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Preface

Disclaimer

The information contained within this user’s guide, including but not limited to any product specification, is
subject to change without notice.

Connect Tech assumes no liability for any damages incurred directly or indirectly from any technical or
typographical errors or omissions contained herein or for discrepancies between the product and the user’s
guide.

Customer Support Overview

If you experience difficulties after reading the manual and/or using the product, contact the Connect Tech
reseller from which you purchased the product. In most cases the reseller can help you with product installation
and difficulties.

In the event that the reseller is unable to resolve your problem, our highly qualified support staff can assist you.
Our support section is available 24 hours a day, 7 days a week on our website at:
www.connecttech.com/sub/support/support.asp. See the contact information section below for more
information on how to contact us directly. Our technical support is always free.

Contact Information

Mail/Courier
Connect Tech Inc.
Technical Support
42 Arrow Road
Guelph, Ontario
Canada N1K 1S6

Email/Internet
sales@connecttech.com

support@connecttech.com
WWW.connecttech.com

Note:

Please go to the Download Zone or the Knowledge Database in the Support Center on the Connect Tech
website for product manuals, installation guides, device driver software and technical tips.

Submit your technical support questions to our customer support engineers via the Support Center on the
Connect Tech website.

Telephone/Facsimile
Technical Support representatives are ready to answer your call Monday through Friday, from 8:30 a.m. to
5:00 p.m. Eastern Standard Time. Our numbers for calls are:

Toll Free: 800-426-8979 (North America only)

Telephone: 519-836-1291 (Live assistance available 8:30 a.m. to 5:00 p.m. EST,
Monday to Friday)

Facsimile: 519-836-4878 (on-line 24 hours)
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Limited Product Warranty

Connect Tech Inc. provides a 2 year Warranty for this product. Should this product, in Connect Tech Inc.'s
opinion, fail to be in good working order during the warranty period, Connect Tech Inc. will, at its option,
repair or replace this product at no charge, provided that the product has not been subjected to abuse, misuse,
accident, disaster or non-Connect Tech Inc. authorized modification or repair.

You may obtain warranty service by delivering this product to an authorized Connect Tech Inc. business
partner or to Connect Tech Inc. along with proof of purchase. Product returned to Connect Tech Inc. must be
pre-authorized by Connect Tech Inc. with an RMA (Return Material Authorization) number marked on the
outside of the package and sent prepaid, insured and packaged for safe shipment. Connect Tech Inc. will
return this product by prepaid ground shipment service.

The Connect Tech Inc. Limited Warranty is only valid over the serviceable life of the product. This is defined
as the period during which all components are available. Should the product prove to be irreparable, Connect
Tech Inc. reserves the right to substitute an equivalent product if available or to retract the Warranty if no
replacement is available.

The above warranty is the only warranty authorized by Connect Tech Inc. Under no circumstances will
Connect Tech Inc. be liable in any way for any damages, including any lost profits, lost savings or other
incidental or consequential damages arising out of the use of, or inability to use, such product.

Copyright Notice

The information contained in this document is subject to change without notice. Connect Tech Inc. shall not
be liable for errors contained herein or for incidental consequential damages in connection with the furnishing,
performance, or use of this material. This document contains proprietary information that is protected by
copyright. All rights are reserved. No part of this document may be photocopied, reproduced, or translated to
another language without the prior written consent of Connect Tech, Inc.

Copyright © 2016 by Connect Tech, Inc.

Trademark Acknowledgment

Connect Tech, Inc. acknowledges all trademarks, registered trademarks and/or copyrights referred to in this
document as the property of their respective owners. Not listing all possible trademarks or copyright
acknowledgments does not constitute a lack of acknowledgment to the rightful owners of the trademarks and
copyrights mentioned in this document.
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ESD Warning

Revision History

Electronic components and circuits are sensitive to
ElectroStatic Discharge (ESD). When handling any circuit
board assemblies including Connect Tech COM Express
carrier assemblies, it is recommended that ESD safety
precautions be observed. ESD safe best practices include,
but are not limited to:

Leaving circuit boards in their antistatic packaging

until they are ready to be installed.

Using a grounded wrist strap when handling circuit

boards, at a minimum you should touch a grounded

metal object to dissipate any static charge that may be
present on you.

e  Only handling circuit boards in ESD safe areas, which
may include ESD floor and table mats, wrist strap
stations and ESD safe lab coats.

e Avoiding handling circuit boards in carpeted areas.

e Tryto handle the board by the edges, avoiding contact

with components.

Revision Date Changes
0.00 2016-05-062016- |Preliminary Release
10-27
0.01 2016-10-27 Removed detailed pinouts, added weight and temperature rating.
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Introduction

Connect Tech’s GraphiteVPX/GPU is a VITA 65 compliant 3U peripheral card that brings the NVIDIA®
GeForce GTX 950M to the highly rugged embedded VPX marketplace. The GraphiteVPX/GPU provides up to
four DisplayPort outputs or 2 DVI outputs.

The power of the GeForce GTX 950M delivers unsurpassed graphics, video, and GPU computing
performance, with access to 640 NVIDIA CUDA™ cores. It is an ideal solution for performance driven
systems such as medical imaging, defense, and military/aerospace applications.

The onboard PCle Gen 3.0 switch allows for multiple data plane options, a direct x8 interface, or the option of
splitting the bus into two x4 interfaces allowing for an additional downstream port. A non-transparent (NT)
option is also available to allow multiple hosts to share the GPU resources through the same backplane.
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Product Features and Specifications

Specifications

Form Factor

3U OpenVPX 1" pitch (VITA 46, 48, and 65 compliant)

Power Requirements e 12V (VS1)
o 3.3V (VS2)
e 5V (VS3)
e 3.3V_AUX
Maximum Power e 65W

PCI Express

3.0 (x8 or two x4) Data plane only

LEDs

Power on
Status
PCle Link speeds

GPU Specs

NVIDIA® GeForce 950M with 2GB GDDR5
640 NVIDIA CUDA™ cores

Display Options:

- DPA (DisplayPort or HDMI)

- DPB (DisplayPort)

- DPC (DisplayPort or HDMI)

- DPD (DisplayPort)

OS Support

Windows 7, 8, 8.1, 10
Linux

Weight

390g

Temperature Rating (Card Edge)

-40C + 70C
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Part Numbers / Ordering Information

Part Number

VPG301 3U VPX GPU 950M — 3U VPX with Nvidia
Geforce GTX950M, Conduction Cooled
Heat Plate option.

RTG003 3U VPX GPU RTM provides access to

display outputs and VPX specific backplane
signals
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Product Overview

Block Diagram
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Connector Summary & Locations

Connect Tech Inc.
Embedded Computing Expert;

www.connecttech.com

Designator Description
PO VPX Utility Connector (Power, 12C, etc)
P1 VPX PCle — Two 4 Lane PCle Data Plane
P2 VPX GPU 1/O
J2 PCle Switch configuration, and DP/HDMI Select.

Full pinout details are available only under an NDA (Non-Disclosure Agreement). Please contact sales at
Connect Tech Inc. for further information.

1-800-426-8979

sales@connecttech.com
http://www.connecttech.com
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Jumper Summary & Locations

J2 is a 2mm standard header that is used for PCle Backplane Port configuration and selection of DisplayPort or
HDMI output modes for outputs ‘A’ and ‘C’ only.

YE8 PCIE_PCFG.D
“#8 - PCIE_PCFG_1
+ B9 PCIE_UPSEL.O

. G PCIE_NT_UPSEL_O
m oo ou L
32 .

Designator Description
PCle Backplane port configuration selection:
J2 12 PCIE_PCFG_0 Two 4 lane or One 8 lane option.

PCle Port Configuration Bit 0 E— Bl
Selection | 4 Lane 8 lane

J2 34 PCIE_PCFG_1 Jumpers | Ports Port
5Cle Port Confi on Bit 1 PCFGO installed | open

e Port Configuration Bit -
g PCFG1 open installed

*All others are reserved

PCle Backplane upstream port selection
J2 56 PCIE_UPSEL_0 e Open =Port 1, Installed = Port 2

PCle Upstream Select (Choice only applies in dual x4 mode)

J2 7-8 N/A
J2 9-10 DisplayPort/HDMI Select Selects output configuration for Ports A and C only.
Open = DP (DisplayPort), Installed = HDMI on Ports A and C.
Document: CTIM-00462 Page 11 of 14 Date: 2016-10-27
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System Management Interface

The GraphiteVPX/GPU supports an 12C slave interface on the SM0 (SCL) and SM1 (SDA) signals connected
to the VPX backplane. The 12C address of this interface is determined by the Geographic Address lines GAO#,
GA1#, and GA2#. This interface operates at 100 KHz.

There are 10K OHM pull-ups to the +3.3V_AUX supply on the 12C slave interface on SM0 and SM1.

The 12C interface contains an 12C mux device (PCA9544) to allow the user access to the 4 temperature sensors
that are on the board edges as shown below.

g
25’3
2
$i2
30
2
:ga
g o8
:r‘='
g dp
3 e

Addressing the 12C Slave Interface (12C Mux)

As stated above, the 12C slave interface uses GAO#, GA1#, and GA2# to determine its final 12C address. See
more details below. Refer to your backplane GA (Geographical Address) lines for the complete configuration

address.

The 12C address will be as such:

Bit7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
1 1 1 0 GA2# GAl# GAO# R/W
Document: CTIM-00462 Page 12 of 14 Date: 2016-10-27
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Writing to the 12C Slave Interface

Refer to the NXP PCA9544 for access details.
The 12C multiplexor is like a ‘gate’ to open an on board 12C bus to access one of three card side busses:

1) Bus 0 —is currently not accessible

2) Bus 1 —is currently not accessible

3) Bus2—isalinkto 2 TMP101 temperature sensors on the top edge (device 1 and 2)

4) Bus3-isalinkto 2 TMP101 temperature sensors on the bottom edge (device 3 and 4)

*Refer to the TI TMP101 datasheet for access and setup of ALERT pin interrupt to the PCA9544. A Thermal
Alert LED is accessible on the solder side of the card if a visual indicator is required.

Reading from the 12C Slave Interface

When reading from the 12C slave interface, the last value stored in the command register by a write operation
is used to determine which command to respond to. To change the command for a read operation, a new
command must be written to the command register. This is accomplished by issuing an 12C slave address byte
with the R/W# bit LOW, followed by the command byte. The master can then generate a START condition
and send the 12C slave address bute with the R/W# bit HIGH to initiate a read command. If repeated reads
from the same register are required it is not necessary to continually send the command byte. The slave 12C
interface will remember the original command value until it is changed by the next write operation.

Example XML code to open the 12C mux and access the 4 temperature sensors using the Totalphase
Aardvark™ USB to 12C controller can be provided by request.
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RTM (Rear Transition Module)

For development the RTGO0O03 is available to use for access to the backplane system 12C and geograpical
address settings as well as the four of the VPG301 outputs.

J3 — Geographical Address Header, allows the user to ground and customize the address without affecting the
backplane.

P7 — 12C interface (Totalphase ™ Aardvark compatible). Allows the user access to the System interface.

P3 — P6 — Mini DisplayPort connectors to access the GPUs outputs. Ports A and C are DP++ capable if you
use a standard MiniDP to HDMI adapter cable.

P1 - P2 — Not currently used.
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