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airbus military

About Curtiss-Wright Controls AvioniCs & ElECtroniCs
Curtiss-Wright has a long history with its roots dating back 
to the Wright brothers’ first flight in 1903 and continues 
that path of innovation and advanced engineering, 
applying that expertise to mission critical applications 
in aerospace, naval and land markets. the Avionics & 
Electronics division (CWC-AE) invests heavily in research 
and development to ensure it maintains the technology 
leadership required to deliver high performance Cots and 

custom engineered products to the aerospace market. the 
Acra business unit, within CWC-AE, has over two decades 
experience in developing Flight test instrumentation (Fti) 
solutions including data acquisition, Ethernet, recording 
and real-time ground stations. our customers include all of 
the major aerospace prime contractors and test agencies 
with products supplied to over 300 platforms in 40 
countries worldwide.

There has not been a lost flight or aircraft 
grounded on the program due to Acra 
equipment. It has worked flawlessly since the first 
flight.

We looked at three other vendors but only Acra 
were prepared to do the system the way we 
wanted it - as opposed to taking what they had.

thE CWC-AE AdvAntAgE
CWC-AE provides the most widely-installed Fti system 
in the world with more flight hours than any other. We 
lower risk by supplying Cots hardware that has been 
proven on every platform type in all environmental 
conditions and delivers data reliably every time thanks 
to its ‘works once, works always’ finite state machine 
construction. the Cots design results in short lead 
times ensuring the hardware is delivered quickly. 
 
the design of the Acra KAM-500 means a reduced cost 
of ownership thanks to its modular construction. the 
common product line leads to acquisition cost savings 
by reducing the required inventory of spares. lower 
installation and maintenance requirements help reduce 
operational costs while the simple plug-in module design 
yields extensive flexibility. this, coupled with continuous 
module development, yields lower life-cycle costs as the 

adaptable system is only ever one module away from 
supporting the next sensor or avionics bus technology. 
 
the Acra KAM-500 was designed to be Flight test 
instrumentation from the very beginning. the physical 
characteristics, such as compact, low weight and high 
performance design, were coupled with architectural 
decisions to ensure low latency and coherent data 
flows. the finite state machine design of the Acra KAM-
500 ensures that the hardware acts in a completely 
deterministic manner so the output data can always 
be related to the source. Coherency is maintained 
as all parameters are sampled simultaneously, and 
independently of transmission, across the complete system 
in every card in every chassis making it unnecessary to 
realign or interpolate samples during analysis.

Flight test instrumentation Engineer
Embraer

Flight test instrumentation Acquisition system team leader
Airbus



northrop
grumman corp.

Flight tEst instruMEntAtion solution

FEAturE highlights

Without the ease of use of the Acra system ATR 
would not have been able to take on the flight 
testing in the tight timeframe available.

Thanks to our Acra team-mates for helping us 
launch AV-1 into the Ethernet!

lowErs risk rEducEs cost of 
ownErship fti by dEsign 

reliable: Proven on every platform 
type in all environmental conditions

robust: Works once, works always 

– the data is always valid

short lead times: Cots hardware 
with fast delivery

Acquisition cost: reduced inventory 
of spares due to common product 
line

operational cost: lower installation, 
setup and maintenance requirements

life-cycle cost: Adaptable and 
upgradable modular design greatly 
extends system lifetime

low latency: designed to minimize 
the data transfer time from sensor
to screen

deterministic: guaranteed and 
predictable data - you get what
you expect every time

Coherency: simultaneous sampling 
occurs across the complete system

reliable and rugged - driven by hardwired finite state 
machines; operates in harsh environments 

Compact and low power - ideal when space and power 
are limited 

high performance - high system throughput and 
data integrity
 

Cots modular design - 100+ plug-in modules fit all 
chassis 

Powerful software - intuitive, fast set-up and 
programming; tight integration with display/analysis

Flight test iPt lead
northrop grumman

Flight test Engineer
Atr



CoMPlEtE solution
CWC-AE provides a seamless end to end solution from 
setup, data acquisition and transmission to analysis. the 
same modular products are used to build both single chassis 
and large distributed systems in PCM, Ethernet or hybrid 
topologies. 

For Ethernet systems, switches provide interconnections 
across the system offering data transmission, programming 
and precision time synchronization over a single cable 
using standard technologies resulting in a system that is 
easy to setup and maintain.



nEtWorK nAtivE
CWC-AE develops reliable high performance Ethernet interface modules that build real packets instead of simply wrapping 
PCM into a packet structure.

in such a network, setup, data acquisition and synchronization occur over a single Ethernet connection, leading to 
significant savings in wiring complexity and weight. Ethernet data from an Acra KAM-500 is optimally packetized for 
Ethernet transmission and recording but can also be converted to many other industry standard protocols. this facilitates 
hybrid system e.g. PCM dAus can be integrated into an Ethernet system or Ethernet data can be converted to PCM for 
telemetering.

True network native hardware means the power of Ethernet can be exploited, 
such as allowing software to talk to every chassis in parallel for far faster setup 
and diagnosis.

oPEn stAndArds
CWC-AE embraces open standards and protocols for file 
storage and for system synchronization, management and 
configuration. the use of sAtA, CF and PCAP, irig 106 
Ch 4/10, ensures immediate open access to data with a 
huge user-base for support and services. CWC-AE also 
uses standard networking protocols such as the simple 
network Management Protocol (snMP), iEEE 1588 PtP, 
unicast datagram Protocol (udP) and the trivial File 
transfer Protocol (tFtP). XidMl, an open XMl metadata 
standard for the aerospace community, provides a vendor-
neutral hardware configuration platform that describes 
how data is acquired, processed and packaged for 
transmission, storage or reproduction. 

CWC-AE’s Fti product design is based on the inEt-X 
framework which has been developed around the core 
recommendations and technologies outlined in the CtEiP 
integrated network Enhanced telemetry (inEt) standard. 
CWC-AE’s open standards philosophy facilitates device 
interoperability, inEt compliance and frees the end user 
from proprietary hardware and software products.

rEliAblE FroM Air to ground
reliable data delivery is ensured between the 
airborne system, the rF link and the ground system 
through system engineering and the use of proven 
and validated products.

Ethernet
recorder

rugged 
switch

Engine
mounted

dAus

grandmaster

dAu

gPs
Antenna

dAu with 
Ethernet to PCM 

bridgerF
transmitter

blade
Antenna

ground station



the Acra KAM-500 data Acquisition unit (dAu) is an airborne acquisition and transmission system that consists of a 
chassis, a backplane controller and user selected modules. this highly configurable system enables fully customized 
systems to be built using Commercial off-the-shelf (Cots) products. From its inception, the Acra KAM-500 was designed 
specifically to optimally balance small size with high performance to be the perfect fit for the majority of Fti applications.
 

 

the Acra KAM-500 dAu achieves high performance by utilizing a 100% digital architecture to support a throughput of 
up to 64Mbps per unit, aggregating up to a gigabit per second throughput for a network distributed system. this mature 
architecture has remained stable for over a decade thanks to the future proof design philosophy. this eliminates the need 
to refresh a product line every few years, offers unequaled backwards compatibility and means there is a vast selection 
of modules available.
 
A key concept behind the Acra KAM-500 is “any module, any chassis, in any combination”. Modules or chassis can be 
added to the system or individually replaced. there are over a hundred modules and variants available and chassis can 
be built with any mixture of modules to meet the specific needs of a program. the high number of modules and ongoing 
development means the Acra KAM-500 is only one module away from any application. this modularity means inventory 
requirements are minimized and the proven, easy migration path to new networking and sensor technologies, such as 
smart and wireless sensor networks, greatly extends system life time and reduces life-cycle costs. 

The Acra KAM-500 is driven by hardwired finite state machines with a 
‘works once, works always’ operation to make it extremely reliable. This 
low power design results in less heat and, coupled with its compact size 
and MIL-SPEC ruggedness, makes it ideal for installing in locations that 
have limited space and are subject to harsh environments.

ACrA KAM-500 dAu

dAtA ACquisition

DIGITAL BACKPLANE
Synchronous Clock , at 8MHz, Address and Data Lines, Read/Write Strobes

USER SLOTS
Any module in any slot
3, 6, 9, 13 as standard

BACKPLANE CONTROLLER
with data encoder
PCM or EthernetPSU

Generates +5, +/-12V, +/-7V
Isolated/filtered/protected



stAndArd chAssis

AltErnAtivE chAssis

the alternative Acra KAM-500 dAus use the same stable, well proven and mature backplane technology as the 
standard chassis and utilize the same standard modules✧. A wide range of module-level core logic, combined with a 
stable backplane design ensures that no challenge is too great where the program merits the customization of Cots 
technology and the schedule can accommodate the corresponding lead-times.

*Fully populated with typical modules

✧ the microKAM is an ultra-compact unit and does not use the standard modules.  Please contact sales for further details.

the Acra KAM-500 standard chassis are the most popular dAu and ideal for most applications.

Chassis User Slots Height Length Width Mass*

Chs/03u 3 3.88” (98.5mm) 5.51” (140mm) 3.15” (80mm) 2.87lb (1.3Kg)

Chs/06u 6 3.88” (98.5mm) 7.17” (182mm) 3.15” (80mm) 2.75lb (1.7Kg)

Chs/09u 9 3.88” (98.5mm) 8.82” (224mm) 3.15” (80mm) 4.74lb (2.2Kg)

Chs/13u 13 3.88” (98.5mm) 11.02” (280mm) 3.15” (80mm) 5.95lb (2.7Kg)

Chassis User Slots Height Length Width Mass*

Chs/02F 2 3.31” (84.2mm) 5.37” (136.5mm) 2.05” (50.2mm) 1.79lb (0.81Kg)

Chs/03F 3 3.31” (84.2mm) 4.78” (121.5mm) 2.51” (64mm) 1.97lb (0.89Kg)

Chs/05F 5 4.62” (117.5mm) 5.51” (140mm) 3.92” (92mm) 3.43lb (1.56Kg)

Chs/04l 4 3.88” (98.5mm) 9.52” (242mm) 1.6” (40mm) 3.27lb (1.48Kg)

Chs/012r 12 3.88” (98.5mm) Annular 9.84” (250mm) 8.28lb (3.75Kg)

microKAM✧ 2 1.86” (47.3mm) 4.92” (125mm) 1.99” (50.8mm) 0.58lb (0.26kg)

3U 6U 9U 13U

2F 3F 5F 4L

microKAM

12R

* Fully populated with typical modules
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ACrA KAM-500 ModulE sElECtion guidE

bus monitors digitAl

bAckplAnE controllErs

KAd/AbM/101 ArinC 429 bus monitor snarfer/parser - 8ch

KAd/AbM/102 ArinC 429 bus monitor parser/packetizer - 8ch

KAd/Ari/002 ArinC 429 transmitter - 1ch

KAd/Ari/103 ArinC 573 bus monitor parser - 1ch

KAd/Arr/101 AFdX redundancy remover - 1ch

KAd/CbM/101 CCdl bus monitor parser - 4ch

KAd/CbM/102 CAn bus monitor parser - 4ch

KAd/CbM/103 CCdl/MCdl bus monitor parser - 4ch

KAd/CbM/104 Csdb bus monitor parser - 4ch

KAd/CbM/105 CAn bus monitor packetizer - 4ch

KAd/EbM/101 Ethernet bus monitor parser - 1ch

KAd/EbM/102 gigabit Ethernet bus monitor parser - 1ch

KAd/EbM/103 ArinC 429 on AFdX bus monitor parser -1ch

KAd/FbM/102 Firewire bus monitor parser - 1ch

KAd/FbM/103 Firewire s200b bus monitor parser - 1ch

KAd/hbM/102 g1000 hsdb bus monitor parser - 1ch

KAd/Mbi/001 Mil-std-1553 remote terminal - 1ch

KAd/MbM/101 dual redundant Mil-std-1553 bus monitor with 
PArsEr-packetizer – 1ch

KAd/Msb/103 Mil-std-1553 bus monitor parser - 1ch dual 
redundant

KAd/PbM/001 Panavia bus monitor parser - 8ch

KAd/PbM/002 MC/EnMC bus monitor snarfer/parser - 1ch

KAd/sdi/103 serial data bus monitor parser - 1ch

KAd/tbM/101 ttP bus monitor parser/packetizer - 1ch dual 
redundant

KAd/uAr/102 rs-232/422/485 bus monitor snarfer/parser - 
4ch

KAd/uAt/101 rs-232/422 asynchronous transmitter - 8ch

KAd/ubM/101 rs-422/485 serial bus packetizer - 8ch

KAM/sbM/101 EFAbus Express/stAnAg 3910 bus monitor 
parser - 1ch dual redundant

othEr modulEs

KAd/bit/101 built-in self test module

KAd/bit/102 built-in self test for networked Fti

KAd/dAC/001 Analog and discrete outputs – 24ch

KAd/EnC/106 irig-106 PCM encoder with PMF output

KAd/EnC/111 CCsds encoder with Ethernet interface and 
internal 64Mb memory buffer

KAd/Eth/101 dA and programming over Ethernet

KAd/Eth/102 inEt-X, 2.5Msample/sec, dA and programming 
over Ethernet

KAd/MbC/001 Mil-std-1553 bus controller

KAM/MEM/004 CompactFlash, data extraction via Ethernet

KAM/MEM/103 CompactFlash memory

KAd/rtC/002 real-time clock (rtC) generator

KAd/rtC/003 rtC generator with memory status outputs

KAd/sWi/101 3 to 1 aggregator Ethernet switch

KAd/sWi/102 2 to 2 aggregator with console port

KAM/tCg/102 Combined gPs and irig input

KAd/utl/102 Format select line sequencing

KAd/vdC/001 Cvsd voice to digital converter – 2ch

KAd/vid/106 h.264 video encoder – 1ch

KAd/bCu/101 irig-106 backplane controller and encoder

KAd/bCu/140 Ethernet backplane controller - inEt-X compatible

KAd/dPi/002 data input (rAM reader) - dual-port

KAd/dsi/102 discrete input (counters, time tagging) - 24ch

KAd/dsi/104 bi-level optically isolated input (counters, time 
tagging) - 24ch

KAd/sdi/001 serial data input (clock out) - 8ch



dAs studio 3

sEtuP soFtWArE

dAs studio 3 is an Fti hardware setup and management software that has been developed using feedback from decades 
of support experience in the data acquisition community. it has been designed to save time in entering, reviewing and 
validating setup information and to ensure that instrumentation is correctly configured. dAs studio 3 provides hardware 
discovery, setup, programming and validation in a single integrated environment.

the software is optimized for multi-core platforms with a multi-threaded architecture and parallel processing. this high 
performance means that system validation and programming is performed in minutes or even seconds. the integrated 
environment allows status, discovery, programming and other tools to be accessed without having to exit and launch 
another application. the user interface is simple and easy to learn with data rich tables and a consistent look that cuts 
through the complexity of configuring a data acquisition system. 

dAs studio 3 has been designed to allow easy integration of new applications. this facilitates the rapid development of a 
wide range of tools to help engineers save time setting up, testing and managing their systems. Examples include bridge 
balancer 3 which automatically balances bridge outputs and PCM Frame builder 3 which automatically construct PCM 
frames while optimizing the placement of parameters.

FEAturEs
system automatically discovers interconnected devices 
and manages inter-chassis communication

seamlessly integrate 3rd party equipment

view how the system is configured at a glance

Change thousands of settings simultaneously

re-use of proven configurations

rapid system programming via XidMl task file

Edit frames using a visual editor with custom parameter 
color coding and zoom and pan functions

dynamically check for errors

generate an htMl report from XidMl files

Acra support of XidML has allowed us 
to improve the efficiency of our flight test 
programs.



nEtWorK sWitChEs

Switch Ports gigabit daUs aggregators tap Filtering grandmaster Form Factor

nEt/sWi/001 8 _ 7 1 _ _ _ lru

nEt/sWi/003 8 Y 1 -- 7 1 -- 7 Y Y Y lru

nEt/sWi/005 16 Y 1 -- 15 1 -- 15 Y Y Y lru

KAd/sWi/101 4 _ 3 1 _ _ _ Module

KAd/sWi/102 4 _ 2 2 _ _ _ Module

KAd/sWi/108 4 _ 1 -- 4 1 -- 4 1 -- 2 _ _ Module

the Acra network switch products are specifically designed for the unique requirements of Fti networks. they are 
deterministic, reliable and fast due to their hardwired switching design which eliminates packet loss in properly designed 
networks. there is no adaptive or dynamic switch behavior as the Ethernet data output of the dAu is predictable and 
known in advance. this deterministic acquisition and transmission facilitates coherency.
 
the switches have a rugged compact form to survive the extreme conditions of the aerospace environment and feature live 
at power-up functionality that eliminates boot-up delays and minimizes data loss from power outages. An Xbar architecture 
facilitates flexible forwarding and filtering configurations (e.g. to send data to multiple destinations for real-time monitoring, 
recording and transmission). All managed switches include an embedded iEEE 1588 grandmaster that distributes Precision 
time Protocol (PtP) packets to ensure system wide data coherency. support for the simple network Management Protocol 
(snMP) allows users to configure the switch and query for health and status information.

FEAturEs
Eliminate packet losses

guaranteed throughput

Compact and rugged housing

live at power-up

hardwired or configurable routing

based on open standards and protocols

iEEE 1588 PtP transparency

rugged MightyMouse connectors

store and forward switching architecture

integrated gPs and digital irig-b (grandmasters only)

snMP support

lru or KAM-500 module variants available

dAu -
Analog

dAu -
video

recorder PCM
gateway



dAtA rECordErs

Chassis dZUS Rails Storage dimensions (HxLxW) ethernet Speed
nEt/rEC/001 2 CF 2.24 x 2.75 x 4.9"

57 x 70 x 127mm
100baset

nEt/rEC/002 3 ssd 2.8 x 6.4 4.9"
71 x 163 x 127mm

100baset

nEt/rEC/003 3 ssd 2.8 x 6.4 x 4.9"
71 x 163 x 127mm

1000baset

Acra Fti recorders are rugged, compact and utilize removable Cots solid state media. the range features dedicated 
data recorders and recorders with integrated data acquisition capabilities. designed for reliability, they are live on power-
up and ensure minimal data loss during power outages. A PC identifies the media as a FAt32 drive so that the data is 
instantly accessible with no need for proprietary hardware or software. data files are recorded in the popular open PCAP 
(packet capture) format and are readable by gs Works 7 display and analysis package, as well as many other third 
party software products.

the Acra nEt-500 recorder range consists of stand-alone Ethernet recorders that store data to Cots removable 
CompactFlash or solid state drive (ssd) media. they support 100/1000baset recording, utilize irig/gPs/iEEE 
1588 PtP time synchronization and are live on power-up. Combined with Acra KAM-500 dAus, these form a powerful 
distributed recording system.

FEAturEs
integrated Ethernet recording

streamlined data buffering techniques protect data 
from power outages

discrete i/o and Ethernet remote control

display panel indicates the memory and recording status

rECordErs



dAtA ACquisition rECordErs

FEAturEs
Proven, extensive range of data acquisition modules

integrated Ethernet recording

built-in audio encoding and gPs receiver

Ethernet output for real-time data monitoring

the Acra ssr-500 family is a rugged range of multi-role recorders with integrated data acquisition to cater for diverse 
application requirements. based on open standards, these network native recorders allow immediate access to your data. 
they leverage the investment in the Acra KAM-500 modules by utilizing the same technology to provide a wide range of 
interface support. Aperiodic data is recorded only when there is activity on an asynchronous bus, resulting in efficient file 
storage.

Chassis User Slots dZUS Rails Storage dimensions (HxLxW) ethernet Speed
ssr/Chs/001 4 4 CF 3.34 x 5.67 x 4.9”

85 x 144 x 127mm
100baset

ssr/Chs/002 4 5 ssd 4.45 x 6.39 x 4.9”
113 x 162.4 x 127mm

100baset

ssr/Chs/003 4 5 ssd 4.45 x 6.39 x 4.9”
113 x 162.4 x 127mm

1000baset

Chassis Mounting Storage dimensions (HxLxW) ethernet Speed
ssr/rEC/001 lugs CF 1.5 x 2.75 x 4.57”

38.1 x 69.85 x 116.3mm
100baset

ssr-500 chAssis

ssr-500 pcm rEcordEr

crAsh protEctEd rEcordEr fAmily 
CWC-AE manufactures compact and light crash protected recorders that have the capability to acquire and store data 
from a number of sources. these multi-purpose flight data recorders are ideal for applications requiring a combined fully 
qualified and approved flight data recorder, cockpit voice recorder and data acquisition system.



CWC-AE provides sophisticated ground station boards 
and systems based on cutting edge bit synchronizer, smart 
source selector (sss) and decommutator technology. the 
resulting systems significantly improve signal reception, 
reduce the number of dropped frames and increase data 
throughput. these systems are specifically tailored to meet 
the demanding needs of real-time applications, leveraging 
decades of experience designing flight test solutions. 
 
leading edge bit synchronizers coupled with sss 
technology yield best in class bit error rates. the 100% 
digital design reduces the effects of temperature and noise 

that are normally inherent to analog systems and produces 
the same performance at all rates and for all codes. 
Combined with sss technology, a dual-channel ground 
station system using diverse receivers can achieve a 
possible bEr of 3db better than theory for a single receiver. 
three or more channel sss are ideal for adding coverage 
to blind spots found, for example, around buildings or 
on runways. these can also be used to further enhance 
the reception when combined with other channels. Eight 
diverse channels working together can achieve a possible 
bEr of 9db better than theory.

ground stAtion ProduCts

this innovative sss technology also supports the use of 
encrypted data. reconstructed data is decommutated 
into minor frames which are time tagged using an irig-b 
source. the telemetry ground stations offer an end to 
end solution from receiver to processed data with tightly 

integrated hardware and software that has a host of 
features that allow displays, data and analysis techniques 
to be built, tested and saved with little effort at any time 
before or during the mission.

bE
r

binary theory
single Channel

smart source selector



ground stAtion soFtWArE
Analysis software products have been specifically designed for flight test applications to provide a powerful integrated 
solution that saves time and money. gs studio 3 is used to configure and manage Acra gts-500 ground stations. its 
intuitive user interface ensures any required configuration changes are quick and easy to implement.

System

gts/sYs/005 gts-500 telemetry ground station system with 
receivers, dual channel smart source selector, 
PCM decommutator, gPs/irig time reference, 
gs studio 3 and gs Works 7

gtS-500 PCi Boards 

gts/bsC/003 20Mbps bit synchronizer PCi card

gts/bsC/004 dual channel 20Mbps smart source selector PCi 
card

gts/bsC/005 dual channel 20Mbps bit synchronizer PCi card

gts/bsC/006 tri channel 20Mbps bit synchronizer PCi card

gts/dEC/003 20Mbps bit synchronizer and PCM 
decommutator PCi card

gts/dEC/004 dual channel 20Mbps smart source selector and 
PCM decommutator PCi card

gts/dEC/005 dual channel 20Mbps bit synchronizer and PCM 
decommutator PCi card

gts/dEC/006 tri channel 20Mbps bit synchronizer and PCM 
decommutator PCi card

gts/FsC/003 20Mbps PCM decommutator PCi card

gts/FsC/005 dual channel 20Mbps PCM decommutator PCi 
card

other Boards

gts/rCv/001/PbE 14 Mbps E-band receiver PCi card with 12 iF 
filters

gts/rCv/001/Pbl 14 Mbps l-band receiver PCi card with 12 iF 
filters

gts/gPs/002 PCi card with gPs and irig-A/b inputs and 
irig-b output

Software & accessories

sWP/gts/003 gs studio 3 setup and management software for 
ground stations

sWP/gsW/007 gs Works 7 visualization and analysis software 
package

gts/bAY/001 desktop PC 5.25 inch drE/ssd/001 harness

sAM/dEC/007 type ii irig-106 compatible PCM 
decommutator  

gts/iFC/003 PCMCiA to PCi board for use with the        
sAM/dEC/007 PCM decommutator

gs WorKs 7
gs Works 7 is the real-time and post-test display and 
analysis software suite (powered by symvionics iAds® 
technology) that has been designed from the ground up to 
meet the needs of the flight test community. Customers are 
assured of quality data as it is tightly integrated with gts-
500 ground station systems. it utilizes multi core capabilities 
with a multi-threaded architecture for maximum efficiency 
and is scalable from a laptop to a large workgroup 
through its Client/server software architecture. Every data 
point is cached to disk allowing immediate scroll back 
through the time history – no data is ever lost, it continues 
to be stored in real-time and can be instantly transferred 
to another analysis workstation. An interactive interface 
lets users create customized displays in seconds that can 
contain multiple windows arranged into different desktop 
groups and sent to multiple monitors via multi-port graphics 
processors or Ethernet.
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