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SL300 Programmer User Guide

This document is best viewed in a PDF file viewer with
the bookmarks pane open and the tools pane hidden.
The general section applies to all SL series modules

although all features are not available on all SL models.

There is a section for each SL model containing a
specification, connection diagram and programming
example.

This document is updated as new SL modules are
released or for error correction and is distributed with
the SL300 programmer install.

Install And Warnings

About

SL300 Programmer A is free software used to
configure and customise APCS SL series signal
conditioning modules.
* System Requirements: Microsoft Windows XP
and above
» Interface Isolation module: SL303-01

Warning Hazardous Voltages

We are 99.9% sure that if you connect an SL series
module directly to a USB port on your PC or mobile
phone no damage either device will occur.
Communication will not occur without the SL303
connected.
The SL devices are isolators. The SL300 interface
connector is in most cases at the negative
measurement input potential. This means that
connecting to the unit must be via the SL303. The
SL303 provides 2KV isolation, enabling safe
operation while the unit is connected to an operating
system.
The SL series isolators are is used in industrial
environments, input and or output terminals may be
at elevated voltages. Servicing on site should only
be conducted by qualified personnel that are familiar
with the installation.
Never connect directly
between any SL series module
and the USB port on your PC.

Application Package and Driver

The following are supplied from one package
(SetupSL300-yymm.EXE).

 SL300 v2 Programmer

+ and USB driver (32/64 bit detected)

New versions of the install may be run without
uninstalling the old version.
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Program Install

1. Run the program package
“SetupSL300-yymm.EXE"

User Account Control

to your device?

APCS SL300 Programmer szl " f' e

Verified publisher: NESS
CORPORATION

Verify the publisher and press Yes to start
install.

2. The Setup options screen will appear

Select required options select next then
install.

i

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing APCS SL300
v2, then dick Mext.

Install Component(s):
SL300v2 Programmer
CP210x USB to UART Bridge Driver v&.7 - April 11, 2013
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General Operation

Program lcons and Function

program data.
Top and bottom
commands

Connect to defined
com port and read
module settings.

Select the required
port and connector
module.

Disconnect from
COM port

a new tab.

T h X Xy

Input Low

The user interface is broken up into top bar, bottom bar and client area. The top bar also includes tabs to
select between multiple client area programs. The central client area allows data entry and retrieval of

Client Area Commands

Open disk file into a -
new tab. Preview module types available
or read previously saved settings.

;;12.355apv Top Bar _\Jlﬂi
! Tabs Save to File
R sewres D@L Y Save the currently
[ loaded settings into a
‘:“ disk file
:: Client Area
R4 Program
Write settings into the
| currently
| connected module.
Read
L. Read settings from
- S connected module =
into the currently loaded tab. This will =
overwrite the setting in the current tab. =

Read settings from connected module into

Close Tab

Close the program window. Any changes not
written into a module or saved to disk file

will be lost.
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What is the SL303 and why is it required?

The SL303 is a USB Isolator that provides
galvanic isolation signal and level translation

Connection Problem

Connection problems are caused by failed USB
driver install, incorrect com port selected or client

between your SL series signal conditioning SL module is not powered.
module and your PC. ) ) ]
5. Click the settings icon @? .

SL303 connection and “First Contact” [@soseings ' ' x|
1. Install the SL300 software package and USB . Settings Select a COM port and press Connect.

driver software. I

COM Port i

2. Connect the o B g E'

supplied cable end Connestor rotonr Theme

A into SL303 and 5130301 = [wnitePeed - 1

plug the SL303
into the USB port
on Windows PC.
Leave cable end B

6. Check that the “Connector" is set on SL303-10.
7. Click on the com port drop-down and search for
connected SL module.

loose. M
COM Port
3. The windows |Comd SL335-22 -
hardware detection —

should operate and
find hardware USB &
to serial port. At this stage
none of the LED's are
on.After hardware detection
(slow the first time) connect
the loose cable end B into a
powered SL series module. settings dialogue will close automatically.
The power supplied by the SL series module will
illuminate the green LED on the SL303.

4. Start the SL300 software.

01
In this example I select COM4.

8. After selecting the correct COM port press the

' connect, parameters should read and the

If connection fails the dialogue will remain open and

display an error message.

“All Programs > APCS > SL300 v2 .
Progran%mer” + Check that the SL module is powered.
e Press refresh this will will rebuild the COM

You will find it in the “A section” of the windows t list and look f ted
10 start menu. On startup the program attempt port list and ook for a connecte @ ‘

connection. LS module again.

If SL300 is already running press the connect
icon.

If connection is successful basic parameters
including part number and serial number will be
displayed on the top bar.

Continue with section “Connection Problem” or
“Read SL Module Program”.
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Read SL Module Program

The top Bar will now display
common module details. The
top and bottom bar shows
information about the

Model S1335-22
Serial Ne- 217426

o 108
lnd: Temp: 29
Reyigion 2.001

o

currently selected module regardless of which tab is selected.

1. The top bar click 7 4. Program change are entered into the fields on
“Read Settings into a new tab”. ij the central screen. Changes to the name
2. This will open a new tab in the central parameter will be reflected in the file name if
programming area and read program from saved again.
connected module. 5. Press program to write changes into @
efting ettings Read.. 2| Bl
Swz:; = e o -ib— the connected SL module.
lo-1v [ RN 6. Pressing read will copy settings
Shape [Teble -] table T .
s ZJ Engineering oy oot from the connected module again any
Measure Unit vV 5 Unit ap¥ Output 2 Owtput 1
Miswwt, 01 M 100 e =T | changes you made will be lost tab.
e |- BES T Minimum 40 Mininwm v8m917 | 7. The close tab button loose any changes
Responce [ow tau | Mariomumm 200 Marimum 9.001082

Limity

Colibratt inpudt-ine off | on
Enginetring Units

Limid Misn 4998665
Liwmit Max 20.99866

Action dr |rev

[ =]

Remote

not written into a module or saved to
disk file.

When programming multiple modules just

Limity  [ott_on|

Limid Min 0.998317

Liwnit Max 9.001082

Ao [an | | UNplug from the top of the last module and
Remote [o =| | plug into the next. Leave the “A end” of

3. After reading the program data from a module

the existing program data can be

saved to disk file.

cable connected to the SL303. The B end
will be at the same potential as the reference or
zero volts input terminal. In most cases this is quite
safe depending on your application if in doubt
unplug input connectors.

NESS Corporation
APCS division

SL300 Programmer User Guide

Drawing: DS30322 Issue: 10 10/06/20

Tel:
Fax:

(02) 8825 9295
(02) 8825 9290

www.apcs.net.au
Page: 4




Model:
Serial Number:
Revision
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Common Display Parameters

Part No of
connected item

Serial of
connected item
Firmware of
connected item
Temperature of
internal
processor
Identification
number

Entry Parameters
Range:

Measurement Unit:
Sensor:

Shape:

Auxiliary:
Loading:

Response:

Engineering Unit:

Engineering Min:
Engineering Max:

Input Type:

Action: Direct

Action: Reverse

Signal Limits:

Minimum to maximum of measurement
unit.

Unit of measure that the range calibration.

External input device producing signal to be
measured.

Linear

Direct relationship between measurement
and reading

Table

A list of correction points applied to correct
known errors in the input sensor or system.

A power supply available to the input
terminals used to power the sensor.

Resistance added across measurement
terminals to reduce noise or bias inputs.

Time taken for input measurement to be
reflected in the output.

The Fast / Slow response function is input
filtering to reduce jitter in the
measurement.

In many cases it is the same as the
measurement unit however the
measurement unit can be re scaled into a
unit that more closely represents the
process being measured.

Minimum process value that corresponds to
the minimum measured unit value.

Maximum process value that corresponds to
the maximum measured unit value.

Standard

Input is measured between the input and
return terminals.

Differential

Input is the difference between two
measured values.

The output rises from minimum to
maximum as the input rises from minimum
to maximum.

The output falls from maximum to minimum
to as the input rises from minimum to
maximum.

When available HIGH and LOW limits can be
set over the entire output signal range.

For example:

Input: 0-100%, Output: 0 — 10V, Low
Limit: 2V. High Limit: 8V

The input signal will follow in the range of
20% to 80%. Any input below 20% will result
in 2V out, any input above 80% will result in
8V out.
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Linearisation Tables (Shape)

Standard signal isolators produce a linear input to output response. This means that

when plotting output against input on a line chart the result would be a straight line.

= -

The SL300 software plots input on the vertical axis and output on the horizontal axis.
Many measurement applications require the input output response to be tailored to
correct errors in the measured signal. The SL series uses industry standard calculations OUTPUT

to create 101 point tables over the measurement range you select when you select a standard probe on the
input drop down list.

This facility is also available on the generic measurement ranges for you to correct errors in unusual probes
or errors in your process parameter measurements. Creating a table for your use you will typically follow a
three step process.

e Set Table Scale Input to Output
* Create Table From Ten Known Points
e Edit Individual Points and Plot Between Points

Set Table Scale Input to Output

First create a user specified range to define the input and output of Shape |Table  ~ . -
Engineering
the table. Unit m v ﬁ Unif Cats
>
1. Select the measurement unit. Minimuan 100 | Mo 100
2. Set the min and max measurement range.
(Measurement = 10 to 400mV)

Masimunn 400 - Maye 1000

3. Set the min and max engineering unit and range.
(Engineering = 100 to 1000 Cats
Later when selecting the output range it should be related to the Cats measurement).
4. Select the shape as Table
If selection is set to linear when you press Program or save your table will be replaced with a
straight line.
If you press Read your table will be replaced by the content in the connected module.
5. Click the table button to edit the points.
o The resulting user table has a horizontal axis is broken up into 101 equally spaced points that
represent the engineering output of 100 to 1000 Cats.
o The vertical axis represents the input value in measurement units.
o The output point values cannot be changed, the input measurement to produce the output
value is changed. Each progressive input value MUST be greater than the last.
6. A user table is usually entered in two steps

o Create Table From up to Ten Known Points.

]

Edit Individual Points and Plot Between Points.
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>>Continued from procedure Set Table Scale Input to Output

Create Table From up to Ten Known Points

generated and plotted on the graph.

Ten User Points
As the output is divided into 101 evenly spaced points it makes it difficult  1n: 70 mv  Out:

100 Cats

1000Cats

to enter known correct input and output values as they will seldom be the gg é;g
same as one of the fixed output positions. 130 320
The program has a screen to enter up to ten points manually or pasted ;gg ggg
from a spread sheet. 260 650
Only ten rows may be pasted. Output values cannot be duplicated. All %8 ;88
values must increase in value. 320 850

1. Open the Input Table screen click on Enter User Points. I3n6:0400mv ?)i(z

2. Enter the User Input and User Output Values or paste from a

spread sheet. Do not include the first and last fixed points in your paste selection.
3. Click Calculate 101step data. 101 Input Calculated and 101output calculated data will be

APCS division Drawing: DS30322 Issue: 10 10/06/20 Fax: (02) 8825 9290

Input Table
Enter User Points Edit Dizplayed Points
00.000 rmt
Done.
Paste TAR seperated data ‘ | Calculate 101 step data
User Input User Output 101 Input 101 Cutput
Values Values Calculated Calculated
10.000 100.000 10.000 100.000
50 120 45.997 118.000
a0 280 59.989 280.000
130 320 125986 316000
i 180 430 177.271 424.000
| 200 500 1958538 496,000
E 280 650 2549.600 £449.000
Ifl 270 700 268804 £94.000 ’,—"/
300 g00 247,598 743.000 /-’/‘
320 880 3aa02 247.000 )
360 950 358387 346,000
400.000 1000.000 400.000 1000.000
o
89.993 -» 260,000
45,937 > 118.000
= f
Edit points on next page ....
NESS Corporation SL300 Programmer User Guide Tel: (02) 8825 9295 www.apcs.net.au
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....conti

nued Create Table From Known Points

Edit Displayed Points

Editing of each input point is accomplished by clicking on the chart or selecting the from the drop down
lists. Two drop down lists enable the selection of two points at once which then can then be joined either as
a straight line or using the simple bezier function to curve above or below average using the bezier gain

slider.

Edit a table example

1. Click on “Edit Displayed Points”.
|216.700 > 541.000 -
2. Select two points using the two (# |Change value of
drop down list boxes. |2‘_’ [
216,700
I have selected two points from the et
drop downs (right image) o Jtin b selected
Point 1: Input: 216.700 (mV) |,_‘ HE [ oo™
Output: 541 (Cats) Bezier | . .
Point 2: Input: 271.456 (mV) ‘
Output: 703 (Cats) —
BE et
H linear
R response
3. Change the input values in —
associated input boxes.
Point 1: Input: 215 (mV)
Output: 541 (Cats)
Point 2: Input: 290 (mV)
Output: 703 (Cats)
4,

|271.455 > 703.000

=

- Change value of
T selected point

feupest: nos | [201958

-
,/-
.
271.456 - 703.000
//
,/-
1/’
Z1E.700 - 541 0007, -
’/

»/’

i
|216.700 > 541.000 | ||271.456 -» 703,000 -]
Change value of Change value of
zelected point zelected point

frpeuts sl

- ol |-~ —

frpeuts sl

After changing the values click the associated update button, values will be written into the point

list, updated in the input box and on
the chart.

The values will not be exactly the
same as what you entered but will be
within 0.01% of the original value.

With two points still selected I can the
press Linear join button, the resulting
section of

curve
looks like |§‘
a saw
tooth

Leaving the same two points selected

pressing the Bezier join button a smooth

curve can be created with a positive
negative shape by adjusting the gain
slider

|214 984 > 541.000 ~| ||2839a1 > 703.000 |
Change value of Change value of
zelected point zelected point

[rpofs mads

P

Bezier

gl

214,934

Join hwo zelected
points uzing line
o curve.

Copeimn Adlivid

M 289,981 -> 703,000,

289,951 L

[rpofs mads

-
214.984 -» 541.000. -
./‘

i

-

e
214,984 -> 541.000-
./-

| il

It can be seen that all 99 user points can be adjusted by repeating steps 1 to 6 as necessary.
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Linearise a Falling Signal
In this walk through OD is the engineering unit for the measured input variable (Litres, Knots, TPA etc).

The SL300 software plots input on the vertical axis and output on

1 InputVdc OutputOD

the horizontal axis. The horizontal axis will always break the

N N
; output range into 101 equally spaced output points. The input
b value each of these known points is tailored to correct errors in
the measured signal. Each input value MUST be >= the previous
o ‘ value, this means that a reverse acting or rising input to falling
o output cannot be directly plotted.
It
Change the data so that the input table produces the same data in a =y E
mirrored format. This will produce the required output as a negative
signal. Configure the input to create a negative output signal. Enter M Engineering
Measupe Unit v Unit -0D
the minimum measurement value and associate it with a negative full E
LAveigans om g Mine 50

scale output ( 0.01 Vdc = -5.0 -OD).
Select Shape=Table and press the table button

1) If pasting data from a spreadsheet reverse the order of the input data and :F__i
. . i 1 |InputVde OQutput-0OD

Moascimuan 1251 N Mag 0.00

add a negative sign to all the output data. Select up to 10 rows excluding the 0.0 5
0.03 4.5
first and last rows then copy to clipboard. 0.104 4
Done. 0.325 -3.5
2) On the Input Table screen select Enter User 2 bt o8 comaons | [ o i am e | 1.022 -3
. User Input User Qutput 101 Input 101 Output 1.167 -2.5]
Points then press Paste TAB separated data. Values | Values Coleuloted | Caaieied 1.224 -2
0.010 -5.000 0.010 -5.000 1.243 -1.5
3) Press Calculate 101 step data. 0032 45 00320 45000 1.249 ]
0104 -4 01039 -4.0000 1.25 -0.5|
0325 35 0.3250 -35000 12510 0
) ) ) ) 1.022 -3 1.0220 -3.0000 :___________J
4) Press Edit Displayed Points, the new curve will — — — T
. ey s 1.224 -2 12239 -2.0000
be displayed. Note that it is the same shape of the — — —
) H H 1.249 -1 1.2484 -1.0500
original table flipped left to right. — — — e
. 1.281 0.000 1.2509 -0.0s00
<] (oo amn O /
'Wv £ . The linearised negative signal is then fed to a reverse
i |§ acting output action.
; " e al Input
4 S| Tabl (o] 1
hape  |Table table E— wiput
Measwre Unit ¥ ﬁ Unit OD 05V -
Minuwnn LRI Min 50 ) Minimm 0.0
A Magimaas. 1251 | Max 000 ooy Maximm 5.0

500000 o 000000

Liwait Mine  0.00
Limit Max 5.1

- L ir | tey
There is a problem with the curve, inputs > 1.224V el o

will have reduced accuracy. We are trying to resolve about 40% of the output range for a very small
change in output (Output points are fixed 1% apart). In practice measurements lower than 1.5 OD will
always be a problem with the probe of signal used while 1.5 to 5 OD will be accurate. We can increase the
measurement range accuracy by reducing the range of the table.
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Using Tables With An Offset (Reverse Action Example)

Reducing the measurement by a small amount in areas where the response tapers off will result in better
linearisation over the useful range of the sensor. Once the measurement goes beyond the range of the

measurement correction table the output will continue in a linear response until the input amplifier of the
output driver go beyond their specified range.

Looking at the known points from the previous example by not using

Known Input Points

the last point accurate results will be returned up to 1.25V. Add Input Vdc Output -OD
both the input and output stages still have usable range beyond
1.25V the unit will continue to respond beyond the table limits. 0.01 -5
0.032 -4.5
Shape  |Table | tahle ) ) Owtput 1 0.104 -4
Engineering
Measire Unit v ﬂ Unit 0D o5V - 0.325 -3.5
>
Mo 001 Miv 50 Minimm 05 1.022 -3
: . 1.167 -2.5
Maseinian 1.25 J Mawx -05 ) Maginunn 50
’ o 1.224 -2
L iwnits off | om
1.243 -1.5
Did Mi 0.00
Liwwit Min 1.249 -1
Limit Max: 51 1.25 -0.5
s Action dir |mr 1251 s}
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SL332 Signal Isolator

The SL332 is a field configurable isolating converter providing true 3-way galvanic
isolation up to 2500Vrms for standard process signals.
are set using two 16 position encoder switches that are accessed under a door flap

mounted on the front of the module.
The key features of the SL332 are;

Precision digital measurement with digital to analogue conversion after the
isolation barrier. This removes all errors associated with the isolation

» Small 12.4mm case size.
» Has a wide range AC/DC power supply.
» 165 factory calibrated input / output ranges.
>
process and ensures faster input to output response.
» All models include an independent user range.
» Two response times.
Order Code SL332-X X
Supply:
1 = 80-300Vdc / 80-280Vac 50/60Hz
2 =10V - 60Vdc / 16 - 42Vac 50/60Hz
Functionality:

0 = Switch Ranges + User Range.

2 = Switch Ranges + Extended User Range Settings.

General Specifications

Size:

Mounting:
Housing material:
Connection:
Weight:
Protection class:

12.4W x 113H x 108D (mm).
Clip for 35mm DIN-Rail.

ABS / Polycarbonate blend
Pluggable screw terminals.
85¢ (including packaging).
IP40.

Input and output range

E——

o)
!
o
(=}
2
<
<
[*]
Q
3
Z
=
o
@
e

About Functionality Options

All SL332 have 165 user selectable input to output
combinations. Also a user specified range can be set
using procedure “User Input / Output Button
Calibration” on the next page or by using the SL300
programmer.

Modules with “Extended User Range Settings” have
additional capabilities when programmed with the
SL300 programmer.

Input linearisation.

User engineering units and scaling.

Reverse and direct acting

Signal limiting.

20 character name.

VVVVYVY

Calibration accuracy:  <0.1%. Input (IP) and Output (OP) Switch Selection
Linearity: <0.1%.
Operating temperature: -5...+65°C. IP | Input OP | Output
Temperature drift: 0.01% per °C. 0 Button Cal 0 Button Cal
Load change effect: < 0.05% (current limited to
22mA) 1 0-1mA 1 0-1mA
Response time: LED on = 400ms 2 0-10mA 2 0-10mA
LED off = 25ms.
Output drive: 10mA into 0 - 2kQ, 3 0-20mA 3 0-20mA
20mA into 0 - 800Q.
Input impedance: 1mA/1kQ, 10mA/100Q, 4 4-20mA 4 4-20mA
100mA/36Q (Term 6). 5 0-50mA 5 0-1V
Voltage input / > 1MQ (Term 7).
Loop power output: 19V / 24mA (Used to power input 6 0-1v 6 0-2v
devices. Term 5) 7 0-2V 7 0-5Vv
Overload continuous:
Voltage input: 900V MAX. 8 0-5V 8 1-5V
Current input: 100mA MAX.
Noise immunity: 130dB CMRR. 9 |15V ° 0-10V
Input/output isolation:  >2.5kVrms. A 0-10V A 2-10V
EMC: AS/NZS 4251.1 (EN 50081.1)
B 2-10V B 0-20V
Select Pre-Calibrated Range C 0-20V C
1. Set switch IP to desired input. D 0-50V D
2. Set switch OP to desired output E 0-100V E
3. Input and output are now calibrated. F 0-200V F
4. Connect to the correct input terminals for User range User range
your input signal choice (refer to connections
on the next page).
NESS Corporation SL300 Programmer User Guide Tel: (02) 8825 9295 www.apcs.net.au
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User Input / Output Button Calibration

This procedure requires test equipment and practical
experience in calibration to get the correct result. It
only affects the user range when both switches are
set on F. All other ranges will retain factory
calibration.

The SL300 programmer may be used to calibrate the
user range (without test equipment) instead of the
following.

1. Set switches IP and OP to position 0.

2. Hold down programming button until the slow
response LED1 starts to flash and then release.

3. Set switches IP and OP according to input and
output signal requirements.
e.g. Input = 7 to 9mA and Output = 0.3 to 0.9V
output, set IP to 2 and OP to 5.

4. Press the programming button. The slow response
LED should flash once to indicate that input and
output ranges are remembered.

5. Apply input zero (7mA in this example) and
measure output with an external meter.

6. Adjust OP switch for zero scale output (0.3V in
this example). Use IP to switch to set the
sensitivity of the OP switch, F=course and 0=fine.

7. Press the programming button. The slow
response LED should flash twice to indicate that
input and output zero scale is remembered.

8. Apply input full scale signal (9mA in this
example). Adjust OP switch for full scale output
(0.9V in this example). Use IP to switch to set
the sensitivity of the OP switch, F=course and
0=fine.

9. Press the programming button. The slow response
LED should flash three times to indicate that input
and output full scale is remembered.

10.Set switches IP and OP SW2 to position F and
check input output calibration.

If caught half way through a button programming sequence
reset the power and start again.

Connection and under door controls

~ Power Supply
ac/dc

v

"V / mA Output

connector
position

Loop Power

_ Loop Input

+ A A 4

- Voltage Input

] 4

mA Input

+

Change Response Time

Run LED I

Button
Programin

«Q

2
t"gs vq:b

CcD
Sl e
2B
t"gqu:b

IP
Range

oCD
ny
-]

SL300
Interface
(nota
USB)

L]

Slow Response
LED

(

Use SL300 programmer or follow this procedure
using the switches and buttons.
Set switch IP to position 0.

Set switch OP to position 0
Hold down, do not release the programming

1.
2.
3.

Button.

The slow response LED will flash 16 to 20
times before stopping in the new response

time state.

Release the programming Button.
Set switches IP and OP to the required

positions.

In the interest of development and improvement, APCS reserve the right to amend, without notice, details contained in
this publication. APCS will accept no legal liability for any errors, omissions or amendments.
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Version 0 (SL332-?0) User Range Settings

1. Follow procedure first SL352 Settingy Settligs Read 2 Q B
contact in the general =
operation section. input

2. On the top bar press the SL o =
Settings button. The 5 u
custom range settings will Responce: [tast s Sig Limit [ o o |
display in the client area. User Min  0.99973

3. The current settings may be
saved to file if required.
4. Change the input and

User May.  2.00000

Ouwfput 1
output parameters as
H 0—10v =
required.
5. The ID may be changed and Misimusm 100081
used for your purposes. Maximope 893919
6. Press program to update Liwit Mon 1.00081
the user range in the . D

connected device.

Please note that the custom setting apply when the top mounted switches are in the F position.

Version 2 (SL332-72) Extended User Range Settings
1. Follow procedure “First

SL332/5L339 Sedting Settings Read.. 2| B
Contact” in the general - e Q '—J

section. il 24
|0—1V j 1= 107
2. On the top bar press the Shape [Table  ~| table i N o iiaain G A G
SL Settings button. The o1 G - —

X . Measure Unit Unit =
custom range settings will : | ; Qidtpat.
display in the client area. RS " | oo GRS 1Y 1-sv -~

Mascimiiny 0.99 ;‘ Mase 99.0 Mini 10
3. The current settings may
be saved to file if required - ]~ Marimum. 50
before making any ol o) Limity  [ott o
changes. S (LR
Limit Min 1.0
4. As the input shape or may Limit May: 5.0
be adjusted to correct non- Action [a e
linear input applications.
See “Linearisation Tables R - o |
(Shape)” in the “General
Section”.

5. Change the input and output parameters as required.
6. The ID and name fields are used for identification purposes.

7. Press program to update the user range in the connected device.

NESS Corporation SL300 Programmer User Guide Tel: (02) 8825 9295 www.apcs.net.au
APCS division Drawing: DS30322 Issue: 10 10/06/20 Fax: (02) 8825 9290 Page: 13
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SL335 Signal Splitter

The SL335 is a field configurable isolating converter/splitter providing true 4-way
galvanic isolation up to 1800Vrms for standard process signals. On standard models
are 3 x 16 position encoder switches under a door flap to set input and output ranges.
All models also have a user range set using the SL300 configuration software.

» Small 12.4mm case.

» Wide range ac/dc power supply.

» Precision digital measurement and digital to analogue output after the
isolation barrier. This removes all errors associated with the isolation process
and ensures faster input to output response.

» (When fitted) 1100 input to output range combinations using the three
encoder switches mounted under the top door, no re calibration is necessary.

» Models supplied without the range switches are supplied at a reduced cost
and provide a higher level of security on range / calibration settings.

» All models include an independent user range.

On models fitted with the “Extended User Range Settings”

have the following additional capabilities; Switch IP and OP Selections

> Input Iingarisa_tion. . . Range switches are not fitted on all models
» User engineering units and scaling. IP | Input OP | Outputs 1 & 2
> Reverse and direct acting.
> Signal limiting. 1 | 0-10mA 1 0-10mA
» 20 character name. 2 0-20mA 2 0-20mA
Order Code SL335-X X 3 | 4-20mA 3 | 4-20mA
i 4 4-20mA LP 4 0-1v
Supply: 5 | 0-1V 5 | 0-2V
2 =10V - 60Vdc / 16 - 42Vac 50/60Hz 6 0-2V 6 0-5V
Functionality: 7 0-5V 7 1-5V
0 = Switch Ranges + User Range. ) 1-5V ) 0-10V
2 = Switch Ranges + Extended User Range Settings.
3 = Extended User Range (no switches, reduced cost). 9 0-10Vv 9 2-10V
. A 2-10V A 0-20V
General Specifications B 020V
Size: 12.4W x 113H x 108D (mm).
Mounting: Clip for 35mm DIN-Rail. F User range F User Range
Housing material: ABS / Polycarbonate blend
Connection: Pluggable screw terminals. Connection and Under Door Controls
Weight: 85¢.
Protection class: IP40. ~ Power Supply |
Calibration accuracy: <0.1%. l
Linearity: <0.1%.
Operating temperature: -5...+65°C. " VimA output 2
Temperature drift: 0.01% per °C. RUN LED 1
Load change effect: < 0.05% (limited to 22mA)
Response time: 500ms slow/ 25ms fast.
Output drive: 10mA into 0 - 2kQ,
20mA into 0 - 8009. Low g 5 Q‘&o’*’e
Input impedance: Current input / < 1009. :: o &
Voltage input / > 1MQ. ormactor e hgaV

position

Loop power:
Overload continuous:

19V / 24mA (Input 4 = 4-20mA loop input) SL335

Voltage input: 30V MAX. OP 1 Q“’ﬂ”e«;
Current input: 100mA MAX. Range o \g &
Noise immunity: 130dB CMRR. bes v
Input/output isolation:  >1.8kVrms. i qu‘”eu,
EMC: AS/NZS 4251.1 (EN 50081.1) Range % g?
bes Vv

The user range set using the SL300 software is in operation
when all three switches are in the F position or when no
switches are fitted. No test equipment is required when
changing ranges.

V /| mA Input

=+ Loop Power

— 4
= V/ImA Output 1

Program
(not a USB)

l Slow Il
Response
LED
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Version 0 (SL335-20) Custom Range Settings
1.

Follow procedure “First
Contact” in the general
section.

On the top bar press the SL
Settings button. The
custom range settings will
display in the client area.
The current settings may be
saved to file if required.
Change the input and output
parameters as required.

The ID may be changed and
used for your purposes.
Press program to update the
user range in the connected
device.

SL355 SeHings

Settings Read.. v ﬂ
b =

fast | slow
User Min 099916

User Max. 10.00000

Mindmasne  1.00000
Mascimtne 9.00000
Limit Mine 1.00000

Limit Max 9.00000

Oudput 2 Owfput 1
0—10mA w0 0—10mA -

(i 33

Sig Lumit off | on

Minismupe 099839
Masimean 900161
Limeit Mis 0.99839
\LMMW 9.00161

Please note that the custom

setting apply when the three top
mounted switches are in the F position.

Version 1 (SL335-22) Extended User Range Settings

1. Follow procedure “First

- SL335 Seftings Settings Read.. 7| B
Contact” in the general — 0 '—J
section. it
[o—1v - = 108
2. On the top bar press the Shape [Table  ~| table LIl
. Engineering Nasne 0106-Lump-1
SL Settings button. The oz | o
N ) Measupe Unif vV Unit apV
custom range settings will | Ouiput 2 Qinpdtd
display in the client area. b R B ey - L 4 20mA - o1V~
) Mageiimean 09 =i May 190.0 Mini a0 Mini 0.996917
3. The current settings may a =
. . . slow fast - -
be saved to file if required — Masimumn 200 Mainmatan. 9001082
before making any Colibrote Input-ins T | Limity  [oft o]
changes s i
) Liwmit Min 4.998665 Liwmit Miw 0.998917
4. As the input shape or may LineidMay 20.99856 Limit Mays 9001082
I?e adJysted to correct non- i il o [= =]
linear input applications. N
See “Linearisation Tables Remote [on on | Remote  [oft on |

(Shape)” in the “General
Section”.

5. Change the input and output parameters as required.
6. The ID and name fields are used for identification purposes.

7. Press program to update the user range in the connected device.
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SL339-x0 Signal Isolator

The SL339 is a software configurable isolating converter providing

true 3-way galvanic isolation up to 2500Vrms for standard se

process signals. The programming socket is under the front door E

flap. The COA703 USB isolator is used with the SL300 Windows AR

software to display real time input output and calibration

parameters.

Key features of the SL339; i
Small 12.4mm case size.

Wide range AC/DC power supplies.

15 Input ranges and 11 output ranges.

Precision digital measurement and digital to analogue

output after the isolation barrier. This removes all errors

associated with the isolation

process and ensures faster input to output response.

Input linearisation.

User engineering units and scaling.

Supply for power loop input devices.

Reverse and direct acting output.

Output signal limiting.

Input filter for fast or slow response time.

i i ~ Power Supply
Ordering Detail acldc ¥

VVVY

visouaror NENCHEEES

Connection and Controls

VVVVYVYVY

Order Code Supply =
SL339-10 80-300Vdc / 80-280Vac 50/60Hz s D
SL339-20 10V - 60Vdc / 16 - 42Vac 50/60Hz @
RUN
General Specifications E
Size: 12.4W x 113H x 108D (mm). @
Mounting: Clip for 35mm DIN-Rail. el %)
Housing material: ABS / Polycarbonate blend position Ol
Connection: Pluggable screw terminals. a: §
Weight: 85g (including packaging). < » _
Operating temperature: -5...+65°C. 2
Temperature drift: 0.01% per °C. S g 2
EMC: AS/NZS 4251.1 (EN 50081.1) & £3
Load change effect: < 0.05% (current limited to 22mA) S 8=
Response time: LED on = 400mS, LED off = 25mS. + 2 o3
Output ranges: 0-1mA, 0-10mA, 0-20mA, 4-20mA, 0-1V, 0-2V, O il i g 83
0-5V, 1-5V, 0-10V, 2-10V, 0-20V i B =
Output drive: 10mA into 0 - 2kQ, D— _— 2:“;‘:
20mA into 0 - 800Q. = W W PLEs
Input ranges: 0-1mA, 0-10mA, 0-20mA, 4-20mA, 0-50mA, 0- ’
1v, 0-2v, 0-5v, 1-5V, 0-10V, 2-10V, 0-20V, 0O- B
50V, 4+ MA Input
0-100V, 0-200V.
Input impedance: 1mA/1kQ, 10mA/100L, 100mA/36Q (Term 6).
Voltage input / > 1MQ (Term 7).
Loop power supply: 19V / 24mA
Overload continuous:
Voltage input: 900V MAX.
Current input: 100mA MAX.
Noise immunity: 130dB CMRR.
Input/output isolation:  >2.5kVrms.
Protection class: IP40.
Calibration accuracy: <0.1%.
Linearity: <0.1%.

In the interest of development and improvement, APCS reserve the right to amend, without notice, details contained in
this publication. APCS will accept no legal liability for any errors, omissions or amendments.
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SL339-x0 Extended User Range Settings

1. Follow procedure “First S BT T

Contact” in the general

. Input
section.

[o—1v -
Shape [Table  +| table

2. On the top bar press the

SL Settings button. The | 2] [

custom range settings will 5 | y

display in the client area. S " | S
Mascimn 0.99 ;] Mayge 99.0

3. The current settings may
be saved to file if required
before making any
changes.

Responce slow I fast
Calibrate input in
Engineering Unifs

4. As the input shape or may
be adjusted to correct non-
linear input applications.
See “Linearisation Tables

Settings Read.. " E
f =

=4

Nawme DownWiggleLO-AD-RO

107

Owtput 1

1-5Y -
Minimn 1.0
Maximum 5.0

[t

LinitMin 1.0

Limity

Limit Maw 5.0

______miE]
R o |

(Shape)” in the “General
Section”.

5. Change the input and output parameters as required.
6. The ID and name fields are used for identification purposes.

7. Press program to update the user range in the connected device.
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SL339-xA acV and Bipolar Isolator

The SL339-XA is a variant of the SL339-X0 and operates with
bipolar and ac voltage input signals. The programming socket,
under the front door flap is connected via an SL303 USB isolator
to the SL300 Windows software. The user can select from the 11
output ranges with input shape control and output signal limits.
One of the 12 input ranges is automatically set base on the

entered input range.

The bipolar ranges allow input measurements below zero which
allows the process output to respond to an extended range of
signals. The response time may be set using the 25mS/400mS

Fast/Slow switch.

The ac ranges take multiple readings while detecting the zero

crossing of the signal.

After a complete cycle the ac value is

calculated. This results in accurate amplitude measurement
without ripple on signals as slow as 0.1Hz. As a new
measurement is available after each input cycle the system
response is quicker as the frequency increases. The “Sample
Time” setting sets the fastest output update time, multiple
readings are averaged. Slow measurements will at selected
sample time or cycle period if longer.

Ordering Detail

Order Code
SL339-2A

Supply
10V - 60Vdc / 16 - 42Vac 50/60Hz

General Specifications

Size:

Mounting:

Housing material:
Connection:
Weight:

Operating temperature:
Temperature drift:
EMC:

Load change effect:
Response time:
Output ranges:

Output drive:

Bipolar inputs ranges:
ac input ranges:
ac frequency:
Input impedance:
Loop power supply:
Continuous overload
Voltage input:
Current input:
Noise immunity:
Input/output isolation:
Protection class:
Calibration accuracy:
Linearity:

12.4W x 113H x 108D (mm).

Clip for 35mm DIN-Rail.

ABS / Polycarbonate blend

Pluggable screw terminals.

85g (including packaging).

-5...+65°C.

0.01% per °C.

AS/NZS 4251.1 (EN 50081.1)

< 0.05% (current limited to 22mA)

LED on = 400mS, LED off = 25mS.

0-1mA, 0-10mA, 0-20mA, 4-20mA, 0-1V, 0-2V,
0-5v, 1-5v, 0-10v, 2-10V, 0-20V

10mA into 0 - 2kQ,

20mA into 0 - 800Q.

1v, 2v, 5v, 10v, 20V, 50V, 100V, 200V.
0.7V, 1.4V, 3.5V, 7V, 14V, 35V, 70V, 141V.
0.1Hz to 400Hz (0.2%), no not use > 1kHz.
> 1MQ (terminal 7).

19V / 24mA, not generally used on option A.

900V MAX.

100mA MAX.

130dB CMRR.

>2.5kVrms.

IP40.

<0.1%dc ranges, 0.2%dc ranges.
<0.1%.

Key features of the SL339;

YVVVYVVVVYVY

Small 12.4mm case size.

Wide range power supply.

12 Input and 11 output ranges.
Fast input to output response.
Input linearisation.

User engineering units.
Reverse and direct acting.
Output signal limiting.

Connection and Controls

~ Power Supply
ac/dc ;

) V / mA Output
+

Run LED

(o

connector
position

SIGNAL ISOLATOR A.R c.s_

SL300 Interface
Must use USB isolator

o
7 3
M
Voltage Input

Slow
Response
LED
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SL340 Universal Transmitter

The SL340 is a field configurable isolating transmitter/converter providing true 3-way
galvanic isolation up to 2500Vrms for use with industrial probes and millivolt signals.
Input and output are set using the SL300 programmer connected to a PC USB via the

SL303 interface. Key features of the SL340 are;

Small case style.
Wide range AC/DC power supply.

» Switch-able input loading

>
Input linearisation. >

>

>

Reverse and direct acting

Signal limiting.

Programmable sensor supply.
Switch-able input filter (fast / slow)

User engineering units and scaling.
Differential and single ended input.

YVVVVYVY

Ordering Detail

Millivolt Input

Order Code Supply Voltage Minimum input: -250mVv
SL340-10 80-300Vdc / 80-280Vac 50/60Hz  Maximum input: 624mV
SL340-20 10V-60Vdc / 16-42Vac 50/60Hz  Maximum input range: 500mV 2 CON

. Measurement unit: mV aux IN1
General Specifications Measurement type: Standard or 7_8
Size: 12.4W x 113H x 108D (mm). differential.
Mounting: Clip for 35mm DIN-Rail. Common mode range: -3V to +6V
Housing material: ABS / Polycarbonate blend Engineering Scale: minimum, - + ref
Connection: Pluggable screw terminals. maximum and Differential
Weight: 85g (including packaging). unit.
Protection class: 1P40. Shape: Linear LI T
Input accuracy: < 0.1%. '
Output accuracy: < 0.1%. or.101 user
Linearity: < 0.1%. points. A et
Operating temperature: 0...+65°C. Input impedance: > 1MQ.
Temperature drift: 0.01% per °C. switch-able
Auto input ranges: Up to £250mV or 500mV 30kQ shunt.
Overload continuous: 20 x times input range MAX. Response time: 50mS fast
Noise immuni_ty: _ 130dB CMRR. 500mS slow.
Input/output isolation: >2.5kVrms. AUX supply output: 0.01mA to 10.8mA
EMC: AS/NZS 4251.1 (EN 50081.1) ' (3.5V@10mA)

Process Output

Output calibration is entered =
as minimum and maximum of 4

VImA Output

0.1V to 16V 110mA@10V).

Thermocouple Input

Enter required maximum and minimum in
measurement unit, 101 point linearisation
is automatically calculated loaded for

input engineering range.

Output can be set as direct or reverse INPUTS

acting. Signal limits can be entered and
enabled or disables as required.

Ranges:

Output drive:

Load change effect:

1mA, 10mA, 3 4
20mA, + OUT -
1V, 2V, 5V, 10V, 20V

10mA into 0 -

2kQ,???

20mA into 0 - 800Q.??7?

< 0.05% (current limited to
22mA)

required range.
Types:
Measurement unit:
Input impedance:

Burn out:

Response time:

B,E J,K,N,R,S
°C, °F, °K
switch-able 30k
shunt.

Upscale,
Downscale, None
Link 5 and 7 for
burnout options.
50mS fast / 500mS slow

Resistance Transmitter
Potentiometer Transmitter

Minimum span: 1Q
Maximum span: 50kQ iN2 com  Minimum input: 0%
Measurement unit: Q, kQ 5 6 Maximum input: 100% -
Measurement type: 2 wire Measurement unit: %Pot IM
connection. Measurement type: 3 wire 5 6
Engineering Scale: minimum, connection.
maximum and Engineering Scale: minimum,
unit maximum and
Shape: Linear unit
or 101 user Shape: Linear
points or 101 user
Response time: 50mS fast points
500mS slow Input impedance: > 1MQ
Response time: 50mS fast
500mS slow
AUX supply output: 0.5V
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RTD Input

Enter required maximum and minimum in measurement
unit, 101 point linearisation is automatically calculated
and loaded for required range.
Types: pt100, pt1000
Measurement unit: °C, °F, °K
Response time 2W: 50mS fast / 500mS slow

3W and 4W: 800mS

INPUTS INPUTS
IN2 COM
5 6

INPUTS
IN2 COM IN2 COM
5 6

(3.}
(=]

aux

7

IN1
8

DT 2w RTDT 3W RTDT 4W
Common Connection and Controls
~ Power Supply
ac/dc
" VimA Output
RUN LED
LOW
conne ctor
position
Input 2
+ Slow
Input 1 Response
+ | LEDE
Common .
Programing
socket
( not a I:I
+ I 4 USB )
AUX Supply |

Strain Gauge Transmitter

Measurement unit: mV
Measurement type: Differential.
Common mode range: -3V to +6V

Tare Function: Button under
lid.

Engineering Scale: minimum,
maximum
and unit.

Shape: Linear
or 101 user
points

Input impedance: > 1MQ
switch-able 30k shunt.

Response time: 50mS fast
500mS slow

0.01mA to 10.8mA
(3.5V@10mA)
0.1V to 16V (110mA@10V)

AUX supply output:

Actual Load

R =
anse Capacity

X Sensitivity X Excitation

A load cell of 1000 kg capacity, with 2mV/V sensitivity
and 10Vdc excitation has an “actual load” is 500 kg

Range==>20K o5y 10V =10my

max., then 1000 kg

The SL340 would be programmed as;
lnput

|Strain Gauge Transmitter j

Shape [linear  ~| {able

After
programming
the SL340 the

Engineeyring

top mounted ! | 9
tare button Hen mv ] =3 . <
MUST be = :

M i 0 Mis 0
pressed while =
measurement Magimuw 10 | Max 500
system is
unloaded. Avpiliary W v - Minor Gl

For strain gauge function without using the top mounted
tare button use mV Transmitter in differential mode.
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Display SL340 Settings

1. Follow procedure “First Contact” in the general section.

2. On the top bar press the SL Settings button. The custom range settings will display in the client area.

3. The current settings may be saved to file if required before making any changes.

4. As the input shape is set to table the input output shape found by pressing the table button.

See “Linearisation Tables (Shape)” in the “General Section”.

5. Change the input drop down setting to change the basic module function

required.

Different options will be displayed for each module function.

mV Transmitter parameters displayed.

SL340 - Seftings

lnput

Potentiometer

|m\»|r Transmitter

'mV Transmitter
Thermocouple Transmitter
RTDT 3w Transmitter
RTDOT 4w Transmitter
RTDT 2w Transmitter
Resistance 2W Transmitter

Strain Gauge Transmitter

lnput

Shape

Unit

[ Type

|mV Transmitter

Linear ~| table
v 3] e
il o]

Minime 000
Magimuan 1000 B
Avgiliary 100 ma | ..

std I dif

E

Engisneering
Uwnif ohms

=3 125

Name Linearisation Tables

Ouwtput
0—10v =

Mimimim 1.0

Maximm 5.0

Liwnits off | on
Liwmnit Min 1.399464
Limit May 4.600536
pckion [ ]
Remote Wﬂ

Settings Read.. @ b E
bl
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Universal Input - Four Wire Resistance example

The mV input range can solve measurement problems. We have a constant current of constant voltage auxiliary
supply along with a linearisation table and standard or differential measurement.
I wish to measure 0 to 10Q but the resistance input is only a 2 wire connection. This means the

measurement is affected by the lead resistance.

If I connect the input using the RTDT 4W connection above I man effectively running tow wires to the
sensor to supply a constant current and running an additional two wires to the sensor to measure the

voltage produced.

I set the auxiliary output to 10mA and the measurement to 100mV differential.

By applying ohms law E=IXR the output will be 0 to 10 ohms.

If the current is too large for your sensor (may cause heating) you could set the auxiliary output to 1mA

and the measurement to 10mV differential.

In addition you have the option to add a table to the input to improve linearity if required.

Input Low

Morel SL340-20
Seyial No- 22223
Reyisione 1.001

o 111
nt: Temp: 27

Ahout SL34D—MySpecialAppl
SL340 - Settings

tnput

ImV Transmitter

Shape [Lnear ~| taple |

=

Engineeyring

Unit imv -I B Uit ohms
ES|
Mol 0.00 5 I M 0.00
Masximen  100.0 s | Mag 1u_u/
AMZMMH 100 mA ~| .. Miner Catibrasion| off
Trime o
Loading {uﬂ E}DKI

Responce fast ’sluw

lnType

std | dif

@l ml s x
=1 »
Settings Read.. B
ee B @5
= 111
Nawe My Special App
Ouwtput
IO—ZOmA 'l
M Uit 4.0

APCS for Signal Conditioning modules

Low Hange Limit

3.99 mA

-t
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SL345 acV +/-V Isolator

The SL345 measures bipolar and ac voltage and current measurement input. The

programming socket, under the front door flap is connected via an SL303 USB "‘"’-
isolator to the SL300 Windows software. One of the 38 measurement ranges are 5’

selected used based on the user input requirements. The user can select from the 8
output ranges with input shape control, signal limits and zero offsets.

The bipolar ranges allows the process output to respond to inputs below zero to
support an extended range of applications. The response time may be set using
the 25mS/400mS Fast/Slow switch.

The ac ranges take multiple readings while detecting the zero crossing of the
signal. After a complete cycle the ac value is calculated. This results in accurate
amplitude measurement without ripple on signals as slow as 0.1Hz. As a new
measurement is available after each input cycle the system response is quicker as
the frequency increases. The “"Sample Time” setting sets the fastest output update
time, multiple readings are averaged. Slow measurements will update at selected
sample time or cycle period if longer.

Key features of the SL339;

SL3502

+1-V.

acV

«
e
3
2
2

pUT:

5.

> Small 12.4mm case size. Ordering Detail

» Wide range power supply. Order Code Supply

> 12 Input and 11 output ranges. SL345-20 10V - 60Vdc / 16 - 42Vac

» Fast input to output response. 50/60Hz

» Input linearisation.

» User engineering units. Connection and Controls

» Reverse and direct acting.

» Output signal limiting. ~ Power Supply | M
General Specifications o
Size: 12.4W x 113H x 108D (mm). + VimA Output
Mounting: Clip for 35mm DIN-Rail.
Housing material: ABS / Polycarbonate blend
Connection: Pluggable screw terminals.
Weight: 85g (including packaging). e
Operating temperature: -5...+65°C. -
Temperature drift: 0.01% per °C. HIGH - (7]
EMC: AS/NZS 4251.1 (EN 50081.1) connector ola
Response time: LED on = 400mS, LED off = 25mS. Rostion SL345 (3
Output ranges zero based: 1mA, 10mA, 20mA, 1V, 2V, 5V, 10V, Ly d @5

20V <SS
Output drive: 10mA into 0 - 2kQ, g5
20mA into 0 - 800%. >%5 B
Load change effect: < 0.05% (current limited to 22mA) 2_'5 to/400V 75 § ﬁ
Input/output isolation:  >2.5kVrms. Comoh ;g ® 2
Protection class: IP40. o “iimE
Calibration accuracy: <0.1%dc ranges, 0.2%ac ranges. + 1510 2104mV i Dz
Linearity: <0.1%. + 1.to BA A
ac frequency range: 0.1Hz to 400Hz (0.2%), do not use > 1kHz.
Noise immunity: 130dB CMRR.
Input impedance: > 1MQ (terminal 7).
Millivolt Measurement, terminals 6 and 8
WSS Bipolar mV ranges: +/- 15, 32,71, 129, 236, 526, 1052, 2104mV.
ac mV ranges: 10, 22, 50, 91, 166, 371, 743mVac, 1487mVac.
A_ COM :
7 8 Overload: 20V continuous.

Voltage Measurement, terminals 5 and 8

- +
Bipolar V ranges: 2.8, 6.1, 13.5, 24.5, 49.9, 99.8, 199.6, INPUTS
399V.
acV ranges: 1.95, 4.3, 9.5, 17, 32, 70, 141, 282Vac. A COM
Overload: 750V continuous. 7_8

Current Measurement, terminals 7 and 8

WLOISR Binolar A ranges:  +/- 1, 2, 5A. + -
acA ranges: 1, 2, 5A.
Overload: 8A continuous.
+ -
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supported.

button.
Key features of the SL350;
» Small 12.4mm case size.
» Wide range AC/DC power supplies.
» Crystal based frequency
measurement.
» Accurate trigger level setting and
run time update.
» No isolation barrier errors.
» Custom input to output linearisation.

General Specifications

Size: 12.4W x 113H x 108D (mm).
Mounting: Clip for 35mm DIN-Rail.
Housing material: ABS / Polycarbonate blend
Connection: Pluggable screw terminals.
Weight: 85¢ (including packaging).

-5...+65°C.

0.01% per °C.

AS/NZS 4251.1 (EN 50081.1)
0.15to 15V / 0.2 to 20mA,

Operating temperature:
Temperature drift:
EMC:

Sensor power supply:

adjustable
Input/output isolation: >2.5kVrms.
Protection class: IP40.
Calibration accuracy: <0.1%.
Linearity: <0.1%.
Input span: 0.2Hz to 150kHz (200kHz with

gain roll off).

50Vac

50mV to 6V.

100kQ/1k5Q user setting.
60mV on trigger > 0.4V
12mV on trigger < 0.4V
6mV on trigger < 0.2V

LO Input maximum:
LO Input trigger range:
LO Input impedance:
LO Gain 1 hysteresis:
LO Gain 5 hysteresis:
LO Gain 10 hysteresis:

HI Input maximum: 260Vac
HI Input trigger range: 8V to 200V.
HI Input impedance: 220kQ.

HI Gain 1 hysteresis: 8.8V on trigger > 58.8V

HI Gain 5 hysteresis: 1.76V on trigger < 58.8V

HI Gain 10 hysteresis: 0.88V on trigger < 29.4V
Input/Output Response: 70msec to 100msec, see note
about response time.

0-1mA, 0-10mA, 0-20mA, 4-
20mA, 0-1V, 0-2V, 0-5V, 1-5V, 0-
10v,

2-10vV, 0-20V

10mA into 0 - 2kQ,

20mA into 0 - 800Q.

< 0.05% (current limited to
22mA)

Output ranges:

Output drive:

Load change effect:

WARNING
The trigger capture button and programming
socket are at the same potential as
terminal 8. This may be at a dangerous
elevated voltage depending on your
application.
Always use an SL303 USB Isolator when
connecting between your PC and the SL350.

SL350 Pulse Frequency Transmitter

The SL350 is a software configurable pulse to process signal converter providing true 3-way
galvanic isolation up to 2500Vrms. A variety of pulse signals and sensor types are

Input span may be 1 pulse every 5 seconds or frequency of 0 to 150kHz. The
measurement may be over a narrow range for a deviation applications e.g. 47 to 53Hz.

The AUX sensor supply supports adjustable, current and voltage settings reducing hazards
in probe wiring and allowing the use of variable resistance sensors. Final calibration is set
using the free SL300 configuration software, no test equipment is required for accurate
calibration. Final adjustment of the trigger level may be performed wit the trigger capture

SL300 user software settings

>

YV V VYV

SL350-2

-

Input sensor and AUX supply.
Trigger level setting and capture.
Input filter.

Frequency measurement range.
Input linearisation

Process output range, limits and
action.

TRANSMITTER

g
S
£
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Ordering Detail

Order Code
SL350-20

Supply
10V - 60Vdc / 16 - 42Vac 50/60Hz

Response Time

When programming the module you need to specify
the frequency range minimum and maximum in
measure units (Hz or kHz)

If MAX <= 150Hz and the input frequency is < 10Hz
then the response is one cycle.

When input is 10Hz response is 100mS

When input is 1Hz response is 1 second.

The th fi

thee rigLeteaT;Ii\;eveotrI:;s " _I u \_1

same period, only the _| l_l U
JL T TJL

duty cycle has changed.
Period |

When measuring low
speed pulses the SL350
is measuring period, it is |
not a pulse counter.

The SL350 will work on frequencies over the
specified 150kHz. This is achieved by using a digital
divider on the input signal. The division factor is set
from maximum frequency entered during
programming.

If the maximum programmed as a very high and the
input frequency low long update times are expected
in the first 1% of the measurement range.

User Calibration

The SL350 is configured using the SL300 software
with no compromises on measurement accuracy and
speed. The first selection when programming is the
input sensor or signal type. Default settings for that
type are loaded and user settings continue from
that point.

Setting the required function is easy to do however
your APCS distributor can program your unit at no
charge when ordering.
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Automatic Trigger Update

You can specify the trigger point at time of ordering
or programming, however many customers are
unsure what the trigger point should be. If the
SL350 is connected to an input pulse/waveform the
trigger level may be set using the button located
under the top door.

Press and hold the Trigger Button until the Function
LED starts flash at a 2 second rate. Release the
Trigger Button, the Run LED will stop flashing while
the best input trigger for the input signal is
determined.

The updated input trigger and input amplifier gain
are permanently stored. When initially programming
the trigger function is set to “Trigger Capture” or
“Trigger tracking”.

Trigger Capture

The stored trigger level input gain is overwritten
when top trigger capture button is pressed.

Trigger Tracking

The stored level is overwritten
using the same process as
Trigger Capture however the
pulse valley and peak levels
will be continuously
monitored. The trigger is

Peak:

Valley:

continuously set half way
between these levels.

Period

If input pulses derive from magnetic speed sensors
the signal is generally sine with an equal positive
and negative half (not offset as shown above). The
SL350 only measures and triggers on the positive
part of an input signal these signals will have a
valley equal to 0 and the peak equal to the highest
value or Peak=v2xV,, for a sine wave).

Input Display Screen (on PC app)

SL350 measures frequency / period and converts
the measurement into a standard process output.
The input pulse valley and peak are also
continuously measured.

. Input
Collected data is 251 LPM" "pl.'
displayed on the . . EBORE
T7 900.00-3000.00Hz/Linear - 950.22Hz
screen example as C:0.9-3 LPM V:0.606 P:5.574 T:3.00
follows;
Top left: 2.51 measured input.
LPM engineering units
Second left: T7 Input terminal.
900.00-3000.00 MIN - MAX
Hz Measure units
/Linear Shape.
950.22Hz Measurement
Bottom left: C:0.9-3 Eng range.
LPM Eng units.
V:0.606 Valley, input min
(volts).
P:5.574 Peak, input max (volts).
T:3.00 Trigger level (volts).

Connection and Controls

Run LED flashes each time the output updates.

Function LED flashes at the same rate as the input
signal plus used during trigger capture.

SL300 interface socket connects to a PC via an
SL303 USB Isolator. The interface socket is at the
same potential a terminal 8.

~ Power Supply
ac/dc |

- c
ouT - £
=
@
V/ImA Output m
3
Q.
©
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[ | F @
comnector &
pesition SL350 0
)
J e
n 38
t3
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o« 22
g Em
AUX Supply =Y S 4
+ wa © g
_ Common 35 S
[ 12
+ High Signal Input 2 |:|§

+ f

Low Signal Input

Terminals 1 to 2 power the unit with 2.5kVrms
galvanic isolation to other terminals. Check
labelling at the terminals for correct supply voltage.

Terminals 3 to 4 are the process signal output with
2.5kVrms galvanic isolation to other terminals.

Terminals 5 to 8 are the input connections with
2.5kVrms galvanic isolation to other terminals.

5kHz Low Pass Filter

Available on all sensor types the low pass filter may
be useful in noisy environments. When enabled the
rise and fall time is limited to about 100uS in the

input amplifier.

| Period |

If a 50% duty cycle
5kHz square wave were
applied the input
amplifier will reproduce a signal looking more like
saw teeth removing additional higher frequency
noise and reducing amplitude by about 30% at
5kHz.

When using this filter the duty cycle and frequency
of the signal must be considered. It is not
uncommon for the input pulse to be a fixed ON
width and variable OFF width, or a fixed OFF width
and variable ON width.
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Input and Sensor Settings

The first setting to be made when programming is
to set the input sensor or signal type. Default
settings for that type are loaded when this setting is
changed replacing any existing settings.

NPN 3Wire Sensor

Three wire NPN sensor
requires an external 5k6
pull up resistor for the 4k7

signal into the LO input. pull-up
resistors

PNP 3 Wire Sensor

1

When

selecting the NPN sensor the
SL350 connects an internal drop
down resistor for the signal load.

lov

.

NAMUR 2 Wire Loop Powered Sensor

The NAMUR is powered from a
series 8.2V supply. When a target +v
is detected current drawn is
<1mA. With no target the current
is >2.2mA.

The LO input has an internal 1.5kQ
pull down resistor connected.

2 Wire Output Sensors

Sensors with floating 2 wire
output, may be connected with a
parallel constant current 4mA
supply.

When the sensor is ON the
voltage on terminals 7 and 8 is
low (0 to 0.7V depending on
sensor).

When off the voltage will increase
to approximately 6V as the 4mA

immunity as 4mA is always
flowing through the detection circuits.

flows through the internal 1.5kQ u PNP
pull down resistor.
This technique has higher noise L Contact

Inductive Speed Sensor

Inductive speed sensors give an
increasing frequency and voltage
output as ferromagnetic teeth are
passed beneath the magnetic sensor.
Trigger level is set low to suit
detection at low speed.

Any Pulse Trigger 50mV-6V. 50Vac max

LO Input maximum: 50Vvac

LO Input trigger range: 50mV to 6V.

LO Input impedance: 100kQ/1k5%Q user setting.
LO Gain 1 hysteresis: 60mV on trigger > 0.4V
LO Gain 5 hysteresis: 12mV on trigger < 0.4V
LO Gain 10 hysteresis: 6mV on trigger < 0.2V

All settings for
the LO input are
available for use

|L07 Any Pulse Trigger 50mv-6V. 50Vac maxj

Shape  |Linear - table

on terminals 5, | Ergineering
7 and 8 Undit Hz - 5 Unit LPM
Mininun 900.0 . Min 08

All previously Magimosn. 30000 | Max 30
defined = Sensor o oL Loadting [ s |
connections are

supported. __HIN BUE

Trigger Level v 250
f‘D‘F"MD“"‘ Capture  Track ‘

Any Pulse Trigger 8V-260V. 260Vac max

HI Input maximum: 260Vac

HI Input trigger range: 8V to 200V.

HI Input impedance: 220kQ.

HI Gain 1 hysteresis: 8.8V on trigger > 58.8V
HI Gain 5 hysteresis: 1.76V on trigger < 58.8V
HI Gain 10 hysteresis: 0.88V on trigger < 29.4V

When using input terminals 6
and 8 terminals 5 and 7 are
normally not required.

_N/ 0V / Ret

A / Signal

If building a mains frequency
transducer terminal 8 should
be connected to Neutral and terminal 9 to the
Active, the SL350 will operate safely with the leads
reversed however the programming socket and
trigger capture button located under the front lid
will be at active potential.

WARNING
The trigger capture button and programming
socket are at the same potential as
terminal 8. This may be at a dangerous
elevated voltage depending on your
application.

In the interest of development and improvement, APCS reserve the right to amend, without notice, details contained in
this publication. APCS will accept no legal liability for any errors, omissions or amendments.
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