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TEDs an IEEE Standard

Defined IEEE standard (IEEE 1451) 

Frequently used in other non-expendable 
transducers

Accelerometers

Load Cells

Not commonly used for strain gaugesy g g

Used for transducer Identification

Can also contain sensitivity or measurement 
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TED’s TechnologyTED s Technology

Primary TED’s ID chips manufactured by y p y
Dallas Semiconductor
ID Chips available in a number of form 
factors

TO-92
iButton

Each TED’s ID chip has an individual laser Each TED s ID chip has an individual laser 
etched serial number
DS2431 (standard) also has 256 bits of flash 
memorymemory
1 wire communication bus
Ideally the ID chip would be co-located 
with the transducer
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TEDs in Practice

Transducer performance CriticalTransducer performance Critical
Introduction of TED’s ID chip should not 
alter transducer performance in anywayalter transducer performance in anyway

Users not comfortable with TED’s in primary 
measurement pathmeasurement path

Design needs to be flexible
Different users will need to implement in a 
manner that suits their needs
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Needs to be low cost



TEDs and the RJ-45

Boeing worked with VTI to create a Boeing worked with VTI to create a 
standard that would allow TEDS to be 
sed ith the RJ 45 connectorused with the RJ-45 connector

Wanted to take advantage of TEDs 

Had already standardized on the RJ-45 
because of low cost and ease of use

Had a need to use for the upcoming 787 
9000 channel structural test
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RJ-45 1/4 Bridge Signal pathsRJ-45 1/4 Bridge Signal paths

© VXI Technology, Inc.



RJ-45 1/2 Bridge Signal pathsRJ-45 1/2 Bridge Signal paths
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RJ-45 Full Bridge Signal paths with current 
on pins 4 and 5 Biased to read TED’s 

information

1

2

3

(+) Excitation

(-) Excitation

(-) Signal

RJ45 Connector

4

5

6

7

8

(+) Rcal / TED’s

(-) Rcal / TED’s Return

(+) Signal

(-) Excitation Sense

(+) Excitation Sense8 ( ) Excitation Sense

Indicator LED

Optically
Isolated
Switch

Dallas

Shunt Cal

Data

Gnd

© VXI Technology, Inc.

IDGnd



RJ-45 Signal paths with current on pins 4 
and 5 Biased to do remote shunt 

calibration
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Case Study- CorporationCase Study- Corporation

787 Aircraft Measurement Challenges

New airplane utilizes new materials
Composites required high channel counts p q g

Low excitation levels needed to reduce 
gauge heatingg g g

Schedule pressure
Gauge installation and identificationGauge installation and identification

Improved cable management

Th  Gl b l f t i  h ll ?
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The Global manufacturing challenge?



Boeing 787 Structural Suppliers

Mid Fuselage
KHI Japan Forward FuselageFixed Trailing Edge

Moveable Trailing 
Edge   Hawker de 
Haviland - Australia

Boeing 787 Structural Suppliers

Vertical Fin   
Boeing 

Fredrickson

KHI Japan o a d use age
Boeing Wichita

Fixed Trailing Edge
KHI Japan

Wing Center Box
FHI/KHI Japan

Main & Nose 
Landing Gears
Messier-Dowty

Passenger Entry Doors
Latecoere

Fredrickson

Wing/Body Fairing
Landing Gear Doorsg

Boeing Winnipeg

Wing Leading Edge 
Boeing Tulsa

Outboard Wing 
B

Boeing
Alenia / Vought

Aft/Mid Fuselage Vought Texas
Interiors Integration

Boeing Puget 
Sound
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Wingtips
KAL Korea

Box
MHI Japan FHI / KHI / MHI / KAA

Alenia / Vought
Horizontal Stabilizer

Alenia Italy 



TED’s ImplementationTED s Implementation
Gauges installed at place of manufacture

S   i t ll d i t  “bli d”  i ibl  Some gauges installed into “blind” or inaccessible 
locations

TED’s ID chip installed into the RJ-45 connectorp

Majority of measurements are ¼ bridge

USB Reader used to read ID information after 
installation

Installation information along with location and ID 
recorded into master instrumentation data recorded into master instrumentation data 
spreadsheet

VTI Instruments EX1629 used to read transducer ID 
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when connected at final test location



Wiring Diagram of Typical Axial Strain 
Gauge InstallationGauge Installation
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Dallas TED’s chip is installed in the RJ-45 plug 
idi  i  i l b  f  h providing unique serial number for each 

transducer
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RJ45 to RJ11 Adapter Cable Wiring
used to read directly read installed gaugesused to read directly read installed gauges
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ConclusionsConclusions

User able to improve setup and wiring accuracy 
through the use of an Open TED’s 
implementation

Improvement of test schedule by months not p o e e o es sc edu e by o s o
weeks through the use of TED’s

Cost of implementation is around $1 per 
channel in cost  bringing the cost of utilizing TED’s channel in cost, bringing the cost of utilizing TED s 
for a large scale 10,000 test to affordable levels

Open implementation of TED’s allows User to use 
an  man fact rers transd cers incl ding e isting any manufacturers transducers including existing 
load cells and displacement transducers

TED’s becomes an essential tool to control cost 
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and schedule in competitive testing 
requirements


