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Objectives

¢ Describe wired serial Transducer Interface
Modules (TIMs) with IEEE 1451 protocol

+ Show the data reading process and Transducer
Electronic Data Sheet (TEDS) for several serial
devices

* More
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Status of

Serial IEEE 1451.x Networks

IEEE 1451.2 TTI/RS232/RS485 (approved 1997)

TTIl approved 1997 -- Revision working group in prege

IEEE 1451.3 Multi-drop & timestamp  (approved 2003)
but no transceiver hardware yet

IEEE 1451.4 Analog & TEDS (approved 2004)

TEDS only, must be combined with other Dot x fayitdl data

IEEE 1451.6 Open CAN (early approval process)
Far from ready

All now use recently approved |EEE 1451.0 Protocols & formats

IEEE 1451 Wired Networks



Original IEEE 1451.2 (Dot 2)
With 10-pin Transducer Independent Interface (TIl)
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Note: New name is TIM (Transducer Interface Module)
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* SPI line

Original IEEE 1451.2 TII
(SPI) Interface
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Function

Address and data from NCAP to STIM

Data transport from STIM to NCAP

Positive-going edge latches data on DIN
and DOUT

Signals that data transport is active

Performs triggering function

Trigger acknowledge and data transport
acknowledge

Used by the STIM to request service
from the NCAP

Used by the NCAP to detect the
presence of a STIM

Nominal 5-V power supply

Signal common or ground
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* & 6 o o

RS232 version of IEEE 1451.2
(proposed)

Point-to-point serial format

Standard 9-pin connector and +/- 10 volt level
RS485 multi-drop is likely extension

USB under consideration

Advantage is compatibility with most small microtadlers
used with sensor electronics (UART or TX/RX inteda
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Example of a Dot 2 (RS232) TIM
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Network side (NCAP) options
(wired)

Local Netwaork
¢ [Internet/Ethernet . .. _Ehemet | ncap  |[RS232ete ooy
¢ PC Readout Optional -

e o1 (as NCAP) ki
Communication
¢ Industrial
Profibus,
network Fieldbus |e— »| NCAP ~ To TIM
or other
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Basic Requirements for
IEEE 1451 Capable TIMs

TIM must recognize and respond to standard (Dab@)mands (some
required and some optional).

[Our simple demo responds to 5? Commands]
Data must be returned in proper format, specifycddieé header (6
bytes?) and variables [we use IEEE floating p(8atbits].

The required Transducer Electronic Data Sheet (EDSt be present
and in the proper format.

[Our demo has the three required TEDS and onemgdticEDS, a
total of 100? Bytes]

Physical layer (Dot x) must be compatible with érig external
standard

More
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Block Diagram of a Prototype
Dot 2 TIM or Smart Transducer
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Prototype Dot 2 (RS232)TIM

(with 2 sensors and 1 actuator)
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Data Readout Example

¢ Sensor data converted to ASCII for display
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Prototype TIM and NCAP

¢ NCAP interfaces to Internet via Ethernet
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IEEE 1451 Wired Networks 12



TEDS Readout Example

¢ Data In is hexadecimal form
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IEEE 1451.4 (Dot4) Mixed Mode
Interface (MMI)

NCAP (Input Section)

Mixed-Mode Transducer
(Sensor with TEDS)
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Dot4 standard describes TEDS
but not sensor data (analog) signal
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Dot4 System Block Diagram
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More
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Dotd TEDS

Dot4 TEDS differs from standard IEEE 1451.0 TEDS.
It has three parts:

UUID (Universal Unique Identifier) identifies sems&very sensor
(and manufacturer) has unique number 6-byte bicad

(supplied by the EEPROM manufacturer and contrdbethe IEEE).

Basic TEDS section
Manufacturer ID (14 bits), Model No. (15 bits), ig@n Letter (5 bits),
Version Number (6 bits), Serial Number (24 bits)

IEEE Standard Template or Manufacturers TEDS sectio
Translation from Dot4 to DotO TEDS possible
(likewise sensor data is sent in Dot O format)
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Wireless Connection

* Wireless modules with RS232 1/0O when connectedddTIMS are
similar to IEEE 1451.5 (wireless version of IEEES1A

+ Data format and TEDS are the same (both followtbe0 standard).
¢ Demo at IEEE 1451 booth.
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Summary

+ An IEEE 1451.2
+ More

Further information: designer @eesensors.com
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