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1 Introduction

1.1 General description

This manual contains installation and operation information for model PM6-IE monitor. Model
PMG6-IE accepts inputs in the ranges 4 to 20mA, + 20mA, + 100mV, £+ 1 Volt, + 10 Volts or +
100 Volts and may be scaled to read anywhere within the above ranges. The displayed output may
be scaled to read in engineering units to suit the application.

The display can be set to operate in one of three basic modes selected at the SL Ik function:

1. Standard linear display (S&nd)
2. Square root law display (5% k)

3. Lineariser with up to 16 points being available in a lineariser table (EbL &)

Unless otherwise specified at the time of order your PM6-IE has been factory set to a standard
configuration. This configuration can be easily changed by the using the rear pushbuttons. All
changes to configuration and scaling are made via three push buttons located at the rear of the
unit, see chapter 5, page 12.

Functions La d? SP and H» SH 4} SP allow visual warnings of under or over level by either
flashing the display value on or off or showing the error message -ar -.

The PM6 series instruments are designed for high reliability in industrial applications. The display
can be set to switch brightness between two levels via an external switch for day/night level
switching etc. The PM6 range of instruments are monitor only devices and contain no outputs.

1.2 Basic setup

1. See chapter 5, page 12 for details of accessing and changing functions then follow the procedure
for “Entering £RL Mode”.

2. Go to the » mPE function and select the input type required.

3. Go to the SL Lk function and select the mode required.

o

4. Exit the setup functions by pressing and releasing the [@ button until the FLUNL E ~d message
Is seen.

5. Connect the sensor or input device to the rear terminals terminals, refer to chapter 3.

6. Access the setup functions as described in item 1 and set the required decimal point position
at the dLPE function then calibrate the display using one of the methods described in chapter
6.

7. Check that the display is responding to changes in the input signal then consult the setup
functions relevant to the operating mode chosen and make any further changes required to
these functions including calibration if required.
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2 Mechanical Installation

Choose a mounting position as far away as possible from sources of electrical noise such as motors,
generators, fluorescent lights, high voltage cables/bus bars etc. An IP65 access cover which may
be installed on the panel and surrounds is available as an option to be used when mounting the
instrument in damp/dusty positions. A wall mount case is available, as an option, for situations
in which panel mounting is either not available or not appropriate. A portable carry case is also
available, as an option, for panel mount instruments.

Prepare a panel cut out of 45mm x 92mm +1 mm / — 0 mm (see diagram below). Insert the
instrument into the cut out from the front of the panel. From the rear of the instrument fit the
two mounting brackets into the recess provided (see diagram below). Whilst holding the bracket
in place, tighten the securing screws being careful not to over-tighten, as this may damage the
instrument. Hint: use the elastic band provided to hold the mounting bracket in place whilst
tightening securing screws.

Horizontal mounting

4— 53mm—>

104mm ——»p

A

_1+9.5mm

Mounting bracket max

(2 off) +\ *‘ L e omm
1 10mm I ‘

I ¥
91mm
111mm 96mm

v H —
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3 Electrical installation

3.1 Electrical installation

The PM6-IE Panel Meter 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 to allow the unit to be
removed for servicing. Power supply type is fixed and factory configured.

The plug in, screw type, terminal blocks allow for wires of up to 2.5mm? to be fitted. Connect the
wires to the appropriate terminals as indicated below. Refer to connection details provided in this
chapter 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, this indicates that the instrument is functioning. Acknowl-
edgement of correct operation may be obtained by applying an appropriate input to the instrument
and observing the reading. The use of screened cable is recommended for signal inputs.

3.2 PMG6 rear panel

Instrument rear panel

O O

SETUP
PUSHBUTTONS

112[3]4s]6[7]8]o 10115 BN
TTITITTTICIOI0

O O

f/luAlljl\llDSLY EARTH 0-100mV/0-1V
— +DCV  GND 4-20mA
AC NEUTRAL (or DC+) TRANSMITTER INPUT GROUND
SUPPLY - SEE
AC ACTIVE (or DC-) SPECIFICATIONS REMOTE INPUT
CHAPTER 0-10V/0-100V

Instrument label example

1 MAINS EARTH
2 240 VAC NEUTRAL
240 VAC ACTIVE

w

+28VDC UNREG

GROUND

0-10v, 0-100V INPUT
REMOTE INPUT

GROUND

4-20MA INPUT
0-100mV, -1V INPUT

- ©® W oo o u

PM6-1E-240-4E SERIAL No : XXXXX-XXX
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3.3 PM6 connection examples

Ex 1.2 Wire 4 to 20mA transmitter externally powered

External
516171891011 supply
H B B B [ | input
-\ ) +opc-

\ Shield +
B | Sensor

7

Ex 2. 2 Wire 4 to 20mA transmitter using 25mA max. Unregulated 18 to 24VDC transmitter
supply (approx. 15VDC transmitter supply in isolated DC supply models)
51617189 (1011
C L
| H .
| I\Shleld S|gna| -
R L Signal + | Sensor

Ex 3. Externally powered 4 wire sensor input 0-20mA or 4-20mA

External

5(6(7]|8]|9][10]11 supply
INpu

EE B B ] P
Shield ¢~ = Signal + T T

Signal - [ Sensor

Ex 4. Externally powered 3 wire sensor input 0-20mA or 4-20mA

External
5167|8910 11 supply
EE B B ] nput

. +T i-
< Z|Z'Z 1 Shield Signal +

GND | Sensor

Ex 5. 3 Wire 4 to 20mA transmitter using 25mA max. unregulated 18 to 24VDC transmitter
supply (approx. 15VDC transmitter supply in isolated DC supply models)

516|718 ]9]|10]|11
H B N T |
I Shield i
: ',\l Signal + Sensor
iliat i GND Supply +
1

|
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Ex 6. Direct input +10VDC or +100VDC

11
H N | H Bn
Signal -
Shield I Signal + | Sensor

7/

5(6(7|8]9]10
A

Ex 7. 3 Wire +10VDC or +100VDC output sensor using 25mA max. unregulated 18 to
24VDC transmitter supply (approx. 15VDC transmitter supply in isolated DC supply models)

5(6(7|8[9]|10(11

ITI*AII oD

Shield,’ \l Sensor

Signal +

o Supply +

L
\ |

~

Ex 8. Direct input +100mVDC or +1VDC

5[6|7|8]|9]|10(11

HE R BB | .
. A Signal +
Voo - P! Signal - | Sensor

Ex 9. 3 Wire £100mVDC or +10VDC output sensor using 25mA max. unregulated 18 to
24VDC transmitter supply (approx. 15VDC transmitter supply in isolated DC supply models)

516|789 ]10]|11
...T.* R Signal +

I Sensor
GND

|
o Suppl
Shield! 1 “pi’“
\

<

Ex 10. Two PM6-IE displays wired in series for 4-20mA input

51671891011 51671891011
H E B N I H HE E BN T H
ShieIcLi - Signal +
Signal -

Momentary or
latching switch
to suit remote

Ex 11. Remote input wiring

5(6|7|8[9]10(11 input function setting
H RN T * H B =
O O
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4 Function tables - summary of setup functions

Note the order in which the functions are displayed may vary slightly depending on whether entry

is made via FUNLC or ZRL mode.

4.1 Common functions

Functions in this first table are available in FURL or AL mode.
Display Function Range Default | Your | Ref/Page
record
drnd Display rounding {to SO00 { 5.1 /13
FLir Digital filter Oto8 '~ 5.2 /13
br 9t Display brightness level {to {5 5 5.3 / 14
dull Display remote brightness Oto {5 { 5.4 /14
switching

4.2 Standard mode or square root mode functions

Function table for standard mode or square root mode display i.e. SLLE function set Sknd or
Sqre
Functions in this table are available only in £RL mode or if RELS is set to ALL

Display Function Range Default | Your | Ref/Page
record
dCPLE Decimal point O 0. tete. ] 5.5/ 14
» nPE Input type selection 4-20.0-20. | 4-20 5.6 / 14
o-0.:10-1
O-Lor
o-: 00
CRL First live input calibration Any display n/a 5.7 /15
scaling point value
CRALZ Second live input calibration Any display n/a 5.8 / 15
scaling point value
CRL Calibration offset Any display n/a 5.9 /15
OFSt value
sfu 4mA input scale Any display H 5.10 / 15
EnM value
L 20mA input scale Any display {000 5.11 /15
En~2D value
sty OmA or 0V input scale Any display H 512 /15
EnD value
sfu 100mV input scale Any display {000 5.13 / 16
P00 value
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SCLE 1V input scale Any display {000 5.14 / 16
Eni value
SCLE 10V input scale Any display {000 5.15 / 16
En D value
SCLE 100V input scale Any display {000 5.16 / 16
E~ 0O value
UCRAL Uncalibrate n/a n/a 5.17 / 16
SLik Operation mode SkEnd . S97E | Sknd 518 /17
or kb? E
rine Remote input function noneE, none 5.23 / 18
PHLd,
dHLd H |
Lo, dull or
cErD
Lo Low overrange visual warning Any display OFF 5.24 /19
d: SP limit value value or OF F
H) 9H High overrange visual warning Any display OFF 5.25 /19
dl SP limit value value or OF F
d? SP | Display visual warning flashing FLSH or FLSH 5.26 / 19
mode ~ar -
RCLCS Access mode OFF NBNE or | OFF 5.27 / 20
ALL
4.3 Lineariser functions
Function table for lineariser table display mode i.e. SLTE function set EbL &
Functions in this first table are available in FUWRT or £AL mode.
Display Function Range Default | Your | Ref/Page
record
drnd Display rounding {to S00D0 { 5.1 /13
FLir Digital filter Oto8 c 5.2 /13
br St Display brightness level {to 5 5 5.3 / 14
dull Display remote brightness Oto {5 { 5.4 /14
switching
Functions in this table are available only in £RL mode or if RELS is set to AL L
Display Function Range Default | Your | Ref/Page
record
dlPE Decimal point O 0. letc H 5.5 /14
» nPE Input type selection “-20.0-20 %4-20 5.6 / 14
o-0.1.0-1
O-i0or
o- 00
9 of 31
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CAL ¢ First live input calibration Any display n/a 5.7/ 15
scaling point value
CRALZ Second live input calibration Any display n/a 5.8 / 15
scaling point value
CRL Calibration offset Any display n/a 59/ 15
OFSt value
sfL 4mA input scale Any display H 5.10 / 15
EnM value
L 20mA input scale Any display {000 5.11 /15
En2D value
Sy OmA or OV input scale Any display H 512 / 15
EnD value
SCLE 100mV input scale Any display {000 5.13 / 16
P00 value
STLE 1V input scale Any display {000 5.14 / 16
Eni value
SCLE 10V input scale Any display {000 5.15 /16
EniD value
SCLE 100V input scale Any display {000 5.16 / 16
E~ {00 value
UCRL Uncalibrate n/a n/a 5.17 / 16
Stk Operation mode SEnd . S97E | Sknd 518 / 17
or kb! E
Eb} E Lineariser table points 2to b '~ 5.19 / 17
PAkS
SEt Enter lineariser values n/a n/a 520 / 17
Eb! E
kb E Lineariser table overrange OFF or an OFF 5.21 /18
SeOP operation
L Lineariser table rounding value (2.5 0. { 5.22 / 18
kb E 20.25.50.
{00 .200.
2580.5808 or
HHH
rs2np Remote input function none, none 5.23 /18
PHLA,
d.HLd, H |
Lo, dull or
2Erg
Lo Low overrange visual warning Any display OFF 5.24 /19
d! SP limit value value or GF F
H) SH High overrange visual warning Any display OFF 5.25 /19
'SP limit value value or OF F
d? SP | Display visual warning flashing FLSH or FLSH 5.26 / 19
mode ~ar -
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RCLS Access mode OFF NBNE or | OFF 5.27 / 20
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5 Explanation of functions

The PM6 setup and calibration/scaling functions are configured through a push button sequence.
The three push buttons located at the rear of the instrument are used to alter settings. Two basic
access modes are available:

FUNT mode (simple push button sequence) allows access to common set up functions such as

display brightness.

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

Entering ZAL Mode Entering FURT Mode

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

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

Ay
N@®®
2. When the "wake up" 1. When the "wake up"
messages have finished messages have finished
and the display has settled and the display has settled
down to its normal reading down to its normal reading
press, then release the press, then release the
button. @ button.
Move to step 3 below.
Flalv) (Flalv¥] o
@AC 3. Within 2 seconds of @AC 2. Within 2 seconds of

releasing the [@ button
press, then release
the &8 and R4 buttons
together. The display will
now indicate FunL followed
by the first function.

releasing the [@ button
press, then release
the &8 and &4 buttons
together. The display will
now indicate FunL followed
by the first function.

Note: If step 1 above has been completed then the
instrument will remain in this £RL mode state until
power is removed. i.e. there is no need to repeat step 1
when accessing function unless power has been removed.

Once TRAL or FUNT mode has been entered and the first function is displayed step through
the functions by pressing and releasing the [@ push button until the required function is reached.
For most setup functions the function name is displayed followed by the function setting and the
function name will then flash briefly once every 8 seconds as a reminder of the function being
viewed. Changes to functions are made by pressing the B8 or K push button (in some cases
both simultaneously) when the required function is reached. When the required function has been

changed continue pressing and releasing the [@ button until the F UL € nd message is seen and the
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display returns to normal measurement display. Changes to function settings will not be saved into
memory unless either the FUREL End message is reached or if the panel meter has automatically
reverted back to normal measurement display. The display will automatically revert back to normal
display approximately 5 minutes after £RL or FURLT mode entry. See the flow chart example of

changing a function below.

Example: Entering £RL mode to change decimal point function dLPE from & to 8.82

Switch off Press & hold Switch on , ™~ )
instrument - (F] | instrument | | Hold @ until| > [ Rl_ | Release @

Press & release

B until

3
v

Press & release [@ Press & release
- F YA [ > A P t -»>
> then press Z384 [ E until D [

Press & release Press & release

) B.BE+ E +ﬁorﬂuntil > FU”E > Eﬂd

Explanation of Functions

5.1 Display rounding

Display: drnnd
Range: {to 5800
Default Value:

Displays and sets the display rounding value. This value may be set to 1 - 5000 displayed units.
Display rounding is useful for reducing the instrument resolution without loss of accuracy in ap-
plications where it is undesirable to display to a fine tolerance. To set the display rounding value
go to the drnd function and use the B8 or K push buttons to set the required value then press
[3 to accept this selection.

Example: If set to {0 the display values will change in multiples of 10 only i.e. display moves
from {0 to 280 to 30 etc.

5.2 Digital filter

Display: FLEr
Range: Oto8
Default Value: 2

Displays and sets the digital filter value. Digital filtering uses a weighted average method of
determining the display value and is used for reducing display value variation due to short term
interference. The digital filter range is selectable from & to 8, where § = none and 8 = most
filtering. Use B8 or M at the FLE~ function to alter the filter level if required. Note that the
higher the filter setting the longer the display may take to reach its final value when the input is
changed, similarly the relay operation and any output options will be slowed down when the filter
setting is increased. To set the digital filter value go to the FLEw function and use the &8 or

push buttons to set the required value then press [@ to accept this selection.
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5.3 Display brightness

Display: br St
Range: {to {5
Default Value: {5

Displays and sets the digital display brightness. The display brightness is selectable from {to {5,
where { = lowest intensity and 5 = highest intensity. This function is useful for improving the
display readability in dark areas or to reduce the power consumption of the instrument. See also
the duwl L function. To set brightness level go to the b9k function and use the &Y or K push

buttons to set the value required then press [@ to accept this value.

5.4 Display remote brightness switching

Display: dul bl
Range: Oto IS5
Default Value:

Displays and sets the level for remote input brightness switching, see .} fiP function. When a

remote input is set to dul L the remote input can be used to switch between the display brightness
level set by the br 9k function 5.3 and the display brightness set by the dubl L function. The
display dull level is selectable from & to {5, where 8 = lowest intensity and {5 = highest intensity.
This function is useful in reducing glare when the display needs to be viewed in both light and
dark ambient light levels. To set dull level go to the dwt L function and use the B¥ or K push
buttons to set the value required then press [@ to accept this value.

Example: With dub L set to ¥ and br 9k set to {5 and the .} fIP function set to duwbl L the
display brightness will change from the 5 level to ¥ when a switch connected to the remote input
terminals is activated.

5.5 Decimal point

Display: dCPE
Range: 0. 0. {ete.

Default Value: O

Displays and sets the decimal point. By pressing the B8 or K pushbutton at the dZPE function

the decimal point position may be set. The display will indicate as follows: & (no decimal point),

8. 1 (1 decimal place), 8.82 (2 decimal places) or 8.883 (3 decimal places). Note if the decimal

point is altered the display will need to be recalibrated.

5.6 Input type selection function

Display: » RPE
Range: “-20.0-20.0-0. 1. 80- 1 0-8or 8- 00

Default Value: “-20
This function is used to select the input type. Select from one of the following:

4 -280 for 4-20mA input, 8-28 for +20mA input, 8-8. { for £100mV input, &= ¢ for +£1V
input, 8- {0 for +10V or 8- 8O for £100V input. Note that the wiring may have to change if
a different input type is selected. Refer to ”Electrical installation” chapter 3.
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5.7 First calibration scaling point

Display: CRL
Range: Any display value
Default Value: n/a

First scaling point for 2 point calibration scaling - See “Calibration” chapter, section 6.

5.8 Second calibration scaling point

Display: fCRALe
Range: Any display value
Default Value: n/a

Second scaling point for 2 point calibration scaling - See “Calibration” chapter, section 6.

5.9 Calibration offset

Display: CRL OFStE
Range: Any display value
Default Value: n/a

Calibration offset - See section 6.4.

5.10 4mA input scale

Display: CLE EnM
Range: Any display value
Default Value: &

4mA input scale value, use only as an alternative to ZRL { and ZRL 2 calibration - See “Calibra-
tion” chapter 6.

5.11 20mA input scale

Display: SCLE En2D
Range: Any display value

Default Value: {800

20mA input scale value, use only as an alternative to £RL § and ERLZ calibration - See “Cali-

bration” chapter 6.

5.12 OmA or 0V input scale

Display: SLLE EnD
Range: Any display value
Default Value: &

Seen only when the ! f1PE function is set to §-280.8-0.

L
input scale value, use only as an alternative to TRL § and £

chapter 6.

« M
[ %)

AL

ﬂ' :G or E.' s, OmA or OV

'l. - M
2 calibration - See “Calibration”
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5.13 100mYV input scale

Display: CLE PIDD
Range: Any display value
Default Value: {8808

Seen only when the ! Pk function is set to &-80. { 100mV input scale value, use only as an

alternative to £AL { and AL 2 calibration - See “Calibration” chapter 6.

5.14 1V input scale

Display: SCLEER
Range: Any display value
[Iaixls]

Default Value: (8880

Seen only when the $ P& function is set to &= { 1V input scale value, use only as an alternative

to AL {and TAL 2 calibration - See “Calibration” chapter 6.

5.15 10V input scale

Display: SLLEEA D
Range: Any display value
Default Value: {880

Seen only when the $ 1Pk function is set to & = {8. 10V input scale value, use only as an alternative

to CAL §and AL Z calibration - See “Calibration” chapter 6.

5.16 10V input scale

Display: CLEEA DD
Range: Any display value
Default Value: {800

Seen only when the ! 1Pk function is set to &= {880. 100V input scale value, use only as an

alternative to £AL { and AL 2 calibration - See “Calibration” chapter 6.

5.17 Uncalibrate

Display: UCRL
Range: n/a
Default Value: n/a

Uncalibrate, resets calibration - See “Calibration” chapter, section 6.5 - required only when a
calibration problem occurs and it is necessary to clear the calibration memory. At the WAL
function press the &Y and K buttons simultaneously. The message £AL L+ should be seen to
indicate that the calibration memory has been cleared.
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5.18 Operation mode selection

Display: -1
Range: SeEnd .Sk orkbt E
Default Value: S&nd

This function is used to select the display operation mode. Select from one of the following;:

e Sknd - standard input, in this operation mode the display operates as a linear display with
2 point calibration scaling.

e SOk - square root law display. When the square root facility is used the scaled displayed
value follows the square root of the percentage of the full scale input value. The upper and
lower input limits are calibrated as normal using 2 point calibration since are the values to
be displayed at the input limits.

Note: It is essential that the display is recalibrated or rescaled whenever the square root
function is turned on or off. The EAL 8F Sk function cannot be used when the display is
used in square root mode.

Example: For a 4-20mA input if you wish to display 0 at 4mA and 1000 at 20mA the square
root function will calculate as follows:

At 20mA (100%) the display will be {888 ie. /1 x 1000.

At 16mA (75%) the display will be 888 i.e. v/0.75 x 1000.

At 12mA (50%) the display will be 78 Ti.e. /0.5 x 1000 and so on.

e EbLE - lineariser mode. In this mode the display can operate using up to 16 lineariser points.
These points are entered into a table. Refer to chapter 7.

5.19 Lineariser table points

Display: b EPALES
Range: 2to {6
Default Value: 2

This function is used to set the number of lineariser points to be set in the lineariser table. Note
that the SL Tk function must be set to EbL E to access this function. Refer to chapter 7 for full
description.

5.20 Enter lineariser table values

Display: SEE kR E
Range: n/a
Default Value: n/a

This function is used to enter points into the lineariser table. Note that the SL L& function must
be set to EbL E to access this function. Refer to chapter 7 for full description.
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5.21 Lineariser table overrange operation
Display: kb E SEDOP
Range: OFF or an

Default Value: OFF

Sets the display mode when values outside those set in the table are encountered. Note that
the SLTE function must be set to EbLE to access this function. Refer to chapter 7 for full
description.

5.22 Lineariser table rounding value

Display: SCLEER E
2.5

Range:
Default Value:

. 40.20.25 .50, {00 .200.250.500 or (00D

Sets the display rounding value for 4 values entered into the lineariser table. Note that the SL T
function must be set to EbL E to access this function. Refer to chapter 7 for full description.

5.23 Remote input function

Display: ranP
Range: NONE, PHLD dHLD H Lo, dubll or 2ET D
Default Value: NRONE

Remote input function - terminals 8 and 9 at the rear of the instrument are the remote input ter-
minals. When these terminals are short circuited via a switch, relay, keyswitch etc. the instrument
will perform the selected remote input function. A message will flash to indicate which function
has been selected when the remote input pins are short circuited. The remote input functions are
as follows:

RONE - no remote function required i.e. activating the remote input has no effect.

P.HL d - peak hold. The display will show the peak value (highest positive value) only whilst
the remote input terminals are short circuited i.e. the display value can rise but not fall
whilst the input terminals are short circuited. The message P.HL & will appear briefly every
8 seconds whilst the input terminals are short circuited to indicate that the peak hold function
is active.

d.HL d - display hold. The display value will be held whilst the remote input terminals are
short circuited. The message d.HL d will appear briefly every 8 seconds whilst the input
terminals are short circuited to indicate that the display hold function is active.

H» - 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 indicate
the peak memory value then return to normal measurement after 30 seconds. To reset the
memory hold the remote input closed for 2 to 3 seconds or remove power from the instrument.
The message P H» will appear briefly every 8 seconds whilst the input terminals are short
circuited to indicate that the peak memory function is active.

L o - valley memory. The minimum value stored in memory will be displayed. The message
P La will appear briefly every 8 seconds whilst the input terminals are short circuited to
indicate that the peak memory function is active. Otherwise operates in the same manner as
the H» function described above.
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e dull - 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 terminals, between the brightness level set at the br 3k function and the brightness
level set at the duwi L function.

e 2EID - zero display. This function allows the display to be zeroed using the remote input.
When this function is used the display will show the message €€ 8 momentarily and the
input at the time of the zero operation will now be displayed as & or 8.0 etc. depending on
decimal point setting.

5.24 Low overrange visual warning limit value

Display: Lo d! SP
Range: Any display value or GF F
Default Value: OFF

Low overrange limit value - the display can be set to show an overrange message if the display
value falls below the La d? SP setting. For example if La o} SP is set to S8 then once the
display reading falls below S8 the message -ar = will flash on and off or the display value will
flash on and off instead of the normal display units (see d# SP function 5.26). This message can
be used to alert operators to the presence of an input which is below the low limit. If this function
is not required it should be set to @FF by pressing the B8 and K buttons simultaneously at this
function.

5.25 High overrange visual warning limit value

Display: H} 9H o SP
Range: Any display value or OF F
Default Value: OFF

High overrange limit value - the display can be set to show an overrange message if the display
value rises above the H} 9H o} SP setting. For example if H} SH o} SP is set to {808 then once
the display reading rises above {888 the message -ar = will flash on and off or the display value
will flash on and off instead of the normal display units (see d? SP function 5.26). This message
can be used to alert operators to the presence of an input which is above the high limit. If this
function is not required it should be set to B3FF by pressing the ¥ and K buttons simultaneously

at this function.

5.26 Display visual warning flashing mode

Display: d: SP
Range: FLSHor -ar -
Default Value: FLSH

Display overrange warning flashing mode - this function is used in conjunction with the Lo o} SP
and H} 9H &} SP functions. The & SP function can be set to FLSH or -ar -. If the display
warning value set at the La o} SP or H} 9H d} SP function is exceeded and the ! SP function
is set to FL SH then the display value will flash on and off every second as a visual warning. If the
display warning value set at the La d? SP or H} GH o SP function is exceeded and the o 5P
function is set to =asr = then the -ar - message will flash on and off once a second as a visual
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warning. The warning flashes will cease and the normal display value will be seen when the value
displayed is higher than the low limit and lower than the high limit.

5.27 Access mode

Display: RCC
Range: OFF RONE or ALL
Default Value: OFF

Access mode - the access mode function RCLS has three possible settings namely GFF  ION

and AL L. If set to OFF the function has no effect. If set to IGQAE there will be no access to any

functions via FUMNL mode, entry via £RL mode must be made to gain access to functions. If set

to AL L then access to all functions, including calibration functions, can be gained via FUL mode

i.e. when set to AL L there is no need to power down to gain access to all functions.

5.28 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 are less likely to be tampered with). To return to normal mode,
turn off power to the instrument, wait a few seconds and then restore power.

5.29 FError messages

SPRM Err - calibration span error. Live inputs used at £RL { and TAL 2 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 SPRIT Er » 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.

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 YZRL 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 noise.

Display shows “=- = = =" - this message indicates that the input signal is higher than the range
selected e.g. higher than 20mA .

-

Display shows “-ar =7 - this message indicates either that the number is too big to display e.g.
above F9]9 or that the d? 5P function has be set to =ar = and either the La d? 5P or H} SH
d? SP limits have been exceeded.

Display value flashes on and off - this indicates that d? SP function has be set to FLSH and
either the La o SP or H} SH o SP limits have been exceeded.

Display shows 8 AL L - this indicates that the RLLS function has been set to IGMAE blocking
entry to FUMEL mode. Enter functions via £AL mode to gain entry to functions and if required

change the RCLS function setting.
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6 Calibration

The instrument can be calibrated via a two point live input calibration method using functions
CAL {and AL 2. An alternative method allows display scaling without live inputs. The functions
used for this alternative method will vary depending on the input range selected at the ! NPk
function. For example for a 4-20mA input the SCLE En™ and SELE En2D functions can be
used. Each of these methods and other calibration scaling function are described in this chapter.

In order to gain access to the calibration functions you must be in £RL mode or have the RCEL
function set to RLL | refer to Chapter 5, page 12 which shows the method of entering £RL mode.

Note that if the lineariser table is turned on at the SLTE& function then when calibrating one
decimal point will be displayed automatically irrespective of the L P& function setting.

6.1 Live signal input calibration

CAL {and TALZ - The functions £AL § and AL 2 are used together to scale the instruments
display, values for both £RL { and £AL & must be set when using this scaling method. The TRL
function sets the first calibration point for live input calibration. When using this method different
signal level inputs must be present at the input terminals for ZRL { and ZRL 2. Note: TRAL ¢ and

CRL 2 can be set independently.
The procedure for entering the first scaling point £RAL { is as follows:

a. Ensure that an input signal is present at the input terminals, this will usually be at the low end
of the signal range e.g. 4mA.

b. At the AL ¢ function press B¥ and K simultaneously then release them. The display will show
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 [@ button. The display will indicate SCL ¢ followed by a value. Use the
28 or K button to change this value to the required display value at this input. e.g. if 4mA was
input and the required display at 4mA was 8 then ensure O is entered at SCL { Press the [@
button to accept changes. If the scaling has been accepted the ZRL End message should be seen.

Display value
\
AN
Display value

sfv i

Input cALe CRL 4 Input

Setting ZAL ¢ Setting CAL 2
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The procedure for entering the second scaling point £RL & is as follows:

a. Ensure that an input signal is present at the input terminals, this will usually be at the high
end of the signal range i.e. close to 20mA or close to 100% of full scale for other input ranges. The
change in input signal from the TAL { input must be at least 2mA or 10% of full scale for other
input ranges.

b. At the £AL @ function press &Y and 8 simultaneously then release them. The display will show
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 [@ button. The display will indicate SEL @ followed by a value. Use the
28 or Kd button to change this value to the required display value at this input. e.g. if 20mA was
input and the required display at 20mA was S88 then ensure S88 is entered at STL 2. Press the
[3 button to accept changes. If the scaling has been accepted the ERL End message should be
seen.

Example - Flow chart showing scaling using two live inputs

v

The message ZRAL 2 will be seen.
Increase the input signal then
press B8 and K simultaneously.
Ideally the second input should be
y as close to 100% of range as
possible e.g. 20mA. A "live"

Enter via £ZAL mode

Place at the input a low level display will now be seen
signal for which the required
scaling value is known e.g. 4mA v

If the "live" display is stable
= press the [@ button. The
Go to the £AL  function message SCL 2 will be seen
and press 8 and 4
simultaneously a "live"
display will now be seen

A

Use the &8 or &4 button to
enter the required scale value

v

If the "live" display is stable for the second input then press
press the [@ button. The and release [@ to accept the
message SCL ¢ will be seen new scaling value

A

A 4

Press and release & until
Use the B8 or &4 button to the FLnNC 5

, uUnt E~ndmessage
enter the required scale : :
: is seen and the display
value for the input then press @
. returns to normal measurement
to accept the new scaling value

Note: If the "live" display at any scaling
point is not stable then check the input
signal for stability.
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6.2 Alternative 0—20mA or 4-20mA scaling

This scaling method which uses functions SCLE En™ (use SELE Enl if 0-20mA input is selected)
and SCLE En2O allows the display scale values for 4mA and 20mA to be directly entered without
live input. When a sensor is subsequently connected a check for zero offset in the sensor should be
made by viewing the display value at a point where the sensor output should be at 4mA output.
A remote input zero or calibration offset can be used to adjust for any zero offset in the sensor,
see .0 NP and TAL OF St functions. If the slope of the sensor output is not correct then AL {
and TAL 2 methods will have to be used.

CLE EnM - 4mA input scaling without a live input - The instrument can be scaled for a 4-20mA
input without a live input i.e. this is an alternative method to the £AL { and £RL & method
of scaling. To perform the first point (Em ) scaling simply press the B8 and k4 buttons
simultaneously when the SCLE En™ function is displayed. The display will now indicate a
value. Use the B8 or & button to change this value to the display value required for a 4mA
input. Press the [@ button to accept changes or the [@ button to abort the scaling. If the
scaling has been accepted the ERL End message should be seen.

SCLE En2D- 20mA input scaling without a live input - this calibration method can be used with
4-20mA or 0-20mA inputs only. To perform the second point (En~28) scaling simply press
the &8 and K buttons simultaneously when the USES EmD function has been reached.
The display will now indicate a value. Use the &8 or hd button to change this value to the
display value required for a 20mA input. Press the @ button to accept changes or the [@
button to abort the scaling. If the scaling has been accepted the ERL End message should
be seen.

6.3 Alternative 0-100mV, 0-1V, 0—10V or 0—100V scaling

Used when the input type selected at the $ P& function isset to 3-8, {. 8- . 8- {Dor 8O- {00,
This scaling method which uses the SELE EnD function allows the display scale values for OmA or
0V to be directly entered without live input. When a sensor is subsequently connected a check for
zero offset in the sensor should be made by viewing the display value at a point where the sensor
output should be at 0OmA or OV output. A remote input zero or calibration offset can be used to
adjust for any zero offset in the sensor, see .} P and AL OF Sk functions. If the slope of the
sensor output is not correct then £RAL { and EAL 2 methods will have to be used.

SILE EnD - OmA or 0OV input scaling without a live input - The instrument can be scaled
for a 0-20mA, 0-100mV, 0-1V, 0-10V or 0-100V input without a live input i.e. this is an
alternative method to the £RL { and EAL 2 method of scaling. To perform the first point
(En ) scaling simply press the B8 and K buttons simultaneously when the SELE EnD
function is displayed. The display will now indicate a value. Use the B8 or K button to
change this value to the display value required for a OmA or 0V input. Press the [@ button
to accept changes or the [@ button to abort the scaling. If the scaling has been accepted the
C AL End message should be seen.

STLE P OO - 100mV input scaling without a live input - this calibration method can be used
with 0-100mV inputs only. To perform the second point scaling simply press the & and
buttons simultaneously when the function has been reached. The display will now indicate
a value. Use the B8 or K button to change this value to the display value required for a
100mV input. Press the [@ button to accept changes or the [@ button to abort the scaling.
If the scaling has been accepted the ERL End message should be seen.
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SCLE En - 1V input scaling without a live input - this calibration method can be used with
0-1V inputs only. To perform the second point scaling simply press the &8 and K buttons
simultaneously when the function has been reached. The display will now indicate a value.
Use the B8 or K button to change this value to the display value required for a 1V input.
Press the [@ button to accept changes or the [@ button to abort the scaling. If the scaling
has been accepted the £RL End message should be seen.

STLE En (D - 10V input scaling without a live input - this calibration method can be used with
0-10V inputs only. To perform the second point scaling simply press the B8 and K buttons
simultaneously when the function has been reached. The display will now indicate a value.
Use the &8 or K button to change this value to the display value required for a 10V input.
Press the [@ button to accept changes or the [@ button to abort the scaling. If the scaling
has been accepted the £RL End message should be seen.

CLE En (DD - 100V input scaling without a live input - this calibration method can be used
with 0-100V inputs only. To perform the second point scaling simply press the B8 and 4
buttons simultaneously when the function has been reached. The display will now indicate a
value. Use the B¥ or K button to change this value to the display value required for a 100V
input. Press the [@ button to accept changes or the [@ button to abort the scaling. If the
scaling has been accepted the ERAL End message should be seen.

6.4 Offset calibration

CRL OFStE - Calibration offset - the calibration offset is a single point adjustment which can be
used to alter the calibration scaling values across the entire measuring range without affecting the
calibration slope. This method can be used instead of performing a two point calibration when
a constant measurement error is found to exist across the entire range. To perform a calibration
offset press the B¥ and K buttons simultaneously at the CRL BF Sk function. A “live” reading
from the input will be seen, make a note of this reading. Press the [@ button, the message SCL
will now be seen followed by the last scale value in memory. Use the B8 or K button to adjust the
scale value to the required display value for that input. For example if the “live” input reading
was 98 and the required display value for this input was 18 then adjust the SCLE value to 780.
Press the [@ button to accept changes or the [@ button to abort the scaling. If the scaling has
been accepted the message OF Sk End should be seen.

6.5 Uncalibration

UCRL - Uncalibrate - 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 calibration memory press the B8 and & buttons simultaneously
at the WOAL function. The message CRAL Ll will be seen to indicate that the memory has

cleared.
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7 Setting up the lineariser

The four functions described in this chapter are used to set up the lineariser table. The lineariser
is of the XY type with space for up to 16 points to be programmed and stored. All points are
stored in flash memory and will be retained when power is removed. A table is provided in which
you can make a permanent written record of the points entered.

The X values for each point will actually be indicated as P (e.g. P { P& etc.) since the seven
segment display cannot show an X. The P values are normally entered either as a percentage of
full scale input or as a direct representation of the input signal e.g. for a 4-20mA input you could
either enter 4mA = 0.0 and 20mA = 100.0 or 4mA = 4.0 and 20mA = 20.0. The value entered into

the table must correspond with the initial calibration values (ERL ¢ and TRALE or STLE En4
and SCLE En28). For example if a 4-20mA input is initially scaled to read from 0.0 to 100.0 then
you cannot enter these values as 4.0 to 20.0 in the table (without causing errors in the reading).
The number of decimal points available for entering P values is 1 decimal place no matter what
the dLPE function is set to. The Y values are indicated as ¥ e.g. 4 { 4 etc. These Y values
represent the display required for the given P value entered. For example if P3 = 25.0 and 43
= {580 then {5880 will be displayed whenever that input is present. 4 values to be entered into

the lineariser table must be either calculated or measured via a live input.

The number of decimal point places available for entering the P values is fixed at one decimal place.
The number of decimal point places available for entering 4 values will match the decimal places
that the dLPE function is set to. Refer to the Example later in this chapter for an example of
creating a lineariser table using live inputs.

The functions used to set the table are described in this chapter. The steps required to set up the
lineariser are:

1. Calculate or measure the lineariser points required and enter them in the table provided in
this chapter.

2. If display rounding is required for the table set this at the SCLE Eb? E function.

3. Perform a 2 point calibration using AL §and £RL 2 or one of the alternative scaling methods
eg. SCLE EnYand SCLE En2O if a 4-20mA input is being used, see above for suggested
units for calibration.

4. Set the number of lineariser points required at the £b? E Pak S function.
5. Enter into the memory the P and 4 points written in the table using the SE& kb? & function.
6. Decide if the Eb? € SEDOP should be set to am or OF F and set this accordingly.

7.1 Table points (kb? E PnkS) function

Displays and sets the number of points in the lineariser table. Up to 16 points can be selected.
Select the number you require and enter that number of points. If you wish to increase or decrease
the number of points then the Eb? E Pak S value can be changed at a later stage.

7.2 Set table (SEk tb! E) function

This function allows values to be entered into the lineariser table. Entries to the table do not need
to be in any ascending or descending order since the instrument will automatically arrange the
points in order at the end of the entry sequence. The procedure for entering points is:
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1. At the SEE kb! E function press the B8 and K buttons simultaneously.

2. The display will show P { indicating the first linearising point followed by the first P value
in memory, use the &8 or K button to adjust this to the required first input point value.

3. Press the [@ button, the display will indicate Y ¢ followed by the first Y value in memory,

again use the &8 or & button to make any changes to the value required.

4. Press the [@ button, the display will indicate P& followed by the second P value in memory.

Repeat the process described in steps 3 and 4 until all points have been entered.

Example

A pressure transmitter with a 4-20mA output is installed near the base of an irregularly shaped
tank, see diagram which follows, containing a liquid. The transmitter is connected to the display
and 10 linearising points are required to measure the number of litres in the tank. The output from
the transmitter will be linear between P9 and P10 since the sides of the tank are straight. Most of
the lineariser points are concentrated on the non linear (curved) parts of the tank i.e. the parts of

the tank in which the output from the transducer will not be linear.

18.3mA, P {8 =183, 9 {8 =10506 ---------

Maximum fill level

9mA, PR =9.0, ¥ = 2506
8.2mA, P8 =8.2, 48 = 1947
7.4mA, P71 =74,4971=1410

6.9mA, P& =6.9, 46 = 1053

6.2mA, P5=6.2, 45 =717
57mA, P4 =57, 44 =473

42mA, P 1=4241=0"
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The procedure used is as follows:

a

b

All general functions are set as required i.e. display rounding etc.

Use EAL {and EALZ or SELE EnY and SCLE En2D to scale the display to show 4mA
= 4.0 20mA = 20.0.

The tank is emptied and the transmitter is connected to the display, the tank will need to be
gradually filled whilst the lineariser table record is completed. Note that the reverse process
is equally valid i.e. starting with a full tank and gradually emptying it.

The first reading is taken from the display (4.2 in this case) with the tank virtually empty
this represents a reading of zero litres. The lineariser table is filled in for the first point, P {
=42 49i=0

The tank is now gradually filled and a flowmeter is used to measure the number of litres
entering the tank. The panel meter reading will change as the tank is filled.

f The second reading is taken from the display (4.7 in this case), at this point 105 litres had

been added to the tank. The lineariser table is filled in for the second point, P2 = 4.7, 42

_
— .

Repeat the filling procedure until all 10 points are recorded, the results in this example are
shown in the example diagram and table.

The figures from the written table record now need to be transferred to the instruments
lineariser table memory. Set the &b? & PnkS function to {0.

At the SEE Eb} E function press the &Y and & button simultaneously. The display will
show P { followed by a number, use the & or K button to change this number to 4.2.

Press then release the [@ button. The display will indicate Y ¢ followed by a number. Use
the &8 or N button to change this to 8.

Press, then release, the [@ button. The display will indicate P& followed by a number. Use
the B8 or K button to change this to . .

Repeat the process until all the P and Y values have been entered.

el

Continue pressing then releasing the [@ button until the FUMEL End message is seen and the
display returns to measurement mode.
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Display
value in
Litres

10506

4

Linearisation curve for example

Table

P
P2
P3
Py
PS
PE
P
Pa
Pq

4.2
4.7
5.2
5.7
6.2
6.6
7.4
8.2
9.0

Hi
14
Y3
Y4
=
=15
=
48
4

0
105
267
473
717

1053

1410

1947

2506

P 1018.3 4 {0 10506

»

4.2
4.

52 _62
5.7

7

6.9

7.4

8.2

9.0

T >
18.3 |nput

(mA)
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7.3 Table stop (kb! E SEOP) function

This function sets the mode in which the instrument will behave when a value is input which is
higher than the largest value entered in the table or lower than the smallest value entered in the
table. Refer to the graph above. If set to am then the display value will remain equal to the
nearest table entry value. For example if the lowest table entry is made at 8mA and the display
indicates 500 at this value then any input lower than 8mA will also cause the display to indicate
500. If set to OF F then the display value will continue to change when an input outside the table
limits is encountered. The instrument will extrapolate the reading using the slope of the previous
pair of points.

Display 4 Simple 5 point lineariser graph >
vaue | e

yeodl e >

Y-

Y3

CT-8

Y 14

¥
Pi P2 P3 PY PS Input

Arrows labelled "1" show the effect of £ Ak} SEOP function = an
Arrows labelled "2" show the effect of £ Rk! S&OP function = OFF

7.4 Scale table (SLLE kb! E) function

This function allows a rounding value to be set for Y entries. Options provided are {.2.5. {3,
20.25.50. {00 .258.5808 or {DOO. For example if the rounding value is set to 25 then the
Y entries will jump in steps of 25 i.e. 8§.25.58.75 etc. (or 8.880.80.25 etc. depending on
decimal place setting). This rounding factor is useful in that it allows the speeding up of entries
into the table, it does not cause the final display value to jump in steps. Use the dr nd function if
you wish to cause the final display value to also jump in these steps. The SCLE kEb? E function
can also be used to extend the range of the values which can be entered into the table which is
limited to 432,000 with the SCLE k& E function set to {.
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8 Specifications

8.1 Technical specifications

Input type:

Impedance:
ADC resolution:
Decimal points:
Accuracy:

Sample Rate:
Display update:
Transmitter supply:

Ambient temperature:

Humidity:
Display:
Power supply:

Power useage:

4 to 20mA or £20mA or £100mVDC or +1VDC or +£10VDC or
+100VDC selectable via pushbutton function setting and wiring
Input is isolated from power supply. Transmitter supply GND and
input GND are common

65$2 approx. for mA input, 1MSQ for voltage input

15 bit plus sign

Programmable 0, 1, 2 or 3 decimal point places

0.1% of full scale when calibrated £50ppm/°C,

+ 1 display digit

2 samples per second

2 times per second

AC supply models - unregulated 24V (typical 18 - 24V) at 25mA max.
DC supply models typically 15V unregulated at 25mA max.

-10 to 50° C

5 to 95% non condensing

4 digit 20mm,

AC 240V, 110V or 24V

or DC isolated wide range 12 to 48VDC

Note: supply type is factory configured

AC supply 2VA + transmitter current

DC supply typically 25mA @ 24VDC + transmitter current or
50mA @ 12VDC plus transmitter current

8.2 Physical Characteristics

Bezel Size:
Case Size:
Panel Cut Out:
Connections:
Weight:

30 of 31

DIN 48mm x 96mm x 9mm

44mm x 91mm x 120mm behind face of panel

45mm x 92mm +1mm/-Omm

Plug in screw terminals (max. 2.5mm? wire)

400 gms (AC supply model) or 300gms (DC supply model)
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9 Guarantee and service

The product supplied with this manual is guaranteed against faulty workmanship for a period of 2
years from the date of dispatch.

Our obligation assumed under this guarantee is limited to the replacement of parts which, by our
examination, are proved to be defective and have not been misused, carelessly handled, defaced or
damaged due to incorrect installation. This guarantee is VOID where the unit has been opened,
tampered with or if repairs have been made or attempted by anyone except an au authorised
representative of the manufacturing company.

Products for attention under guarantee (unless otherwise agreed) must be returned to the manu-
facturer freight paid and, if accepted for free repair, will be returned to the customers address in
Australia free of charge.

When returning the product for service or repair a full description of the fault and the mode of
operation used when the product failed must be given. In any event the manufacturer has no other
obligation or liability beyond replacement or repair of this product.

Modifications may be made to any existing or future models of the unit as it may deem necessary
without incurring any obligation to incorporate such modifications in units previously sold or to
which this guarantee may relate.

This document is the property of the instrument manufacturer and may not be
reproduced in whole or part without the written consent of the manufacturer.

This product is designed and manufactured in Australia.
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