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Universal Temperature & Process Indicators Setup Guide

Introduction

This Setup Guide describes how to ingtall and configure your insrument.

This instrument is marked with the international
hazard symbol. It is important to read this Setup
Guide before installing or commissioning your panel
meter as it contains important information relating
to safety and Electromagnetic Compatibility EM C.

Theinstrument providesthe following features as standard:

e 4 configurable alarms.

¢ Programmable function keys.

e 4or5digit bright LED display.
*  Transducer/transmitter supplies.

Theinstrument providesthe foll owing features as optional:

e Scaleable analogue retransmission output.

«  Dual logic/status inputs.

e R$A85 serial communicationsinterface with 3 protocols
including MODBUS™ RTU.

e Dual relay output.

¢ Programmable transducer supply.
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Installation

Toinstall your instrument, you will need to carry out the following steps:

« Apply the engineering units labe to the right-hand side of the
display pand. A sheet of labels covering the most commonly
used engineering units is supplied with all units. If the unit you
requireis not on the sheet, a blank label is provided on which you
can use LETRASET™.

e Ingall theinstrument into a pand.

*  Make connections to theinstrument.

PLEASE NOTE:

e Ensure that the power to the instrument is switched off before
carrying out any installation or maintenance work.

e Itisrecommended that all connections to the terminals are made
using ferrules to afford greater reliability and to prevent short
circuits between adjacent terminals.

* Avoidingalling theinstrument close to switch gear, contactors or
motor darters.

« Do not place signal and power supply wiring in the same loom.

e Use screened cables or wires for all signal/sensor leads with
screen earthed at one point only.

Panel Mounting

Ensure that there is sufficient space behind the instrument pane for the
depth of the instrument to allow for safe routing of cables. The diagram
below shows a side view of theinstrument's dimensions.

15mm
0.6 inches

D |,
:| 1.13 irr1r<]:rr?es

151mm

7mm
0.3 inches
i 6 inches

166mm

f——————— 6.6inches ————

Depth behind panel
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The ingrument is supplied with an ingallation kit consisting of 2
mounting clamps and a panel sealing gasket. To ingtall the instrument:

1. Make pand cut-out with the dimensions as shown below. Panel
thickness from 1.5mm to 9.5mm can be accommodated.

|

44.5 mm
1.75 inches

93mm
3.66 inches

2. Fit the rubber seal by dipping it over the unit from the rear of the
box and pushing it forwards until it sits behind the front lip of the
unit.

3. Insert theinstrument into the panel from the front, pushing it through
as far as the front lip, to ensure correct seating of the rubber seal
between the panel and the unit.

4.  Working from behind the pand, take the 2 mounting brackets and
locate onto the case as shown below (note orientation of keyhole
dots relative to instrument case). With the brackets located, dide
them backwards until they lock into place.

5. Tighten the screws until they bite into the pane, securing the
instrument in place. Take care not to overtighten the screws as this
may damage the case of the instrument.

/4
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Connections
The diagram bel ow showstherear panel terminal connection arrangement.
NOTE: Terminals 1 to 6 are only present on models fitted with the dual

relay option and Terminals 12 to 16, 19 & 20 are only present on 5 digit
model s (see table on page 6).

Transmitter/ Communications
Alarm Alarm Transducer Interface Status
Relay 1 Relay 2 Power Supply Rx Tx Inputs

'c NONC'C NO NC+24V+GND'B A'B_A'2 1 C

2922200009 2222202

4 5 6 7 8 9 10 11 12 13 14 15 16

LN L . + lout lin VvV V2 VICOM
Power Input VIl out Sensor Inputs
90-265V AC Analogue Output

Rear Panel Terminal Connections
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Terminal No Alarm Dual Relays
1 None Relay 1 - common
2 None Relay 1 - normaly open
3 None Relay 1 - normaly closed
4 None Relay 2 - common
5 None Relay 2 - normally open
6 None Relay 2 - normaly closed
7 24V transmitter supply output
8 Excitation +ve 10V transducer supply output
9 Ground
10 Receive B
11 Receive A
12 Transmit B (5 digit models only)
13 Transmit A (5 digit models only)
14 Status (Logic) Input 1 (5 digit models only)
15 Status (Logic) Input 2 (5 digit models only)
16 Status input common (ground) (5 digit models only)
17 Power input neutrd (-)
18 Power input live (+)
19 Anaogue output - (5 digit models only)
20 Anaogue output + (5 digit models only)
21 Current source output
22 Current i nput
23 Voltage input
24 Auxiliary mV input
25 Main mV input
26 Input common
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Powering the Instrument

The instrument is designed to operate from an AC supply with voltages in
the range 90 - 265V AC 50/60Hz mains supply with a maximum power
consumption of 10VA when all outputs are fully loaded and the display
has all segmentsilluminated.

WARNING - The instrument is designed for installation in an
enclosure which provides adequate protection against electric shock.
Access to power terminals should be restricted to authorised skilled
personnel only. Application of supply voltages higher than those for
which the instrument is intended may compromise safety and cause
permanent damage.

The diagram below shows how the instrument should be connected to the
mains supply. Isolation should be provided by a double pole switch and a
time-delay 1A fuse.

[ —
L ()><)_/ _ Live(~
3® i ) 90 - 265V AC
= g 50/60Hz
Neutral
L —1

Recommended Mains Supply Connections
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Connecting the Sensor/Transducer

The diagrams bel ow show the connections necessary for each of the possible
input types.
Thermocouple/mV

V1 COM
22 23 24 25 26

@@@@@

L&

Signal in Volts (up to £10V)
\% COM
21 22 23 24 25 26

QD0 OO

+ -

Signal in milliAmps (up to £20mA)

lin COM
22 23 24 25 26

@@@@@

()
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2-Wire RTD/Resistance (0 - 400Q)

lout V1 COM
21 22 23 24 25 26

ZRYR%,

3-Wire RTD/Resistance (0 - 400Q)

V2 COM
22 23 24 26

© D

4-Wire RTD/Resistance (0 - 400Q)

2-Wire Resistance (0 - 4000Q)

lout \Y COM
21 22 23 24 25 26

© QOO

R
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Bridge Connection

7 8 9
© QO

oo D

21 22 23 24 25 26

Transmitter (4 - 20mA)
7 8 9

* Transmitter [—
% % © o O

21 22 23 24 25 26

Potentiometer Connection
7 8 9

2@

2NN,

21 22 23 24 25 26
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Connecting the Communications
Interface

The diagrams below show the connections necessary to interface your
instrument to a PC RS485/422 port or to an R$485 to RS232 converter. It
is recommended that screened twisted pair cable be used for all
applications requiring cable lengths greater than 3m. It is aso
recommended that a 120Q termination resistor isadded across each pair of
wires at the furthest point from the master device. The screen of the cable
should be connected to the frame ground or ground connection of the
master device. The diagram below shows the wiring required for both 4-
wire full duplex and 2-wire half duplex instal lations.

PC or Master Device PC or Master Device
Tx Rx E TxRx E
B A B A T B A T
Screened /\:‘J [ Screened C
twisted pairs | - twisted pairs
10 11 12 13 10 11 12 13

4-Wire & 2-Wire Communications Interface Connections

INSTRUMENT n
Rx Tx

INSTRUMENT 1
Rx Tx
A A B A :
DTE 4 ——I

7.
120R 120R
Termination

Typical RS485 Multidrop Half Duplex Application
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Connecting the Status Inputs

There are 2 status (logic) inputs provided by your insrument. The inputs
can be used with either voltage free contacts such as relay contacts,
switches, open collector transistor outputs or voltage driven. The inputs
are active low, ie. apply a short circuit between the status input and status
common. The diagrams below show some typical applications.

NOTE: Theseinputs are not isolated from the instrument’sinput circuit.

? 9
Y%,
14 15 16

2 1 C

Volt Free Contacts

£

Q0

14

15

16

2

1

[

T

Open Collector TTL Outputs

12
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Operator Functions

All of the operator functions are described in the following section along
with the key actions required. The diagram below shows the facilities
available directly from the Operator (Normal) Mode.

®

EESEE  EEEER
*ni ® ‘sl t®
@ EEE

Press and hold ———p Key 1

down until the function
dlsplay changes|

<4—— Normal runtime display

Key 2
function

_Ti.mTii_Ti

lo le o ®lo

Display Display Display Enter/Exit
minimum maximum average configuration
value value value menu

®

# Use o key to view and Q key to edit (provided the alarm edit
optionison - see Front Panel Edit page 37).

M m Represent Alarm Setpoints1 and 2.

m Displays the lowest measured value since last reset (see Reset
pages 52 and 56).
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m Displaysthe highest measured value since last reset (see Reset
pages 52 and 56).

m Displays the average measured value since last reset (see Reset
pages 52 and 56).

m Enables Configuration//Setup Mode (see How to Navigate
the Configuration Menus page 18).
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Operator Mode - Key Functions

Caution: the keys have an "auto-repeat" facility whereby holding down a
key for longer than necessary will have the same effect as multiple
presses. From the normal runtime display:

Q Enter - Allows access to the operator functions (LoW, HigH (peak)
and AV (average) values) since last reset (see Reset page 56) and ConF
(Configuration/Setup Mode). To access the operator functions, press and
hold for approximately 3 secondsuntil LoW is displayed.

@ Next - Function Key 1 can be configured to perform various
functions such as fast calibration, zeroing and tare. Details of the facilities
available and how to configure the key are described later in this Guide
(see Configuring Function Keys page55).

o Down - Accesses 2 alarm setpoints for viewing and editing if
enabled (see Front Panel Edit page 37).

c Up - Exits from menusto normal running.

8 Star - Function Key 2 can be configured to perform various
functions. Details of the facilities available and how to configure the key
are described later in this Guide (see Configuring Function Keys page
55).

c Up and o Down - Pressed together will perform an alarm
acknowledge for latched alarms (see Latching page 35 and Alarm
Acknowledge page51) and ACk will be displayed.

Menu Mode - Key Functions

The instrument may be configured using the front panel keysto enter and
navigate through the multi-level menu structure. Caution: the keys have an
"auto-repeat” facility whereby holding down a key for longer than
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necessary will have the same effect as multiple presses. When navigating
through the menus, the keys perform the foll owing functions:

Q Enter - Selects or accesses a sub-menu.

@ Next - Scrolls forward through the menus within alevel.

o Up - Moves back up to the parent-menu level. Multiple key presses
will alwaysreturn the instrument to the measured value (runtime) display.
The menu system lists categories (eg. inPt, SCLE, AL1). Selecting a
category may lead to a sub-category, but eventually it leads to a list of
configurable instrument parameters (eg. category inPt leads to parameters
tYPE, rnG etc.).

When the Enter Key is pressed to change a parameter, the existing setting
is displayed. Notice that a letter or digit always flashes when a setting is
on display.

Some settings are chosen from a list (eg. parameter tYPE has 8 settings:
t/C, VoLt, mV etc.).

Other parameters are setup by editing a multi-digit value (eg. LdSP
within SCLE hasa default numeric setting of [0.0000]).

Selecting a Setting from a List
When the first letter of a menu option flashes, it represents the setting for a
parameter.

@ cyclesround the list of possible settings for the parameter.
% Aborts the setting selection without changing the setting.

Q Makes the currently displayed setting the new setting.

16 20-5004 Issue H



Universal Temperature & Process Indicators Setup Guide

Editing a Value
When the lagt digit of a numeric value flashes, it represents the setting for
aparameter.

Noticethat the flashing digit isthe one that is edited by the Up and Down
arrow keys.

The signischanged by editing the most significant digit.

@ Selectsthe next flashing digit to edit. The next digit | eft is selected.
When theleftmost digit isreached and if the decimal point position can be
changed, the decimal point flashes next.

% Clearsthe whole valueto zeroif zero isavalid value.

o Increments the flashing digit. If the decimal point is flashing, the
decimal point moves|eft.

If negative values are allowed and the most significant digit is flashing,
the digit rotatesround the sequencee 0 1 2345678 9 -1 -

o Decrements the flashing digit. If the decimal point isflashing, the
decimal point movesright.

If negative values are allowed and the most significant digit is flashing,
the digit rotatesround the sequence: 98 76543210 - -1.

Q Exits, making the edited value displayed the new setting.
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How to Navigate the Configuration
Menus

This example will show you how to edit one of the unit’s configuration
options. We will turn down the brightness (labelled briL) of the display.
Use this example in conjunction with the Configuration Menu Map on
page 20 to navigate your own way to the optionsthat you wish to change.

1. With the unit displaying the current measured value, press and hold

Q until the display changesto show m
2. Pres @ until m isdisplayed.

3. Press Q to enter the ConF (configuration) menu.

4. Press® until m isdigplayed.

5. Presse to enter the SY St (system) menu.

6. Pres @ to cycle through the sub-menus of the SYSt menu until

m isdisplayed.

7. Presse to enter the briL (brilliance) menu. You will know that
you have successfully entered Edit Mode if a flashing figure is
displayed. Thiswill bethe currently set value for thisoption.

8. Inthe case of brilliance, there are 4 options, each numbered 1 to 4

(the default is 4). Press to cycle through the options available to
you.
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9. If the original setting was 4, cycle to 1 by pressing @ until 1 is
displayed.

10. Press Q to sdect 1, save your change and finalise editing. The
display brightness will change and become darker.

11. Pressing c will move you back up the menu-tree one leve for
each press of the key. Press this repeatedly until the measured value
display appears again.
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Configuration Menu Map
o
é 1—4_0__% Input Menu (see page 21)
‘_o_w Scale Menu (see page 27)

A _ Alarms Menu (see page 32)

Alarms Menu (see page 32)

-
e
Lol

Alarms Menu (see page 32)

Alarms Menu (see page 32)

Measured Value Alarm Relays Menu (see page 39)

TPSU Menu (see page 41)

0 m Analogue Output Menu (see page 42)

[
o Serial Communications Menu (see page 45)
1<)
A _ Status Inputs Menu (see page 50)
| ®
A m Status Inputs Menu (see page 50)
)
o P Function Keys Menu (see page 55)
@

A _ Function Keys Menu (see page 55)
1 ®
+né System Options Menu (see page 58)

0 _ User Linearization Menu (see page 61)
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Configuring the Input

Before any calibration or scaling operations are performed, some
operating parameters related to the use of the particular sensor/transducer
need to be set. These parametersare all set up from the inPt (input) menu.

Input Menu Map
© l l ® to view options

ImA | t/C_| VoLt

back to to select option
From the inPt
Configuration
Menu
(see page 20)

%1 Only displayed if a
thermocouple input
(t/C) is selected

%2 Only displayed if
EXt CIC is selected

%3 Only displayed if
Auto CJC is selected

@
B4 NonE5/2r] 3/2r Sqrt
)

00
a

000
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Type Default: mV

Defines the type of sensor to be connected to the instrument
such as a thermocouple, resistance thermometer device RTD, etc. This
parameter must be set to allow the instrument to measure correctly.

The sensor wiring used will also be effected by this parameter.

Anaogue 8 Comms Location Read/Write

Integer value Code Input type
0 mvV A sgnd in millivalts, up to +100mV
7 SEr A vaue sent viathe serid comms port
6 Pt/4 A sgnd from a4-wire RTD/red stance sensor
5 Pt/3 A sgnd from a3-wire RTD/red stance sensor
4 Pt/2 A sgnd from a2-wire RTD/red stance sensor
3 mA A sgnd in milliamps, up to +20mA
2 t/'C Thermocouple input
1 VoLt | Asdgndinvdlts, upto +10V

Range Default: Lin
m Defines the sensor range to be used for scaling the instrument.

This parameter allows the instrument to correct for any non-linear output
from a sensor and display the correct value for up to 21 commonly used
non-linear thermocouple and resistance thermometer ranges The
instrument also provides an optional user-definable non-linear scaling
range (uLin).

Anaogue 9 Comms Locaions Read/Write
Integer value 0 1 2 3 4 5
Code Lin uLin K J T B
Integer value 6 7 8 9 10 11
Code R E S N U N/Mo
Integer vaue 12 13 14 15 16 17
Code FEC G D C Pit2 PALP
Integer value 18 19 20 21
Code P100 | D100 | N100 P130
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Unit Default; Eng

m Allows the user to convert between engineering units and
specific temperature units of measurement. The sdected unit of
measurement will be displayed.

Anaogue 10 Comms L ocation Read/Write
Integer value Code Measurement unit
0 Eng Engineering
1 °C Temperaurein Celsius
2 °F Temperature in Fahrenheit
3 ABS Absol ute temperature (Kelvin)

NOTE: Engineering and °C have the same effect.

Decimal Point Position Default: 1 decimal place

m Defines the position of the decimal point on the 5 digit display.
The decimal point may be fixed to give O to 4 digits after the decimal
point or it may be postioned automatically. Automatic positioning
displays as many of the most significant digits as possible while allowing
the decimal point and signto remain visible. For example:

Vaue Displayed as
12345.67 12346 (point not needed so not shown)
123.4567 123.46
0.1234567 0.1235
-0.1234567 -.1234

The dP setting limits the range of displayabl e values as follows:

Anadogue 11 Comms L ocation Read/Write
Displayable range Decimd point setting

Integers. -19999 through O to 99999 0

-1999.9t0 9999.9 1

-199.99t0 999.99 2

-19.999 to 99.999 3

-1.9999 to 9.9999 4
Any: -19999 through 0.0000 to 99999 5 (Auto)

The unit will display oVEr (over) or undr (under) when appropriate.
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Editing Out of Range Values
Increasing the dP (decimal point) setting can make editable values go
outside of the displayablerange. For example:

dP 1

Maximum displayabl e range 9999.9

Alarm Setpoint 1 12345

When dP ischanged to 2

Maximum displayabl e range 999.99

So Alarm Setpoint 1 of 1234.5 isnow out of range

When this happens, it isthe users’ responsibility to edit such parameters so
that they are within the displayable range.

Parameters effected by the displayablerange are:

* Alarm setpoints (see page 33).

* Alarm on-hysteresis and off-hysteresi s (see page 36).

* Analogue output low and high scale points (see page 44).

®* Commslow and high scale points (MODBUS™ only) (see page
47).

® User linearization display pointsdPO01 to dP24 (see page 63).

Normally, when editing one of these values, the decimal point is fixed
within these values to prevent them being edited to a value that is out of
the displayable range. However, if the value becomes out of range due to
increasing the dP setting, rather than by editing the value, the decimal
point may be movable within such avalue.

Cold Junction Default: Auto
m Defines the type of cold (reference) junction compensation used.
When Auto is selected, the instrument will perform its own compensation

based on the temperature of the rear terminals to which the thermocouple
is connected.
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EXt (external) allows an external reference junction to be used. The
temperature of the external reference junction is set using the ECJC
parameter (see below).

Logic 4 Comms Locaion Read/Write
On Automatic
Off Externd
External Cold Junction Default: 0

Defines the temperature of an externa reference junction in °C
when CJC type EXt is selected.

Anaogue 12 Comms L ocation Read/Write
Integer range -19999 to +99999 (5 digit models)
-19999t0 9999 (4 digit models)

CJC Trim Value Default: 0

m This parameter allows any offset errors in the reference junction
to be corrected by setting atriM value.

NOTE: Asthe triM option uses the same memory location as SPgr (see
Specific Gravity page 30), whenever the input type is changed from a
non-thermocouple to at/C, thetrim offset will be reset to 0.000.

Anaogue 13 Comms L ocation Read/Write
Integer range | -29t0 41
Break Sense Detection Default: On

m This parameter defines whether sensor break detection is to be
used. When enabled, the instrument detects an open circuit condition in
the sensor normally used for thermocouples.

NOTE: It isrecommended that break sensing is disabled when using high
impedance sensors for best accuracy.

Logic 7 Comms Location Read/Write
On Enabled
Off Disabled
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Break Sense Default: On

m When break sense detection is enabled, this parameter defines
whether upscale or downscale burnout is used. For upscale, the display
will read brku when a sensor break condition is detected and the
measured valueisforced to its upscale limit causing any high alarms to be
activated.

For downscale burnout, the measured value is forced to its minimum value
causing any enabled low alarmsto betriggered.

Logic 5 Comms Location Read/Write
On Upsca e burnout
Off Downsca e burnout
Maths Default: None
m Defines the mathematical function used.
Anaogue 14 Comms L ocation Read/Write
Integer value 0 1 2 3
Maths function None X 12 x ¥2 x 52
Display Filtering Default: 0 seconds

Applies a simulated rolling average filter to the displayed value.
Thetime congtant of the filter is entered in seconds. (See also Averaging
Time page59.)

NOTE: 0 disablesthe filter.

Anaogue 15 Comms L ocation Read/Write
Integer range (seconds) 010999
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Scaling

If the signal input from your sensor has a linear relationship to the
displayed value, and this relationship is not 1:1, you must use the scaling
facility to ensure that the measured value is correctly displayed. Before
using the scaling facility, the rng (range) parameter within the InPt
(input) menu (see Range page 22) should be set. The scaling facility can
be used to calibrate the instrument to a sensor .

Scale Menu Map

@ to select the next digit
O Q 10 edit selected digit

back to
From the SCLE
Configuration

Menu
(see page 20)

Manual
input value

input value

Signal from an
external source

Sampling delay
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If the scaling is changed via comms, the instrument must be told when to
use the new setup by setting Logic Location 12 On.

Logic 12 Comms Location
On |

Write-Only
The instrument uses scaling changes

Scaling consists of specifying a low and a high point in the display range
and a corresponding input value for each of these points. The low and high
points in the input range can be specified either by manually entering the
values using the front panel controls, or by sampling the sensor output or
external signal source. The prompts displayed in the scale menu are
described below.

Low (Zero) Display Value Default: Variable (see NOTE below)

Corresponds to the value (in engineering units) to be displayed
when the instrument measures the low output (L-iP) from the sensor.
Enter the value of thelow calibration point in engineering units.

Anaogue 20 Comms L ocation Read/Write
Integer range -19999 to 99999 (5 digit models)
-1999t0 9999 (4 digit models)

NOTE: The usable range of input values will be determined by the
selected input type. When the input type or range is changed, the scaling
values will be defaulted to values appropriate to the input type and range,
ie. the default for mV is +100.

Low Input Value

Corresponds to the signal output value from the sensor which
will cause the instrument to display the value set asLdSP.

Anaogue 21 Comms L ocation Read/Write
Integer range -19999 to 99999 (5 digit models)
-1999t0 9999 (4 digit models)

mm There are 2 methods of setting the low input value,
either by entering a signal value using the VAL option or by sampling the
sensor output using the rEAd option. Values entered manually are
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performed in the same way as other numeric values (see Editing a Value
page 17). The value to be entered will usually be supplied with the data
accompanying your sensor. However, if it isnot available, the output from
the sensor may be read from an external source by the instrument. To
achieve this, set the input to the sensor to a known condition (depending
on the sensor), eg. pressure, temperature, etc. and perform a rEAd from
the menu. The instrument will sample the output from the sensor and save
thisasthe L-iP scaling parameter.

Logic Location 10 must be set to On to perform a read function using
comms. Note that after reading the input, Logic Location 10 returns to
Off.

Logic 10 Comms Location Read/Write
On Reads input sample
Off Default
High Display Value Default: Variable (see NOTE below)

Corresponds to the value (in engineering units) to be displayed
when the instrument measures the high output (H-iP) from the sensor.
Enter the value of the high calibration point in engineering units.

Anaogue 22 Comms L ocation Read/Write
Integer range -19999 to 99999 (5 digit models)
-1999t0 9999 (4 digit models)

NOTE: The usable range of input values will be determined by the
selected input type. When the input type or range is changed, the scaling
values will be defaulted to values appropriate to the input type and range,
ie. the default for mV is +100.

High Input Value

Corresponds to the signal output from the sensor which will
cause the instrument to display the value set as HdSP.

Anaogue 23 Comms L ocation Read/Write
Integer range -19999 to 99999 (5 digit models)
-1999t0 9999 (4 digit models)
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mm There are 2 methods of setting the high input value,
either by entering a signal value using the VAL option or by sampling the
sensor output using the rEAd option. Values entered manually are
performed in the same way as other numeric values (see Editing a Value
page 17). The value to be entered will usually be supplied with the data
accompanying your sensor. However, if it isnot available, the output from
the sensor may be read from an external source by the instrument. To
achieve this, set the input to the sensor to a known condition (depending
on the sensor), eg. pressure, temperature, etc. and perform a rEAd from
the menu. The instrument will sample the output from the sensor and save
thisasthe H-iP scaling parameter.

Logic Location 11 must be set to On to perform a read function using
comms. Note that after reading the input, Logic Location 11 returns to
Off.

Logic 11 Comms Location Read/Write
On Reads input sample
Off Default

An example of scaling the instrument for a pressure transducer is given
below:

Output: 0.16mV at Ops
36.5mV at 700psi
Set: LdSP to 00

L-iP to 0.16mV using VAL
HdSP  to 700.0
H-iP to 365 using VAL

Specific Gravity Default: 1

il After scaling the input measurement to engineering units, the

result isdivided bv SPgr to givethe displayed value.

By default SPgr is 1.000 in order to leave the basic scaling unchanged.
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SPgr is only visble when the input type is not t/C (thermocouple) (see
Input Type page 22). Furthermore, when the input type is changed from
t/C to a non-thermocouple, SPgr is defaulted to 1.000.

NOTE: Asthe Spgr option uses the same memory location as triM (see
CJC Trim Value page 25), whenever the input type is changed from a
non-thermocouple to t/C, thetrim offset will be reset to 0.000.

Anaogue 13 Comms L ocation Read/Write
Integer range | 0.001 t0 9.999
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Configuring Alarms
mmmm Instruments have 4 alarms.
Alarms Menu Map

I ey stt’ons

to select option
back to ® to select the next digit
O Q to edit selected digit

From the
Configuration
Menu

(see page 20)

%1 Only displayed if
deviation alarm
is selected

% 2 Only displayed if
relays are fitted

% 3 Only available on
Alarms 3 & 4

%4 Only available on
Alarms 1 & 2
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Each alarm can be high or low acting or a deviation alarm. When an alarm
occurs:

. An optional message can be displayed.
. Outputs may be optionally activated.

Care should be taken to ensure the same outputs are not unintentionally
used by other facilities such as another alarm.

Type Default: High (Alarms 1 & 3), low (Alarms 2 & 4)
Setsthe alarm type:

e nonE Alarmdisabled.
e dEV  Deviationaarm.
¢ LoW Lowactingaarm.
e« HigH Highactingalarm.

When a deviation alarm typeis chosen, the options dEVH and dEVL (see
Deviation Setpoints page 34) appear after SP- (see Setpoint below).
A deviation alarm is activated when the measured value falls outside a
deviation band. The alarm setpoint plusthe dEVH deviation represents the
top of the deviation band and smilarly, the alarm setpoint minus the
dEVL deviation representsthe bottom of the deviation band.

A high/low alarm is activated when the measured value rises above/falls
below the respective setpoints.

Anaogue Comms Locations Read/Write
Andogue Alarm Type
30 Alarm 1 O=High 1=Low 2=Devidion 3=None (dissbled)
40 Alarm 2 O=High 1=Low 2=Devidion 3=None (dissbled)
50 Alarm 3 O=High 1=Low 2=Devidion 3=None (dissbled)
60 Alarm 4 O=High 1=Low 2=Devidion 3=None (dissbled)

Setpoint  Default: 9999.9 (Alarms1 & 2),-1999.9 (Alarms 3 & 4)

MMMM Specify the alarm setpoint. The

setpoint isignored if thealarm typeisnonE.

A HigH alarm is activated when the measurement is higher than the
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setpoint.

A LoW aarm is activated when the measurement is lower than the
setpoint.

A dEV (deviation) alarm is activated when the measurement falls outside
the deviation band. The top of the deviation band is at SP- plus dEVH.
The bottom of the deviation band is at SP- minus dEVL. Therefore,
moving the setpoint, moves the whol e deviation band.

SP- can be any measurement in the displayable range. Take care setting
the display’s decimal point position (see Displayabl e range page 23) asthis
can reduce the displayable range and leave the setpoint at an unreachable
level.

It is possible to setup the insrument so that the setpoints can be edited
quickly from the front panel during normal operation. To access the edit
facility, set the Edit option in the AL1 or AL2 (Alarm 1 or Alarm 2)
menu to on (see Front Panel Edit page 37).

SP-3 (Setpoint 3) will always be the same as SP-1 (Setpoint 1) if L-SP
for Alarm 3 is on. SP-4 (Setpoint 4) will aways be the same as SP-2
(Setpoint 2) if L-SP for Alaam 4 ison (seeLinked Setpoint page 37).

Anaogue Comms Locations Read/Write
Location 31 41 51 61
Setpoint for Alarm 1 2 3 4
Integer range Displayable range (see page 23)
Deviation Setpoints Default: 0

EET Allow the difference between the alarm setpoint and the
high and low deviation levels to be defined. These menu options are only
displayed (and valid) when the alarm typeis set to deviation.

Anaogue Comms Locations Read/Write

Analogue 2 | = R | B 2 | = ® | &

Deviation | High | Low | High | Low | High | Low | High | Low
Alarm 1 2 3 4

34 20-5004 Issue H



Universal Temperature & Process Indicators Setup Guide

Latching Default: Off

on sets up the alarm to remain activated when the alarm
condition has gone. Any output(s) and display message associated with the
alarm stay latched too.

When the alarm condition has gone, latched alarms can be cleared via a
status input or key function (see Operator Mode - Key Functions
page 15) to perform the ACk (acknowledge function) (see Alarm
Acknowledge page 51). Latched alarms can be acknowledged by
pressing the Up and Down panel keystogether.

Logic Comms L ocations Read/Write
Logic 15 20 25 30
On enables latching for Alarm 1 2 3 4
Output Default: None

The output facility specifies which relay outputs, if any, are
activated by each alarm when the alarm condition occurs.

An output selected within an alarm menu takes priority over relay control
from the relay menu. For example, if O/P (output) within the AL4
(Alarm 4) menu has been setup to activate Relay 2, and therEL2 (Relay
2) menu has been setup to activate the relay only when all alarms are
activated, only Alarm 4 will be required to activate Relay 2. (See aso
Relays 1 & 2 page40.)

Check used outputs are not unintentionally used by other facilities such as
other alarms.

Thisoptionisonly available on instruments with 2 relay outputs.

Anaogue Comms Locations Read/Write
Anaogue Alarm Outputs

34 1 0=None 1=1 2=2 3=1&2

44 2 0=None 1=1 2=2 3=1&2

54 3 0=None 1=1 2=2 3=1&2

64 4 0=None 1=1 2=2 3=1&2
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Delay Default: 0 seconds
mm Define the time in seconds that an alarm condition
must persist, ranging from 0 to 9999 seconds (see diagram page 37).

ondL (On-delay) defines the time an alarm condition must persist before
thealarmis activated.

oFdL (Off-delay) defines the time an alarm condition must be clear
before thealarm is de-activated.

Anaogue Comms Locations Read/Write
Alarm 1 2 3 4 Range (seconds)
On-delay 35 45 55 65 0109999
Off-delay 36 46 56 66 0109999
Hysteresis Default: 0

mm (See diagram page 37).

onHy (On-hysteresis) defines how far a measurement must go beyond
the activation level to activate the alarm.

oFHy (Off-hysteresis) defines how far a measurement must go beyond
the de-activation leve to de-activate the alarm.

The effect of hysteresis on a high alarm, is to raise the activation level by
the on-hysteresis value and lower the de-activation level by the off-
hysteresis value.

The effect of hysteresison alow alarm, is to lower the activation level by
the on-hysteresis value and raise the de-activation level by the off-
hysteresis value.

The effect of hysteresis on a deviation alarm is to broaden the activation
band by the on-hysteresis and narrow the de-activation band by the off-
hysteress.

Hysteresis is normally used to prevent an alarm being activated and de-
activated at high frequency when a noisy measurement dithers around a
setpoint.
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Anaogue Comms Locations Read/Write
Alarm 1 2 3 4
On-hysteresis 37 47 57 67 Displayable range
(see page 23)
Off-hysteresis 38 48 58 68 Displayable range
(see page 23)

HIGH SETPOINT

ON-HYSTERESIS

____\ﬁ-jf sR/Ji EEF___

OFF-DELAY 4! ON-DELAY ¢!
b 1

! L
! I I
v . TIME

ALARM ALARM CLEARED
ACTIVE

Effect of Delay and Hysteresis on a High Alarm

Linked Setpoint Alarms 3 & 4 Default: Off

m This option is useful for associating 2 alarms with the same
setpoint. When invoked from the AL3 (Alarm 3) menu, turning this option
on, will make the Alarm 3 Setpoint the same as the Alarm 1 Setpoint.
When invoked from the AL4 (Alarm 4) menu, turning this option on, will
make the Alarm 4 Setpoint the same asthe Alarm 2 Setpoint.

Logic Comms L ocations Read/Write
Logic 26 31
On enables setpoint linking for Alarm 3(to 1) 4(to 2)
Front Panel Edit Alarms 1 & 2 Default: On

m on alows setpoint editing from the front panel during normal
operation. Pressthe Down key to access the setpoint editor during normal
operation. A password is never needed to access the setpoint editor.
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Logic Comms L ocations Read/Write
Logic 16 21
On enables setpoint editor for Alarm 1 2

Message Display

Default: On (for all alarms)

on programs the instrument to determine and display a message
when the alarm occurs during normal operation. Messages are 3 letters
followed by the alarm number. The 3 letter codesare:

e HiA- Highaarm.
¢ LOA- Lowaam.

e Hid- Highdeviationaarm.
e Lod- Low deviationaarm.

Eg. HiA4 indicates high Alarm 4 has been activated.

When more than one alarm is activated, messages are prioritised so the

highest high alarm or the lowest low alarm isreported.

Logic Comms L ocations Read/Write
Logic 17 22 27 32
On enables message display for Alarm 1 2 3 4

38
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Configuring the Alarm Relays

The options in this menu effect the way outputs work when activated by
alarms. Certain mode s are fitted with 2 alarm relays; rEL1 (Relay 1) and
rEL2 (Relay 2). These instruments can be configured to change the state
of the alarm relays either when a single alarm is triggered or when a
specific combination of alarmsis triggered.

Alarm Relays Menu Map

LAY ®
l l ® to view options
to go
+ back to to select option
rLAY
From the ®
Configuration
Menu
(see page 20) ®
®
®
WO Q 10 select oition
Alarm 1 2 3 4
®
<)
00
Alam 1 2 3 4

The outputs available depend on the instrument type. The instrument type
and the options fitted can be found on the connections labd. The
instrument type is displayed on power up, after the test display and
software version.
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From the rLAY menu, it is possible to reverse the sense of the relays or
make them change state for a set time rather than for as long as the
activation condition exists.

To configure the instrument  to change the state of an alarm relay when a
single alarm is triggered, use the output facility (see Output page 35)
available from each of the individual alarm menus (see page 32).

Relays 1 & 2 Default: True

m Select the alarm state for Relay 1 and Relay 2
respectively. To configure the instrument to change the state of an alarm
relay when a specific combination of alarms is triggered, use the rLAY
(alarmsrelay) menu illustrated on page 39. The alarm state of each of the
relays can also be specified usng this menu, ie. whether the relay is
energised or de-energised when an alarmistriggered.

truE programs the instrument so that the output is energised in the alarm
gsate. FLSE ensuresthe output is de-energised in the alarm state.

FLSE might be used in a fail safe application so that power failure to the
instrument outputsresults in the abnormal output state.

Logic Comms L ocations Read/Write
Logic 40 45
On sets Output type to true 1 2

m Specify the combination of alarms which are to change
the state of Relay 1 and Relay 2 respectively. When set to on, the AND
function includes both an alarm and a relay. For example, within And1,
"1 2 - 4" meansthat the sate of Relay 1 isonly changed when Alarms 1, 2
and 4 areall triggered.

Logic Comms L ocations Read/Write
Alarm 1 2 3 4
Andl 41 42 43 44
And2 46 47 48 49
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Configuring the Transmitter/
Transducer Power Supply

All ingruments are fitted with a 24 volt power supply intended to power a
transmitter and either a fixed 10V or adjustable 0 - 12V supply (5 digit
models) for powering a transducer.

For the adjustable supply, enter the tPSu menu and select a voltage in the
range 0.00 to 12.00. The available resolution is 0.01 volts.

TPSU Menu Map

® to select the next digit

O Q fo edit selected digit
00.000
oo, pEm oo |

+ to select option

From the
Configuration
Menu

(see page 20)
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Configuring the Analogue Output
This menu sets up the scal eabl e anal ogue retransmission.
Analogue Output Menu Map

@ 1o view options

t T

to go
back to to select option
Aout
From the o
Configuration

Menu

)
@

® 7o select the next digit
O Q 10 edit selected digit
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Type Default: 4 - 20mA
Selectsthe output range from:
¢« 0-10 0to10V (volts).

e 0-20 0to20mA (milliamperes).
e 4-20 4to20mA.

Anaogue 71 Comms L ocation Read/Write
Integer value 0 1 2
Sets output type 0to 10V 0to 20mA 410 20mA
Source of Output Level Default: Input

Defines the source of the retransmission level from:

e inPt Measurement.

e SEr Serial commsinterface.
¢« AV Average measurement.
¢« LoW Lowest measurement.

e HigH Highest measurement.

Whatever the source, the value controlling the retransmission level should
lie between the LoW and HigH settings declared next in the Aout
(analogue output) menu (see Low & High Scaling page 44). For
example, if LoW is0 and HigH is 20, a source value of 10 will set the
analogue output level to halfway up the output range. This would be
12mA when the Aout tyPE is4 - 20mA.

InPt is the displayed measurement, but before the display filter (see
Display Filtering page 26) isapplied.

SEr requires values to be sent to the instrument via the serial interface.
They should be stored in Analogue Location 76. They control the output
level during normal operation. For example, sending ;001SA76
10.000<CR><LF> sends 10 to Analogue Location 76. NOTE: When
values have been sent via comms, the output will be dependent on the
values which have been set for low and high scaling.

The AV (average) measurement is a simulated rolling average taken over
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the period specified by the AVti option in the SySt (system) menu (see
Averaging Time page 59).

The AV, HigH and LoW valuesare all reset to the current measured value
on activating a status input or function key that has been setup to perform
thereset function (see Reset pages52 & 56).

Anaogue 72 Comms L ocation Read/Write
Integer value 0 1 2 3 4
Sets source to I nput High Low Average Ser
Low & High Scaling Default: Low 0, high 100

=TI ERERE ociine the low and high display and input scaled
values which correspond to the maximum and minimum output from the
retransmission.

For example, to retransmit 4 - 20mA type from the input source where
4mA is output for a measured value of 20 and 20mA is output for a
measured value of 400, set LoW to 20 and HigH to 400.

NOTE: When using 4 - 20mA output type, the output will not fall below
4mA.

Anaogue Comms Locations Read/Write
Low High Range
73 74 Both may be any vauein the displayable range
(see page 23)
Damping Filter Default: 0 seconds

Defines a time congtant in seconds over which a smulated
rolling average is applied to the analogue output. Longer times make the
analogue output more stable but give the analogue output a dower step
response. 0 = oFF.

Andogue 75 Comms L ocation Read/Write
Integer dampingtime (seconds) | 0t0999 0 = Off/no damping
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Configuring Serial Communications

This menu sets up the instrument’s RS485/422 communi cations interface.

Serial Communications Menu Map

+ ,[ O Q 1o edit value

to go .
back to to select option
From the Comm ® to view options
Configuration
Menu
(see page 20)

®
et onc Even o |

@

—o ITEIEYE
@
327 | 32k 655k

@ to select the next digit
O Q 10 edit selected digit

)
-8 0 100 200 300
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Instrument Address Default: 001

Defines a unique communications address for the instrument. It
may range from 001 to 247.

When more than one instrument is connected to a master via a multidrop
bus, each instrument must have a different address.

Theinstrument can use 3 protocols:

e ASCII Native.. .. .. .. (easy to use - no checksums).
* ASCII MODBUS™.,
e Binary MODBUS™ RTU (JBUS).

By default, instruments handle commandsin either ASCII protocol.
Unique addresses mean commands can be directed to one instrument.
They also stop al instruments replying at the same time. A command is
sent to a particular address by ensuring the address field in the command
equals the address of theinsrument the command isintended for:
Eg. The command: ;001 SA 76 10<CR><LF>

Addresses instrument 001 because the address field is 001.

This command Storesto Analogue Location 76, the value 10.

Theinstrument responds with OK<CR><L F>
During normal operation, a master may send commands to address 000.
This is a broadcast address used only for store commands (see page 72)

such as the example above. Instruments obey but never reply to
broadcasts.

Anaogue 80 Comms L ocation Read/Write
Instrument’s communi cati ons address range | 1t0 247
Baud Rate Default: 9600bps
m Sets the communi cations speed.

46 20-5004 Issue H



Universal Temperature & Process Indicators Setup Guide

Anaogue 81 Comms L ocation Read/Write
Integer value 0 1 2 3
Communi cations baud rate 1200 2400 4800 9600
Protection Default: Off

m on protects the instrument’s setup from any changes via the
communications interface. oFF allows any analogue or logic location to
be changed unlessit isaread-only location.

Logic 50 Comms Location Read/Write
On enables protection | Off disables protection

Attempts to write to a protected or read-only location using the native
protocol causesthe instrument to reply with #2 (see Errors page 74).

Parity Default: Even
m Defines the parity setting for all communications.

Always set parity to nonE when rtu ison (see Remote Terminal Unit
page 48).

Anaogue 82 Comms L ocation Read/Write
Integer value 0 1 2
Parity QOdd Even None
Stop Bits Default: 1bit

m Defines the number of stop bitsfor all communications.

Always set stop bitsto 1bit whenrtu ison (see Remote Terminal Unit
page 48).

Logic 51 Comms Location Read/Write
On=2 hits | Off=1 hit

Scaling (MODBUS™ only)  Default: Span 32k, L-ip 0, H-ip 100
mmm Allow transmission of values normally outside
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therange of MODBUS™ integers.

SPAnN defines the integer range used to transmit values ranging from L-ip
to H-ip asfollows:

L-ip to H-ip istransmitted

as 0. t0.32000 when SPAnis 32k.
o: 0. to.65536 when SPAnis 65.5k.
o: 0. t0.32767 when SPAnis 32.7k.

Anaogue Comms Location Read/Write
83 Span 0=32k 1=32.7k 2=65.6k
84 Low Any vauein the displayable range (see page 23)
85 High Any vauein the displayable range (see page 23)

Remote Terminal Unit Default; Off

on makes the instrument use only MODBUS™ rtu protocol.
Whenrtu ison:

e Parity must be set to nonE.

e Stop bits should be 1bit.

« Delay beforetransmissionisignored.
(see Transmit Delay below).

MODBUS™ rtu isabinary protocol requiring 8 data bits per byte.

Logic 55 Comms Location Read/Write
On enables rtu | Off disables rtu
Transmit Delay Default: OmS

Defines a delay in milliseconds before the instrument replies to
commands received over the communications interface. It is ignored if
rtuison.

The delay is useful if there is difficulty handling the instrument's fast
response to commands using a 2-wire (half duplex) connection. For
example, thisislikely if a smple programis being written in Visual Basic
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under Windows to talk to the instrument via a 2-wire (half duplex)

connection.
Anaogue 79 Comms L ocation Read/Write
Integer value 1 2 3
Delay before transmit (mS) 100 200 300
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Configuring Status Inputs

These menus allow the user to program the optional effects of activating
Status Inputs 1 and/or 2 respectively.

Status Inputs Menu Map

to go
back to

+ [ ﬁ {0 view ()itir)ns

StAl or 2

From the
Configuration
Menu

(see page 20)
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Status Input 1 is activated by connecting Termina 15 (Status 1) to
Terminal 16 (common). Similarly, Status Input 2 is activated by
connecting Terminal 14 (Status 2) to Terminal 16 (common). (See
Connections page5 and Connecting the Status Inputs page 12).

Status inputs and function keys have several effects in common (see
Configuring Function Keys page55).

Tare Default; Off

m on programs the status input to tare the display. When the status
input is first activated, the display is zeroed. While the satus input
remains activated, the display shows only value changes since it was
zeroed. The display also flashestArE every 2.5 seconds. When the status
input is de-activated, the display isrestored to show normal measurements

again.

Logic Comms Locations Read/Write
Logic 60 70 On enables tare function
Status | nput 1 2 Off disablestare function
Alarm Acknowledge Default: Off

on programs the status input so that a momentary activation de-
activates active latched alarms. Alarms only clear if the cause of the alarm
no longer exists (see Latching page 35).

Logic Comms L ocations Read/Write
Logic 61 71 On enables d arm acknowledge
Status | nput 1 2 Off disables darm acknowledge
Alarm Disable Default: Off

on programs the status input to disable Alarms 1 to 4 while the
status input remains activated.

Logic Comms L ocations Read/Write
Logic 62 72 On enables darm disable
Status | nput 1 2 Off disables darm disable
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Display Default: None

Selects one of various displays to be shown while the status
input isactivated. The choices are:

< nonE Display unchanged. No display function selected.

e LtSt Lamptest; al display segments light-up showing
[8.8.8.8.8.].

« AV Display the average measurement over AVti (see page
59) and sincelast rSEt (see below).

e HigH Display the highest measurement since last rSEt (see

below).
e LoW Display the lowest measurement since last rSEt (see
below).
¢ HoLd Holdsthe displayed measurement.
Anaogue Comms Locations Read/Write
Andogee | Seus Renge
Input
23] 1 0=None 1=Hold 2=Low 3=High 4=Average 5=Lamptest
87 2 0=None 1=Hold 2=Low 3=High 4=Average 5=Lamptest
Reset Default; Off

E on programs the statusinput so that a momentary activation:

¢ Resets the HigH, LowW and AV values to the current display

value.
Logic Comms L ocations Read/Write
Logic 63 73 On enables reset function
Status | nput 1 2 Off disables reset function
Disable Panel Keys Default: Off

on programs the satus input to disable the keys on the
instrument panel while the statusinput remains activated.

Logic Comms L ocations Read/Write
Logic 64 74 On enables key lock function
Status | nput 1 2 Off disables key lock function
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Analogue Output Hold Default: Off

on programs the status input to hold the analogue output level
while the status input remains activated.

Logic Comms L ocations Read/Write

Logic 65 75 On enables ana ogue output hold

Status | nput 1 2 Off disables analogue output hold
Zero Default: Off

m on programs the status input to zero the display when the status
input is momentarily activated.

When the display is zeroed, the value displayed becomes zero and the
instrument di splays measurement changes since zeroing.

Logic Comms L ocations Read/Write
Logic 66 76 On enables zeroing function
Status | nput 1 2 Off disables zeroing function
Status Message Display Default: On

on causes the instrument to display the status messages listed
below every 2 seconds, while the status input stays active and it is setup
to:

e ACk Acknowledgeaarms.

¢ AdbL Disableaarms.

¢ AHLd Holdtheanalogue output.

e LoCk Lock thefront pane keys.

e tArE Tarethedisplay.

« AV Display the average measurement over AVti (see page
59).
and since last rSEt (see page 52).

e HigH Display the highest measurement since rSEt (see page
52).

e LoW Display the lowest measurement since rSEt (see page
52).

¢ HoLd Holdthe displayed measurement.
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If an alarm isalso active, and alarm messages are enabled, both alarm and
status messages are displayed in sequence with the displayed value.

Logic Comms L ocations Read/Write
Logic 67 77 On enables status message display
Status | nput 1 2 Off disables status message display

54
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Configuring Function Keys

The function key menus allow users to program the optional effects of
pressing Function Key 1 and Function Key 2 .
Function Keys Menu Map

or

FEY o

l l ® 10 view options
i e [Rm on | oFF
10 go to select option
From the back to
Configuration kEY 1or2 g
Menu
(see page 20)
@

R GE: R on [ oF |

®

. B8 o | o |

®

)
& NonE| LtSt | AV
HiGH |LoW |HolLd
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Many function key and status input effects are the same.

The following functions may be assigned to either or both keys unless
stated:

Tare Default: Off
m on programs the function key to tarethe display.

When this function key is first pressed, the display is zeroed. The display
continues to show only measurement changes since zeroing, and flashes

tArE every 2.5 seconds.

When thekey is pressed again, thetotal un-zeroed display is restored.

Logic Comms L ocations Read/Write
Logic 80 85 On enables tare function
Function Key 1 2 Off disablestare function
Reset Default: Off

m on programs the function key to:

¢ Reset theHigH, LoW and AV valuesto the current display value.

Logic Comms L ocations Read/Write
Logic 81 86 On enables reset function
Function Key 1 2 Off disables reset function

Zero Default: Off
m on programs the function key to zero the display.

When the display is zeroed, the value displayed becomes zero and the
instrument di splays measurement changes since zeroing.

Logic Comms L ocations Read/Write
Logic 82 87 On enables zero function
Function Key 1 2 Off disables zero function
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Display

Default: None

Selects one of various displays to be shown while the function
key remains pressed. The choicesare:

< nonE Display unchanged. No display function selected.
e LtSt Lamptest; al display segments light-up showing
[8.8.8.8.8].
« AV Display the average measurement over AVti (see page
59) and sincelast rSEt (see page 56).
e HigH Display the highest measurement since last rSEt (see
page 56).
e LoW Display the lowest measurement since last rSEt (see
page 56).
e HoLd Holdthe displayed measurement.
Andogue Comms Locations Read/Write
Andogue | Function Renge
key
83 1 0=None 1=Hold 2=Low 3=High 4=Average 5=Lamptest
89 2 0=None 1=Hold 2=Low 3=High 4=Average 5=L amptest
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Configuring System Options

This menu configures sysem wide parameters and performs other
miscellaneous actions.

System Options Menu Map

EIl -
4,1_

l l ® 10 select the next digit
O Q 1o edit selected digit

to go
— back to to select option
rom the
Configuration SYst ® o view options
Menu
(see page 20)
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Password Default: ----0 (disabled)

m Defines an optional password. Its value may range from 00000
to 99999. If the password is not 00000, it is requested whenever the
instrument enters the ConF (configuration) menu.

Password prompts show only the value of one highlighted digit at a time.
Other digits, represented by hyphens, can only be viewed and edited by
moving the highlight to the digit concerned. This stops anyone seeing the
whole password.

DO NOT FORGET THE PASSWORD, OR THE INSTRUMENT SETUP
CANNOT BE ACCESSED FROM THE PANEL.

Leading Zero Suppression Default: On

on enables leading zeros to be suppressed and oFF alows
leading zerosto be displayed.

Logic 90 Comms Location Read/Write
On L eading zeros not displayed
Off Leading zeros displayed
Averaging Time Default: 1 second

Defines the time in seconds over which a simulated rolling
averageistaken. During normal operation, this average can be viewed by:

a) Activating a status input or function key assigned the diSP, AV
function.

b) Holding the Enter Key down when the AV option is reached in the
LoW - HigH - AV - ConF menu (this menu is also reached by
holding the Enter Key down).

(Seeadso Display Filtering on page 26 and Reset on pages52 & 56).

Anaogue 90 Comms L ocation Read/Write
Averaging time range 0t0 9999
(seconds) 0 performs no averaging a all
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Mains Frequency Default: 50Hz
Enables the mains frequency to be set.
Logic 91 Comms Location Read/Write
On 50Hz
Off 60Hz
Brilliance Default: 4

m Allows the brightness of the display to be adjusted to match
other instruments or ambient lighting conditions. The brightness may
range 1 (dimmest) to 4 (brightest).

Andogue 24 Comms L ocation Read/Write
Integer value 0 1 2 3
Brilliance setting 1 2 3 4
Default Default is an action, not a setup item

m on defaults the instrument’s whole setup to the factory defaults
shown in this manual in italics to the right of each setup item title. oFF
leaves the instrument’s setup unchanged.

Logic 92 Comms Location Write-Only
On | Defaults the i nstrument’s setup
Time-out Default: 60 seconds

m Specifies the maximum number of seconds the instrument will
wait for a key press before it returns to normal operation from a ConF
(configuration) sub-menu.

Anadogue 91 Comms L ocation Read/Write
Time-out range (seconds) | 15 to 255

The SCLE (scale) sub-menus do not time-out.
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Configuring User Linearization

User Linearization Menu Map

$ L OO (0 edit difit

From the
Configuration
Menu

(see page 20)

to go .
to select option
back to -
. ® to select the next digit
uLin

QO (o edit selected digit

00
0.0000

Manual

input value

¢

Signal from an
external source

Sampling delay

0.0000

% Where n is the number of
the linearization point

Manual
input value

Signal from an
external source

Sampling delay
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The insrument can automatically linearize most types of thermosensor
signals, as long as the rng (range) parameter (see Range page 22) has
been correctly set within theinPt (input) menu.

If the range required by your sensor is not one of those provided, you must
set the rng parameter to uLin and use the user linearization facility
described here to define a non-linear relationship between the input and

the display.

If the relationship between signal input and displayed value is linear, you
should use the scaling facility (see Scaling page 27) rather than the user
linearization facility to define it.

Upto 24 calibration points may be defined in terms of sensor input and the
corresponding displayed value. A 3-point relationship isillustrated bel ow:

Display
dio2 2
dio3 3
diol 1
A p Input

iPO1 P03 P02
Noticethat:

*  The points do not need to be declared in any order, the last point
declared may lie between 2 other points. The insrument joins the
pointsin order of ascending input asillustrated.

e Theinput value may not bethe same for 2 or more points.

e Thedisplay value may be the same for 2 or more points.

If user linearization is changed via comms, the instrument must be told
when to use the new setup by setting L ogic L ocation 93 On.
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Number of Points Default; 2

Defines the number of user linearization points. This may range
from2to24. 2 points would define alinear scale.

Anaogue 100 Comms Location Read/Write
Integer range | 2t024
Display Values Default: 0

to m Define the displayed value corresponding to the
input value for the point. Together di01 and iP0O1 define Point 1. Similarly
di02 and iP02 define Point 2, etc.

Display values may be any value in the displayable range. This is dictated
by the decimal places (see Decimal Point Position page 23).

Anaogue Comms Locations Read/Write
Analogue 101 103 105 107 109 111 113 115
Display vdue | diol | dio2 | dio3 | dio4 | dios | dios | dioz | dios
Analogue 117 119 121 123 125 127 129 131
Display vdue | di09 | di10 | dill | di12 | dil3 | dil4 | dil5 | di16
Analogue 133 135 137 139 141 143 145 147
Display vdue | di17 | di18 | di19 | di20 | di21 | di22 | di23 | di24

Input Values Default: 0

m to m Define theinput value corresponding to the displayed
value for the point. Together di01 and iPO1 define point 1. Similarly di02
and iPO2 define point 2, etc.

Input values are expressed in mV, mA or V. They represent the signal
from the sensor. The input value can be specified using VAL or measured
usng rEAd .

m Enters the input value manually via the front panel keys. To
select VAL, press Enter when VAL isdisplayed. The existing input value
for the point is presented for editing. The value given should be expressed
to as many decimal placesas possible.
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m Samples the sensor output. To rEAd, the output from the sensor

should be applied before pressing Enter to begin a read. To read via
comms:

. Apply theinput.

Set Analogue Location 149 to input to be sampled, eg. to read
iPO2 (Input 2).

. Set Logic Location 98 to On to begin sampling.

Sampling is complete when Logic Location 98 reads as Off.

Anaogue Comms Locations Read/Write
Analogue 102 104 106 108 110 112 114 116

Input value iPo1 | ipo2 | ipo3 | iPo4 | iPos | iPo6 | iPO7 | iPO8
Analogue 118 120 122 124 126 128 130 132

Input value iPo9 | ip10 | P11 | iP12 | iP13 | iP14 | iP15 | iP16
Analogue 134 136 138 140 142 144 146 148

Input value iP17 | ip18 | iP19 | iP20 | iP21 | iP22 | iP23 | iP24

If setup via comms, Logic Location 93 must be set to On to make the
instrument use the new setup.
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Product Specification

Power Requirements

Standard Units

Low Voltage Units

Operating Conditions

Ambient Temperature
Humidity

Display
Type

Range

A/D Converter
Type

Conversion Rate
Converter Resolution
Common Mode Rgjection
Series Mode Rejection
Drift

Voltage Inputs
Ranges

Accuracy
Resolution

Input Impedance

90V AC 10265V AC 7 to 10VA.
Typicaly £ 40mA @ 250V AC.
10V AC t032V AC rms7 to 10VA.
12028V DC.

Storage -10°C to 70°C.
Operating 10°C to 50°C.
10% to 95% RH non-condensing.

0.56" high brightness 7 segment LED
red or green.

-19999 to +99999 (5 digit models).
-1999 to + 9999 (4 digit models).

Dual dope integrating converter.
10Hz (10 conversion/s).

16bits + sign (1uV).

>150dB.

>70dB (50Hz or 60Hz).
50ppm/°C.

+100mV.

+10V.

0.05% reading + 20uV.
100mV range 1.52uV.
10V range 152uV.

mV input >10M Q.
10V input >1IMQ.
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Current Input
Range

Accuracy
Resolution

Input Impedance
Maximum Burden

+20mA.

0.05% reading +4pA.

0.5pA.

5Q typical.

+100mV typical.

Reference Junction Compensation

Accuracy
Resolution

+05°C.
0.1°C.

RTD/Resistance Thermometer Inputs

Input Configuration 2,3 or 4-wire.
Excitation Current 0.25mA typical.
Ranges  Resigtance 0-400Q.
Accuracy 04Q.
Resolution 0.01Q.
Resistance 0-4000Q using 10V input (2-wire).
Accuracy 0.5%.
Resolution 1Q.
Sensor Type Range Accuracy (+) Code
Pt100 (alpha = 385) -200°C to 850°C 05°C P100
(BS1904 : 1984)
Pt100 (alpha=392) -100°C to 457°C 05°C d100
Pt130 (B.S.2G.148) -200°C to 500°C 05°C P130
Ni100 (DIN 43760) -60°C to 250°C 05°C n100
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Thermocouple Inputs

Sensor Type Range Accuracy(z) | Code
Type B (P30%RVP6 %6Rh) 0°Cto 1820°C 15°C b
(BS 4937 part 7) linearization from

400°C

Type C (W5%RNW26%Rh) 0°Cto 2320°C 1°C (o}
Type D (W3%RWW26%Rh) 0°Cto2320°C 1°C
Type E (NiChVCuNi) -270°Cto 1000°C 05°C E
(BS 4937 part 6)
Type G (W/W26%Rh) 0°Cto 2320°C 1°C g
Type J (Fe/NiCU) -210°Cto 1200°C 05°C J
(BS4937 part 3)
Type K (NiCHNIAI) -270°Cto 1372°C 05°C k
(BS 4937 part 4)
Type L (Fe/Con) -200°C to 900°C 0.7°C FEC
(DIN 43710)
Type N (Nicrosil/Nisil) -200°C to 1300°C 05°C n
(BS 4937 part 8: 1986)
Type R (Pt13%Rh-PY) -50°Cto 1767°C 1°C r
(BS 4937 part 2)
Type S(Pt10%Rh-Pt) -50°Cto 1767°C 1°C S
(BS 4937 part 1)
Type T (CUWCuNi) -270°Ct0 400°C 05°C t
(BS 4937 part 5)
Type U (CU/CuNi) -200°C to 400°C 0.7°C u
(DIN43710)
Ni/Ni 18%Moly 0°Cto 1370°C 1°C WMo
Platind 11 0°Cto 1370°C 1°C At2
Pdaplat 0°Cto240°C 1°C PALP
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Thermosensor Break Detection

On or off, up or downscale.

Transducer/Transmitter Supply

Outputs

Resolution
Accuracy

Temperature Drift
Output Ripple
Update Rate
Output Current

Analogue Output
Ranges

Accuracy

Temperature Drift
Update Rate

Output Ripple

Response

Resolution
Maximum Output

Alarms/Relays
Alarms

Rdays
Contact Rating

24V unregulated tranamitter power supply.
10V fixed transducer supply (4 digit models).
0 - 12V programmable transducer supply
(5 digit models).

0.01V.

+0.05V (programmable supply).

+0.2V (fixed supply).

<100ppm/ °C.

<5mV.

30Hz

35mA maximum total load current.

0-10V,0-20mA or 4- 20mA.
0.2% of span.

100ppm / °C.

30Hz.

<10mV or <50pA at <30Hz.
63% within 32ms.

99% within 100ms.

Output damping programmable.
0.05% of span 5mV or 0.01mA.
18V @ 25mA.

4 off programmable

low, high or deviation.

2 off change over (if fitted).
1A @ 250V.

Communications Interface

Type
Isolation

EIA RS485 (RS 422 Compatible).
500V DC / Pesk AC.
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Appendix A - Display Messages
Error Messages

The input circuit has broken. The break sense detection option
has been set to "down".

m The input circuit has broken. The break sense detection option
has been set to "up".

m The measured valueistoo large negatively to be displayed on the
instrument, or is below the specified range for the connected sensor.

M The measured valueis too large positively to be displayed on the
instrument, or isabove the specified range for the connected sensor.

mmm Indicate an error occurred accessing the

instrument’s memory. The unit should be returned to your supplier.

Alarm Messages
Alarm messages are 3 letters followed by the alarm number. The codes
are:

O O ENEEM M i oo, Eg. HiA4 indicates high

Alarm 4 has been activated.

Lo [ oA2 JLoR3 (L oR [
mmmm High deviation alarm.
mmmm Low deviation alarm.

When more than one alarm is activated, messages are prioritised so the
highest high alarm or the lowest low alarm isreported.

m The instrument has lost its factory calibration congtants in non-
volatile memory. Could be non-volatile memory failure. Return unit to
factory.
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Appendix B - Connecting the Serial
Interface

Four instrument Terminals: 10, 11, 12 & 13 are used for serial
communi cations. These can be used to establish a 2-wire or 4-wire R485
connection with a master device (usually a PC). The interconnecting wires
are collectively known asa "BUS".

A dtrict rule governs how the bus is routed. Obvioudy it must be
connected from the master to one instrument, but if there is a second
instrument, the bus should continue only from the terminals of the first
instrument to the second. Similarly, if there is a third insrument, the bus
should continue only from the terminals of the second instrument to the
third, and so on. Thisis called a "multidrop bus'. There should be no T-
junctionsin the bus.

A 120Q resistor should be connected between Terminals 10 & 11 on the
lagt ingtrument furthest from the master.

Half Duplex - 2-Wire Communications

One of the bus wires must be connected to Terminals 10 & 12 of each
ingrument, and the other wire must be connected to Terminals 11 & 13 of
each instrument as described above.

A 2-wire bus can communicate in only one direction at a time. So the
direction of communication is controlled by the master. Masters must:

a)  Know how to switch from transmit to receive (RTS goes low).
b)  Avoid switching to receive before transmit is finished.
¢)  Avoid switching to receive after somefall of thereply is missed.

For example, Windows Terminal transmits via a 2-wire bus okay, but the
instrument’sreplies are not received because the terminal does not know it
should switch from transmit to receive, or how, or when.

Full Duplex - 4-Wire Communications
One bus wire must be connected to Terminal 10 of each instrument, the
second wire to Terminal 11, the third wire to Terminal 12, and the fourth
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wireto Terminal 13 of each instrument, as described above.

One pair of wires is used for transmitting and the other pair listens. This
avoids the problems of how and when to switch from transmit to receive
as described above.

4-wire linksare useful for experimenting with the Windows Terminal

The ingruments have an RS485/R422 compatible interface with the
additional ability to release the instrument-to-master communication
channel when not transmitting. This allows other instruments wanting to
transmit to do so.

PC Setup Program

The program runs on a PC running Windows 3.1, 95 or NT4.0 or later. It
transmits and receives whole setups between the PC and an instrument.
The setups can also be saved and retrieved from disk. The program
automatically adaptsto a 2 or 4-wire bus. Only a KK Systems K485-FD,
wired as shown bel ow, isrecommended with the program:

Kk Systerns| 1 2 3 4 5 KK Systems
o0

k4235-FDoor | (g o o k488-FD -4
K422 or K485-4w
converter

any other
k4845
B B9 wired for 4 wire

canverter

w!red for 2 camms
wire comms
Instrument Instrurment

1012 11 13 Terminals 10 11 12 13 Terminals

KK Systems can be contacted by telephone on +44 (0) 1273 857 185.
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Appendix C - Using the Native
Communications Protocol

Throughout this Guide, analogue and logic locations corresponding to
setup parameters have been documented. These locations can be read and
written to via the serial interface. All locations can be write-protected by
setting Prot to on in the CoMM (communications) menu (see page 47).
Some read-only locations, eg. the displayed value, can never be written to
via comms.

Ligtingsin location order are given in theindex.

Command Structure
Hereis an example of a command sent to an instrument:

;001 SA 54 2<CR><LF>
and hereisthe normal reply:
OK<CR><LF>

This is what each piece of the command does (and each piece must be
present):

Start of the command.

01 Instrument Address
May range from 000 to 247. There must always be 3 digits.
These 3 digits must match the instrument’s address as setup
in the CoMM, Addr (communications, address) menu.
000 can only be used in write commands to broadcast to all
instruments smultaneoudly.

<space> This space character after the Addressis optional.

SA Action
SA = Store Analogue  RA = Read Analogue
SL = StoreLogic RL = Read Logic
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54 Data L ocation
May range O to 255. Some locations are not used. Unused
analogue locations only read/write as 0.0000. Unused
logic locations only read/write as Off.

<space>

2 Data
For read commands RA and RL, this is the number of
consecutive parametersto read from the instrument.
For write commands, it is the data to be written. If more
values follow, separated by spaces, these are written to
consecutive data locations following the Data Location. |f
an error occurs during a multiwrite, only writes up to the
error are compl eted.
For logic writes only, the data may only be On or Off.

Eg. ;001 SL 154 ON<CR><LF>

<CR> End-of-line carriage return
(ASCII 13 decimal).

<LF> Linefeed
(ASCII 10 decimal).

Hereis an example of aread command which reads 4 anal ogues from
Location O:

;001RA0 4<CR><LF>
and hereisthe reply:
+244.00 -3723.5 -03723 ?99999<CR><LF>

The ?99999 indicates the value was over range. 219999 would
indicate an under range value (see Troubleshooting Comms page
77).
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Errors

#1 Invalid command action, only SA, SL, RA, RL alowed. Check
address field is 3 digits. Also check you have not used On or Off
as data for a Store Analogue command. Ensure numeric data, eg.

0, or 1 hasnot been used ina Set Logic SL command.

#2 Attempted a write to a read-only or protected location. Some
locations are permanently read-only. However, this message also
occurs for any location if the Prot option in the Comm menu

has been turned on (see page 47).

#3 Datalocation specified does not exist. Start location or number of

locations could be invalid.

#4 Invalid data value, or no space before the data value, or syntax

error.

#5 Attempt to change a location while instrument is in the ConF
(configuration) menu. Instrument will normally exit from menu

after one minute (default).

#7 Attempted to write to write a non-zero value to an unused

location.
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Appendix D - Realtime Comms
Locations
(RO indicates location can be Read-Only, RW indicates Read/Write)

Analogue Locations

0

1
2
3

16

RO
RO
RO
RO
RO
RO
RO
RO

RO

Instrument type, ie. +221.00, 222.00, 223.00 or +224.00 or
+265.00.

Measured value unfiltered.

Displayed value filtered.

Low display value (minimum peak since reset - see Reset
pages 52 and 56).

High display value (maximum pesk since reset - see
Reset pages52 and 56).

Average display value (over AVti - see Averaging Time
page 59).

Zero offset in display units (+0.0000 if display is not
zeroed).

Tare offset in display units (+0.0000 if display is not
tared).

Source of displayed value when display sourced from
comms (ie. when Analogue Location 8 is set to 7 - see

Type page 22).

Logic Locations

Status
18
23
28

RO
RO
RO

Alarm 1 state On = activated.
Alarm 2 state On = activated.
Alarm 3 state On = activated.
Alarm 4 state On = activated.
Relay 1 alarm state On = abnormal.
Relay 2 alarm state On = abnormal.
Status Input 1 state On = contacts closed.
Status I nput 2 state On = contacts closed.

Function Key 1 (leftmost key) state  On = pressed.
Function Key 2 (rightmost key) state On = pressed.
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Commands

0 RW  On Performs the reset function (see Reset pages 52 and
56).

1 RW  On Resets the high value (maximum peak) to the current
display value.

2 RW  On Resets the low value (minimum peak) to the current
display value.

3 RW On Resetsthe average value to the current display value.

26 RW  On Acknowledges any/all active latched alarms.

94 RW On Zerosdisplay.

95 RW  On Unzerosdisplay (not recommended: use Tare/Untare
instead).

96 RW OnTaresdisplay.

97 RW  On Untaresdisplay.
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Appendix E - Troubleshooting
Comms

1. When using 2-wire comms with a KK Systems converter on a PC
serial port, it is necessary to:

a)  Assert the RS232 RTS output in order to TRANSMIT.
b)  Send the command and monitor its progressin order to:

i) Clear the RTS immediately after the <L F> has been sent,
and
ii) Only then, read the reply from the instrument.

2. When checking for an OK response, look for K anywhere in the
response and not just in a set position. Garbage can precede it.

3. Whenareply isout of range, the first character isa question mark.

4. Early evaluation insruments have comms Terminals 10 & 11 and
Terminals 12 & 13, the wrong way round. These are "Issue B"
instruments. The revision letter can be seen by removing the circuit
from its case and looking along the back edge of the circuit board.

5. If you are having difficulty with comms, try sending a command
which resetstheinstrument, such as:

;001 SL 155 ON<CR><LF>

This way, it is possible to tell if the instrument is receiving okay
even if it cannot transmit. This may narrow down the possible
reasons for the problem. Thistest can be performed using Windows
Terminal (not Hyperterminal). Terminal will never be able to show
responses from the instrument if connected in 2-wire mode. In this
case, if the above test passes, it is likely comms between instrument
and PC are okay. Terminal must be setup to match the insrument
comms setting which defaults to:
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Communications.

Baud: 9600.
Parity: Even.
Stop hits: 1.

Parity check: [Yes).
Commport:  (Asapplicable).
Flow control: None.

Terminal Preferences:

CR —CR/LF outbound, enabled

6. Themost common comms problemsare:

a)
b)

)

d)

9

f)

Connected to the wrong comm port or not connected at all!
Setup mismatch. Baud, parity, stop bits different. Make sure
the address in the command match the COMM, Addr of the
instrument. If using MODBUS™ RTU, ensure Parity = none,
Stop bits= 1.

Incorrect wiring. Wires of a pair the wrong way round; whole
set of 4 wires shifted along one terminal postion; terminals
not screwed up tightly, wire dropped off fragile home-made
cable.

RTS (at master RS232 end) not asserted when master
transmits, or cleared when master isto receive (2-wire comms).
Comms converter has inadequate supply. Self-powered
converters require DTR to be high. If laptop used, ensure
POWER.EXE isDISABLED.

120Q resistor not fitted across Terminals 10 & 11 of last
instrument in daisy chain.

NOTE: Theinstruments' use of the MODBUS™ protocol differs from the
norm in that there is no requirement to subtract one from a data location

accessed.

Eg. If x is the data | ocation to access, specify location x and not x-1.
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Analogue 20 - Scaling low (zero) display value..........ccoceervnneriennne 28
Analogue 21 - Scaling low input value............

Analogue 22 - Scaling high display value,
Analogue 23 - Scaling high input value...
Analogue 24 - System options brilliance.
Analogue 30, 40, 50, 60 - Alarm type......
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Analogue 34, 44, 54, 64 - Alarms OULPULS...........cceeevrurerireereeesirerenenniennnns 35
Analogue 35, 36, 45, 46, 55, 56, 65, 66 - Alarm delay ..... .36
Analogue 37, 38, 47, 48, 57, 58, 67, 68 - Alarm hyseress.

Analogue 73, 74 - Analogue output low & high scaling...
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Analogue 80 - Serial communi cations instrument address..
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Analogue 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123,
125,127,129, 131, 133, 135, 137, 139, 141, 143, 145, 147 - User
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