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(D conroLs

Product Specification and User Manual for Transduce Display Model TDD2

The TDD2 displays position information derived franmagnetostrictive transducer with SynchronougaSer
Interface (SSI), Start/Stop, Pulse Width Modulge@/M), or CANbus output. Setup of units, offsetsd @ther
items can be accomplished via the front-panel kéypanu or a RS-232/485 interface.

Features

*  Supports SSI, Start/Stop, PWM, MTS multi-magnet @&bland MTS single-magnet CANopen sensors
*  Multiple magnets supported when using Start/StopAKbus sensors

* Resolution to 5 micron for Start/Stop transducers

« Capable of auto-detecting PWM, free-running PWM] Start/Stop sensors
» Capable of supporting MTS G-Series sensors

e Programmable decimal point, units, scale, and utisol

* Optional 5-channel programmable limit switch, sadtdte or mechanical

e Optional 16-bit analog output with programmablegan

* Two digital inputs allow actions such as remoteozand front panel disable
* RS-232 and RS-485 serial interface for host setappasition inquiries

* Removable 3.5mm Weidmuller type screw terminalscfmrnections

»  Setup values stored in non-volatiie EEPROM memory

Specifications
e Six 0.57 inch red LED digits
» Capable of displaying -199999 to 999999 with a hkatipoint to the right of any character
» Integral units: inches, feet, millimeters, centieref or meters
» SSl Interface: Clock frequency 227 kHz; Externad¢® 500 kHz maximum
« Update rate: 200 Hz; External update rate 4 kHzimmamx
* 9600 or 19200-baud RS-232 and RS-485 serial irterfa
e Optional five-channel programmable limit switch kvirogrammable on/off points for each channel
» Solid State limit switch channels each capabldrdfisg 500 ma at 50V
» Analog retransmission output based on positiomgaigl, or a forced level
e Output ranges: 0-5V, 0-10V, -5-5V, -10-10V, -2.5Y, -2.5-7V
e Chip-select output for 3 wire SSI sensors suclotsy encoders
* Input Power: 9 to 26.4 VDC (transducer power suppkcept RA option which requires 20 to 26.4 VDC
* Housed in 1/8 DIN metal enclosure: 3.78in wide 9in&igh, 4.68in deep, panel cutout: 3.6in x 1.75in

Rapid Controls Inc.
Box 8390= Rapid City, SD= 57709
Phone: 605-348-7688Fax: 605-341-5496
http://www.rapidcontrols.con¥ email: info@rapidcontrols.com
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1 Introduction

1.1 About This Manual
This manual explains how to install, configure, aperate the TDD2. It is divided into the
following sections:

Installation Section 2 explains how to install the TDD2.
Operation Section 3 describes how the TDD2 operates.
Configuration Section 4 explains the settings affecting the dpmraf the TDD2.

Section 5 shows the front panel menu representafitime configuration items
listed in section 4.

Troubleshooting Section 6 is a troubleshooting guide.

Communications Section 7 covers communicating with the TDD2 via R5-232/485 interface

1.2 Introducing the TDD2
The TDD?2 is a flexible transducer display capalflaterfacing with magnetostrictive transducers
employing Synchronous Serial Interface (SSI), &#op, Pulse Width Modulated (PWM), or CANbus
output. A high-speed microcontroller interrogates sensor, performs calculations to arrive at #wrdd
engineering units, and displays the position or6tiagit LED display. A non-volatiie EEPROM stores
configuration data while the TDD2 is powered off.
The front panel of the TDD2 contains 4 keypad dwétcto facilitate configuration using the front
panel display. These switches can also be useahtoot display operation when not configuring thevide.
An RS-232/485 interface allows for setup and cdritmom a host computer or PLC. Free software
is available to assist with configuration from andtows PC.
Solid State or relay type digital output modules ba installed in the TDD2 to implement limit
switch type functions.
TDD2-ND models do not have a front-panel displake@ypad and must be configured using the RS-
232 interface.



2 Installation
Installation of the TDD2 consists of connecting sle@sor to the rear connector, connecting power,
and configuring the unit. Sections 3 and 4 disaysation and configuration of the TDD2.

2.1 Connections

The TDD2 has two connectors, a power/transducemexdinr and a serial connector. The serial
connector is an RJ-45 modular connector and prewidanections to the RS-232, RS-485, and CANbus
interfaces. The serial connector pinout is showhahle 2. The power/transducer connector provides
connections for input power, transducer interfacavall as the digital inputs, analog output and the
CANbus interface. The pinout of the transducer eator is shown in Table 1.

Pin  Description

1 +24V DC

2 Ground

3 Transducer Int+ / Clock+
4 Transducer Int- / Clock-

5 Transducer Gate+ / Data+
6

7

8

9

Transducer Gate- / Data-
Digital Input 0 (active low)
Digital Input 1 (active low)
SSI Chip Select +

10 SSI Chip Select -

11 Analog Output Common
12 Analog Output

13 Can High

14 Can Low

Table 1: Transducer Connector

Pin  Description

1 Can High

2 RS-485 TX/RX
3 RS-232 TX

4 Ground
5

6

7

8

Ground

RS-232 RX
RS-485 TX/RX#
Can Low

Table 2: RJ45 Connector

TDD2 RJ45 Connector Pin Description PC DB9 Serial itemtor
4 Gnd 5
3 RS-232 TX 2
6 RS-232 RX 3
no connect RTS - CTS 7 Jumper to 8
no connect DTR - DSR 4 Jumper to 6

Table 3: TDD2 to PC Cable

2.1.1 Communication Notes

A serial cable, part # A10603, may be purchasenh fRapid Controls. This cable connects a standarél DB
serial port connection to the TDD2's RJ45 seriaineetor to allow RS-232 communication. Part # AXD88
consists of the same cable with a USB to RS-232erber added.
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RS232 communications is not recommended for distancesegribmn 20 feet. It is recommended that you
use RS845 for lengths greater than 20 feet. RS485 termimegticequired for reliable communications and
is accomplished by installing shunt jumpers horizontatlyoas the X3 terminations. as shown in the Rear
Panel Layout , section 11. When using multiple TDD2 moduhestermination should be removed on all
but the first and the last device of the link. The TDD2 is sigxplfrom the factory with the termination
jumpers installed. The jumpers are shown instadiethe figure below.

TDD2-R
Rapid Controls Inc

_—

oo

24V

485
Term

INT\CLK
INT\CLK#
GATE\D
GATE\D#
DIGINO
DIGIN1
CSEL
CSEL#
GND
AOUT
CANH
CANL

GND

=

CANH
485
232TX
GND
GND
232RX
485#
CANL

Termination jumpers

212

J2-1:
J2-2:
J2-3:

4-20 mA Output Option

Current source output
Field + Current source voltage (15 to 24 VO@xurrent mode

Ground
15 to 24V
+ | DC Field -
Suppl y
J2
Current Qut -
Field +V In - ;
Gd - 3
- 20 ma
oad

Connections for 4-20 MA option

— - ~.
RS485 Termination Jumpers
Shown connected
~ -

—

—

—



2.1.3  Connections for PWM Eavesdrop

MASTER CONTROLLER
DC COM
[MT+
IMT-
GATE+
14 m,— GATE-
13 m—
12 m—
11 -p—
10
9
0 o—
TOD?2 7 -
TRANSDUCER g CATE
CONNECTOR g GATES _
4 ,— B
3 -, T+ P SENSOR
3 GO ||
1 +24Y

+ 24V -
POWER
SUPPLY




2.1.4  Connections for Externally Interrogated SSI

When using the TDD2 with an SSI sensor that igiogated by another device, the SSI Clock
signals must be connected to the SSI Chip Selastqfithe transducer connector. The proper cororesti
for an externally interrogated SSI sensor are shosiow.

Pin  Description

1 +24V DC

2 Ground

3 No Connection
4 No Connection
5 SSI Data + Input
6

7

8

9

SSI Data — Input

Digital Input 0

Digital Input 1

SSI Clock + Input

10 SSI Clock — Input

11 Analog Output Common
12 Analog Output

13 Can High

14 Can Low

Table 4: Sensor Connections with Externally Intgated SSI

MASTER CONTROLLER
DC COM
S5I_CLK+
SSITCLK-
SSI_DATA+
14 - SSI_DATA:
13 m—
12 mpe—
11—
10
9
0
TDD2 7 -
A DATA:
5 g TAT _
A =
2 CLKr | SSISENSOR |
5 GND ]
1 + 24

+ 24y -
POWWER
SUPPLY




2.2 MTS Multi-Magnet CANbus sensor requirements
MTS Multi-Magnet sensors that are used with the PBould be ordered with the correct
number of magnets so that the factory sets the etagrarameter correctly. For all TDD2’s with
software dated before Feb™@&f 2006 the sensor must be programmed at therfawith a
Position ID of 100 and the number of magnets s#tealesired value and at least 3. The serial
number must be entered correctly.

For TDD2’s with software dated Feb 2806 or later, the TDD2 will automatically work wiany
node id and position id and will reprogram the nembf magnets parameter if it is less than the
desired value (Set in the ‘AGNETS' parameter inTT®NDCR’ menu section) At power on the
TDD2 scans all node id’s from 0 to 100 to find Hemsor. The serial number parameter is not
required unless the node id is not with the rarfg®to 100



3 Display Operation
3.1 Startup

When power is applied, the unit will begin with a LED segmestt followed by the software date,
which is displayed for 2 seconds. Next, saved configuraietiings are loaded from the non-volatile
EEPROM. By default, the TDD2 attempts to detect a MTS G-Ses@nsor and displays “GSErIE” if one is
found (see section 4.3.1 for information on sensor autedliein). The display then begins normal
operation: interrogating the transducer and disptathe returned position on the LED display.

3.2 Normal Operation
During normal operation, the sensor is interrogated for meagosition information once every 5-
milliseconds. The display is updated with new positinformation at the user defined display update.
An interactive front-panel setup menu can be entered durorghal operation. Position updates
continue during use of the setup menu.

3.2.1  Error Messages
If an error condition is detected during normal operatianeeror message will be displayed in lieu
of the position. Table 5 shows the possible erressages.

Error Condition Displayed Error Message
No Error Position Displayed
Working transducer, no magnet | L----]

No transducer or magnet Err O

Table 5: Error Messages

3.3 The Front Panel
The front panel has four

switches labeled (left to right): ‘Shift’,
‘Right/Left’, ‘Up/Down’, and
‘OK/Cancel'. Figure 1 shows the layout

of the switches. These switches are used
Figure 1: The Front Panel Switches for operator control of the display and
navigation of the front panel menu. The
Right/Left, Up/Down, and OK/Cancel switches each have twacfions, depending on whether the Shift
switch is pressed at the same time. Error: Reference sootcd®und6 shows the key press resulting from
pressing the switches with and without the Shiftcw
In this manual, a reference to a full switch name, such as QKéCancel switch,” refers to the
switch itself. A reference to a keypress, such as “the Dowr’kefers to the action required to activate that
key press (pressing the Shift switch and the Up/Dewitch).

Right/Left Up/Down OK/Cancel
Output Without Shift Right Up OK
Output With Shift Left Down Cancel

Table 6: Shifted Switch Output

3.3.1 Entering the Front Panel Menu

Pressing and holding the Right/Left and Up/Down switchesuianeously for 2 seconds enters the
front panel menu. See section 3.3.3 for information on reting the menu and section 4 for information on
setup items available in the front panel menu.
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3.3.2  Front Panel Actions
The front panel switches can be configured to perform aroactihen pressed. Actions can be
configured to occur when the Right, Left, Up, Down, OK, or €alnswitches are pressed momentarily or
held for 2 seconds. Section 4.8 lists the availabt®ns.

3.3.3  Navigating the Front Panel Menu

The front panel menu allows setup of the configaravalues listed in section 4 of this document.
Press and hold the Right/Left and Up/Down switchigsiltaneously for 2 seconds to enter the menu.

Use the Right and Left keys to navigate the itemthié menu. The OK key is used to select an item,
and the Cancel key is used to go back to the pusiyicselected item.

Most top-level items are categories containing iseims. Pressing OK selects a category and then
displays the first sub-item. These sub-items can the navigated using the Right and Left keys.dtrgs
Cancel will return to the list of categories. PmegsCancel again will exit the front panel menu.

Pressing OK when a setup item is displayed toteditalue of that item. Instructions for editinglka
type of item follow.

3.3.3.1 Editing List Items

After pressing OK, the current setting of the ifistn will be displayed. Press Up and Down to
cycle through the other options available. Whendkgired item is displayed, press OK to keep @iitrs)
and return to the list of sub-items. Press Cartcahg time to abandon any changes made duringpttiis
and return to the list of sub-items.

3.3.3.2  Editing Integer Items

After pressing OK, the current setting of the itieiiem will be displayed. One digit will be
blinking — this is the active digit. Pressing LeftRight will change the current active digit. Pré&sp to
increment the active digit and press Down to deerdrthe active digit.

3.3.3.3  Editing Floating Point Items

After pressing OK, the current setting of the fing point item will be displayed, with one digit
blinking — the active digit. The value is formattedhave 6 digits before the decimal point andditsliafter
the decimal point. The 11 digits cannot be dispdage

O 28 005 : : :
a) f (PR f the same time, so only a portion of the value @ash
Lﬁ U Lﬁ Lﬁ e J U U\ Lﬁ U at one time. The value 12.5 is shown in Figure 2a,
AT a9 10 0 1 | where the box indicates the digits that are vistrighe
b) Lﬁ L.nt Lﬁ EJ ! é’& :“ Lﬁk ﬁJ EJ Lﬁk display. If the active digit is not the leftmosgdiof the
number, but is the leftmost digit of the displagdd_eft
FIrr g 28 P11 )T is pressed, the digits shown on the display wift $b
c . ! =N . p : g play
) EJ U EJ EJ - "’i& — il EJ EJ il the left. The transition between Figures 2a and 2b

shows this shift to the left. Likewise, if the aetidigit
is not the rightmost digit of the number, is thghtmost
digit of the display, and Right is pressed, thetdign
the display will shift to the right. The transititietween Figures 2a and 2c show this shift toititg.r
Pressing Up will increment the selected digit. Bires Down will decrement the selected digit. If
the value is decremented below 0, the value witbee negative.
When the desired value is displayed, press OK ép ltkis setting and return to the list of sub-
items. Press Cancel at any time to abandon anygelsanade during this edit and return to the lisutd-
items.

Figure 2: Editing a Floating Point Value

Note: The TDD2 stores floating point values in 32-bit IEEE format. This allows for 7 decimal
digits of precision. If a very large value is being edited, the smallest digits may not maintain the exact
value entered.

3.3.3.4  Editing Hexadecimal Integers

The hexadecimal integers involved in configuratiéthe TDD2 are always 32-bits long, and take 8
digits to display. Because the 8 digits cannotibpldyed at the same time, only a portion of theerés
shown at one time. Shifting which digits are digpldis the same as editing a floating-point vahese(
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section 3.3.3.3), and is performed by pressing deRight when the active digit is the left or rigtost
digit of the display.
Pressing Up will increment the selected digit aresping Down will decrement the selected digit.
When the desired value is displayed, press OK ép ltkis setting and return to the list of sub-items
Press Cancel at any time to abandon any changess duaithg this edit and return to the list of sudois.

3.4 Numerical Output

The position of a single magnet is determined bydfign 1. This is the formula used when the
display mode is set to single. For more informatorthe possible display modes, see section 4.2.7,
Display Mode.

P=CIRISID-0O, -0, -0,
Equation 1: Calculation of position for a singlegnat

Where:
P is the displayed position in units
C is the raw count received from the sensor
R is the resolution of one count from the sensamiits (calculated automatically from the
gradient for Start/Stop and PWM sensors)
Sis the scale
D is +1 if the direction sense is positive, and ftheé direction sense is negative
Ou is the hard offset
Os is the soft offset
And
Ow is the offset specific to the magnet

When two magnet positions are used to determindifiptayed position (relative or gap mode; see
section 4.2.7), the individual magnet positionsdetermined by Equation 1, and are combined accgrdi
to Equation 2 (relative mode) and Equation 3 (gaple).

P.=P -P,

Equation 2: Calculation of position in relative neod

Pr =R = Fs

Equation 3: Calculation of position in gap mode

Where
Pr is the final displayed position that is basedwa magnet positions
Po is the calculated position of the displayed magastdetermined by Equation 1)
Pr is the calculated position of the reference ma¢metetermined by Equation 1)
Ps.1 is the calculated position of the magnet numberelhigher than the gap (see Equation 1)
Ps is the calculated position of the magnet withgame number as the gap (see Equation 1)
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4 Display Configuration Values

The TDD2 stores the displays configuration values in a nolatle EEPROM. Values that are
changed via the front panel menu are not saved to the EEPR@Mhenuser specifically requests they be
saved (see section 5.11). Zeroing the display (sectionsaddr 4.8) will save the offset values to the
EEPROM immediately.

The display has a large set of parameters controlling itsratjpm. The following is a
comprehensive list of settings, by category. For infororathn changing these settings via the front panel,
see section 3.34.9.1. For information on changing thesmgetvia the RS-232/485 interface, see section
7.

4.1 Display Settings
The following setup items affect how the unit déggd position values. These settings do not change
the operation of the TDD2 other than the appearahtee displayed value.

4.1.1 Decimal Places
The number of digits displayed after the decimal point casdoigured to a value between 0 and
5. By default, 3 digits are displayed after theiahat point.

4.1.2 Display Update Rate
The display can be configured to update at a user-configtad This value can vary between 1
and 60 Hz. By default, the display is updated &&# per second.

4.1.3 Leading Zeros Flag
The display can be configured to display or hide leading Zefdis option is either ON or OFF.
By default, leading zeros are not displayed.

4.1.4  Fractional Display Mode

The display can be configured to output the displayed vakie avhole number and fraction
instead of displaying a decimal representation. This altive operator to monitor position change using
familiar units, such as 3% of an inch. When fractional display mode is enabled, the matoe of a fraction
is displayed after the decimal point. The denominator isdigplayed — it is assumed to be known by the
operator. Possible denominators are 2, 4, 8, 16682128, 256, or 512.

Thedecimal places configuration item controls the width of the displayed nuater. By default, 3
digits are used for the numerator display.

4.1.5 Peak Read Display Mode

The display can be configured to track and disghaylargest or smallest value received from the
sensor. This value can be reset to the currentiposit any time via serial command, button press,
digital input activation.

4.2 Position Settings
The following setup items affect how the TDD2 cédtes the displayed position from the sensor
output.

4.2.1  Units

The display provides with the following units: inches, femtllimeters, centimeters, and meters. If
another unit choice is desired, it may be derivechfone of the five basic units by using a scalaeza

Changing the current units setting will affect most flogtimoint configuration values of the
TDD2. This can be used to enter values in alternate unitspigiselect the alternate units, change one or
more settings, and change the units back to the normallyetesinits setting. The configuration value
changed will automatically be converted to the ngits.

The default unit is inches.
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4.2.2 Resolution
The resolution of the sensor is the value of one raw count ¢seton 3.4). Match the entered
resolution with the resolution of the SSI or CANbus sensopaxgjrammed at the factory. If the sensor
resolution is given in different units than you wish to use flisplay, it is possible to change the units
temporarily while entering the resolution — this can be hélpvhen entering a resolution in mm but
displaying position in inches. The default resantis 0.005 mm (0.000197 inches).

423 Scale

The position data from the sensor is multiplied by the scafelte it is used (see section 3.4). This
feature can be used to display position in units that are attely supported by the TDD2, such as feet or
meters. The default scale is 1.0.

4.2.4  Hard Offset

The hard offset is subtracted from the positioroleeft is displayed (see section 3.4). This value
can be used to correct a constant error in positidn “zero” the display. To “zero” the display mally,
set the offset to 0.0, move the magnet to the eé@siero location, and set the offset to the pasitio
displayed at that point. The same display zeroffegecan be achieved directly from the front pajsele
section 4.8). The default offset is 0.0 units.

425 Soft Offset

An additional offset is subtracted from the position befirés displayed (see section 3.4). This
value is_neversaved to the EEPROM. It is intended to allow the operator t@ zke display without
removing an offset that is preconfigured.

4.2.6 Direction Sense

Position information from the transducer is treasdncreasing from zero if the direction sense is
positive. If the direction sense is negative, positnformation from the transducer is treated esrdasing
from zero. More information on how the directiomse mathematically effects the displayed positem c
be found in section 3.4.

For example, with a positive direction sense, apasition of 5000 counts read from the
transducer is interpreted as +5000; with a negdalirextion sense it is interpreted as —5000.

Combining a negative direction sense and an offtats the operator to reverse the physical
locations of the smallest and largest positions.gxample, if the maximum position output from the
transducer is 20.0 inches, setting the offset @B-hches and the direction sense to negativecailse the
display to read 20.0 inches where it initially r&aél inches, and to decrease to 0.0 inches atdiné \where
it initially read 20.0 inches.

The default direction sense is positive.

4.2.7 Display Mode

The display mode controls what position is disptayehe simplest and default display mode is
single mode. In single mode, the position of a ggemagnet with respect to the head of the tranedis
shown. The other two display modes, Gap and Relatiisplay the position between two magnets.

In Single mode, the position of the displayed magndisplayed.

Gap mode displays the distance between to adjatagnets, selected with thesplayed gap
configuration value. Gap 1 shows the distance fneagnet 1 to magnet 2. Gap 2 shows the distance from
magnet 2 to magnet 3.

Relative mode displays the distance between twaetagthelisplayed magnet and thereference
magnet.

See section 3.4 for information on how the dispiagesition is calculated.

4.2.8 Displayed Magnet
When the display mode is set to single, the positibthe displayed magnet is shown. If the
display mode is set to relative, the position &f teference magnet is subtracted from the displeyeghet.
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4.2.9 Displayed Gap
Thedisplayed gap is used when the display mode is seqdp, and indicates an adjacent set of
magnets. Examples: Gap 1 is the distance betwegnetsal and 2, Gap 4 is the distance between nsmagnet
4 and 5.

4.2.10 Single-Magnet Fallback

If the display mode is set to Gap or Relative,dtsplay will normally show a no magnet error if
only 1 magnet is detected. However, changing thgl&iMagnet Fallback setting to 'Yes' will cause th
TDD?2 to act as if the display mode was set to ®imghen only one magnet is present.

4.2.11 Reference Magnet
The position of the reference magnet is subtraftted the position of the displayed magnet in
relative mode. In any other display mode, thisiagffect.

4.2.12 Per Magnet Offsets
Each magnet can have a unique offset, in additidhe shared hard and soft offsets. See section
3.4 for information on how position is calculated.

4.3 Transducer Settings
Transducer settings configure the interface tcsthesor.

4.3.1 Transducer Auto-Detection

The TDD2 supports three auto-detection modes: G§eBtandard, and Off. The G-Series auto-
detection is able to detect MTS G-Series transduddrstartup, the TDD2 will automatically detefchiG-
Series transducer is attached and obtain the waesdype (Start/Stop, PWM), gradient, and numifer o
recirculations directly from the sensor. If a Gi8ersensor is not detected, operation will contiasid the
auto-detection mode was set to none.

The Standard auto-detection is able to detect n@efies PWM and Start/Stop protocol
transducers. At startup or when no transducertisctid, the TDD2 will detect and change the tracsdu
type setting to the type of transducer attacheé. g@dsition will then display normally. If the TDD@ses
connection to the sensor, auto-detecting will begjain.

Setting auto-detection to Off disables the autedain features of the TDD2.

Parameters changed due to auto-detection are vied saitomatically, and if it is desired to retain
the settings (i.e. if auto-detection will be turrat), they must be saved manually. The defaulbaut
detection mode is G-Series, but will not hindermnaloperation if a G-Series transducer is not found

4.3.2  Transducer Type

The transducer type is the type of sensor that is currentiggbmterrogated. The TDD2 can
support PWM, Start/Stop, MTS CANbus protocol, SSI Binarg] &ray Code, and externally interrogated
SSI binary output sensors. SSI Binary transducers outpsitipo data in binary format with the most
significant bit first. SSI Gray code transducers outputitims information using a binary reflected Gray
code in which all adjacent numbers differ by onigdit. The default transducer type is SSI Binary.

4.3.3  Number of Magnets

CANbDus and Start/Stop transducers can return positiomrivdion for more than one magnet. For
these types of sensors, the number of magnets configuratiie determines the expected number of
magnets on the transducer. For other types of sensors,ahis ghould be set to 1. The default number of
magnets is 1.

4.3.4  SSl Word Length

If a SSI sensor is selected, the number of bittatd transferred from the sensor can be
configured. Most magnetostrictive transducers te24 or 25 bits of position information, but vaue
from 8 to 32 bits are supported by the TDD2. Ifthumber is not set correctly, the apparent reisolwif
the sensor will be halved for each bit that is igb the resolution will appear to double for ebttthat is
interpreted by the TDD2 but not output by the senthe default word length is 24 bits.
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4.3.5 SSI Error Value and Error Mask

SSI sensors from different manufacturers can hifferent ways of indicating an error condition
(usually a “no magnet” error). Because only onetgpdata (the position) can be returned from a SSI
sensors, the sensor indicates an error by varging saspect of the position data it returns.

The SSI Error Value and Error Mask combine to provide vels&BEI| error condition detection.
The raw position data retrieved from the sensor is bit-wisébad with the SSI Error Mask and compared
to the SSI Error Value. If the masked position is equal to theEValue, a missing magnet condition is
reported (see section 3.2.1). Only least-significant &ithe SSI Error Value are used for this comparison.
The number of bits defined by the SSI Word Length (section4s.&e compared to the SSI Error Value;
the remaining bits of the SSI Error Value are igubr

Examples:

The most common value for SSI sensors to output in the eveant efror is 0. To detect this value,
the error output mask is set to FFFFFFFFh, and the error bigget to 00000000h. This setting will report
an error only when a position of 0 is returned from the sensbis is the default setting for the SSI Error
Value and Error Mask.

Another common error condition output is to set a certairobthe position output active when an
error occurs. If a sensor sets bit 21 (thé“2fit) active when an error occurs, both the error output mask a
the error output value are set to 00200000h. This settingrefdort an error anytime bit 21 is active,
regardless of the state of the other data bits.

4.3.6 Gradient

When using a PWM or Start/Stop transducer, theignadnust be programmed into the TDD. The
gradient is a measurement of the speed of the paitse within the transducer waveguide and is edrmtn
the can of the transducer. Failure to enter thigevevill cause incorrect position display.

4.3.7  Start/Stop Holdoff Period

A Start/Stop transducer returns one pulse per ntagstalled on the transducer. The minimum
time that must elapse before the first pulse isik@zl can be configured. If you are working witham-
standard null and are seeing a “No Magnet” erroermiine magnet is moved close to the head of the
transducer, lower this value. The default hold@ffipd is 20ms.

4.3.8 CANbus Baud Rate
The CANbus interface can be configured to operai®8, 250, 500 or 1000 kb/s. The default
baud rate is 500kbps.

4.3.9 CANbus Transducer Serial Number
A CANbus transducer’s serial number is used totiflethe transducer. This number must be
entered before a CANbus transducer can be commniadieath.

4.3.10 Plausibility Filtering

Plausibility filtering will detect values far outkt the normal range of valid positions and hidenthe
This allows the TDD2 to display stable positiormnirsensors that occasionally return bad data. thkaget
of zero will disable plausibility filtering. For Wes greater than zero, a position is considerealiohif it is
more than 100 times the setting different tharptitevious reading. For example, a setting of 100aailise
readings more than 10,000 counts different tharptbeious reading to be considered invalid. Theudeéf
plausibility filter level is 50.

4.3.11 SSI Shift Right En5dLr — 55! SHr)

The output data word can be shifted right before itsed. This can be used to isolate the sensor
data if the least significant bits of the SSI datad are flags or other undesired information. Bfadlt the
data word is shifted by 0 bits (no shifting occuifting right byn bits is equivalent to dividing the data
word by 2 and truncating the result to be an integer.
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4.3.12 SSI Clock FrequencyHnSdLr~ — 55! 5Pd)
The TDD2 will output an SSI clock with a frequerafyl 78kHz by default. This speed is slow
enough to accommodate most cabling situationswheh using a very long cable it may be necessary to
use a slower SSI clock. The SSI clock speed caedhgced to 100kHz, 75kHz, 50kHz, or 40kHz.

4.4 Digital Output Settings (Optional)

The Digital Outputs menu iterd{ S8UE) will only appear if a 1- or 5-channel limit swiitc
daughter board is installed in the TDD2. When thé&nu appears, the digital outputs (limit switchpous)
of the TDD2 can be configured to turn on and offdzhon the displayed position or one of the magnets
multi-magnet system. Each of the five outputs isfigured independently. Each output has a low it
bound and a high position bound, which delineagepibsition range where the output is active. Eathud
can be configured to be active when the selectsiipo source is inside the bounds or when thecsade
position source is outside the bounds.

A position is considered inside the position bouwtien the position is equal to or greater than the
smaller position bound and less than or equalddatger position bound. A position is considereté
outside the bounds when the position is less thasmaller position bound or greater than the farge

position bound.

4.4.1 Digital Output Lower Bound (one per digital ouput)

Each digital output has a lower bound that defomes side of the range of positions where the
output will be active. The “Lower” bound is the diaaposition of the two bounds. A position that is
greater than or equal to the lower bound and lems or equal to the upper bound will be considérsidle
the position range for the digital output.

4.4.2  Digital Output Upper Bound (one per digital otiput)

Each digital output has an upper bound that defimesside of the range of positions where the
output will be active. The “Upper” bound is thedar position of the two bounds. A position thaeiss
than or equal to the upper bound and greater thaqual to the lower bound will be considered iadide
position range for the digital output.

4.4.3 Digital Output Position Source (one per digitboutput)

Each digital output has a position source settiag defines the source of the positions that vell b
compared with the position bounds. The positiorra®gan either be the displayed position (howewver t
currently displayed position is determined), or plesition from a particular magnet in a multiplegnat
configuration. The position source setting candtd® an integer from 0 to 15. A value of O indé&sathat
this digital output will be based on the displayegition. A value of 1 to 15 causes the digitabotito be
controlled by the position of magnet 1 to 15. Alpéicable offsets and scaling is performed for pagition
used for the digital output calculations.

PS Value  Controlling position

0 Displayed position
1 Magnet 1
2 Magnet 2
3 Magnet 3
4 Magnet 4
5 Magnet 5
6 Magnet 6
7 Magnet 7
8 Magnet 8
9 Magnet 9
10 Magnet 10
11 Magnet 11
12 Magnet 12
13 Magnet 13
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14 Magnet 14
15 Magnet 15

4.4.4 Digital Output Active Flag

Each digital output can be configured to be actihen the position is inside the bounds or outside
the bounds. If the active flag is set to ‘INSIDHig output will be active when positions are indiue
bounds. If the active flag is set to ‘OUTSIDE’, thetput will be active when positions are outsite t
bounds.

45 Presets

Four Preset registers are provided, that can besaed by special functions of the TDD2 display.
Each preset is a floating point value with unitseTPreset registers can be loaded or read depenwlitig
action. Internal functions can perform math onghesets or use the presets as inputs to matheinatica
functions. See sections 4.7 and 4.8 for more infion.

4.6 Analog Output Settings

The analog output of the TDD2 can be configurefbliow the velocity or position. It can also be
forced to a desired level. Analog options are @vgilable on TDD2 models containing analog output
hardware.

4.6.1 \oltage Range
The TDD2 can be set to output analog voltagesversé ranges: 0 to 5V, 0 to 10V, -5 to 5V, -10
to 10V, -2.5 to 2.5V, and -2.5 to 7V. The defaaltge is 0 to 10V.

4.6.2  Analog Source Data

The analog output subsystem can be controlled \mraksources of data. The output can be
forced to a certain level, the output can be basetthe current displayed position, or the output lca
based on the current velocity.

When position is used as the source data, the goalput voltage will be based on the displayed
position within a range (see section 4.6.4), bdgupat the analog start position (see section %.6.3

If the analog source data is velocity, the outmltage is 50% of maximum when the velocity is 0
units/second. The output voltage will be at maximuinen the velocity is equal to the analog range (se
section 4.6.4), and the voltage will be at the munin then the velocity equal to minus analog range.

4.6.3  Analog Start

When the analog output is controlled by positidioimation, this value is the position where
analog voltage will be the minimum. Any positionahar than this value will also result in minimum
analog voltage.

When the analog output is controlled by velocifipimation, this value is the velocity where
analog voltage will be at the midpoint betweenrtiisimum and maximum.

This setting has no effect when the analog sowéerced.

4.6.4 Analog Rame

The analog range controls the range the analogibsfans. It is valid when the analog output
data source is position or velocity, although theaning is slightly different.

When the analog source data is position, the analoge is the number of units between the
analog start and the position causing maximum gnaldput. For example, if the analog output voltage
range is 0-10V, analog start is 5 inches, and a@naoge is 10 inches, then a position of 5 inchesladv
cause an output of 0V, a position of 10 inches di@aluse an output of 5V, and a position of 15 ische
would cause an output of 10V.

When the analog source data is velocity, the anaoge is the number of units per second of
velocity that causes the minimum or maximum voltagbe output (recall that 0.0 units/second resnlts
50% of maximum voltage). For example, if the anakmpge is 20 and the voltage range is —10 to 10V, a
velocity of —10 units/second would result in a agk of -5V and a velocity of 15 units/second waoeklilt
in a voltage of 7.5V.
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This setting has no effect when the analog souate id forced.

4.6.5 Force Percentage
When the analog source data is set to forced,rth®@ output voltage is controlled by the force
percentage configuration value. It indicates theg@eatage of analog full scale to output. For examnibthe
analog output range is —10 to 10V, a force pergentd 35.4 will cause an output voltage of -2.92V.
This setting has no effect when the analog souat® id position or velocity.
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4.7 Digital Input Actions

The two digital inputs (Digital In 0 and Digital [t) can be configured take a specific action when
activated. An input action can be set for eachtinphe input action is a number corresponding & th
action performed by the TDD2. Table 7 shows thelali actions.

Action Number Action Performed

0 No Action (Input disabled) Factory Default

1 Increment displayed magnet

2 Decrement displayed magnet

3 Increment gap

4 Decrement gap

5 Increment reference magnet

6 Decrement reference magnet

7 Zero the position by setting the hard offset

8 Zero the position by setting the soft offset

9 Send the current position over the RS-232/485fmte

10 Stop display updates and “hold” the current pasit

11 Disable access to the front panel menu

12 Increment the current transducer type

13 Decrement the current transducer type

14 Increment Hard Offset by Preset 1 amount

15 Increment Hard Offset by Preset 2 amount

16 Increment Hard Offset by Preset 3 amount

17 Increment Hard Offset by Preset 4 amount

18 Increment Soft Offset by Preset 1 amount

19 Increment Soft Offset by Preset 2 amount

20 Increment Soft Offset by Preset 3 amount

21 Increment Soft Offset by Preset 4 amount

22 Change hard offset in order to “zero” positiopteset 1

23 Change hard offset in order to “zero” positiopteset 2

24 Change hard offset in order to “zero” positiopteset 3

25 Change hard offset in order to “zero” positiopteset 4

26 Change soft offset in order to “zero” positiorpteset 1

27 Change soft offset in order to “zero” positiorpreset 2

28 Change soft offset in order to “zero” positiorpreset 3

29 Change soft offset in order to “zero” positiorpteset 4

30 Set hard offset to value of Preset 1

31 Set hard offset to value of Preset 2

32 Set hard offset to value of Preset 3

33 Set hard offset to value of Preset 4

34 Set soft offset to value of Preset 1

35 Set soft offset to value of Preset 2

36 Set soft offset to value of Preset 3

37 Set soft offset to value of Preset 4

38 Set Preset 1 to the displayed position value

39 Set Preset 2 to the displayed position value

40 Set Preset 3 to the displayed position value

41 Set Preset 4 to the displayed position value

42 Increment multi-magnet display mode

43 Set magnet offset 1 to preset 1 and magnet dfset
preset 2
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44 Set magnet offset 1 to preset 3 and magnet dfset
preset 4

45 Enable peak display mode

46 Disable peak display mode

47 Toggle peak display mode

48 Clear peak reading

49 Toggle peak display mode and clear peak readimenw
toggled to enable

50 Enable peak display mode and clear peak reading

51 When in gap mode, zeroes the current gap byictpal
per-magnet offsets and setting the per-magnettdtis¢he
2nd magnet in the gap.

Table 7: Digital Input Actions

4.8 Front Panel Actions

The front panel switches can be programmed to paréxtions when they are pressed (Tap) or held
for 2 seconds. These are similar to the input astitefined in 4.7. Front panel actions may be esed if
the front panel menu has been disabled.

Action Number Action Performed

0 No Action (Input disabled)

1 Increment displayed magnet

2 Decrement displayed magnet

3 Increment gap

4 Decrement gap

5 Increment reference magnet

6 Decrement reference magnet

7 Zero the position by setting the hard offset

8 Zero the position by setting the soft offset

9 Send the current position over the RS-232/485faxte
10 Stop display updates and “hold” the current parsit

11 Increment the current transducer type

12 Decrement the current transducer type

13 Increment Hard Offset by Preset 1 amount

14 Increment Hard Offset by Preset 2 amount

15 Increment Hard Offset by Preset 3 amount

16 Increment Hard Offset by Preset 4 amount

17 Increment Soft Offset by Preset 1 amount

18 Increment Soft Offset by Preset 2 amount

19 Increment Soft Offset by Preset 3 amount

20 Increment Soft Offset by Preset 4 amount

21 Change hard offset in order to “zero” positiopteset 1
22 Change hard offset in order to “zero” positiopteset 2
23 Change hard offset in order to “zero” positiopteset 3
24 Change hard offset in order to “zero” positiopteset 4
25 Change soft offset in order to “zero” positiorpreset 1
26 Change soft offset in order to “zero” positiorpteset 2
27 Change soft offset in order to “zero” positiorpteset 3
28 Change soft offset in order to “zero” positiorpteset 4
29 Set hard offset to value of Preset 1

30 Set hard offset to value of Preset 2

31 Set hard offset to value of Preset 3

32 Set hard offset to value of Preset 4

33 Set soft offset to value of Preset 1
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34 Set soft offset to value of Preset 2

35 Set soft offset to value of Preset 3

36 Set soft offset to value of Preset 4

37 Set Preset 1 to the displayed position value

38 Set Preset 2 to the displayed position value

39 Set Preset 3 to the displayed position value

40 Set Preset 4 to the displayed position value

41 Increment multi-magnet display mode

42 Set magnet offset 1 to preset 1 and magnet dfset
preset 2

43 Set magnet offset 1 to preset 3 and magnet dfset
preset 4

44 Enable peak display mode

45 Disable peak display mode

46 Toggle peak display mode

47 Clear peak reading

48 Toggle peak display mode and clear peak readimanw
toggled to enable

49 Enable peak display mode and clear peak reading

50 When in gap mode, zeroes the current gap byiatpal
per-magnet offsets and setting the per-magnettdfis¢he
2nd magnet in the gap.

Table 8: Front Panel Switch Actions

4.9 Serial Settings

49.1 NodelID

The Node ID of the TDD2 is an identifier used tffatientiate between multiple TDD2s. This only
becomes an issue when RS-485 is used, and morerleahDD2 can be on the same serial link. The node
ID can range from 1 to 9, and all TDD2s will resdda the node ID 0.
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5 Front Panel Menu Setup Items

Save Settings
SRU

Factory Defaults

FRcESHY

@» Press LEFT and RIGHT to select
different menu items

Display Decimal Places Display Update Rate &> Show Leading Zeros L& Display Magnet Flag
diSPLR PLACES durftE LERG O d5sP RS
Position Units Resolution Scale Hard Offset Soft Offset Direction Sense
POSIER T_v unikS FESOLu  [®]  scAte  [®P] noeFst ¥ sofrst dGERGE 4
71 D
Display Type Displayed Magnet Displayed Gap Reference Magnet Per-Magnet Offsets ;_
d5PLYp ASnEL [P 9Rp D e Frne ind 09 @
Transducer Sensor Autodetect Transducer Type L, SSl| Word Bitlength = SSI Error Value = SSI Error Mask Start/Stop Holdoff
tnSdecr Autd t EYPE SSiblES Errlry ErrAnd HLJOFF
&)
7r Magnets Sensor Gradient CAN Serial # CAN Baud Rate PWM Recirculations
+ RS AELS 9rRdIE [ cAnSEr [  cnbfud  [®P] rEciec
(2]
Analog Output Analog Voltage Range Analog Output Type L& Analog Output Start L] Analog Output Range L& Analog Force Percent

m AnRCuE UrAnSE AntYPE ASERFE ArfAnSE FrcPct

2T

— Digital Inputs Input O Action Input 1 Action
m d9tlin 10 Act 11 Rck
[ )

I__ Front Panel Actions Tap Right Action ] Tap Up Action L& Tap OK Action L] Tap Left Action Tap Down Action Tap Cancel Action
o FrOntP b0 ERP biERP bl ERP b3 ERP b4 EARP bS ERP n_
o D

T ir Hold Right Action Hold Up Action &> Hold OK Action L] Hold Left Action Hold Down Action Hold Cancel Action

bOHOL b IHOL beHOL b3HOL bYHOL BSHOL
Digital Outputs Digital Output 1 Output 1 Lower Bound L& Output 1 Upper Bound L] Output 1 Position Source Output 1 Active State
di90ut d98ut ! Oilb dliub dl1iPs dlifAct
-
Presets Preset 1
PrESES @ ProEt |
= KEY

RS-232/485 Node ID —_—

SErFIRL nOdEid

@ Press OK to enter lower level of menu

The front panel menu can be entered by pressindaidihg the Right/Left and Up/Down

switches simultaneously (see section 3.3.1). Isst® of several top-level categories and configiera
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setup items within those categories. Because gpadi of the TDD2 is limited, many of the setuprigeare
abbreviated for display. A representation of theséem as it appears on the TDD2 display is shtonhe
left of each setup item. Setup items that are tadeicom a list have the displayed representatimws in
parenthesis in the “Possible Values” column.

Each section below contains information on a to@lléem in the menu. The top-level categories
are the display setup items, position setup itemd,transducer setup items. The items to save the
configuration data to the EEPROM and to reset tdiguration data to factory defaults are alschia top-
level of the menu.

Note that TDD2-ND models are not equipped with gpleel or display and cannot be configured using the
front panel. You will need to use the serial irded to configure these displays.

5.1 Display Setup Items
1 C O These setup items affect the way the TDD2 dispteition data. The available
o e display setup items are discussed in section 4.1.

Manual Default
Displayed As Item Name Section  Item Type Possible Values Setting
— Decimal Places 411 Integer 0 — 6 digits 3
)
FLACES
(1 —,;_ - Display Update | 4.1.2 Integer 1-60Hz 25
V) o g Rate
) E s Show Leading 4.1.3 List No, Yes No
L o Zeros
- Display Magnet List No, Yes No
( | {
DS’- IH Number
- = Fractional 41.4 List No, Yes No
, L]
Fr L C"JP Display Enable
) ) 1 Fractional 41.4 List 2,4,8, 16, 32, 64, 16
dl Ly ':l L Display Divisor 128, 256, 512
F, Peak Read 4.1.5 | Subitem List N/A N/A
Eh l- Submenu

Table 9: Display Setup Items
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5.2 Peak Read Setup Items
_ These setup items affect the peak read systeneim@D2. This allows the display
F'EH ~ ,:,' of the largest or smallest value received fromsthesor since the peak reading was
last cleared.

Manual Default

Displayed As Item Name Section  Item Type Possible Values Setting
F’ t ‘-”:'F Peak Read Type 411 Integer PositivePOS), Positive
- NegativeNEG),
AbsoluteABS)
ALy Peak Read Enable 4.1.2 List No, Yes No
EnALLE Flag
_ Clear Peak 4.1.3 Function None N/A
,'_ ,'_ }: H ~ Reading

Table 10: Display Setup Items
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5.3 Position Setup Items
Pn C Position setup items affect how the TDD2 calculatssaled and offset position
LI 20 217 value from the raw position read from the senshe @vailable position setup items
are listed in Table 10 and discussed in section 4.2

\ETIVEL Default
Displayed As Item Name Section  Item Type Possible Values Setting
Inches(NCHES),
Feet EEEL),
"_,',-”‘ = ’:, Position Units 421 List Millimeters@ '00), Inches
- Centimeters{ '000),
Meters6: )
== i Sensor Floating :
crnod - <
r t IR Resolution 4.2.2 Point 0.00001 — 1.000 unitg 0.005 mm
- . Floating
CrALE Position Scale 4.2.3 Point 0.00001 — 9.99999 1.00000
IMCCC L Hard Position Floating -99999.99999 —
HOFFSE Offset 4.2.4 Point 99999.99999 0.00000
MCCC L Soft Position Floating -99999.99999 —
S0FFSE Offset 4.2.5 Point 99999.99999 0.00000
— — L . Positivefost tu), .
{ [
,:,5 ,—,5,_ Direction Sense 4.2.6 List Negative(EgatL) Positive
— — . . Single6t n3LE), Gap( .
( | |
,:,5 HE ‘j, Display Mode 4.2.7 List 9AF), RelativeqeLAt) Single
— Displayed
{
HY9AFE Magnet 4.2.8 Integer 1-15 1
gRpe Displayed Gap 429 Integer 1-14 1
— = Single-Magnet .
]
FHLLRHA Fallback 4.2.10 List No, Yes No
o - Reference
J
- t Fr AL Magnet 4.2.11 Integer 1-15 1
| OFF |
Per Magnet Floating -99999.99999 —
through Offsets 42121 point 99999.99999 0-00000
| OFF IS

Table 11: Postion Setup ltems
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5.4 Transducer Setup Items

( ] Transducer setup items configure the TDD2 to cdiyréaterface with the transducer

C M0 T connected to it. The available transducer setupsitare listed in Table 12 and
discussed in section 4.3.

Manual Default
Displayed As Item Name Section Item Type Possible Values Setting
_ Off ( OFF),
H U =- D ;ﬁgz(ll:g;r 4.3.1 List Standard$tndrd), G-Series
- G-Series{5Er! E)
SSI BinarySSt 6! 1),
( LuoCc SSI Graycodé&d SrR),
C CarcC Transducer Type, 431 List Start/StopfkrESt), SSI Binary
- - PWM(PLLSE),
CANDbus{RnbLS)
Qo_cCcveCc Number of
nJnccJ Magnets 4.3.3 Integer 1-15 1
'j '—.: b ": 'j SSI Word Length 434 F:;)(z;trgr:g 8 — 32 bits 24 bits
E-rorl) | ssiErorvave | 435 Hernatgg;mal 00000000 — FFFFFFFE 00000000
CrrHilg | sSiErormask| 435 Heﬁggg'rma' 00000000 — FFFFFFFF  FFFFFFRF
SrAdi E Gradient 436 | oo 09999.90909 | 900000
TH ] Start/Stop
h (] |_|F F Holdoff 4.3.7 Integer 1-250 20
125kbpses), 250kbps(
FCALANd | canbusBaud | 438 List 250), 500kbps{0), | 500 kbps
- - | 1000kbps(an)
FOAGE - | canbus serial#| 439 Helxnatg;g'rma' 00000000 — FFFFFFFE 00000000
5 S,' S H,— SSI Shift Right 43.11 Integer 0-31 0
178kHz(BH),
100kHz(I00H),
CS! SP4 Eri'qifncc'; 4.3.11 List 75KHZ(7H), 178KHz
50kHZ(504),
40kHzZ(40H)

Table 12: Transducer Setup Iltems
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5.5 Digital Output Setup Items
0 aOrn e Digital output setup items configure the Digitairit Switch outputs. This
o Juuc menu item only appears if one of the optional lisnftch daughter boards is

mounted in the TDD2. Digital outputs are discussesection 4.4.

\ETIVEL Default
Displayed As Item Name Section Item Type Possible Values Setting
Each digital
d90UE | outpl:_t hastselzaveral
options to be . .
through configured. Select 4.4 Subitem List N/A None
d90UES this item to access
the subitems.
dD , Lb Digital Output Floati 99999.99999
igital Outpu oating - . -
through Lower Bound | 4 Point 99999.99999 0.00000
diS Lb
dD , Ub Digital Output Floati 99999.99999
igital Outpu oating - . -
through Upper Bound | *# Point 99999.99999 0.00000
didS Ub
di! P§ B
through g&g;:s)lnosu;%l:ze 4.4 Integer 0 through 15 0
dds PS5
d0 IALE Digital Output Inside (INSIDE)
igital Outpu . nside or .
through Active Flag 4.4 List Outside (OUTSID) | '"side
dOSACE

Table 13: Digital Output Setup ltems

5.6 Preset Setup ltems

Manual

Default

Displayed As Item Name Section Item Type Possible Values Setting

P-ESE | Preset 1 45 | Foang | 0.00000
PrEGED Preset 2 45 F'F‘,);tggg oo ooee | 000000
PrESET Preset 3 45 | Foang e | 0.00000
PrESEY Preset 4 45 F'Fc,’;tri]rt‘g '%%%%%%%%%%_ 0.00000

Table 14: Preset Setup ltems




5.7 Analog Output Setup Items
Analog output setup items configure the TDD2's agadutput system. The

L _ Ll _
UL ) available setup items are discussed in section 4.6.
Manual Default
Displayed As Item Name Section Item Type Possible Values Setting
0to5VEnl 5,
0to 10V{nt D),
_Q_aQ , -5to 5Vel  9),
e rim _|E \oltage Range 4.6.1 List 10to 10V6  10), 0 to 10V
-2.51t02.5Vél  295),
2510 7VEeS )
- - Analod Source Forcedf0-LEd),
H n'.: 3}-‘ i— Dgata 4.6.2 List Position@as: tn), Forced
Velocity(LELDLY)
QCeo_ Floating -99999.99999 —
AaChrc Analog Start 4.6.3 Point 99999 99999 0.00000
QO_Qo_QocC Floating -99999.99999 —
'ml) 1 Analog Range 4.6.4 Point 99999 99999 10.00000
cC_roruo Floating _
crerec Force Percentagq 4.6.5 Point 0.00 — 100.00 0.00

Table 15: Analog Output Setup Items

5.8 Digital Input Setup Items
'_|Dl_|

The digital input setup items are used to configheeactions performed when

-
Jeor n the digital inputs are active. See section 4.7aftist of the possible actions.
\ETIVEL Default
Item Name Section Item Type Possible Values Setting
Input 0 Action 4.7 Integer See Section 4.7 0
Input 1 Action 4.7 Integer See Section 4.7 0

Table 16: Digital Input Setup ltems
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5.9 Front Panel Setup Items

=: ‘i u]n| =— O The front panel setup items are used to configueeattions performed when the front
panel switches are pressed or held for two sec@wkssection 4.8 for a list of possible
actions.
Manual Default
Displayed As Item Name Section Item Type Possible Actions Setting
bd =: = — | Tap RightAction 4.8 Integer See Section 4.8 0
b -= =: FHP Tap Up Action 4.8 Integer See Section 4.8 0
b'—' =: E!E Tap OK Action 4.8 Integer See Section 4.8 0
'D := =: =:= '|-' Tap Left Action 4.8 Integer See Section 4.8 0
b'—: =: HP Tap Down Action 4.8 Integer See Section 4.8 0
=—| l:| =— HF‘ Tap Cancel Action 4.8 Integer See Section 4.8 0
=-'= li H: “ |-= Hold Right Action 4.8 Integer See Section 4.8 0
'-! ) “—“ “_ d Hold Up Action 4.8 Integer See Section 4.8 0
bl;'_:j_:lJ L Dl Hold OK Action 4.8 Integer See Section 4.8 0
] . .
PE S H L '3 Hold Left Action 4.8 Integer See Section 4.8 0
O Ui O Hold Down Action 4.8 Integer See Section 4.8 0
Himll Hold Cancel .
=:| S |-= i .:I Action 4.8 Integer See Section 4.8 0
Table 17: Front Panel Setup Items
5.10 Serial Interface Setup Items
cc o) _ . . : ,
JC 1 ML The serial setup items are used to configure th@ 32485 interface. See section 4.9

for detalls on these settings.

Manual Default

Displayed As Item Name Section Item Type Possible Values Setting
r
atldEl d Node ID 4.9.1 Integer 1-9 1

Table 18: Serial Interface Setup ltems

5.11 Save to EEPROM
cConc The Save to EEPROM menu item saves all TDD2 sé¢upsi to the nonvolatile
1 EEPROM. Press OK while this item is displayed teestéhe configuration data.

5.12 Reset to Factory Defaults
l: 'm Jl N The Reset to Factory Defaults menu item return$@ID2 setup items to the default values.
| (— ) The settings are not stored in EEPROM until theeSaVEEPROM menu item is activated
L = (see section 5.11). Press OK while this item ipldiged to reset the configuration data. See
above for tables containing the default settings.
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6 Troubleshooting

If you encounter a problem during the operation of the TDO#sult Table 19 for information on
the possible cause and solution. If you cannot solve thelgmgbplease contact Rapid Controls for
technical support.

Symptom Possible Cause

Check that the display is powered correctly, aswshio section 2,
Installation.

If the TDD2 still does not display anything, cont&apid Controls for
further help.

|| Check that the correct transducer type is sele&ed.section 4.3.1.

Err O lis displayed || No transducer is connected or the transducer isdwircorrectly. Check that
the transducer is connected as shown in section 2.1
Check that the correct transducer type is sele&ed.section 4.3.1.

Less magnets are installed than the selected gegplar reference magnet.

- a The magnet is not close enough to the sensor ontagnets are too close
L----dJisdisplayed || together, or the magnet is on the null of the wansr.

The SSI Error Value or SSI Error Mask are set irextty, causing the
TDD2 to incorrectly detect a no magnet conditiohe€k that the SSI Error
Value and SSI Error Mask (section 4.3.5) are sgeectly.

The Scale is set to the wrong value. Check thaSttade (section 4.2.3) is set
correctly.

One of the offsets (Hard Offset, Soft Offset, or-Mragnet Offset) is set to
the wrong value. Check that the Offset (sectiond}.i set correctly.

The position displayed is|| The Units setting is incorrect. Check that the Bsitting (section 4.2.1) is
incorrect set to the desired engineering units.

The Direction Sense is incorrect. Check that thre@ion Sense (section
4.2.6) is set to positive if you do not wish toeese the direction position
increases.

Please see below for more information on sensa-$yjecific problems.

The SSI Word Length is wrong, causing the transdtadisplay a position a
power of 2 smaller or larger than the correct pasitCheck that the SSI
The position displayed fo Word Length (section 4.3.4) is set to the same murobbits as the sensor.

a SSl sensor is incorrectl| The Transducer Type is set to SSI gray code inst€&&! binary, or vice
versa. Check that the Transducer Type (sectionYli8set correctly.

| The resolution (section 4.2.2) is set incorrectly.

The position displayed fof| Check that the gradient (section 4.3.6) and nurabaragnets (section 4.3.3)
a Start/Stop sensor is || have been set correctly.
incorrect

Nothing is displayed

Check that the gradient (section 4.3.6) has beiecoseectly.
The position displayed fo If the transducer performs recirculation in thedygau must correct for this

a PWM sensor is incorre 1
by setting the scale tb€Circulations

Table 19: Troubleshooting
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7 Serial Communications

The TDD2 can communicate with any device capabR®232 or RS-485 communications at
9600 or 19200 bps with 8-bit words, no parity bitd 1 stop bit. A simple ASCII communications poatio
is used.

Communications are always half duplex meaning that onlyd®wce, master or slave, transmits at
a time. The master always sends a command and then the sRiJTesponds. The master must wait for
the response before transmitting the next command.

All messages to the TDD2 must start with ‘$' and the node IDhef TDD2. All good responses
from the display start with *. All messages are terminataith a single carriage retura ASCII 13
(indicated by ‘<CR>’ in the text). All commands arase sensitive.

The node ID of the display defaults to 1. This barchanged via the serial link or the front panel.

All displays will respond to a node ID of O regast of their own Node ID setting. When the TDDAsed
in a multi-drop serial configuration each TDD mhbate a unique Node ID from 1 to 9.

When setting configuration items that accept agtresponse (i.e. the transducer type), only
enough of the string to differentiate it from ather acceptable choices needs to be sent.

7.1 TDD2 WinComm

The TDD2 WinComm software package is availablesgish configuration of the TDD2 from a
Windows PC. TDD2 WinComm communicates with a TDD& the serial interface and is able to set and
read all of the setup items listed in this manDéplay configuration can also be saved to a bieldter
use. A copy of TDD2 WinComm may be downloaded frEeharge from the Rapid Controls website:
www.rapidcontrols.com.

A CD version of TDD2 WinComm is also availablentact Rapid Controls for information on
purchasing TDD2 WinComm on CD with an accompanyedal cable.

7.2 Write protection
7.2.1  Write Enable
Turns off the write protection so that changes tmaynade. This command is required before most

of the setup values can be changed. The write gtfotewill remain off until power is cycled or therite
protect command is issued.

Write Syntax
$<id>WE<CR>

where:
id is the node id of the TDD2

7.2.2  Write Protect
Turns on the write protection so that any furthearges are blocked.

Write Syntax
$<id>WP<CR>

where:
id is the node id of the TDD2
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7.3 Display Settings
7.3.1 Decimal Places

Reads or sets the number of displayed decimal pl&=e section 4.1.1 for information on this
setting.

Read Syntax
$<id>RdP<CR>

Write Syntax
$<id>SdP<d><CR>

where:
id is the node id of the TDD2
and dis the number of decimal places

Examples
To read the number of decimal places from a TDD2 wode id 1 send:

$1RARCR>

To set the number of displayed decimal placesusi®g a TDD2 with node id 4 send:
$4SAP3CR>

7.3.2 Display Update Rate
Reads or sets the update rate of the display. &mi@s 4.1.2 for information on this setting.

Read Syntax
$<id>RdU<CR>

Write Syntax
$<id>SdU<r><CR>

where:
id is the node id of the TDD2
and ris the update rate in Hz

Examples
To read the display update rate from a TDD2 witknawn node id send:

$O0RALCR>

To set the display update rate to 20 Hz using a ZBidh node id 2 send:
$2SdU2& CR>

7.3.3 Leading Zeros Flag
Reads or sets the leading zeros flag. See sectiod f#6r information on this setting.

Read Syntax
$<id>RdZ<CR>

Write Syntax
$<id>SdZ<f><CR>

where:
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id is the node id of the TDD2
and fis the value of the flag, either “YES” or “NO”

Examples
To read the state of the leading zeros flag fronD®2 with node id 1 send:

$1RdJ&CR>

To set the TDD2 to not display leading zeroes usimde id 4 send:
$4SAZNC CR>

7.3.4  Enable Peak Display Flag
Reads or sets the enable peak display flag. Settindlag to YES causes the display to show the
peak position in place of the normally displayedifion.

Read Syntax
$<id>RKE <CR>

Write Syntax
$<id>SKE<f><CR>

where:
id is the node id of the TDD2
and fis the value of the flag, either “YES” or “NO”

Examples
To read the state of the enable peak display flag &2 TDD2 with node id 1 send:

$1RKE<CR>

To set the TDD2 to display the peak position usinde id 4 send:
$4SKEYES CR>

7.3.5 Peak Display Mode
Reads or sets the mode used for peak positiontdetethe mode may be set to positive,
negative, or absolute.

Read Syntax
$<id>RKM <CR>

Write Syntax
$<id>SKM<m><CR>

where:
id is the node id of the TDD2
and mis the desired mode, “POS”, “NEG”, “ABS”

Examples
To read the currently used peak display mode frarB2 with node id 1 send:

$1RKM<CR>

To set the peak display mode to positive using ®Z With node id 3 send:
$3SKMPO CR>
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7.3.6  Clear Peak Reading
Clears the current peak reading by setting the pesding to the current position.

Write Syntax
$<id>SKC<CR>

where:
id isthe nodeid of the TDD2

7.4 Position Settings

7.4.1  Units
Reads or sets the unit used for display. See se4tihl for information on this setting.

Read Syntax
$<id>RPU<CR>

Write Syntax
$<id>SPlLu><CR>

where:
id is the node id of the TDD2
and uis the desired units, “INCHES”, “FEET”, “MM”, “CM"*METERS”

Examples
To read the currently used units from a TDD2 witlde id 1 send:

$1RPWKCR>

To set the displayed units to METERS using a TDDtA wode id 3 send:
$3SPUMETERS CR>

7.4.2 Resolution
Reads or sets the resolution of the sensor. Séiersdc2.2 for information on this setting.

Read Syntax
$<id>RPR<CR>

Write Syntax
$<id>SPR<r><CR>

where:
id is the node id of the TDD2
and r is the resolution in units

Examples
To read the current resolution from a TDD2 with edad 7 send:

$7RPRCR>

To set the resolution to 0.00001 units using a TR node id 1 send:
$1SPR0.00004CR>
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7.4.3 Scale
Reads or sets the scale. See section 4.2.3 fomafemn on this setting.

Read Syntax
$<id>RP<CR>

Write Syntax
$<id>SP&s><CR>

where:
id is the node id of the TDD2
and sisthe scale
Examples
To read the scale from a TDD2 with unknown nodsadd:
$0RPX CR>

To set the scale to 1.0 using a TDD2 with node $eied:
$6SPS¥CR>

7.4.4  Hard Offset
Reads or sets the hard offset. See section 4.2idfemmation on this setting.

Read Syntax
$<id>RPO<CR>

Write Syntax
$<id>SPO<0><CR>

where:
id is the node id of the TDD2
and ois the offset in units

Examples
To read the hard offset from a TDD2 with node ise®d:

$ORPXCR>

To set the hard offset to 4.56 units using a TDXA wode id 4 send:
$4SP0O4.56 CR>

7.45  Soft Offset
Reads or sets the soft offset. See section 4.2 i&ffirmation on this setting.

Read Syntax
$<id>RPo<CR>

Write Syntax
$<id>SPo<0><CR>

where:

id is the node id of the TDD2
and ois the soft offset in units

Examples



34
To read the soft offset from a TDD2 with node idehd:
$5RP& CR>

To set the soft offset to 2.335 units using a T node id 7 send:
$7Sp02.335CR>

7.4.6  Direction Sense
Reads or sets the number of displayed decimal pl&=e section 4.1.1 for information on this
setting.

Read Syntax
$<id>RPD<CR>

Write Syntax
$<id>SPD<d><CR>

where:
id is the node id of the TDD2
and dis the direction sense, “POSITIVE” or “NEGATIVE”

Examples
To read the direction sense from a TDD2 with unknowde id send:

$ORPxCR>

To set the direction sense to positive using a TRRA node id 1 send:
$1SPDPOSCR>
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7.4.7 Display Mode
Reads or sets the display mode. See section 4Rififérmation on this setting.

Read Syntax
$<id>RXt<CR>

Write Syntax
$<id>SXt<m><CR>

where:
id is the node id of the TDD2
and mis the display mode, “SINGLE”, “GAP”, or “RELATIVE”"

Examples
To read the display mode from a TDD2 with node gkAd:

$2RXt<CR>

To set the display mode to gap using a TDD2 wittienial 1 send:
$1SXtGAR CR>

7.4.8 Displayed Magnet
Reads or sets the displayed magnet. See sectighfdranformation on this setting.

Read Syntax
$<id>RXm<CR>

Write Syntax
$<id>SXm<m><CR>

where:
id is the node id of the TDD2
and mis the displayed magnet

Examples
To read the displayed magnet from a TDD2 with niode send:

$1RXM<CR>

To set the displayed magnet to 6 using a TDD2 wittte id 5 send:
$5SXme CR>

7.4.9 Displayed Gap
Reads or sets the displayed gap. See sectionfdrdrformation on this setting.

Read Syntax
$<id>RXg<CR>

Write Syntax
$<id>SXg<g><CR>

where:
id is the node id of the TDD2
and gis the displayed gap
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Examples
To read the displayed gap from a TDD2 with unknaowde id send:

$ORX< CR>

To set the displayed gap to 2 using a TDD2 witheniod3 send:
$3SXgX CR>

7.4.10 Single-magnet Fallback

Controls the display if only one magnet is presemt the display mode is set to Gap or Relative. If
set to 'No', a missing magnet error will be repabrtéset to 'Yes', position of the magnet will displayed
as if the TDD2 was configured for Single-Magnet moflee section 4.2.10 for information on this sgtti

Read Syntax
$<id>RXf<CR>

Write Syntax
$<id>SXf<g><CR>

where:
id is the node id of the TDD2
and gis “YES” or “NO”

Examples
To read the current single-magnet fallback setfiogn a TDD2 with node id 1 send:

$1RXI<CR>

To enable single-magnet fallback using a TDD2 watkle id 3 send:
$3SXFYESCR>

7.4.11 Reference Magnet
Reads or sets the reference magnet. See sectidd 402 information on this setting.

Read Syntax
$<id>RXr<CR>

Write Syntax
$<id>SXr<r><CR>

where:
id is the node id of the TDD2
and ris the reference magnet

Examples
To read the reference magnet from a TDD2 with nddesend:

$3RX<CR>

To set the reference magnet to 1 using a TDD2 métte id 2 send:
$2SXri<CR>

7.4.12 Per Magnet Offsets
Reads or sets a per manget offset. See sectidi4d. information on this setting.
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Read Syntax
$<id>RPm<n><CR>

Write Syntax
$<id>SPnmxn><0><CR>

where:

id is the node id of the TDD2

nis the number of the magnet the offset corresptmds
and ois the offset in units

Examples
To read the offset for magnet 3 from a TDD2 witldadd 4 send:

$4RPMIX CR>

To set the offset for magnet 2 to 5.0 units usifidd®2 with node id 1 send:
$1SPm25.8CR>

7.5 Transducer Settings

7.5.1 Transducer Auto Detection
Reads or sets the sensor auto-detection flagt tbe-Series or Standard, the TDD2 will attempt
to determine the type of sensor that is currerglynected. See section 4.3.1 for information ongatsing.

Read Syntax
$<id>RXA<CR>

Write Syntax
$<id>SXA<><CR>

where:
id is the node id of the TDD2
and fis the value of the flag, either “OFF”, “STANDARDYy “GSERIES”

Examples
To read the state of the leading zeros flag fronD®2 with node id 1 send:

$1RXA<CR>

To set the TDD2 to not display leading zeroes usimgde id 1 send:
$1SXAOFKCR>

7.5.2  Transducer Type
Reads or sets the transducer type. See sectidnfdrdnformation on this setting.

Read Syntax
$<id>RXT<CR>

Write Syntax
$<id>SXT<t><CR>

where:
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id is the node id of the TDD2
and tis the transducer type: “SSIBIN”, “SSIGRAY”, “STARSTOP”, “PWM”", or
“CANBUS”

Examples
To read the transducer type from a TDD2 with nati2 send:

$2RXT<CR>

To set the transducer type to SSI Binary using ®ZWith node id 1 send:
$1SXTSSIBINNCR>

7.5.3  Number of Magnets
Reads or sets the number of magnets. See secsicdhfdr information on this setting.

Read Syntax
$<id>RXM <CR>

Write Syntax
$<id>SXM<m><CR>

where:
id is the node id of the TDD2
and mis the number of magnets

Examples
To read the number of magnets from a TDD2 with ndd&send:

$8RXM<CR>

To set the number of displayed magnets to 12 wsifi@D2 with node id 5 send:
$5SXM1XCR>

7.5.4  SSI Word Length
Reads or sets the SSI word length. See sectioh fbBinformation on this setting.

Read Syntax
$<id>RXB<CR>

Write Syntax
$<id>SXB<b><CR>

where:
id is the node id of the TDD2
and bis the word length in bits

Examples
To read the SSI word length from a TDD2 with nodid isend:

$4RXB<CR>

To set the SSI word length to 25 bits using a TR node id 2 send:
$2SXB25x CR>
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7.5.5 SSI Error Value
Reads or sets the SSI error value. See sectidh fd:3information on this setting.

Read Syntax
$<id>RXE<CR>

Write Syntax
$<id>SXE<e><CR>

where:
id is the node id of the TDD2
and eis the SSI error value in hexadecimal

Examples
To read the SSI error value from a TDD2 with natlé send:

$1RXE<CR>

To set the SSl error value to 0 using a TDD2 witdenid 4 send:
$4SXEO0000006CR>

7.5.6  SSI Error Mask
Reads or sets the SSI error mask. See sectionfdrdrformation on this setting.

Read Syntax
$<id>RXe<CR>

Write Syntax
$<id>SXe<m><CR>

where:
id is the node id of the TDD2
and mis the SSI error mask

Examples
To read the SSI error mask from a TDD2 with nodB s&nd:

$5RXe<CR>

To set the SSI error mask to OXFFFFFFFF using aZ @Eh node id 1 send:
$1SXeFFFFFFFHECR>

7.5.7 Gradient
Reads or sets the gradient. See section 4.3.6ffmation on this setting.

Read Syntax
$<id>RXG<CR>

Write Syntax
$<id>SXG<g><CR>

where:
id is the node id of the TDD2
and gis the gradient in microseconds per inch
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Examples
To read the gradient from a TDD2 with node id 3dsen
$3RXG<CR>

To set the gradient to 9.0101 uS/in using a TDD wbde id 9 send:
$9SXG9.010¥CR>

7.5.8  Start/Stop Holdoff Period
Reads or sets the start/stop holdoff period. Setosed.3.7 for information on this setting.

Read Syntax
$<id>RXH<CR>

Write Syntax
$<id>SXH<p><CR>

where:
id is the node id of the TDD2
and pis the holdoff period in microseconds

Examples
To read the holdoff period from a TDD2 with node2idend:

$2RXH<CR>

To set the holdoff period to 10 uS using a TDDZhwibde id 2 send:
$2SXH1GCR>

7.5.9 CANbus Baud Rate
Reads or sets the CANbus baud rate. See sectidhfdranformation on this setting.

Read Syntax
$<id>RXb<CR>

Write Syntax
$<id>SXb<r><CR>

where:
id is the node id of the TDD2
and r is the baud rate in kilobits per second: “125”,025'500”, or “1000”

Examples
To read the CAN baud rate from a TDD2 with nodd gknd:

$4RXb< CR>

To set the CAN baud rate to 500 kbps using a TDRR mode id 5 send:
$5SXb506CR>

7.5.10 CANbus Transducer Serial Number
Reads or sets the CANbus transducer serial nurBeersection 4.3.9 for information on this
setting.

Read Syntax
$<id>RCS<CR>
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Write Syntax
$<id>SCEs><CR>

where:
id is the node id of the TDD2
and sis the serial number in hexadecimal

Examples
To read the serial number from a TDD2 with nodé send:

$1RCSCR>

To set the serial number to 0x12345678 using a T2 node id 2 send:
$2SCS123456 KCR>

7.6 Analog Output Settings

7.6.1 Voltage Range
Reads or sets the voltage output range of the gmaltput. See section 4.6.1 for information on
this setting.

Read Syntax
$<id>RAV<CR>

Write Syntax
$<id>SAV<r><CR>

where:
id is the node id of the TDD2
and ris the voltage range: “0-5V”, “0-10V”, “-5-5V”, “Q-10V”", “-2.5-2.5V", “-2.5-7.5V"

Examples
To read the voltage range from a TDD2 with nodé &&nd:

$6RAV<CR>

To set the holdoff period to 0 to 5 VDC using a TDWIith node id 1 send:
$1SAVO-5\<CR>

7.6.2  Analog Source Data
Reads or sets the analog source data. See sedi@rfer information on this setting.

Read Syntax
$<id>RAT<CR>

Write Syntax
$<id>SAT<s><CR>

where:
id is the node id of the TDD2
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and sis the data source: “FORCED?”, “POSITION", or “VELOLY”

Examples
To read the source from a TDD2 with an unknown nddsend:

$ORAT<CR>

To set the source to velocity using a TDD2 withe@di9 send:
$9SATVELOCITY<CR>

7.6.3  Analog Start
Reads or sets the analog start position or velo8ie section 4.6.3 for information on this setting

Read Syntax
$<id>RAS<CR>

Write Syntax
$<id>SASK p><CR>

where:
id is the node id of the TDD2
and pis the start position in units

Examples
To read the analog start position from a TDD2 wiitlde id 8 send:

$8RAS<CR>

To set the start position to —2.50 units using &2vith node id 4 send:
$4SAS-2.56 CR>

7.6.4  Analog Range
Reads or sets the analog range. See section drdrfidrmation on this setting.

Read Syntax
$<id>RAR<CR>

Write Syntax
$<id>SAR<r><CR>

where:
id is the node id of the TDD2
and ris the range in units (source is position) or usésond (source is velocity)

Examples
To read the analog range from a TDD2 with node se&d:

$5RAR<CR>

To set the analog range to 10.0 units using a T2 node id 6 send:
$6SAR1GCR>

7.6.5 Force Percentage
Reads or sets the analog force percentage. Séensé@.5 for information on this setting.
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Read Syntax
$<id>RAP<CR>

Write Syntax
$<id>SAP<p><CR>

where:
id is the node id of the TDD2
and pisthe percentage of full analog scale to output

Examples
To read the force percentage from a TDD2 with ndd&send:

$6RACR>

To set the force percentage to 67.3 percent usifig2 with node id 5 send:
$5SAP67.3CR>

7.7 Digital Input and Front Panel Settings

7.7.1 Digital Input Actions
Reads or sets the action performed when a digipaitiis activated. See section 4.7 for
information on this setting.

Read Syntax
$<id>RI<i><CR>

Write Syntax
$<id>Sl<i><a><CR>

where:

id is the node id of the TDD2

i is the input to read/set: “A” for input 0 or “B” fonput 1
and ais the action to perform when the is activated

Examples
To read the action for input 1 from a TDD2 with edd 2 send:

$2RIB<CR>

To set the action for input O to none using a T node id 1 send:
$1SIACR>
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7.7.2  Front Panel Actions
Reads or sets the action performed when a frorglgavitch is pressed. See section 4.8 for
information on this setting.

Read Syntax
$<id>RA<k><CR>

Write Syntax
$<id>SA<k><a><CR>

where:

id is the node id of the TDD2

kis the code of the switch to read/set the actiofseé Table 20 for a list of codes)
and ais action to perform

Switch Pressed Switch Code

Press Right Momentarily a
Press Up Momentarily b
Press OK Momentarily C
Press Left Momentarily d
Press Down Momentarily e
Press Cancel Momentarily f
Hold Right A
Hold Up B
Hold OK C
Hold Left D
Hold Down E
Hold Cancel F

Table 20: Switch codes for setting front panelati

Examples
To read the action performed when OK is held fay 8#conds from a TDD2 with node

id 4 send:
$4RACK CR>

To set the action performed when Cancel is pressadentarily to action 4 using a
TDD2 with node id 7 send:
$7SAfKCR>

7.8 Position Queries
The following allow a host controller to query thBD2 for position information.

7.8.1 Displayed Position Query

Reads the currently displayed position. This posits calculated in the same manner as the
displayed position, and takes into account theigaréd display mode (absolute, gap, or relativieq. |
position error is detected, either “ONOXDCR” (nartsducer detected) or “ONOMAG” (no magnet
detected) is returned. Otherwise, the positioretisrned.

Read Syntax
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$<id>RD<CR>

where:
id is the node id of the TDD2

Example
To read the currently displayed position from a TDRith node id 2 send:

$2RD<CR>

7.8.2  Magnet Position Query

Reads the position of a particular magnet, regasddé the displayed magnet. If a position error is
detected, either “ONOXDCR” (no transducer detectead DNOMAG” (no magnet detected) is returned.
Otherwise, the position is returned.

Read Syntax
$<id>Rd<i><CR>

where:
id is the node id of the TDD2
and iisthe magnet to read in hexadecimal (1-9 or a-f)

Example
To read the position of magnet 12 from a TDD2 witlde id 1 send:

$1RIxCR>

7.8.3  Peak Position Query
Reads the current peak position. This positioralsutated in the same manner as the displayed
position. The current peak position can be cledh Wie Clear Peak Position serial command or miemo. i

Read Syntax
$<id>RK<CR>

where:
id is the node id of the TDD2

Example
To read the currently displayed position from a TDRith node id 1 send:

$1RK<CR>
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8 Optional Solid State Limit Switch

The optional limit switch for the transducer digpfrovides 5 open collector Darlington outputs viahéce
switched on and off based on the position of thgmaton the transducer and the entered setup piname

8.1 Features

» Five channels of Darlington transistor limit switchtputs
» Integrated output transient protection

* Removable screw terminals

8.2 Mechanical Specifications
* Mounts internal to the 1/8 din transducer displapdoie.

8.3 Limit Switch Specifications

» Five channels of Darlington transistor outputs withximum of 50
VDC load

*  Maximum continuous collector current of 200 millipsnper channel

» Peak collector current of 500 milliamps per channel

*  Maximum power dissipation for 5 channels of 1.5te/at 70 degrees F

e 8 pin removable screw terminal

8.4 Solid state limit switch connections
Connections to the limit-switch output module are made ubgloan 8 pin removable screw terminal to
connector J1. Connections to the analog outputnaige through connector J2.

8.5 Connector J1 Pin-out

J1-1: Limit Switch output 1

J1-2: Limit Switch output 2

J1-3: Limit Switch output 3

J1-4: Limit Switch output 4

J1-5: Limit Switch output 5

J1-6: Reserved

J1-7: Output transient protection voltage input
J1-8: Output common

8.6 Solid state limit switch output cautions

The Output transient protection voltage input (J1-7) stidné connected to the relay or solenoid
supply voltage if relay coils or solenoids or other induetidevices are driven by the output. This input
takes the place of connecting a diode across the coil. Intiaddarc filters should be placed across the
contacts to suppress noise that can cause randibieprs with the display.
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Figure 3: Solid State Limit switch inductive kicldiaprotection
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9 Optional Electromechanical Relay Limit Switch

*Note that this option requires TDD2 power supply fetween 20 and 26.4 VDC

The optional relay limit switch for the transducksplay provides 5 normally open mechanical relay
contacts which are switched on and off based opdiséion of the magnet on the transducer and the
entered setup parameters.

9.1 Features of the electromechanical relay limit siich

» Five normally open mechanical relay contacts

* Two separate groups of commons for the outputswalsimultaneous DC and AC operation
» Two fuses, one for each group

» Board mounts inside the 1/8 din display module

* Removable screw terminals

9.2 Mechanical Specifications
* Mounts internal to the 1/8 din transducer displaydoie.

9.3 Relay Limit Switch Specifications

» Five normally open relay contacts

*  Maximum current of 4 amps per channel at 250 VAG®NDC
e Maximum group current of 4 amps

» 8 pin removable screw terminal

* Fuses are 4 amp 250 VAC 20 mm
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Figure 4 - Example Relay Limit Switch Connections

9.4 Relay Limit Switch Connections
Connections to the limit-switch output module are made uglban 8 pin removable screw terminal to
connector J1.

Connector J1 Pin-out

JP2-1: Limit Switch output contact 1 Used with GrdAip
JP2-2: Limit Switch output contact 2 Used with GrdAl
JP2-3: Limit Switch output contact 3 Used with Grddl
JP2-4: Limit Switch output contact 4 Used with Gudi
JP2-5: Limit Switch output contact 5 Used with Grdi

JP2-6: Reserved
JP2-7. Group A common
JP2-8: Group B common

9.5 Relay Limit Switch Output Cautions:
The maximum current switched by the relay contacts in a graupt be limited to 4 amperes. If
the TDD2 supply voltage is switched then arc suppressiont imeisnstalled to limit noise on the power

supply.
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11 TDD2 Panel Cutout

11.1 TDD2 Panel cutout Dimensions

3,579
T 909mm '
i )
1.747
44.38mm TDD PANEL CUTOUT
A \ J

The TDD2 mounts into a panel and requires an 118 fdnel space. It is approximately 5 inches deem the panel
including the connector.



