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Vor tex™ FSM 2 TB 
Rugged Sol id-State SATA 

Storage

Vortex Flash Storage Module (FSM)

The Vortex Flash Storage Module (FSM) provides rugged, 
removable storage. The FSM is VITA 48.2 compliant in a 
1” pitch 3U VPX industry standard format. The FSM can 
lower schedule and technical risk for embedded storage 
applications providing a COTS storage solution based on 
ASIC that has passed the rigorous scrutiny of FIPS 140-2. 

The FSM provides direct-attached SATA storage for 
embedded computers in 3U VPX architectures. There is 
no need to worry about drivers, operating systems, or 
processor types. If the processor supports SATA, then the 
FSM can store the data. An FSM can be embedded into 
mission computers, sensor processors, mission recorders, 
instrumentation recorders, and network file servers. With 
SLC NAND Flash, the FSM meets the demands of the most 
rugged environments. 

Features Benefits 

VITA 48.2 _ Industry standard form factor

SLC NAND Flash _ High endurance, rugged

Tool-less wedge-locks _ Easy removal

Pushbutton zeroize _ Quickly secure data

Direct-attached SATA interface _  No drivers, High speed

Front panel indicators _ Visual status

User control interface _ Complete control

JBOD & RAID options _ Flexible configuration

When Your Data Counts…
Count On Vortex Recorders & Storage
The rugged storage experts at Curtiss-Wright Defense 
Solutions offer the Vortex family of Rugged Storage 
products, providing secure storage capabilities for today’s 
data intensive applications. The Vortex Rugged Storage 
products support Direct Attached Storage, Storage Area 
Network and Network Attached Storage. Capitalize on 
Curtiss-Wright's rugged storage expertise to make your job 
easier.

Vortex Rugged Storage products are scalable, enabling 
storage of critical data from multiple Gigabytes to 
Terabytes. The COTS versions of the Vortex Rugged 
Storage products are designed to handle a wide range of 
applications. In addition, the rugged packaging of these 
storage products can be tailored to the application's Size, 
Weight, Power and Cost (SWaP-C) requirements. Vortex 
products feature encryption and sanitization capabilities 
allowing the information to remain secure. Curtiss-Wright 
leverages a vast inventory of existing IP and product 
solutions, coupled with unparalleled technical expertise, 
to address customer requirements. Vortex Rugged Storage 
products reduce your program risk and allow a much 
shorter time to market.
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Figure 1: FSM Block Diagram 

To secure data by sanitization, a zeroize signal is accepted 
by the FSM. The zeroize signal is generated either by 
a software command, by pressing the push button on 
the FSM’s front panel, or via a discrete through the VPX 
backplane. After the keys are zeroized (deleted), the data 
is protected. In addition to a front panel LED indicator, key 
status is also provided via the user control interface. The 
non-volatile SRAM is a special non-imprinting type while the 
non-volatile EPROM is cleared with a special algorithm. 

JBOD or RAID Configurations

The FSM has four (4) separate groups of solid state 
memory, thus providing up to four (4) separate SATA drives 
(JBOD configuration). Each group is a complete solid-state 
disk with its own NAND Flash Controller and Encryption 
ASIC. Through a build option, the Vortex FSM’s four (4) 
drives can also be combined into one (1) SATA lane (RAID 
configuration) on the VPX bus. This approach makes the 
Vortex FSM a very flexible storage element in any 3U VPX 
system. For instance, the FSM JBOD can provide four (4) 
individual smaller SATA drives to four (4) separate hosts 
while the FSM RAID can provide a single larger drive to 
one host. 
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The FSM is a direct attach SATA storage device. So the 
basic connection of an FSM to a host is not dependent on 
the operating systems or the processor type of the host. 
Different host computers can transmit SATA data differently 
and so throughput numbers will be host dependent. 
 
The individual data throughput for each SATA lane on the 
FSM JBOD with SLC NAND Flash is noted below:

�� Sequential read = 117 MB/s

�� Sequential write = 82 MB/s

The total data throughput for all four SATA lanes on the FSM 
JBOD with SLC NAND Flash is noted below:

�� Sequential read = 468 MB/s

�� Sequential write = 328 MB/s

The total data throughput for one SATA lane on the FSM 
RAID with SLC NAND Flash is noted below:

�� Sequential read = 168 MB/s

�� Sequential write = 165 MB/s

http://www.cwcdefense.com
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Tool-less Removable Storage

The FSM can be quickly removed without any tools. The 
uniquely designed wedge-locks require no tools to loosen or 
tighten. After releasing the two wedge-lock levers, the third 
lever applies mechanical power in order to disengage the 
FSM from the VPX backplane. 
 
Figure 2: FSM Tool-less Wedge-locks

FSM is designed to VITA 48.2 industry standards. So it can 
be safely transported without worry about static effects. No 
special gloves or tools are required for handling. 
 
While in transport, the Zeroize Pushbutton (‘KEY CLR’) is 
still functional. This initiates a zeroize function that clears all 
AES256-bit encryption keys. The zeroize process secures 
critical stored data from unauthorized access. 

Control and Communications

The FSM provides two options for serial communications: 
RS-232 and I2C. Either serial communication option allows 
a terminal or terminal emulator to log onto the FSM and to 
configure the FSM for operation. Once connected properly, 
a designated Administrator can login and configure the 
FSM with the simple User Control Interface (UCI). 

Both serial bus options are through the VPX connectors. 
A special rear transition module (RTM) and fixture are 
available for development efforts. The RTM illustrates the 
availability of I2C, RS-232, SATA lanes, and power via the 
VPX connector. 
 

Figure 3: FSM Development RTM and Fixture

Figure 4: FSM Commands

Command Description

help Information regarding any command

comm Select communication port

tst Temperature status

vst Voltage status of battery

est Error status report

slv I2C slave address

pass Change your password

info Display unit configuration information user 
- Create, display, or modify user accounts

dek Establish Data Encryption Key(s)

ckey Clear keys

path Select SATA configuration

clr Clears all SATA connections

cst SATA connection status

zero Zeroize Unit

quit Log Off

Front Panel Indicators

The FSM front panel has three LED indicators:

�� Power status ‘P’ _ green

�� Key or Security status ‘S’ _ yellow

�� Fault status ‘F’ _ red

http://www.cwcdefense.com
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The green Power LED indicates that external power is 
applied to the FSM. The yellow Security LED indicates that 
data encryption keys (DEK) have been loaded into the 
encryption ASIC. The red Fault LED indicates that the self-
test has failed, or that a failure has occurred at some point 
during operation. While the Fault LED is on, data cannot be 
moved into or out of the FSM SATA lanes. 

Figure 5: FSM front panel indicators

Rugged, High Capacity Storage

The type of NAND Flash memory used in the FSM may 
be either single-level cell (SLC) or multi-level cell (MLC). 
SLC memory provides much better endurance and 
wider operational temperature range (-40 to +85°C) 
than MLC, but is more costly. MLC memory, while 
significantly less expensive than SLC, does not provide 
the endurance and temperature range usually required in 
deployed applications. In harsh deployed environments, 
characterized by wide temperature range and high 
reliability requirements, SLC remains the low-risk, practical 
choice. For benign, test lab environments, MLC memory can 
be considered. 

A NAND Flash Controller is built into each of the 4 FSM 
drives. These controllers set aside a percentage of the 
total available memory (currently 7%) for NAND Flash 
maintenance. This maintenance function is called over-
provisioning. Within this area of memory, the controller 
handles error correction, bad-block management, and wear-
leveling. This memory area constantly is changing as the 
wear-leveling algorithm occurs. 

With the current capacity of the FSM SLC version at 2 TB 
(4 x 512 GB), the usable capacity is 1.86 TB with the 
7% over-provisioning for the critical NAND Flash memory 
functions. This capacity is planned to double in the near 
future to 4 TB.  

FSM Applications

The FSM can be easily integrated into embedded 3U VPX 
architectures. For instance, Curtiss Wright designed the 
Compact Network Storage (CNS) product around the FSM. 
The CNS is a rugged network file server which supports 
standard network protocols (NFS, CIFS, FTP, HTTP). With 
the 2 FSM slots accessible through a door, the CNS 
provides up to 4 TB of removable, encrypted storage to any 
network client. CNS can even store boot files for network 
clients. 
 
Figure 6: CNS File Server with 2 FSM

Other embedded systems have been developed with 3U 
VPX single board computers like the VPX3-1257 from 
Curtiss Wright. One such data recorder system uses two 
FSMs in combination with CW’s VPX3-1257 processor, 
Vortex recorder software, and Universal Capture Card. This 
recorder system is known as the VR-1257 and it captures 4 
continuous streams of Serial FPDP (ANSI/VITA 17.1) data 
from sensors like radar or sonar. The FSM provides 2 TB of 
encrypted, removable storage for transport to an analysis 
station. 
 
Figure 7: VR-1257 Serial FPDP Recorder

http://www.cwcdefense.com
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Figure 8: FSM Dimensions
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Table 1: Specifications
Physical Dimensions

Height 100 mm (3.94") (3U)

Width 24.64 mm (0.97") (1 HP)

Depth 160 mm (6.30")

Weight 0.567 kg (1.250 lb) (with covers)

MTBF 334,815 hours

Environmental Specifications

Temperature 
Storage: -40 to 85ºC

Operation: -40 to 85ºC

Humidity 
Storage: 5% to 95% (non-condensing)

Operation: 5% to 95% (non-condensing)

Vibration

Sine:
 � 10.0 G peak, 15-2k Hz sine wave
 � 1.0 G peak, 5-300 Hz sine wave, 0.5 octave/minute 
sweep rate

Random: 
 � 0.1 g2/Hz, 15-2k Hz, flat PSD profile for each of the 
three mutually perpendicular axes

 � 1.2 G RMS, 5-500 Hz, flat PSD profile for each of three 
mutually perpendicular axes

Shock 40 G, 11 ms duration, half sine wave shock pulse

Lithium Battery Specifications

Operation 
Time 4.95 years

Environment Environmental test methods conform to MIL-STD-810C and 
MIL-STD-202F

Temperature -40 to 85°C

Altitude 50,000 ft.

Replacement
 � Requires factory replacement  
 � Battery level available via User Control Interface 
command

Capacities

SLC NAND 
Flash 2 TB JBOD and RAID versions

MLC NAND 
Flash 2 TB JBOD and RAID versions

http://www.cwcdefense.com
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Warranty

This product has a one year warranty. 

Contact Information

To find your appropriate sales representative:

Website: www.cwcdefense.com/sales

Email: ds@curtisswright.com

Technical Support

For technical support:

Website: www.cwcdefense.com/support

Email: support@curtisswright.com

The information in this document is subject to change 
without notice and should not be construed as a 
commitment by Curtiss-Wright Defense Solutions. While 
reasonable precautions have been taken, Curtiss-Wright 
assumes no responsibility for any errors that may appear 
in this document. All products shown or mentioned are 
trademarks or registered trademarks of their respective 
owners.
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