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Explanation of symbols used in the manual:

- This symbol denotes especially important guidelines concerning the installation and
operation of the device. Not complying with the guidelines denoted by this symbol
may cause an accident, damage or equipment destruction.

IF THE DEVICE IS NOT USED ACCORDING TO THE MANUAL THE USER IS
RESPONSIBLE FOR POSSIBLE DAMAGES.

- This symbol denotes especially important characteristics of the unit.
Read any information regarding this symbol carefully

I. USER MANUAL FOR DATA RECORDER

1. BASIC REQUIREMENTS AND USER SAFETY

A - The manufacturer is not responsible for any damages caused by
inappropriate installation, not maintaining the proper environmental
conditions and using the unit contrary to its assignment.

- Installation should be conducted by qualified personnel . During installation all
available safety requirements should be considered. The fitter is responsible for
executing the installation according to this manual, local safety and EMC
regulations.

- The unit must be properly set-up, according to the application. Incorrect
configuration can cause defective operation, which can lead to unit damage or
an accident.

- If the device is equipped with PE conntector, it should be connected to PE wire.

- If in the case of a unit malfunction there is a risk of a serious threat to the
safety of people or property additional, independent systems and
solutions to prevent such a threat must be used.

- The unit uses dangerous voltage that can cause a lethal accident. The unit
must be switched off and disconnected from the power supply prior to
starting installation of troubleshooting (in the case of malfunction).

- Neighbouring and connected equipment must meet the appropriate standards
and regulations concerning safety and be equipped with adequate overvoltage
and interference filters.

- Do not attempt to disassemble, repair or modify the unit yourself. The unit
has no user serviceable parts. Defective units must be disconnected and
submitted for repairs at an authorized service centre.
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A - Do not use the device in areas which are vulnerable to excessive quakes,
vibrations, corrosive gases and oils.

- Do not use the device in potentially explosive environments.
- Do not use the device in water vapor condensation and icing exposed places.
- Do not use the device in places which are exposed to direct sunlight.

- It is necessary to insure that temperature around the device does not exceed
recommended values. If so, take under consideration forced cooling of
the device (e.g. using fan).

not be used in a household environment or similar.

@ The unit is designed for operation in an industrial environment and must

2. GENERAL CHARACTERISTICS

*  Multifunctional
Device is designed for recording, displaying current or averaged values and
presentation of technological parameter trends in graphic form.

* Large data storage capacity
The registered measurement results are recorded in the unit's memory. The
capacity of installed memory allows to store over 2 000 000 measurements.

* Configurable measurement and control input

The unit has up to 8 measurement channels (depending on version) of
measurement signals and one digital voltage input with programmable functions,
e.g. control of the recording process. Each signal can be freely configured and
described. Depending on device version all measured parameters must be available
as current type signals (0-20 mA or 4-20 mA standards for I version), voltage type
signals (0-5V, 1-5V, 0-10 V or 2-10 V standards for U version or standards K, S, J,
T, N, R, B, E for TC version) or resistance (Pt100, Pt500 or Pt1000 standards for
RTD version). The internal analogue-digital converter has a 12 or 16 bit resolution
(depending on input type), which provides high measurement resolution results.
Additionally, individual alphanumeric description (text) of each of the recorded
channels is possible.

* Fast serial interface
The data logger is fitted with a galvanic isolation RS-485 interface, programmed
with ModBus RTU transmission protocol. This enables the connection of a number
of data recorders into the network, remote collecting of data from each unit and also
remote configuration. The application of the RS-485 interface instead of RS-232 is
due to the possibility of achieving high transmission speeds using transmission lines
of larger length than is possible with the RS-232 interface.
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* Built-in USB Host interface
The device is equipped with built-in USB Host interface, allowing for data transfer to
popular USB Flash Drives (PenDrives). This method allows for significant
simplification of unit application: it is no longer necessary to connect PC and data
logger via RS-485 interface.
Significant acceleration of data transfer is an additional advantage: data download
can be 10 times faster than using RS-485 interface.

WARNING! Device should work properly with any standard Flash Drives, but
manufacturer can not guarantee proper cooperation with non-standard devices, or
with devices developed after data logger release.

* Wide range of power supply voltage and external sensor power supply
The built-in pulse power supply allows to power the device with 85...230...260 V
AC/DC, 16...24...35 V AC, 19...24..50 V DC, 11...12...16 V DC, 10...12..13 V AC
(depending on version). Data recorder (version with current inputs only) is equipped
with output for powering the sensor and converters with 24 V DC 5% and
max.current 50 mA for 11...12...16 V DC, 10...12...13 V AC power supply voltage
and max. 200 mA for other power supply voltage.

* Legible graphic display

The 128 x 64 points display with a backlight mounted on front of the unit is a big
advantage of the data recorder. It allows the display of trend graphs for each
channel separately. Different operation modes provide the possibility of selecting
and adjusting the method of data presentation depending on the user's
requirements. Data recording intervals are selected by the user from the menu
level. Additionally, it is possible to set the display to show one current value
measured for a selected channel.

» Easy configuration
There are 6 keys on the front of the data recorder that enable the configuration of
the unit. The menu assisted with full text descriptions makes the unit configuration
process quite easy. However, due to a significant number of configured parameters
it is advised to use the attached configuration software for PCs.
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3. TECHNICAL DATA

Power supply voltage
(depending on version)

External Fuse (required)

Power consumption

Measurement inputs
(depending on version)

I version:

U version:

RTD version:

TC version:

Digital input

Outputs

Recording cycle

Communication interface

Baud rate
USB Host interface

Display
Backlight color
(depending on version)

Data memory

Protection level

85...230...260 V AC/DC; 50 + 60 Hz (separated),
19...24..50 V DC, 16 V...24...35 V AC (separated)
or11..12..16 V DC, 10...12...13 V AC (separated)

T - type, max. 2 A

for power supply voltage: 12 V DC max. 5 W,
for other power supply voltage:
typically 3 VA; max. 5 VA

up to 8 inputs 0-20 mA or 4-20 mA, common ground,
overload protection, input current is limited to 50mA

(typical)
up to 8 inputs 0-5V, 1-5V, 0-10V, 2-10V, common ground

up to 8 inputs Pt100, Pt500 or Pt1000 type with
automatic connection recognition (2 or 3-wires)

up to 8 thermocouple inputs type K, S, J, T,N, R, B, E

1 input 24V DC, galvanic isolation
power consumption: 7,5 mA / 24V,
isolation: 1min @ 500V AC.

2 electromagnetic relays, NO type,
5A/250V AC (resistance)
3A/250V AC (reactance)

1sec./2sec./5sec./ 10 sec./ 15 sec. /20 sec. /
30sec. /A min./2 min./5 min./ 10 min. / 15 min. /
20 min. / 30 min. / 60 min.

RS-485, 8N1 / Modbus RTU, galvanic isolated:
1min @ 500V DC.
1200 bit/s + 115200 bit/s

Cooperation with standard Flash Disks

LCD graphic display, 128 x 64 points, with backlight
white or amber

8 MB
IP 65
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Housing type
Housing material
Housing dimensions (L x H x D)
without glands
with glands
(depending on version)
version with 1 to 4 inputs
version with 8 inputs

Glands

power supply and relays

RS-485 and digital input
measurement inputs

(depending on version)

version with 1 to 2 inputs

version with 4 inputs

version with 8 inputs

Operating temperature
Storage temperature

Humidity

Altitude

Screws tightening max. torque
Max. connection leads diameter
Safety requirements

panel
ABS + polycarbonate

166 x 161 x 103 mm

166 x 189 x 103 mm
166 x 192 x 103 mm

1 x M20 with insert for cables 2 x 5mm
1 x M16 without insert

1 x M20 with insert for cables 2 x 5mm

2 x M20 with insert for cables 2 x 5mm

2 x M25 with insert for cables 4 x 5mm

(inserts provide tight seal by filling spaces between the
wires)

0°C to +50°C (standard)

-20°C to +50°C (optional)

-10°C to +70°C (standard)

-20°C to +70°C (optional)

5 to 90% no condensation

up to 2000 meters above sea level

0,5Nm

3 mm?

according to: PN-EN 61010-1
installation category: Il

pollution degree: 2
voltage in relation to ground: 300V AC

insulation resistance: >20MQ
isolation strength between power supply and input/output
terminal: 1min. @ 2300V (see Fig. 3.1)

PN-EN 61326-1

EMC
@ I version
U version
2.10V)
RTD version
TC version

Device described in this manual is available in two versions differed by
measurement inputs type. This manual contain following short descriptions:

- means device with current type inputs (0..20mA, 4..20mA)

- means device with voltage type inputs (0..5V, 1..5V, 0..10V,

- means device with RTD-type inputs (Pt100, Pt500, Pt1000)
- means device with TC-type inputs (K, S, J, T, N, R, B, E)

Parameters of current type inputs ( I version )

Input type
Measurement range

0-20 mA or 4-20 mA, common ground
+ 9999 plus decimal point
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Current measurement accuracy
Temperature stability

Sampling rate

Accepted prolonged input overload
Measurement input resistance
Sensor power supply output

1+ 0.1% @ 25°C; £ one digit (for 0-20 mA range)
50 ppm/°C

8 sps

20%

120 Q

24V DC = 5% and max. current:

50 mA for power supply voltage 11...12...16 V DC,
10...12...13 V AC,

200 mA for other power supply voltage,
Uninsulated from measurement inputs

Parameters of voltage type inputs ( U version )

Input type

Measurement range

Current measurement accuracy
Temperature stability

Sampling rate

Accepted prolonged input overload
Measurement input resistance

0-5V, 1-5V, 0-10V, 2-10V, common ground

1+ 9999 plus decimal point

1+ 0.1% @ 25°C; £ one digit (for 0-10 V range)
50 ppm/°C

8 sps

20%

64 kQ

Parameters of RTD type inputs ( RTD version )

Input type
Measurement range

Measurement accuracy
Temperature stability
Sampling rate

Measurement wires resistance

Pt100, Pt500 or Pt1000 type with automatic
connection recognition (2 or 3-wires)

-100,0°C + +600,0°C
-148,0°F + +999,9°F

1 0.15% @ 25°C; £ one digit
100 ppm / °C

1 sample per 2.5 sec

max. 20 Q (every wire)

Parameters of TC type inputs ( TC version )

Input type
Measurement range

Measurement accuracy

Accuracy of cold ends temperature
compensation

Thermocouple type K, S, J, T,N, R, B, E
K: -200°C + 1370°C
S: -50°C + 1768°C
J: -210°C + 1200°C
T: -200°C + 400°C
N: -200°C + 1300°C
R -50°C + 1768°C
B: 250°C + 1820°C
E: -200°C =+ 1000°C
e -30mV + 80mV
-50mV + 120mV

1+ 0.1% @ 25°C; £ one digit

+1°C
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Temperature stability 50 ppm/°C
Sampling rate 2 sps
Accepted prolonged input overload 20,00%
Input impedance typ. 1IMQ

Measurement inputs should be connected with isolated signals (it is
A recommended to use shielded cables)

Cables connected to RTD inputs can not be longer than 30 meters and must be
laid completely in building.

Software (Windows environment)
» S-Toolkit, PC software for data logger easy configuring,
» Loggy Soft, PC software for moving, reporting, archiving and displaying recorded data.

@ This equipment is not intended for use in residential environments and may
not provide adequate protection to radio reception in such environments.

Carefully check that the isolation used with the unit (Fig. 3.1) meets the
expectations and if necessary use appropriate measures of overvoltage protection.
Additionally, insure the appropriate air and surface insulation gaps when installing

(Tab. 3.1).
Range of operating voltage Air gap [mm] Surface gap [mm]
Up to 50V RMS or DC 0,2 1,2
Up to 100V RMS or DC 0,2 1,4
Up to 150V RMS or DC 0,5 1,6
Up to 300V RMS or DC 1,5 3,0

Tab. 3.1. Minimal insulation gaps according to EN 61010-1

10



User manual - DATA RECORDER — wall mounted and cooperating software

USB

Internal circuits

Relay 1
External PE I
Measurement s oo et | ciroult H Power
inputs circuit circuit supply
Relay 2
v Reinforced insulation (2300V AC / 1 min)

Supplementary insulation (1350V AC / 1 min)

Basic insulation (500V AC / 1 min)

No insulation

Fig. 3.1. Schematic diagram showing the insulation between individual circuits of the unit.

11
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4. DEVICE INSTALLATION

The unit has been designed and manufactured in a way assuring a high level of user
safety and resistance to interference occurring in a typical industrial environment. In order to
take full advantage of these characteristics installation of the unit must be conducted correctly
and according to the local regulations.

A - Read the basic safety requirements on page 4 prior to starting the installation.

- Ensure that the power supply network voltage corresponds to the nominal
voltage stated on the unit’s identification label.

- The load must correspond to the requirements listed in the technical data.
- All installation works must be conducted with a disconnected power supply.

- Protecting the power supply connections against unauthorized persons must be
taken into consideration.

4.1. UNPACKING

After removing the unit from the protective packaging, check for transportation damage.
Any transportation damage must be immediately reported to the carrier. Also, write down the
unit serial number located on the housing and report the damage to the manufacturer.

4.2. ASSEMBLY

A - Disconnect the power supply prior to starting assembly.

- Check the connections are wired correctly prior to switching the unit on.

Optionally, the insert with the key can be included to the device to reduce the risk of
tampering. To assembly the insert first remove the end cap then insert the insert (see Fig.
4.1). Inserting the insert may require using force.

12
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O

Press lightly

Slide out the end cap

13
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0

Insert the insert d)
with the key

Turn and remove
the key

Fig. 4.1. Method of the insert assembling

In order to install the unit a mounting hole must be prepared as it is shown on
Fig. 4.2. First drill central hole and mount a hook, bolt or screw and hang the
device. Then mark drill places for rest of the mounting holes, drill them and mount

the device. It is recommended to use ¢$8 dowels and ¢4 screws. After assembling
the device, remove protective films from door and display.
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$8

o

120

08 H8

151 |

Fig. 4.2. Placement of the mounting holes

4.3. CONNECTION METHOD

Caution

4N

- Installation should be conducted by qualified personnel. During installation all
available safety requirements should be considered. The fitter is responsible for
executing the installation according to this manual, local safety and EMC
regulations.

- The unit is not equipped with an internal fuse or power supply circuit breaker.
Because of this an external time-delay cut-out fuse with a small nominal current
value must be used (recommended bipolar, max. 2A) and a power supply circuit-
breaker located near the unit. In the case of using a monopolar fuse it must be
mounted on the phase cable (L).

- The power supply network cable diameter must be selected in such a way that in
the case of a short circuit of the cable from the side of the unit the cable shall be
protected against destruction with an electrical installation fuse.

- Wiring must meet appropriate standards and local regulations and laws.

- In order to secure against accidental short circuit the connection cables must be
terminated with appropriate insulated cable tips.

15
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A - Unused terminals (marked as n.c.) must not be used for connecting any

connecting cables (e.g. as bridges), because this can cause damage to the
equipment or electric shock.

- If the unit is equipped with housing, covers and sealing to, protecting against
water intrusion, pay special attention to their correct tightening or clamping. In the
case of any doubt consider using additional preventive measures (covers, roofing,
seals, etc.). Carelessly executed assembly can increase the risk of electric shock.

- After the installation is completed do not touch the unit’'s connections when it is
switched on, because it carries the risk of electrical shock.

Due to possible significant interference in industrial installations appropriate measures
assuring correct operation of the unit must be applied. To avoid the unit of improper
indications keep recommendations listed below.

Avoid running signal cables and transmission cables together with power supply cables
and cables controlling inductive loads (e.g. contactors). Such cables should cross at a
right angle.

Contactor coils and inductive loads should be equipped with interference protection
systems, e.g. RC-type.

Use of screened signal cables is recommended. Signal cable screens should be
connected to the earthing only at one of the ends of the screened cable.

In the case of magnetically induced interference the use of twisted pair of signal cables is
recommended. Twisted pair (best if shielded) must be used with RS-485 serial
transmission connections.

In the case of measurement or control signals are longer than 30m or go outside of the
building then additional safety circuits are required.

In the case of interference from the power supply side the use of appropriate interference
filters is recommended. Bear in mind that the connection between the filter and the unit
should be as short as possible and the metal housing of the filter must be connected to
the earth with the largest possible surface. The cables connected to the filter output must
not be run with cables with interference (e.g. circuits controlling relays or contactors).

Connections of power supply voltage and measurement signals are executed using the

clamping connections on the bottom of the unit’s housing.

Some glands have the inserts which allow to drag wires without losing tightness. They

have small range of clamping so wires diameter should be about the same size as holes in
glands (5 mm).

Recommended usage of glands (from right to left):

16

M20 gland with insert for power supply and relays — one hole of the insert for supply cable,
second for relays in common cable,

M16 gland without insert for RS-485 and digital input — all in common cable,

M20 or M25 glands with insert for measurement inputs — each channel has his own hole in
the insert,
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Fig. 4.3. Method of cable insulation replacing and cable terminals dimensions

O

6-7 mm

max. 2 mm

Fig. 4.4.Method of cable connecting

A All connections must be made while power supply is disconnected !

N

2

FUSE

EOI °o L
O ON

Depending on version:
85...230...260V AC/DC lub
19...24...50V DC; 16...24...35V AC
11..12...16 V DC, 10...12...13 VAC

Fig. 4.5. Connection of power supply

17



User manual - DATA RECORDER — wall mounted and cooperating software

6 5
0

DATA -

GND-RS e

Fig. 4.6. Connection of RS-485 transmission signals

external
supply

24V DC

7 DN+
12 DN-
N

DATA +

external switch

recording enable

Fig. 4.7. Connection of digital input (depending on data recorder configuration)

4.3.1.Connections of current type inputs ( I version )

sensor supply output

_— current inputs ——

+24V
| . 200mA

7N RS-485 R1
@~ © 1 T M N oS + —
2 2 2 2 2 2 2z z =z §{ g . 4
< < < << < << o0 % " 5 o %
s [ m— | o s R |
22 21 [20 19 [18 [17] 16 [15 [14 (13 7 6 [5 [4] [3]
s [ m— | @ s R | — .3
32 31 30 29 28 27| [26) 25 |24 [23 12 11 10 [9] [s] 2] [1]
[ —
AN additional terminals / —— R ) power
i = £ KX 0@ suppl
(internally connected) 5 & & y
z Z R2 (depend_ing
[CEO) on version)

18

Fig. 4.8. Terminals description (| version )
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22/121/12011918/117 16 15 |14
32 31 30 29 28 27 26 2524

! !

input 8 input 1
4-20 mA 4-20 mA

Terminals 14 and 24 are shorted

Fig. 4.9. Connections of current signals of active sensors

(current signal 0-20 mA or 4-20 mA and ground)

22/12120/119/18/1716 15
3231 30 29 28 27 26 25

w1 w1

input 8 input 1
4-20 mA 4-20 mA

Terminals 13 and 23 are shorted

Fig. 4.10. Connections of current signals of 2-wire sensors

(sensor power supply voltage and 4-20 mA signal)

4.3.2.Connections of voltage type inputs ( U version )

Terminals from 23 to 32 are on GND potential

Terminals form 23 to 32 are on +24V potential

sensor supply output
+24V
| 200mA
© N~ © 1 ¥+ O N - o + —
£ £ 2 2 2 2 2 2 2z § S . .
4 < < < € < < < O + w o m
— .3 o s Y — |
2221201918171615 765@
32 31 30 29 28 27 26 25 @ 12 11 10 @
\_ additional terminals _/ ¢ ¢ e ) )
. E ¥
(internally connected) € c 8 & a
z 2
6 6 R2

e [ o |
2] [1
power
supply
(depending
on version)

Fig. 4.11. Terminals description ( U version )
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4.3.3.Connections of temperature type inputs ( RTD version )

21 20 19 18 17 (16| 15 14 13

Y- f v f Y f RS-485 R1

AING AIN3 AIN1

Din+

o &

A
2/ [0

—_—
) power
supply

(depending

R2 on version)

30 29 28 |27 26/ 25 |24 23 22

ol ) N o
AIN7 AIN4 AIN2 @

39 38 37 36 35 (34 (33 32 31

»‘ R
c c <

AINS8 AIN5

[ [3]] —
[oo3[] [e]]]

-
N
-
-
-
o

Din-
GND -RS
GND -RS

Fig. 4.12. Terminals description ( RTD version )

The Pt100 / Pt500 / Pt1000 sensor can be connected to the device in typical 3-wire circuit

(Fig. 4.13 a) or 2-wire circuit (Fig. 4.13 b). Due to precision of measurement 3-wire circuit is
recommended.

If 2-wire circuit is used, the resistance of wires should be as small as possible, to

@ avoid measurement errors. Measured value can be corrected (constant correction)
using ,Bias” parameter from menu ,Input settings”. Due to low precision 2-wire
connection is not recommended.

When 2-wire connection is used, the resistance of particular wires (Ra + Rb) DOESN'T HAVE
TO BE IDENTICAL but should be as small as possible. When 3-wire connection is used, the
resistance of particular wires (Ra + Rc) MUST BE IDENTICAL to enable proper compensation
of it's resistance. The resistance of particular wire should not be greater than 20 Q.

a) 1272625 b) 127 2625
[T [ ne |
' Ra \Rb‘ w\R Ral | wa
| [Ral RB| [Re i i
@S 7
Pt100 Pt100
Ra=Rb=Rc Ra, Rb as small as possible

Fig. 4.13. Connection of Pt100 sensors for channel no 4:
a) 3-wire circuit; b) 2-wire circuit;

20
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of connection while the unit is powered causes measurement errors by several

@ The connection circuit should not be changed while unit is powered. Every change
seconds after change.

4.3.4.Connections of thermocouple type inputs ( TC version )

—

hermocouple inputs —~ RS-485 R1

AIN 8 \
AIN 7

2 Z2 Z2 Z2 Z2 2

© 1 T M N - PPN
< < < < < < 'ﬂ'lé":\ ij

20, 19 18 (17 |16 (15

Din+

N
N
N
-

B
(o ][« )]

aja
—_——

) power
supply

R2 (depending

on version)

32 |31/|30/| 29 | 28 | (27 | |26 | 25

w
o
N NG NG NG NG NG NG NG @

-
N
-
-
=
o

Din
GND-RS
GND-RS

Fig. 4.14. Terminals description (TC version)

4.4. MAINTENANCE

The unit does not have any internal replaceable or adjustable components available to
the user. Pay attention to the ambient temperature in the room where the unit is operating.
Excessively high temperatures cause faster ageing of the internal components and shorten the
fault-free time of the unit's operation.

In cases where the unit gets dirty do not clean with solvents. For cleaning use warm water with

small amount of detergent or in the case of more significant contamination ethyl or isopropyl
alcohol.

A Using any other agents can cause permanent damage to the housing.

N4 | Product marked with this symbol should not be placed in municipal waste. Please
check local regulations for disposal of electronic products.

.v
Y A
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5. FRONT PANEL DESCRIPTION

display

@ <« programming

pushbuttons

USB in front
depending on version

Key designation and functions

Symbols used in the manual: [ESC/MENU]
MENU Functions:

* go to main menu (press and hold by at least 2 sec.),

* go to result presentation modes menu,

» exit the current level and return to previous menu (or to one of result
presentation modes),

» cancellation of changing the edited data logger parameter.

Symbols used in the manual: [ENTER]
Functions:

+ start editing parameter,

* go to submenu,

« confirm change of edited parameter.

< > Symbols used in the manual: [<] [>]
Functions:

+ change the horizontal cursor position,

* modify edited data logger parameter

+ change of channel number in one of four result presentation modes and
during measurement channel configuration.

Symbols used in the manual: [*] [v]
Functions:

+ change the vertical cursor position,
+ modify edited data logger parameter,
+ change of channel result presentation mode.

ENTER|

22
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6. PRINCIPLE OF OPERATION

After turning the power supply on, the logo and basic unit data are showed on the
display, then the unit goes to the measurement mode.

6.1. MEASUREMENT MODE

In the measurement mode the unit executes the measurement of values of signals
connected to measurement inputs, hereafter called measurement channels (the number of
available channels depends on the unit version). For each channel measurements are
conducted at the frequency of 1 time per second (I and U inputs), 1 time per 2.5 seconds
(RTD inputs) or 1 time per second (TC input). The results of the conducted measurements are
shown on the LCD display. The unit computes the measurement results into indicated values
proportionally (linear).

All available parameters of the unit’s operation can be configured in the main menu (see
DEVICE PROGRAMMING) or using the RS-485 interface and software installed on your PC.

@ Configuration of the device (via menu or RS-485 interface) do not stops the data
recording process.

Results of measurements conducted for active (selected by the user) channels of the unit
are displayed in one of the available result presentation modes (see RESULT
PRESENTATION MODES).

6.1.1.Measurement ranges definition of current inputs ( U/I version )

The nominal range of input current (voltage) for each input is 0-20 mA or 4-20 mA (0-5V,
1-5V, 0-10 V or 2-10 V) and can be extended to the maximum of 0-24 mA (0-6 V or 0-12 V),
independently to each measurement channel. The range of measurement results
corresponding to the nominal range of input current (voltage) is defined as user defined
range. The range of measurement results corresponding to the range of input current (voltage)
including the extensions is defined as allowable measurement range (Fig. 6.1 and Fig. 6.2).
All values presented as sliders are scaled due to user defined range. Graph is scaled due to
allowable measurement range.

”Lower ext.” parameter ”Higher ext.” parameter
i ‘ user defined range ‘
- > > >
| |
® o
”Lo value” parameter ”Hi value” parameter
- >

permissible measurement range
* "Lower ext." parameter is only significant for an input current range of 4-20 mA.

Fig. 6.1. Definition of measurement ranges (I input)
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”Lower ext.” parameter ”Higher ext.” parameter

l ‘ user defined range ‘
- > < > >

. .
T

”Lo value” parameter ”Hi value” parameter

- permissible measurement range >

* "Lower ext." parameter is only significant for an input current range of 1-5V and 2-10 V.

Fig. 6.2. Definition of measurement ranges (U input)

The range of displayed values, unit of measured value and position of the decimal point
(for presentation in numeric form) and name of channel are defined by the user.

6.1.2. Measurement ranges definition of RTD and TC inputs ( TC/RTD version )

The range of every input's measured signal is selectable, and user defined as user
defined range. All values presented in graphic form (graphs, sliders) are scaled due to user
defined range. The range of the results referred to maximum hardware performances is
defined as allowable measurement range (Fig. 6.3 and Fig. 6.4).

‘ user defined range ‘ ”Hi value”
- >
parameter

\
N, ‘/

”Lo value”
parameter

-100 °C +600 °C
\ permissible measurement range ‘
>+ 44
/‘ | measurement result is displayed | \
) | regardless on nominal range exceeding ‘
display display
message "-Lo-" message "-Hi-’

Fig. 6.3. Definition of measurement ranges (RTD input)

< user defined range »1 ”Hi value”

parameter

|
-

upper range limit

”Lo value” |
parameter ‘

N,

lower range limit .
permissible measurement range

> ‘4 ﬁ<
/ | measurement results displayed ‘ \
\ regardless on nominal range ‘
"_Lo-" exceeding "_Hi-”

displayed Fig. 6.4. Definition of measurement ranges (TC input) displayed

The range of the displayed values, type of input signal, scale bias, and name of the
channel are defined by the user.
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6.1.3.Recording momentary and averaged data

Values corresponding to the results of current measurement conducted for each channel can
be recorded (stored in the non-volatile memory of the unit) for further analysis. The recording
of measurement results for all channels is performed with the same frequency, defined by the
user in the range between 1 record per second to 1 record per hour ("Rec. period"
parameter). Recording times are synchronized with the internal real time clock. Recording can
be stopped at any moment with selected status on digital input of the unit ("Triggering"
parameter).

In order to enable more advanced mathematical processing of recorded signals it is
possible to set the unit's options to record averaged measurement results. Setting the
recorded value type to averaged value (parameters "Channel 1"... "Channel 8", depending
on the number of channels in the unit) causes that instead of momentary values the unit
records in its memory values that constitute the average results of measurements conducted
during the set recording period. All measurements conducted by the unit shall be averaged,
irrespective of the set recording frequency.

The principle of recording measurements is presented in Fig. 6.5. In the case of recording
momentary values t(a), t(b), t(c) designate the recording times of values corresponding to

current measurements a,, b,, ¢.. In the case of recording averaged values t(a), t(b), t(c)
designate the times of recording values corresponding to measurement averaging results,

a...am, bs...b,, c4...c, correspondingly.

___”Rec.period” parameter >l ”Rec.period” parameter >

A

a,a b, b, b, b, c ¢, c ¢, d, d,
i I R | I
t(a) At t(b) t(c)
. -
Explanation:
t(a), t(b), t(c) - recording points
a,b,cd - measurement points
At - delay between measurements:

0.125 s (I and U version ), 2.5 s ( RTD version ) or 0.5 s ( TC version )

Fig. 6.5. Principle of measurement recording

Averaging operation concerns only the type of recorded values; it does not concern

@ the method of presentation of current measurement. In all result presentation modes,
indications - described in the remaining part of the manual as results of
measurements not recorded in the unit's memory - correspond to the momentary
value of the measured signal.

Averaged values can be viewed in the data logger only in the "Measurements list" and
"Graph" results presentation mode, because these modes enable presentation of values
recorded in the unit's memory. Averaged values can also be viewed in the database
downloaded by the software working with the data logger.
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In the case of multiple changes of type of recorded value (momentary values of
averaged values) there is no possibility to distinguish whether data recorded in the
memory concerns momentary measurement value or averaged measurement results.

Recording the measurement results in the non-volatile memory can be executed in two modes:
"until full" or "cyclic" ("Write" parameter). The first mode enables the recording of such
amounts of data as the unit's memory allows for, then the recording is stopped. In the second
mode, once the memory is full, the results are recorded from the starting address in the
memory, overwriting existing measurement results. The time remaining until the memory is full
is displayed once the unit is started and in the "Device information" menu, available in the
units main menu.

In the case of both modes, once the memory is full, a warning message is displayed (see
description of "Write" parameter in the "Logging setup" menu). The recorded data should be
periodically downloaded to a PC using appropriate software or USB FlashDrive.

All parameters concerning the recording mode, the influence of digital input on the
recording method, the recording frequency and type of recorded value are available in the
"Logging setup" menu described in section MAIN MENU DESCRIPTION.

6.2. MODES OF RESULT PRESENTATION

The results of measurements conducted for active channels are presented in numeric or
graphic (graph or bar) form. Selection of one of the available results presentation modes can
be made using the [*] and [v] keys in the measurement mode. Configuration of the method of
displaying in the selected results presentation mode can be made in the menu of the given
presentation mode (see DESCRIPTION OF RESULTS PRESENTATION MODES MENU). The
following presentation modes are available:

11:33:10 HED iz.1i0. 200K
3.Temp. 1 L°C 1 - "Single channel' mode (Fig.6.6) enables the last
measurement for one of the measurement channels to be
viewed in the numeric and graphic form (bar).
N
cEil |

Fig. 6.6. "Single channel" mode

. Temp . 1
0030147 H

1

.1

.1

1

copa ol iy 1
1

1

1

cifa 0l iy

"Measurements list' mode (Fig.6.7) enables the
momentary values recorded during the set period of time
or averaged values of the conducted measurements for
one of the measurement channels to be viewed in numeric
form.

P e e 50 50 o5 e e
LI LT T T ]
R o
[ e e e e 2 2 2 2
1o [N STy
[
M= Ferr- 2
NP oooo )
B ers 1 1 1

Fig. 6.7. "Measurements list" mode
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- "Graph" mode (Fig. 6.8) enables the momentary values
or averaged values of measurements conducted for one of
measurement channels to be viewed in the form of a
graph.

Fig. 6.8. "graph" mode

11:4&: 3z WED i:z.10. 200k

A an oey - "Channels list' mode (Fig. 6.9, 6.10) enables the
38 of measurement results for all active measurement
0
0

Pressure
FloW
Height
Fosition

=
L] 5
F. TeHp. 1 3
TeHp. & X . A i
L channels to be viewed in numeric or graphic (bar) form.
i

0= O L L
" E ®E ® BN

Fig. 6.9. "Channels list” mode (values)

11:4%: 3 HED 1z.10. 200k

1. Current coni—1
£« HuRidity Pt —

S« Tedp. 1 ERk] —
9. Tedp. & Ehk E—
2. Pressure -EEnl 1]
B. FloMW 1Z 12 |
E. Height

oaC——1
Pogi1tioh oRC——

Fig. 6.10. "Channels list' mode (bars)

After starting the unit the result presentation mode and channel selected prior to
switching off the unit are active (this information is stored in the EEPROM memory)

6.2.1. "Single channel” mode

This mode (Fig. 6.11) displays the result of the last measurement for one of the active
channels in numeric form (in the middle part of the display) and in the form of a bar
(percentage, at the bottom of the screen). The graphical indicator (bar) always shows the
relation of the measurement result to the user defined range (see description of "Hi value”,
"Lo value" parameters in the "Inputs settings" menu).

channel name current date

current time ———— - 11:33:10 HED 1z .10.z0nE
|, Z.Temp. 1 L=C ‘L

channel number — 3 8 1 unit name
| |
I ZEL |

bargraph measure result
in numerical mode

—»

percentage rate of measure result to
user defined range

Fig. 6.11. Unit in "Single channel” result presentation mode
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Exceeding the user defined range (Fig. 6.12) is signalled on the bar with an arrow indicating
the direction of exceeding the range. If the measurement result for one channel exceeds the
allowable measurement range (Fig. 6.13) instead of the result in numeric form the display
shows a "-Hi-" or "-Lo-" message (depending on the direction of exceeding).

channel name current date

/

current time — | 11:33:10 HE[I 1z.10. z00E unit name

JSTemp Lo <31

channel number ]
— | measure result
in numerical mode

arrow indicates it T [
exceeding /

of user defined range percentage value of exceeding

Fig. 6.12. Exceeding user defined range in "Single channel” mode

channel name current date
current time ™[ 11:33:10 A WED 1g.10. 200 "
unit name
//v 2. Ternp. 1 [*C X
channel number
— - warning message
informing that input allowable
arrow indicates [£ L . | range is exceeded
exceeding /
of user defined range percentage value of exceeding

Fig. 6.13. Exceeding allowable range in "Single channel” mode

Functions of keys in "Single channel” mode:

ESC
MENU * go to main menu (press and hold for approx. 2 seconds),

6.2.2."Measurements list" mode

change channel number,

change results presentation mode.

The values displayed in this mode depend on the set type of recorded value (see
description of parameters "Channel 1"..."Channel 8" in the "Logging setup" menu).
In the case of recording momentary values in this mode (Fig. 6.14, 6.15) the display shows
9 consecutive measurement results (including their execution time) in numeric form for one of
the active channels. It is possible to view the last recorded measurement results or results of
measurements recorded previously (depending on the "List type" parameter setting in the
"Measurements list options" menu). If the result of the measurement recorded for the given
channel exceeds allowable measurement range, instead of the result in numeric form the ”
Hi-" or "-Lo-" message is displayed (depending on the direction of exceeding, see description
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of "Upper ext." and "Lower ext." parameters in the "Inputs settings" menu). In order to go to
the "Measurements list options" menu press the [ESC/MENU] key.

If the "List type" parameter in the "Measurements list options" menu is set as "current”
(Fig. 6.14), the last of the displayed results (displayed in negative) concerns the current
measurement (not recorded). Above the result of the current measurement the display shows
the measurement recorded so far (stored in the non-volatile memory) for the given channel. If
there are no recorded measurements in the unit's memory at the moment, the list of recorded
measurements will be empty and only the result of the current measurement will be displayed.
Pressing the [ENTER] and [*] keys simultaneously allows list type to be switched from current
to historical.

@ Returning to the current list type is only possible from the "Measurements list
options" menu.

channel name .
l unit name

/

2. Temp. 1 o recorded overload

cOonEA0.i: HED E
L
==
0
L

channel number

1
EOOE10.1F WED 1

CEini: HED I
recording < | SppET0iE WED 1
date and time conE indiz HED 1
EOOE10.1F WED 1
EOOE10.1F WED 11:4E:ED

recorded

1:4E:1
i:ye:z
i:ye:z
i:4E:3
i:4e:3
1:4E:y
1:45:H measurements

date and time of ZO0E.10.12 11:4EE]L
current measurement ——— cu_rrent megsuremgnt
(not recorded yet) (displayed in negative mode)

Fig. 6.14. Unit in “Measurements list” measurement results presentation mode.
“List type” parameter set as “current”,

If the "List type" parameter in the "Measurements list options" menu was set as "historical”
(Fig. 6.15), the last of the displayed results (displayed under the line) concerns the
measurement recorded at the time (or directly after it) defined by "Date" and "Time"
parameters in the "Measurements list options" menu. Above the line, the display shows
results of previously recorded measurements, i.e. before the time defined by "Date" and
"Time" parameters in the "Measurements list options" menu.

If there are no recorded measurements in the unit's memory, the list of recorded

measurements will be empty. Holding down the [ENTER] key and [*] or [v] key at the same
time allows the measurement list to be scrolled through.
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channel name unit name
channel number J
recorded overload
2. Temp. 1 C 4
, 2005101z WED 11:50:z0 < Hl =
g e | SCAUEE M Hibe -l
date and time EOOEA01Z HED 11:E0:3C T4k
ZO0EA01Z WED 11:E0:dn g1
ZO0E 1017 WED 11:E0:4E £1.3
, zo0E 101z WED 11:Ed:ED T .
measurement registered EOOE 101y WED 1i:E0:EE 4003 measurement registered
at (or after) time point ZO0E. 101z MED 11:51:00 ii0.0 before time point
defined by ,Date*and —*> defined by "Date” and
~Time* parameters Time” parameters

Fig. 6.15. Unit in “Measurements list” measurement results presentation mode.
“List type” parameter set as “historic”.

When scrolling through the measurement list the "List type", "Date" and "Time" parameters in
the "Measurements list options" are set automatically depending on the time and date of the
currently displayed measurement results. The method of displaying shall be automatically
adjusted to the new values of these parameters.

menu shall be later than the current date and time defined by "Date" and "Time"
parameters in "Date & time settings" menu (calling parameters recorded "in future")
the display will only show the list of measurement results recorded so far and the
"Date & time settings" parameters shall be automatically reset to date and time
values of the latest measurement.

@ If the setting of "Date" and "Time" parameters in the "Measurements list options"

In the case of recording averaged values all indications in the "Measurements list" mode
concerning values recorded in the unit's memory, constitute averaged values of measurement
results. The current value indications concern only momentary measurement values.

During the recording of averaged values of measurement results, the exceeding of the
allowable measurement range is understood as exceeding this parameter by at least one
from the current measurements incorporated into the averaging.

In the case of exceeding the upper limit, lower limit, or both limits of the measurement range in
the given recording period, values represented in the form of "-Hi-", "-Lo-" or "-Hi/Lo-"
messages will be recorded in the unit's memory instead of averaged results.

[u
B ]
*

2.Temp. 1 "X” signs displayed
" — for data not readed yet
message informing E
that data is being -+%  GEARCHING

Z00E. 1012 MED 11:50:40
readed from memory ZOE. 1017 HED 11:50:4E

L
L
cOoE 101z HED 1i:E0:Ed E
i

Y7o RELC. <

[ -

coof.i0.iz WED 1i:C0:CE
c00b. 10,12 HED 1i:Ei:00

-
i
9
c
£
0

L= L= = ) ]

Fig. 6.16. Message displayed while downloading data to be displayed
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i

During the download of data to be displayed from the unit's memory (recorded
measurement results), an appropriate message is displayed instead of the
measurement result (Fig. 6.16). "X" is displayed for data that has not been
downloaded yet.

Functions of keys in "Measurements list" mode:

ESC

z 29

(]

go to main menu (press and hold for approx. 2 seconds),
go to "Measurements list options" menu, description on page 45.

change channel number,

change results presentation mode.

» scroll through measurement list (for historical list),
+ switching list type from current to historic (for current list).

6.2.3.”Graph” mode

Values displayed in this mode depend on the set type of recorded value (see description
of parameters "Channel 1"..."Channel 8" in the "Logging setup" menu).

In the case of recording momentary values in this mode (Fig. 6.17) the display shows
measurement results in the form of a graph, numeric form and in the form of a vertical bar.
Numeric values (displayed over the graph) and vertical bar (displayed to the right of the graph)
indicate the value corresponding to the result of the current measurement, irrespective of the
set time scale of the graph. The graphical indicator (bar displayed to the right of the graph)
always indicates the measurement result to the graph scale range ratio (see description of
"Hi value" "Lo value" parameters in the "Inputs settings" menu).

@ Depending on measurement inputs type graph scale range is defined as:

+ for U/l version - graph scale range = allowable measurement range
* for RTD input (TC/RTD version)

- graph scale range = user defined range

* for TC input (TC/RTD version)

- graph scale range = user defined range
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channel name measure result
in numerical mode
\ # unit name
channel number T Teme. 1 L
N T [——points of registration

vertical axis (values)

<—— bargraph

\ time unit

graphscale — ",

range -10 -3 -& -4 -z =me:.

measure result horizontal axis (time)
in graphical mode (graph)

Fig. 6.17. Unit in "Graph" result presentation mode

Exceeding the graph scale range (Fig. 6.18, 6.19) is announced on the bar in the form
of an arrow indicating the direction of exceeding the range. If the measurement result for the
given channel exceeds the graph scale range (Fig. 6.18, 6.19) instead of the current numeric
value (displayed in the upper right corner) the display shows a "-Hi-" or "-Lo-" message
(depending on the direction of exceeding).

warning message informing that input
graph scale range is exceeded

arows inform that
graph scale range
is exceeded

=0 - -& -Y - =Za;,

Fig. 6.18. Exceeding the upper limit of the graph scale range

The display shows points corresponding to measurement results. Directly after switching
to the "Graph" mode the display shows points of the graph corresponding to measurement
results recorded so far. The points that are displayed next, correspond to the results of
conducted measurements. Therefore, if there are recorded measurement results in the unit's
memory, they shall be displayed directly after switching to the "Graph" mode, otherwise (no
recorded measurements) the graph points corresponding to measurements results shall be
plotted from the time this mode is switched on. If the measurement result for the given channel
exceeds the graph scale range, then instead of the graph point corresponding to the
measurement result, the display shows an arrow indicating the direction of exceeding the
range (Fig. 6.18, 6.19). Above the upper limit of graph window the display shows points
corresponding to the measurement recording times. The vertical scale of the graph covers the
values defined for the graph scale range.

32



User manual - DATA RECORDER — wall mounted and cooperating software

warning message informing that input
graph scale range is exceeded

arows inform that
graph scale range
is exceeded

Fig. 6.19. Exceeding lower limit of the graph scale range

In the case of recording averaged values all points of the graph, concerning values
recorded in the unit's memory, constitute averaged measurement results. Indicators (numeric,
bar) and points of the graph, corresponding to current values refer to the momentary
measurement value.

When recording averaged measurement results exceeding the allowable measurement
range is understood as exceeding of this range by at least one of the measurements to be
averaged.

In the case of the upper limit, lower limit, or both limits of measurement range being
exceeded in the given recording period, values represented in the form of arrows indicating
the direction of exceeding (up, down, or both directions) will be recorded in the unit's memory
instead of the averaged results.

E-.TE'I'"lF' o1 : 15.1*°C vertical line informs about breaks

(o = e - — | in registration (power turn off) or
:I.ggg s, B . configuration change
5|:|:|:| N e

-in -% -8 -4 -7 =ac,
Fig. 6.20. Breaks in registration or change of configuration in "Graph" mode

Changes of settings configuring the operation of a given channel and operation stoppage
are signalled in the form of a vertical line (Fig. 6.20).

If the settings of the horizontal scale (time scale) will be too big (time/point) in relation

@ to speed of changes of the measurement signal, the graph can become illegible. If
this is the case, change the time scale settings. The horizontal scale settings (time
scale) can be changed in the "Graph options" menu. In order to go to the
"Graph options" menu press the [ESC/MENU] key.

Functions of keys in "Graph" mode:

ESC » go to main menu (press and hold for approx. 2 seconds),
+ go to "Graph options" menu, description on page 46,

MENU
* change channel number,

* change results presentation mode.
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Progress bar LData loading:

T
i pressing of [ENTER] button

— stops data downloading
[ Cancel |« |

Fig. 6.21. Message displayed when loading data to be displayed on the graph

If downloading the data (recorded measurement results) necessary for displaying the
graph takes more than 1 second an appropriate message is displayed (Fig. 6.21).
Pressing [ENTER] will stop the data downloading process and display a graph made
on the basis of the data downloaded so far. "X" will be displayed instead of data that
was not downloaded (Fig. 6.22).

2. Teme. 1 I
"X sign displayed 2000 e graph created
instead of data that was /from downloaded
not downloaded e o T data
EOn _I-H""—I-_
|:| a x x x x
=30 -2y -1% -1 -E hours

Fig. 6.22. Display in "Graph" mode in the case where data download was stopped.

6.2.4.”Channels List” mode

In this mode (Fig. 6.23, 6.24) the display shows the results of the current measurements
for the active channels of the unit. The measurement results can be presented in numeric form
or in the form of a bar (percentage) depending on the settings in the "Channels list options"
menu. Graphic indicators (bars) always show the measurement result to the user defined
range ratio.

current time SN & ELEET HED Ir 10 =00k ]+ current date
1. Tenp. 1 o

channel number % %Eﬂg- % gﬁ-:-j measure result in graphical
4. TeHr. 4 1% mode (bargraph)
\=. TeHp. S “EE

channel name —— | &a IeHP. & iz1% . . .
P TEHP. 7 oNC— arrow informs about direction of
G. Tene. & Ol user defined range exceeding

percentage rate of measure result to
user defined range

Fig. 6.23. Unit in "Channels list" results presentation mode.
"Channels list options" parameter set as "bar graphs".

Exceeding the user defined range is signalled on the bars in the form of an arrow
indicating the direction of exceeding the range. If the measurement result for a given channel
exceeds the allowable measurement range, instead of the current result in numeric form the
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display shows a "-Hi-" or "-Lo-" message (depending on the direction of exceeding). Press the
[ESC/MENU] key to go to "Channels list options" menu.

ii:H%: a2 HED iz.dio. 2ok measure result in
1. CUrreht 5.00_HA |  numerical mode
warning message | €« HuH 1'=|1;H glﬂg -'-_;'EH
informing that input allowable 3. TEI'IF'. G5 *C |
range is exceeded - S
E. FEE?UFE ?— = unit name
7. Height 0.0 kg
S. POf1tion 0.00 H

Fig. 6.24. Unit in "Channels list" results presentation mode.
"Channels list options" parameter set as "values”.

Functions of keys in "Channels list” mode:

* go to main menu (press and hold for approx. 2 seconds),
MENU « Go to "Channels list options" menu, description on page 46.

* change channel number,

* change results presentation mode.
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6.3. PRINCIPLE OF OUTPUTS OPERATION

Device is equipped in electromagnetic relay outputs that can be used to control external
devices. Each output has own icon (in left upper corner Fig. 6.25) that shows the status of the

output.
Relays are controlled by alarms defined in "Inputs settings” menu and additional

parameters in "Outputs settings” menu.

pi [ 13:14:5¢ TUEDL.1z.z004
1.Input 1 CmA

Fig. 6.25. Screen with relay 1 open and relay 2 closed.

6.3.1.Alarms

Each channel can generate two independent alarms. Particular alarm is present when
entered condition is met. Those conditions can be set in "Inputs settings”.

Alarm state Th hold” )
L reshold” parameter

1 - > -

Under A Over
threshold | threshold

0 > - > -

. Reading
‘N

"Hysteresis” parameter

-

Fig. 6.26. "Over threshold” mode diagram. 0 means alarm not present, 1 alarm present

Alarm state
,— Threshold” parameter

1 o it
Under A Over
threshold Y threshold

0 - > - |
Reading

"Hysteresis” parameter

Fig. 6.27. "Under threshold” mode diagram. 0 means alarm not present, 1 alarm present
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6.3.2.Outputs control

Device outputs are controlled by logic function of channels alarms. There are two logic
functions: OR — closes (or opens, if output channel mode is set to N.C.) the relay when any of
attached channels is in alarm state, AND - closes (or opens, if output channel mode is set to
“N.C.”) when all of attached channels are in alarm state.

A particular channel is in alarm state when condition selected in "Outputs settings:
Source” is met. For example when "alarm 2’ option is selected for channel 1 the channel 1 will
be in alarm state if and only if alarm 2 will be present, state of alarm 1 does not mater in this
case. If option ,alarm 1 and 2’ is selected, channel will be in alarm state if and only if alarm 1
and alarm 2 will be present in the same time.

"Mode” parameter describes output mode. If "N.O.” is selected then relay will be closed
when logic function is 1, and open in the other case. If N.C.” is selected then relay will be
open when logic function is 1 and closed in the other case.

Fig. 6.28 shows example reading fallowed by rely state. Rely state can be changed only
when times (ta,ts ,tc .o ) are greater than delays times. If those delays times are set to 70” the
switch state is taken as soon as condition appears. If those delay parameters are set to value
greater than "0” relay switch state is taken (point Bon, Don, chart: a, d, €) when delay time is
elapsed.

Reading ¢ ¢ Signal ¢
> ;—t—’\ -t -t "Threshold”
Over OFF parameter
a) threshold{ Na NG
- / ‘ A
\
A\ l)
¥ "Hysteresis”
Under c D D»ELF / parameter
threshold un
»
ime
b) Output state .
mode = N.O. closed :_OQIC'.
Close delay=0 open unction
Open delay=0 tim>e
A
C) Output state
mode = N.C. closed
Close delay=0 open g
Open delay=0 time
d) Output state
) mode = N.O. closed
Close delay>0 open >
Open delay>0 <> - time
A A
e) Output state closed lose delay Open delay
mode = N.C. open
Close delay>0 ‘ —»
Open delay>0 - ‘ 7—> time
Open delay Close delay

Caption:

A, B, C, D, E - signal border crossing points.

Bon ,Borr ,Con ;Corr ,Eon ;Eorr - relay switch state moments for chart d and e

ta, ts, tc, to, te_ times when displayed values are in measurement zones Over and Under threshold

Fig. 6.28. Relay controlled by one alarm "Over threshold” mode
("Closed hold time and "Open hold time” set to 0).
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Logic
function

1,,

0 time

Relay state

Closed —+

Open

time

Close hold time

Open hold time

Fig. 6.29. Working relay diagram in "N.O.” mode. "Open hold time”
and "Closed hold time” greater than 0, "Open delay” and "Close delay” equals 0.

Additional parameters shown in Fig. 6.30 are "Closed hold time” and "Open hold time”.
Those parameters cause current output state to hold for desired time. When output is hold
alarms states are no consider therefore no delays times are counted until hold time elapsed.

Overpass
Reading ,
Hysteresis
\ N/ \ \ \\ N /
/ / / / \/ / F >
Threshold
alarm/Logic
«— function state
time
Time 4
counter ~
"Open delay”
\ parameter
| time
Relay
state
closed | —
open | time

A B C D

Fig. 6.30. Working output controlled by single channel alarm with large reading oscillations.
Alarm mode - "over threshold”, "Open hold time” and "Closed hold time” equals 0,
”Open delay” and “Close delay” greater 0.
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In case of often threshold overpass (large readings oscillations) the "Close delay” and
"Open delay” parameters in opposite to "Closed hold time” and "Open hold time” will delay
switching output state until internal time counter reaches entered value. The counter is
counting up (to the entered value) when logic function is 1 and counting down to 0 when logic
function is 0. The way how it works is described in Fig. 6.30.

6.3.3.Example of output control

Outputs have limited current rating. Do not use outputs to supply external

A devices that requires a lot of power like heaters, motors or others. Instead, use
external supply devices like power relays or others that can be controlled by
output.

If simple temperature control in some room is required this device can be used to do this.
Assuming there is a heater and cooler that we can control by outputs and single temperature
sensor. We must connect a sensor to some input, output 1 to control the heater and output 2
to control the cooler. The input channel where temperature sensor is connected must be
configured correctly (in this example it is assumed reading is in Celsius degree).

If lower limit of the temperature when heater should be turned on is 18 degree and upper
limit when cooler should be turned on is 27 degree, alarm settings should be as follows
(assuming decimal point 0.0”):

"AL1 mode” - "under threshold’
"Threshold 1” - 19.0
"Hysteresis 1" - 1.0

"AL2 mode” - "over threshold”
"Threshold 2" - 26.0
"Hysteresis 2” - 1.0

When alarm 1 is generated this means that the temperature reaches 18 degree (19.0 — 1.0).
When temperature reaches 20 degree (719.0+1.0) alarm 1 will disappear. Similar, when
temperature reaches 27 degree (26.0 + 1.0) alarm 2 will appear and when temperature
reaches 25 degree (26.0 — 1.0 ) alarm 2 will disappear.

Now we have to configure outputs to use those alarms. In "Outputs settings” menu
fallowing example parameters must be set:

Output 1 (heater control)

"Mode” - "N.O.”

"Logic funct.” - "AND”

"Source:channel 1” - "alarm 1” - heater alarm

"Close delay” - "120.0” - heater turning on delay

"Open delay” - 30.0” - heater turning off delay

"Closed hold time” - 7180.0” - minimal time that heater should work
"Open hold time” - "150.0” - minimal time that heater should be turned off
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Output 2 (cooler control)

"Mode” - ’N.O.”

"Logic funct.” - "TAND”

"Source:channel 1” - "alarm 2’ - cooler alarm

"Close delay” - "120.0” - cooler turning on delay

"Open delay” - "30.0” - cooler turning off delay

"Closed hold time” - ”180.0” - cooler time that heater should work
"Open hold time” - 7150.0” - cooler time that heater should be turned off

For those settings the heater and cooler will work as assumed.

7. DEVICE PROGRAMMING

Defining the method of displaying measurement results in the selected results
presentation mode can be done in the presentation mode menu. The meaning of individual
parameters available for selected modes of results presentation is described in the
DESCRIPTION OF RESULTS PRESENTATION MENU MODES section. In order to get to the
configuration menu of selected results presentation mode, press the [ESC/MENU] key in the
current results presentation mode.

The unit's main menu (Fig. 7.1) enables necessary information about the unit to be
obtained and allows the setting of all parameters of the unit related to operation of
measurement channels, communications using the RS-485 interface, LCD display, access
settings, and other. The meaning of particular parameters of the unit is described in section
MAIN MENU DESCRIPTION.

To access the main menu press down and hold for approx. 2 seconds the [ESC/MENU]
key in any results presentation mode.

current menuname —1 —  » Meru :
Device infornation
Display options list position
) 7
presently selected " Ihput settings indicator
menu item (submenu) Dateitide fettings

R3455 port setiings

Fig. 7.1. Main menu of the unit
If the "Password" option in the "Access setup" menu was defined, then the user will

have to provide the password (Fig. 7.2) before proceeding to menu options (the password is
entered the same way as changing a numeric parameter, see EDITING PARAMETERS).
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edited password position

is outlined and blinking —

Enter passuord

T [peaens

Fig. 7.2. Password requested when accessing unit's main menu.

current submenu name

presently selected

item (edited parameter)

> Input 2 settings: <«

HaHe : Hunidity fm
»RH
InpUt tupe: 0-20 HA
Hi walue: Z0.0 ¥
Lo walue: 0.0
Dec. point a.0

| presently configured
measurement channel
number

\Iist position

indicator

Fig. 7.3. Example of submenu

current settings

Functions of the buttons while sub-menu and parameters choice:

« Change the number of the configured channel (only in "Inputs settings"
submenu.

« Change of current item in the menu (selecting a lower level menu or
parameter for editing). The selected option is distinguished by displaying

the option name in negative (bright lettering on dark background).

The function of the [ENTER] key depends on the type of current menu item:

ENTER . . g .
+ if the menu item corresponds to one of the unit's parameters, pressing
[ENTER] starts parameter editing,
« if the menu item selects a lower level menu, pressing [ENTER] activates
the new menu.
+ The [ESC/MENU] key exits the current menu level and returns to a higher
MENU order menu (to one of the results presentation modes).

After approximately 1 minute since the last activation of the keys, the unit returns from
any level to one of the results presentation modes (only if no parameters are in

editing mode).
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7.1. PARAMETERS EDITION

To start edition of any parameter user should select name of desired one using [*] [V]

buttons and then [ENTER].

7.1.1.Numeric and switching parameters ("LIST" - type)

Numeric parameters constitute a series of digits that form a number in decimal format.
Entering a new parameter value (Fig. 7.4) consists of changing the values of selected digits
within the allowable range (using the [*], [V] keys). Some numeric parameters can take
negative values (e.g. "Hi value" parameter). In such cases the "-" mark can be selected on the
first decimal position of the parameter.

Switching parameters (Fig. 7.5) can be presented in the form of a list, out of which only
one of the options available on the list can be selected for the given parameter. Options of
switching parameter are selected using [*], [V] keys.

selected numerical
parameter

selected LIST-type
parameter

Input 2 settings:

HaHe :
Urit: nRH

Hudidity

InpUt tupe: o-zo0 ng ™
| +nznA
| |

Lo walue: 0.
bDec. point 0.0

edited numerical parameter
position is outlined and blinking

Fig. 7.4. Editing numerical parameter

Input 2 settings:

Hate : Hunidity
Urit: akH
" 0-20 HA
Hi value: 7.0
Lo value: 0.0
Dec. point 0.0

edited switch parameter
—isoutlined and blinking

Fig. 7.5. Editing "LIST" - type switching parameter

Functions of keys when editing numeric and switching parameters:

<]> B
A~ B

ENTER|

MENU ®
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Cancel changes.

Selecting the decimal position of the edited numeric parameter. Selected
item is distinguished with brackets and flashes. In the case of switching
parameters these keys are not used.

Change of current value (i.e. flashing) of the digit (for numeric parameters)
or switching status (for switching parameters, e.g. "Input type").

» Confirm the changes and end parameter editing.
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7.1.2. Text parameters

Text parameters constitute a series of characters selected from the character table
(Fig. 7.7) stored in the unit's memory. Entering the new parameter value (Fig. 7.6, 7.7)
consists of selecting consecutive characters of the text by indicating the position of the
character in the table displayed below edited text. The edited character is placed in brackets
and flashes; its source is indicated in the characters table with brackets surrounding the edited
character.

CHahnel 1| Save
/

edited position is - — edited text parameter (label)
outlined and blinking

Fig. 7.6. Selection of character for editing

Functions of keys when selecting character for editing (characters table is not
displayed at that time):

< > « Selecting the position of edited character or option of saving text parameter.
The selected character (save option) is distinguished with brackets.

« Start editing the character for the selected position
» Confirm the changes and finish parameter editing (when option "Save" is
distinguished with brackets and flashes).

MENU » Cancel changes (at any time).

edited position is outlined - [CHahrnel 1] Save
and blinking

VUHERET (I, -

01EZ345672&59::4=>7

CAECDEFGHIJRELHAHND

FORSTUUHSYZLY1 " _

labcdefghidk1lARD

selected charakter is outlined

Fig. 7.7. Character editing
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Functions of keys when editing selected character
(at this time characters table is displayed below the edited parameter):

< > + Selecting the character from the given line of characters table for the edited
position of the text parameter.

» Selecting the character from the given column of characters table for the
edited position of the text parameter.

« Confirm the selected character from characters table for the edited position
and start editing next character or completing character editing (if the edited
character was the last one in the sequence).

ENTER|

MENU » Cancel changes (at any time).

7.1.3.“SLIDER” - type parameters

The parameters of this type are presented graphically in the form of a bar that turns black
correspondingly to the ratio of the current value of the selected parameter to the maximum
value of this parameter. Entering the new parameter value (Fig. 7.8) consists of changing the
level of "blackening" the bar within the allowable range using the [<], [>] keys.

Dizplay options:

SLIDER-type parameter . : :
edited parameter is outlined

\ Backlight: Per'HaﬂEﬂtl |—and blinking
Erighthess:[  vor NN

Contrast: ant

Fig. 7.8. Editing "SLIDER" - type parameter

Functions of keys when editing "SLIDER" - type parameters:

< > * Change the value of edited parameter. The edited parameter placed in
brackets and flashes.

S «  Finish editing parameter.

MENU » Cancel changes (at any time).

44



User manual - DATA RECORDER — wall mounted and cooperating software

7.2. DESCRIPTION OF RESULTS PRESENTATION MODES MENU

Press the [ESC/MENU] key in the current results presentation mode to go to the results
presentation mode configuration menu.

7.2.1."Measurements list options" menu

This menu (Fig. 7.9) contains options configuring the method of displaying measurement
results for the "Measurements list" mode:

”List type” - this option allows the establishing of which results of recorded measurements
are to be presented. The following options are available:

“current”

”historical”

numerical parameters

defining position of historical
hor!zontal line in relation to | Date: 1710, 2005
registered measurements TiHe: 11:25:05

- the most recently recorded 8 (or less) measurement results and the
results of the current measurement shall be displayed. The value shown
in the lower part of the display (in negative) represents the result of the
current (not recorded yet) measurement. The measurement results
recorded so far (stored in the non-volatile memory) for the given channel
are shown above the current measurement.

Meazur. list options:

Lift tupe: CUrFent

Fig. 7.9. "Measurements list options" menu.
“List type" parameter set as "current”.

- the display will show 8 (or less) measurement results recorded before
and 1 measurement result (located in the lower part of display, under the
line) recorded at the time (or directly after it) defined by "Date" and
"Time" parameters in the "Measurements list options" menu. The
values shown above the line refer to measurements recorded before the
time defined by "Date" and "Time" parameters.

Measur. list options:

Fig. 7.10. "Measurements list options" menu.
"List type" parameter set as "historical”.
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”Date”,”Time” - these options are available when the "List type" parameter was set as
"historic" and define the position of the horizontal line (located in the lower
part of the display) in relation to the recorded measurements results
displayed on the list. Above the horizontal line the display shows the results
of the measurement recorded before the time defined by "Date" and "Time"
parameters. Below the horizontal line display shows the result of the
measurement at the time (or directly after it) defined by "Date" and "Time"
parameters. The default values "Date" and "Time" parameters are the time
and date when the unit was switched on last.

7.2.2.”Graph options’” menu

This menu contains options configuring the method of displaying measurement results for
the "Graph" mode:

”Scale” - this option allows time points corresponding to particular points on the horizontal
axis of the graph (time axis) to be defined. 16 options are available:
from 0.125 seconds/point to 1 hour/point.

Graph options:

30 sec. spoint

Fig. 7.11. “Graph options” menu

7.2.3.”Channels list options” menu

This menu contains options configuring the method of displaying measurement results for
the "Channels list" mode:

”Display” - this option enables the selection of the method of displaying measurement
results. The following possibilities are available:

"values” - measurement results displayed in numeric form
“bar graphs” - measurement results displayed in the form of bars (percentage)

Charnel list options:

bar garaphs

Fig. 7.12. "Channels list options" menu
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7.3. RESULTS PRESENTATION MODES MENU STRUCTURE

Main menu
A Power on

Initialization

SN

<7’ Mode: ”Single channel” ‘,:’ Channel selection

* y ﬁ

47’ Mode: "Measurements list” Measurements list options }---{ List type :c?irt?ometer

A MENU,

MENU :

Channel selection Date | ol

‘:

A,

—M + List scrolling Time —-

HKes Y *
Mode: "Graph” “ Graph options )»---{ Scale Zgirtfoﬂeter
.
Channel selection
F(ea y A
Mode: “Channels list” ‘.:" Channels list options }- - -{ Display 4’,@@ :girt?ometer

—/

* Press and hold at least 2 seconds
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7.4. MAIN MENU DESCRIPTION

7.4.1.”’Device information” menu

This menu contains information about the unit and cannot be edited:

”Version” - version of unit firmware,

”Serial no” - unit serial number,

”Memory” - unit's memory size,

”Used” - size of used memory,

”Time left” - time remaining until memory will be filled with recorded values, established

on the basis of the currently set recording period and the number of recorded
channels. In the case of controlling the recording process using the digital
input, the value shown relates to the time, during which the voltage level on the
digital input allows the recording of measurements. If no measurement
channels are active the “Logging disabled” message is displayed.

Once the memory is filled with recorded measurement results, the
“‘Data overwriting” or “Logging stopped” message is displayed (depending
on the set value of the "Write" parameter in the "Logging setup” menu).

The calculated "Time left" time is an approximated value. Download the recorded

@ data to your PC before this time expires. The data downloaded to a PC remain in the
unit's memory, but is not taken into consideration when the "Time left" parameter is
established and can be deleted without warning at any moment.

Uersioh : 1,42 (b.956 )
Serial ho:  1PESPLEZ
HeHory : 20495 KE
Used:
TiHe left: 10 daus

Fig. 7.13. "Device information” menu

7.4.2.”’Display options” menu

This menu contains options that enable the displaying parameters of the LCD to be
changed:

”Backlight” - this option allows one to define when the LCD backlight is to be switched on.
The following possibilities are available:
“permanent” - backlight always On,
“temporary” - backlight is turned on when any key on the unit is pressed and
switches Off after 1 minute since the last activation of the keys,
and turned on for approximately 10 seconds when the unit is
switched on.

”Brightness” - brightness of display backlight as a percentage

”Contrast” - contrast of the display as a percentage
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If the display backlight is inactive and the “Backlight” option was set as
“temporary” pressing any key will only switch the backlight on.

Lizsplay options:

Eacklight: PerHanen+
Erightness: IECE |
Cantras+t: ans

Fig. 7.14. "Display options” menu

7.4.3.”’Logging setup” menu

This menu contains options defining the recording method and recorded channels:

”"Write” - this option defines the behaviour of the unit after writing all available memory with
the recorded measurement results. The following options are available:

"until full - once the entire available memory is filled with recorded measurement
results the recording will be stopped and a warning message (Fig. 7.15)
shall be displayed; this warning message must be confirmed with the
[ENTER] key. This warning shall be repeated when the unit is switched
on. Instead of “Time left” parameter in the "Device information” menu
the display will show the “Logging stopped” message. The recording will
be restarted only when the collected measurement results are
downloaded to a PC (once unit's memory is free).

If the collected measurement results will be downloaded to a PC before
memory is full, the warning message will not be displayed.

11 9% 32 WED 12,10, 200C
1. Current .00 HHA
%- ?g MeHory is £u11!  EH
J. Te Logging N
5. PH stopped !

g- Ell CongirH (ENTER 1
5. POSition 0.00 H

Fig. 7.15. Warning in “until full” recording mode

“cyclic” - after filling all the available memory with recorded measurement results,
the measurement results recorded next will be written from the starting
address in the memory, overwriting previously recorded data. During the
first overwriting operation a warning message (Fig.7.16) will be
displayed; this message must be confirmed with the [ENTER] key. This
warning shall be repeated when the unit is switched on. Instead of
“Time left” parameter in the "Device information” menu the display will
show the “Data overwriting” message.

If the collected measurement results will be downloaded to a PC before
memory is full, the warning message will not be displayed.
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11:9%: 32 HED 1z.10,Z00E
1. Currept S.00 HH
£« HY Wopory is £011! EH
S. TE 0 B
3. Te ata a
L. PH ouerWriting !

g- Ell CangirH [(EHTER 1}
&. POSitiom 0.00 H

Fig. 7.16. Warning in “cyclic” recording mode

”Triggering” - method of recording measurement results. The following options are
available:

“always” - measurements are recorded in time intervals defined by
the “Recording period” parameter,

“high level” - measurements are recorded in time intervals defined by
the “Recording period” parameter, only when the voltage of digital input
is 24V,

“low level” - measurements are recorded in time intervals defined by
the “Recording period” parameter, only when the voltage of digital input
is OV.

Logging setup:
Hrite: cYyclic
TFiggering: aldads

S seC.

Channel 1: Current .,
Channel Z: cCurrent u.
Chanhnel 3@ Current u.

Fig. 7.17. “Logging setup” menu

”Rec.period” - this parameter defines the interval for measurement recording. 15 options are
available:
1sec./ 2sec./5sec./10 sec./ 15 sec./ 20 sec./ 30 sec. /
1 min. /2 min. /5 min. /10 min. /15 min. / 20 min. / 30 min. / 60 min.

when the “Recording period” parameter is set, for example, for 5 seconds the
measurements will be executed for the fifth, tenth, fifteenth (etc.) second of each
minute. If parameter "Rec. period” is set to value lower than sampling period (2.5s
for RTD input in TC/RTD version), then the same measurements will be logged
many times.

@ Measurements are synchronized with the unit's internal real time clock, therefore

”Channel 1” ... ”Channel 8” - these options allow the type of value recorded in unit’'s
memory to be defined (the number of measurement channels
available on the list depends on the unit version).

The following values are available:
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“disabled” - data from the selected measurement channel will not be recorded,

“current v.” - current values (corresponding to the results of current measurements)
will be recorded for the selected measurement channel,

“average v.” - averaged values will be recorded for the selected measurement channel
(see section MEASUREMENT MODE, point 6.1.3).

If the “Input type” in the “Inputs settings” menu shall be set as “disabled” for a
given channel, then this channel will not be available on the list of recording
channels in the “Logging setup” menu.

,<disabled® wcurrent v.“ or ,average v.* ,disabled"

"Channel 1”..."Channel 8”
s

parameters settings

high (24V)
Didital input state low (0V) low (V)
"Rec.period”
parameter
All possible points of data I I I I « i I I
registration synchronized to \ ‘
internal clock
Points of data registration
for option L |
"Triggering”="Always” s ///?
] ;/-///

registered measurements

Points of data registration
for option l

L
"Triggering”="hi level’ ‘“\\ T /j/ el ad

registered measurements

Points of data registration L
for option

"Triggering’="lo level” \\ T / /‘

registered measurements

Fig. 7.18. Recording points depending on “Triggering” parameter value.

7.4.4.“Temperature unit”’ parameter (RTD version)

This parameter allows to change unit in which the measurements are made. Available
scales are Celsius and Fahrenheit.
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7.4.5.”Input settings” menu (common parameters)

This menu enables the configuring of current inputs. The number of the configured input
is displayed in the upper part of the display (Fig. 7.19).
The following options are available in this menu:

”Name” - name assigned for the given channel (9-character sequence enabling identification

of given channel),

”Filter” - this option enables the level of the filtration of indications to be changed.

Permissible values: from 0 (no filtration) to 5 (filtration with maximum time constant
of approx. 2 seconds).

"AL1 mode” - those parameters describes the way of alarms generation. Each channel is
”AL2 mode” able to generate two independent alarms, used in control of the outputs (see
,Outputs settings”). The following options are available:

"Under threshold” - alarm is generated when displayed value in this channel is
under entered value.
"Over threshold” - alarm is generated when displayed value in this channel is
over entered value.
"Threshold 1”

- the value entered in this field is constantly compared with the current

value. Outpassing this value (up or down, depends on mode setting)
causes alarm generation.

"Threshold 2”

Entered values are not checked by the device. If value of the threshold is out range
of the current channel (e.g.: -10 when minimal value in the channel is 0) specific

alarm will not be generated (or will be generated continuously, depending on
,AL1 mode”, ,AL2 mode” settings).

"Hysteresis 1”

- the hysteresis values for the "Threshold 1" and “Threshold 2”
"Hysteresis 2”

parameters. Those parameters can be configured to prevent generation of
short and often alarms. When this parameter is set to value greater than 0

the specific alarm is generated when displayed value exceeds threshold
+/- hysteresis.

Input 1 =ettings:

AL1 Hode: under thresh. [
Threshold 1: 10.00
Hus teresis 1: 0. 00
ALZ Hode: under thresh.
Threshold Z: 11.10
Hus teresis Z: 0.0Z

Fig. 7.19. ,Input settings” - alarms settings
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7.4.6.”Input settings” menu ( I version )

”Unit” - 4-character sequence constituting the unit for the value measured on the given
channel.

Input 2 settings=:

[ENCE HuHidity ]
Unit: mkH
|I"|F'L|‘|: '|:';IF'E: O0-Z0 HA
Hi walue: 0.0
Lo wyalue: o.n0
Dec. point 0.0 |,

Fig. 7.20. ”Inputs settings” (part 1)
”Input type” - type of input/sensor. The following options are available:

“inactive” - input is not active
”0-20 mA”, ”4-20 mA” - current inputs, displayed value is defined by “Hi value”,
“Lo value” and "Dec. point" parameters.

”’Hi value” - these parameters define the values displayed for maximum (Hi), and
Lo value” minimum (Lo) current of user defined range (0-20 mA or 4-20 mA). The
aforesaid parameters can be set in the range - 9999 + 9999.

A negative number can be input by entering a =" mark (using [*], [V] keys).

@ The value of the “Lo value” parameter can be higher than the value of “Hi value”

parameter. In such a case, for an increasing value of input current the displayed
value decreases.

Input 2 settings:

Hi walue: F0.0 [
0.0
0.0
: 0
UF'F'EI" eHt. 0.50
Loker a-d+t.: o.50 [,

Fig. 7.21. ”Inputs settings” menu (part 2)

”Dec. point” - position of the decimal point for results displayed in numerical form.
The following options are available:
7 0!,
7 0.017
7 0.0011
110.00011

The position of the decimal point is selected with [*], [v] keys.
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”Upper ext.” - parameter defining the allowable range of input currents (Fig. 7.20).

“Lower ext.” If the input current lies within the defined range then the appropriate
measurement result shall be displayed despite exceeding the nominal
measurement value 0-20 mA or 4-20 mA. If the input current exceeds the
range defined by “Upper extension”, “Lower extension”, a "-Hi-" or "-Lo-"
message (depending on the direction of exceeding the range) shall be
displayed instead of the measurement result in numeric form. The “Upper
extension” and “Lower extension” values are defined in mA with the
accuracy of 0.01 mA. The “Lower extension” value is defined in relation to
a 4 mA current, in the range of 0-3.99 mA (this parameter is significant only
in the "4-20 mA" mode). The “Upper extension” value is defined in relation
to a 20 mA current in the range of 0-1.99 mA.

"Lower ext.” = 3mA “Upper ext.” =1 mA
‘ user defined range (4-20 mA) /
- > < > <>
| | | |
0 1 4 . 20 21 22
permissible measurement range
> - >
/‘ measurement result is displayed \
) regardless on nominal range exceeding
dlsplaﬂy ) display
message "-Lo- message "-Hi-"

Fig. 7.22. Defining permissible measurement range for an example of settings of
“Upper ext.” and “Lower ext.” parameters (for user range 4-20 mA)

7.4.7.”Input settings” menu ( U version )

”Unit” - 4-character sequence constituting the unit for the value measured on the given
channel.

Input 2 settings:

[ECE HuHidity [
Unit: whkH
Input type: o-=-10 L
Hi Jalue: 10.0
Lo ualue: a.0
Dec. paikt 0.0 |

Fig. 7.23. "Inputs settings” (part 1)

“Input type” - type of input/sensor. The following options are available:
“inactive” - input is not active
70-5 V7, 71-5 V”; - current inputs, displayed value is defined by “Hi value”,
”0-10 V7, ”2-10 V”’ “Lo value” and "Dec. point" parameters.
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”Hi value” - these parameters define the values displayed for maximum (Hi), and
Lo value” minimum (Lo) voltage of user defined range (0-5V, 1-5V, 0-10V or
2-10 V). The aforesaid parameters can be set in the range - 9999 + 9999.
A negative number can be input by entering a ="' mark (using [*], [V] keys).

The value of the “Lo value” parameter can be higher than the value of “Hi value”
parameter. In such a case, for an increasing value of input current the displayed
value decreases.

Input 2 settings:

Hi walue: 10.0 [
0.0
0.0
: 0
UF'F'EI" eHt. 0.50
Loker a-d+t.: o.50 [,

Fig. 7.24. ”Inputs settings” menu (part 2)

”Dec. point” - position of the decimal point for results displayed in numerical form.
The following options are available:
7 017
7 0.0!!
7 0.00!,
”0.000”

The position of the decimal point is selected with [*], [V] keys.

“Upper ext.” - parameter defining the allowable range of input voltages (Fig. 7.21).

”Lower ext.” If the input voltage lies within the defined range then the appropriate
measurement result shall be displayed despite exceeding the nominal
measurement value 0-5V, 1-5V, 0-10V or 2-10 V. If the input voltage
exceeds the range defined by “Upper extension”, “Lower extension”, a
"-Hi-" or "-Lo-" message (depending on the direction of exceeding the range)
shall be displayed instead of the measurement result in numeric form. The
“Upper extension” and “Lower extension” values are defined in V with
the accuracy of 0.01 V. The “Lower extension” value is defined in relation
toa 1 Vin the range of 0-1.99 V or 2 V voltage in the range of 0-0.99 V (this
parameter is significant only in the "1-5 V" and “2-10 V’ mode). The “Upper

extension” value is defined in relation to a 10 V voltage in the range of
0-1.99 V.
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"Lower ext.” =1V ”"Upper ext.” =1V
\ | user defined range (2-10 V) - /
1 | | |
0 1 2 permissible measurement range 10 11 12
> > <
/ measurement result is displayed regardless on \
display nominal range exceeding disol
N isplay
message "-Lo- message "-Hi-"

Fig. 7.25. Defining permissible measurement range for an example of settings of
“Upper ext.” and “Lower ext.” parameters (for user range 2-10 V)

7.4.8.”Input settings” menu ( RTD version )

”Input type” - type of input/sensor. The following options are available:
“inactive” - input is not active
”PT100” - temperature sensor inputs, user defined range is defined
”PT500” by “Hi value”’and “Lo value” parameters.
”PT1000”
Input 2 settings:

HaHe : TeHp. 1

PT100

Hi walue: Z00.0

Lo walue: 0.0

Filter: 0

EBias: 0.0

Fig. 7.26. "Inputs settings”

”Hi value” - These parameters define lower and upper limits of user defined range.

Lo value” The percentage results, and the graph are scaled due to this range. The
aforesaid parameters can be set in the range -999.9 + 999.9. A negative
number can be input by entering a =" mark (using [*], [V] keys).

The value of the “Lo value” parameter can be higher than the value of “Hi value”
parameter. In such a case, the device automatically selects lower value as lower
limit, and higher value as upper limit of user defined range.

”’Bias” - offset (expressed in 0.1°C, range = 9.9°C (or x9,9°F)). This parameter allows
shifting of measurement scale, and express value added to calculated (measured)
result.
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7.4.9.”Input settings” menu ( TC version )

“Unit” - four-character string which will be a unit of measured quantity in selected channel.

Depending on selected input mode there is possibility to switch units (TC mode) or
enter four-character string.

”’Input type”

”inactive’

»80 mV”
”120 mV”
”tc - K”
”tc - S”
”tc - J”
”tc - T”
”tc - N”
”tc - R”
"tc - B”
”tc - E”

”Hi value”
”Lo value”

H

- type of input/sensor. The following options are available:

- input is not active
- voltage inputs, displayed value is defined by Lo value, Hi value and
Dec. point parameters.

- temperature sensor inputs, allowable measurement range
parameter depends on selected thermocouple.

Input 1 settings:
Harne: RN

Uhit: *C
Input type: tc - K
Filter: 0
Bias: 0
AL1 Hode: uhder thresh.| |

Fig. 7.27. “Input settings”

Input 1 settinags:
AL1 Hode: uhder thresh. [
Threshold 1: -1499
Hus teresis 1: n
ALZ Hode: ouer thresh.
Threshold =: 1569
Hus teresis = : 0 i

Fig. 7.28. “Input settings”

- only available for mV mode. These parameters defines lower and upper
limits of user defined range. The percentage results, and the graph are
scaled due to this range. The aforesaid parameters can be set in the range
-9999 + 9999. A negative number can be input by entering a =" mark (using
[*], [V] keys).
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The value of the “Lo value” parameter can be higher than the value of “Hi value”
parameter. In such a case, the device automatically selects lower value as lower
limit, and higher value as upper limit of user defined range.

”Dec. point” - position of the decimal point for results displayed in numerical form.
The following options are available:

7 0’!

7 0.0”

73 0.00”

”0.000”

The position of the decimal point is selected with [*], [v] keys.

”Upper ext.” - Parameter only available for mV mode. They are defining the allowable

”Lower ext.” range of input voltages (Blad: Nie znaleziono zrédia odwotania). If the
input voltage lies within the defined range then the appropriate measurement
result shall be displayed despite exceeding the nominal measurement value
-30+80mV or -50+120mV. If the input voltage exceeds the range defined by
“Upper extension”, “Lower extension”, a "-Hi-" or "-Lo-" message
(depending on the direction of exceeding the range) shall be displayed
instead of the measurement result in numeric form. The “Upper extension”
and “Lower extension” values are defined in mV with the accuracy of 0.01
mV. The “Lower extension” value is defined in relation to both
measurement ranges in the range of 0-3,99mV. The “Upper extension”
value is defined in relation to both measurement ranges in the range of O-
3,99mV.

”’Bias” - offset (expressed in 0.1°C, range * 9.9°C (or £9,9°F)). This
parameter allows shifting of measurement scale, and express value
added to calculated (measured) result.

7.4.10.”Outputs settings” menu

This menu allows to change settings of the outputs.

"Mode” - Defines operation mode of the output. The following options are available:

"inactive” - output is always OPEN. State of the attached channels alarms are
ignored,
"N.O.” - normally OPEN,
"N.C.” - normally CLOSED.
"Logic funct.” - describes active-state computing method for attached alarms. The

following options are available:

,LOR” - output is active when any of the attached channels is alarm state.
LAND” - output is active when all of the attached channels are in alarm state.

58



User manual - DATA RECORDER — wall mounted and cooperating software

"Source” - brings up a submenu with alarm sources settings (Fig. 7.29). The following options
are available for each channel:

“Iinactive” - channel is ignored (never in alarm state).
"alarm 1” - channel is in alarm state when alarm 1 is generated.
"alarm 2" - channel is in alarm state when alarm 2 is generated.

"alarm 1 or 2” - channel is in alarm state when alarm 1 or alarm 2 are generated.
"alarm 1 and 2” - channel is in alarm state when alarm 1 and alarm 2 are generated
in the same time.

Sources 1

alardH 1 or z M
Channel & : alard 1
Channel 3: alard 1 and 2
Channeld: alard 1 and 2
Channel 5 : alard 1
Channel & : ihactive [ -

Fig. 7.29. Submenu ” Source” in menu ,Outputs settings’.
"Close delay” - Output switch from open to closed state will be delayed until this time elapse.
"Open delay” - Output switch from closed to open state will be delayed until this time elapse.

If condition to switch state of the output will repeat occurring more often than half of
@ the delay and mean duty cycle (D) will be greater than 50% the output will
eventually switch. See chapter "Outputs control” for more details.
"Closed hold time” - a relay active state maintain time after the triggering signal disappears,

"Open hold time” - a relay inactive state maintain time after the triggering signal disappears,
with resolution of 1 sec.

* Because of computing precision, the time is shorter about 2.5% than the entered
value. This means if time is set to 100.0s the real time will be shorter about 2.5s.

@ « All time type parameters which describe outputs, can be set in range 0 + 9999

Output 1 settings
Mode: | M.0. |
Logic funct. (1] >,
SOUFce : 1
Close delay: 0.0
Open delay: 0.0
Closed hiold tiHe: 0.0 |

Fig. 7.30. ” Outputs settings” menu.
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7.4.11.”Date & time settings” menu

Menu allows to change date and time of internal clock (RTC):

”Time” - current time according to the unit’s real time clock,

”Date” - current date according to the unit’s real time clock,

”Apply” - this option enables the internal real time clock to be set according to values of the
“Time” and “Date” parameters.

After entering the menu the current indications of the internal clock are displayed. The
changing of parameters (“Time” or “Date”) stops the indications updating. Changed
parameters must be stored using the “Apply” option.

Reversing the Data Logger unit’s clock (date and time) shall delete all data recorded
by the unit, the recording time of which was later than the new time. In order not to
lose the recorded data, it must be downloaded to a PC before the clock is reversed.

Late & time settings

12 :27: 12
Date:  HWED 12.10.Z005
APF 14

Fig. 7.31. "Date & time settings” menu

7.4.12.”RS485 port settings” menu
This menu contains options to configure the RS-485 interface:

”Address” - this parameter specifies the unit’s address, according to the Modbus protocol
(in the range of 0 to 99). If the address is set as 0, then the unit responds to
the FFh address.

”Baud rate” - this option defines the RS-485 serial interface transmission speed.
8 possibilities are available:
"1200”, ”2400”,°4800", "9600”, 19200”, "38400”, "57600”, "115200” b/sec.

Default baud rate value is 115200 b/sec. Some RS-485 converters may not work
@ properly with this setting. In such a case set lower baud rate (according to converter
data sheet).

”Resp. delay” - this parameter defines minimal (additional) delay between the Modbus
message and the answer of the device (received and sent via RS-485
interface). This additional delay allows the device to work with poor RS-
converters which do not works properly on baud rates higher than 19200. This
parameter can be set to one of values:
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i

“stand.” - device responds without any additional delay

”+10 ch.”
”+20 ch.”
1!+5o ch. t
”+100 ch.”
”+200 ch.”

The unit response with additional delay equal to
transmission time of 10, 20, 50, 100 or 200 characters.

In the most cases parameter "Response delay” should be set to ”Stand.” (no
additional delay). Unfortunately for some third party RS-converters
”Response delay” should be adjusted experimentally. Table below contains most
frequently used values.

”Baud rate” parameter “38400” “57600” “115200”

”Resp. delay” parameter “+10 ch.” “+20 ch.” “+50 ch.”

Tab. 7.1. Settings of "Resp. delay” parameter

”Conf. change” - this option allows the method of accessing unit’s configuration registers

through the RS-485 interface to be defined.
The following options are available:

“denied” - configuration registers can not be set via RS-485 interface,
“allowed” - configuration registers can be set via RS-485 interface.

RS435 port settings:

Hddress : 1

GEL R 115200 brsec,
Resp.delad: Stand.
Cong«Change: alloWed

Fig. 7.32. “RS485 port settings” menu

7.4.13.”Access setup” menu

This menu contains options controlling access to the unit’'s adjustable parameters and to
data downloading function (using USB Host port):

”Password for menu access” - menu access password (4-digit number). If the parameter is

set to “0000” the password is disabled. If the parameter is different from
“0000” then menu access requires password to be entered.

If the user do not remember his password, the access to the menu is possible by the “one-
use password”. To get this password please contact with Marketing Division. Please set new
user password immediately after use of the “one-use password”.
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”Password for USB disk write” - password for data downloading to the flash disk (4-digit
number). If the parameter is set to “0000” the password is disabled. If
the parameter is different from “0000” then data downloading to
unregistered flash disk - PenDrive requires password to be entered
(registering can be done using "Register the disk” option).

”Register the disk” - this function allows registering (unregistering) single USB type
FlashDrive (PenDrive). Data can be stored on registered flash drive
without entering of the password.

Access setup:

PassWord for

Henld JCcess . laluln)
PassWord f£or USE
disk WFite: Z0an

Regqister the disk

Fig. 7.33. “Access setup” menu

7.4.14.”USB options” menu

This menu contains options which allows copying of device configurations between PC
and data logger unit, and automatic data transfer using USB type FlashDrive (PenDrive):

”Write config. to disk” - this option allows writing device configuration to FlashDrive.
”Read config. from disk” - this option allows reading device configuration from FlashDrive.
After selection one of options above device waits for plugging in of FlashDrive. If disk is

found then device displays the message which allows approving or cancelling selected
operation.

USE options:

Hrrite Configd. 0 disk

Read cConfig. £roH disk

AutoHatic Write of
rFejistered data: no

Fig. 7.34. “USB options” menu

To return to "USB options” menu, after finished reading or writing of configuration,

FlashDrive should be unplugged or any key pressed.
If error occurs while reading or writing proper message is displayed. User have to confirm

this message using [ENTER].

”Automatic write of registered data” - this option allows activating of automatic data
storage to the Flash Drive plugged to USB socket.

Automatic data writing is made periodically, after recording about 70 kB of new data,
what keeps the usage of internal memory below about 1%.
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Autostorage frequency depends on recording settings (number of channels, and
recording period). Minimum period between successive data storages is about 50 min. (8
channels recorded every 1 sec.).

R

In case of error while auto data writing, device displays a proper message and
waits for user acknowledge. While waiting for acknowledge, DEVICE DOES
NOT EXECUTE ANY AUTOSTORAGES, but all data is recorded to internal
memory of the device. Due to the possibility of occurrence of: write error,
FlashDrive or USB malfunction, and other incidental problems, autostorage
function should be controlled by user from time to time. Lack of control can
cause overwriting of data in internal memory or stopping of data recording due
to impossibility of data storage on FlashDrive.

If “Password for USB disk write” parameter has been set, then after power
off / on sequence it is necessary to enter this password to run “Auto data write”
function. To omit this requirement it is recommended to use function “Register
the disk” or disable of “Password for USB disk write”.

While “Auto data write” is active and FlashDisk is plugged to USB connector,
pressing the [ENTER] key in any presentation mode will force the storage of
current data to the Flash Drive (other functions of [ENTER] key are disabled).
To allow default functions of [ENTER] button, it is necessary to unplug Flash
Drive from USB connector.

Depending on the recording settings, periods between successive storages can
be long. To be sure that current data (up to now) had been written, force data
storage (pressing [ENTER] in any data presentation mode) before disconnecting
the Flash Drive from USB (see the previous note).

7.4.15.”Language” parameter

This parameter allows selection of messages and menu language.
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7.5. MAIN MENU STRUCTURE

> Result presentation mode

i @ Press and hold at least 2 seconds
o___ 4-digit user password entering (if it is different from ,,0000”)
A\ a P
<—— Device information |[—— > .ara.meters
) viewing
i o= C3
ESC A\ )
= : - 1 @ - . a » Parameter
— Display options i< Backlight | —™ edition
1 i o
<—| Brightness T
.| —ll—
B | e T
Logging setup = ; edition
‘ MENU
A
. . @ Triggering —Il—
Y
— Temperature unit ‘<7 Pg'rgmeter
I
o = <—| Channel 1 —l—
A ¢ o f B3 : Channel 2 ... Channel 7
- Unit == <«—| Channel 8 —l—

@ Parameter
- edition
N
o] -
T De b ‘ Notice:

N ! Parameters ,Unit”, “Dec. point”,

h “Upper ext.” and ,Lower ext.”

~| Fiter | —u- are available for current and voltage
,,,,,, Vo inputs only, parameter ,Bias”

< Bas . —=l— is available for RTD inputs only.

<« Upperext. | —Il—

< Lowerext. [ —l—
<—| AL1 mode —Ill—
<—| Threshold 1 —ll—
<—| Hysteresis 1 —Ill—

<—| AL2 mode —Ill—

<—| Threshold 2 —ll—

iy

See next page «—| Hysteresis 2 —ll—
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See previous page

=
Output settings @ :girt?geter

~—| Logic funct. ——

~—|  Source [ >| Channel1 |z——> Parameter
] edition

Channel 2 ... Channel 7

<—| Open delay —Ill— <— Channel 8 —ll—

| Closed hold time delay | —ji—

i

«’ Open hold time delay ‘ —_l—

<+—| Close delay —ll—- (=D

LLEES

— .-
.4 edition

=
4@{ RS485 port settings = zgirt?o?eter
‘ L=

«—| Conf.change ot | ol
v ey

= @ ,» Parameter
<—{ Access setup L:” Password for menu access |«—— diti
@ eaition
MENU

MENU.

k’ Password for USB disk write‘ —_l—

I

&’ Register the disk ‘ —ll—-

£se w

i, Parameter

USBoptions L = Write config. to disk _|<——* _GC"
\ ! =
«’ Read config. from disk ‘ —Il—
3 ]
ey s —_— Pa_rgmeter #
]2 edition «—|  Automatic write of T

registered data
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8. DOWNLOADING DATA FROM DATA LOGGER

8.1. MODBUS (RS485) DATA DOWNLOAD

To download data form the data logger connect it to PC via USB/RS-485 or RS-232/RS-
485 serial converter and use Loggy Soft delivered with the device. Description of Loggy
Soft can be found in further chapter of this manual.

8.2. USB FLASH DRIVE (PENDRIVE) DATA DOWNLOAD

If data logger is equipped with USB Host interface, then the stored data can be
downloaded from the data logger without PC connection.

@ 1. Before using a FlashDrive, format it in Windows system to FAT or FAT32 file
system. During formatting operation set the parameters according to the
table below.

format FAT FAT32
size 1GB 2GB 1GB 2GB 4GB 8GB 16GB
cluster default default default 8KB 16 KB 32 KB 64 KB

Tab. 8.1. Allowable FlashDrive formatting

Example of FlashDrive 8 GB formatting (FlashDrive available as disk drive P):
format P: /A:32k

2. If data logger errors occur during read / write operation using FlashDrive,
format it as shown in notice 1.

3. For FlashDrive grater than 16 GB, proper read / write operations are not
guaranteed.

To get data from Data Logger device plug a FlashDrive to USB Host port, located on the front
panel of the device.
The following message will appear after a few seconds:

1.Input 1 mA

Drive detected!
. Dati Will be
HMIWFitten to disk!

i Conf£irn CEHTER ]|

u e N TRk 5 "= 110

ST 0%, 2 TUE fa:ak:Y:

EF) =l e e e e el

User can confirm ([ENTER] key) to start data downloading, or cancel the download
([ESC/MENU] key). FlashDrive device MUST NOT be removed during data downloading.
Unexpected removal can cause a data corruption on the FlashDrive device.

Depending on the number of newly logged measurements, the data download time can vary
from a few seconds to three minutes. A progress bar is displayed during the data write:
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Lata writing:
| 0y |

OO0 HOT REHMOWUE USE DRIUVE!

After successful data write the following message will appear, which has to be confirmed
by pressing ENTER key:

Lirite finished.

HOW Yo Had reHoue
U3E driue

In order to transfer logged data to the PC, connect FlashDrive to PC and use Loggy Soft .
Description of Loggy Soft can be found in further chapter of this manual.

In case of incorrect flash drive formatting, the user will be informed by one of following
messages:

1) When pendrive is formatted using default Windows standards and automatic write mode is
selected (file writing not done)

Lisk iz improperly _ _
formatted! Formatting according
LIrite problems to dewvice manual
mad accuel 1= recommended!
| Confirm (EHTER?>| | Confirm (ENHTER?|

Adtomatic data wurite
IIILL HOT EE
pertormed! ]

| Confirm CEHTERX]
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2) When pendrive is formatted using default Windows standards and manual write mode is
selected (file writing can be forced but it may cause errors)

Li=zk 1= improperly
formatted!
Lirite problems
mayd oaccue |

| Confirm CEMTER?]

Fnrmattiﬁg according
1o device manual
iz recommanded!

| Confirm CEMTER?]

Lo gou want to
cancel the write
and format the disk

on PCYCrecommendedl

3) When pendrive is formatted not in accordance with Tab. 8.1 (file writing not done)

Di=zk 1= improperly
formatted!
Lriting will rnot

e pos=siklel

| Confirm CEMTER?]

Ircorrect file
system CFAT>.

| Confirm CEMTER?]

If some error occurs during measurement writing, one of following messages will appear:

1) Write retrial question (when manual write mode is selected)

Error wuriting file!

Fetirg?

MO YES

2) Third unsuccessful writing attempt message (when automatic write mode is selected)

Lisk wurite error! !l

Please retry WHFiting
(3Fd #ailed atienpt)
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9. THE MODBUS PROTOCOL HANDLING

Transmission parameters: 1 start bit, 8 data bits, 1 stop bit, no parity control
Baud rate: selectable from: 1200 to 115200 bits/second
Transmission protocol: ~ MODBUS RTU compatible

The device parameters and measurement result are available via RS-485 interface, as
HOLDING-type registers of Modbus RTU protocol. The registers (or groups of the registers)
can be read by 03h function, and wrote by 06h (single registers) or 10h (group of the registers)
accordingly to Modbus RTU specification.

9.1. LIST OF REGISTERS

Register Write Range Register description

Measurement result for channel 1 (not considering the decimal point)
Current inputs version range: -9999+9999

Voltage inputs version range: -9999+9999

) RTD inputs version range:  -1000+6000 (for °C)

01h No see descr. -1480+11120 (for °F)

TC inputs version range: temperature in 'C or 'F depending on selected
thermocouple temperature (see chapter 3. Technical data)
mV inputs mode range: -9999+9999

Measurement result for channel 2..8, registry description like for

H 1 1
Register from 02h" to 08h channel 1 (see registers 01h).

Information about exceeding the allowable measurement range on the
given measurement channel in binary form: HGFEDCBAhgfedcba.
. Higher(2"™) byte - exceeding upper limit of measurement range
09h No 0+OFFFFh (H - channel no 8, A - channel no 1). Lower(1*') byte - exceeding
upper limit of measurement range (h - channel no 8,a - channel no 1).
1 - exceeding the range, 0 - measurement result within range
Outputs state (binary) 00000000 000000ba:
. a —output 1
0Bh No 0+3 b - output 2
0 — open; 1 — closed
11n Yes 0+1 "Backlight" parameter in "Display options" menu:
0 - permanent, 1 - temporary
12h Yes 0+20 LCD backlight brightness
13h Yes 0+20 LCD contrast
14h Yes 0+3 "Language" parameter: 0 - Polish, 1 - English, 2 - French, 3 - Spanish
15h Yes 0+1 “Temperature unit” parameter (RTD version): 0 - °C, 1 - °F
18h No 0+6 Days of the week registry
19h Yes 2000+2099  Year registry
1Ah Yes 1+12 Months registry
1Bh Yes 1+31 Days registry
1Ch Yes 0+23 Hours registry
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Register

Write

Range

Register description

1Dh

Yes

0+59

Minutes registry

1Eh

Yes

0+59

Seconds registry

1Fh

Yes

0+3

Control registry for time-related settings:

0 - starting continuous updating of registries 18h + 1Eh by the internal
clock (current time and date),

80h - stopping continuous updating of registries 18h + 1Eh by the
internal clock (automatically after writing one of 18h + 1Eh registries).
In this status 18h + 1Eh registries can be written with new values in
order to update internal clock settings. Updating the clock settings
with contents of 18h + 1Eh registries can be executed by sending the
following commands to the control registry:

1 - hour update on the basis of (1Ch + 1Eh) registries’ contents;

2 - date update on the basis of (18h + 1Bh) registries’ contents;

3 - time and date update on the basis of (18h + 1Eh) registries’
contents.

After sending commands 1, 2 or 3 the contents of registries
automatically return to 0.

20h?

Yes

0+199

Address of device

21h

No

see descr.

Device identification code
Current inputs version: 58h
Voltage inputs version: 59h
RTD inputs version: 57h

22h?

Yes

0+7

“Baud rate” parameter in “RS485 port settings” menu (baud rate):
0 - 1200; 1 - 2400; 2 - 4800; 3 - 9600; 4 - 19200; 5 - 38400;
6 - 57600; 7 - 115200;

23h*

Yes

“Conf. change” parameter in “RS485 port settings” menu
(permission to write registers):
0 - write denied; 1 - write allowed.

28h

No

Firmware version

29h

No

Compilation number

2Ah

No

Higher (2") word of serial number

2Bh

No

Lower (1%') word of serial number

2Ch

No

1,4,8

Number of units’ measurement channels

2Dh

No

Size of unit’s memory for recording in kB.

30h

Yes

0+255

Activation of logging for selected channel (binary):
00000000hgfedcba (h — channel no 8, a — channel no 1):
0 — logging On; 1 — logging Off.

31h

Yes

“Triggering” parameter in “Logging setup” submenu:
0 - always; 1 - hi level, 2 - lo level

32h

Yes

“‘Rec. period” parameter in "Logging setup" submenu:
0-1sec.;1-2sec.;2-5sec.;3-10sec.;4-15sec.; 5-20 sec.;
6-30sec.;7-1min.; 8-2min.; 9-5min.; 10 - 10 min.; 11 - 15 min.;
12 - 20 sek.; 13 - 30 min.; 14 - 60 min.
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Register Write Range Register description
33h Yes 0+1 “ertej’ par'ameter ip "Logging setup” submenu:
0 - until full; 1 - cyclic
Activation of averaging for selected channel (binary):
34h Yes 0+255 00000000hgfedcba (h - channel no 8, a - channel no 1):
0 - averaging off; 1 - averaging on;
38h No Written memory in kB
39h No Approximated time remaining until memory is filled with recorded
measurement results — Higher (2") byte (parameter in seconds).
3AN No Approximated time remaining until memory is filled with recorded

measurement results — Lower (1) byte (parameter in seconds).

Configuration parameters for c

hannel No. 1 (I version )

“Input type” parameter in “Inputs settings” submenu for channel 1:

40h | Yes 02 0 -inactive; 1 - 0-20mA; 2 - 4-20mA

41h Yes  -9999+9999 ‘Lo valug” pgrametgr in “Inputs settings” submenu for channel 1
(not considering decimal point)

49h Yes  -9999+9999 “Hi yalug” parar_neter in. “Inputs settings” submenu for channel 1 (not
considering decimal point)

. “‘Dec. point” parameter in “Inputs settings” submenu for

43h | Yes 0+3 " channel1: 0-0;1-0,0; 2 - 0,00; 3 - 0,000

44h Yes 05 “Eiltel_’” parameter in “Inputs settings” submenu for channel 1:
(filtration coefficient)

45h Yes 0+399 “Lower ext_.” parameter in “Inpqts s_ettings_” subm_enu for channel 1
expressed in 0.01 mA (not considering decimal point)

46h Yes 0+199 “Upper ext.” parameter in “Inputs settings” submenu for channel 1

expressed in 0.01 mA (not considering decimal point)

Configuration parameters for channel No. 1 ( U version )

“Input type” parameter in “Inputs settings” submenu for channel 1:

40h | Yes 0+2° 0 _inactive; 1 - 0-5V; 2 - 1-5V; 3 - 0-10V; 4 - 2-10V

41h Yes  -9999+9999 “Lo valug” pgrametgr in “Inputs settings” submenu for channel 1
(not considering decimal point)

42h Yes  -9999+9999 “Hi yalug” parameter in_ “Inputs settings” submenu for channel 1 (not
considering decimal point)

B “‘Dec. point” parameter in “Inputs settings” submenu for

43h | Yes 03 channel1: 0-0; 1-0,0; 2 - 0,00; 3 - 0,000

440 Yes 05 “Ifiltel.'” paramgtgr in “Inputs settings” submenu for channel 1:
(filtration coefficient)

45h Yes 0+399 “Lower ext'.” parameter in “Inputg settings” submenu for channel 1
expressed in 0.01 V (not considering decimal point)

46h Yes 0+199 “Upper ext.” parameter in “Inputs settings” submenu for channel 1

expressed in 0.01 V (not considering decimal point)

Configuration parameters for channel No. 1 ( RTD version )
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Register Write Range Register description
40h Yes 02 “Input type” parameter in “Inputs settings” submenu for channel 1:
' 0 - inactive; 1 - PT100; 2 - PT500 3 - PT1000
41h Yes  -9999+9999 ‘Lo value” param?ter ino“lnputs set_tings” subr_nenu fo_r channel 1
expressed by 0,1°C or °F (not considering decimal point)
49h Yes  -9999+9999 “Hi value” parameoter ino“lnputs sett_ing;” submenu fo_r channel 1
expressed by 0,1°C or °F (not considering decimal point)
“‘Dec. point” parameter in “Inputs settings” submenu for
43h No 1 .
channell1, constant value: 1 - 0,0
44n Yes 05 “Eiltel_'” paramgtgr in “Inputs settings” submenu for channel 1:
(filtration coefficient)
45h Yes -99+99 Bias” parameter in “Inputs settings” submenu for channel 1

expressed by 0,1°C or °F (shift of measurement scale)

Configuration parameters for channel No. 1 ( RTD version )

“Input type” parameter in “Inputs settings” submenu for channel 1:

40h Yes 0+10 0 - inactive;1-80mV;2-120mV; 3 -tc—-K;4—-tc-S;5-tc - J;
6-tc-T;7—-tc-N;8-tc—-R;9—-tc-B; 10 -tc - E;

41h Yes  -9999+9999 “Lo value” parameter in “Inputs settings” submenu for channel 1
expressed by 0,01 mV

49h Yes  -9999+9999 “Hi value” parameter in “Inputs settings” submenu for channel 1
expressed by 0,01 mV
“‘Dec. point” parameter in “Inputs settings” submenu for

43h Yes 0+3 channel1, constant value: 0 — O (for tc Input type); value: 0 — 0;
1-0,0; 2-0,00; 3 -0,000 (for mV Input type)

44N Yes 05 “Ifiltel_'” paramc_at_er in “Inputs settings” submenu for channel 1:
(filtration coefficient)

45h Yes 0+399 “‘Lower ext..” parameter in “Inputsf settings” sub_menu for channel 1
expressed in 0.01 V (not considering decimal point)

46h Yes 0+199 “Upper ex.t.” parameter in “In_put_s settin_gs” supmenu for channel 1
expressed in 0.01 V (not considering decimal point)

) “Unit” parameter in “Inputs settings” submenu for channel 1: 0 — °C,

4Eh Yes 0+1 o :
1 — °F (only when Input type parameter is set as tc)

4Fh Yes -99+99 “‘Bias” parameter in “Inputs settings” submenu for channel 1

expressed by 0,1°C or °F (shift of measurement scale)

Configuration parameters for channel No. 1 (common)

“Name” parameter in “Inputs settings” submenu for channel 1;

47h Yes Character Higher byte — character No. 1; Lower byte — character No. 2
4AR Yes Character “‘Name” parameter in “Inputs settings” submenu for channel 1;

Higher byte — character No. 7; Lower byte — character No. 8
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Register Write  Range Register description
4Ch  Yes  Character o haracter No, 1: Loner byte - charactor No.2
4Dh Yes Character “Unit” parameter in “Inputs settings” submenu for channel 1;

Higher byte — character No. 3; Lower byte — character No. 4

Register from 50h to 5Dh

Parameters in “Inputs settings” submenu for channel 2; registry
description like for channel 1 (see registers 40h to 4Dh).

Register from 60h to 6Dh

Parameters in “Inputs settings” submenu for channel 3; registry
description like for channel 1 (see registers 40h to 4Dh).

Register from 70h to 7Dh

Parameters in “Inputs settings” submenu for channel 4; registry
description like for channel 1 (see registers 40h to 4Dh).

Register from 80h to 8Dh

Parameters in “Inputs settings” submenu for channel 5; registry
description like for channel 1 (see registers 40h to 4Dh).

Register from 90h to 9Dh

Parameters in “Inputs settings” submenu for channel 6; registry
description like for channel 1 (see registers 40h to 4Dh).

Register from AOh to ADh

Parameters in “Inputs settings” submenu for channel 7; registry
description like for channel 1 (see registers 40h to 4Dh).

Register from BOh to BDh

Parameters in “Inputs settings” submenu for channel 8; registry
description like for channel 1 (see registers 40h to 4Dh).

Alarm configuration parameters for channel No. 1

"AL1 mode" parameter in “Inputs settings” submenu for channel 1,

COh Yes 0+1 0 — under threshold; 1 — over threshold
c1h Yes  -9999:9999 Threshold 1-" parameter in “Inputs settings” submenu
for channel 1;
c2h Yes  -9999+9999 "Hysteresis 1 parameter in “Inputs settings” submenu
for channel 1;
C3h Yes 0+1 "AL2 mode" parameter in “Inputs settings” submenu for channel 1;
' 0 — under threshold; 1 — over threshold
Cah Yes  -9999+9999 Thresholdg parameter in “Inputs settings” submenu
for channel 1;
C5h Yes  -9999+9999 "Hysteresis 2" parameter in “Inputs settings” submenu

for channel 1;

Register from C8h to CDh

Alarm parameters in “Inputs settings” submenu for channel 2;
registry description like for channel 1 (see registers COh to C5h).

Register from DOh to D5h

Alarm parameters in “Inputs settings” submenu for channel 3;
registry description like for channel 1 (see registers COh to C5h).

Register from D8h to DDh

Alarm parameters in “Inputs settings” submenu for channel 4;
registry description like for channel 1 (see registers COh to C5h).

Register from EOh to E5h

Alarm parameters in “Inputs settings” submenu for channel 5;
registry description like for channel 1 (see registers COh to C5h).
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Register Write Range

Register description

Register from E8h to EDh

Alarm parameters in “Inputs settings” submenu for channel 6;
registry description like for channel 1 (see registers COh to C5h).

Register from FOh to F5h

Alarm parameters in “Inputs settings” submenu for channel 7;
registry description like for channel 1 (see registers COh to C5h).

Register from F8h to FDh

Alarm parameters in “Inputs settings” submenu for channel 8;
registry description like for channel 1 (see registers COh to C5h).

Configuration parameters for output No. 1

100h Yes 0+2

“‘Mode” parameter in “Outputs settings” submenu for output 1;
0 — inactive (always OPEN)

1 — normally OPEN (N.O.)

2 — normally CLOSED (N.C.)

101h Yes 0+1

“Logic func.” parameter in “Outputs settings” submenu for output 1;
0-OR;1-AND

102h Yes 0+4

“Channel 1” parameter in “Outputs settings:source” submenu for
output 1;

0 — inactive

1-alarm 1

2 —alarm 2

3—alarm1or2

4 — alarm 1 and 2

103h Yes 0+4

“Channel 2" parameter in “Outputs settings:source” submenu for
output 1; registry description like for “Channel 1” (see register 102h).

104 Yes 0+4

“Channel 3” parameter in “Outputs settings:source” submenu for
output 1; registry description like for “Channel 1” (see register 102h).

105 Yes 0+4

“Channel 4" parameter in “Outputs settings:source” submenu for
output 1; registry description like for “Channel 1” (see register 102h).

106 Yes 0+4

“Channel 5" parameter in “Outputs settings:source” submenu for
output 1; registry description like for “Channel 1” (see register 102h).

107 Yes 0+4

“Channel 6” parameter in “Outputs settings:source” submenu for
output 1; registry description like for “Channel 1” (see register 102h).

108 Yes 0+4

“Channel 7” parameter in “Outputs settings:source” submenu for
output 1; registry description like for “Channel 1” (see register 102h).

109 Yes 0+4

“Channel 8" parameter in “Outputs settings:source” submenu for
output 1; registry description like for “Channel 1” (see register 102h).

10A Yes 0+9999

“Close delay” parameter in “Outputs settings” submenu for output 1

10B Yes 0+9999

“‘Open delay” parameter in “Outputs settings” submenu output 1

10C Yes 0+9999

“Closed hold time” parameter in “Outputs settings” submenu for
output 1.

10D Yes 0+9999

“Open hold time” parameter in “Outputs settings” submenu for
output 1.

Register from 110h to 11Dh

Parameters in “Outputs settings” submenu for output 2; registry
description like for output 1 (see registers 100h to 10Dh).
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1 - if the measurement result exceeds the allowable measurement range defined by "Hi value”, "Lo value" and

“Upper ext.”, “Lower ext.” parameters then 01h + 08h registries shall contain limit values for the allowable range.

Exceeding the allowable measurement range shall be signalled by setting appropriate bits of the 09h registry.

- after writing registry 20h the unit replies with the frame starting from the old (unchanged) address

- after writing registry 22h the unit replies with the frame sent according to the new baud rate

- status of “Triggering” parameter in “RS485 port settings” submenu also relates to the writing of this parameter;
therefore it is possible to block writing of all registries using the RS-485 port, but unblocking can be made only
through the device's menu.

A WN

9.2. TRANSMISSION ERRORS HANDLING

If during reading or writing one of registries an error occurs then the unit shall return the frame

containing the error code (according to the Modbus protocol, see: example No. 5, page 77).

Error codes should be interpreted as follows:

01h - illegal function (only functions 03h, 06h and 10h are available),
02h - illegal register address

03h - illegal data value

08h - no write permission (see: “Config change” parameter in the “RS485 port settings”
menu)
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9.3. EXAMPLES OF QUERY/ANSWER FRAMES

The examples concern a unit with address 1. All values are given in the hexadecimal system.

Designations:

ADDR Address of the device in the system

FUNC Function number

REG H,L Higher and lower part of registry number, to which the command refers to

COUNT H,L  Higher and lower part of registry counter number, to which the command refers

BYTE C

to, starting with the register, which is defined by REG (max. 32)
Number of higher bytes in the frame

DATA H,LHigher and lower part of data word

CRC L,H

Higher and lower part of CRC sum

1. Read of ID code

ADDR FUNC REG H,L COUNT H,L CRCL,H
01 03 00 21 00 01 D4 00
The answer:
ADDR FUNC BYTEC DATAH,L CRCLH
01 03 02 00 58 B9 BE

DATA H,L - identification code (0058h)

2. Change of the device address from 1 to 2 (write to reg. 20h)

ADDR FUNC REG H,L DATAH,L CRC L,H
01 06 00 20 00 02 09 C1
DATAH-0

DATA L - new device address (2)

The answer (the same as the message):

ADDR

FUNC REG H,L DATAH,L CRC L,H

01

06 00 20 00 02 09 C1

3. Read of the displayed value (measurement) for channel 1, the device address = 01h:

ADDR

FUNC REG H,L COUNT H,L CRC L,H

01

03 00 01 00 01 D5 CA
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The answer:
ADDR FUNC BYTEC DATAH,L CRC L,H
01 03 02 00 FF F8 04
DATAH, L - displayed value = 255, no decimal point. Decimal point position can be

read from reg. 43h (position of decimal point for channel 1)

4. Read of the registers 1, 2 and 3 in one message (example of reading a number of
registries in one frame):

ADDR FUNC REG H,L COUNT H,L CRCL,H
01 03 00 01 00 03 54 0B
COUNT L - the count of being read registers (max. 32)
The answer:
ADDR FUNC BYTEC DATAH1,L1 DATAH2,L2 DATAHS3,.L3 CRCL,H
01 03 06 00 0A 00 02 02 80 18 74
DATA H1,L1 - 01h registry (10 — value displayed for channel 1, no decimal point),
DATA H2,L2 - 02h registry (2 — value displayed for channel 2, no decimal point),
DATA H3, L3 - 03h registry (640 — value displayed for channel 3, no decimal point).

5. Setting of name for channel 1 as "Channel 1 "
(example of writing a number of registries in one frame)

ADDR @ FUNC REG H,L COUNTH,L BYTE C
01 10 00 47 00 05 0A
continue of frame:
DATAH1,L1 DATAH2,L2 DATAH3,L3 DATAH4,L.4 DATAHS5L5 CRCLH
43 68 61 6E 6E 65 6C 20 31 20 7F DO

DATA H1, L1 - 47h registry (43h - character "C", 68h - character "h"),
DATA H2, L2 - 48h registry (61h - character "a", 6Eh - character "n"),
DATA H3, L3 - 49h registry (6Eh - character "n", 65h - character "e"),
DATA H4, L4 - 4Ah registry (6Ch - character "I", 20h - space " "),
DATA H5, L5 - 4Ah registry (31h - character "1", 20h - space " ").

a) The answer (we assume that input current is not out of range):

ADDR

FUNC

REG H,L

COUNT H,L

CRC L,H

01

10

00 47

00 05

BO 1F
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b) The answer (if an error occur):

ADDR | FUNC ERR CRC L,H
01 90 08 4D C6

ERR - error code (08 - registry writing blocked by “Config change” parameter in “RS485
port settings” menu)

6. Change of baud rate of all devices connected to the net (BROADCAST message).

ADDR FUNC REG H,L COUNT H,L CRC L,H
00 06 00 22 00 04 29 D2

DATAH -0
DATAL -4, new baud rate 19200 baud

Device do not reply to BROADCAST-type messages.

There is no full implementation of the Modbus Protocol in the device. The
functions presented above are available only.
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10. USER'S SETTINGS LIST

Parameter Description Value Des:;'g);ion
Parameters in the "Measurements list options” menu
List type Type of measurement results list 45
Date, Time Position of time line on historical list 46
Parameters in the "Graph options” menu
Scale Setting time scale 46
Parameters in the "Channels list options” menu
Display Method of displaying results 46
Parameters in the “Device information ” menu
Version Device firmware version 48
Serial no Device serial number 48
Memory Available device's memory 48
Used Used memory 48
Time left Time until memory is full 48
Parameters in the “Display options ” menu
Backlight Method of display backlight operation 48
Brightness Brightness of display backlight 48
Contrast Display contrast 48
Parameters in the “Logging setup” menu
Write Recording mode 49
Triggering il\r/]lsgﬁgncgt ircr:r(]easurement recording, digital 50
Rec. period Time interval for measurement recording 50
Channel 1 Type of recorded value 50
Channel 2 Type of recorded value 50
Channel 3 Type of recorded value 50
Channel 4 Type of recorded value 50
Channel 5 Type of recorded value 50
Channel 6 Type of recorded value 50
Channel 7 Type of recorded value 50
Channel 8 Type of recorded value 50
Settings for Channel 1 in “Inputs settings” menu
Name Measurement channel name 52
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Parameter Description Value Despc;‘Z);ion
Unit Unit for measured value 53
Input type Type of input/sensor 53, 56
Hi value \C/S:E;n;jifrp:/?))(gdg];or maximum value of input 53. 56
Lo value \C/SrI:J:n;ji;p\llaoyl/gcééor minimum value of input 53, 56
Dec. point Position of the decimal point 53
Filter Level of filtration of indications 52
Bias Shifting of measurement scale 56
Upper ext. Upper extension of measurement range 54
Lower ext. Lower extension of measurement range 54
AL1 mode Alarm 1 generation mode 52
Threshold 1 Threshold of alarm 1 52
Hysteresis 1 Hysteresis of alarm 1 52
AL2 mode Alarm 2 generation mode 52
Threshold 2 Threshold of alarm 2 52
Hysteresis 2 Hysteresis of alarm 2 52
Settings for Channel 2 in “Inputs settings” menu
Name Measurement channel name 52
Unit Unit for measured value 53
Input type Type of input/sensor 53, 56
Hi value \C/l?rI:J:n;jic;e,rp\llaoyl/g%;or minimum value of input 53, 56
Lo value l/srl:Jeen;:I:)srp\lliyl/teacé;or minimum value of input 53. 56
Dec. point Position of the decimal point 53
Filter Level of filtration of indications 52
Bias Shifting of measurement scale 56
Upper ext. Upper extension of measurement range 54
Lower ext. Lower extension of measurement range 54
AL1 mode Alarm 1 generation mode 52
Threshold 1 Threshold of alarm 1 52
Hysteresis 1 Hysteresis of alarm 1 52
AL2 mode Alarm 2 generation mode 52
Threshold 2 Threshold of alarm 2 52
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Parameter Description Value Despcgg);ion
Hysteresis 2 Hysteresis of alarm 2 52
Settings for Channel 3 in “Inputs settings” menu
Name Measurement channel name 52
Unit Unit for measured value 53
Input type Type of input/sensor 53, 56
Hi value ::/:rlrueentdi(frp\ll?)yl/;cé ;or minimum value of input 53. 56
Lo value \C/l?:?een?i)srp\lla/;cé éor minimum value of input 53. 56
Dec. point Position of the decimal point 53
Filter Level of filtration of indications 52
Bias Shifting of measurement scale 56
Upper ext. Upper extension of measurement range 54
Lower ext. Lower extension of measurement range 54
AL1 mode Alarm 1 generation mode 52
Threshold 1 Threshold of alarm 1 52
Hysteresis 1 Hysteresis of alarm 1 52
AL2 mode Alarm 2 generation mode 52
Threshold 2 Threshold of alarm 2 52
Hysteresis 2 Hysteresis of alarm 2 52
Settings for Channel 4 in “Inputs settings” menu
Name Measurement channel name 52
Unit Unit for measured value 53
Input type Type of input/sensor 53, 56
Hi value l/l?:?een?iosrp\llao);g;(feor minimum value of input 53. 56
Lo value \C/L?rl;Jeen:jiosrp\I/?I/;cé;or minimum value of input 53. 56
Dec. point Position of the decimal point 53
Filter Level of filtration of indications 52
Bias Shifting of measurement scale 56
Upper ext. Upper extension of measurement range 54
Lower ext. Lower extension of measurement range 54
AL1 mode Alarm 1 generation mode 52
Threshold 1 Threshold of alarm 1 52
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Parameter Description Value Despc;‘Z);ion
Hysteresis 1 Hysteresis of alarm 1 52
AL2 mode Alarm 2 generation mode 52
Threshold 2 Threshold of alarm 2 52
Hysteresis 2 Hysteresis of alarm 2 52
Settings for Channel 5 in “Inputs settings” menu
Name Measurement channel name 52
Unit Unit for measured value 53
Input type Type of input/sensor 53, 56
Hi value \C/SrI:J:nflfrp\lliyl/g%;or minimum value of input 53. 56
Lo value \C/SrI:J:n;j:)srp\ll?l/gcé;or minimum value of input 53. 56
Dec. point Position of the decimal point 53
Filter Level of filtration of indications 52
Bias Shifting of measurement scale 56
Upper ext. Upper extension of measurement range 54
Lower ext. Lower extension of measurement range 54
AL1 mode Alarm 1 generation mode 52
Threshold 1 Threshold of alarm 1 52
Hysteresis 1 Hysteresis of alarm 1 52
AL2 mode Alarm 2 generation mode 52
Threshold 2 Threshold of alarm 2 52
Hysteresis 2 Hysteresis of alarm 2 52
Settings for Channel 6 in “Inputs settings” menu
Name Measurement channel name 52
Unit Unit for measured value 53
Input type Type of input/sensor 53, 56
Hi value \C/Srlnl':aen’?ifrp\ll?))llgcééor minimum value of input 53. 56
Lo value l/srl:Jeen;jisrp\I/aO)I/gcééor minimum value of input 53. 56
Dec. point Position of the decimal point 53
Filter Level of filtration of indications 52
Bias Shifting of measurement scale 56
Upper ext. Upper extension of measurement range 54
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Parameter Description Value Despcgg);ion
Lower ext. Lower extension of measurement range 54
AL1 mode Alarm 1 generation mode 52
Threshold 1 Threshold of alarm 1 52
Hysteresis 1 Hysteresis of alarm 1 52
AL2 mode Alarm 2 generation mode 52
Threshold 2 Threshold of alarm 2 52
Hysteresis 2 Hysteresis of alarm 2 52
Settings for Channel 7 in “Inputs settings” menu
Name Measurement channel name 52
Unit Unit for measured value 53
Input type Type of input/sensor 53, 56
Hi value \c/l:arlgeentdifrp\ll?llteadgéor minimum value of input 53. 56
Lo value l/frlgeensgsrp\llaoi/;%;or minimum value of input 53. 56
Dec. point Position of the decimal point 53
Filter Level of filtration of indications 52
Bias Shifting of measurement scale 56
Upper ext. Upper extension of measurement range 54
Lower ext. Lower extension of measurement range 54
AL1 mode Alarm 1 generation mode 52
Threshold 1 Threshold of alarm 1 52
Hysteresis 1 Hysteresis of alarm 1 52
AL2 mode Alarm 2 generation mode 52
Threshold 2 Threshold of alarm 2 52
Hysteresis 2 Hysteresis of alarm 2 52
Settings for Channel 8 in “Inputs settings” menu
Name Measurement channel name 52
Unit Unit for measured value 53
Input type Type of input/sensor 53, 56
Hi value l/srlgeentdic;srp\llaoi/;%;or minimum value of input 53. 56
Lo value \c/l?rlgeen?ifrp\lle(‘))(;% ;or minimum value of input 53. 56
Dec. point Position of the decimal point 53
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Parameter Description Value Despc;‘Z);ion
Filter Level of filtration of indications 52
Bias Shifting of measurement scale 56
Upper ext. Upper extension of measurement range 54
Lower ext. Lower extension of measurement range 54
AL1 mode Alarm 1 generation mode 52
Threshold 1 Threshold of alarm 1 52
Hysteresis 1 Hysteresis of alarm 1 52
AL2 mode Alarm 2 generation mode 52
Threshold 2 Threshold of alarm 2 52
Hysteresis 2 Hysteresis of alarm 2 52
Output 1 settings in submenu ”Outputs settings”

Mode Output mode 58
Logic funct. Logic function mode 58
Source: channel 1 Channel 1 alarmstate source 59
Source: channel 2 | Channel 2 alarm state source 59
Source: channel 3 | Channel 3 alarm state source 59
Source: channel 4 | Channel 4 alarm state source 59
Source: channel 5  Channel 5 alarm-state source 59
Source: channel 6  Channel 6 alarm-state source 59
Source: channel 7 Channel 7 alarm-state source 59
Source: channel 8  Channel 8 alarm-state source 59
Close delay Close switch delay time 59
Open delay Open switch delay time 59
Closed hold time Time for holding the closed state 59
Open hold time Time for holding the open state 59
Output 2 settings in submenu ”Outputs settings”

Mode Output mode 58
Logic funct. Logic function mode 58
Source: channel 1 | Channel 1 alarm state source 59
Source: channel 2 | Channel 2 alarm state source 59
Source: channel 3 | Channel 3 alarm state source 59
Source: channel 4 | Channel 4 alarm state source 59
Source: channel 5 | Channel 5 alarm state source 59
Source: channel 6 | Channel 6 alarm state source 59
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Parameter Description Value Despcgg);ion
Source: channel 7  Channel 7 alarm state source 59
Source: channel 8 Channel 8 alarm state source 59
Close delay Close switch delay time 59
Open delay Open switch delay time 59
Closed hold time Time for holding the closed state 59
Open hold time Time for holding the open state 59
Parameters in the “RS485 port settings” menu
Address Device address 60
Baud rate Baud rate 60
Resp. delay Delay of device response 60
o
Parameters in the “USB options” menu
éﬁ;ﬂ?ﬁg év;tae of Permission for auto data write 62
Language User interface language 63
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ll. USER MANUAL FOR “LOGGY SOFT”

System requirements:

At least i486 computer,

Colour monitor with minimum resolution of 640 x 480,

20 MB of free hard drive space.

Designed for Windows

tested on Windows® XP, Windows® Vista, Windows® 7, Windows® 8

1. GENERAL CHARACTERISTICS

The Loggy Soft program enables the visualization, archiving and printing of
measurements (e.g. temperature, humidity, pressure) stored in memory of device such as
Data Logger with monochrome display. Work with Data Logger devices takes place
through an RS-485 serial interface, or via the USB FlashDrive (PenDrive) device (optional
interface). Connecting a network of units to a serial port (RS 232) or USB port of a PC is
possible using a proper converter (RS-485 to RS-232 or RS-485 to USB).

2. INSTALLATION AND STARTUP

The LoggySoft-install file is designed to install the program. The install file is located in
Loggy Soft folder on CD delivered with device.

During installation follow the directions provided by Installation wizard. The wizard will
create a folder called Loggy Soft on the computer’s hard drive, the program files will be
placed in this folder. The shortcut to the program will be placed in a location specified by the
user.

Manual startup of the program is done using the Loggy.exe executable file.

Initial startup of the application enables detection of all Data Logger devices present in
the network. The user is asked to perform devices installation and measurement channel
configuration procedure for all detected devices.

Follow the guidelines in the windows displayed by the program.

WARNING! There is no need of detecting the devices using USB FlashDisk data download at
this point. Devices of that kind will be detected and installed later, during the first data
download. If the system consist of FlashDisk-served devices only, you can skip the following
installation steps by pressing [FLASH DRIVE only] button.

To continue installation procedure, click on the [Next>>] button. The next screen (Fig. 2.1)
enables the selection of the number for the RS 232 serial port for the converter, and the
transmission speed. The number of chosen for the selected port must comply with number of
the port to which the converter is connected.
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Devices installation |

Please connect all dewvices to the net.

COM1 -
FPlease select part which
will he used to
communication with
dewvices and baudrate.
115200 -

If all dewices are connected and port is defined, please click "MNext".

FL&SH DRMVE only | << Back |[: Close

Fig. 2.1. Selection of serial port and baud rate

After defining the communications port and baud rate, go to device detection screen (Fig. 2.2)
by clicking on the [Next>>] button.

Prior to scanning the network for devices, set the addresses identifying the selected devices in
the network (a different address for each device — see page 60). In order to detect units
connected to the network (after assigning addresses to the devices) press the [Scan network]
button.

Address set in the unit should be in 1+254 range. Devices with not changed
address will not be found by software !
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Devices installation

1. Enzure if all devices are connect bo netwark.

2. |n next step pregs 'S can network" button,

2. W ait until all devices in network, will be found.

“Wwiarning | Program scans all addrezzez (1 - 254]. In extremal situation it can take off 5 min.
Define name and walue ranges for all meazurement channels.

Network scanning...

Syztem found: 1 devices.
Inztalled devices
=~ D'ata Logoer 8 = [0/4]-20me,
[rput 1 [ s ]
[nput 2 [ s ]
[rput 3 [ mdy ]
[rput 4 [ ridy ]
[rput 5 [ rndy ]
[rput & [ rndy ]
[rput 7 [ s ]
[rput 3 [ s ]

. BIeak scanning,

Scanning of address: 21

If number of found devices iz equal to number of devices connected to the net, chck Hext'
In other caze click 'Cloze' and nest go follow the manual [chapter apply with problems and failures).

FLASH DRIVE only |

<< Back | Mext > I

Cloze

Properties
Froperties Walue
=} £ Description
[1 Device type Data Logger 8 « [044])-20nmd,
L% Mame Input 1
L¥ Unit s
S £ Values
L¥ Min value 1
¥ Maw value 1000

Fig. 2.2. Scanning network for devices

The list shown on the figure (Fig. 2.2) contains one detected device. Order of devices on the
list corresponds to the order of addresses assigned by the user to individual devices. Once all

devices are detected press [Break scanning] button.

,Properties” list available in right part of the window allows configuration of measurement
channels. Appropriate names (e.g. the location where the sensor connected to this channel
was installed), unit denotation and allowable measured values (minimum and maximum)
should be assigned to measurement channels of detected devices. In case these values are

exceeded during system operation an alarm message will be displayed.

After pressing the [Next>>] button the final installation screen will be displayed.
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3. USING THE PROGRAM

Upon application startup the Current measurement menu is displayed (Fig. 3.1).

RI=TEY
|E Current measurement Reparts @ Configuration @ Ifo

[~ Run current measurement mode

Device name [unit] Curr. measurement
Current [rius]

Humidity [%RH]

Temp. 1 ["C]

Temp. 2 [*C]

Pressure [k Pa]

Flaw [m3/h]

wheight [ka]

Paosition [r]

Log

Fig. 3.1Program window upon startup

The selection from the currently active menu is made using the flat buttons in the upper
part of the program window (Fig. 3.1). Three positions are available:

* Current measurement - menu for current measurements visualizing;
* Reports - menu for visualizing and printing reports;
» Configuration - menu for changing system settings and defining measurement

channel groups;

* Info - menu containing program information.

Button [Log] located in bottom part of the main window allows opening/closing additional
window with messages related to the program execution. These messages window is opened
automatically when new message appears.
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3.1. .CURRENT MEASUREMENT” MENU

Current measurement menu allows to view current measurements results in table
format. This table contains measures of channels of all installed devices. Only the
measurements from devices installed using the RS-485 interface will be available. To enable
continuous reading of data from the devices check Enable current measurement mode.
Presently read data will be showed in column named Current measurement.

=0l x|
|E Current measurement Repartz E Configuration @ Irfo
Current v {Run current measurement rmode
measurement -~ Device name [Larit] Curr. measurement
3 Curmrent [rns] 2734
nable fiel
enable field Hurniiclity [%RH] 11.8
Temp. 1 ['Cl 3281
Temp. 2 ['C] 328.1
Fressure [k Pa] 101.6
Flow [m3+h] 2734
Weight [ka] 1766
Pozition [rn] 1766

Log

Fig. 3.2. Current measurement menu

3.2. . REPORTS” MENU

Reports menu is used to view and print reports containing recorded measurement

results in the form of tables or graphs. This menu also enables export of measurement data to
a text format file.

Creating new reports is possible in two modes:

» for a group (collective report for a maximum of 12 measurement channels),
» for a single channel.

Creating a report for a channel belonging to a removed device is possible only in
single channel mode.
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3.2.1..Table” tab

@ Current measurement Reports E Configuration @ Info
E Table l ] G;aphl %0 Groups | B Channels
Group: ''Container” [2006-09-16 10:53.16 - 2006-10-16 10:53:1E = @ Temperatures
teasure Date Hurmidity [%2FRH] |Pressure [MPa] | ‘Weight [ka] W Temp 1 [adr1]
2006-09-21 11:0810 1033 1036 1036 O Temp. 2 (adr1
20060921 11:0811 1033 10360 1026 e T fack1)
20060521 11:0%12 1033 1036 [<] 1036 o
20060921 11:0313 1033 10360 1036 B Humidity [adr1)
2006-09-21 11:0214 1023 1036 1036 O Pressure (adr1]
20060521 11:0%15 1033 1036 [<!] 1036 B ‘wWeight [adr1)]
20060921 11:0816  103.3 1036 [<1] 1036 B Fosition [adr:1]
20060921 11:0817  103.3 1036 [<!] 1036
20060521 11:0%18 1033 1036 [<] 1036
20060921 11:0813 1033 1035 [<1] 1036
20060921 11:08:20  103.3 1035 [<!] 1036
Snnc na 1 41000 10772 AN R T 102 C
4] | i
From date Ta date
| 2006-03-16 ~| 105316 == 20061018 | 105318 = Refresh
Expart... | Pritt |
Log Creating of the report (table) done (record: 0)

Fig. 3.3. Reports - menu

The Table tab (Fig. 3.3) is used for printing information concerning recorded measurements
(e.g. temperature, humidity) in the form of a table for one of the groups or a particular
measurement channel selected by the user (for more information on groups see 3.3.2 section,
at page 103). This tab also enables the export of data to text format files. The exported file is
formatted in a way allowing the transfer of data to a calculation sheet.

A table consisting of columns containing measurement date and value (for one or a number of
channels) is displayed in the centre of the tab. The remaining elements of the Table tab are:

 From date - this is the date and time defining the beginning of analysed
measurement recording period for printing in the form of a table,

« To date - this is the date and time defining the end of analysed measurement
recording period for printing in the form of a table (this does not have to
be the current date),

* [Print] button - prints the report,
» [Refresh] button - updates the displayed data
* [Export...] button- exports data to a text or csv file

« Groups/Channels - this box enables creating tables in two modes:
- foragroup - collective table for a maximum of 12 measurement channels
(observed channels can belong to different devices),
- for a single channel.

@ Creating groups is described in the Group operations section (page 103).
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Selecting table type (for a group or single channel)

In order to select table type:

» click appropriate tab Groups or Channels (Fig. 3.3),

* check specific group or measurement channel. This will display measurement results for
the selected group or single channel (displaying results takes place automatically after
each change of group or measurement channel).

@ In order to use table for groups the group must be created first. Creating groups is
described in the Group operations section (3.3.2, page 103).

Change of “From date” or “To date”

1) In order to change “From date” or “To date” date, click onto the arrow on right side of the
date (Fig. 3.4). The calendar window will open:

| 2005-10-18 »{ [10:53:16 =

[ 4 | Dctober 2005 ~t_|
Mlon Tue “Wed Thy Fn Sat Sun

1 2
93 4 5 5 7 8 9
0 11 12 13 14 15 16
17 @F® 19 20 21 22 23
24 25 26 27 28 29 30
3

< 3 Today: 18/10/2005
Fig. 3.4. Changing the “From date”

Date change button

I'l:l"
]

2) The date can be change by clicking onto any day in the calendar. Buttons at the top part of
the calendar are used to change months (Fig. 3.5). After clicking on the current year
located to the right from month’s name an edition window and buttons for changing the
year are displayed (Fig. 3.5).

month change button year change button

EN October EIIE == I3

Januarsy

ton Tue “Wed  Fabrpary Mon Tue “Wed Thu Fri Sat Sun
March 1 z
3 4 5 april 3 4 a] B 7 g 3

Fig. 3.5. Changing months and year
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3) The time can be changed by clicking on the box, in which it is displayed and manually
typing it in using the keyboard.

4) The operation is completed by pressing the [Refresh] button; this will update the data
shown in the table.

3.2.2..Graph’ tab

{0l x)
E Current rmeasurernent Feparts @ Canfiguration '@ Irfo
E Table [EE Graph] 58 Groups Channels

* Dizplay options

measurement

v Custom -ariz bound

Minimuml 4,50_% Ma:-:imuml 5,00_.;

—I-- @ Temperatures
B Temp. 1[ad:1]
O Temp. 2 [ad:1]
—-- @ Container
B Huridity [adr:1)
O Preszsure [adr1]
3 weight [adr1]
E Poszition [adr:1]

T T
2005-01-05 2005-01-05
02:23:22 032322

From date Tao date
| 20050105 | [1osze = |20050116 | 105318 = Refresh
[ Show cursor Print

Log Creating of the report (graph) done

Fig. 3.6. Reports - Graph tab

Graph tab (Fig. 3.6) is used for viewing and printing of measurement results recorded by
device (e.g. temperature, humidity) in the form of a graph. Measurements from a maximum of
five recorded measurement channels can be viewed.

The Graph tab contains such elements as:

graphs area

From date

To date

[Print] button

- plots measured values (e.g. temperature, humidity) in function of time.
Each channel is distinguished by a different colour (Fig. 3.6);

- this is the date and time defining the beginning of analysed
measurement recording period for printing in the form of a graph;

- this is the date and time defining the end of analysed measurement
recording period for printing in the form of a graph (this does not have to
be the current date);

- prints the report;
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* [Refresh] button - updates the displayed data;

« Show cursor field - check this field to activate special graphical cursor which allows to
track measurement points of the selected channel graph.

+ Groups/Channels - this box enables creating graphs in two modes:
- foragroup - collective graph for a maximum of 12 measurement channels
(observed channels can belong to different devices);

- for a single channel.

@ Creating groups is described in the Group operations section (3.3.2, page 103).

Selecting graph type (for a group or single channel)

In order to select table type:

» click appropriate tab Groups or Channels (Fig. 3.6),

» check specific group or measurement channel. This will display measurement results for
the selected group or single channel (displaying results takes place automatically after
each change of group or measurement channel).

In order to use table for groups the group must be created first. Creating groups is
described in the Group operations section (3.3.2, page 103).

Change of “From date” or “To date”

Change of start and end date take place the same way as in Table tab (see page 92).

Changing the graph display method
Following operations are available for the graph area:

* enlarge graph - a graph can be enlarged by marking the area of interest with the
mouse pointer. In order to do this first left-click on the graph and,
while holding down the left mouse button, drag the pointer to the
bottom right corner of the graph. The rectangle marked this way will
be enlarged (Fig. 3.7).
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megsLIrement

. , . . . , .
200:5-01-0e2 2005-01-05
022322 032322

Fig. 3.7. Enlarging graph

* moving the graph - the graph can be moved to the left/right (earlier/later time period,
correspondingly). In order to do this, right-click on the graph and
drag the pointer in desired direction (Fig. 3.8).

megsuUrement

. . . . . , .
2005-01-05 2005-01-05
022322 052322

Fig. 3.8. Moving the graph
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+ measurement points tracking - if Show cursor field is checked then special graphical
cursor is displayed on the graph. This cursor allows to
easy tracking of measured data. Colour of the cursor is
same as selected channel colour. To change selection
click left mouse button until cursor became same colour
as desired channel. Near to the cursor informations about
selected point are displayed. Date and time of recording
and value of the registered measurement point.

2005-01-05 03:15:39
Informations about —— 4 e
measurement points
Cursor lines displayed

-------- e T ©---------"ngraph colour

Fig. 3.9. Graph with special tracking cursor

* restoring default values - the [Refresh] button enables returning to
initial
graph in 1:1 scale;

+ update the displayed measurements - the [Refresh] button allows to update
measurement data displayed on the graph.
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Information on periodical lack of measurement

If any measurement channel, for whatever reasons (e.g. sensor fault), will not record
measurement values, then this situation will be presented on the graph as interruption in the
measurement (Fig. 3.10).

No measurement
values

e
o
[}

1

ey

un]

=
I

megssuIrement

. , . . . .
2005-01-05 2005-01-05
02322 052322

Fig. 3.10. Interruption in the graph (e.g. sensor fault)

If measurements can not be executed for some time (e.g. power supply fault or the device is
switched off) then the program will show this situation on the graph in the form of two vertical
lines (Fig. 3.11).

S e e e e e it
R e e ey LT T | T
£
i = 1 L R --
Interruption of a;/dﬁaw
measurements i i .~ _ 1 ;g 7 _
o 4,70 ]
E :
4 B0 - . ----------------
2005-01 -05 2005-01-05
o2 23:22 0323 22

Fig. 3.11. Vertical lines on the graph - interruption of measurements
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devices. In order to download current data recorded by devices press the
[Download data (RS 485)] button in the Devices tab in the Configuration menu,
or insert the USB FlashDrive (PenDrive) with logged data to PC USB port and
confirm the data download. The database of recorded measurements will be
updated.

@ Prior to analysing recorded measurement results, read the current data recorded by

3.3. .CONFIGURATION” MENU

The Configuration menu is used to:

» change the settings of channels of devices working in the system and getting data from
these devices (Devices tab);

» operations of groups (Groups tab),

* change the settings of program (Settings tab).

Parameters in tabs of Configuration menu can be edited after clicking on [Show
advanced options] button. (Fig. 3.12).

il
Bl Curent measurement Reports | | 2] Configuration | 0¥ Info
Devices l[‘:,? Grnups] ;ﬁ Settings] Show advanced options |

Download data (fle) | Download data (RS485) |

|nztalled devices Logical device properties

=|- Data Logger 8 « [0/4)-20me, Froperties Y alue
Eurre_;tt[ I[-th:H | -1 =4 Description
umidity [ = .
Temp.1[°C] [ Devicetype  DatalLogger 3 x [0/4)-20md
Temp. 2[*C] L4 MName Current
Pressure [ MPa ] L& Unit mé
Flow [ m3sh ] o £3 Values
Wwigight [ ka ] Mi |
Poszition [ m ] L' Min value

a
L¥ Max value 20

Log

Fig. 3.12. Configuration menu (advanced options hidden)

The user will be asked to enter a password protecting against the changing of the settings by
an unauthorized person. Entering of proper password allows to edit parameters and displaying
of additional keys for devices adding / removing (Fig. 3.13). Default password is ,srd system”.
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== | oggy Soft

E Current measurement | Reports ||@ Configuration ‘ @ Info |

ﬁ Devices |5@ Glaupsl Settingsl
Dowrload data ffile] | Dawrload data [RS485) | W duto

=10 x|

Hide advanced options I

d Logical device properties
[=1- Diata Logger 8 = (0/4)-20ma, Froperties Walue
E:'I_I:I;ttj F-:szH | =3 a Description
- Temp 1[°C] i [] Devicetype  DataLogger 8« (0/4)20me,
- Temp. 2[°C] Cument
- Pregsure [ MPa] P mé
o Flow [ m3sh ] E £ Values
- wheight [ kg X Minval a
- Position [ m ] nalie =
b L Max value 20
Add | Femove | Apply | Fievert |
| |

Fig. 3.13. Configuration menu (advanced options active)

3.3.1..Devices” tab

™ Loggy Soft

E Current measurement ‘ Reports |IE Configuration ‘ @ Info |

Devices |t$19 Grnupsl Settingsl
Daownload data [fle) | Download data [R5485) | & Auta

=10l x|

Hide adwvanced options |

In 1]
= Data Logger 8 » (0/4])-20mé Properties Walue
Eurrgn.t[wf] =+ ‘=3 Description
+ Humidity [ %R ] [ Devicetype  DataLogger  x (/4] 20md,
- Temp 1[°C] - evice ype ata Logger 8 4 [0/4)-
- Temp. 2[C ] = [¥ Wame Current
-~ Pressure [ MPa] © X Unit mé
-~ Flaw [ m3sh ] E} 3 Values
- wheight [ kg ] F Mi | 0
- Pogition [ m ] i nwal -
L [A Man value 20
Add | Fiemowve | Apply I Fiewvert I
g | |

Fig. 3.14. Configuration - Devices tab (advanced options active)
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The Devices tab (Fig. 3.14) contains such elements (fields) as:

Installed devices

[Add] and [Remove] buttons

e ...device properties

(]

[Apply] and [Revert] buttons

(]

[Download data (file)] button

[Download data (RS485)]

Changing of devices settings

- shows the tree contains a list of all currently installed
devices together with their addresses. The first level of
the tree shows individual devices. After clicking the “+”
sign next to the device name with mouse pointer, the
measurement channels corresponding to this device are
displayed. By clicking on one of devices we can see
measurement channels under names defined during
system installation (e.g. “Flow”).

- allow to add and remove installed devices from the
system,

- shows the tree containing a list of properties of
selected device or channel. All parameter's values
(underlined) can be edited. All changed but not
approved (using [Apply]) values are showed in bold.

- allow to memorize of changed parameters or revert
changed but not approved (using [Apply]) parameters.

- allows to read measurement data from files created
while data downloading using USB FlashDrive. After
selecting this command, user has to point location (folder
with files written by data logger) containing data to
download.

- allows to read data stored in all devices installed using
RS-485 interface,

The settings of devices can be changed by clicking on the Devices tab. Activation of
advanced options allows to edit parameters and displaying of additional keys for devices

adding / removing (Fig. 3.15).
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RE
B Cunent measurement Reports | | B Configuration | 4% Info
Bl Devices l[',?p Ernupsl ‘5 Settingsl Hide advanced options |
Download data (file) | Download data [R5485] | [v Auto
Inztalled devices |_|:||:|i|::a| device properties
=I- Data Logger B « [0/4)-20mea, Properties "alue
Eu"':‘,'n_t[m] =} ‘A Descrption
Humidity [ RH ] .
Temp. 1[°C] |1 Devicetype  DataLoager 8 # [0/4)-20md,
Temp. 2[C) | Mame Current
Pressure [ MPa ] [¥ Unit i
Flow [ m3/h ] 5. £ Values
Wwheight [ kg ] .
Position [ m ] L Min walue g
[ & Max value 20
Add | | Apply | Fiewvert |

Log

Fig. 3.15. Devices adding and removing (advanced options active)

Downloading of registered data
Downloading of data stored on internal memory can be done in two ways:

» using USB FlashDisk (PenDrive)
» using RS-485 interface

Data downloading from Flash drive and selected localisation

The USB FlashDisk will be automatically detected if inserted to PC USB port, and the
user will be asked for confirmation of data download (if any data available on the inserted
disk).

Loggy Soft allows to download data from any localisation (selected directory) by means
of [Download data (file)] button. This method should be used only if the logged data was
previously copied manually from FlashDrive to PC hard drive.

Data downloading via RS-485 interface

Default settings of data downloading via RS-485 allow to import only newest data, stored
since last downloading. This method prevents user against multiply downloading of stored
data, and reduces time of data downloading. Date of last download is automatically stored to
internal memory of logger while downloading initialised by pressing of [Download data
(RS485)] button.

In some cases there is a need to download already downloaded data again (failure of the
device, errors in database, lost of downloaded data). In such situations it is possible to
download data more than one time, but only if data is not overwritten or damaged.
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To download data again enter Advanced Settings (password is required), then disable Auto
option and select date of the begin of required data (Fig. 3.16). After that click [Download
data (RS485)] button.

e
Bl Curent measurement Reports | | 2] Configuration | 0¥ Info
Diosilerss l[‘:,? Grnups] £ Settings] Hide advanced options |
|nztalled devices Logical device properties
=I- D'ata Logger 8 « [0/4)-20ma, Froperties Walue
I:urre.nlt[m-’-\] -1 i3 Description
Hurnidity [ %RH | .
Temp. 1[C] [ Devicetype  DatalLogger 3 x [0/4)-20md
Temp. 2[*C] L4 MName Cuirent
Pressure [ MPa ] L& Unit md
Flow [ m3sh ] 3 £9 Values
Wwigight [ ka ] )
Poszition [ m ] X Min valie g
L¥ Max value 20
&dd | | Apply | Revert |

Log

Fig. 3.16. Downloading data using RS-485 interface (advanced options active)

If data downloading is broken unexpectedly or data is incomplete it can be result of
database damage. In such situation try download data again but omit damaged part of data
(range of time). For example if data were logged every 15 minutes, and data downloaded
lastly were stored 2009-07-28 17:15, then set parameter ,,From date:” omitting one or more
data points. To omit one point only, set 2009-07-28 17:45 and click [ Download data
(RS485)] again.

Data can also be downloaded automatically at specific time intervals. Although the
memory capacity of device allows data logging at least for day, this functionality is especially
useful for continuous data protection on the server. A more detailed description of automatic
data download can be found in chapter Il 3.3.3.

Data downloaded from devices, are stored to files "YEAR-MONTH.mdb" in subdirectory
"bases", while informations of devices connected to the network are stored to file "main.mdb"
(Fig. 3.17). Regular backup of these files is recommended .
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B ~1o] x|
| &
E - Eddresslui'l Z:\Program Files\LoggySoftibases j Go
X Mame | Size | Tvpe - | Date Modified
o] [®l200s-02mdh i 1138KB FileMDE  2009-03-02 09:04
#| 2009-03.mdb 2370KE  File MDB 2009-04-02 13:36
ﬂ 2009-04.mdhb 2034 KB File MDB 2009-05-01 05:42
ﬂ 2009-05.mdb 3426 KB File MDEB 2009-06-03 12:00
ﬂ Z2009-06.mdb Z740 KB  File MDE 2009-07-01 04:06
ﬂ 2009-07.mdb 1732 KB File MDB 2009-05-06 03:10
ﬂ 2009-08.mdb 1310KE  File MDE 2009-09-01 07:24
ﬂ 2009-09,mdb 1535 KE  File MDE 2009-09-158 06:00
ﬂ Z2009-10.mdb 1362 KB File MDEB 2009-11-02 135:59
ﬂ 2009-11.mdb 314 KE File MDE 2009-11-06 05:35
ﬂ rnain. rndb 116 KE File MDE 2009-11-09 15:03

Fig. 3.17. Contents of Loggy Soft measurement data folder

3.3.2.,,Groups” tab - group operations

= | oggy Soft o ] 4
E Current measurement | Reports |IE Configuration | @ Infia |
Devices w0 Groups Sellingsl Show advanced options |
Measurement channels Groups
@ Curent Temperatures
@ Huridity B Temp. 1
@ Temp. 1 -0 Temp. 2
® Tenp 2 : Cantainer
' B Humidity
@ Pressure
® Flow -0 Pressure
® Weicht ; wheight
= o @ Position
@ Fosition
Mew group I Remowve groupl
____log || |

Fig. 3.18. Configuration - Groups tab

A group enables creating a collective current graph/report for a number of measurement
channels belonging to the same or to different devices, which the user wishes to view on one
graph/report. A group consists of a maximum of 12 measurement channels.
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Typical methods of grouping measurement channels:

* measurement channels recording the measurements of the same physical value
(e.g. temperature or humidity),

* measurement channels recording the measurements from sensors located in the same
places, e.g. “Assembly room”.

@ One measurement channel can belong to different groups.
Creating a new group

In order to create a new group:
» click on the [New group] button,
* assign a name to the new group.

Removing a group

In order to remove a group:
» check the desired group on the Groups list,
» click on the [Remove group] button.

Changing group name

In order to change a group’s name:

» check the desired group on the Groups list,

» click on the group again,

» the group name will be highlighted - the name can be edited. The edit can be cancelled
(restore previous name) by pressing the [ESC] key.
Upon completing the edit, confirm changes with
[ENTER] key.

Adding measurement channels to a group

In order to add a measurement channel to a group:

» check the group, to which the channel is to be added (the checked group is marked with a
green circle),

« then check one, or (holding down the [Ctrl] key) many channels of Measurement
channels list,

» finish the procedure using the [>>] button.

@ A maximum of 12 channels can be added to one group.

Removing a measurement channel from a group

To remove a channel from a Group:

» find the desired group on the Groups list,

» show the list of devices in the group using “+” mark,
* check the measurement channel to be removed,

+ finish the procedure using the [<<] button.
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3.3.3..Settings” tab

=10/ x|
E Current meazurement | Repartz | I @ Configuration | @ IHfo |
B9 Devicss | % Groups |77 Sefiings ] Show advanced options __ |
Properties | Walue |
=8 Serial Part
¥ Part CO1
- [¥ Baudrate [bps] 115200
¥ Timeout [ms] 500
¥ Reties 3
- <3 Data from Flazh Drive
[¥ Detect a newly conmected flash drive yes
& Automatically find and import all new data [ul=]
=1 3 Data from B5-485 interface
[ Automatic data download o
¥ Time bebween automatic download [hi:mm) 0100
[¥ Base time of automatic download [Hh:mm] 0000
- 3 Reports
& Export options
Lpply Fievert I
____teg | I

Fig. 3.19. Configuration - Settings tab (advanced options hidden)

Settings tab (Fig. 3.19) allows to change settings related to serial port and method of data
downloading from the USB FlashDisk. The settings list contains following fields:

e Baudrate field

* Portfield - used to change the computer's communication
port to which the converter is connected,

- defines baud rate,

» Detect a newly connected Flash Drive option

- enabling this option causes that if the user connects a flash drive
to the computer, the program asks him to search connected drive
for data files stored by data logger. If files that have been found
contain new data, program will display relevant information or data
will be imported automatically (if the option Automatically find and
import all new data is enabled),

« Automatically find and import all new data option

- enabling this option causes the program won't ask the user for
search data on connected Flash Drives, because it will always do.
Search result, so the import process, will be accepted automatically.
To make the data searched and imported automatically, the option
Detect a newly connected Flash Drive must be enabled too,

» Automatic data download option

- enabling this option activates mechanism to automatically
download data from all data loggers installed in the program that
are connected to the computer via RS-485 interface. Begin of
download data will be triggered at specified time interval set in the
Time between automatic download field,
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« Time between automatic download field

- this field specifies the time interval between automatic download
new data from data loggers. This time can be set with precision to
one minute, but can't be longer than 23 hours and 59 minutes. The
starting point of counting intervals is specified by Base time of
automatic download field,

 Base time of automatic download field

- this field specifies start time from which begins counting the first
and following automatic data download processes,

» Export options field

- settings that are here, affect the way of creation a file from
generated data using the [Export...] button accessible from
Reports menu. These settings include:

+ Exclude Min/Max info — if this option is active,
instead of information about exceeds minimum and
maximum values of measurements, numeric values
will be created, which may be incorrect,

* Exclude error name - instead of an error in the
measurement, the default numerical value appears,

+ Separate date and time - it creates a separate
column for date and time.

In order to change these settings, make sure the advanced options mode is active. If
necessary, activate it by clicking on the button [Show advanced options] (Fig. 3.20).

T=TEY
@ Current meazuremnst | Repaorts |IE Configuration | @ Ik |

=] Device$| 8 Groups {4 Hide advanced options |

Properties | Walue |
=} 3 Seral Port
----- ¥ Part COr1
----- [¥ Baudrate [bps] 115200
----- [F Timeout [mz] 500
----- [ Retries a
B} 423 Data from Flash Drive
----- ¥ Detect a newly connected flash drive yes
----- (¥ automatically find and import all news data no
B2 Data from RS-485 interface
----- [ Automatic data download no
----- [¥ Time between automatic download [hh:mm] .00
----- [¥ Baze time of autamatic download [hhcmm) ao-0o
- <3 Reports
‘o [ Ewport options
Apply | Fewert |
__tog || |

Fig. 3.20. Configuration - Settings tab (advanced options active)
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3.4. LIST OF ERRORS AND FAULT DIAGNOSTICS

Symptom

Cause

Action

All points are a red colour
and a question mark (?) is
displayed instead of current
values

converter fault or one of
converter's connections
is broken

check converter power supply

check connection of transmission line with
converter

check correct operation of computer’s
serial port (e.g. by connecting mouse to
the port supporting the converter)

Some points are a red colour
(and question marks are
displayed instead of current
values)

Transmission line fault

check connections on the first transducer
that "does not reply"

check continuity of transmission line from
the place where the lack of
communications occurred

One of the points is a red
colour (and question mark is
displayed instead of current
value)

Transducer fault

check transducer connections
if the control LED flashes at high rate, then
the transducer has a faulty sensor.
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lll. USER MANUAL FOR “S-TOOLKIT”

System requirements:

At least i486 computer,

Colour monitor with minimum resolution of 640 x 480,

1 MB of free hard drive space.

Designed for Windows

tested on Windows® XP, Windows® Vista, Windows® 7, Windows® 8

1. GENERAL CHARACTERISTICS

The S-Toolkit software enables configuration reading and writing operations, updating
the device firmware and obtaining basic information about devices through RS-485 serial
interface. This application enables to quickly and easily define device parameters in one of
three possible configuration models. The set of parameters can be transmitted directly to the
device or stored in a file for future use.

2. INSTALLATION AND STARTUP

The S-Toolkit-install file is designed to install the program. The install file is locate in
S-Toolkit folder on CD delivered with device. During installation follow the directions provided
by Installation wizard. The wizard will create a folder called S-Toolkit on the computer’s hard
drive, program files will be placed in this folder. The shortcut to the program will be placed in a
location specified by the user.

Manual startup of the program is done using the DLToolkit.exe executable file. Directly
after startup the program will attempt to establish communication with the device in order to
read the current setup. The attempt to establish communications is executed using default
(during initial program startup) settings of RS-485 port options (baud rate 9600 b/s, address 0,
port: COM2) or setting defined by the user during previous launch of the program. If these
settings are different than the default, or those recently used, the program will signal the
communications error. After setting correct values in the Interface options tab, read the
current configuration in RS485 port settings section using the [Read from device] button.
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3. USING PROGRAM

B 5-Toolkit =l
| : - i : m— . v 200115 .
nputs SletllnEIIS lDutputs settlngs] Logaing setup] Interface ophons] Device |nf0rmat|on] y | Read Current Sel‘tlngs
orfigustion mode Read from devics from device, from file
& single channel Channel no: |1 3] e L R | / or import settings from
" zelected channels Name: Urik: Read from file flash disk
£ all channels Ciecimal paint: oo - Filker: |0 - 4 Impart | )
Clo—nfiguration Hivalue: [+1000 extegggir oo K
- Lo value: [+000.0 e [0,00 S
r Save to file \
r AL mode: [under thresh, » | AL2mode: |under thresh. Expor | Write configuration
,_ | . .
J set to device, to file
hald 1; [+100.0 Threshald 2; [+100,0 — .
I~ fhieshe ek | or export settings to
r Hysteresis 1: |+000.0 Hysteresis 2 [+000.0 ﬂaSh dISk
=
Cloze |
Task: Rezult
Fig. 3.1. Program main window
There are four tabs in the central part of program window:
* Inputs settings - this tab enables group and individual configuration of all
channels of the device;
» Outputs settings - this tab allows to configure device outputs;
* Logging setup - this tab enables defining recorded channels, type of
recorded values and recording options;
» Interface options - this tab allows user to set RS-485 interface-related

parameters, changing LCD display parameters, software and
firmware language selection, and synchronizing the unit time
and date with computer's time and date;

» Device information - this tab allows obtaining basic information about the unit and
update the unit's firmware.

In the right part of the window there are six buttons:

« [Read from device] - reads current configuration from the device;

« [Read from file] - reads the configuration saved previously to a file on computer’s
hard drive;

* [Import] - imports the configuration saved previously to FlashDrive

* [Send to device] - saves the settings shown in the Inputs settings tab and writes the

configuration set to the device;

* [Save to file] - saves the settings shown in the Inputs settings tab and writes the
configuration set to a file on computer’s hard drive;
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+ [Export]

* [Close]

- saves the settings shown in the Inputs settings tab and writes
the configuration set to the FlashDrive;

- exits the program.

Status information concerning currently performed operation is shown in the bottom of the

window.

3.1. “INPUTS SETTINGS” TAB

Channel configuration
method selection

(" zelected channels rame: I it Ii
Selecting configured
" all channels . _— e -
channels Decimal point; oo - Filter: |0 —
Configuration . . |pper
- Hi walue: (+100.0 T 0,00
. Lonwer
r Lo walue: [+000,0 extansion: 0,00
-
r . [under thresh, <] - [under thresh, <]
ALT mode: | under thresh, - ALZ mode: | under thresh, -
-
- Threshold 1; |+100.0 Threzhold 2= |+100,0
r Hysteresiz 1 +000,0 Hysteresiz 2: +000.0
-

Configuration mode
¥ single channel Channel no: |1 = Input type: |inact.

Defining individual parameters of
selected channels

Fig. 3.2. Inputs settings tab options

There are two sections in this tab:

» Configuration mode

« Configuration
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- select the channel configuration method in this tab. If the “single
channel” option will be selected it will be possible to set
configuration parameters for only one from the channels available in
the device. “all channels” options enables setting configuration
parameters for all channels at the same time; "selected channels”
option enables setting configuration parameters for a number of
selected channels at the same time.

- this section defines, which channels are currently configured.
If “single channel” or "all channels” option was checked in the
"configuration mode” section, then selection of channels is made
automatically. If “selected channels” option was checked in the
"configuration mode” section, then the user can define which
channels of the device he intends to configure at the moment.
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For detailed description of available device configuration methods see
CONFIGURATION MODES section.

In the central part of the tab (in a separated panel) there are fields for configuring device
parameters. The parameters can be configured in three modes. Detailed description of
individual parameters can be found in the user manual for device.

+ The " (degree) sign can be entered by pressing the "~” key on the keyboard.
« The content of the list, depends on the type of device being configured.

3.2. “OUTPUTS SETTINGS” TAB

This tab contains options for configuring device outputs. Detailed description of individual
parameters can be found in the user manual for device.

Inputs zettings  Jutputs settings l Logging setup] Interface u:uptiu:uns] Device infu:urmatiu:un]

Oputput 1 zettings Dputput 1 zources
Mode: |inact. :|v Channel 1: |inact. w | Channel B |inact. -
Logic function: |0R -

Channel 2 [inact. ~| Channel 6: [inact. |
Cloze delay: oooo anne Inack ahhe inact

Open delay: {0000 Channel 3: |inact. w | Channel 7 |inact. -

Cloze hold time: |000,0 Channel 4: Im Channel 8 [ract —
Open hold time; |000,0

Dputput 2 zettings Dputput 2 zources
Mode: |inact. :|v Channel 1: |inact. w | Channel B |inact. -
Logic function: |0R -

Channel 2 [inact. | Channel B [inact -
Cloze delay: oooo anne Inack ahhe inact

Open delay: {0000 Channel 3: |inact. w | Channel 7 |inact. -

e el s | Channel 4 |inact. w | Channel & |inact. -
Open hold time; |000,0

Fig. 3.3. Outputs settings tab options

3.3. “LOGGING SETUP” TAB

The tab contains three sections:

* Recording - in this section check the fields corresponding to active channels,
which are to be recorded. If the selected channel is to be inactive
the command to record from this channel will have no effect;

» Averaging - in this section check the fields corresponding to active channels

of the device, for which averaged data are to be recorded instead of
momentary data.
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+ Logging options - in this section define recording-related parameters for all
recorded measurement channels of the device.

@ + ’Logging setup” tab is available for devices equipped with data logging

function,
» detailed description of individual parameters can be found in the user manual for
data logger.
Selection of recorded channels Defining logging options
N\
\ |nputs settingsl Outputs settings  Logaing setup | |nterface u:uptiu:unsl Device infu:urmatiu:un]
AN Fecording Logging ophions
N\ [v Channel 1 I Wirite mode: | until full -
[ Channel 2 [w Channel B L
Triggering: | always -
[v Channel 3 [~ Channel 7
|— W Channel 8 Rec. period: | 1 -« EC, ¥
Sveraging
[v Channel 1 ]
[ [v Channel B
[ Channel 3 ]
[ [~ Channel 8

Selection of averaging for channels

Fig. 3.4. Logging setup tab options

3.4. “INTERFACE OPTIONS” TAB

This tab contains three sections:

* RS485 port settings - in this section define the address of configured device,
transmission speed for the serial interface and the number of the
serial port, to which the configured device is connected. In order for
communication between the program and the device to be possible,
the address and baud rate set in the program must be same as the
ones set in the device.

* Display options - this section allows changing parameters of LCD display
of configured device.

+ Language - in this section user can select the language of
S-Toolkit software and device firmware.
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There are two buttons in the lower part of the tab:

» [Lock write to device] - lock the possibility of writing configuration registries of the
device through the RS-485 interface;

Unlocking the possibility of writing configuration registries through the RS-485 serial
interface is only available from the device menu (manual configuration of device).

» [Synchronize date and time] - synchronizes date and time of configured device with
computer’s time and date.

. |nputs settings] Outputs settings] Logging setup  Interface options I Device inh:urmatiu:un]
Defining parameters

for communicating RS 485 part settings _)_
with device oy Baudrate: [115200 ¥ | blsec.  Addess[1 2 Serial port: [COM1 =

[rizplay options

Backlight: | permanent Brightriess: |70 o & Contrast; |50 5| &

LCD parameters setting —

Language selection Lereme
S-Toalkit: |Englizh - Device: | Englizh -

Locking the possibility of — |

Writing device registers N Lock write to device _ Synchronize date and time

Synchronizing device time
and date with computer's —
time and date

Fig. 3.5. Interface options tab functions

synchronization (in this case reversing device clock) will cause all data recorded by
device after the time set during synchronization to be deleted. Download the data to
the computer prior to synchronization in order not to lose it.

@ If device clock shows later time than computer's system clock, then the

Detailed description of individual parameters can be found in the user manual for device.
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3.5. “DEVICE INFORMATION” TAB

|nputs zettings ] Outputzs zettings ] Logaing zetup ] Interface options  D'evice information l

Device

Channel number; 3

Serial no: 442 P 736

b oy
Size: 2043 kB
|Jzed:
Tirne left; 4 hiors

4 Erase

/
Erasing /

Type: |logger 0-20mé, / 4-20ms |

Yergion: 300 [b.979, USE +3.64]

Firrmware update

Yergion: 300 [b979]

[ Slow down baud rate to 38400 bit/sec. k

IJSE driver update

\
\
\
X
\
\
Yergion: 364 |lpdate \

device memory

Updating device ﬁ/\'mware

Fig. 3.6. Device information tab options

This tab has three sections:

* Device - this section displays information concerning the device type and current
version of device firmware.

«  Memory - this section displays information on the unit's memory. The [Erase]
button irreversibly deletes memory contents. This section is available for
devices equipped with data logging function.

@ Memory erase should be done ONLY IN EXCEPTIONAL SITUATION! During
normal operation of device (in both mode: "cyclic" and "until full") memory erasing

IS NOT REQUIRED.

With memory erasing all measurement results stored in memory WILL BE

DELETED!

Erase command don't affect data actually downloaded to the PC.

* Firmware update - this section allows updating the device software,

* USB driver update - this section allows updating the USB driver.
This section is available for devices equipped with USB

interface.

Detailed description of update can be found in “UPDATING DEVICE FIRMWARE” section.
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Informations in Device and Memory sections are being updated while reading,
writing or synchronizing date and time of the unit.

3.6. CONFIGURATION MODES

Depending on the option selected in Configuration mode section of Inputs settings tab
three methods of configuring the device are available.

The content of the list, depends on the type of device being configured (see:
description ,DEVICE INFORMATION’)

3.6.1.Individual configuration of channels

In single channel configuration mode it is possible to change and view parameters
individually for each channel. If the parameters for a given channel will be modified, then the
change of number of configured channel, channel configuration method or active program tab,
will result in displaying a message asking to save the settings for the recently configured
channel. Confirming the save does not result in sending them to the device, it only saves the
parameters shown in the Inputs settings tab to computer memory. If the [Send to device] or
[Save to file] button is pressed after changing the parameters the program will automatically
save the changed parameters without asking the user for confirmation.

3.6.2.Configuring selected channels

After switching to selected channels configuration mode, the parameters' values of most
recently configured channel remain in the configuration fields. If the parameters for selected
channels will be modified, then the change of channel configuration method or active program
tab will result in displaying a message asking to save the settings for channels selected in the
Configuration section (if no channel is selected the message will not be displayed).
Confirming to save the parameters does not result in sending them to the device, it only saves
the parameters shown in the Inputs settings tab to computer memory.

Settings for selected channels will be saved only after changing the configuration

@ mode, when writing the settings to file or during transmitting the settings to device.
Therefore perform one of the aforesaid operations prior to configuring the next
group of selected channels. Due to the time of writing the configuration to device it
is recommended to write the set configuration to file.

3.6.3.Configuring all channels

After switching to all-channels configuration mode, the values for most recently
configured channel remain in the configuration fields. Switching to the single channel
configuration mode or selected channels configuration mode will result in displaying a
message asking to save the settings for all channels. Confirming the save parameters does
not result in sending them to the device it only saves the parameters shown in the Inputs
settings tab to computer memory.
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3.7. UPDATING DEVICE FIRMWARE

The Firmware update section in the Device information tab enables device software
update. To update the software: press the [Update] button. During update process the
application attempts to reset the unit. If the device will not reset within a few seconds, the
device must be reset manually by disconnecting and reconnecting power supply. Default baud
rate during device software update is 115200 bps. If transmission with this baud rate is not
possible, check the Slow down baud rate to 38400 bit/sec..

Firmware update is possible (the [Update] button is active) if the updating software
version is newer than the device software. In exceptional cases (update interrupted
or unit does not operate after update) contact the manufacturer.

The newest version of device firmware is available at producer homepage.

The USB driver update section in the Device information tab enables USB interface
driver update. To update the software: press the [Update] button. During update process the
application attempts to write update file to the FlashDisk. After finish of the file writing put this
FlashDisk (containing update file) to USB input and wait for automatic updating process finish.

@ Firmware update is possible (the USB driver update section is visible) if device is

equipped with USB interface and update file version is newer than the USB driver
version of the device.
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