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Key Features
• NXP T2080 quad-core 64-bit CPU 

• Up to 16 GB DDR3 memory

•  4-lane PCIe XMC expansion site

• NXP Secure Boot 

Applications
• Military and aerospace general 

computing and mission processing

• Systems where AC/AMC 20-152A  
is the means of compliance (RTCA  
DO-254/EUROCAE ED-80 DAL A)

Overview
The VPX3/V3-152 from Curtiss-Wright Defense Solutions is a rugged 
3U VPX single Board Computer (SBC) module based on the popular 
NXP T2080 quad-core Power Architecture processing units (mult-
core guidance such as AMC 20-193, only address non-simultaneous 
multithreaded cores therefore limited to the four hardware cores). 
The V3-152 is designed for systems with Design Assurance Level 
(DAL) A process assurance where DO-254 is a means of compliance 
with the additional guidance of AC/AMC 20-152A applied.

The T2080 system on chip (SOC) process provides trusted 
processing performance and I/O complement with wire rate I/IO 
processing (WRIOP) and other off load engines. For applications that 
demand the highest levels of hardware and software protection, the 
VPX3/V3-152 provides information assurance with NXP Secure Boot 
technologies and capabilities. 

The VPX3/V3-152’s integral high-speed backplane and XMC 
connectivity allow for multi-GBps data flows from board-to-board 
through the backplane interface and from the backplane to XMC site. 
This supports the acquisition, processing, and distribution of sensor 
data such as video, radar, and sonar data. The VPX3/V3-152’s rich 
I/O complement includes two Gigabit Ethernet (GbE) ports, four 
serial channels, up to 4 bits of LVTTL discrete digital I/O (DIO) inputs 
and up to 4 bits of LVTTL outputs, , and an XMC site. The VPX3-
152 is supported by a wealth of software, including Curtiss-Wright 
developed U-Boot, Wind River VxWorks 7 and Linux.

A wide range of popular operating systems are supported, including 
Wind River VxWorks 653, Green Hills Software INTEGRITY-178 tuMP, 
DDC-I Deos and Lynx Software Technologies LynxOS.  

VPX3-152/V3-152 
DO-254 Safety -Certifiable Power Architecture QorIQ 
T2080 Single Board Computer
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Features
• Form Factor

 + 3U OpenVPX, VITA 65.0 Module Profile MOD3-PAY-
2F2U-16.2.3-3

• NXP QorIQ T2080 1.8 GHz

 + 4 x dual threaded e6500 processor cores (configured for 
single thread on V3-152)

 + Each core has AltiVec vector processor

 + Each core has 64 KB L1 cache

 + Shared 2 MB L2 cache

 + 1 x DDR3 memory controllers with 512 KB L3 front side 
cache ECC

 + 3 x PCI Express® (PCIe) interfaces

 + Integrated DMA controllers

• Memory

 + Up to 16 GB of DDR3 SDRAM with ECC at 1866 MT/s

 + Up to 64 GB of eMMC Flash

 + 256 MB of contiguous direct-mapped Flash memory

 + Permanent Alternate Boot Site (PABS) provides recovery 
boot capability

 + 512 KB MRAM NVRAM

• Control, Data and Expansion Planes

 + PCIe fabric ports operating up to PCIe Gen2, mapped 
per VITA 65, Fabric lanes can be configured as two 
4-lane ports one non-transparent capable, and one 
4-lane port and four 1-lane ports.

 + Two 1000BASE-T GbE interfaces

 + Two 1000BASE-KX

• Mezzanine Support

 + One XMC (VITA 42.3) site on independent PCIe bus

 › 4-lane PCIe Gen2 interface

 › PN6 pinned out to backplane as VITA 46.9 P2w3-
X16s+X8d+X12d

 › VPWR to 20 W

 › Thermally qualified to 10 W
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Figure 1: VPX3/V3-152 block diagram 
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• I/O Summary

 + One SATA 2.0 port

 + 2 x asynchronous EIA/TIA RS-232 serial ports

 + 2 x asynchronous EIA/TIA RS-422 serial channels

 › Configurable as EIA/TIA RS-232

 + Up to 4 x 5V-tolerant LVTTL DIO inputs, with interrupt 
capability

 + Up to 4 x 5V LVTTL DIO outputs

• Additional Features

 + Elapsed Time Counter (ETC)

• Built-In-Test-Equipment (BITE)

 + Avionics-style watchdog timers 

 + 2 x on-board temperature sensors

• Software

 + Curtiss-Wright’s U-Boot firmware providing 
acomprehensive suite of system debug, exerciser, and 
update functions, plus BIT and non-volatile memory 
sanitization function (NISPOM)

 + Available software packages

 › 64-bit VxWorks 7

 › 64-bit NXP Yocto-based SDK.18 Linux BSP

 › VxWorks 653 3.0.1.1 BSP from Curtiss-Wright

 › DO-178C BSPs available from software partners 
(Green Hills, Wind River, DDC-I, Lynx Software and 

SYSGO)

DO-254 Objective 
Compliance
The current guidance that the FAA and EASA are aligned 
on is provided in AC/AMC 20-152A. AC/AMC 20-152A 
provides guidance on the applicability of DO-254, along 
with additional guidance for custom devices and associated 
IP, use of COTS devices, and Circuit Board Assemblies.  
Curtiss-Wright develops safety-certifiable modules, such 
as the V3-152, in accordance with AC/AMC 20-152A, 
treating the V3-152 as providing DAL A functionality, with 
the exception of the SATA interfaces.

Curtiss-Wright provides a DO-254 safety certification 
lifecycle data artifact package with the reaming  
DO- 254 lifecycle data available to certification authorities or 
designate review at Curtiss-Wright as required. The lifecycle 
data package contains the following for each of the Circuit 
Board Assemblies and custom devices:

• Plan for Hardware Aspects of Certification

• Hardware Requirements Data

• Top Level Assembly Drawing (HCI/HECI)

• Hardware Accomplishment Summary

Failure Detection Coverage
A functional level Failure Modes and Effects Analysis 
(FMEA) is performed during design to derive additional 
hardware requirements for safety nets (BITE), identify 
module level BIT software, identify system level 
requirements, and provide a measure of failure mode 
detection coverage. The FMEA flows up to system 
engineering to support Functional Failure Path (FPP) 
analysis. The FMEA is tailorable at the system level to 
determine the specific functional attributes that are safety 
related and further to determine any specific anomalous 
behavior of those functions that would consist of a Level A 
and B FFP within the circuit/component.
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Memory 
Double Data Rate (DDR3) SDRAM 
The T2080 provides a single memory controller supporting 
DDR3 SDRAM, which the VPX3/V3-152 uses to provide up to 
16 GB DDR3 SDRAM. The DDR3 interface operates at a rate 
of 1866 MT/s for 4GB variants and 1600 MT/s for 8 and 
16GB variants.

To preserve data integrity, the VPX3/V3-152 takes advantage 
of the processor’s memory controller’s ECC circuitry to 
correct single-bit errors and detect double-bit errors. The 
DDR is accessible from the processor, as well as the Ethernet 
and PCIe interfaces. 

Flash Memory
The VPX3/V3-152 is configured with 256 MB of NOR Flash 
Memory. The Flash will retain data for 20 years at +85°C. 
Note: these figures assume the sector the data is in has less 
than 1,000 erase cycles. The data retention drops as erase 
cycle count increases. After 10,000 cycles, data retention is 
for 10 years. After 100,000 cycles, data corruption will likely 
be noticeable in one year. Read performance of the Flash 
array is optimized in order to minimize system boot up time 
for applications such as avionics mission computers where 
fast restarts after power interruptions are critical.

For absolute security against inadvertent Flash programming 
or corruption, a hardware jumper is provided to disable 
writing to Flash. The firmware provides Flash programming 
functions with support for downloading Flash images over 
Ethernet.

NAND Flash 
For applications requiring more non-volatile memory storage 
than can be supported by the NOR Flash memory, the VPX3/
V3-152 provides up to 64 GB of eMMC NAND flash.

Permanent Alternate Boot Site (PABS) 
The VPX3/V3-152 is equipped with a Permanent Alternate 
Boot Site (PABS) SPI NOR Flash. PABS provides a backup 
boot capability in the event that the firmware in the main 
Flash becomes corrupted. This can occur because of an 
error during reprogramming or an incorrect image being 
loaded. PABS provides users with a convenient mechanism 
to recover from corruption of the main Flash without 
removing the card from the system in which it is installed. 
An on-board jumper is provided to cause the card to boot 
from PABS, thus allowing a user to reinstall the standard 
firmware load.

VPX3/V3-152 to VPX3-133 product comparisonTABLE 1

FEATURE VPX3/V3-152 VPX3-133

Processing nodes 1 1

Processor T2080 up to 1.8 GHz T2080 up to 1.8 GHz

Number of cores 4 x dual threaded e6500 cores with AltiVec 4 x dual threaded e6500 cores with AltiVec

Memory banks
1 x up to 16 GB 
(One memory controller, up to two ranks) 

1 x up to 8 GB 
(One memory controller)

Memory bandwidth Up to 1866 MT/s Up to 1600 MT/s

I/O
2 x EIA-232, 2 x EIA-422, USB, DIO, 4 x GbE, 
SATA (support for 10GBASE-KR)

2 x EIA-232, 2 x EIA-422, USB, DIO, 2 x GbE, 
SATA

CPU data path 
(to switch)

x4 lane PCIe Gen2 x8 lane PCIe Gen2

Data plane
Two x4 lane ports (default)
Other user-selectable configurations available

Two x4 lane ports (default)
Other user-selectable configurations available

IPMC Yes Yes

I/O ROUTING

XMC sites
24 x single-ended + 20 x differential pairs
(See Note 1)

24 x single-ended + 20 x differential pairs

Note 1: This is dependent on the variant. Contact factory for details.
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MRAM NVRAM
An EVERSPIN MR20H50 Magnetoresistive Random Access 
Memory (MRAM) provides 512 KB fast, non-volatile storage 
of mission data that must not be lost when power is removed. 
Data retention is greater than 20 years, with unlimited 
write endurance. Automatic data protection is provided on  
power loss.

Non-volatile Memory Security 
The VPX3/V3-152 provides for the management of non-
volatile memory devices in classified circumstances. All of 
the non-volatile devices NOR and NAND Flash, NVRAM may 
be individually write-protected by a hardware jumper. The 
jumpers may be visually inspected to conform to security 
procedures.

The U-Boot firmware provides a non-volatile memory 
scrub function to perform a secure erase per NISPOM 
requirements.

XMC Site 
The VPX3/V3-152 is equipped with one mezzanine site, 
capable of supporting VITA 42.3 XMC modules. The XMC 
site supports the VITA 46.9 X24s+X8d+X12d pin-out of 
20 differential pairs and 24 single-ended signals. The XMC 
interface is a x4 lane PCIe Gen2 connection direct to the 
processor following the VITA 42.3 pinout.

XMC Power Routing
The XMC site is provided with 5V (Vs3), 3.3V (Vs2), +3.3VAUX, 
+12VAUX, and -12VAUX power from the backplane as defined 
in VITA 46 for 3U basecards.

Conduction-cooled XMC Modules
To support the industry drive to open standards on 
conduction-cooled cards, the XMC site mechanical 
interfaces follow the VITA 20-2001 (R2005) conduction-
cooled PCI Mezzanine Card (PMC) standard. To optimize 
the thermal transfer from XMC modules to the basecard, 
the standard VPX3/V3-152 thermal frame incorporates both 
the primary and secondary thermal interfaces as defined by 
VITA 20-2005.

The combination of the secondary thermal interfaces, the 
mid-plane thermal shunt, and the Curtiss-Wright TherMax™ 
thermal frame design provides optimum cooling for 
conduction-cooled XMC modules, allowing for higher power 
XMCs and/or increased long-term reliability through lower 
component temperatures.

XMC Specifications
• PCIe interface: 4-lane PCIe Gen2 as per VITA 42.3 

• Pn6 I/O: 20 different pairs and 24 single-ended to VITA 
46.9 P2w1-X24s+X8d+X12d. When four Ethernets are 
supported, the single end support is only x16s. 

• Differential routing: 100 Ohm differential, 50 Ohm for Pn6 
I/O signals

• 3.3V power: Provided from backplane 3.3V (Vs2)

• VPWR power: Drawn from backplane 5.0V (Vs3)

• +/-12 VAUX, 3.3V: Routed to XMC site but not used by 
card

• Maximum supported XMC power: 20W

Status Indicators and Controls 
The VPX3/V3-152 SBC provides fail status by illuminating 
a red front panel LED in the event the diagnostics detect 
a card failure. The SBC also provides a user-controllable, 
green front panel status LED.

COP Emulator Interfaces
The VPX3/V3-152 provides access to the processor COP 
interface for on-chip debugging. Consult the Hardware 
User’s Manual for more information if you need to use a COP 
emulator with the VPX3/V3-152.

Temperature Sensors 
The VPX3/V3-152 provides temperature sensors to measure 
board and processor temperatures. There are two sensors to 
measure temperature on the card and one sensor to directly 
measure the die temperature of the processor using its 
thermal diode feature. The sensors can be read by software 
and may be configured to generate an interrupt in case of an 
over temperature condition.

Software Support 
U-Boot Firmware and Monitor
The monitor provides a command line interface over 
serial port to allow a user to perform a variety of system 
integration activities with the card. The monitor provides 
debug and display commands, diagnostic results display 
and exerciser controls, non-volatile memory programming 
and declassification and programming of parameters used 
to control boot-up and diagnostics.

Built-in-Test (BIT) - a library of diagnostic routines to support 
Power-up BIT (PBIT) and Initiated BIT (IBIT) are designed to 
provide 95% fault coverage.

For safety-certifiable applications, a boot loader will be 
provided through partnership with associated OS vendors.
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Operating System Software 
The VPX3/V3-152 is supported with an extensive array 
of software items, which cover all facets of developing 
application code for the board. Users have the option of 
choosing to develop with a variety of operating systems and 
development tools. The following operating systems are 
supported for the VPX3/V3-152:

• 64-bit VxWorks 7.x from Curtiss-Wright

• 64-bit NXP QorIQ Linux SDK v2.0 BSP from Curtiss-
Wright

 + The Linux BSP does not support the same level of BIT 
as does the VxWorks BSPs

• Deos certifiable BSP in partnership with DDC-I

• INTEGRITY tuMP certifiable BSP to DAL A in partnership 
with Green Hills Software

• LynxOS certifiable BSP in partnership with Lynx Software 
Technologies

• PikeOS certifiable BSP in partnership with SYSGO

• VxWorks 653 3.x certifiable BSP to DAL A in partnership 
with Wind River

Rear Transition Module 
To gain access to the backplane I/O signals of the VPX3/V3- 
152, the RTM3-152 rear transition module (RTM) is available 

to access I/O in a lab environment. There are several variants 
of the RTM to match the VPX3/V3-152 variants. Please 
contact the factory for more information.

Mechanical Board 
Specifications
The circuit board assembly is lead-free class 2 standards of 
IPC A-610C, Acceptability of Electronic Assemblies.

The VPX3/V3-152 is a 0.85” pitch conduction-cooled Level 
200 (per VITA 48.2) Type 1 card with top and bottom covers.  
The weight is less than 600 grams.

The VPX3/V3-152 is design to run off +5V and +3.3V AUX 
and does not draw current from the other voltage rails for 
normal operation, hence the power consumption is specified 
in terms of +5V only with a worst-case typical current of 
TBD. The XMC site is provided with VPWR.

Ruggedization Levels
• Air-cooled cards are available in Levels 0, 100.

• Conduction-cooled cards are available in Levels 200, 
300.

Please see the Curtiss-Wright Ruggedization Guidelines 
product sheet for more information.

VPX3/V3-152 timing resourcesTABLE 2

TIMER IMPLEMENTATION TYPE SIZE TICK RATE/
PERIOD

MAXIMUM 
DURATION

PowerPC time base 
register

Four (one per 
physical core)

Free-running counter 64-bit
37.5 MHz/ 
26.67 nsec

PowerPC 
decrementer

Eight (one per 
thread)

Presettable, readable down counter 32-bit
37.5 MHz/ 
26.67 nsec

114.5 sec

General purpose #0-7 T2080 MPIC
Presettable, readable down counter with 
auto-read and stop options, divide by 8, 
16, 32 and 64

31-bit
37.5 MHz/ 
26.67 nsec 
(default)

57.26 sec

RTC alarm RTC Alarm interrupt -
1 Hz/ 
1 sec

200 years

Watchdog timer Monitor PLD
Presettable, readable down counterwith 
interrupt or reset on terminal count

25-bit
1 MHz/ 
1 usec

33.55 sec

Safety Watchdog LTC6993 Timer Blox Factory configured reset time - 1 usec 3 sec

Elapsed Time Counter
DS1682 Elapsed 
Timer Counter

Factory programmed total elapsed time 
recorder

32-bit 0.25 sec 34 years

Extensive Timing Resources 
The VPX3/V3-152 provides a large number of timing resources to facilitate precise timing and control of system events. The 
list of available timers is given in the table below.
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Power requirement estimatesTABLE 4

VOLTAGE RUGGEDIZATION LEVEL TYPICAL TYPICAL MAX

5V (Vs3)
Level 0 Air-cooled 25W 30W

Level 200 Conduction-cooled 29.7W 35W

3.3V (Vs2) Only routed to XMC

+3.3VAUX 0.5W, and is routed to XMC site

12V (Vs1) Note used

+/-12VAUX Only used by XMC

Notes: 

1. Power estimates are for VPX3/V3-152-xxxA134. No mezzanine installed.
2. All power rails defined as in VITA 46.0 for 3U basecards
3. Please see the Curtiss-Wright Ruggedization Guidelines for more information.

Dimensions and weightTABLE 3

OPTION DIMENSIONS WEIGHT (grams) - Estimates

Air-cooled Level 0 per VITA 46/IEEE 1101.1 275

Air-cooled Level 100 per VITA 46/IEEE 1101.1 439

Conduction-cooled 
L200

per VITA 46/IEEE 1101.3 463

Conduction-cooled 
L300 LRM

per VITA 48.2 535

RTM3-152 per VITA 46 164

Notes: 

1. The air-cooled format is designed to fit a chassis with 1.0” slot pitch, and shipped with 1” faceplates. A 0.8” variant can be available upon 
customer request.

2. Air-cooled cards available in temperature ranges L000 and L100.
3. Refer to the deviation from IEEE 1101.2 in Figure 3.
4. Refer to Ruggedization Guidelines product sheet for more information.
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Ordering Information
The safety certifiable V3-152 and non-safety certifiable VPX3-152 are ordered with the following part numbers,  
where U, V, W, X, Y ZZ denote cooling method, temperature range, mechanical format, and functional configuration 
respectively. On the certifiable variant, TSS denote the that the product is certifiable and the change level. Not all possible 
configurations are offered; consult Curtiss-Wright for available configurations.

Ordering information - VPX3-152-UVWXYPZ\V3-152-UVWXYPZTSSTABLE 5

PART NUMBER AVAILABLE OPTIONS
3U VITA 46 and 48 
form factor

VPX3

Model number 152

u: Cooling method
A: Air-cooling
C: Conduction-cooling

v: Ruggedization level

0: L0 (0 to 50ºC)
1: L100 (-40 to 71ºC)
2: L200 (-40 to 85ºC)
3: L200 (-40 to 85ºC) with 2-level maintenance covers
9: Customized

w: Mechanical format

1: 0.80” pitch (4)

3: 0.85” pitch, with 2-level maintenance covers
5: 1” pitch (3)

9: Customized
Others: Reserved

x: Data Plane mode

A: Two x4 Gen2 ports  (software configurable)
Four x2 Gen2 ports (software configurable)
Eight x1 Gen2 ports with 2 NTB (software configurable)

B: Eight x1 Gen2 ports with 6 NTB (factory configurable)
Others: Reserved

y: Ethernets/Control 
Plane mode

0: 1x 1000BASE-T, 2x 1000BASE-KX
1: 2x 1000BASE-T, 2x 1000BASE-KX
2: 1x 1000BASE-T, 2x 10G-KR

3: 2x 1000BASE-T, 2x 10G-KR
9: Customer specific
Others: Reserved

p: Process/Memory 
Config

0: 1.5 Ghz, 4 GB
1: 1.5 Ghz, 8 GB
2: 1.5 Ghz, 16 GB
3: 1.8 Ghz, 4 GB

4: 1.8 Ghz, 8 GB
5: 1.8 Ghz, 16 GB
Others: Reserved

z: I/O mode

0: XMC with X24s+X8d+X12d, one SATA2, two EIA232, two EIA422, two DIO-in, two DIO out, two USB
1: XMC with X24s+X8d+X12d, one SATA2, two EIA232, two EIA422, four DIO-in, four DIO out
2: XMC with X12s+X8d+X12d, two SATA2, two EIA232, two EIA422, two DIO-in, two DIO out, two USB
3: XMC with X12s+X8d+X12d, two SATA2, two EIA232, two EIA422, four DIO-in, four DIO out
4: XMC with X16s+X8d+X12d, one SATA2, two EIA232, two EIA422, four DIO-in, four DIO out
Others: Reserved

t: Certifiable C/AC/AMC 20-152A/DO-254 Safety Certifiable

ss: Change Level Indicates revision of the product (00 is first release)

Notes: 

1. Not all combinations of an orderable variant are available as standard product. Variants highlighted in yellow are standard product.
2. Please consult your local sales office for further help in selecting the appropriate variant.
3. Air-cooled variants are delivered with a 1” faceplate. 0.8” variants are available, please consult factory.
4. Conduction-cooled variants are delivered in a 0.8” pitch.
5. Backplane configuration is default to what is specified. This can be reconfigured by customer.
6. LRM covers are only available for conduction-cooled cards.
7. I/O Modes 0 and 2 also have a an IPMC.

NXP is a trademark of NXP B.V.
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