T1 > T2 >

-1.29V -1.29V

SYNC100

CLK100 \ 129V \

Z1.29 \% -1.29 \/x

ESTST qualifier

20V 2.0V
START/STOP oV 05V )

T3 > T4
T5 > 6 ——>
Parameter Min Max Description
Label

T1 4.0ns| 7.5ns | SYNC100 setup time

T2 3.5ns| 6.0ns | SYNC100 hold time

T3 13.0ns ESSTST Qualifiesetup time

T4 11.0ns ESTST Qualifier hold time

T5 50.0 ns START/STOP setup time

T6 15.0 ns START/STOP hold time

Figure B.13. CLK100, SYNC100 and ECLTRGTART/STOP Timing

RULE B.6.63:
The SUMBUS protection netwoiHALL NOT source or sink more than +1u@\ nor load with greater than
30 pF for SUMBUS voltages in the range £1.0 V.

OBSERVATION B.6.12:
Low leakage diodes may be required to meet the SUMBUS leakage requirement.

SUGGESTION B.6.1:

Because all modules may drive the SUMBUS at the same timedale designer should consider the total
dynamic range of a SUMBUS output current source and be able to adjust the maximum output current
accordingly. This will keep the signal within the compliance region.
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RULE B.6.64:
SUMBUS output current sources arateiversSHALL NOT be located more than 1.0 inch from the P2 DIN
SUMBUSpad.

RULE B.6.65:
When a module's SUMBUS module output current source is disabled, the rBetiuld. NOT source more
than £1.0uA into the SUMBUS.

B.6.2.6 LOCAL BUS

The Local Bus is a daisy chained lmasisisting of 20ines It is defined by adjacently installed modules. The
backplane connects from the LBUSC pins of Slot N to the LBUSA pins of Slot N+1. See Figure B.1. No
Locd Bus lines are extended beyond Slot 12. Several classes of signal levels are allowed and may be
transmitted via this bus. To ensure that modules which produce incompatible levels are not installed in
adjacent slots, a keying mechanism has been provitleel Local Bus key provides support for TTL, ECL and
analog communication. Each module indicates with the mechanical key on the faceplate which classes of
signals it may source or accept nondestructively on each side of its Local Bus. The particpéasiticay for

each of the signal classes, as well as semslyr devices, are specified in the Mechanical Specifications
(Section B.7). Sensamly devices are modules that can +mstructively accept signals of a numiodér
classes, but do not source any signals of their dwokout keys are provided to serve as an impediment to
local busincompatibilitiesbetween modules. Refer to Figure B.28.

NUMBER CLASS -LIMIT | +LIMIT | DRIVE LIMIT
1 TTL -0.5V +5.5V| 200 mA
2 ECL -5.46V 0.0V | 50 mA
3 ANALOG LOW -55V +5.5V | 50WDrive
4 ANALOG MED -16.0V| +16.0 V| 500 mA
5 ANALOG HIGH -42.0V| +42.0V| 500 mA
6 RESERVED

TABLE B.3. Logical Classes of LBUSignals

RULE B.6.66:

ModulesSHALL NOT drive more than £42 V onto any LBUBe.

RULE B.6.67:

ModulesSHALL NOT drive more than 500 mA DC current into any LBlif&.

RULE B.6.68:
The backplane resistance between any LBand any adjacent pBHALL be gre&er than 10.0 MW

RULE B.6.69:
The di/dt on any LBU%ine SHALL NOT exceed +100 mA/ns.

RECOMMENDATION B.6.6:

Multi-Module instrument systems which utilize the Local Bus for isyretem communications should be built
with anchor and expanderotocol. An anchor module has no connections on LBUSA lines. It may drive or
receive LBUSC lines. An expander module may drive or receive LBUSA or LBUSC lines. Expanders
should be placed in adjacent slots (of higher number) to the anchor. Thiegbralways guarantees
compatibility between adjacent module groups without empty slots.

RULE B.6.70:
Any module that accesses the LBlitfs SHALL indicate its class on its local bksys.

RULE B.6.71:
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A moduleSHALL NOT exceed the voltage specified for its class under any loading conditions.

OBSERVATION B.6.13:

If a module provides a direct connection (an electrical short) between LBUSA lines and LBUSC lines, the
keying mechanism should indicate that the module willa@on LBUSA and LBUSC any class it accepts on
either LBUSA or LBUSC respectively.

RULE B.6.72:
A moduleSHALL NOT indicate on its key the RESERVED signal class.

OBSERVATION B.6.14:
The keying mechanism cannot prevent a destructive condition in aliaitsiatt is good practice for a module
manufacturer to protect his modules from destruction by any signals within the class it accepts.

RULE B.6.73:
The Slot 0 P2 LBUSA ke$HALL indicate TTL class.

RULE B.6.74:
The Slot 0 P3 LBUSA and LBUSC ke$3HALL indicate ECL class.

RULE B.6.75:
The mainframe (if it supports VXlbus Subsysten) BRIALL provide a Slot 0 P2 LBUSC key which indicates
TTL class.

RULE B.6.76:
The mainframe (if it supports VXlbus Subsysten) BBIALL provide a Slot 0 P3 LBUSC key which indicates
ECL class.

PERMISSION B.6.2:

A device which nordestructively senses signals up to £16 volts, but does not source any signals or provide
direct connection between LBUSA and LBUS@AY provide a single local bukey tab for £16 V senser

only operation.

PERMISSION B.6.3:

A device which nordestructively senses all classes of signals up to +42 volts, but does not source any signals
or provide direct connection between LBUSA and LBUBMAY provide no local bukey tabs for +42 V
sensofonly operation. Such device cannot cause a destructive condition.

OBSERVATION B.6.15:
A device that does not access the localdnes not provide any local bus keys.

OBSERVATION B.6.16:
Size A, B and C modules do not provide P3 localkmys.

B.6.27 RSV2-3 (RESERVED)
These pins are reserved.

RULE B.6.77:
Modules and backplan&HALL NOT make any connections to RSV pins.

B.6.28 Control of Backplane and Mainframe Resources

The pins SDA0/SCLO, SDA1/SCL.found on the P2 connector of Slotifiplement two iC busses to allow
control/monitoring of backplangnd mainframe resources. This will greatly reduce the efforts for designers of
such resourcess mainframe monitoring devices, since it removed the foe@chplementing a full VXIbus

slave interface.
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All 1 °C-bus compatible devices incorporate archip interface which allows them to communicate directly
with each other via théC-bus. Two wires, serial data (SDA) and serial clock (SCL), carfyrmation
between the devices connected to the Bash device connected to the bus is software addressable by a
unique address and simple master/slave relationships that exist at all timelsip @iering is designetbr
high noise immunityn thedata bus line to preserve data integrity. The maximum number of devices is
limited only by the maximurbuscapacitancef 400pF. Refer to thd’C-busSpecification, Version 2.1,
January 200 for more specific information.

B.6.29 Star Trigger Lines

The Star Trigger lines STRGYIN+/STRGWRYy = 0-2) and STRGOUTxx+/STRIGOUTxXxx = 01-12) are

used to implement a low skew, low jitter trigger method for precise simultaneous system wide triggering/
sampling. Star trigger distribution logic in the slatdhtroller allows for ondo-one and on¢o-many trigger
distribution among all slots with very low skew (around 0.5ns typical). The distribution logic is controlled by
the Slot O controller. Modules in slotslP that support Star Trigger shall be ablsdurce one differential

LVDS trigger to the Slot 0 Star Trigger distribution logic. The Slot 0 Star Trigger distribution logic is
programmed to route any of these Star Trigger inputs to any of the three star trigger outputs. The star trigger
outputs fran the distribution logic are routed to the sletA Star Trigger input lines. The Star Trigger in and
Star Trigger out signal lines use lewsltage differential signaling and must be lengtatched on the

backplane and in the slot 0 controller. The pgatien delay should matched in the distribution logic and
drivers. See Figure 13.1.

Slot O Star Trigger
Distribution Logic
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Figure B.13.1Star Trigger Signal Routing

RULE B.6.77.1:

The Star Trigger line backplar8HALL NOT insert more than 0.25 ns timing skew between any two
STRGOUTxx and STRGyIN points. The slot 0 Star Trigger paths and distributiorSbigic. L NOT insert
more than 0.5 ns timing skew round trip between any routed Star Trigger paths.
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OBSERVATION B.6.16.1:

Total propagation delay equals the total delay introduced by the backplane tracks, slot O tracks, and distribution
logic between the STRGOUTxx and STRIGYIN of one connector to the dibtad. skew is the total variation

in time between edges arriving atydrackplane connector from any other star trigger connector.

OBSERVATION B.6.16.2:

If total delay and skew for the system (backplane, slot 0 and module) are to be specified, then module delay
and skew need to be specified as well as backplane trach mg) slot O track length and propagation delay.
This is further illustrated in the figure below. See Figure 13.2.

Specify the worst case propagation delay

Equal length runs from each module to and from the slot 0 through the distribution logic = 5.725 ns.
. 1 *
On the module, if absolute skew needs to be | COMrOller- Assume Vvar;txcfszz)trfzksliggir = Rack Width *1.25. | Track length (max) = % Modgle Depth * 1.25
bounded, then if the length from BP to RX/TX ) )T e A ) Prop. delay (max) = 180 ps * 6.69" = 1.2 ns
i fi o Propagation speed (min) in FR4 & 180 ps/in. Total PD (max) = 5.725 ns + 1.2 ns = 6.925 ns
is fixed + x%, and length fro RX/TX to : _ N S e .
P o : Propagation delay (max) = 180 ps/in. * 23.75 in. = 4.2714 ns | Assume matched tracks to 0.7", max skew & 125 ps
module logic is fixed + y%. Total trigger skew . r ] - . -
can be determined LVDS driver delay (max) =5 ns with 70 ps skew Typical LVDS (?hlp channel-channel skew = 125 ps
) Assume tracks are matched to 0.7 in., max skew & 125 ps Typical total skew & 250 ps
STRG OUT Max total skew & 195 ps
X
== o Slot 0 Controller
Two way prop delay = 2 * 4.2714 ns + 5 ns = 13.5428 ns Internal Paths and
STRG_IN_x Distribution Logic

Users can be required to list total skew on start .«g———Total propagation delay through Star Trigger Logic (max) = 13.5428 ns + 6.925 ns = 20.4678 NS —
trigger just as they are required to list power Total skew from backplane and Slot 0 = 445 ps
and cooling, etc. Chassis and slot 0 specify min / typical / max propagation delay for star trigger

Figure B.132 Star Trigger Signal Performance

RULE B.6.77.2:

Star Trigger lineSHALL be drivenby anindependent differential LVDS driver

RULE B.6.77.3:

Star Trigger line distribution traces on the backplane, in the slot O controller, and on the VXI 4.0 modules
SHALLhave a differenti al i mpedance of 100 gq N 10 q.
RULE B.6.77.4:

The backplane Star Trigg line distribution drivers and trac88IALL NOT insert more than 9 ns propagation
delay round trip to and from the slot O for any given trigger routing. The 8btALL NOT insert more than
7 ns propagation delay for any given trigger routing.

RULE B.6.77.5:
The propagation delay inserted by the backplane Star Trigger lines and by the slot 0 distribution mechanism
SHALL be published by the backplane and slot 0 manufacturers, respectively.

RULE B.6.77.6:
IF a module accesses the Star Trigger signals
THEN it SHALL provide 100/ differential terminatiorwith no more than one LVDS receiver (poiotpoint

topology).
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B.6.3 The VXlbus Subsystem P&onnector

For higher performance instrumentation, ¥ébus also defines the P3 connectdks with P2, alternate pin
definitions of P3 may coexist in VXIbus systems, but any one VXIlbus subsystem must exist in contiguous
slots. Again, Slot 0 plays a unique role in delivering systsource®n P3, such as high speed clocking and
trigger routing. In particular, VXIbus RRids:

Additional +5V, -5.2V, -2V, 24V and £12V power.

100 MHz differential clock which is synchronous with 2 10 MHz clock.
A synchronizing signal for 100 MHz clock edge selection.

4 additional ECL trigger lines, for a total of 6.

24 additional local buknes, for a total of 36.

"Star Trigger" lines for precision module to module tigni

B.6.3.1 CLK100

CLK100is a 100 MHz system clock. It is sourced from Slot 0 and distributed to si&f P3. The Slot 0
CLK100 output is differential ECL. It is buffered on the backplane disttibuted to each module slot as a
single source, single destination differential ECL signal in a manner similar to CLRi@distribution delays
are matched to provide a tight timing relationship between modules. The backplane bpfferidgs a high
level of intermodule isolation.

RULE B.6.78:
The CLK100frequency sourced from SlotSHALL be 100 MHz. Its accuracyHALL be equal to or better
than £100 ppm (0.01%), over its specified operating temperature and time.

OBSERVATION B.6.17:
A Slot 0 modulemay generate CLK10@ternally or it may derive CLK100 from an external frequency source.

RULE B.6.79:
CLK100duty cycleSHALL be 50% +20% when measured at the 50% transition level.

RULE B.6.80:

IF CLK100is switched between different clock sources,

THEN the minimum clock width, high or lowGHALL NOT be less than 2.5 ns or more than 1.0 ms during
switching. The minimum time between two successive transitions of the same &itbhib. NOT be less
than 9.5 ns.

RULE B.6.81:
CLK100 SHALL be synchronous to CLK10

OBSERVATION B.6.18:
The absolute timing relationship between CLKA®d CLK100is not specified. This relationship may be
produced by deriving CLK10 from CLK2100 or deriving CLK100 from CLK10.
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PIN ROW 06z @ ROW 6 adg ROW 06 b ROW 06 c @ ROW 6d @

NUMBER SIGNAL SIGNAL SIGNAL SIGNAL SIGNAL
MNEMONIC MNEMONIC MNEMONIC MNEMONIC MNEMONIC

1 RsrvBus ECLTRG2 +24V +12V RsrvBus
2 GND GND -24V -12v RsrvBus
3 RsrvBus ECLTRG3 GND RSV4 RsrvBus
4 GND -2V RSV5 +5V RsrvBus
5 RsrvBus ECLTRG4 -5.2v RSV6 RsrvBus
6 GND GND RSV7 GND RsrvBus
7 RsrvBus ECLTRG5 +5V -5.2Vv RsrvBus
8 GND -2V GND GND RsrvBus
9 RsrvBus LBUSA12 +5V LBUSC12 RsrvBus
10 GND LBUSA13 LBUSC15 LBUSC13 RsrvBus
11 RsrvBus LBUSA14 LBUSA15 LBUSC14 RsrvBus
12 GND LBUSA16 GND LBUSC16 RsrvBus
13 RsrvBus LBUSA17 LBUSC19 LBUSC17 RsrvBus
14 GND LBUSA18 LBUSA19 LBUSC18 RsrvBus
15 RsrvBus LBUSA20 +5V LBUSC20 RsrvBus
16 GND LBUSA21 LBUSC23 LBUSC21 RsrvBus
17 RsrvBus LBUSA22 LBUSA23 LBUSC22 RsrvBus
18 GND LBUSA24 -2V LBUSC24 RsrvBus
19 RsrvBus LBUSA25 LBUSC27 LBUSC25 RsrvBus
20 GND LBUSA26 LBUSA27 LBUSC26 RsrvBus
21 RsrvBus LBUSA28 GND LBUSC28 RsrvBus
22 GND LBUSA29 LBUSC31 LBUSC29 RsrvBus
23 RsrvBus LBUSA30 LBUSA31 LBUSC30 RsrvBus
24 GND LBUSA32 +5V LBUSC32 RsrvBus
25 RsrvBus LBUSA33 LBUSC35 LBUSC33 RsrvBus
26 GND LBUSA34 LBUSA35 LBUSC34 RsrvBus
27 RsrvBus GND GND GND RsrvBus
28 GND STARY+ -5.2Vv STARY+ RsrvBus
29 RsrvBus STARY- GND STARY+ RsrvBus
30 GND GND -5.2v -5.2v RsrvBus
31 RsrvBus CLK100+ -2V SYNC100+ RsrvBus
32 GND CLK100- GND SYNC100- RsrvBus

TABLE B.4. P3 Pin Definitions
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PIN ROW 06z @ ROW 6 adg ROW 06bd ROW 06 c @ ROW 6d @
NUMBER SIGNAL SIGNAL SIGNAL SIGNAL SIGNAL

MNEMONIC MNEMONIC MNEMONIC MNEMONIC MNEMONIC
1 RsrvBus ECLTRG2 +24V +12V RsrvBus
2 GND GND -24V -12v RsrvBus
3 RsrvBus ECLTRG3 GND RSV4 RsrvBus
4 GND -2V RSV5 +5V RsrvBus
5 RsrvBus ECLTRG4 -5.2v RSV6 RsrvBus
6 GND GND RSV7 GND RsrvBus
7 RsrvBus ECLTRG5 +5V -5.2v RsrvBus
8 GND -2V GND GND RsrvBus
9 RsrvBus STARX12+ +5V STARXO01+ RsrvBus
10 GND STARX12- STARYO1- STARXO01- RsrvBus
11 RsrvBus STARY12+ STARY12- STARYO1+ RsrvBus
12 GND STARX11+ GND STARX02+ RsrvBus
13 RsrvBus STARX11- STARYO02- STARX02- RsrvBus
14 GND STARY11+ STARY11- STARYO02+ RsrvBus
15 RsrvBus STARX10+ +5V STARX03+ RsrvBus
16 GND STARX10- STARYO03- STARXO03- RsrvBus
17 RsrvBus STARY10+ STARY10- STARYO03+ RsrvBus
18 GND STARXO09+ -2V STARX04+ RsrvBus
19 RsrvBus STARX09- STARY04- STARX04- RsrvBus
20 GND STARY09+ STARYO09- STARYO04+ RsrvBus
21 RsrvBus STARX08+ GND STARXO05+ RsrvBus
22 GND STARXO08- STARYO05- STARXO05- RsrvBus
23 RsrvBus STARYO08+ STARY08- STARYO05+ RsrvBus
24 GND STARXO7+ +5V STARXO06+ RsrvBus
25 RsrvBus STARXO07- STARYO06- STARXO06- RsrvBus
26 GND STARYO7+ STARYO07- STARYO06+ RsrvBus
27 RsrvBus GND GND GND RsrvBus
28 GND STARY+ -5.2Vv STARX+ RsrvBus
29 RsrvBus STARY- GND STARX- RsrvBus
30 GND GND -5.2v -5.2v RsrvBus
31 RsrvBus CLK100+ -2V SYNC100+ RsrvBus
32 GND CLK100- GND SYNC100- RsrvBus
TABLE B.5. P3 Slot 0 Pin Definitions
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RULE B.6.82:
The CLK100and SYNC100 backplane distribution netw@KALL NOT insert more than 2.0 ns timing
skew between CLK100 and SYNC100 at any slot.

OBSERVATION B.6.19:

If a 10H101 distribution buffeis used for CLK10®r SYNC100, the trace lengths should be matched within
1 ns (approximately 15 cm (6 inches)).

RULE B.6.83:

Each slot's CLK10GHALL be differentially driven by a unique backplane bufiatput.

RULE B.6.84:
CLK100 SHALL be differentially driven onto the CLK100+ and CLKX@fns by the module in Slot O.

RULE B.6.85:
The backplane CLK10@istribution traceSHALL be designed for 5%/

RULE B.6.86:
The CLK100backplane distribution eiwork SHALL NOT insert more than 2.0 ns timing skew between
CLK100 signals at any two slots.

RULE B.6.87:
The absolute delay of CLK1G8om Slot 0 to any modul8HALL NOT exceed 8 ns.

RULE B.6.88:

IF a module accesses the CLK1€Ignals

THEN it SHALL provide 50W termination on CLK10® and CLK106, with no more than two equivalent
ECL loads.

B.6.3.2 SYNC100

The synchronization signal SYNC100, is used to synchronize multiple devittesespect to a given rising
edge of CLK100 This provides very tight time coordination between modules. The SYNC100 sgnal
distributed from Slot 0 to slots12, with individual backplane buffers for eaglbt. The SYNC100 signal can
be compared to the GPIB Group Execute Triggemmand in function, but with greatly improved time
coordination. As the Slot 0 modulgives the SYNC100 and CLK100 signdtsmay also be programmed to
drive one or more ECLTR@nes in order to qualify the SYNC100 action. An example of this protocol is the
ESTST protocotlescribed under ECLTRG Trigger Protocols

A Slot 0 moduldmplementing the SYNC100 functionill provide an arbiteto synchronize external everits
CLK100 and meet the guarantesdtupand hold timedor the SYNC100 signal This guarantees that all
affected modules will trigger on the same CLK100 clock edge. SYNC100 is a nominally 10 ns pulse and may
be initiatedby any type of external or internal event: an external BNC trigger, a software register write, the
state of any of the TTLTRG*, ECLTRG&BUS or STAR lines or any other signal synchronized by the Slot 0
arbiter Refer to the timing diagram on Figure B.13.

OBSERVATION B.6.20:
SYNC100 delay matching relative to CLK1@0called out under CLK100 matching rules.

RECOMMENDATION B.6.7:
Slot 0 moduleSHALL provide24.0 ns of setup time from SYNC100ttee rising edge of CLK1Q0

RULE B.6.89:
Slot 0 moduleSHALL provide2 3.5 ns of hold time from rising edge of CLK1@SYNC100.

RECOMMENDATION B.6.8:
Slot 0 modules which provide SYNC100 support should be designed suche@¥NC100 recycle rate is
¢50 ns.
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RULE B.6.90:
Each module slot SYNC108HALL be driven by a unique backplane bufbetput.

RULE B.6.91:
SYNC100SHALL be distributed differentially from Slot O.

RULE B.6.92:
The backplane SYNC100 digtution tracesSHALL be designed for 5.

RULE B.6.93:
The SYNC100 backplane distribution netw@KALL NOT insert more than 2.0 ns timing skew between
SYNC100 signals at any two slots.

RULE B.6.94:

IF a module accesses the SYNC100 signals

THEN it SHALL provide 50W termination on SYNC100+ and SYNCZXQOwith no more than two
equivalent ECL loads.

B.6.3.3 STARXand STARY

STARX and STARY provide intermodule asynchronous communication. Two STAR lines are connected
between each module slot and Slot 0. Slot 0 may provide a cross matrix switch which can programmably route
signals between any two STARX or STARY lines. It may also broadcsiginal received on one STAR line

to a group of STAR lines. The STAR lines are bidirectional, providing additional flexibility.

RULE B.6.95:
The STARXand STARYbackplane distribution networ8HALL NOT insert more than 2.0sntiming skew
between any two STAR signals.

RULE B.6.96:
STARX and STARYSHALL be driven differentially.

RULE B.6.97:
The backplane STAR distribution traceslALL be designed for 50/.

RULE B.6.98:

IF a module accesses tB& AR signals

THEN it SHALL provide 50W termination on STAR+ and STARwith no more than a single equivalent
ECL driver load and a single equivalent ECL receiver load.

RULE B.6.99:

Modules which can both drive and receive STABXSTARY SHALL use bidirectional ECL drivers, e.g.
10H123. When the module is programmed to receive, the STAR+ and-SiFi&Brs SHALL be forced into
the high impedance state (Mb}2.0 V)

RULE B.6.100:
A D-size Slot 0moduleSHALL provide a default differential signal to all STARd STARYlines which
are not being driven by another module.

PERMISSION B.6.4:
If a Slot 0 moduledoes not support STAR bus routing, it may meet the above rule by connecting/a 50
resistor between STAR+ lines and ground.
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RULE B.6.101:
The absolute delay of any STAR line between Slot 0 and any mS8&iA& L NOT exceed 5 ns.

RULE B.6.102:
The backplane&SHALL NOT connect to the STARX STARX-, STARY+ and STARY pins of the Slot O
backplane connector.

PERMISSION B.6.5:
The Slot 0 modul®AY access the STARK STARX-, STARY+ and STARY¥ pins.

OBSERVATION B.6.21:
Allowing all modules, including Slot 0, to access the STAR lines allows construction of modules that may
operate in any slot position, including Slot 0.

B.6.3.4 ECLTRG25

These lines are functionally theame as the ECLTRGD lines on P2 described in Section B.6.2.4,
"ECLTRGO-1" and meet the same rules.

B.6.3.5 LBUS1235

These lines are functionally the same as the LBUEDOnes on P2 described in Section B.6.2.6, "Local Bus"
and meet the same rules.

B.6.3.6 RSV47

These lines are functionally the same as the R®Viles on P2 described in Section B.6.2.7, "R&Vand
meet the same rules.

B.6.4 The VXlbus Subsystem PConnector

The PO onnector used in the VXlbus system conforms to the VME Switched Serial (VXS) standard,
ANSI/VITA 41.6 standard The VXS based standard defines the physical features that enabispbigth
communication in the VXlbus systelny placing a new connector inglposition between the P1 and. Pthis
connector is NOT the same tie VMEG64x PAJO definition since it usesdifferent connect@and includes
keying and alignment pins

Thereis a noticeable difference in the panitand assignmentf the JO and PBonnectors illustrated in Tables
B.5.1 and B.5.2The highspeed connectors used do not have a symmetric footprint on the module and the
backplane. Signal mapping between the PO and JO is relative to the signal names, not the pin numbering.

You will note that Rows F and G of JO, the Backplane connector, combine to complete Row E of the PO

Module Connector. Similarly, Rows B and C of JO combine to complete Row B of PO. This mapping of the
two dissimilar connectors provides for double grounding anéibgijnal integrity.
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Row G Row F Row E Row D Row C Row B Row A
1 PA SCL GND PA TXO0- PA TX0+ GND PA RX0- | PA RX0+
2 GND PA TXI- PA TXIi+ GND PA R¥XI1- | PA RX1+ GND
3| PA SDA GND PA TX2- PA TX2+ GND PA RX2- | PA RX2+
4 GND PA TX3- PA TX3+ GND PA RX3- | PA RX3+ GND
3 RFU GND PA SGTX- [ PA SGTX+ GND PA SGRX- [PA SGRX+
(] GND RFU RFU GND RFU RFU GND
7 RFU GND RFU RFU GND RFU RFU
8 GND RFU RFU GND RFU RFU GND

TABLE B.5.1.Module PO Signal Assignments

Row A Row B Row C Row D Row E Row F RowG | RowH Row I
1 | PA EX0+ | PA RX0- GND GND PA TX0+ | PA TXO0- GND GND PA SCL
2 GND GND PA RX1+| PA_RXI1- GND GIND PA TXI1+|PA TXI1-| GND
3 | PA_RX2+ | PA RX2- GND GND PA TX2+ | PA TX2- GND GND PA SDA
4 GND GND PA RX3+| PA_RX3- GND GINND PA TX3+|PA_TX3-| GND
s o | oo |pASemelpasene oxp | oxp | wev
6 GND GND RFU RFU GND GIND RFU RFU GND
7 RFU RFU GND GND RFU RFU GND GIND RFU
8 GND GND RFU RFU GND GIND RFU RFU GND
9 RFU RFU GND GND RFU RFU GND GND RFU
10 GND GND RFU RFU GND GIND RFU RFU GND

1 [pesemclpesere oxp | oo |pBsemelpsseme| oo | oo | eexe
12 GND GND PB_RX0+| PB_RX0- GND GND PB TX0+|PB_TX0-| GND
13 | PB_RX1+ | PB_RXI- GND GND PB_TX1~+ | PB_TXI- GND GIND PB SCL
14 GND GND PB_RX2+| PB_RX2- GIND GND PB TX2+|PB_TX2-| GND
15| PB_RX3+ | PB_RX3- GND GND PB_TX3+ | PB_TX3- GND GND PB SDA
TABLE B.5.2.Backplane JO Signal Assignments
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B.6.5 Backplane

The backplane is the common signal and power distribugtworkfor all modules. As such, it must be very
well designed so as not to introduce naige the system.

OBSERVATION B.6.22:
Noiseshould be minimized on the ECLTRGnes, Clock lines and SUMBUS lines. It is desirable to maintain
time jitter to¢25 ps. This requires that noise limited to 9 mV, assuming an ECL slew rate of 2.75 V/ns.

RULE B.6.103:
All backplane ECL transmission patBsIALL be degjned for 50Wnominal characteristic impedance.

OBSERVATION B.6.23:

When TTL lines share a layer of the backplane with VBOECL transmission lines, the TTL signal
characteristic impedance may also be neaWs(T his should provide satisfactory operatigee the VME64
specification, Observation 6.13).

SUGGESTION B.6.2:
See the MECL System Design Handbook, Motorola, for more backplane and microstrip design information.

B.65.1 ECL SIGNAL LEVELS

The signal levels present dmetbackplane ECL linemre summarized in Table B.6.

Symbol Parameter Minimum | Typical | Maximum | Units
VOH OQutput 1l ogic -0.980 -0.9 -0.735 Volts
VoL OQut put | ogic -1.950 -1.75 -1.630 Volts
VBB Logic Switching Threshold -1.29 Volts

TABLE B.6. Backplane ECL signal levels
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B.6.6 LVDS Operation

TIA/EIA -644-A Electrical Characteristics of Low Voltage Differential Signaling (LVIXSa low voltage, low
power, differential technology usgdimarily for pointto-point and multidrop cable and backplane driving
applicationsTIA/EIA -644-A specifiesa maximum data rate of 3.1G@Bps with a voltage swing of £350mV.

For a typical LVDS driver and receiver pair in a pdiHpoint topology, contrited impedance of the
interconnect, proper driver load, and interconnect termination are the key points for consideration when
designing fodow-jitter signal transmissionMultipoint topologies have multiple signal drivers and receivers all
sharing a single interconnect. Terminating the signal bus on the far receiver side is advisable only when the signal
driver is on the opposite end of the bus from the terminated receiver. In all other cases, such as the driver

connected to the middle of the bus, the bus needs to be terminated at both ends of the bus.

Differential signaling offers many advantages over simgided technologies. Not only does this result in a
faster, more stablsignal, it also makes migration to lower power supply voltagesh easier.Another
advantage to differential technology is that the baladiféetential lines have tightly coupled equal but polar
opposite signals which reduce EMI. The magnetic fieddBated by each of the conductors are drawn toward
eachother and cared much of the magnetic fields.
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B.7 MECHANICAL SPECIFICATIONS

B.7.1 Introduction

Information is provided in this chapter to ensure that VXlbus modules, backplanes, mainframes and associated
mechanical accessories aimensionally compatible.

The mechanical dimensions given in this chapter are based on ANSI/IEEE 1101 amabliE&tions297-3
and 6032. The electrical characteristics for VXlbus connectors, as specified hensezlgopublication 663
where they differ.

Figure B.14 is a front viewf a typical VXIbus mainframe. In the mainframe shown, modules are inserted into
the mainframe from the front, in a vertical plane, with the component face obthdeyboard on the right.

B.7.2 Module Specifications

B.7.2.1 VXIbus BOARDS and MODULES

RULE B.7.1:
VXlbus modulesSHALL fit into one of four size classifications:

1. Single height moduléypically containing a board withighensions 100 mm (3.937 in) high x 160 mm
(6.299 in) deep will be referred to as a "Size A" module.

2. Double height modulgypically containing a board with dimensions 233.35 mm (9.187 in) high x
160mm (6.299 in) deep will be referred to as a "Sizer®tule.

3. Double height moduléypically containing a board with dimensions 233.35 mm (9.187 in) high x
340mm (13.386 in) deep will be referred to as a "Size C" module.

4. Triple height moduletypically containing a board with dimensions 366.7 mm (14.437 in) high x
340mm (13.386 in) deep will be referred to as a "Size D" module.

RULE B.7.2:
Size A and size B boards and board assemBl#&LL be designed according to the dimensions given in the
VMEG64 syecification.

OBSERVATION B.7.1:
Size A and size B boards and board assemblies are designed for a mainframe with 20.32 mm (0.8 in) spacing
between slots.

RULE B.7.3:
Size C and size D modul&HALL be contained within the envelope specified in Figure3 8118 and B.21.

RULE B.7.4:
Size C and size D modul&&HALL be designed for a mainframe with 30.48 mm (1.2 in) spacing between
slots.

OBSERVATION B.7.2:
Typical size C and size D modules will contain a board as shown in Figures B.15 and B.16.
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RULE B.7.5:
ModulesSHALL provide the board edge feature as specified in Figure B.21 to allow proper insertion into a
mainframe. This featurSHALL be 1.6 + 0.2 mm (0.063 +0.008 in) thick.

RECOMMENDATION B.7.1:
Design C and D modules around a board as spediiidegures B.15 and B.16. This will ensure proper
position of connectors, front panel, board edge, etc.

B.7.2.1.1 Module Connectors

Size A modules have only one connector, called thedphector Size B and C moduldgave either one or
two connectorscalled the P1 and P2 connectors. Size D modules have one, two or three connectors, called the
P1, P2 and P3 connectors. In all modules, the P1 connector is mandatory, P2 and P3 are optional.

Modules supporting VXS utilize the PO connector positioned between P1 and P2. PO can be positioned on Size
B, C, or D modules.

RULE B.7.5.1:
All VXlbus modulesSHALL be equipped with the P1 connector.

PERMISSION B.7.1.1:
Size B and C modulddAY utilize the P2 and PO connector in addition to the P1 connector.

PERMISSION B.7.1.2;
Size D module$AY utilize the P2, P3 and PO connector in addition to the P1 connector.

RULE B.7.6:
P1, P2 and P3 connectd®1ALL meet or exceed the mechanical speatibns for the 16@in connector
defined in IEC 61078 family which is complementary to the IEC 623tyle C connector.

PERMISSION B.7.1.3

Modules providing a connector shield as defined in section B.7.2.3 and FigursiB¥4dise P1, P2 and P3
connectaes that meet or exceed the mechanical specifications for either the DIN Standard 41612 for Class |,
Style C, 3 row, 96pin connectors.

RULE B.7.6.1
IF a module/mainframe adds the optional P0/JO connector
THEN it SHALL be a highspeed connector as defined in ANSI/VITA 42006, Rule 3.4

RULE B.7.6.2
Modules supporting the PO connecBHALL also include the P1 connector as defined in Section B.6.1.

RULE B.7.6.3
Modules that support PBHALL incorporate the A0 alignent pin and KO key as definedVITA 41.6 of this
standard.

OBSERVATION B.7.3:
DIN Standard 41612 Class #nd IEC 61078} Class | familyconnectors have a minimum mechanical
endurance of 400 insertion/extraction cycles

RULE B.7.7:
The mounting location of th€0, P1, P2 and P3 connecto®HALL be consistent with the hole patterns
specified in Figures B.15 and B.16.
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RULE B.7.8:
TheP0,P1, P2 and P3 connecto&#1ALL be positioned as shown in Figures B.19 arkDB

B.7.2.1.2 Board Assemblies

The board assembltypically consists of a PC boarand connectors, as defined above and electronic
components.

RULE B.7.9:

Solder fillets, traces, shielding and components on VXIbus bdartlsLL NOT be closer than 2.5 mm
(0.098inches) from the top and bottom edges of the board to guarantee clearance between them and the board
guides. Figures B.15 and B.16 show these dimensions for size C and D modules.

RULE B.7.10:
IF a module contains componestnsitive to orientation (e.g. mercury switches),
THEN that module's specifications and lab8ISALL clearly state its limitations.

RECOMMENDATION B.7.2:
An orientation sensitive module should be designed to be installed vertically with its componedatthige
right or horizontally with its component side up.

B.7.2.1.3 Module Width

PERMISSION B.7.1:
Size C or D modules which require more than the standard spdéigoe designed to occupy more than one
slot, adding an integer multiple of 30.48 mm (ih)2to the module width

OBSERVATION B.7.4:
Component height, lead lengthieldpositions, etc. of the typical module are shown in Figure B.18.

PERMISSION B.7.2:
Module shields as shown Figure B.17 and Figure B.18AY be omitted or their positions changed, but must
remain within the defined envelope.

RECOMMENDATION B.7.3:
Include module shields to improve electromagnetic compatilfiikfC), ease of handlingetc.

B.7.2.1.4 Board Warpage, Lead LengthShield Height and Component Height

RULE B.7.11:
All A and B-size board assembli&HALL meet the requirements of Section 7.2.6 of the VMEG64 specification

RULE B.7.12:

For shielded C and -Bize modules, the outer surface of the sekide shield including warpageSHALL be

greater than or equal to 1.57 mm (0.062 inch) from the intermodule separation plane when installed. The outer
surface of the componenide shield including warpageSHALL be greater than or equal to Orbn
(0.006inch) from the intemodule separation plane when installed. Refer to Figure B.18.

RECOMMENDATION B.7.4:

To account for warpage, the nominal soldiele shieldshould be greater than 2.6¥m (0.082 inch) from the
intermodule separation plane. The nominal congmtside shield should be greater than 0.65mm (0.026 inch)
from the intermodule separation plane. Refer to Figure B.18.

RULE B.7.13:

For unshielded C and -Bize modules, leads and soldgéle components, including warpad®ALL be
greater than or equao 3.96mm (0.156 inch) from the intermodule separation plane when installed.
Components, including warpag&HALL be greater than or equal to 2.54 mm (0.100 inch) from the
intermodule separation plane when installed. Refer to Figure B.18.
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B.7.2.2 FRONT PANEL

This section provides the mechanical specifications for the double and triple height module fronaménels
associated hardware. Figure B.22 shows a double height, single wisitte{Gront pael. Figure B.23 shows
a triple height, single width (Bize) front panel.

RULE B.7.14:
All modulesSHALL include a front panel.

RULE B.7.15:
Each module, regardless of si8HALL have a front panel conforming to the size of the mainframe it is used
in.

PERMISSION B.7.3:
Additional hardwareMAY be utilized to fill a front panel gap when inserting a small module into a larger
mainframe.

RULE B.7.16:
Front panel screwSHALL be provided to secure the top and bottom of the panel to the mainframe and thei
screw threadSHALL be M2.5 x 0.45 pitch. See Figure B.22.

RULE B.7.17:
Front panelSHALL make contact with chassis grouindthe area surrounding the retention screws as shown
in Figure B.22 and Figure B.23. This surf&4ALL be conductive, smooth and free of all protrusions.

B.7.2.2.1 Front Panel Mounting

RULE B.7.18:
All modulesSHALL comply with the test dimension shown in Figure B.26 and Figure B.27. This dimension
is from the rear face of the front panel to the rear face of the backplane connector.

B.7.2.2.2 Front Panel Dimensions

RULE B.7.19
Sinde width G and Dsize front panelSHALL be designed to the dimensions shown in Figure B.22 and
Figure B.23 respectively.

RULE B.7.20:

IF a G or D-size module occupies more than one slot

THEN the width of the front paneBHALL be 3018 mm (1.188 inch) plus an integral multiple (N) of
30.48mm (1.200 inch), where N is the number of slots that the module occupies minus one.

RULE B.7.21:
IF local buslockout keysare required on a modulle
THEN the front paneSHALL be notched as shown in Figure B.22 and Figure B.23.

SUGGESTION B.7.1:
Include the lockout key notch on all front panelBhis will simplify removal of a module when the adjacent
module is keyed.

B.7.2.23 Filler Panels

RULE B.7.22:
Filler panelsSHALL be used in any empty slots.
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OBSERVATION B.7.5:
Filler panelsare often required by safety regulations and may be necessary for cooling armeEM®@ance.

RULE B.7.23:
C- and Dsize filler panelsSHALL conform to dimensions given in Figure B.24 and Figure B.25 respectively.

RULE B.7.24:
A- and Bsize filler panelSHALL conform to Section 7.3.4 of the VME64 Specification.

B.7.2.2.4 Module hjectors/Ejectors

Insertion and extraction forces of the module relative to the mainframe may be very high. These forces are
greatest for Bsize modules that use all three backplane connectors

RECOMMENDATION B.7.5:
Modules using two or more of thdEC 61076-4 family 160 pin plug connectors should provide an
injector/ejector system.

OBSERVATION B.7.6:
The insertion force for three 96C 610/6-4 family 160 pin plugconnectoraill exceed270 N (60.69bf).

PERMISSION B.7.4:
An injector and /or ejector systeMhAY be provided on any module size.

RULE B.7.25:
Modules equipped with ejectors or inject@dALL NOT interfere with mainframes designed to the VXIbus
or VME®64 specification. See Figure B.37.

OBSERVATION B.7.7:
Referto Section B.7.3.3, "Injection/Ejection”, for more information

B.7.2.2.5 Front Panel Interface

RULE B.7.26:
External wiringto a module, if anySHALL exit the module only through the front panedar

OBSERVATION B.7.8:
External wiringis defined as any connectors, cables, etc. that carry signals or interfaces out of the mainframe
in which the module is installed. The above rule does not excludelertoemodule wiring.

RULE B.7.27:
Connector and front panel interfacesIALL NOT leave significant gaps in the front panel or disrupt proper
airflow within the system.

OBSERVATION B.7.9:
Although the terms "significant gaps" and "proper air flow" candbiger broadly interpreted, it is intended that
a manufacturer be very cautious about the front panel components chosen.

B.7.2.2.6 Front Panel Handles

RULE B.7.28:
HandlesSHALL NOT interfere with the local bulsckout keysof adjacent modules.

SUGGESTION B.7.2:
Handle width and position should comply with the dimensions shown in Figure B.22 and Figure B.23. This
will avoid interferencewith local budockout keys

OBSERVATION B.7.10:
Injection and ejection constraints may require the use of a handle with dimensions different than those in
Figure B.22 and Figure B.23.
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B.7.2.3 MODULE SHIELDING

Shields are often included in modules to improve E&formance, ease of handlingtc. Refer to
FigureB.17 and Figure B.18.

PERMISSION B.7.5:
Module shieldMAY be tied to chassis groumd circuit ground.

RULE B.7.29:
C-size and DBsize modulesSHALL provide room for the optional mainframe chassis shaddshown in
FigureB.17 and Figure B.18.

OBSERVATION B.7.11:
The envelope as defined in FigurdlB ensures that module shields do not contact adjacent modules.

OBSERVATION B.7.12:

Connector shieldontacts may or may not be removable. However, removable contacts may be advisable for
some modules. The module manufacturer should ateline applicability of removable contacts for each
module.

PERMISSION B.7.7:
A module MAY make electrical contact with a compatible adjacent module at any point in the area near the
front panel as specified in Figure B.17. This contact may be implethbgtmeans of gasketing, clips, etc.

RULE B.7.30:

IF gasketing is installed for contact with a compatible adjacent module,

THEN it SHALL be installed on the solder side (as defined in Figure B.17) only asHALL be
compressible to fit within theatermodule separation plane.

RECOMMENDATION B.7.6:
Gasketing installed for contact with a compatible adjacent module should be removable. This will allow
installation adjacent to unshielded or otherwise incompatible modules.

RECOMMENDATION B.7.7:
Theareas specified in Figure B.17 for contact with adjacent modules should be chassisagtboodductive.

B.7.2.4 MODULE COOLING

Test seup and procedures for establishing module cootieguirements are detailed in \A8| Rev 2.0,
"Cooling Characterization Methodology Specificatiéh" Module cooling requirement specifications include
an operating point. The operating point includes three pieces of information:
The maximum recomnmeled temperature rise of cooling a# it flows through the module (typically
10°C).
The airflow required to maintain the recommended temperature rise (in liters/second).
The pressure drop that is created across the module by theecegjflow (in mm HO).
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RULE B.7.31:
Cooling airSHALL flow as shown in Figure B.29, FigureB.30 and Figure B.38. Airflow direction is from P3
to P1

RULE B.7.32:
Cooling requirementSHALL be established for all modules and included in pebdpecifications.

RULE B.7.33:

Module cooling requirement specificatior®8HALL be in compliance with Specification VX8. The
specifications SHALL include the maximum ambient operating temperature and the operating point.
(Example: 55°C ambient maximu operating temperature. For 10°C internal rise, 0.5 nmy® K
1.5liters/second)

B.7.2.5 MODULE POWER

RECOMMENDATION B.7.8:
Attach an abbreviated version of the power supplfage and current requirements to the module. This will
facilitate system integration.

B.7.2.6 MODULE KEYING

Module keying for the optional PO connector is illustrated in Figure B.15., but details of the alignment and
keying poperties are discussed in Section B.13.

Lockout keys are provided to serve as an impediment to locahbarspatibilities

RULE B.7.34:

IF modules access a local bus

THEN lockout keysSHALL be provided, consistent with the particular bus accessed. The lockout keys
SHALL conform to the specifications in Figure B.28.

RULE B.7.35:
IF lockout keys are required on a module,
THEN theySHALL be installed by the manufacturer, sigtent with the definition of the product.

OBSERVATION B.7.13:
Lockout keys are not intended to provide failsafe protection. Accidental damage may still occur if
incompatible modules are forced next to each other on the local bus

B.7.2.7 MODULE ENVIRONMENTAL

RECOMMENDATION B.7.9:
Test modules for temperature, humiditybration, shock, etc., according to the procedures described in IEC
Publication 68. Include the resuitsproduct specifications, along with module mass.

OBSERVATION B.7.14:
It is a system integrator's responsibility to select modules and mainframes appropriate for the application's
environmental requirements.
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B.7.3 Mainframe Specifications

RULE B.7.36:
VXlbus mainframes$SHALL fit into one of four size classifications:

1. A mainframe that provides the J1 backplane and allows the insertion o5& Wodule, only,
will be referred to as an “&ize" mainframe and conform to the VME64 specifications for
subracks.

2. A mainframe that allows the insertion of as&e module, maximum, will be referred to as a
"B-size" mainframe and conform the VMEG64 specifications for subracks. The J1 backplane is
mandatory, J2 is optional.

3. A mainframe that allows the insertion of asZze module, maximum, will be referred to as a
"C-size" mainframe. The J1 backplane is mandatory, JRtisnal.

4. A mainframe that allows the insertion of asize module, maximum, will be referred to as a
"D-size" mainframe. The J1 backplane is mandatory, J2 and J3 are optional.

RECOMMENDATION B.7.10:
Allowances should be mador the insertion of Aize modules into Bize mainframes, the insertion of &nd
B-size modules into Size mainframes and the insertion of B- and Gsize modules into 3ize mainframes.

OBSERVATION B.7.15:
Additional hardware and removable modglédes may be required to allow the insertion of smaller modules
into a larger mainframe.

RULE B.7.37

IF the insertion of smaller modules is allowed into a larger mainframe,

THEN the mainframe manufactur8HALL specify a procedure and/or means for the insertion of the smaller
modules.

PERMISSION B.7.8:
Mechanical and/or electrical means may be used for the adaptation of a smaller module to a larger mainframe.

RULE B.7.38:
C- and Dsize mainframeSHALL be degjned for 30.48 mm (1.2 in) slot spacing, as shown in Figure B.30.

RULE B.7.39:
A and B-size mainframeSHALL be designed to 20.32 mm (0.8 inch) spacing.

RULE B.7.40:

C- and Dsize mainframeSHALL conform to the dimensions and tolerances shown in Figure B.29 and Figure
B.30. This ensures that connectors mate properly and that modules will fit in the mainframe without
interference

RULE B.7.41.:
With the mainframe oriented witthe modules vertical, Pdt the top, component side of module boards to the
right; Slot OSHALL be the left most slot of any VXIbus subsystem.

OBSERVATION B.7.16:
This rule does not mandate mainframe orientation; it only establishes theorpaxitiSlot O relative to
mainframe orientation.
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SUGGESTION B.7.3:

IF vertical orientation of the modules is desired,
THEN Slot 0 should be at the left.

IF horizontal orientation of the modules is desired,
THEN Slot 0 should be at the bottom.

RULE B.7.42:
Module guidesSHALL be made of nowonductive material or be isolated from chassis ground

B.7.3.1 BACKPLANES

RULE B.7.43:
Each backplan8HALL be a single monolithic board, within any slot position.

RULE B.7.44:
Backplane connectors for C andsize mainframeSHALL be positioned as shown in Figures B.31 and B.32.

PERMISSION B.7.9:
BackplanedvAY deviate from Figure B.31 and Figure B.32 in structure and mounting methods.

OBSERVATION B.7.17:
Typical C and Bsizebackplanes are shown in Figure B.31 and Figure B.32 for reference. Adherence to these
drawings will ease the task of mounting and aligning the backplane within the mainframe.

RULE B.7.45:

IF components other than connectors are placed on the compateeof sisize C or D backplane,
THEN they SHALL be placed outside the shaded areas specified in Figure B.33.-coNductive
componentsSHALL be less than 12.2 mm (0.480 inch) in height. Conductive compo8eit&L be less
than 10.0 mm (0.394 inch) in héig

RULE B.7.46:

Connector shieldSHALL comply with Figure B.34.

RULE B.7.47:

IF conductive backplane traces are exposed within the ground ring area defined by Figure B.33,
THEN the potential of those trac&HALL be circuit ground.

RULE B.7.48:

CompaentsSHALL NOT be located near backplane connecamspecified in Figure B.33.

RULE B.7.49:

DIN Standard 41612 Class Il, Style C, 3 row-86 socket type connectoSHALL be used onthe J3
position.IEC 610764 16CGpin connectorSHALL be used on J1 and J2 positions.

RULE B.7.50:
The VXlbus J1 busSHALL have some provision fomanual or automatigumpering the interrupt
acknowledge and bus grant daidyains when boards are not plugged into a slot.
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B.7.3.2 GROUNDING

OBSERVATION B.7.18:
Mainframes may connect circuit ground to chassis ground

RULE B.7.51:

All mainframesSHALL provide chassis grountb the module front panels the area of the front panel
mounting screws. The chassis ground contact area is shown in Figure B.28iZerm@odules and in Figure
B.23 for D-size modules.

B.7.3.3 INJECTION, EJECTION and DETECTIO N

RULE B.7.52:
MainframesSHALL provide a surface for module extract@as shown in Figure B.37.

RECOMMENDATION B.7.12:
Mainframes should provide a surface for module injection, as shown in Figure B.37.

RULE B.7.53:
MainframesSHALL NOT interfere with injector/ejector systems conforming to Figure B.37.

RECOMMENDATION B.7.13:
If module detection mechanisms are included in a mainframe, their actuators should be positioned to contact
the module front panetsn the surface defined in Figure B.22 and B.23.

OBSERVATION B.7.19:
Module detection mechanisms can be used to actuate airflow control shutters.

SUGGESTION B.7.4:
Make module detection mechanisms removable, in order to allegration of modules that are incompatible
with the detection mechanisms.

B.7.3.4 MAINFRAME SHIELDING

PERMISSION B.7.10:
MainframesMAY allow the installation of a chassis potential shasdshown in Figure B.17 and Figure B.18.

RULE B.7.54:
IF mainframe chassis shields are provided,
THEN theySHALL be removable.

RULE B.7.55:
IF the shieldootential of a module is not chassis groandhe module isinshielded,
THEN any adjacent chassis shi@tHALL be insulated.

PERMISSION B.7.11:
IF the shieldootential of a module is defined as chassis ground
THEN electrical contact between the module and adjacent chassis sh#e¥tlbe allowed.

RECOMMENDATION B.7.14:
IF a mainframe has provision for chassis shields,
THEN both insulated and neinsulated shields should be available.
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B.7.3.5 MAINFRAME COOLING

Test setup and procedures for establishing mainframe cooling requirements are detailed-8n Ry 2.0,
"Cooling Characterization Methodology Specificatioff?.

RULE B.7.56:
IF a mainframe provides cooling air
THEN it SHALL supply the air to each slot in the minimum area specified in Figure B.38.

RULE B.7.57:

IF a mainframe provides cooling air

THEN that mainframeSHALL provide room for the exhausted cooling tmirexit each slot in the minimum
area specified in Figure B.38.

PERMISSION B.7.12:
A mainframeMAY provide for additional cooling aientry and exhaust in areas outside those specified in
Figure B.38.

RULE B.7.58:
Cooling specificatinsSHALL be established for all mainframes and included in the product specifications.

RULE B.7.59:

Mainframe cooling specificationSHALL be in compliance with Specification V>8. These specifications
SHALL include a minimum performance curdgp (in mm HO) vs. airflow (in liters/second), a figure of
merit for the airflow variation (in %) within a single slot and the conditions under which the measurements
were made. See Figure B.39.

PERMISSION B.7.13:
Mainframe cooling specification8IAY include apower dissipation specification (in Watts/slot), derived in
accordance with VXB.

B.7.3.6 MAINFRAME POWER

RECOMMENDATION B.7.15:

Label the mainframe with an abbreviated version of the power sappgifications. This label shauspecify
available current of the supply voltages and state whether circuit ground is connected to chassisTdrisund
will facilitate system integration.

B.7.3.7 KEYING

RULE B.7.60:
Mainframes SHALL provide local buslockout keysfor Slot 0. These keySHALL allow only TTL
compatible modules on P2 and only ECL compatible modules on P3. See Figure B.28.

OBSERVATION B.7.20:
Mainframe lockout keys typically consist of a takrecess to the left of Slot 0. See Figure B.14.
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B.7.3.8 MAINFRAME ENVIRONMENTAL

RECOMMENDATION B.7.16:
Test mainframes for temperature, humidigjbration, shock, etc., according to the procedures described in
IEC Publicatbn 68. Include the results in product specifications.

SUGGESTION B.7.5:

Include specifications for the vibration and shock environment experienced by modules installed in a
mainframe during testing of the mainframe. This should include a variety oflenedrights and slot
positions.

OBSERVATION B.7.21:
It is a system integrator's responsibility to select modules and mainframes appropriate for the application's
environmental requirements.
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Figure B.14. Typical D-sizemainframe
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Figure B.16. Size D boaravith P1, P2, and P3
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Figure B.17. Module envelope, top view
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2. Refer fo Ihe section, "Component Height, Lead Length, Shield Heighl and Warpage”.
3. Minimum shield clearance refers to module when installed and includes the effecls of

4. No restrictions are placed on components inside a shielded module.

RECOMMENDATION. Nominal clearance should be at least 0.5 (0.020) greater.

6. OBSERVATION: Extreme care must be taken with unshielded modules Safety. handling,
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Figure B.18. Module envelope, front view
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Figure B.19. C-sizeboard assemblgonnector positions
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Figure B.20. D-sizeboard assemblgonnector positionfDEPRECATED)
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