Rear Transition
Interface Design
Specifications

Version 1.3

1]

NI Confidential

This SLSC MDK is subject to the terms and conditions as described in the NI Switch, Load, and
Signal Conditioning Module Development Kit User Agreement, executed by the relevant parties.

For all support questions, contact NI at slscmdksupport@ni.com.

© 2016-2020 National Instruments Corporation. All rights reserved. Part number 376860D-01



mailto:slscmdksupport@ni.com

Worldwide Technical Support and Product Information

ni.com

Worldwide Offices

Visit ni.com/niglobal to access the branch office websites, which provide up-to-date contact information, support phone
numbers, email addresses, and current events.

NI Corporate Headquarters
11500 North Mopac Expressway Austin, Texas 78759-3504 USA Tel: 512 683 0100

For all support questions, contact NI at slscmdksupport@ni.com.To comment on NI documentation, refer to the NI website at
ni.com/info and enter the Info Code feedback.

© 2016-2020 National Instruments Corporation. All rights reserved.


http://ni.com
http://ni.com/niglobal
http://ni.com/info

Legal Information

Limited Warranty

This document is provided ‘as is’ and is subject to being changed, without notice, in future editions. For the latest version,
refer to ni . com/manuals. NI reviews this document carefully for technical accuracy; however, NI MAKES NO EXPRESS
OR IMPLIED WARRANTIES AS TO THE ACCURACY OF THE INFORMATION CONTAINED HEREIN AND
SHALL NOT BE LIABLE FOR ANY ERRORS.

NI warrants that its hardware products will be free of defects in materials and workmanship that cause the product to fail to
substantially conform to the applicable NI published specifications for one (1) year from the date of invoice.

For a period of ninety (90) days from the date of invoice, NI warrants that (i) its software products will perform substantially
in accordance with the applicable documentation provided with the software and (ii) the software media will be free from
defects in materials and workmanship.

If NI receives notice of a defect or non-conformance during the applicable warranty period, NI will, in its discretion: (i) repair
or replace the affected product, or (ii) refund the fees paid for the affected product. Repaired or replaced Hardware will be
warranted for the remainder of the original warranty period or ninety (90) days, whichever is longer. If NI elects to repair or
replace the product, NI may use new or refurbished parts or products that are equivalent to new in performance and reliability
and are at least functionally equivalent to the original part or product.

You must obtain an RMA number from NI before returning any product to NI. NI reserves the right to charge a fee for
examining and testing Hardware not covered by the Limited Warranty.

This Limited Warranty does not apply if the defect of the product resulted from improper or inadequate maintenance,
installation, repair, or calibration (performed by a party other than NI); unauthorized modification; improper environment;
use of an improper hardware or software key; improper use or operation outside of the specification for the product; improper
voltages; accident, abuse, or neglect; or a hazard such as lightning, flood, or other act of nature.

THE REMEDIES SET FORTH ABOVE ARE EXCLUSIVE AND THE CUSTOMER’S SOLE REMEDIES, AND SHALL
APPLY EVEN IF SUCH REMEDIES FAIL OF THEIR ESSENTIAL PURPOSE.

EXCEPT AS EXPRESSLY SET FORTH HEREIN, PRODUCTS ARE PROVIDED "AS IS" WITHOUT WARRANTY OF
ANY KIND AND NI DISCLAIMS ALL WARRANTIES, EXPRESSED OR IMPLIED, WITH RESPECT TO THE
PRODUCTS, INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, TITLE OR NON-INFRINGEMENT, AND ANY WARRANTIES THAT MAY ARISE FROM
USAGE OF TRADE OR COURSE OF DEALING. NI DOES NOT WARRANT, GUARANTEE, OR MAKE ANY
REPRESENTATIONS REGARDING THE USE OF OR THE RESULTS OF THE USE OF THE PRODUCTS IN TERMS
OF CORRECTNESS, ACCURACY, RELIABILITY, OR OTHERWISE. NI DOES NOT WARRANT THAT THE
OPERATION OF THE PRODUCTS WILL BE UNINTERRUPTED OR ERROR FREE.

In the event that you and NI have a separate signed written agreement with warranty terms covering the products, then the
warranty terms in the separate agreement shall control.

Copyright
Under the copyright laws, this publication may not be reproduced or transmitted in any form, electronic or mechanical,

including photocopying, recording, storing in an information retrieval system, or translating, in whole or in part, without the
prior written consent of National Instruments Corporation.

National Instruments respects the intellectual property of others, and we ask our users to do the same. NI software is protected
by copyright and other intellectual property laws. Where NI software may be used to reproduce software or other materials
belonging to others, you may use NI software only to reproduce materials that you may reproduce in accordance with the
terms of any applicable license or other legal restriction.

End-User License Agreements and Third-Party Legal Notices
You can find end-user license agreements (EULAs) and third-party legal notices in the following locations:

* Notices are located in the <National Instruments>\ Legal Informationand<National Instruments>
directories.

¢ EULAs are located in the <National Instruments>\Shared\MDF\Legal\license directory.

* Review <National Instruments>\ Legal Information.txt for information on including legal information in
installers built with NI products.

U.S. Government Restricted Rights

If you are an agency, department, or other entity of the United States Government (“Government”), the use, duplication,
reproduction, release, modification, disclosure or transfer of the technical data included in this manual is governed by the
Restricted Rights provisions under Federal Acquisition Regulation 52.227-14 for civilian agencies and Defense Federal
Acquisition Regulation Supplement Section 252.227-7014 and 252.227-7015 for military agencies.

Trademarks
Refer to the NI Trademarks and Logo Guidelines at ni.com/trademarks for more information on NI trademarks.

ARM, Keil, and pVision are trademarks or registered of ARM Ltd or its subsidiaries.

LEGO, the LEGO logo, WEDO, and MINDSTORMS are trademarks of the LEGO Group.
TETRIX by Pitsco is a trademark of Pitsco, Inc.

FIELDBUS FOUNDATION™ and FOUNDATION™ are trademarks of the Fieldbus Foundation.
EtherCAT® is a registered trademark of and licensed by Beckhoff Automation GmbH.



CANopen® is a registered Community Trademark of CAN in Automation e.V.
DeviceNet™ and EtherNet/IP™ are trademarks of ODVA.

Go!, SensorDAQ, and Vernier are registered trademarks of Vernier Software & Technology. Vernier Software & Technology
and vernier. com are trademarks or trade dress.

Xilinx is the registered trademark of Xilinx, Inc.

Taptite and Trilobular are registered trademarks of Research Engineering & Manufacturing Inc.
FireWire® is the registered trademark of Apple Inc.

Linux® is the registered trademark of Linus Torvalds in the U.S. and other countries.

Handle Graphics®, MATLAB®, Simulink®, Stateflow®, and xPC TargetBox® are registered trademarks, and
Simulink Coder™, TargetBox ™, and Target Language Compiler™ are trademarks of The MathWorks, Inc.

Tektronix®, Tek, and Tektronix, Enabling Technology are registered trademarks of Tektronix, Inc.
The Bluetooth® word mark is a registered trademark owned by the Bluetooth SIG, Inc.

The ExpressCard™ word mark and logos are owned by PCMCIA and any use of such marks by National Instruments is under
license.

The mark LabWindows is used under a license from Microsoft Corporation. Windows is a registered trademark of Microsoft
Corporation in the United States and other countries.

Other product and company names mentioned herein are trademarks or trade names of their respective companies.

Members of the National Instruments Alliance Partner Program are business entities independent from NI and have no
agency, partnership, or joint-venture relationship with NI.

Patents
For patents covering NI products/technology, refer to the appropriate location: Help»Patents in your software,
the patents.txt file on your media, or the National Instruments Patent Notice at ni .com/patents.

Export Compliance Information

Refer to the Export Compliance Information at ni.com/legal/export-compliance for the NI global trade compliance
policy and how to obtain relevant HTS codes, ECCNs, and other import/export data.

WARNING REGARDING USE OF NATIONAL INSTRUMENTS PRODUCTS

YOU ARE ULTIMATELY RESPONSIBLE FOR VERIFYING AND VALIDATING THE SUITABILITY AND
RELIABILITY OF THE PRODUCTS WHENEVER THE PRODUCTS ARE INCORPORATED IN YOUR SYSTEM OR
APPLICATION, INCLUDING THE APPROPRIATE DESIGN, PROCESS, AND SAFETY LEVEL OF SUCH SYSTEM
OR APPLICATION.

PRODUCTS ARE NOT DESIGNED, MANUFACTURED, OR TESTED FOR USE IN LIFE OR SAFETY CRITICAL
SYSTEMS, HAZARDOUS ENVIRONMENTS OR ANY OTHER ENVIRONMENTS REQUIRING FAIL-SAFE
PERFORMANCE, INCLUDING IN THE OPERATION OF NUCLEAR FACILITIES; AIRCRAFT NAVIGATION; AIR
TRAFFIC CONTROL SYSTEMS; LIFE SAVING OR LIFE SUSTAINING SYSTEMS OR SUCH OTHER MEDICAL
DEVICES; OR ANY OTHER APPLICATION IN WHICH THE FAILURE OF THE PRODUCT OR SERVICE COULD
LEAD TO DEATH, PERSONAL INJURY, SEVERE PROPERTY DAMAGE OR ENVIRONMENTAL HARM
(COLLECTIVELY, “HIGH-RISK USES”). FURTHER, PRUDENT STEPS MUST BE TAKEN TO PROTECT AGAINST
FAILURES, INCLUDING PROVIDING BACK-UP AND SHUT-DOWN MECHANISMS. NI EXPRESSLY DISCLAIMS
ANY EXPRESS OR IMPLIED WARRANTY OF FITNESS OF THE PRODUCTS OR SERVICES FOR HIGH-RISK
USES.



Contents

Chapter 1
About This Document

Conventions and DefiNItionS ............cceeviiiiiriieiiicii ettt e sreeeaeea 1-1
Related Documentation
RTI Design COMPONENLS ......cc.evueeuiruieuieienienteniesteeteeieetteetetesteseseesiesiesiesseeseeseeneeneens 1-2
SLSC MDK COMPONENLS «..c.euveeiiienieiienienientenientenieetteteseestesteseeneessessesseebeeseeseensennes 1-2

Chapter 2
RTI Overview

Chapter 3
Mechanical

Mechanical TerminOlOZY .........ccuerierieriireriieieiieieeteietet ettt besaenes 3-1
Environmental .....................
Shock and Vibration

Mounting REQUITEIMENLS ........ccverveririiriieieeieeieieeeeeesetestestestessessessessessseseeseessensensensensenss
Mounting Hole Placement............
Mounting Screw Requirements ...

Placement Restrictions .........c.ccccceeeunee
General Placement REStIICtIONS ........couevereriririiieieieeiestcee e
Secondary Side ReStriCtIONS .....c.e.eruiiriinieirieceieetceee e
Primary Side Restrictions.......
Cable Overhang...................
I/O Connector Restrictions

Fully Compatible I/0O Mating Connector Placement

Chapter 4

Connector Routing

JRT 10 XP3 ROULINZ ..ottt ettt ettt et sttt sttt eae st et ente e s esenaes 4-2
JHT t0 XP4 ROULINE. ...ccuventintiiietieiieiteiiete ettt sttt ettt et et st se e bbbttt se et entenees 4-4
XP2 Ground CONNECLIONS ......c.erueuieieeeiirieiieieieiiteiester ettt sttt tese e e bt eae e s naeae 4-6
Recommended Generic Fully Compatible Rear I/O Implementations............c.ccoeceruenee. 4-7
Chapter 5

Cosmetic Appearance

Chapter 6
Additional Documentation Requirements

© National Instruments Corporation

\






About This Document

This document is intended for use with other documents within the SLSC
MDK and is not a standalone document. It includes references to module
components defined within the SLSC Module Design Specifications without
fully re-defining these components.

Conventions and Definitions

In addition to providing descriptions, examples, and rationale for Rear
Transition Interface (RTI) requirements, this specification includes formal
rules, recommendations, permissions, and observations. The definition for
each of these items is as follows:

RULE—Rules SHALL be followed to ensure compatibility. A rule is
characterized by the use of the words SHALL and SHALL NOT.

RECOMMENDATION—Recommendations consist of advice to
implementers that will affect the usability of the final product. A
recommendation is characterized by the use of the words SHOULD and
SHOULD NOT.

PERMISSION—Permissions clarify the areas of the specification that are
not specifically prohibited. Permissions reassure you that a certain approach
is acceptable and will cause no problems. A permission is characterized by
the use of the word MAY.

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 the reader understands why the rule must be
followed.

MODULE DEVELOPER—Someone designing modules (hardware and
software) responsible for meeting requirements as stated in this specification
as well as meeting Safety, EMC, and Legal requirements pertinent to the
module.

RTI DEVELOPER—Someone designing RTIs who is responsible for
meeting requirements as stated in this specification as well as meeting Safety,
EMC, and Legal requirements pertinent to the module.

SYSTEM INTEGRATOR—Someone designing a system using SLSC
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Chapter 1

About This Document

chassis and SLSC modules responsible for ensuring the system as a whole
meets required functionality, Safety, EMC, and Legal requirements pertinent
to the system following the specifications published by the product
manufacturers.

USER—End user of a system that contains an SLSC chassis and SLSC

modules that is responsible for following the product specifications published
by the product manufacturers and System Integrator.

FULLY COMPATIBLE REAR I/O—The standard rear I/O configuration
that allows cross-compatibility among SLSC modules and RTIs, defined in
SLSC Module Design Specifications.

Related Documentation

This document is a component of the SLSC RTI Design, which is part of the
complete SLSC MDK.

RTI Design Components

Rear Transition Interface Design Specifications—This document. The
rules and requirements for designing an RTI compliant to the SLSC
architecture.

RTI Drawings—Mechanical drawings giving details of mechanical
requirements including tolerances are referenced in Mechanical,
Chapter 3.

RTI Artwork—Artwork file defining glyph design and placement as
well as required and recommended module text size, font, and
placement referenced in Cosmetic Appearance, Chapter 5.

SLSC MDK Components

SLSC Module Design Specifications—The rules and requirements for
designing a module compliant to the SLSC architecture.

SLSC Module Drawings—Mechanical drawings giving details of
mechanical requirements including tolerances for an SLSC module.
SLSC Module Artwork—Artwork file defining module front panel
glyph design and placement as well as required and recommended
module text size, font, and placement for an SLSC module.

SLSC Design Guidelines—A set of recommendations for module and
RTI design including parts NI or partners have experience using with
the SLSC architecture.

SLSC Example Module Files—Example PCB design files for an SLSC
module.
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Rear Transition Interface Design Specifications

SLSC Prototyping Module—This module contains the circuitry and
programming required for SLSC communication with a lattice available
for Module Developers to implement their circuitry.

SLSC Example Error Detection Block (HDL)— This is code that
provides the minimum required logic to complete the SLSC
communication.

SLSC Module Capabilities—JSON files for different module capability
examples as well as a tool to validate your JSON format and a Python
script to create a binary file from the JSON file.

SLSC RTI Design—A set of documents defining rules and
recommendations for RTI module design.
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RTI Overview

RTIs interface with the board-to-board rear I/O connectors of the modules
and route those signals to cable connectors and/or to other modules. They
may consist of a single large backplane spanning all slots or a combination of
smaller segments.

RTIs allow the use of a variety of standard cables to route signals from
modules to an NI Measurement System without requiring modules to be
designed for specific cable types.
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Mechanical

Mechanical Terminology

Primary Side—The side that is visible from outside the SLSC chassis,
which contains the connectors for cables to the measurement system.
Secondary Side—The side of the PCB facing the interior of the SLSC
chassis, which contains the connectors that mate with the SLSC
module.

XJ2—The 110-pin Hard Metric type A connector used on SLSC
modules, designed to mate with XP2 on the RTI. Connector type and
standard position are defined in SLSC Module Design Specifications.
XJ3—The 8-blade right-angle Universal Power Module (UPM)
connector used on SLSC modules, designed to mate with XP3 on the
RTI. Connector type and standard position are defined in SLSC
Module Design Specifications.

XJ4—The 6-blade right-angle Universal Power Module (UPM)
connector used on high-voltage SLSC modules, designed to mate with
XP4 on the RTI. Connector type and standard position are defined in
SLSC Module Design Specifications.

XP#—A board-to-board connector placed on the secondary side of the
RTI.

XP2—A pressfit, hard metric Type A, 110-pin, (plus 44 shield pins),
vertical, male connector as defined by IEC 61076-4-101, which mates
with XJ2 on the SLSC module.

XP3—A pressfit, female, vertical, 8-position Universal Power Module
(UPM) connector rated to at least 10 A per contact, compatible with IEC
61076-4-101, which mates with XJ3 on the SLSC module.

XP4—A pressfit, female, vertical, 6-position Universal Power Module
(UPM) connector rated to at least 10 A per contact, compatible with IEC
61076-4-101, which mates with XJ4 on the SLSC module.

XP2, XP3, and XP4 Standard Positions—XP2/XP3/XP4 placement
defined on sheet 2 of SLSC RTI Drawings. This placement allows
mating with XJ2, XJ3, and XJ4 in their standard positions.

JR# and JH#—A cable connector placed on the primary side of the
RTI.

© National Instruments Corporation | 3-1



Chapter 3 Mechanical

+ JR1—A black keyed, two-row, 8-position Molex Ultra-Fit™ vertical
header with 0.38 um gold plating. This is used to connect cabled signals
to and/or from XP3.

« JH1—A white/natural resin keyed, two-row, 6-position Molex
Ultra-Fit™ vertical header with 0.38 pm gold plating. This is used to
connect cabled signals to and/or from XP4.

* XJ5, XP5, and JH2—Reserved connectors.

* Interboard Separation Plane (IBSP)— The theoretical limit of the
assigned space of a module. The distance between these planes is the
slot pitch.

* MHS5 (Spacer)— Essentra Components push spacer. This is used to
prevent mating XP4 to XJ3.

I g— I g—
<  — < j —
e NG
| b el lf=:
Secondary Side = Primary Side Secondary Side £ Primary Side
G@—) p G—-) P
1 XP3 2 JR1 3 XP2
4 XP4 5 JH1 6 MH5 (Spacer)

Figure 1-1. SLSC RTI Reference Diagram
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Rear Transition Interface Design Specifications

Environmental
1. RULE: RTIs SHALL meet the following requirements:

RTT operating temperature..........c.cecceevveereeneescreereennennnns 0°Cto40°C
Storage teMPETAtUTE. .....eeveeeiieiieeieeiies eereenieeeeieeneeneeeenes -40 °C to 85
°C
Operating humidity........cccceevveee veveerierieeeee e 10% to 90%
non-condensing
Storage humidity........ccooceevereciiinieniiee e 5% to 95%
non-condensing
Pollution degree..........ocvevieienieeienieeiesie et ceveveeneenns 2
Maximum altitude...........oovveeeveiieeiieeeeeceeeeeee e 2,000 m

2. OBSERVATION: At full power dissipation, an SLSC chassis
internal ambient temperature is expected to reach up to 85 °C when
the air at the intake is at the maximum operating temperature allowed
by the chassis. For the SLSC-12001 chassis this corresponds to an
intake temperature of 40 °C.

3. RULE: RTIs SHALL be validated to maintain specified operation
under a maximum internal chassis ambient of 85 °C.

4. OBSERVATION: The internal chassis ambient tends to be lowest
closer to the air intake and highest closer to the exhaust, while
measurements close to any hot components may give temperatures
higher than aggregate ambient conditions. Testing has shown that
slots 8 and 11 of the SLSC-12001 chassis are typically the worst
performing thermally. The exact internal ambient temperature
locations to monitor to ensure that all components stay within their
recommended operating specifications is at the designer’s discretion.

5. RECOMMENDATION: RTIs SHOULD be tested in accordance
with the following specifications:
* IEC 60068-2-1 and IEC 60068-2-2 (operating and storage
temperature)
* TIEC 60068-2-78 (operating and storage humidity)

6. RULE: All RTI components SHALL have a minimum 85 °C ambient
temperature rating.

7. RULE: PCB traces must be designed to limit self-heating temperature
rise to 20°C maximum.
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Chapter 3 Mechanical

Shock and Vibration

Safety

RULE: RTIs SHALL meet the following requirements when mounted
inside a chassis:

Operating ShOCK ........coocvierieeiieiesie e 30g, 11 ms
Operating vibration, random.............ccccevververieeierieeeenenne 0.3 gms, SHZ
to 500 Hz

Non-operating ShOCK.........coecvevirieririeeiieeceeeeeee 50 g, 11 ms
Non-operating vibration, random ............ccccceeeeieneenennenne. 2.4 g.ms SHZ
to 500 Hz

RECOMMENDATION: RTIs SHOULD be tested in accordance with
the following specifications:

* IEC 60068-2-27 (shock)

* IEC 60068-2-64 (vibration)

3-4 | ni.com

RULE: For consistency across modules, RTI Developers SHALL meet
the requirements of the following standards for safety for electrical
equipment for measurement, control, and laboratory use:

» IEC 61010-1 3rd Edition, EN 61010-1 3rd Edition
» UL 61010-1 3rd Edition, CSA 61010-1 3rd Edition

OBSERVATION: IEC 61010-1 refers to IEC 61010-2-030 for special
requirements regarding testing and measuring circuits.

RULE: When designing RTIs with hazardous circuits (>30 V RMS, 42 .4
Vo, 60 V DC), RTIs SHALL have double or reinforced insulation
between hazardous circuits and all other circuits as well as the SLSC
chassis. The chassis frame SHALL be considered accessible.

RULE: Insulation calculations SHALL assume a minimum 500 V RMS
or 920 V,,, transient for measurement circuits (sometimes referred to as
CAT I or CAT O) that are not considered CAT II, CAT III, or CAT IV. A
larger transient voltage may be required, depending on the application.

RULE: Insulation calculations SHALL assume the altitude and
pollution degree given in Environmental.
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11.

Rear Transition Interface Design Specifications

OBSERVATION: The mounting rail worst-case position references
defined in RTI Drawings, Sheet 1, may be considered as the
worst-case edge of the chassis mounting rails for insulation
calculations.

OBSERVATION: The documentation for SLSC chassis requires the
chassis to be mounted inside a rack or similar enclosure so that the
RTI area at the rear of the chassis is inaccessible from the outside rack
during normal use and requires a tool to access for maintenance.
However, the front of the chassis may be accessible during normal
use.

OBSERVATION: The documentation for SLSC chassis requires the
chassis to be mounted inside a rack or similar enclosure that meets the
constructional requirements of IEC 61010-1 for an enclosure to
contain the spread of fire from the RTIs.

RECOMMENDATION: To improve safety during installation and
maintenance, the exterior surface (primary side) of the RTI SHOULD
be considered as an accessible, outer surface for IEC 61010-1
requirements regarding protection against electric shock and surface
temperature limits.

RECOMMENDATION: RTIs with hazardous voltages SHOULD be
certified by an independent third party.

RULE: RTIs implementing XJ4 SHALL be rated Measurement
Category O, per IEC 61010-01 and provide reinforced insulation to
support a 100 VDC working voltage and 920 Vpk transient.

PCB Dimensions

1.

RULE: RTI PCB dimensions SHALL comply with the dimensions
defined in RTI Drawings, Sheet 1.

RECOMMENDATION: Nominal PCB thickness SHOULD be 2.4
mm (0.094 in.).

PERMISSION: PCB thickness MAY be greater or less than 2.4 mm
(0.094 in.) to comply with connector requirements.
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Chapter 3

Mechanical

Mounting Requirements

Mounting Hole Placement

1.

2.

RULE: Mounting hole placement and size SHALL comply with the
dimensions defined in RTI Drawings, Sheet 1.

RULE: An exposed copper pad SHALL be placed around the
mounting holes on the PCB primary side, with the minimum size
defined in RTI Drawings, Sheet 1. This pad SHALL tie the RTI to
chassis ground via the mounting screws.

RECOMMENDATION: The copper pads around the mounting holes
SHOULD be extended into long strips on the primary and secondary
sides as defined in RTI Drawings, Sheet 1. These improve the
grounding of the RTI and optional strain relief brackets or other
similar hardware.

Mounting Screw Requirements

1.

2.

RULE: Mounting screws SHALL have M2.5x.45 thread and SHALL
extend between 7.3 mm (0.287 in.) and 8.8 mm (0.346 in.) beyond the
secondary side of PCB when fully seated.

RULE: RTI documentation SHALL identify compatible mounting
SCrews.

RECOMMENDATION: RTIs SHOULD be packaged with
compatible mounting screws.

OBSERVATION: 10 mm screws comply with this length
requirement on RTI PCBs between 1.2 mm and 2.6 mm thickness.

Placement Restrictions

General Placement Restrictions

1.
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RULE: PCB-mounted components, including connectors, SHALL NOT
extend beyond the bounds of the PCB.

PERMISSION: Cables for primary side connectors MAY extend
beyond the PCB edge, as defined in Cable Overhang.

OBSERVATION: Rules in the Safety section, may further restrict
component, trace, and using placement.




Rear Transition Interface Design Specifications

Secondary Side Restrictions

1.

RULE: Except for connectors designed to mate with the SLSC module
such as XP2, XP3, and XP4, all components SHALL comply with the
secondary side general height restriction defined in RTI Drawings,
Sheet 1. This includes leads and other features of primary-side
connectors that stick through the PCB.

RULE: The upper and lower mounting rail keepout areas, as defined
in RTI Drawings, Sheet 1, SHALL have no components placed
therein.

RECOMMENDATION: Placing traces and vias in the outer PCB
layers of these rail keepout areas SHOULD be avoided where
possible. This will avoid unnecessary damage while attaching the RTI
to the SLSC chassis.

RULE: If XP3/XP4 is used in standard position, components other
than XP3/XP4 SHALL NOT be placed in the keepout marked
“PLACE KEEPOUT AROUND XP3/XP4” as defined in RTI
Drawings, Sheet 1.

RECOMMENDATION: Even if XP3/XP4 is not used, components
SHOULD NOT be placed in the keepout marked “PLACE KEEPOUT
AROUND XP3/XP4” as defined in RTI Drawings, Sheet 1. This is
to avoid damage if a module with XJ3/XJ4 is inserted in a slot with
an RTI not designed to mate with it.

RULE: RTIs that use XP4 SHALL NOT intermate with modules that
use XJ3.

Primary Side Restrictions

1.

2.

RECOMMENDATION: The area around mounting holes SHOULD be
kept clear of components that could interfere with the insertion and
removal of mounting screws.

RULE: All components, including expected cable over-molds and
backshells, SHALL comply with the Adjacent Cabling Overhang
Height Restriction as defined in RTI Drawings, Sheet 1.
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Chapter 3 Mechanical

Cable Overhang

Due to the tight physical constraints of the RTI, this specification allows for
some cable over-molds and backshells to partially hang over adjacent RTIs.

1.

RULE: Cable over-molds and backshells SHALL comply with the

following:

* SHALL NOT extend beyond the top, right, and bottom bounds of
the RTI PCB as viewed from the primary side.

* SHALL NOT extend beyond the Cable Overhang Limit defined in
RTI Drawings, Sheet 1.

* SHALL NOT extend beyond the left PCB edge toward the Cable
Overhang Limit if they do not meet the minimum clearance from
the secondary (interior) side of the PCB defined in RTI Drawings,
Sheet 1.

RULE: Cabling connectors (primary side) SHALL comply with the
component height restriction that allows cable overhang from
adjacent RTIs, defined in RTI Drawings, Sheet 1.

RECOMMENDATION: Where possible, connectors SHOULD be
placed such that cable over-molds and backshells stay within the
RTI’s Interboard Separation Planes (IBSP).

I/O Connector Restrictions

1.
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RULE: Molex Ultra-Fit connectors (of any kind) SHALL NOT be used
on the RTI, except as defined in Connector Routing for Fully Compatible
Rear I/0O (for example, JR1 and JH1).

OBSERVATION: The black and natural resin (white) Ultra-Fit
connectors have separate keying. However, connectors of different
pin count but matching color/keying may be able to accidentally
mate, but not latch, which could allow a hazardous connection to
non-hazardous cicruitry (for example, the cable for a standard JH1
connection might mate to a non-standard white 8-position Ultra-Fit).
To avoid this risk, NI restricts the use of Ultra-Fits on the RTI to only
standard pinouts and voltage levels.




Rear Transition Interface Design Specifications

Fully Compatible I/O Mating Connector
Placement

1.

RULE: If designing an RTI to mate with XJ2 in standard position, XP2
as defined in Mechanical Terminology SHALL be placed as defined in
RTI Drawings, Sheet 2.

RULE: If designing an RTI to mate with XJ3 in standard position,
XP3 as defined in Mechanical Terminology SHALL be placed as
defined in RTI Drawings, Sheet 2.

RECOMMENDATION: If designing an RTI to mate with XJ3, JR1
as defined in Mechanical Terminology SHOULD be placed as defined
in RTI Drawings, Sheet 2.

RULE: If designing an RTI to mate with XJ4 in standard position,
XP4 as defined in Mechanical Terminology SHALL be placed as
defined in RTI Drawings, Sheet 2.

RECOMMENDATION: If designing an RTI to mate with XJ4 in
standard position, a MHS5 (spacer) as defined in Mechanical
Terminology SHALL be placed as defined in RTI Drawings, Sheet
2.

RECOMMENDATION: If designing an RTI to mate with XJ4, JH1
as defined in Mechanical Terminology SHALL be placed as defined in
RTI Drawings, Sheet 2.

RECOMMENDATION: Recommended positions for common cable
connectors defined in RTI Drawings SHOULD be used, if
applicable.

a. See Sheet 4 for 37-position DSUB connector placement
recommendation.

b. See Sheet 5 for 68-position VHDCI connector placement
recommendation.

c. See Sheet 6 for 26-position MDR connector placement
recommendation.
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Connector Routing

Signals are defined by the module. If the module implements
Fully-Compatible Rear 1/0 as defined in SLSC Module Design
Specifications, these signals come in a standardized format, but the cabling to
the DAQ system or among RTIs may vary.

1.

RULE: If using XP2 in standard position, trace size and routing from
XP2 SHALL be designed to accommodate 32 Vi, at 0.75 A per pin.

RULE: If using XP3 in standard position, trace size and routing from
XP3 SHALL be designed to accommodate 60 VDC signals up to 8 A per
contact.

RULE: If using XP4 in standard position, trace size and routing from
XP4 SHALL be designed to accommodate 100 VDC signalsup to 8 A
per contact.

RECOMMENDATION: The RTI Developer SHOULD either design
RTI cabling to match exact pinouts of specific measurement modules
(C-Series or PXIe) or design them to subdivide signal pins into discrete
banks as defined in Fully-Compatible Rear 1/0 section of SLSC Module
Design Specifications. For example, an RTI may break out 32 channels
of analog input into four connectors with each taking a bank of 8 signal
channels.
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Chapter 4 Connector Routing

JR1 to XP3 Routing

1. RULE: If using JR1 to route signals/power to/from XP3 (XJ3 on
module), the pinout mapping SHALL follow the definition in Table 4- 1.
Figure 4- 1-1 provides a illustrates the mapping.

Table 4-1. JR1 to XP3 Mapping

JR1 Signal XP3 Contact JR1 Pin Description
V 1+ H 8 Positive voltage for signal 1.
V1- G 4 Negative voltage/Return for signal 1.
V 2+ F 7 Positive voltage for signal 2.
V2- E 3 Negative voltage/Return for signal 2.
V 3+ D 6 Positive voltage for signal 3.
V3- C 2 Negative voltage/Return for signal 3.
V 4+ B 5 Positive voltage for signal 4.
V4- A 1 Negative voltage/Return for signal 4.
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Figure 1-1. JR1 to XP3 Mapping

2. RECOMMENDATION: All eight XP3 signals SHOULD be routed to
JRI.

3. RULE: If any signals are not routed between XP3 and JR1, the
corresponding XP3 contacts and JR1 pins SHALL be no-connects.

4. RECOMMENDATION: If any signals are not routed from XP3 to JR1,
PCB markings SHOULD clearly indicate which JR1 pins are
no-connects.

5. RULE: If any signals are not routed from XP3 to JR1, RTI
documentation SHALL clearly indicate which JR1 pins are no-connects.

6. RULE: Signals routed between JR1 and XP3 SHALL NOT be shorted
to each other in the RTI.

7. OBSERVATION: These signals may be shorted in other parts of the
system (such as on SLSC modules or in cabling).
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Chapter 4 Connector Routing

JH1 to XP4 Routing

1. RULE: If using JH1 to route signals/power to/from XP4 (XJ4 on
module), the pinout mapping SHALL follow the definition in Table 4- 2.
Figure 4- 1-2 provides a illustrates the mapping.

Table 4-2. JH1 to XP4 Mapping

JH1 Signal XP4 Contact JH1 Pin Description
V 1+ F 6 Positive voltage for signal 1.
V1- E 3 Negative voltage/Return for signal 1.
V 2+ D 5 Positive voltage for signal 2.
V2- C 2 Negative voltage/Return for signal 2.
V 3+ B 4 Positive voltage for signal 3.
V3- A 1 Negative voltage/Return for signal 3.
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Figure 1-2. JH1 to XP4 Mapping

RECOMMENDATION: All six XP4 signals SHOULD be routed to
JHI.

RULE: If any signals are not routed between XP4 and JH1, the
corresponding XP4 contacts and JH1 pins SHALL be no-connects.

RECOMMENDATION: If any signals are not routed from XP4 to JH1,
PCB markings SHOULD clearly indicate which JH1 pins are
no-connects.

RULE: If any signals are not routed from XP4 to JH1, RTI
documentation SHALL clearly indicate which JH1 pins are no-connects.
RULE: Signals routed between JH1 and XP4 SHALL NOT be shorted
to each other in the RTI.

OBSERVATION: These signals may be shorted in other parts of the
system (such as on SLSC modules or in cabling).
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Chapter 4 Connector Routing

XP2 Ground Connections

XP2 has an additional column of pins (z) that does not directly correspond to
XJ2.

1. RECOMMENDATION: The pins on column z of XP2 SHOULD be
connected to the corresponding ground on XJ2. Connect z1 to z11. This
grounds pins within rows 1 to 11 and z15 to z25 to the ground pins within
rows 15 to 25.

2. RULE: If the RTI is designed to mate with Fully Compatible Rear 1/0,
signals on rows 1 to 11 of XP2 SHALL use GNDA as reference plane
and signals on rows 15 to 25 of XP2 SHALL use GNDB as reference
plane.

Column f of XP2 will mate with the shield of XJ2. All the pins will be
connected together when the module is inserted. The shield will be connected
to one of the grounds on the SLSC module.

3. RULE: The XP2 column fpins SHALL NOT be connected to any signal
on the RTL

4. RECOMMENDATION: The XP2 column f pins SHOULD be
connected together.
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Recommended Generic Fully Compatible Rear
I/O Implementations

Fully Compatible Rear 1/O allows for easy creation of generic RTIs that can
work across a wide range of SLSC module types. XJ2/XP2 signals are
divided into 8 banks with signal pins being Al, AO or DIO depending on the
module. These signals may easily be cabled out from the RTI as individual
banks, regardless of signal type, to be routed by the system integrator as
needed.

1. RECOMMENDATION: Up to four 2-row, 10-pin vertical Nano-Fit™
connectors, keyed black, SHOULD be used when cabling out individual
signal banks from Fully Compatible Rear 1/0 XP2.

2. RECOMMENDATION: Following naming recommendations in
Cosmetic Appearance of Chapter 5, these Nano-Fit connectors
SHOULD be named JR2, JR3, JR4, and JRS, incrementing from the top
of the RTT to the bottom.

3. RECOMMENDATION: The routing between Nano-Fit™ connectors,
JR2-JRS, and signal banks on XP2 connector SHOULD be as described
in the Fully Compatible Rear I/O pinout as defined in SLSC Module
Design Specifications.

4. RULE: The connection for one bank of XP2 signals and the 10 pin
Nano-Fit™ connector SHALL be routed as defined in Table 4- 3.
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Chapter 4 Connector Routing

Table 4-3. Nano-Fit Connector Signal Mapping

JR[2-5]
Pin # XP2 Signals
1 Bank# 7
2 Bank# 5
T
4 Bank# 3
5 Bank# 1
6 Bank# 6
7 Bank# 4
T
9 Bank# 2
10 Bank# 0

The signals on the RTI could be analog or digital, depending on the
functionality of the SLSC module. For maximum RTI flexibility across
different types of SLSC modules, follow these design rules and
recommendations.

5. RULE: The connection for two banks of XP2 signals to a 26-position
MDR connector SHALL be routed as defined in Table 4- 4. Exposed
copper pads SHALL connect the connector shell to chassis ground.
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Table 4-4. MDR Connector Signal Mapping

Rear Transition Interface Design Specifications

JR[2-3] Pin # XP2 Signals JR[2-3] Pin # XP2 Signals
N -+
2 Bank X 0 15 Bank X 2
3 Bank X 1 16 Bank X 3
5 Bank X 4 18 Bank X 6
6 Bank X 5 19 Bank X 7
8 Bank Y 0 21 Bank Y 2
9 Bank Y 1 22 Bank Y 3
11 Bank Y 4 24 Bank Y _6
12 BankY 5 25 BankY 7

6. RULE: The signal traces on RTI SHALL have 50 Q characteristic
impedance.

7. RECOMMENDATION: For signal integrity considerations, the signal

lines SHOULD have a solid ground reference plane. The signals
SHOULD NOT cross reference planes.
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Cosmetic Appearance

1. RULE: Ifusing XP2 in standard position, place the SLSC Rear I/O
Compatibility Glyph on the primary side as defined in RTI Artwork.
Compatibility glyph selection is defined in the SLSC Module Design
Specifications.

2. RULE: If using XP2 in standard position, the SLSC Rear 1/O
Compatibility Glyph SHALL be placed on the secondary side in addition
to the marking on the primary side. The exact location is dependent on
connector selection.

3. PERMISSION: The Rear I/O compatibility glyph MAY be scaled to
comply with PCB manufacturing limitations.

4. RULE: If you are not using XP2 in standard position, the Rear I/O
compatibility glyph SHALL NOT be used.

5. RECOMMENDATION: Safety or warning text SHOULD NOT be
placed within the exposed copper areas at the top and bottom of the RTI
recommended in Mounting Hole Placement of Chapter 3, Mechanical.
Markings placed here may be covered by optional strain relief brackets
or other similar hardware.

6. RECOMMENDATION: The module name and manufacturer name
SHOULD be placed to the right of XP2 on the primary side as defined in
RTI Artwork.

7. RULE: The model name SHALL NOT begin with R71, except by
specific arrangement with National Instruments.

8. RULE: The label JRI SHALL only be used for JR1 as defined in
Mechanical Terminology of Chapter 3, Mechanical.

9. RULE: The label JHI SHALL only be used for JH1 as defined in
Mechanical Terminology of Chapter 3, Mechanical.
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Chapter 5 Cosmetic Appearance

10. RECOMMENDATION: The rear-I/0O-side connectors SHOULD be
labeled JR2, JR3,...JR#, along with any applicable descriptive labeling,
which is incremented from top to bottom.

11. OBSERVATION All silkscreen text items defined in RTI Artwork,
other than the SLSC Rear I/O Compatibility Glyph text, are only
recommendations and examples, not requirements.
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Additional Documentation
Requirements

This section contains requirements and recommendations relating to
documentation. Items here are in addition to the requirements and
recommendations defined in other sections.

l.

RULE: RTI documentation SHALL clearly show the version number of
the Rear Transition Interface Design Specifications for which the RTI
was designed.

RULE: Module documentation SHALL clearly show the rear I/O

compatibility category, as defined in SLSC Module Design

Specifications.

 If the RTI uses XP2 in standard position but is not designed for
Fully Compatible Rear I/O, the appropriate customer-defined glyph
(matching that of the module for which it is compatible) and an
explanation of its signals SHALL be shown.

 If the RTI does not use XP2 in standard position, then custom or
similar phrasing SHALL be used.

OBSERVATION: For example, this documentation could be formatted
as follows for an RTI using custom pinout on XP2 in standard position:

*  SLSC Module Design Specifications Version:1.2

*  Rear I/O Compatibility Category: [AS] (3 channels DIO, 3
channels Al)
RECOMMENDATION: RTI documentation SHOULD include

technical specifications and a user guide, either as separate documents or
as a single document.

© National Instruments Corporation | 6-1



	Rear Transition Interface Design Specifications
	Legal Information
	Limited Warranty
	Copyright
	End-User License Agreements and Third-Party Legal Notices
	U.S. Government Restricted Rights
	Trademarks
	Patents
	Export Compliance Information
	WARNING REGARDING USE OF NATIONAL INSTRUMENTS PRODUCTS

	Contents
	About This Document
	RTI Overview
	Mechanical
	Connector Routing
	Cosmetic Appearance
	Additional Documentation Requirements

