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Introduction

This manual is a guide to “decoding” a T-String’s EEPROM. A T-String™ is a 1-Wire slave
which contains a set of sensors and an EEPROM which provides information about the sensors.
The EEPROM lists the 1-Wire serial numbers of the sensors that are part of the string in order
starting at the sensor closest to the RJ-45 plug.

Copyright Notices

© iButtonLink, LLC All rights are reserved. This document may not, in any form, be
reproduced or transmitted without the prior consent from iButtonLink, LLC.

iButton® and 1-Wire® are registered trademarks of Maxim Integrated, San Jose, CA USA

Contact Information

iButtonLink, LLC Phone: (262) 662-4029
1221 Innovation Drive STE 117 Fax: (262) 436-2403
Whitewater, WI 53190 Email: info@ibuttonlink.com

Website URL: www.ibuttonlink.com
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Decoding EEPROM
The following steps show how to decode a T-String™ EEPROM. The following examples use
the free 1-Wire® Viewer package available from Maxim Integrated. To download, please follow

this link.

Materials needed

1-Wire® Viewer or similar software

Any 1-Wire® master (such as a LinkUSB, etc)
A T-String

A computer

Instructions
1. Plug the Master into the computer and configure 1-Wire® Viewer

2. Plug the T-String™ in to the 1-Wire® master. Your 1-Wire® Viewer should now look

similar to this:

D OneWineViswer - FCOOD0045E4AB22D DS1672
- A

ESEE=)

File View Tools Help
U —— ——
Device List | Description | Memory [ File |

FCO000045B4RE22D DSLYT2

B Devices (DSS0S7U DS...
1-Wire Search Mode

8 Show Hormal Devices

) Show Alarming Deviees

_) Show Chain Mode Devices

() Pause All Searching

1.Wire Device Description
Device Address: PCO000045B4R622D (2D 62 4A 5B 04 00 00 PC)
Mama: D51972

| Alternate Names: DSZ2431

Description: 1E-Bit protected 1-Wire EEPROM.
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3. .On the left-hand side of the screen, you will see a series of 1-Wire® serial numbers.
These serial numbers should be:

1 DS18B20 for each temperature sensor on the T-String
1 DS1972 EEPROM
If you are using a master with an embedded ID chip: 1 DS1990A (this can be

ignored)

4. Click on the DS1972 in the left-hand box so that it is highlighted.

5. Click on the “Memory” tab at the top of the right-hand box.

: [B2000003F7ECT428 DS18B20

57000003F8
74000003DD22;
DBOOOOO3FE33

& D5leB20
& D518B20
& DS18B20
EBOO0003FTECTT728 DS18B20

| kc1000003F200FF28 DS1EB20
- 2

EETY=- TR

[
;|| Banks
Maln memory

1l -nfo

FCO000045B4A622D D51972

Start Address

|| Is General Purpose?

Is Non-Velatile?

Is Read-Only?

Is Read-Write?

8 Devices [D590970 DS...
1-Wire Search Mode

®) Show Normal Devices

) Show Alarming Devices

) Pause 211 Searching

() Show Chain Mode Devices £

Is Write-Once?

‘| Done setting up viewer.

- B
@ OneWireViewer - FCO000045B4A622D DS1572 v el
4 | File View Tools Help
i Device List 4| Description | Memory || File

¥rite-protect/EPROM-Mode control register

Contents

Refresh H Commit Changes
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6. Click on the words “Main Memory” in box labeled “Banks” in the right-hand pane.

7. You will not see the contents of the DS1972 memory. The memory is divided into pages
with location zero of each page in the upper left-hand corner. In the image below, page
zero, location zero contains the hex value E1.

O OneWireViewer - FCO00004584A6220 D51972 b - (= [ E |

File View Tools Help

Device List
[B2000003F7ECT428 DS18B20
27000003F8156C28 DS518B20
74000003DD22B228 DS18B20
DBEO0O003F2330128 DS12B20
EBO00003FTECTT728 DS12B20
C1000003F200FF28 DS18B20
61000012D5B57401 DS1990A
|FC0000045B4R622D D351972

; Write-protect/EPROM-Mode controcl register

Info Contents

Page 0 (OH)
[£1 22 55 00 0o 7o o0 28 c1 00 00 03 Fa 00 FF 28 |
St Heeeees | O [DB 00 00 03 F§ 33 91 28 57 00 00 03 Fi 15 6C 25
i Page 1 (20H)
il i [74 0o 00 0z DD 22 B2 28 B2 00 00 03 F7 EC 74 28 |

|EB 00 00 03 F7 EC 77 28 00 00 00 OO 00 0O 00 OO ‘
Page 2 (40H)

Bank Size 128 bytes |00 00 00 00 00 00 Q0 OO0 OO OO OO0 OO OO0 OO0 00 00 ‘
|00 00 00 00 00 00 Q0 OO0 OO OO OO0 OO OO0 OO 00 00 ‘
Page 3 (60H)
|00 00 00 00 00 00 00 00 OO0 OO0 00 OO OO0 OO 00 00 ‘

|00 00 00 00 00 00 QO OO0 0O OO OO0 OO 0O OO OO0 QO ‘

Is General Purpose? true

Is Non-Volatile? true

Iz Read-Only? false

Is Read-Write? true

I 8 Devices [D33037U Ds...
1-Wire Search Mode

I ® Show Normal Devices

itel 2
() Show Rlarming Devices o9 Lirire=lnes | Elas

) Show Chain Mode Devices Refresh || Commit Changes
() Pause A1l Searching

Done updating viewer contents.

|
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8. The serial numbers of each DS18B20 are listed as follows:

@ OneWireViewer - FC0000045844622D D51872 v (= | E i)
File View Tools Help
Device List szescription rMemory File
[B2000003FTECT428 DS1EB20 | “Banks
27000003F8156C28 DS18B20 : faa
740000030D22B228 DS18B20 i a%n = -
DBO0NO0SFE339128 DS1EB20 Write-protect/EFROM-Mode control register
EB00000SETECTT28 DS18B20
C1000003F800FF28 DS18B20
61000012D5B57401 DS1990A i Info ErTieme
|FCO000045B4R622D DS1972 T nr
age Sensor 1
|El AA 55 00 00 FO 00 28|CL 00 00 05 F8 00 EF 28 | 4
Start Address 0OH Sensor 2 s |DB 00 00 03 F8 33 91 28|87 00 00 03 F8 15 6c 28| e Sensor 3
Page 1 (20H)
al Sensor 4 wep (74 00 00 03 DD 22 B2 28 [B2 00 00 03 F7 EC 74 28 == Sensor 5
Sensor 6 |lEB 00 oo 03 ¥7 Ec 77 28|00 00 00 oo 00 00 0O 00
Page 2 (40H)
Bank Size 128 bytes |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |
[00 00 00 00 00 00 0o 00 00 o0 00 00 00 00 00 0O |
Page 3 (60H)
|00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |
: |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |
Is General Furpose? true
al
Is Non-Volatile? true
Is Read-Only? £false
I= Read-Write? true
“ 8 Devices ([D59097U Ds...
1-Wire Search Mode
® Show Normal Devices
) Show Alarming Devices IT Lnmife=lnEEs | iTlas
I ) Show Chain Mode Devices Refresh || Commit Changes
P 211 Searchi i —
l T eaee e :| Done updating viewer contents.
= — — =
_— — ul

The first 8 bytes of the EEPROM are as follows:

e The first eight bytes contain a T-String™ signature consisting of a checksum, a fixed
part, and a random byte.
e Byte 1 is the checksum
e Bytes 2-7 are fixed (AA 55 00 00 FO 00)
e Buyte 8 is randomly generated for uniqueness among T-Strings™

The checksum is calculated using the same algorithm as the 1-Wire device ID checksum. See the
DS1990A datasheet for details.
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The sensors on the T-String™ are laid out as follows:

Sensor location Sensor number Page Memory locations
(lower numbers

closer to RJ-45

plug)

0 —Closest to RJ-45  This bump contains DS1972 EEPROM. No sensor present.
1 1 0 8-15

2 2 0 16-23

3 3 0 24-31

4 4 1 0-7

5 5 1 8-15

6 — Furthest from 6 1 16-23
RJ-45

Custom T-String™ products may have more, or fewer temperature sensors. The same pattern is
used until the memory in the DS1972 is filled.
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