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1 Introduction

This manual contains information for the installation and operation of the LD-TM Monitor. The
LD-TM is a large digit display which will accept an input from one of the following user selectable input
ranges:

RTD sensors (2 or 3 wire Pt100 or Pt1000)
Thermocouple types B, E, J, K, N, R, Sor T

Direct mV input ranges 20mV, 50mV, 75mV, 200mV
4-20mA

DC Volts

Slidewire (potentiometer)

Input type is selected via function setup (INPt tYPE function) and link selection on the main
circuit board. Calibration, setpoint and other set up functions are easily achieved by push buttons located on
the main circuit board.

Four standard inbuilt relays provide alarm on/off control functions. Relays 1 & 2 can be configured
for simple on/off control or Pl control with a choice of time duration or frequency methods. Serial
communications (RS232 or RS485) and dual 4-20mA analog retransmission are optionally available. Inbuilt
data logger chips of 32k or 128k are also optionally available. A standard non isolated RS232 serial port is
provided, this port is dedicated for use with special Windows PC software supplied with the data logger
option which can be used to log and view live data and can also be used to download software updates. The
standard port and Windows software can also be used with the optional data logger. The standard port is
disabled if the optional serial port is fitted.

Two separate sets of calibration scaling can be entered and the display toggled between these
displays via a remote input.

Unless otherwise specified at the time of order, your LD has been factory set to a standard
configuration. The configuration and calibration is easily changed by the user. Initial changes may require
dismantling the instrument to alter PCB links, other changes are made by push button functions.

LED models have an inbuilt light sensor which can be used to automatically alter the display
brightness to suit ambient light conditions e.g. to avoid glare when in a dark environment.
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1.1 Displaying and changing functions

The LD setup functions are configured through a push button sequence. Two levels of access are
provided for setting up and calibrating:- FUNC (function) mode (simple push button sequence) allows
access to commonly set up functions such as alarm setpoints. CAL mode (power up sequence plus push
button sequence) allows access to all functions including calibration parameters.

The push buttons located at the top edge of the circuit board are used to alter settings. Once you
have entered either CAL or FUNC mode you step through the functions by pressing and releasing the -
push button until the required function is reached. See "Function Table for fully optioned instruments”
chapter for a list of available functions and "Explanation of Functions chapter for a description of each
function. See the flow chart on the following page for examples.

Entering CAL Mode

1. Remove power from the instrument
and wait 5 seconds . Hold in the
button and reapply power.
The display will indicate
CAL as part of the
"wake up messages" when
the CAL message is seen
you can release the
button.
Move to step 2 below.

F AV
10

2. When the "wake up"
messages have finished
and the display has settled
down to its normal reading
press, then release the

F button.
Move to step 3 below.

3. Within 2 seconds of
releasing the F button
press, then release
the ~™ and ~~ buttons
together. The display will
now indicate FUNC followed
by the first function.

Notes: If step 1 above has been completed then the
instrument will remain in this CAL mode state until
power is removed. i.e. there is no need to repeat step 1
when accessing function unless power has been removed.
The instrument should show all 8§ on power up
e.g. 8.8.8.8. if the instrument does not reset then
these numbers will not be seen. Switch off the instrument
and allow a longer time delay before powering up again.
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Entering FUNC Mode

No special power up procedure
is required to enter FUNC mode.

F AV
g

1. When the "wake up"
messages have finished
and the display has settled
down to its normal reading
press, then release the

F button.
Move to step 2 below.

2. Within 2 seconds of
releasing the = button
press, then release
the ~ and - buttons
together. The display will
now indicate FUNC followed
by the first function.

Alternative CAL Mode Entry

This alternative method allows CAL mode

entry without the need to remove power:

1. Enter FUNC mode using the 2 steps above

2. When the first function appears press and

hold the P button until you see the message
FUNC followed by CAL (the P button will have
to be held pressed for approximately 2 seconds)
3. You should now return to the function you were
in but have full access to CAL mode functions
Note: when you exit back to live reading the display
will remain in CAL mode for approximately 4
minutes, after this time you will need to repeat
this process to enter CAL mode.
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Example: Entering FUNC mode to change alarm 1 high function A1H1 from OFF to 100

then press 7N\

Press & release =

FUNC

-»>

Press & release
F until

AlH#

-»>

OFF

Press & release
N until

|

100

Press & release
|:

Press & release

P or = until

FUNC

End

Example: Entering CAL mode to change decimal point dCPt function from O to 0.02

002

[ =

P or = until

FUNC

End
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Switch off Press & hold Switch on )

; —»> | Hold F until | —

instrument E instrument | ~>| Hold F unt CAL Release F
Press & release = Press & release Press & release

—»> - - —
tenpress ~v | | FUNC F until dCPt (@) A~ uni
Press & release Press & release
- -
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2 Mechanical installation

100mm 4 digit LED or Electromagnetic 38mm 6 digit LED, 45mm 5 digit

& 57mm 4 digit LED

>~

180

155mY A 120x332mm__—¥
L/ 450mm

100mm 5 digit Electromagnetic only

Four mounting kit brackets are supplied for use
with 100 & 200mm display models. Diagrams
below illustrate vertical and horizontal installa-
tion. If mounting without the brackets is pre-
ferred then the 9mm dia. case holes provided

for the brackets can be used as alternative
Viewing window mounting holes. If the supplied brackets are not
S oty used in mounting these holes should be sealed

520mm

/ against dust and water.

100mm 6 digit LED or Electromagnetic

Viewing window Vertical Orientation Horizontal Orientation
120 x 500mm

155mg/ 650mm

—

180mm 4 digit LED

Display window
230 x 720mm
155mm(A/ 850mm
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3 Electrical installation

The LD instrument is designed for continuous operation and no power switch is fitted to the unit. It is
recommended that an external switch and fuse be provided for protection and to allow the unit to be removed
for servicing.

The terminal blocks are plug in screw type for ease of installation and allow for wires of up to 1.5mm?
(2.5mm” for relay, AC or isolated DC supply connections) to be fitted. Connect the wires to the appropriate
terminals as indicated below. Refer to other details provided in this manual to confirm proper selection of
voltage, polarity and input type before applying power to the instrument. When power is applied the
instrument will cycle through a display sequence, indicating the software version and other status
information.

3.1 Main circuit board layout

REMOTE P FAY CONNECTOR ANALOG OUTPUTS  DISPLAY CONNECTORS

ooooo

(OPTIONAL)  (ONE FITTED AS STANDARD)
\
OuUT1l ouT2

SETUP PUSHBUTTONS P7 RELAY CONNECTORS

TRANSMITTER \

SUPPLY LINKS
\ I P6

i} eds q
INPUT TERMINALS . o 0000 —
AND LINKS HBHEE B> 2

[RTD[= =
RTD|
irel
-20

-20

P9

=

P5

=

.5V

N

P2 [35v] - REMOTE INPUT JC
S 5 CONNECTOR AC SUPPLY OR §C B
= %, ISOLATED 12-48V 2
W %% DC SUPPLY INPUT JC ¢
Swo °% (38mm, 45mm, 57mm LED or z :
°o 100mm ELECTROMAGNETIC 2 I
cov g DISPLAYS ONLY)

X _ ) ™ RS232 PORT FOR |
EeAN USE WITH WINDOWS

RS485 PC SOFTWARE ONLY o
TERMINATING @ S
LINK (OPTIONAL) PROG| [ POWERIN

SERIAL COMMUNICATIONS
OUTPUT (OPTIONAL)

3.2 Power supply connections

3.3 Electromagnetic display power supplies
AC power connections use a plug in
connector with screw terminals at P12 (2.5mm’

max. wire diameter). Isolated DC supplies AC supply Isolated

(12-48VDC) use the same terminals. DC supply
Non isolated DC supplies (24VDC only) Neutral 12-48VDC

may be connected directly to the main circuit board Active = — Earth -+

power supply connector via the plug in connector
terminals at P11 (1.5mm* max wire diameter).

P4 P4
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3.4 100mm & 180mm LED display power supplies

Non isolated 24VDC supplies for LED displays connect directly to the terminal block on the base board, red
+V, black -V. Isolated DC supplies (12 to 24VDC) connect to the isolated supply pcb on the base board, see
drawing on next page. AC LED supplies connect to the transformer primary on the base board. The base
board is located under the input circuit board, see wiring diagram for AC supplies below.

240 & 110VAC supplies.
For 100mm/200mm LED or 100mm
electromagnetic display types only.

Low voltage AC supplies.
For 100mm/200mm LED or 100mm
electromagnetic display types only.

@
@

© © © 0
Q0 0 @ 0

%
@

Black Red Black Red

To display board To display board

Q@ 0 @ 0 ' @ 0 0 0 @ ©
eeeel 2 220 0 2 2l@
BLU WHT BRN GRN/YEL BRN RED ORG BLK GRY WHT GRN/YEL
1 2 3 4 1 2 3 4 5 6 7
110VAC N | A EARTH e, \uw/ y
240VAC | N A [Earmn awne \une/ Iy
3236vAC A e / In
awne AI\MAN EARTH
Wiring examples 240VAC & 110VAC Wiring examples low voltage AC
©Q © 0 0 © O o|A
2 0 o0 o i 2 2 2 2 2 0 0|@
® ® @ ® BIlN RED ORG K  GRY I:!T GRN/YEL
Bju WHT BEN GRpN/YEL 48VAC 5 i
2 b LINK
110vac | N mE RTH ACTIVE
N\ E NEUTRAL
240VAC RTH
240VAC EARTH
NEUTRAL
ACTIVE Q © 0 0 © © 0O|A[
2 2 20 0 @ 0@
BEN RED ORG K GRY WHT GRN/YEL
42VAC 2 6 1
LINK
® ® @ @ 1 ACTIVE
©Q @ © 0o NEUTRAL
EARTH
BYuU HT BRN GRN/YEL
110VAC N mERTH 2 0 0 0 © @ ol
110vac 222¥A¢ | 1 A B Q 0 0 O @ @ O
NEUTRAL 32T0O BN RaD oge f4}< GRy WGHT GRNYEL
ACTIVE 36VAC
LINK
EARTH ACTIVE
NEUTRAL
EARTH
Important note: the 240V & 110V supplies use the
same transformer, low voltage instruments use a QO 0 @ @ © o0 |0
different transformer. Do not use a low voltage ©Q © O 0 © © ©
transformer for 240V or 110V or vice versa. cknver
1

24VAC

ACTIVE
NEUTRAL

EARTH
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Optional isolated dc board
(for use with 200mm & 200mm led
displays and 100mm
electromagnetic displays only)

E|+ IN - +
looo 0
Input DC 12-24V CASE + - + -
EARTH
3.5 38mm, 45mm & 57mm LED power supplies
AC supply Isolated
DC supply
Neutral
12-48VDC
Active Earth -+
I I 1
P4 — P4
AIN]E AIN]E
3.6 Relay connections

The LD is supplied with four alarm
relays as standard with connections on
terminals P5 & P6. The relays are
changeover types and are rated at 5A,
240VAC into a resistive load. The relay
contact is voltage free and may be
programmed for normally open or normally
closed operation. In normally open
operation there will be an open circuit
between the COM and NO terminals until
an alarm condition is encountered. There
will always be an open circuit between the
NO and COM connection when power is
removed. Similarly there will always be a
short circuit between NC and COM when
power is removed. This makes the relays
suitable for use in power failure detections.

> *E
z B
T® 8
o
A ® 2
[}
RELAY N
> =
<
2 5]
e o
z

Plug in
connector

L=
L=
=
L=
=
=

Plug in
connector

=
=
[ =

Plug in
after
wiring

4_

RELAY 1

RELAY 2

NO Jcom| nc | No Jcom] NC

Plug in
after
wiring

4_

RELAY 3

RELAY 4
NO [com] nc [ no Jcom] NC

il
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Output DC to
display board

Relay 1 normally closed contact
Relay 1 common contact

Relay 1 normally open contact
Relay 2 normally closed contact
Relay 2 common contact

Relay 2 normally open contact

Relay 3 normally closed contact
Relay 3 common contact

Relay 3 normally open contact
Relay 4 normally closed contact
Relay 4 common contact

Relay 4 normally open contact
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3.7 Input wiring & link setting examples

WIRING EXAMPLES
4-20mA INPUT

INPUT CONNECTOR
AND LINKS

4-20mA
input
selected
via 2 links

4-20mA input | w
Signal ground —|snD

Isolated Swo
transmitter supply{ EX

10V (*/- 5V) or
24V (t/- 12V)

TRANSMITTER SUPPLY LINKS

10vDC 24VDC
(*/- 5V) SUPPLY  (*/- 12V) SUPPLY
SELECTED SELECTED
P1 [10V P1L 10V[m =
24\V|m = 24V I
Not —: : Not —: :
used | [ |a & Us€d | |a =

The transmitter supply uses
GND, +EX and -EX terminals.
The supplies can be configured as
5,10, 12 or 24V DC
25mA max. for 5, 12 or 24V
50mA max for 10V

2 WIRE 4-20mA POWERED FROM
STANDARD 10V or 24V TRANSMITTER SUPPLY

I

M)

GND

TC
RTD

3w

SWO

+EX

r 3

1
|

1
1,
\

SENSOR
+

{

Shield

COM

-EX

External Power

2 WIRE 4-20mA EXTERNALLY POWERED Input
9

I

GND

TC
RTD

3w

SWO|

+EX

COM

-EX

SENSOR

Shield

3 WIRE 4-20mA POWERED FROM
STANDARD 10V or 24V TRANSMITTER SUPPLY

I

Signal ,\

GND

v A

TC
RTD

3w

SWO|

+EX

+
SENSOR

Shield

COM

-EX

External Power
Input

3 WIRE 4-20mA EXTERNALLY POWERED +T T

A%

GND

r 3

TC
RTD

3W

SWO|

+EX

COM

-EX

e e o ——

+
SENSOR

Shield
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WIRING EXAMPLES DC VOLTS INPUTS

DC VOLTS INPUT CONNECTOR

AND LINKS

One input link in
to select

either 2.5 or
25VDC range.
25V link shown

2.5V link shown

4-20mA input —| v

DIRECT DC VOLTS INPUT

IN =+ +V

l—vry—GND

Shield

GND

TC

3w

SW
+EX
COM
-EX

Signal ground -

Isolated
transmitter supply
10V (*/- 5V) or
24V (t/- 12V)

{E

TRANSMITTER SUPPLY LINKS
10VDC 24VDC
(*/- 5V) SUPPLY  (*/- 12V) SUPPLY
SELECTED SELECTED

3 WIRE DEVICE POWERED FROM

STANDARD 10V or 24V TRANSMITTER SUPPLY

IN -

1

GND

TC

3w
sw

Link !

= :‘

DC signal output

ov

Supply +

Shield __ |
;

+EX
COM
-EX

) 5

P1 [10V Pl [10V(m =

24V|m = 24V |
{ " n
The transmitter supply uses
GND, +EX and -EX terminals.
The supplies can be configured as
5,10, 12 or 24V DC

25mA max. for 5, 12 or 24V
50mA max for 10V

Not
used

Not
used

WIRING EXAMPLES
THERMOCOUPLE, mV & RTD INPUTS

INPUT CONNECTOR

AND LINKS
Thermocouple Pt100 or
or direct mV Pt1000

input selected RTD selected

Signal ground -
Thermocouple/RTD input —
RTD third wire -

THERMOCOUPLE OR DIRECT mV INPUT

I

GND
TC

+ |

RTD
3w
SWO
+EX
COM

-EX

THERMOCOUPLE
OR mV SOURCE

2 WIRE RTD INPUT

w

GND

S

RID
3w
SWO
+EX
COM
-EX

Link

RTD
(Pt100 or Pt1000)

3 WIRE RTD INPUT

i
GND

RID
3w
SWO
+EX
[COM
-EX

NOTE WHEN CONNECTING 3 WIRE RTD'S
THE "IN" WIRE WILL USUALLY BE A DIFFERENT
COLOUR TO THE "GND" & "3W" WIRES. FOR
WIRING TO JUNCTION HEADS THE LETTERING
IN THE HEAD OFTEN IDENTIFIES THE WIRES
e.g. MARKED "A" FOR THE "IN" WIRE, "B" & "b" FOR
THE "GND" & "3W" WIRES.

RTD
(Pt100 or Pt1000)
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WIRING EXAMPLES SLIDEWIRE INPUT
SLIDEWIRE INPUT CONNECTOR

AND LINKS SLIDEWIRE INPUT
RTD(= = .
RTDj= = All links should Ll I .
Ho5ie o be out for GND T
420w w o C L T L
4-20m u| slidewire input RTD 1!
25V/a = aw H
25V|m = 1
SWO \'
P2 +EX
A% COM
Slidewire ground—|eNnD EX

Slidewire wiper -5
3W
Slidewire excitation—[swo
+EX
COM
-EX

3.8 Standard serial communications connections

Plug in connector

9 pin male [DLype. RS232 port for use in A.buS mode with Windows PC software purchased
rear terminals shown

for use with this instrument or for on site software update only.
GND ==-22°=-" ~ 5 — This port will be disabled if the optional serial communications port fitted.
A If this port is to be used for A.buS communcation the SER.1 tYPE and
Rx T 2 gom SER.2 tYPE functions must be set to NONE
™ :oom Note: when connecting using Rs232 the Tx line at the display connects to
o the Rx line at the device it is communicating with. Likewise the
Rx line at the display connects to Tx
3.9 Remote input connections

S  REMOTE INPUT
0. CONNECTOR

GND
IN3
IN1

o~
Z

SWITCHES DEPENDING ON

6 J) LATCHING OR MOMENTARY
SETTING

3.10 Remote [@, 3 B & M keypad connector and optional remote pushbuttons
The connector on the main circuit board is provided to accept the optional remote pushbuttons
shown above. The optional remote pushbuttons can be used to access & alter functions at a
distance of up to 10m from the display with the cable provided.

|: 7\
P \V4
ND— GN

G

D LD Remote Programmer
Model LD-RC10
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3.11

Optional analog output connections

There are two channels of optional analog
outputs. Each output can be individually scaled and is
current sourcingi.e. voltage to drive the 4-20mA outputs
is provided internally. The outputs should not be
connected to another current sourcing device i.e. should

not be connected to an external loop supply.

3.12

Input devices
e.g. remote

displays

Optional serial output connections

Analog output
connector

Input
resistance

Input
resistance

If wiring RS232 to a 9 or 25 pin D type connector the standard connections are as follows:

9 pin:

25 pin:

Tx pin 3, Rx pin 2, GND pin 5
Tx pin 2, Rx pin 3, GND pin 7

See note below regarding Tx and Rx crossing when wiring RS232

RTS|TXB

GND|RXA

CTS

Tx (out)

RS232 communications
use 3 core shielded cable

(@)
Z
Q)

Rx (in)

P3

RS485

TERMINATING [RTS|TXB|GND|RXA

LINK l

[n_u

LK14

CTS

P3

RS485 communications
use twisted pair shielded cable
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4 Explanation of Functions

The LD setup and calibration functions are configured through a push button sequence. Two levels
of access are provided for setting up and calibrating.

FUNC mode (simple push button sequence) allows access to alarm relay, preset value, display
brightness & cell selection functions.

CAL mode (power up sequence plus push button sequence) allows access to all functions
including calibration parameters.

See section 1.1 in the Introduction chapter for details of how to enter FUNC and CAL modes.

Note that xOOsometimes shown in the alarm functions is used to indicate any alarm number e.g. relay 3
normally open will appear on the display as A3n.o. The order in which the functions appear on the display
may change depending on the input type selected and other settings.

4.1 Easy alarm relay adjustment access facility

The LD-TM has an easy alarm access facility which allows access to the alarm setpoints simply by
pressing the = button. The first setpoint will then appear and changes to this setpoint may be made to this
setpoint via the ™ or \/ buttons. Press the = button to accept any changes or to move on to the next
setpoint. Note: this easy access also functions in the same manner for the PI control setpoint.

The instrument must be set in the manner described below to allow the easy access facility to work:
1. The R.INP function must be set to SP.Ac or the ACCS function must be set to EASY.

2. At least one alarm must have a setpoint, nothing will happen if all the alarm setpoints are set to
OFF.

3. The SP.Ac function must be set to allow access to the relays required e.g. if set to A1-2 then
the easy access will work only with alarm relays 1 and 2.

4. The instrument must be in normal measure mode i.e. if the instrument is powered up so that it is
in CAL mode then the easy access will not function. If in doubt then remove power from the
instrument, wait for a few seconds then apply power again.

5. If the easy access facility is used then the only way to view or alter any other function settings is
to power up via CAL mode i.e. there is no entry to FUNC mode unless the instrument is powered
up in CAL mode.

Function | Range Description
C.SEt Any Analog PI control setpoint - seen only when the analog output option is fitted
display and REC ctr 1 function is set to on. Refer to "Analog Pl Control Output”
value chapter for description.
Al.SP Any Alarm relay 1 Pl control setpoint - refer to "Setting up the relay PI controller"
display chapter for description.
value
A2.SP Any Alarm relay 2 PI control setpoint - refer to "Setting up the relay PI controller”
display chapter for description.
value
AlLo Any Alarm low setpoint - displays and sets the low setpoint value for the
A2Lo display designated alarm relay. The low alarm setpoint may be disabled by pressing
A3Lo value the ™ and \/ pushbuttons simultaneously. When the alarm is disabled the
& AdLo display will indicate OFF. Use ™ or \/ to adjust the setpoint value if required.
The alarm will activate when the displayed value is lower than the setpoint
value. Each relay may be configured with both a low and high setpoint if
required. When both high and low values are set the relay will be activated
when the display reading moves outside the band set between low and high
setpoints.
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Function | Range Description

AlHi Any Alarm high setpoint - displays and sets the high setpoint value for the

AZ2Hi display designated alarm relay. The high alarm setpoint may be disabled by pressing

A3Hi value the < and \/ pushbuttons simultaneously. When the alarm is disabled the

& A4Hi display will indicate OFF. Use ™ or \/ to adjust the setpoint value if required.
The alarm will activate when the displayed value is higher than the setpoint
value. Each relay may be configured with both a low and high setpoint if
required. When both high and low values are set the relay will be activated
when the display reading moves outside the band set between low and high
setpoints.

AlHy Oto Alarm hysteresis [deadband] - displays and sets the alarm hysteresis limit and

AZ2HY 9999 is common for both high and low setpoint values. The hysteresis value may

A3HY units be used to prevent too frequent operation of the setpoint relay when the

& A4AHY measured value stays close to the setpoint. Without a hysteresis setting
(e.g.A1HY set to zero) the alarm will activate when the display value reaches
or goes above the alarm setpoint (for high alarm) and will reset when the
display value falls below the setpoint, this can result in repeated on/off
switching of the relay at around the setpoint value. The hysteresis setting
operates as follows:
In the high alarm mode once the alarm is activated the input must fall below
the setpoint value minus the hysteresis value to reset the alarm. e.g. if A1LH1
is to 50.0 and A1HYy is set to 3.0 then the setpoint output relay will activate
once the display value goes above 50.0 and will reset when the display value
goes below 47.0 (50.0 minus 3.0).
In the low alarm mode once the alarm is activated the input must rise above
the setpoint value plus the hysteresis value to reset the alarm. e.g. if A1Lo is
to 20.0 and A1Hy is set to 10.0 then the alarm output relay will activate
when the display value falls below 20.0 and will reset when the display value
goes above 30.0 (20.0 plus 10.0).
The hysteresis units are expressed in displayed engineering units.

Altt Oto 60 Alarm trip time - displays and sets the alarm trip time and is common for both

A2ttt seconds alarm high and low setpoint values. The trip time is the delay time before the

A3ttt alarm relay will activate, or trip, when an alarm condition is present. The alarm

& A4ttt condition must be present continuously for the trip time period before the
alarm will trip. This function is useful for preventing an alarm trip due to short
non critical deviations from setpoint. The trip time is selectable over O (no trip
time delay) to 60 seconds trip time delay.

Alrt Oto 60 Alarm reset time - displays and sets the alarm relay reset time. With the alarm

A2rt seconds | condition is removed the alarm relay will stay in its alarm condition for the time

A3rt selected as the reset time. The reset time is selectable over O (no reset time

& Adrt delay to 60 seconds reset time delay.

Aln.o/ |Aln.oor | Alarm normally open or normally closed - displays and sets the setpoint alarm

Aln.c, |Aln.c,A | relay action to normally open (de-energised) or normally closed (energised),

A2n.o/ | 2n.oor when no alarm condition is present. A normally closed alarm is often used to

A2n.c A2n.c provide a power failure alarm indication. The relays are changeover types. If

etc. etc. the relay is set for normally open operation then contacts between the COM
and NO terminals for that relay will be open circuit until an alarm condition is
encountered.

brgt 1to 63 Display brightness - displays and sets the digital display brightness. The

display brightness is selectable from 1to 63, where 1 = lowest intensity and
63 = highest intensity. This function is useful for improving the display
readability in dark areas or to reduce the power consumption of the
instrument.
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Function

Range

Description

dulLL

Oto 63

Remote display brightness - Displays and sets the level for remote input
brightness switching, see R.INP function. When the remote input is set to
duLL the remote input can be used to switch between the display brightness
level set by the brGt function and the display brightness set by the duLL
function. The display brightness is selectable from O to 63, where O = lowest
intensity and 63 = highest intensity. This function is useful in reducing glare
when the display needs to be viewed in both light and dark ambient light
levels.

The functi

ons which follow are accessible via CAL mode or if ACCS function is set to ALL only

brGt
AUto

on or
OFF

Automatic display brightness adjustment. Not applicable unless the optional
light sensor is fitted. The automatic brightness adjustment uses the optional
light sensor to gauge the required brightness level for the environment. The
high and low brightness limits are set at the brGtHIGH and brGtLo
functions described below. If the optional light sensor is not fitted this function
should be set to OFF.

brGt
HIGH

1to 63

Automatic brightness high level - seen only when brGt AUto is set to on.
The high brightness level sets the maximum brightness which the automatic
brightness control can achieve with 63 being the highest intensity.

brGt
Lo

1to 63

Automatic brightness low level - seen only when brGt AUto is set to on.
The low brightness level sets the minimum brightness which the automatic
brightness control can achieve with 63 being the highest intensity.

A2.SP,
A2.t1,
A3.tl
etc.

A2.SP,
A2.t1,
A3.tl
etc.

Relay operation independent setpoint or trailing setpoint - each alarm may be
programmed to operate with an independent setpoint setting or may be linked
(or trailing) to operate at a fixed difference to another relay setpoint. The
operation is as follows:

Alarm 1 (A1) is always independent. Alarm 2 (A2) may be independent or
may be linked to Alarm 1. Alarm 3 (A3) may be independent or may be linked
to Alarm 1 or Alarm 2. Alarm 4 (A4) may be independent or may be linked to
Alarm 1, Alarm 2 or Alarm 3. The operation of each alarm is selectable within
the FUNC mode by selecting, for example, (Alarm 4) A4.SP = Alarm 4 normal
setpoint or A4.t1 = Alarm 4 trailing Alarm 1 or A4.€2 = Alarm 4 trailing
Alarm 2 or A4.t3 = Alarm 4 trailing Alarm 3. For trailing set points the
setpoint value is entered as the difference from the setpoint being trailed. If
the trailing setpoint is to operate ahead of the prime setpoint then the value is
entered as a positive number and if operating behind the prime setpoint then
the value is entered as a negative number. For example, with Alarm 2 set to
trail alarm 1, if ALH1 is set to 1000 and A2H1 is set to 50 then Alarm 1 will
activate at 1000 and alarm 2 will activate at 1050 (i.e. 1000 + 50). If Alarm 2
had been set at -50 then alarm 2 would activate at 950 (i.e. 1000 - 50). See
the trailing alarm table which follows.

Trailing Alarm Table
Showing Possible Alarm Assignments
A2 A3 A4
Al A2.tl A3.tl a4.tl
A2 A3.t2 A4.t2
A3 a4.t3

rec_

Any
display
value

Analog output low value - seen only when analog output option fitted. Displays
and sets the first analog retransmission 4-20mA output low value (4mA) in
displayed engineering units. e.g. if it is required to retransmit 4mA when the
display indicates O then select O in this function via the ©> or \/ button. Note:
the REC__ function will not be seen if the RECctr |l function is set to on.
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Function | Range Description
reC- Any Analog output high value - seen only when analog output option fitted.
display Displays and sets the first analog retransmission 4-20mA output high value
value (20mA) in displayed engineering units. e.g. if it is required to retransmit 20mA
when the display indicates 500 then select 500 in this function via the 7™ or
\/ button. Note: the REC~ function will not be seen if the RECctrl
function is setto on.
rec_ Any Analog output 2 low value. See REC__ above for a description.
Ch2 display
value
reC- Any Analog output 2 high value. See REC~ above for a description.
Ch2 display
value
Al A1l.AL Alarm relay 1 operating mode - this function allows selection of standard
OPEr AL1.tP or | alarm on/off setpoint operation (AL1.AL) using the alarm functions described in
Al.Fr this chapter or Pl control operation (A1.€P or A1.Fr). Refer to the "Setting
up the relay PI controller" chapter for details of the Pl control operations and
functions.
A2 A2.AL Alarm relay 2 operating mode - see A1 OPER for description. Refer to the
OPEr A2.tP or | "Setting up the relay PI controller" chapter for details of the Pl control
A2.Fr operations and functions.
ctrl 0] Alarm relay PI control - control span. Common to relays 1 & 2. Refer to the
SPAN to "Setting up the relay PI controller" chapter for details of the PI control
999999 | operations and functions.
Al.Pg —-32.767 | Alarm relay PI control - proportional gain. Refer to the "Setting up the relay PI
& A2.PG |to controller" chapter for details of the Pl control operations and functions.
32.767
Al.lIg & | —-32.767 | Alarm relay PI control - integral gain. Refer to the "Setting up the relay PI
A2.PG to controller" chapter for details of the PI control operations and functions.
32.767
Al.1IL& | Oto 100 | Alarm relay PI control - integral low limit. Refer to the "Setting up the relay PI
A2.1L controller" chapter for details of the PI control operations and functions.
Al.IH & | Oto 100 | Alarm relay Pl control - integral high limit. Refer to the "Setting up the relay Pl
A2.1H controller" chapter for details of the Pl control operations and functions.
Al.bS & | Oto 100 | Alarm relay Pl control - control bias. Refer to the "Setting up the relay PI
A2.bS controller" chapter for details of the Pl control operations and functions.
Al.dc& | Oto 250 | Alarm relay PI control - cycle time or minimum off time depending on control
A2.dc mode. Refer to the "Setting up the relay Pl controller” chapter for details of the
PI1 control operations and functions.
Aldr & |0.0to Alarm relay PI control - cycle period. Refer to the "Setting up the relay PI
A2.dr 25.0 controller" chapter for details of the PI control operations and functions.
drnd Oto Display rounding - displays and sets the display rounding value. This value
5000 may be set to 0 - 5000 displayed units. Display rounding is useful for reducing
units the instrument resolution without loss of accuracy, in applications where it is
undesirable to display to a fine tolerance (example if set to 10 the display
indication will change in multiples of 10 only).
dCPt o, Decimal point selection - displays and sets the decimal point. By pressing the
0.1 N or v pushbuttons the decimal point position may be set. The display will
etc indicate as follows: O (no decimal point), 0.1 (1 decimal place), 0.02 (2

decimal places), 0.003 (3 decimal places) and 0.0004 for display with more
than 4 digits. Note only 2 decimal places are available for thermocouple &
RTD inputs.
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Function | Range Description
FLtr Oto8 Digital filter - displays and sets the digital filter value. Digital filtering is used
for reducing susceptibility to short term interference. The digital filter range is
selectable from 0 to 8, where 0 = none and 8 = most filtering. A typical value
for the digital filter would be 3. Use ©™ or \/ to alter if required. Note that at
higher filter values the display update time will increase.
AUGE 0O to 240 | Averaging seconds - The display can be set to average over the range 1 to
SECS 240 seconds e.qg. If set to 60 the display will update once every 60 seconds
and will display the average input value seen over this period. To disable the
averaging set this function to O.
dLoG LIUE or | Datalogger mode - only seen if the optional internal datalogger memory is
AUGE fitted and if AUGE SECS is set to a value above O. This function allows the
optional internal datalogger to log the live value when set to L 1UE or the
average value when set to AUGE.
INPt 100 Input type - the input type is selected at this function. The input types
TtYPE 1000 available are:
tlb 100 - 100W RTD (Pt100) temperature sensor
T2E 1000 - 1000W RTD (Pt1000) temperature sensor
t3J tlb- type B thermocouple
t4 t2E- type E thermocouple
ton t3J- type Jthermocouple
ter 4 - type K thermocouple (letter IKOcannot be produced on display)
t7s t5hn- type Nthermocouple
8t t6r- type R thermocouple
E20 t7S- type S thermocouple
ES0 t8t- type T thermocouple
E75 E20-  —20mV input
E200 E50- —50mV input
4-20 E75 - —75mV input (note this input range will allow approx —98mV
or - E200- [R00mV input
SLid 4-20- 4-20mA input
Uolt- DC Voltage ranges —2.5V or =25V (link selectable)
SLid- Slidewire input
dEG "C, ""F Temperature measurement units - seen when thermocouple or RTD input
TtYPE or AbS selected only. Select "*C for Centigrade or "'F for Fahrenheit or AbS for
absolute temperature measurement otherwise known as degrees Kelvin.
DISP NONE Display unit - certain display unit characters can be selected, if required, to
unit C display temperature units. Choices are:
F NONE i.e. no display units e.g. 234.5
Ce.g.45.6"C
C Feg. 18"F
or " eqg. 234"
F C eg. 23.4C
F e.g.23.4F
Note that when a display unit is chosen it will take two of the available display
digits, this may limit the maximum or minimum value which can be displayed.
If the number becomes to large to display then an error message —or— will
appear on the display.
REC on or Analog PI control on or OFF - seen only when the analog output option is
ctrl OFF fitted. Refer to "Analog Pl Control Output" chapter for description.
C.SPN 0] Analog PI control setpoint - seen only when the analog output option is fitted
to and REC ctr 1 function is set to on. Refer to "Analog Pl Control Output"
999999 | chapter for description.
C.PG —-32.767 | Analog PI control proportional gain - seen only when the analog output option
to is fitted and REC ctr 1 function is set to on. Refer to "Analog Pl Control
32.767 Output” chapter for description.
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Function | Range Description
C.PO 0.0to Analog PI control proportional offset - seen only when the analog output
100.0 option is fitted and REC ctr 1 function is set to on. Refer to "Analog PI
Control Output" chapter for description.
CIG —-32.767 | Analog PI control integral gain - seen only when the analog output option is
to fitted and REC ctr 1 function is set to on. Refer to "Analog Pl Control
32.767 Output" chapter for description.
CILH 0.01 Analog PI control integral high limit - seen only when the analog output option
to is fitted and REC ctr 1 function is set to on. Refer to "Analog Pl Control
100.0 Output” chapter for description.
CIL.L 0.01 Analog PI control integral low limit - seen only when the analog output option
to is fitted and REC ctr 1 function is set to on. Refer to "Analog PI Control
100.0 Output” chapter for description.
REC on Analog PI control setpoint access via FUNC mode - seen only when the
SPAC or analog output option is fitted and REC ctr 1 function is set to on. Refer to
OFF "Analog PI Control Output" chapter for description.
CAL n/a Temperature calibration - temperature calibration for RTD or thermocouple
dEG input - see [Calibration[chapter.
Lin 2t05 Linearisation points - seen with mV, DC Volts, slidewire or 4-20mA inputs
PtS only. Allows selection of up to 5 calibration points for linearisation i.e. CAL 1
to CAL5 - see [Calibration[chapter.
CAL1, Any Calibration method for mV, DC Volts, slidewire or 4-20mA input - see
CALZ2 display [CalibrationCichapter.
etc. value
USEr Any 4-20mA scaling - 4-20mA scaling method without live inputs - see
En4d & display [CalibrationCchapter.
USEr value
EN20
UCAL n/a Uncalibration - used to set the instrument back to the factory calibration
values. This function is only used when calibration problems exist and the
calibration memory needs to be cleared, other settings are not affected. To
uncalibrate press the ©> and \ buttons simultaneously, the display will show
CAL CL r to indicate that the uncalibration is complete.
P.but NONE, P button function for front panel P button.
Hi, The P button may be set to operate in the same manner as some of the
h?ff remote input functions, see R. INP below for a description of these functions.
iLo

If both the remote input and P button function are operated simultaneously
the P button will override the remote input. The functions available are as
described in the R.INP function below.

Functions available for the P button are: NONE,Hi,Lo or HiLo
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Function | Range Description
R.INP NONE, Remote input function When the remote input terminals are short circuited, via
P.HLd a pushbutton or keyswitch the instrument will perform the selected remote
d.HLd input function. A message will flash to indicate which function has been
Hi, selected when the remote input terminals are short circuited. The remote input
Lo, functions are as follows:
g;l,_o\o’ NONE - no remote function required.
Ac, _ : :
No.Ac, P.HLd - peak hold. The display will show the peak value only whilst the
CAL.S or remote input terminals are short circuited. Only one remote input should
dulL L be allocated to peak hold.
d.HLd - display hold. The display value will be held whilst the remote
input terminals are short circuited. Only one remote input should be
allocated to display hold.
Hi - peak memory. The peak value stored in memory will be displayed if
the remote input terminals are short circuited, if the short circuit is
momentary then the display will return to normal measurement after 20
seconds. If the short circuit is held for 1 to 2 seconds or the power is
removed from the instrument then the memory will be reset. The
message P Hi will flash every 8 seconds to indicate that the peak
memory is being viewed.
Lo - valley memory. The minimum value stored in memory will be
displayed. Otherwise operates in the same manner as the Hi function.
The message P Lo will flash every 8 seconds to indicate that the peak
memory is being viewed.
R.INP NONE, No.Ac - no access. This blocks access to all functions unless the remote
cont. S-HLS input terminals are short circuited or entry is made via CAL mode.
HL . . .
Hi SP.Ac - setpoint access only. This blocks access to any functions except
Lo’ the alarm setpoint functions unless the remote input terminals are short
Hi Lo circuited or entry is made via CAL mode.
SP.Ac, Hi Lo - toggle between Hi and Lo displays. This function allows the
No.Ac, remote input to be used to toggle between peak and valley memory
CAL.S or displays. The first operation of the remote input will cause the peak
duLL memory value to be displayed, the next operation will give a valley

memory display. PH1 or P Lo will flash before each display to give an
indication of display type.

CAL.S - calibration select. The remote input can be used to select
between calibration scaling values. Two sets of calibration values can be
entered in the LD-TM, one set with the remote input open circuit and
another set with the remote input short circuit to ground. The remote input
can then be used to switch between one set and the other. For example:
With the remote input open circuit a temperature sensor input can be set
to read in °C. With the remote input short circuit to ground the display can
be set to read in °F. The remote input can be used to switch between
ranges. Note: Alarm settings will not change when changing between
calibrations scales. i.e. Only one set of alarm functions can be made and
the alarm relay will operate from those set values no matter which
calibration scale is being viewed at the time. The dISP unit, dCPt
and ZERO RNGE functions can be individually set for each channel. If
the CAL.S function is used with a peak or valley reading remote input
then the peak or valley display will pick up either of the two calibration
scalings but will recognise them as bare numbers only e.g. 60 will be
seen as a lower number than 50.0.

dulLL - display brightness control. The remote input can be used to
change the display brightness. When this mode is selected the display
brightness can be switched, via the remote input, between the brightness
level set at the brgt function and the brightness level set at the dulLL
function.
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Function | Range Description
R.IN2 See Remote input 2 - Displays and sets the special function input selection for
R.INP remote input 2. See R.INP function for a list of available functions. If more
function than one remote input is used remote input 1 will override remote inputs 2 & 3
and remote input 2 will override remote input 3.
R.IN3 See Remote input 3 - Displays and sets the special function input selection for
R.INP remote input 3. See R.INP function for a list of available functions. If more
function than one remote input is used remote input 1 will override remote inputs 2 & 3
and remote input 2 will override remote input 3.
ACCS OFF, Access mode - the access mode function ACCS has four possible settings
EASY, namely OFF, EASY, NONE and ALL. If set to OFF the mode function has no
NONE or | effect on alarm relay operation. If set to EASY the easy alarm access mode
ALL will be activated, see details at the beginning of this chapter preceding the
AlLo function. If set to NONE there will be no access to any functions via
FUNC mode, entry via CAL mode must be made to gain access to alarm and
calibration functions. If set to ALL then access to all functions, including
calibration functions, can be gained via FUNC mode.
SPAC Al, Setpoint access - sets the access to the alarm relay set points. The following
Al1-2 etc | choices are available:

Al - allows setpoint access to alarm 1 only.
Al-2 - allows access to alarms 1 and 2 only.
Al1-3 - allows access to alarms 1, 2 and 3 only.

Al-4 - allows access to all 4 relays.

The remote input function (R.INP) must be set to SP.AC for this function to
operate. Note: Only the setpoints which have been given a value will be
accessible e.g. if A1Hi is set to OFF then there will be no access to the
A1Hi function when SPAC is used.
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Function | Range Description

Al, A2, LiuE Alarm relay operation mode for relays 1, 2, 3 & 4.

A3 & A4 Z:::g The following choices are available for alarm operation mode:
H.i , L i uE - live input mode. The alarm relay operation will always follow the
Lo, electrical input at that time irrespective of the 7 segment display value.
diIspP e.g. assume the remote input is set to d.HLd and A1H1 is set to 100. If
or AUGE the display is held at a display reading of 30 then the alarm will still

activate at an input level which would have caused a display reading of
100 if the display had not been held.

P.HLd - peak hold mode. If the peak hold mode is used and the remote
input is set to peak hold then once the peak display goes above any alarm
high setpoint the alarm relay will activate and will not de-activate until the
peak hold is released and the display value falls below the setpoint value.

d.HLd - display hold mode. If the display hold mode is used and the
remote input is set to display hold then the alarm relay will be held in its
present state (activated or de-activated) until the display hold is released
and the display is free to change.

Hi - peak (max.) memory mode. If the peak memory mode is used and
the remote input is set to peak memory then the alarm will be activated if
the peak memory value is above the high setpoint value. The alarm will
not de-activate until the memory is reset.

Lo - valley (min.) memory mode. If the valley memory mode is used and
the remote input is set to valley memory then the alarm relay will be
activated if the valley memory value is below the low setpoint value. The
alarm will not de-activate until the memory is reset.

d ISP - display mode. If the display mode is used then the alarms will
operate purely on the display value at the time i.e. if the display is showing
above high setpoint or below the low setpoint value then the alarm relay
will activate. For example if the remote input were set to peak memory
and A1l were set to display mode then, unless the display is actually
showing the peak memory value (i.e. the remote input has just been
activated), the alarm relay is free to operate from the changing display
value i.e. the memory does not have to be reset to clear an alarm
condition. If the peak memory is displayed and is showing a value above
the high setpoint then the relay will activate.

AUGE - average mode. Sets the alarm relay to operate from the average
value. See AUGE SECS function.
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Function

Range

Description

REC &
REC2

LiuE
P.HLd
d.HLd
Hi,

Lo,
diSP
or AUGE

Analog retransmission modes for output 1 & 2 - seen only when the analog
retransmission option is fitted. Note if the REC ctr 1 function is set to on the
REC function will not be seen.

Operation is as follows:-

L §uE - with the REC function set to d I SP the retransmission will follow
the Hivellnput signal present i.e. any display hold, peak memory display
etc. operation which alters or holds the display value will have no effect on
the retransmission which will be free to change with the input.

P.HLd - with the REC function set to P.HLd the retransmission will follow
the remote input if the remote input is also set to P.HLd. i.e. whilst the
remote input is closed the retransmission will represent the peak value
only. When the remote input is open the retransmission will be free to
change with the input.

d.HLd - with the REC function set to d.HLd the retransmission will follow
the remote input if the remote input is also set to d.HLd. i.e. whilst the
remote input is closed the retransmission will represent the held value
only. When the remote input is open the retransmission will be free to
change with the input.

Hi - with the REC function set to Hi the retransmission will follow the
remote input or P button peak memory function. i.e. the retransmission
value will always be the peak memory value. A remote input closure for 3
seconds or P button operation (button pressed for 3 seconds) can be
used to reset the memory.

Lo - with the REC function set to Lo the retransmission will follow the
remote input or P button valley memory function. i.e. the retransmission
value will always be the lowest memory value. A remote input closure for
3 seconds or P button operation (button pressed for 3 seconds) can be
used to reset the memory.

d ISP - the d ISP option allows the retransmission to follow the display
value rather than the live input value. This means that if the display value
is changed due to a peak hold, peak or valley memory etc. operation the
retransmission output will reflect whatever value is being displayed at the
time.

AUGE - average mode. Sets the alarm retransmission to operate from the
average value. See AUGE SECS function.

Log
UPdt

CLr
Log

Set
rtc

Set
dAtE

Set
YEAR

Optional data logger functions - see "Data Logger" chapter for further details.

bAud
RAtE

300,
600,
1200,
2400,
4800,
9600,
19.20r
38.4.

Set baud rate - set the baud rate to match that of the device the display is to
communicate with. Choices are 300, 600, 1200, 2400, 4800, 9600, 19200 or
38400 baud.
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Prty NONE, Set parity - set the parit to match that of the device the display is to
EUEN or | communicate with. Choices are none, even or odd parity.
odd

OPut NONE, Set RS232/485 interface mode - Allows user to select the RS232/485
diSP, interface operation. See [Serial CommunicationsCchapter for further details.
cont,
POLLor
A.buS

Addr Oto 31 Set unit address for polled (POLL) mode (O to 31) - Allows several units to
operate on the same RS485 interface reporting on different areas etc. The
host computer or PLC may poll each unit in turn supplying the appropriate
address.

The unit address ranges from 0 to 31 (DEC) but is offset by 32 (DEC) to avoid
clashing with ASCII special function characters (such as <STX> and <CR>).
Therefore 32 (DEC) or 20 (HEX) is address 0, 42 (DEC) or 2A (HEX)
addresses unit 10. See [RS232/RS485 Commandslichapter for further

details.
SERI NONE Serial communications type - Select either NONE for no communications,
TtYPE R232 R232 for RS232 communications or R485 for RS485 communications See
R485 RS232/RS485 Commandslichapter for further details.

Returning to normal measure mode

When the calibration has been completed it is advisable to return the instrument to the normal mode
(where calibration functions cannot be tampered with). To return to normal mode, turn off power to the
instrument, wait a few seconds then restore power.
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4.2 Error messages

Error
message

Description

SPAN Err

Calibration span error (DC Volts, slidewire, mV & 4-20mA inputs). Live inputs used
at CAL1 and CALZ2 etc. too close in value. Recalibrate using inputs further apart in
value. If you are certain that the inputs are far enough apart but still see the SPAN
Err message then ignore the message and continue with the two point calibration.
At the end of the calibration check to see if the display calibration is correct and if
not recalibrate using the same inputs.

OFSt Err

Calibration offset error. This message will be displayed if the live input for
temperature calibration is too different from the theoretical input for the temperature
sensor selected. Check the input from the sensor is the correct range and check that
the correct sensor type has been selected in the setup functions and in the link
settings.

NO ACCS or
NO SP.AC

These message indicate that access has been blocked via FUNC mode to all
functions or to functions other than alarm relay setpoints. Access can be blocked by
the R.INP, R.IN2, R.IN3 or ACCS functions. Check these functions and alter
them if required. If the R.INP, R.IN2 or R.IN3 has been used to block access
then the appropriate remote input can be used to override the block. Entry via CAL
mode can also be used to access all functions since CAL mode overrides the
blocking functions.

Unstable
display

If the display is not stable the usual cause is either that the input signal is unstable
or that the calibration scaling was incorrectly attempted. If the calibration scaling was
unsuccessful then uncalibrating the display at the UCAL function should return the
display to stable readings but the previous calibration scaling values will be lost. If
the display is still not stable after uncalibrating then check the input for stability and
electrical noise.

This message indicates that the input signal is higher than the range selected. e.g.
for an input set for 4-20mA the ———- message will be seen if the input signal goes
much higher than 20mA.

This message indicates either that the number is too big to display e.g. below
—199999 or above 999999 or above 99.99"'C etc. for a 6 digit display.

ColdErr

Cold junction sensor error - thermocouple inputs only. This message indicates that a
problem has occurred with the thermocouple cold junction sensor located on the
main circuit board. Contact instrument supplier.
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5 Function Table for fully optioned instrument

The "x"in the alarm functions is in place of the relay number e.g. AxLo will be seenas A1Lo, A2L 0
etc. Note: the order in which the functions appear on the display will depend on input type and other

selections.

Initial . ; : Default | Record your
display Meaning of display Next display setting settings
C.Set Analog PI control setpoint Value in memory (0]
AX.SP Relay PI control setpoint Value in memory 0] Seetgtljllzwmg
AxLo Alarm x low setpoint value Setpoint value or OFF OFF Seetg)tljllc()awmg
AxH1 Alarm x high setpoint value Setpoint value or OFF 1000 Seetg)tl)llzwmg
: Hysteresis value See following
AxHy Alarm x hysteresis in measured units 10 table
Axtt Alarm x trip time Oto 60 0] See following
table
AXrt Alarm x reset time Oto 60 0 See following
table
AXn.o or : See following
AXN.C Alarm x action N/O or N/C Axn.oor Axn.c Axn.o table
AXx.SPor Alarm x independent or See following
AX.t1l etc. trailing setpoint 1,2 etc. Ax.SPor Ax.tl AX.SP table
- : , 1to 63 (63 = highest
brgt Digital display brightness brightness) 63
: O to 63 (63 = highest
dulLL Remote brightness control brightness) 10
Functions below are accessible via CAL mode or if ACCS function is set to ALL only
brGt AUtO | Automatic brightness control on or OFF on
brot HigH Automatic Irg\glglbrlghtness 11063 63
brgt Lo Automatlcllow brightness 1 t063 10
evel
recC__ First analog output low limit Value in memory (0]
reC-~ First analog output high limit Value in memory 100
reC_ ch2 Second anﬁlrg% output low Value in memory 0
reEC~ch2 Second anallilrongi;toutput el Value in memory 100
Ax OPER | Alarm 1 or 2 operation mode AX.AL, AX.€P or AX.Fr AX.AL Seetfgtljll?ewing
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ctrli ; See following
SPAN Span for relay PI control Value in memory 100 table
Proportional gain for _ See following
P | AX.PG relay PI control 19.999t0 32.767 1.000 table
I . .
Integral gain for relay PI _ See following
Ax.1G control 19.999 t0 32.767 0.000 table
C . . .
Low integral limit for See following
o Ax.IL relay Pl control 0.0t0 100.0 100.0 table
n High integral limit for See following
. Ax.IH relay Pl control 0.0t0 100.0 100.0 table
r Ax.bS Bias for relay PI control 0.0to0 100.0 50.0 Seetfél)tljllcéwing
o]
| Ax.dc | Duty cycle for relay PI control O to 250 10 Seetfél)tljllt‘)awmg
Duration for relay PI control See following
Axdr (frequency mode only) 0010250 1.0 table
Display rounding ;
drnd selects resolution Value in memory 1
- : - Decimal Pt position
dCPt Display decimal point (e.9.0.1 0r0.02) 0]
FLtr Digital filter range O to 8 O to 8 (8 = most filtering) 2
AUGE SECS Averaging time O to 240 seconds 0]
dLOG Data log mode LI1UE or AUGE LIUE
100,1000,tlb, t2E,
- t3J,t4,t5n,t6r,t7
INPEL tYPE| TemPperawre sensorinput | s8¢ E20,E50, E | 100
yp 75,E200, 4-20, Uolt
orSLid
Degrees C, F or K
dEG tYPE measurement C, ForAbs C
dISP unit| Unitsto appear on display NONE, C,"F,",CorF NONE
. Analog PI control on or off on or OFF OFF
ctrl 9
p | C.SPN Analog PI control span Value in memory 100
| Analog PI control
C.PG proportional gain -19.9991t032.767 1.000
C Analog PI control
o G20 proportional offset 010100 0.0
N oene | AEEgRE gg?gro' DEE ~19.999 t032.767 0.000
t
Analog PI control integral
r CILH limit high Oto100 100.0
o] .
| | caLL | AnalogFl controlintegral 010100 100.0
REC Analog PI control setpoint
SPAC access on or off elier A oA
CAL dEG Temperature calibration See calibration chapter n/a
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Lineariser points for mA, mV

LinPts DC Volts or slidewire input 2,3,40r5 2
mV, mA, DC Volts or
CAL1,CAL2 slidewire input calibration See calibration chapter n/a
etc. .
points
4mA scaling point without A
USERen4 live input See calibration chapter 0]
USEREn20 | 20MA sc?ling point without See calibration chapter 1000
ive input
UCAL Uncalibrate CAL CLr n/a
P.but P Button function NONE, Hi,LoorHi Lo NONE
NONE, P.HLd, d.HLd,
R.INP Remote Input 1 Hi,Lo,Hi Lo, SP.Ac, NONE
No.Ac, CAL.s,or dulLL
NONE, P.HLd, d.HLd,
R.IN2 Remote Input 2 Hi,Lo,Hi Lo, SP.Ac, NONE
No.Ac, CAL.s,or duLL
NONE, P.HLd, d.HLd,
R.IN3 Remote Input 3 Hi,Lo,Hi Lo, SP.Ac, NONE
No.Ac, CAL.s,or duLL
ACCS Setpoint access mode OFF, EAEI\_(I’_NONE or OFF
SPAC Setpoint access Al, Al1-2 etc. Al
LiuE, P.HLd,d.HLd, - See following
ax Alarm mode relays Hi, Lo, DIsp or aUge LiuE table
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Notes: The functions shown shaded are only seen when those options are fitted.

Settings for relays - record settings here

Al A2 A3 A4
AxXSP n/a n/a

AxLo

AxH1i

AxHY

Axtt

Axrt

Axn.oorAxn.c
AX.SPorAx.tl etc. n/a
Ax OPER n/a n/a
P ctrl SPAN n/a n/a
| AX.PG n/a n/a
Ax.1G
C
o Ax.IL n/a n/a
n Ax.IH n/a n/a
t Ax.bS n/a n/a
r Ax.dc n/a n/a
0
I Ax.dr n/a n/a
AXx
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6 Calibration

A single point calibration scaling method (CAL dEG) may be used on RTD or thermocouple input
types to scale the display. For DC Volts, slidewire & direct mV inputs two point calibration or up to five
linearising points can be used to scale the display. For 4-20mA calibration two to five live inputs can be used
or a scaling method which does not require live inputs can be used. Note that access to calibration functions
will require entry via CAL mode (see section 1.1 for details of CAL mode entry) unless the access function
(ACCS)is setto ALL. If any error messages are seen during calibration consult section 4.2. If errors occur
during calibration leading to inaccurate readings the instrument can be reset to factory default scaling via the
UCAL function.

CAL dEG (temperature scaling for RTDs & thermocouple)

CALdEG is usedto scale the instruments display to the correct temperature. This procedure is only
required when an adjustment needs to be made to the temperature reading. When using this method a signal
input from the temperature sensor or simulator must be present at the input terminals.

The procedure for entering the scaling point is:

a. Place the sensor at a known temperature, alternatively a RTD or thermocouple simulator can be
used. Note that thermocouples require a high temperature for calibration, the exact temperature
depends on the thermocouple type but it must be at least 10% of the specified maximum
temperature range for the type of thermocouple used, see [$pecificationsfor thermocouple ranges
(if a high enough reference temperature cannot be reached then scaling can be accomplished using
thermocouple tables, see method below).

b. Enter functions via CAL mode, step through the functions by pressing and releasing the F
button and at the CAL dEG function press ™ and \/ simultaneously then release them. The
display will indicate the live input value. Do not be concerned at this stage if the live input display
value is not what is required. It is important that the live input value seen is a steady value, if not
then the input needs to be investigated before proceeding with the scaling.

c. Press, then release the F button. The display will indicate SCL 1 followed by a value. Use the
™ or W button to change this value to the required display value at this input. Press the F button
to accept changes or the P button to abort the scaling.

Thermocouple scaling using thermocouple tables.

This method can be used if required when calibration using the thermocouple sensor or simulator is
not possible. If the display is not showing accurate temperatures and link setting, and INPt
function settings have been checked then try the UCAL function described later in this chapter. If
errors still exist then thermocouple tables can be used to re-scale the display.

a. An accurate adjustable mV source and thermocouple tables for the thermocouple type used are
required before starting.

b. Enter functions via CAL mode and use the ™ or \/ button to view the cold junction temperature,
the cold junction temperature is preceded by the cold display message. The cold junction value
should be equal to the temperature inside the instrument display case. Using the thermocouple
tables look up the mV value for the cold junction temperature. Look up the mV value for the
calibration scaling temperature required and subtract the cold junction mV value from this. e.g. for a
type K thermocouple the cold junction temperature of 20°C gives a mV value of 0.80, for a 1000°C
temperature the mV value is 41.28 so 41.28-0.80 gives a mV of 40.48 which would be the mV
injected for 1000°C with 20°C cold junction.

c. Step through the functions by pressing and releasing the F button and at the CAL dEG function
press ™ and \ simultaneously then release them. Using the mV source inject the reference
temperature minus cold junction temperature mV figure into the standard thermocouple input
terminals. The display will indicate the live input temperature value for the mV input.

d. Press, then release the F button. The display will indicate SCL1 followed by a value. Use the
™ or W button to change this value to the required display value at this input. Press the F button
to accept changes or the P button to abort the scaling.
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CAL1, CAL 2 etc. (display scaling for 4-20mA, DC Volts, slidewire or direct mV inputs)

This method uses two, three, four or five different live input 4-20mA mV signals to calibrate the
instrument. Using more than two points allows the display to be scaled to follow a linearisation curve. If two
points are used the display will be linear. The process is as follows:

1. Step through the functions until the display indicates Lin PtS and use the < or \/ keypad to
select the number of calibration scaling points required.

2. Step through the functions until the display indicates CAL1. Now press, then release, the < and
\/ buttons simultaneously to enter the calibration functions. The display will now indicate CAL1 (1st
calibration point) followed by a [livelreading. Apply a known input to the instrument of nominally
4mA (or OV or slidewire low limit or OmV) (this value is not critical and may be anywhere within the
measuring range of the instrument). When the live reading has stabilised press the F button.

3. The display will indicate SCL1 (scale 1) followed by the scale value in memory. Now use the ™
or \ button to obtain the required scale value.

4. Press the F button, the display will now indicate CAL End (indicating that calibration of the first
point is complete).

5. The display will now indicate CAL2 (2nd calibration point). If you do not wish to enter the second
point at this stage then press and release the F button until the FUNC End message is seen. If
you wish to enter the second point at this stage press the <™ and \/ buttons simultaneously.

6. The display will now indicate CAL2 (2nd calibration point) followed by a ive(reading. Apply an
input greater than that used for CAL 1 (again this value is not critical but it should be at least 10%
of full input range different to the CAL 1 input. For best accuracy the input should be as close to full
capacity as possible).

7. When the reading has stabilised, press the = button, the display will now read SCL2 (scale 2)
followed by the second scale value in memory. Use the © or \/ button to obtain the required scale
value. Press the F button, the display will now read CAL End (indicating that calibration of the
second point is complete).

8. Repeat the process for the remaining calibration points (CAL3, CAL4 etc).

Note: if more than 2 points are required then the points entered must rise in voltage or current
between readings e.g. for a DC volts input the lowest or least positive voltage must be the first
calibration point, the second point must be more positive than the first and less positive than the
third etc.

If 2 points only are used then it does not matter which point is the more positive.
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Example - Scaling using three linearisation points

y
Enter via CAL mode, If the "live" display is stable
see page 4 press the F button. The
message SCL2 will be seen
A A 4
. Use the < or \/ button to
Setthe LIN Zts function enter the required scale
to value for the input then press
y A 4
Apply a known signal The message CAL3 will be seen.
value to the input e.g Increase the signal input then
4mA or OmV press /™ and \/ simultaneously
Go to the CAL1 function If the "live" display is stable
and press "™ and v press the = button. The
simultaneously message SCL3 will be seen
If the "live" display is stable Use the © or \/ button to
press the F= button. The enter the required scale
message SCL1 will be seen value for the input then press F
y A4
Use the < or \/ button to The three scaling points
enter the required scale are now stored in the
value for the input then press F instrument
y Note: If the "live" display at any
. scaling point is not stable then
The message CAL2 wil _be seen. check the input signal for stability.
Increase the signal at the input then
press 7 and \/ simultaneously

USER En 4 (4mA input scaling without a live input)

This calibration method can be used with 4-20mA inputs only (L 1 n PtS function must be setto 2 to
use this method). The instrument can be scaled for a 4-20mA input without a live input i.e. an alternative
method to the CAL1 and CAL2 method of scaling. To perform the first point (En 4) scaling simply press the
~ and v buttons simultaneously when the USER En 4 function has been reached. The display will now
indicate avalue. Use the © or \/ button to change this value to the display value required for a 4mA input.

USER En20 (20mA input scaling without a live input)

This calibration method can be used with 4-20mA inputs only (L i nPtS function must be setto 2 to
use this method). To perform the second point (En 20) scaling simply press the “~ and \/ buttons
simultaneously when the USER En20 function has been reached. The display will now indicate a value. Use
the < or \/ button to change this value to the display value required for a 20mA input.
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UCAL (uncalibration)

Used to set the instrument back to the factory calibration values. This function should only be used
when calibration problems exist, and it is necessary to clear the calibration memory. To clear the memory
press the <™ and \/ buttons simultaneously at the UCAL functions. The message CAL CLr will be seen to
indicate that the memory has cleared.

Returning to the normal measure mode

When the calibration procedure has been completed it is advisable to return the instrument to the
normal mode (where calibration functions cannot be tampered with). To return to the normal mode, turn off
power to the instrument, wait a few seconds and then restore power.
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