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Echelon, LON, Neuron, LonWorks, LonTalk, LonBuilder, LonManager, LonUsers, and LonBulider are
registered trademarks of Echelon Corporation.

Lontink, NodeBuilder, LonMaker, LonSupport, and LonMark are trademarks of Echelon
Corporation.

The information contained herein is subject to change without notice.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringement of patents of other.
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA of others.

Neuron ® Chips are manufactured and sold. under license from Echelon. In order to
purchase Neuron Chips, customers must first enter into a Developer’'s License Agreement or
an OEMLicense Agreement.

These TOSHIBA products are intended for usage in general electronic equipment (office
equipment, communication equipment, measuring equipment, domestic electrification, etc.).
Please make sure that you consult with us before you use these TOSHIBA products in
equipment which requires high quality and/or reliability, or in equipment which could have
major impact to the welfare of human life (atomic energy control, airplane, spaceship, traffic
signal, combustion control, all types of safety devices, etc.). TOSHIBA cannot accept liability
for any damage which may occur in case these TOSHIBA products were used in the such
equipment without prior consultation with TOSHIBA.

TMPN3150 and TMPN3120 are licensed products under the patent license agreement
between TOSHIBA and Bull CP8, and is prohibited from any “ PORTABLE DEVICE” application
as explained below:

“PORTABLE DEVICE” shall mean any portable device

(i) complying with 15O standard 7816 width and length dimensions, plus or minus ten
{10) millimeters, and with a thickness equal to or less than three (3) millimeters. or

(i) Incorporating an object complying with the electrical contact assignments and
pattern defined in 15O standard 7816, part2, or

(iiiy with means for establishing connection (with or without contact), the purpose of
which is identification of the bearer there of and /or the portable device itself, as
well as storage of information and /or history relating to said bearer and /or said
portable device, provided the portable device referred to in this (iii) is of pocket
size.

€ 2000 TOSHIBA CORPORATION
All Rights Reserved




This data book is intended for use with the following Toshiba
products:

TMPN3120B1AM, TMPN3120E1M, TMPN3120B1AM, TMPN3120E1M,
TMPN3120FE3M/U, TMPN3120A20U/M and TMPN3120FE5 are
hereinafter called TMPN3120xx, TMPN3150B1AF. Older versions of
these parts, including the TMPN3120AM and TMPN3150AF, are not
discussed in this book. For information on these first generation
parts, contact Toshiba Corporation.




Contents

[ 1] Discontinued Products and Product List

1.1 List of Discontinued Products .. ...,
1.2 Product Comparison ...
1.3 Conparison between Neuron Chip and

Firmware Versions

[ 2] Handling Precautions ... ...

1. Using Toshiba Semiconductors Safely .

2. Safety Precautions .. e e
2.1 General Precautions Regarding
Semiconductor Devices .

3. General Safety Precautions and

Usage, Considerations ...
31 From Incoming to Shipping ......
3.2 Storage
3.3 Design

3.4 Inspection, Testing and Evaluation, ......
3.5 Mounting ........... i
3.6 Protecting Devices in the Field.
3.7 Disposal of Devices and
Packing Materials .. .

4. Precautions and Usage considerations Specific
to Microcontrollers
4.1 Design

[3] Introduction ...

3.1 General Description ...... e

19
21
21

21

23

25
26

27

28
28
31
33
37
38
43

44

45
45

47

49




[4]

[5

[6]

[7]

[8]

Technical Datasheets ................................. 51
TMPN3150BIAF e e 53
TMPN3120BT1AM .. e 61
TMPN3T120ETM oo e 68
TMPN3120A20M /U ..., . : 75
TMPN3120FE3M/U .. i e e 85
TMPN3T20FESM .o e . 95
® : :
LonWorks Architectural Overview 105
CPUs . 109
Memory o 117
7.1 EEPROM . . . 119
7.2 R AM 120
7.3 ROM .. o e ... 120
7.4 External Memory ............... 121
LonTalk Protocol ... ... 123
8.1 Multiple Media Support ...l 125
8.2 Support for Multiple Communication Channels ..... 126
8.3 Communication Rates ................... e 126
8.4 LonTalk Addressing Limits .............................. 127
8.5 MeSSage SEIVICES ... ottt e 128

8.6 Authentication




8.7
8.8
8.9
8.10

Priority e 1D
Collision Avoidance .. .. .. .. .. .. .. 129
Collision Detection .. .. .. .. .. .. .. .. .. 130
Data Interpretation. 130

8.11 Network Management and Diagnostic Services . 130

[9] Network Communication Port

.................... 131
91 Single-Ended Mode .... 135
9.2 Differential Mode ....... 140
9.3 Special-Purpose Mode .. 141
[10] Programming Model .. ......... 145
10.1 Timers ... .. .. .. . .. .. 147
10.2 Network Variables . ............... . 148
10.3 Network Variable Aliases 152
10.4 Explicit Messages .. . : 153
105 S ¢ h e d u I e r 158
10.6 Additional Functions 160
10.7 Built-In Variables .. 166
10.8 TMPN3120 x x Chip Firmware
E x t e n s i o n s : 166
[ 11 ] Application | /O ...... .. ... P 167
11 .1 1 /O Timing Issues . 175
11 .1. 1 Scheduler-Related | / 0 T|m|ng Informatlon 175
11.1.2 Synchronization ) . L o177
11.1.3 Firmware and Hardware Related
|/ 0 Timing Information  ........ 178
11.2. 1/O ODbjects ... .. 179
11.2.1 Bit Input A
11.2.2 Bit Output ... ... . . 180
11.2.3 Bitshift Input’. ... ... ... ... ... 181




11.2.4 Bitshift Output - ................ ... ... ... 182

11.25 Byte Input ... . 184
11.2.6 Byte Output ...................... e 185
11.2.7 Dualslope Input .........c.ooooiiiii 186
11.2.8 Edgedivide Output ...t L 188
11.2.9 Edgelog Input ... 190
11.2.10 Frequency Output ..., 192
11.2.11 1€ 1O oo e, 193
11.2.12 Infrared Input ... ..o 196
11.2.13 Leveldetect input ..., 197
11.2.14 Magcard Input ... 198
11.2.15 Magtrack 1 Input ..., 200
11.2.16 Muxbus /O ..oorrriiii 202
11.2.17 Neurowire /O ...oiiiiiiiiiii i 204
11.2.18 Nibble Input ... 209
11.2.19 Nibble Output ... 210
11.2.20 Oneshot Output ................................. 211
11.2.21 Ontime INpUt ..o 212
11.2.22 Parallel 1/0 .. 214
11.2.23 Period iNPuUt ..o 220
11.2.24 Pulsecount Input ..., 221
11.2.25 Pulsecount Output ..........ccooviiiiiiinnn.., 222
11.2.26 Pulsewidth Output ............... SRR 223
11.2.27 Quadrature Input .........coiiiiiiiii 224
11.2.28 Serial Input ... 226
11.2.29 Serial. OQutput. .....ooiiiiii i 228
11.2.30 Totalcount Input .........iiiiiiiiiiii.. ., 230
11.2.31 Touch /O .ooiiiiiii e 231
11.2.32 Triac Output ..o 234
11.2.33 Triggeredcount Output ............cooovvnnnnn, 237
11.2.34 Wiegand Input ..., 238

11.2.35 16-bit AS-type AD Converter . . ... . . 241
11.3 Notes




[ 12 ] Additional Functions . . . . . ... 245

121 SEIVICE PiN ..ot e 247
12.2 Sleep /Wake-Up CirCUItry -......cccomeooorer coiineenn 248
12.3 Watchdog Timer ........ccooioiiiiiiiiiiiii s 249
12.4 ReESEt CirCUIL ... et e 250
125 Programmable Low Voltage Detection -------- .. 254
12.6 Reset Processes and Timing .-« -c--corer coirnanns 255
12.6 Clocking System ...........oooiiiiiiiiiin 262
[13] Package Types and Dimensions ... 265
13.1 PCB Neuron Chip Pad Layout -:--eceoeeee ooiiinnnns 271
13.2 Socket Information ................. S 272
[ 14] Electrical Characteristics .............................. 573

14.1 Communications Port Differential Receiver
Electrical Characteristics .. .. .. .. .. .. .. .. 215

142 Memory Interface Timing Specifications 277

APPENdiX A Al
Neuron Chip Data Structures ................. A3
The System Image e A3
The Application Image ... A4
The Network Image .. .. * . .. .. .. .. .. .. AbD
On-Chip EEPROM Layout ... A-6
RAM Layout Lo A-7

A.l Fixed Read-Only Data  Structure ........ A-9
A.1.1 Read-Only Structures Field

Descriptions .. .. .. .. A-T 1

A.2 The Domain Table .. .. .. ... A-15

A.2.1 Domain Table Field Descriptions .. A-16




A.3 The Address Table ........ JA-17
A.3.1 Declaration of Group Address
Format ...... ... .. .. . . . . ... ... .. A-18
A.3.2 Group Address FreId Descrrptrons .. .A-19
A.3.3 Declaration of Subnet /'Node Address
Format .................... : A-20
A.3.4 Subnet/ Node Address Field
Descriptions ............ S A-20
A.3.5 Declaration of Broadcast Address
Format .............. A-20
A.36 Broadcast Address FreId
Descriptions .. ............. A-21
A.3.7 Declaration of Turnaround Address
Format ................. ... ......... A-21
A.3.8 Turnaround Address Field
Descriptions ..... .. , : A-22
A.3.9 Declaration of Neuron ID Address
Format ...... A-22
A.3.10 Neuron ID Address F|eId
Descriptions ............. ........... A-22
A.3.11 Timer Field Descriptions ............ .A-23
A.4 Network Variable Tables e, A-25
A.4.1 Network Variable Configuration Table
Field Descriptions ............ A-28
A.4.2 Network Variable Alias Table Field
Description ............ ... ... ..., A-29
A.4.3 Network Variable Fixed Table
Field Descriptions ............ A-29
A.5 The Standard Network Variable Type (SNVT)
Structures . ....... . A-30
AS5. 1T SNVT Structure FleId Descrrptrons .. .A-33
A.5.2 SNVT Descriptor Table Field
Descriptions . ... ... ..... A-34
A.5.3 'SNVT Table Extension Records .... .A-35
A.5.4 SNVT Alias Field Descriptions ........ A-36

10




A.6 The Configuration Structure ..-...-........ A-37
A.6.1 Configuration Structure Field

Descriptions . A - 3 8

A.6.2 Direct Mode Transceiver Parameters
Field Descriptions .. A-42
Appendix B: . . . . . . . [ .. . Bl

Network Management and Diagnostic Services . B-3
Sending Network Management or

Diagnostic MeSSages .........cooriiiiiii B-6
Addressing .. ... . . . . . . . Bb
Configuration Changes e e B-7
B.l Network Management Messages ......... B-8
B.L1~ Node Ildentification Messages .. . . . B-8

B.1.2 Domain Table Messages ........... B-10

B.1.3 Address Table Messages ........... .B-12

B.1.4 Network Variable-Related Messages .. B-1 5

B.1.5 Memory-Related Messages . B-l 9

B.1.6  Special Messages B-25

B.1.7 Wink .. ... .. .. ... .. B-27

B.2 Network Diagnostic Messages .. B-28
8.3 Network Variable Messages ................ .B-34
Appendix C. ... N C-1
C.1 AD Converter Software Driver ............. C-3

C.2 Programmable Reset Time ... C-6

11




TOSHIBA Usage Guidelines for Echelon Trademarks

Usage Guidelines for Echelon Trademarks

Note: These guidelines do not cover usage of the LonWorks® Independent Developer Logo, the
trademark LonMark®, the LonMark Logo, the Echelon@ Authorized Network Integrator
Logo or the Echelon@ LoNWorks® Integrator Partner Logo. See Section 8 below.

L. ALWAYS USE ECHELON TRADEMARKS IN AN APPROVED FROM.

Trademarks should be presented in the recommended styles shown below (all caps, upper and
lower case,or a combination of large and small caps):

Registered Trademarks

Echelon@ Neuron@
LON® LonManager®
LonTalk® 3150®
" LonBuilder® LoNWoRrks®
LonUsers® 31209
NodeBuilder® LonPoint®

Digital Home@

Other Trademarks

LonLink™ LONews™
LonSuppart™ LonMaker™
LonResponse™ i.LONTM

Changes or alterations in the names above are not generally ‘allowed. Any variation must be
cleared through Echelon’'s Advertising and Creative Services Director.

RIGHT RIGHT
LonWoRrks® LonTalk®
WRONG WRONG
Lonworks® ‘LONTALK®

13




TOSHIBA Usaae Guidelines for Echelon Trademarks

2. ALWAYS USE ECHELON TRADEMARKS IN A MANNER CLEARLY INDICATING THAT THEY ARFE’
TRADEMARKS OWNED BY ECHELON.

Trademarks should be properly marked to give notice that they are, in fact, trademarks of
Echelon Corporation. Registered trademarks should always be used with the federal registration
symbol "®", while marks that have not been registered (including marks that are the subject of
“pending” applications) should be used with the symbol “™" where the mark initially appears.
Use of the registration symbol or “*™* must appear with the first usage of the trademark in a
document; subsequent occurrences do not require the symbols. When used in a printed
document, the symbols should be half the point size of the word and then superscripted half
the point size of the word.

A footnote reference to ownership of the trademarks must be used on all products,
documentation and advertisements in the following format: “Echelon, LON, LonWorks,
LonBuilder, NodeBuilder, LonManager, LonTalk, LonUsers, LonPoint, Neuron, 3120, 3150, the
Echelon logo, and the LonUsers logo are trademarks of Echelon Corporation registered in the
United States and other countries. LonLink, LonResponse, LonSupport, and LonMaker are
trademarks of Echelon Corporation.” Where appropriate, a subset of this attribution may be
used.

The list of registered and unregistered marks will be updated periodically as pending

applications mature to registration, and as such, it is important to determine status of the marks
before using either symbol.

Trademarks should not be joined with other terms (by a hyphen, for instance) nor used with

unapproved logos, graphics, photos, slogans, numbers, design features or symbols. Trademarks
should never be “made plural,” never be mixed with other trademarks, and a trademark’s
spelling should never be altered.

3. ALWAYS USE ECHELON TRADEMARKS AS ADJECTIVES, NEVER NOUNS, AND THE MARKS SHOULD
BE FOLLOWED BY THEAPPROPRIATE GENERIC TERMINOLOGY.

Trademarks are meant to signify the brand or source of the product and should not be used in
a manner which suggests that the trademark is the name of the product. Companies that allow
their trademarks to be used as nouns risk losing their rights in those trademarks. Classic
examples of words that began as trademarks but were lost due to misuse include “aspirin,”

“escalator” and “cellophane.” Because the public came to see these terms as the product names
instead of the brand names, trademark rights were forfeited.

The most common mistake is to use the trademark as a noun instead of as an adjective
followed by the generic term. Examples:
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RIGHT

"LonWorks® networks can control existing home systems.”
WRONG

“LoNWorks® can control existing home systems.”

RIGHT

“The LonTalk® protocol is built into every Neuron@ chip.”
WRONG

“LonTalk® is built into every Neuron@.”

4. DO NOT IMPLY OR SUGGEST THAT A PRODUCT BASED ON ECHELON'S TECHNOLOGY IS AN
ECHELON PRODUCT OR THAT ECHELON SPONSORS THE PRODUCT.

While Echelon understands and appreciates the customer’s need to accurately describe the
technology incorporated into the product as Echelon technology, the product materials and
advertising cannot wrongly imply that the customer’s product is an Echelon product, explicitly or
implicitly. Care must be taken to clearly distinguish Echelon’s products (and trademarks) from
the customer’s products and marks, as discussed more specifically in these guidelines. Some basic
examples are:

RIGHT

“The ACME™ light switch is for use in LonWorks® networks.”
WRONG

“The LonWorks® light switch is made by ACME™.”

RIGHT

“The ACME™ security system incorporates Echelon Corporation’s LonTalk® protocol.”
WRONG

“The ACME™ LonTalk® security system incorporates the Echelon protocol.”

5. NEVER USE THE TRADEMARK “LON " AS A SEPARATE WORD, EVEN IF USED AS AN ADJECTIVE.

Even though LON is a registered trademark of Echelon Corporation, it should not be used by a
customer except as part of Echelon’s family of marks, such as LonTalk, LonBuilder, and the like.

15
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6. NEVER USE AN ECHELON TRADEMARK AS PART OF YOUR NAME OR TRADEMARK.

Echelon trademarks may not be used as part of another company’s mark or company name.
While Echelon’s marks can be used in explanatory fashion (such as “for use in LaNWorks®
networks”), the mark. cannot be used as part of the company or product name. The only
exception to this rule relates specifically to LON, where precise guidelines have been established
The mark LON may be used ONLY if it is incorporated into a composite mark in such a way
that {1) the LON portion is not highlighted in any way, including by CAPITAL letters, graphics,
or stylizations, and (2) that LON is not used as the beginning letters of the composite word
mark, and (3) the LON portion may not be preceded by the letters | or E if the letter forms the
beginning of the word.

ACCEPTABLE UNACCEPTABLE
Avalon AvalLON
DRESLON DresLON
brinlon Lonbrin
alonet alonet
Relongate Elongate
llongate

Also, customers may not personify trademarks or create characters that represent the
trademarks. However, the trademarks may be used in taglines in accordance with the guidelines
listed above.

7. ALWAYS USE ECHELON LOGOS (WITH WORDS OR WITHOUT) PROPERLY, IN ACCORDANCE WITH
THESE GUIDELINES.

Echelon’s logos are company assets just like Echelon’s word marks. These logos must be used in
the approved format and should never be modified without prior written approval. The Echelon
Logo and Echelon Symbol are approved for use on advertising of products incorporating Echelon
technology, provided that the Logo or ‘Symbol is not used in a way that would give the end-
user or purchaser a mistaken impression that the product is an Echelon product or is sponsored
or approved by Echelon. Echelon will -provide camera-ready artwork of the Echelon Logo and
Symbol.

16
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& ECHELON®

Echelon Logo Echelon Symbol

In general, the registered trademark symbol (&) must be used with every occurrence of the
logos. Also, the trademark symbol should be used in the position indicated in these examples

When Echelon symbols and logos are used, they should be included in the footnote reference to
ownership of the trademarks in addition to the trademarks symbols used with the first
occurrence of the symbol or logo. Depending on which words, symbols, and logos are used, all
or a subset of the following may be used: “Echelon, LON, LonWorks, LonBuilder, NodeBuilder,
LonManager, LonTalk, LonUsers, LonPoint, Neuron, 3120, 3150, Digital Home, the Echelon logo,
and the LonUsers logo are trademarks of Echelon Corporation registered in the United States
and other countries. LonlLink, LonResponse, LonSupport, i.LON and LonMaker are trademarks of
Echelon Corporation.”

Echelon Logo and Accompanying Words

The Echelon Logo is composed of two main components: The Echelon symbol. This is the
graphic element. The registered trademark symbol (&) should appear at the lower right hand
corner of the symbol when used by itself such as on products. The Accompanying Word. This is
the word Echelon that may at times appear beside the Symbol. This word should accompany
every use of the Echelon Logo on packaging, advertising, collateral, and documentation.

Placement Requirements

A minimal amount of empty space must be left between the Echelon Logo and any other
object such as type, photography, borders, edges, etc. The required area must be 1 /2x where x
= the height of the symbol when it is used by’itself.

You may not combine the Logo with any other feature including, but not limited to, other

logos, words, graphics, photos, slogans, numbers, design features, or symbols.

Color Treatment. The preferred color treatment for the Echelon Logo is the four color
application. This treatment uses the four Echelon colors (PMS320,PMS123,7 PMS185, PMS402). See
the Echelon letterhead to see how these colors are used.

One Color Applications. The Echelon Logo may also appear in one-calor applications. Black,
white or any of the four Echelon colors is preferred. However, any color that provides sufficient
contrast with the background is acceptable. The Logo may be positive or reversed.
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3. CERTAIN ECHELON MARKS ARE NOT AVAILABLE FOR USE EXCEPT BY WRITTEN LICENSE
AGREEMENT AND COMPLIANCE WITH STANDARDS,

Echelon owns marks which may only be used by organizations that have executed written
agreements and have complied with certain requirements. These marks include the LonWorks
Independent Developer Logo, the trademark LonMark, LonMark Logo, the Echelon Authorized
Network Integrator Logo, and Echelon LonWorks Integrator Partner Logo. This document does
not give the right to use such trademarks. These marks may only be used by organizations that

have written agreements. For more information please contact the responsible program manager
at Echelon.
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