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We wish to thank you for acquiring a recorder by SEFRAM and for trusting our company. The main
goal of our different teams (design offiggoduction, commercial, aftsaral e ser vi ceé) i
with accuracy your needs by designing or updating high technology products.

You will find with your recorder a CEIROM including:

e The userd6s manual of the 8440, DAS1400 and I

o the "SframViewer" software that allows you to save and work with your recording files under
Windows”.
o the Sefram Pilot software allows youytou can connect your computer to a recorder and

create setup files.
We woul d | i ke you t manuakferedn optimumeuseuof youy redordler.s us er

For any other information, our teams are at your disposal:

RIS TICeR ; ; .

Commercial service e-mail: sales@sefram.fr
After-sales service e-mail: sav@sefram.fr
Technical help e-mail: support@sefram.fr

Fax: +33 (0)4 77 57 23 23

Web:www.sefram.fr
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GARANTY

Your instrument is guaranteed for one year in parts and work time against any default of manufacture
and/or contingencies in the functioning. This guaranty statteatate of delivery and ends 365

calendar days later.

If the appliance is subject to a guaranty contract, this contract cancels and replaces the above
mentioned conditions of guaranty.

This guaranty does not include any fault of use and/or error of hgndli

In case of use of the guaranty, the user must send back the concerned appliance to our factory:

SEFRAM Instruments & Systémes

Service Apres/ente
32, rue Edouard MARTEL
BP 55
42009 SAINFETIENNE CEDEX 2
The accessory items furnished as standardtwithe appl i ance (cables, plu
accessory items (bag, caseé) are guaranteed f

The factory options in the appliance are guaranteed for the same time as the appliance.

What to do in case of rifanction?

In case of malfunction or for any problem of use, please join the technical assistance by SEFRAM
Instruments & Systems.

A technician will take your call in charge and will give you any necessary information to solve your
problem.

What to do incase of crash?
In case of crash of the appliance, please join our-sétiers service.

Some advice?
Some technical help required?

SEFRAM Instruments & Systems commits itself to help you by phone for the use of your appliance.
Please phone:
(00 33) 82%6 50 50 Technical help for products

or send an-email to: support@sefram.fr
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1- Important information

1. IMPORTANT INFORMATION

1.1.

Please read the following instructions carefully before using your recorder

Cautions

Do not usethe product for any other purpose than those intended.

1.2.

Use normalised cable$or connecting the appliance to the points of measure.

To prevent any electric shock hazardnever plug or unplug the measuring cables when
they are connected to an electric power supply.

Do not use in wet environment.
Do not use in explosive environment.

In case of failure or for the maintenance of the aphnce, only qualified personnel
should be allowed to intervene. In such a case, it is necessary to use spare parts by Sefram.

Do not open the appliancevhen alive

Security instructions

For a correct use of the appliance, it is necessary thatersars compliance with the
security instructions as described in this manual.

Some specific warnings appear all along this manual.

In case of needs, warning symbols are shown on the appliance: &

Symbols and definitions

Symbols that appear in this manual

w. Warning: potential danger for the user
w Attention: potential danger for the appliance and/or the connected equipment

" |
llﬂ Remark: Important information

Symbols that appear on the appliance:
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1- Important information

Danger (High Voltage):immediate corporal hazard

equipment or to the appliance itself.

Grounding: reachable parts bound to the grounding of the appliance

A Attention: refer to the manual. Possibility of damages to the connected

1.3. Conformity and restrictions of the appliance

The DAS20 and DAS40 recorders are amformity with CEI 610161 (200102).

The DAS20DAS40 recorders have a reinforced isolation (RI) insured by 2 levels of primary
isolation (PI).

So the channels 1 to 4 are isolated between them and the chassis. This process enables to
undertake to do ingendent floating measurements within the maximum acceptable voltage.

See chaptéfTechnical specifications".

Attention: Never set a voltage higher than the maximum admissible voltage
between the terminals and relatively to the ground.

IR
CH1 | | Accessibles parts
Optocoupleur
USB
Entr
y | Ethernet
DC/DC Logicals entries
[—> PT100
4 Alarmes
1P
IR Power supply
v P P
CH2 «—> <«—>
DC/DC DC/DC
Entry [ — [
Optocoupleur
A < >
3R IR Mecharical DAS20/40
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2- Presentation

2. PRESENTATION

2.1. PRESENTATION

The DAS20 and DAS40 are programmable recorders designed to measure and record on 2 to 4
analogical channels, voltages, currents, temperatures, etc... and 16 logical channels (event marker:
An option also enables to recaempeatures with PT100 or PT1000 probes.

The appliance has a buitt thermal printer for reaime signals recording.

It has various functioning modes:

C a Direct mode, for acquisition printed on paper (option)
a Memory mode, for acquisition on internal nmoagn

a File mode, for acquisitioon internal hard disk

a GoNogo mode, for acquisition on a{peeorded frame.
a Power analyser mode

OO0

The "operatorecorder" dialog is made easier thanks to @asgad menus on a wide LCD screen.
The measuring parametexe easy to program. You can program the parameters through the
keyboard and the thumb wheel on the front.side

The DAS20 and DAS40 recorders can be entirely programmed through an Ethernet link.

Page 2.1



2-Presentation

2.2. Description

2.2.1. Type of connectors:

1- a RJ45 connector for the ETHERNET 10/100BaseT interface

2- a USB connectdior memory keys

3- a SUBD 25pin connector for the 16 logical inputs and a few alarm outputs
4- 2 or 4 input per banana plug according to the model

5- 2 channels optioRT100 (screw terminal blocks)

6- External power supply.

Isolated input modules include for each input 2 safety terminals:
e 1redterminal : input "+"
e 1 black terminal : input-"

.00 .00l

Eri-i DG A

2.2.2. Front side

The front side of the recorders includes:
- acolour LMD backlit TFT screen
- akeyboard with function keys and menu keys
- athumb wheel
- ON/OFF switch
- a LED display to switch on
- aloading battery LED display
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2- Presentation

2.3. THE LCD SCREEN

2.3.1.

Description of screen

Function : [l

00
0000000

® ==

Frecuercy
ThErmbcalimke
Couriter

Direct

[] RIMS

shunt
500

' © Sensor
A4-20mhA

0

Variouszones on the screen:

TITLE of the curent menu (except for a few visualisation menus)

PARAMETERS: names of the sep parameters and their current values

MENU KEY: selection through a key from F1 to F7 then modification with the thumb
wheel or directly with the arrows

INFORMATION relativeto the acquisition (validated inputs, total acquisition time,
positions of the triggersé)

LOGICAL INPUTS: realtime status of the logical channels

ANALOGICAL INPUTS: bargraph of the current values of the inputs

GENERAL STATE: mode of acquisition, date amalur, state of the battery

Status of the acquisition
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2-Presentation

2.4. KEYS

U «MODE »: choice of the functioning mode of the recorddRECT
(option), MEMORY , GONOGO or FILE or POWER ANALYSER

U « SET UP»: general configuration of the appliance (language, date and

hour, alarm outputs, wupdate of the i
Channel 0 «CHANNEL SET UP »: access to the parameters of each channel,
set up access to the functions between channels
Channel U0 « CHANNEL ON/OFF »: choice of the channels to be in each
on/off acquisition (on paper, on screen, in inner memory and on file

« DISPLAY »: printing on screen of the validated channels (in graphical
forms f(t), XY or digital form), oscilloscope mode, measure cursors, ,
zoom, calculations

c:

direction keyschoice of the parameter to modify

Cursor and increment keys

c:

« TRIGGER »: triggering parameter of the acquisitions on paper, in

Trigger inner memory or on file according to the current MODE)

U «REPLAY »: printing on screen of the acquisitions in inn&mmory or

REpEY on file, measure cursors, zoom, calculations

0 «START/STOP »: launch of the printing on thermal paper in DIRECT

Start / Sto
° MODE (if option), launch of the acquisition in any other MODE

U F1to F7keys: choice of the parameter to modify before action en th
F7 thumb wheel

= g

wn

=l

.oﬂ @ .
c:
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2- Presentation

2.5 THUMB WHEEL

It makes it possible to modify the value of the selected parameter through increment / decrement. |
trace visualisation f (t), it also makes it
also possibléo use the left and right keys)

2.6 UPDATING THE INTERNAL SOFTWARE

The internal software is regularly updated with its latest evolutions. This updates are available on
our Internet site.
http:/Mwww.sefram.com/wwwfr/F_D_SOFTWARE.asp

For the updating, copy the TAR file furnished to an USB key. Place it on one of the USB
connectors at the rear side of the appliance.

Push th kaewyice, then select the parameter lin&eftware update » and
Validate with F1 «Modify ».
The internal software will automatically copy the required files in the new version.

Turn off and on after the updating is complete
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31 Initialisation

3. INITIALISATION and PRECAUTIONS OF USE

3.1. LOADING THE RECORDING PAPER

The paper used for DAS20 is provided with an end cut so that its loading is made easier.
I n case of a used roll, youdd better cut it

NOTE: Only one sle of the paper is sensible to heat. Reverse it while loading would lead to no
printing.

Operations to proceed:

Install theapplianceon the right side

Press the rokéxtractor(on the left side)

Install the paper into the exit tray

introduce the papenio the slo(the words fef. no." must appear towards the bottom)
Close the cover

I f the printing doesné6t work, make sure that

.1 A bad loading of the paper could damage the motor and the thermal head.

I-Iﬂ Special attentionfould be paid to it.

The recorder should always be provided with paper, for-tong direct contact with the roll
will damage the thermal head.

3.1.1 Storage precautions of the records

In order to preserve the quality of the paper records, it isataleiso abide by some handling
precautions:

e never use plasticoated pockets

e store away from light, in a dry and cool place
Paperboargtoated pockets are not advisable.
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31 Initialisation

3.2. Power up of the recorder

Powerup of the recorder DAS2DAS40 is proceedefiiom the front side of the appliance.
A LED marked "ON" on the front side on the keyboard will confirm the paypeof the appliance.
After initialisation of the internal software, the recorder will display an introducing window with:

e the version of th software: Version Xx.y
e the potential options

Then enters automatically theddSPLAY » mode (oscilloscope).
To stop the appliance, just press the ON switch twice.

If the appliance is still functioning, you must press the ON key during 5 seconds, iimstance the
configuration will not be saved.

3.3. CONFIGURATION AT POWER-UP

At powerup, the appliances run under the latest configuration at switclfiing

1 If no configuration is run at powerp, contact the aftesales service

!]ﬂ

In case of wrong initial configuration, you can start the appliance with the default configuration:

You must press the k at the moment of the power up.

Press and hold this key until display of the initialising page
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31 Initialisation

3.4. CONNECTION TO THE MEASURE NETWORK

3.4.1. Measure of voltage

The measure of voltage is made between the red and black terminals of the inputs through cables
with security male singlpin plugs (according CEI 1010).

3.4.2. Measure of temperature with a thermocouple

You have to reasure the voltage generated by the thermocouple effect between the red and black
terminals of the considered input. To ensure a right measurement, connect directly both ends of the
thermocouple cable on clampitygpe singlepin plugs. Connect the two silegpin plugs on the

selected input in respect with the polarity.

I_I:JI Do not use male singlein plugs for welding: the thermocouple effect would be
altered by the weld

3.4.3. Measure of temperature witha PT2100 or PT1000

The PT100 probe must be connectethtoterminals «+ » and «- »

Thevoltageproduced by the PT100 must be measured with the termiralsand «» with one of
the following scheme: 2 wires, 3 wires or 4 wires. The 3 or 4 wires mounting make the
measurement independent of the resig&due of the line.

PT100 (or PT1000) wiring:

3.4.4. Measure of intensity

It is possible to measure intensities witbhaint between the red and black terminals of the
considered input.

In this case, choose th€urrent" type among the parameters of the considered channel.
Connect the measure cables to the terminals of the shunt.

Collected results are directly displayed in Amperes or mAmperes according to the range of the
considered channel.
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31 Initialisation

3.4.5. Connection of the groundin g

¢ If the source of the signal to record has iaternal impedance you will have to use
twisted cables If theimpedance is high you will have to usscreened cables
e When gathering the grounding from ther vari o
check that there is no difference of potential in order to avoid anyahauits. If there is
any doubt, make a measure with a voltmeter with a low char fdrkexample) between
the terminals.

3.5. Maintenance

The ordinary maintenance is only a cleanof the outside of the appliance. Any other operation
requires qualified personnel.

w Unplug the appliance before any intervention.

Do not let water flow into the appliance, in order to avoid any electrical discharge.

Regularly clean the recorder iespect with these instructions:
- use water and soap to clean the front and rear beards
- never use any product including benzine or alcohol that would damage the screen
printings
- wipe with a soft nofplushy cloth
- use an arndstatic product to clean the sen.

3.6 Battery

The appliance is fitted with a Lithium ion ¢ion) battery. The appliance is sent with a charged
battery. However if the appliance is remained more than 1 month without any use, you must check
the charging of the battery and rechatgénecessary.

and must be executed by a technician from SEFRAM.

“ [ Attention: The maintenance on the battery requires a disassembly of the appliance
Only use batteries supplied by SEFRAM.

Security instructions

Keep away from the fire or neverdighe battery

Never make a short circuit between the battery connectlansger of explosion
Never pierce

Never disassemble the battery

Never reverse the polarities of the battery

Page 3.4



31 Initialisation

Never damage or remove thafety component contained in the battery
Neverstock above the temperature limits

Never damage the protection sheath of the battery

Never stock the appliance aar where the temperature can exceed the limits

The life cycle of the battery is around 200 charge/discharge cycles over 2 years.
Adviceto extend your battery life cycle:

Never completely discharge the battery

Never stock the battery for a long time without use

It is recommended to Stock the battery with 40% of the charge
Never completely charge or discharge the battery before stocking.

When the battery is nearly discharged, the appliance will close all the files open, will stop the
softwares correctly and then will switch off itself.

Attention: When the battery charger is connected with the applidreceetallic
chassis of theecorder is connected to the earth.

B

To charge the battery:

Connect the external power supply provided onjdbk plugof the appliance.

Plug the power supply into the mains supply.

The internal battery charger starts to charge the battery, an andiggeor light <BATT » appears.
During the charge the appliance can be switched on or off.

When the battery is charged, th8ATT » LED display will automatically switch off.

External power supply
The appliance can be supplied by a source of extartinuous voltage. The appliance works with a

15 V voltage (5 Amperes). The battery charger block provided at the time of the purchase can be
also used as an external power supply.

3.7 Calibration of the offsets
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31 Initialisation

You can easily calibrate the inputs of the recorder for the offsets of the voltages and of the
thermocouples.

To do so:
e make the appliance work for 20 minutes (outside temperature: 20 to 25°C)
e for EVERY inputs, link the red "+" terminal to the blatk terminal
(respectively red socket and black socket for the isolated inputs)
e validate every channels "ON"
o pressthektwice and sHettremict t he | i ne @
Calibratond and t hen CalibratiomGifsetd key 0
When pressi g tConérm& menu key, you wil |l | aunch the cal

about 5 minutes.

3.8 Factory adjustments

You can easily recall the adjustments made at the factory, to repair a possible error of the
calibration coefficients:

- Sel ect EléceonipGalipmtioid ( see previous paragraph

Wh e n p r Rebpa iFactgry CGoeffdo Then confirming the actioryou will reload the
calibration coefficients stored at the factory.
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471 Use

4. USE

This chapter describes in details the actions of every keys of thesfdenkeyboard

4.1.

« Mode » key

Choice of the functioning mode of the recorder:

(@]

)

)

([@%

DIRECT mode:

reattime papeitprinting of the measured signals (option)

use: immediate writigp on paper, longerm slow acquisition

possibilities: complex triggering of the writing, action after the end of the writing,
simultaneous recording in internal memory or on a file

MEMORY mode:
fast acquisition in internal memory of the measured signals
use: shorterm fast acquisition (transitory)

possibilities: complex triggering of the writing, action after the end of the writing,
simultaneous recording on file

GO-NOGO mode:

fast acquisition in internal memory of the measured signals

use: shorterm fast acquisition (transitory) for capture of non repetitive events
possibilities: complex triggering, particularly on overrun of angerded frame from a
channel, action after the end of the writing, simultaneous recording on file

FILE mode:

fast recordon internal flaskdisk or USB key of the measured signals

use: longterm fast acquisition (only limited by the size of the memory)

possibilities: complex triggering, action after the end of the writing, very big amount of data
of acquisition

POWER ANALYSER mode :

onephase power analysis

Threephase analysis mode Aaron (double wattmeter method)(only for DAS40)
Data acquisition on flash disk
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4.2. « Set up » key

General configuration of the appliance, control of the alarm outputs, TCP/IP network address
calibration of the channels, updating of the internal software.

‘1on |

zon| ]

Function [l

Screen shut off :Waiting 21 min

Push on <SET UP > key : change page

(@~

Language choice of the language used by the appliance

(@~

Screen shutoff: turns off the bachighting of the LCD screen, adjustment of the delay

(@~

Configuration:

¢ initialisation of theappliarce in its default configuration.
e Saving/ loading in internal flash disk or USB key.
e ATTENTION: you will loose the current configuration

(@4

Alarm A or B: : use of the A or B alarm output ( outpuY)

e Without: no condition is controlling the contadtremains always open

e Trigger: control by association of the analogical or logical channels on several
thresholds (cf. chapter Triggering)

e Paper error: control by lack of paper or opening of the door of the printing block
(option)

(@~

Date modification: sdting the hour and date for the appliance

(@~

Ethernet : : modification of the TCP/IP address and options
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Second page To access, press twice on SET UP key

C Sensibility of wheels from 0 to 10).
C Position Max of bargraph : moving direction of the bargrapli each channel

e Right : maximum value of the channel on the right
e Left : maximum value of the channel on the left

C Electrical adjustment: calibration of the offsets of the channels, return to the factory
adjustments

C Software update:updating of the interal software (see chapter Presentation)
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Channel
4.3. « Channels set up» key set up

Configuration of the channels. After pressing this key, select a module, then select a channel
to access its parameters.

4.3.1. Analogical channels

oltaae
® mz==m

Freduenas
Thermbcalinle
Cotiten

Direct
Function : [l

[] RIMS

shunt
500

' © Sensor
A4-20ma

000 0
0000000

Name: give a name to the channel (max. 26 characters). We can also customize the channel
changing the colour and the thickness of the signal.

Type: choice of the type of measure made on this input
tension, intensity, thermocouple, Frequency, Counter
direct, RMS,

value of the shunt, in current measurement

selection of the type in thermocouple, compensation, unit

o o o o )

C Filter: positioning a filter at the inlet
¢10 kHz, 1 kHz, 100 Hz, 10 Hz for analogical filters
el Hz, 10 s, 100 s or 1000 s for digital filters (accordmthe signal)

C Function: makes it possible to assign a mathematical calculation function to the considered
channel
eWithout: no function.
e¢Change unit: modifies the unit of the measures on the channel; you can then program a
couple of dots X1, Y1 and X2,2rto achieve a scaling
eCalculation: available mathematical functions, associated parametensnénd
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(@)

aX+b: is identical to the unit change but instead of giving a couple of point, zero (b) and the
slope (a) is given.

a[X] +b : absolute value

aX+ b: squae

a In(X) +b: Napierian logarithm (natural logarithm)

a Sqrt(X+c)+hb: square root

aExp(cx)+b: natural exponential

a (10/X)+b : inverse

O O0OO0OO0OO0Oo

C Range and Zero:setting the range and the zero of the channel

The range is the measure that corresponds witlotakewidth of the screen on which the channel is
printed.

The zero (or centre, or offset) is the central value of the measure.

You can settle precisely the value of the range and of the zero, so that you can take full benefit of
the whole width of the seen or paper output.

The «Reset Zero» key allows you to fix the zero in the middle of the range (analogical zero).

NOTE: When using a mathematical function or a scaling, the zero matches the zero in the
requested unit

C Position: position of the zeranithe screen or on the paper, from 0 up to 100%

For example in RMS mode it is interesting to set the zero at the minimal vE)O&4),

you will have therefore the maximal value corresponding to the range..
C Threshold 1: visualisation of the positiorf ¢he triggering threshold #1 on screen or on paper
C Threshold 2 id. for threshold #2
The lower part of the LCD screen shows you the min. and max. Possible values (limits) of the
measure, and the position of the zero.

A warning message is displayed oe tight when the programmed analogical thresholds are out
the possible measurement range.
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4.3.2. Function between channels

e Function between channels
It is possible to add until 4 news channels. These new functions channels are calculated between
two channels or 2 functions. The operators arg #,
Example
o If you want to zoom in on a channel you must type F1=0,5*V1+0,5*V1 so F1=V1, you must
just change the range and the zero to have a change of signal visualization.
o For a power P=UI, you will ha¥eél=1*V1*1*V2;

e Function of calculation:
Possible function RMS, frequency, filter
These functions are possible only if the inputs are in voltage or current.
You have the possibility to add functions of calculation on a channel

Example

o If the channel 1s in RMS, you can also record the frequency of the signal.

o If the channel 1 is in voltage, you can record the same signal with an applied analogical
filter

4.3.3. Logic channels
The 16 logic channels can be recorded in the same time that the analogical channels
e Change logic channelschoice of the colour and of the name of the channel on screen

e Valid Event Markers: validation of the acquisition and of the printing of the logical
channels

o Number of markers: choice of the number of logical channels, from a6
Attention the number of channels displayed can be/ittlthe display area o small.

o Height Mark.: size of the display and printing zone of the channels on the paper ( the
total height is 200mm)

o Position Mark.: position of the Igical channels on the screen and on the paper (in the
top or in the bottom)
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4.4. Channel on/off» key
on/off

Choice of the channels displayed on screen, printed on paper or recorded in memory or on file.

After pressing this key, choose the inlet carsdule) concerned with F1%key on the right of the
screen) and select the channels you want to display on the screen, print on paper or record in
internal memory or on file.

Proceed the same way to validate the functions between channels (theysadered as
supplementary channels).
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4.5.

« Display » key

Display

Reaktime visualisation of the measures on the LCD screen

%‘

FILE

----------------------------------------------------------------------------------------------------------------------------------------------------------

W]

Charnel 1 [

1sfdiv

Channel 2 [ ¥]

% Soreen

Restart

Cursor
Time

Cursor

Veltage

Save Screen
of 8 brop file

Save data
to disk

C Screen:configuration of the display of measures on screen

Choice of the graphic visualisation mode
F(t)
XY
digital display of the measusgfull screen)

Full screendisplay to visualize thgrid patterron the full screen (mode f(t))
Modifications diagrams to organize the display on screen: you can choose the

number of diagrams. If the logic channels are active you can also choose ithe lo

channels have a separated diagram from the analogical channels or no (see § 4.3.3).

When you press the key ndAval
channels position will be recalculated (descendant order).

dati ono,

Colour to customize the colosion the screen ( background, reticule, cursor)

Graphic option (see 8.5.4)
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4.5.1. Display F(t) (oscilloscope mode)

TheF(t) display mode allows redime visualisation of the validated channels on screen, measures
with cursors, adding automatic aligpde and time measurements, then saving into files or printing
on paper of the acquisition after stop.

C Stop: freezes the measures on screen in order to achieve measurements with cursors,
calculations, savings or printings of the measures on screendd@)0n F(t) mode.
You will then have access to:
e Restarti to restart the sweep
e Time cursorsT to display the vertical cursors (2) in order to make measures in the display;
move the cursors by selecting 12othen turning the thumb wheel
e Voltage cursorsi to display the horizontal cursors (2) to make amplitude measures on the

display; proceed as for the time cursors to move them. You van also change the range / zerc

to expand and move your measwon the screen.

(@]

Time base changes the base of the sweeping time of the F(t) display, from 100us/div up to
10mn/div; each division includes 100 dots, i.e. a sampling frequency from 1 Msample/s (1us)
up to 0.16 sample/s (6 s).

C Triggering

In «triggered» mode, the 4 following parameters set the trigger of the displayed acquisition. These
parameters are navailable in «scrolling» mode.

I_I:JI In F(t) mode (oscilloscope mode),the sweeping istiggered» mode for time

bases < 100 ms/div, and irsemwlling » mode above.

Channel: choice of the triggering channel

Edge active edge of triggering (+ ey

Level: vertical position of the trigger betweetD0% and +100%

Position Decl: horizontal position of the trigger between 0 and 10 divisions

In «triggered» mode, the position of the trigger is marked with a small triangle on the selected
channel.

C Auto set This function enables to have automatically the active channels range and the time

base compatible with the frequency of the signal.

I.I:JI The Seup of channels will be modifiedtype voltage without filter et without
function

C Graphic option :
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e Multiple terminal:enables to have a visualized terminal by valid channel ( and the
name of the channel). With only one terminal you optimize likettie grid pattern
width.

¢ Digital display: Visualisation of the instantaneous values concerning all the valid
channels. You have the choice to see this visualisation either in an independent
window or superimposed in the screen.

e Mathematical calculation: édition of a window which enables to calculate the
automatic measure signals.

0 Add: to add a measure on the screen

0 delete:to delete one

o N° param: choiceof the measure for maodification (5 maximum)
o Functions: (see §6.2)

4.5.2. Display XY

The XY display mode atiws you to display the validated channels in real time on screen, one
versus the others.

One of the channels defines the extension on the horizpaglthe other channels define the dots
on the vertical axis.

C Grid pattern : to customise the grid patteof the XY display

e Point or vector: display the point or the line between successive points .If the channel
frequency is higher than the display point frequency (0.1Hz) you can have a false
display

(@5

X channet choice of the channel on the horizontalkasweep). The Y channels are the valid
channels.

plotting: enabla to start or stop the plotting

Reset:enables to delete the screen

O) O)

4.5.3. Digital display

TheDigital display mode allows you to display the digital values of the validated channels in real
time on the screen.

No action is possible in this mode.
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4.6. « Trigger » key

Programming the start and stop conditions of the paper printing in chart recorder Direct mode, the
acquisition of the channels in Memory, File and GoNogo modes.

Choiceof the actions after acquisition or printing and validation of the saving in real time.

The programming of the triggers is different according to the current mode (Direct, Memory,
GoNogo or File).

See the chapter corresponding with the current nfardee more detailed description.

4.7. « Replay » key
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Display on screen of the acquisitions available in internal memory or in files on hard disk or USB

S

key.
1V 1-0.0182 | -0.0182 | +0.0008AT=3792 = Fr=0264Hz i
e j- 0.069 | - 0.087 | -0.01800 o o o -
=S e | ! I
7578 [ ; 1 Return
1:Mean
-0.0240 ¥ Cursor
: : 5 |10 :
[ 4 |a
;| [
: | Seroling
. 2 |
: | D 1 division
: [
: : | 2 |4
oy,
: : =
; Iy igl2g _l% Zoom +
uo“'t lLJ I i i ki o :. E‘
i 0zl 0 2/
(o CI
: 15125 ;% Zoom -
[
[
[

m

=

95 10= 15=

20s=

(=]

oo

4l [Zoom betwesn
Wl | Cursor
‘“Uﬂr;q Ful page

This function has the same commands as theglay » function.

The «Blocks and Hles» command allows you to select the memory block (zone in the internal
memory divided in blocks) or the file to display.

Number block: number of the memory block to display

Load file: choice of the file to display

Load configuration: copy of the confjuration of the acquisition being displayed into

the current configuration

Save Disk saving the current display into a file
Reference comparison of blocks versus a reference b(dd&mory mode); the traces of

the referencelbck are shown in dots

(validated

chann

I.Iﬂ

When the size of the acquisition to display is big, collecting and displaying the dot

be long.

5 may

Displaying is then achieved in 2 phases:

e a quick phase that displays the envelope of the acquisition: some dots may aot appe

e a phase where all the dots of the acquisiimndisplayed: an assessment of the percentage
of advance is displayed at the bottom of the screen.

4.8.

« Start/Stop » key

Start / Stop
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This key has various effects according to the current mode of the appliance.

C

C

)

(@

(@]

Chart recorder Direct mode: launches the printing on paper if its triggering is in manual start;
else, sets the appliance in wait mode for the triggetagt condition.

Memory mode: launches the acquisition in internal memory and sets the appliance in d&ait mo
for the triggeringStart condition.

GoNogomode: launches the acquisition in internal memory and sets the appliance in wait mode
for the triggeringStart condition.

File mode: launches the acquisition on file and sets the appliance in wait mode tioggkring
Start condition.

Power analyser modethe acquisition is made immediately in réate on the flash disk (
there is no trigger)

In any case, to stop recording before the triggeditayp condition you only have to press the same
key «Start/Stop » once again.

I.Iﬁ

In Memory, GoNogoor File modes, the appliances switch automatically to display of the
current acquisition.

At the top left of the screen, it will then appear:

the number of the current block if required

e the current sampling rate

e the status of the acquisition (waiting tri(

e the opening of a saving file if required

e a bargraph where you can recognise the percentage of achieved acquisition and the percentage
of displayed acquisition.

4.9. Screen copy
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You can copy the screen in a bmp file:
e press simultaneoushk7 and down arrowkeys
e For some pages pressﬁl the key fAphotoo

A BMP file will be created on the USB key (if available) or on the hard disk.
The name of files will be BMPxxxxxx.bmmd will be saved in the folder DD/FolderBMP.

You can copy this folder on a USB key or delete it.
You can also copy and delete this folder with your pc with ftp
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5. TRIGGERS

This chapter describes the triggers available in this appliance.

They are used by:

-« Set up» key, parametersAlarm or B »
-« Trigger » key, parameters &tart » and «Stop »

C Trigger Edge/level:

e Edge: |1t 6s necessargfstdteo executed a
e Example Al channel,positive edge, threshold=0the trigger will be

executed when the signal will change from the negative state to the positive
state.

e Level: It is not necessary to exceed the threshold

e Example Al channel, upper levehreshold0V : the trigger will be
executed if the signal is positive.

e The alarms have only triggers over level

chang

C Analogical / Logical channels triggering from analogical or logical channels.

C Single / Several thresholds
- triggering from only one channehd only one threshold

- or complex triggering from several channels and several thresholds; see description
below.

This complex triggering is only possible with analogical channels.
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5.1. Triggering with analogical channels

After selection of the triggering i analogical channels, the following line on screen will allow
you to set parameters for the triggering start condition. It will depend on the selection of only one
threshold or of several thresholds.

5.1.1. Single threshold

Function : [l

(@

2 (t1) KX 0.5000 ¥

Thresheld 1 :55 %
10,500V

Channel selection of the chanhen which the triggering start threshold is assigned
Type: edgeor level

° Edge

e Level: trigger if the level is reached

Threshold 1 / Threshold 2 selection of the threshold to parameter; each channel is tested with
two thresholds. You can, for examplepgram a start condition on the channel A1 and the
Threshold 1, and a stop condition on the same channel A1 and the Threshold 2.

Edge selection of the active edge for the threshold
For example, the condition A1 (81 ): 0.000 V becomes TRUE when thaeaihfsl turns
higher than OV.

Threshold value value of the selected threshold in percentage and true value (taking into
account the current unit and scale in the configuration of the selected channel)

Fine / Coarse selection of the fine or coarse segtiof the selected threshold
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5.1.2. Several thresholds

After selection of a trigger on several channels and thresholdSal x key allows you to
program the condition for a complex trigger.

or 2 (t2)EN-0.5000 V

Function : [l

C One of Thresholds (or):the first conditions achieved validatthe trigger

C All Thresholds (and): every conditions must be achieved simultaneously to validate the trigger

C Slope (or):triggering according to the slope of the signals; the first condition achieved validates
the trigger

Example:

The trigger mechasim above is:

Triggering if
Channel 1 increasing and equal to the threshold S1 with a value of 0,500V OR
Channel 2 increasing and equal to the threshold S1 with a val0g00V

The same analysis is worth for the AND trigger (every thresholds).

Page 5.3



51 Triggers

5.1.3. Glitches
10 W 1-0.0162 | -0.0182 | +0.000fAT=3.793 = Fr= 02684 Hz |
AR y- 0.069 | - 0.087 | -0.0l805 = . :
1=3785% I
St = J L Feturn
2;7:' .5?8 :_'S' ¥ I ] I
1:Mean
- 0020V C
: ! 5 |10 Li’S:OI’
| 188
I 4 |=
I
[ Scroling
3 |a
[ D 1 division
: I
: | 2 4
: | \ h- s
: T 12 _% Zoom +
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; = = | NE:
: | m o -y
: $ 15l S ;& Zoom
: I
: o 2 |4
: Lt f.{,ﬂ Zoom bebwesn|
I ¢ i \] u ; = la Wl Cursor
j ; 4
j Ful pages
AL 5
= Ss 10s 20=

It is possible to trigger on a periodic signal para&@t®Hzmain): the trigger is executed when the
signal shape changes radically.

¢ Noise impulse >200us

e Sudden change of frequency

e Change shape
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5.2. Triggering with logical channels

After selection of the triggering with analogical channels, the following line on screen will allow
you to parameter the triggering condition.

1 on | 1 ||e
eon| 1 ]

Function : Il =8 01 X000¢ X000C XX AND

The 16 logical channels can be used in the triggering instruction:

e either active in state 0 (lower than 1.6 yolt
e or active in state 1 (higher than 4.0 volts)
e Or not used

¢ AND/OR the mathematical function is applied to each channel
e Type: edge or level: the trigger is execusdttier with an edgéhange of value)
or with a level.
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6. MATHEMATICAL CALCULATIONS

You can make mathematical calculations on achieved acquisitions.
You can access them with th@isplay » function and the Replay » function if an acquisition is
displayed on screen.

6.1. Definitions

Press the #ath » key.

11 (2000s)  Trigger 110:09:30 25 june 2010
<4929 948 K words/charmel ' T o
o , : | J:L ehum
4 LiMean & 2Frea & LRise 5 Lilow & 2:Hioh
s o-00232v = 2199Hz 2 1860ms = -0.0320V & -0190V
; . ; . i ) . . . 5 [10
N : : 3|8 Remove
; : _ 4
o 1 Param. Mo,
i 2T 3
— ]
0%
; S5 Charrel
B Sla G 1
;) 2 r4 |00 .
.................................................................................................................................................... Function Type:
T Tirre
% 12 Funchon
, 5 lio Rising edge
Ds 20 40: 1riiin 1.3min_ 1.7min  2rin 2.3rmin_ 2.7min 3min  ERIEN

C Add: add a mathematical calculation

C Remove delete one of the displayed mathematical calculations

C #Param: selection of the number of the displayed calculation for modification
C

Channel: selection of the channel on which the selected calculatiortgfatam » will be
made

C Function Type: type of calculation made in the selected calculation#®param »
C Function: selection of the calculation function made in the selected calculatio#tRdram »
You can choose among 20 different mathematical calculaticdgsategories:
- Amplitude: min values, max values, peak to peak, base, highest, amplitude, overshoots

- Time: frequency, period, increasing time, decreasing time, positive widths, negative
widths, positive and negative duty factors
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- Calculation: average vaies, cyclic average, cyclic RMS and effective RMS
You can display up t6 simultaneous calculation®n screen.

The display is made in rectangles above the diagrams where are also specified:
- the number of the channel (with its colour)
- the type of calcul&n
- the value of the calculation

In « Display» function, the calculations are made in real time and the display is updated every 300
ms.

The calculation is made on the 1000 dots displayed on screen. Thus, the time resolution is 0.1 %.

The calculationgan concern every channels. However, you cannot assign
“.I calculations:
1J

- on the supplementary channels that are functions of other channels
(example F3=A1+B2)
- if the channels have been recorded (validation ON/OFF)

6.2. Types of calculat ions
Max A
High AN

90 % Ampl v\

Ampl Peak peak

10 % Ampl ,
Mn U ]
RBe time Falltime
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Explicative Math. .
SN Eunctions Calculation Remarks
Minimum The lowest negative
fL— voltage
: The highest positive
M AL UTLGE voltage
m Peak_Peak Max i Min
The most frequent
Low value below the
centre
The most frequent
k High value above the
— centre
m Amplitude High1 Low
Positive Max—HighX 20
overshoot Amplitude
Negative Low-Min 4g
overshoot Amplitude
_1
/\/\/ Frequency Beriod Average frequency
Average duration of
; ; a total cycle,
m Period Duration ofNN full period calculated on as
/ many periods as
possible
: T1=10% Amplitude
P Rise time T, = 90% Amplitude

T, T

Increasing time = T2 T1
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Fall time

T1=90% Amplitude
T, = 10% Amplitude
Decreasing time = TR T1

Positive pulse
width

Measure of the duration of th
1% positive impulsionMade at
50% of the amplitude

/
7

Negative pulse
width

Measure of the duration of th
1% negative impulsionMade at

50% of the amplitude

Positive cycle
time

durationof positiveimpulsion
period

Negative cycle
time

durationof negativampulsion

période

Average

1 Y
Moy= —x » V.,
N =
N: total number of dots

Calculation on the
whole graphic
window

Cyclic average

N2
_1_‘>< E“\/i
Nz — N1 __ i=N1
N2-N1: number of dots betaen
complete periods

Moy =

Calculation on as
many periods as
possible

Calculation on the

N
v RMS RMS= /iz Vv, ? whole graphic
/ N = window
M\
T [ e s
Cyclical RMS | RMS= | ——— (B
/ (N =Ny,

=N1
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/.DIRECT MODE

This chapter describes tberect mode of the recorder, designed to plot in real time on thermal
paper the measures achieved on the channels.

1
!ﬁ This mode does not exist on the models which are not fitted with a printer optign.

7.1. Triggering plotting

Press the &rigger » key.

Programming the start and stop conditions of a plotting.
Selection of the actions after the plotting and validation of the saving in real time

e =

o

I

Threshold 1 :55 %
ey

e Mode: selection of the printing mode
e F(t): printing a graph versusdtime
e Numeric: printing digital values of the measurements in a table

e Paper speedprinting speed
Can change from 10mm/s to 25mm/s.

Page 7.1



71 Dir

ect mode

Start: condition for starting the plotting

Manual: with the «Record» key

Trigger: with an association of ¢hanalogical or logical channels
see §5Trigger

Wait for : after a delay or at a precise date and time

Stop: condition for stopping the plotting
e Manual: with the «Record» key
e Trigger: with an association of the analogical or logical channels
(see 8%
e Wait for : after a delay or at a precise date and time
e Paper length after writing a programmed length of paper

After end of plot: action after the end of the plotting; only possible if the start and stop
triggers are not Manual

e Stop: no action

e Rearm: waiting for the start trigger

e Change Setup.loading a configuration and waiting for the start trigger

Save Data simultaneous saving of the measurements in internal memory or on a file
¢ No save no simultaneous saving
e File: recording on a file
o File name placeand name of the saving file
0 Acquisition period: sampling speed of the channels
o0 Maximum length of the file

I-Iﬂ See chapteFile modeto know the limitations of the file recording

o If a speed before start has been programmed, the papeevigditat this rate
while waiting the trigger.

e The user can urge the trigger at any time by pressindtiaet/Stop" key again
1 while waiting for the start

e While plotting, pressing this key will stop the plotting

1%

¢ In case of power failure while plottinthe recorder will start again in the sam
status (waiting or writing)
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7.2. Configuration of the plotting

Press the &hart » key.

1ton| 1 Grid Pattern:10 mm large

Function [l

Definition of every characteristics of the paper plotting.

C  Grid Pattern: definition of the grid pattern plati on the paper
e none, every 5 mm, 10 mm or with an integer number of divisions
e fine or wide, i.e. with or without subdivisions
e access to the £hange Diagrams to organise the presentation of the
channels on the paper (see chapiagrams)

([@%

Title: giving a title (max. 80 characters) for printing. It will appear at the top of the paper
sheet.

Boundary: possibility to write the limits of each channel (amrax) and the position of
zero at the end of the plotting

(@~

(@~

Annotation: possibilityto have annotations while printing
e no, at the beginning of the plotting, on an alarm or on a length of paper
e made of the name, the number, the current value or the range of the
channels
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7.3. Rearmament of the plotting

In rearm. mode, waiting for theast of the plotting is automatically reloaded when the stop
conditions arouse.
To interrupt the cycle, you only have to urge the stop of the plotting by pressirfanéStop”
key while plotting.

7.4. Writing data

At the beginning of each plotting areitten the date, the hour, the programmed title at the top of
the paper sheet.
The number of each channel is written on the plotting.
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8. MEMORY MODE

This chapter describes tMemory mode designed to record in real time into the internal memory
the measures achieved on the channels.

You can trigger the start and stop of the plotting under various conditions.
You can activate a simultaneossving of the measurements in a file.

8.1. Configuration and triggering of the acquisition

Press the &rigger » key.

Definition of the acquisition into internal memory.

2 (t1) KX 0.5000 V .

Edge
P

Threshold 1 :55 %
0,500

C Sample Rate sampling rate of the channels
e internally rated froml ps to 20 min
e externally rated through thiogical channel 16

C Blocks: division of the internal memory into blocks
e 1,2,4,8,16,32,640r128
- Raz Blocks deleting all the blocks: the current block is the #1 block
Start: start condition of the acquisition
- Manual: with the F2 key &Jrge triggering »
- Trigger: with an association of the analogical or logical charnnsée 84Trigger
- Waiting for : after a delay or at a precise date and time
- Automatic: immediate; automatic stop when the block is full

(@~
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C Pre-triggering: definition of the position of the start trigger in the acquisition
- pretrigger and postrigger of the acquisition (before or after Start); see below

C Stop: stop condition of the acquisition
- Automatic: when the block is full
- Trigger: with an association of the daogical or logical channelssee Chapter 6
Trigger

Trigger modeDouble Trigger: see below
C Reaktiime Saving simultaneous recording of the acquisition into a file

- place and name of the saving file
- maximum length of the file

“:l «Impossible» is displagd when the saving capabilities are overrun: reduce the
'J sampling rate or the number of channels

I.I.:JI See chaptefile modeto know the limitations of the file recording

8.2. Sampling period

When the frequency of the input signals is too high to record il@&irect mode, you must put the
measured signals into memory at a high acquisition rate: this Mah®ry mode

Sampling consists in reading the instant value of a signal at regular time intervals: each of these
values is stored in a memory.

So that he acquisition of a periodic signal is convenient, you should select a sampling period that is
compatible with the frequency of the signals at the input terminals of the recorder.

" |
!.'ﬂ 10-dot-persignatperiod accuracis minimum for a convenient plotting

8.3. Internal memory, blocks

You can divide the available memory of the recorder into blocks that will be filled one after the
other at each acquisition.

The amount of data of acquisition is worth N / (B * V)
N = total memory
B = number of blocks
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V = number of channels to collect

Example: memory: 32 Mbytes, 16 blocks and 3 channels "ON"; you will have
N = 32,554,432 / (16 * 3) = 699,050 bytes/channel

Any new acquisition will be placed automatically into the firsefblock available (in increasing
sense).

When every blocks are full, a new acquisition will shift the previous block N into the bldckhe
1 block will be lost.

The new acquisition will then take the place of the last block.

8.4. Triggering position

The acquisition into a memory block is based on the system ofrtitary memory:
- the memory starts filling from the start condition
- the memory keeps on filling as long as the stop condition is not valid; if the memory is
full, the filling restarts fron the beginning of the memory zone (block)
Thus, the memory block always contains the N last samples.

The user can choose the moment when the samples in the memory will be frozen: to do so, he will
define a delay between the triggering moment and thebiegj of the effective transfer into
memory.

This delay can be positive or negative. The samples in memory can thus be either before or after o
on both sides of the triggering moment.

You can also prevent the trigger: nevertheless this process etwatassthe trigger during the pre
triggering phase in the case in which the trigger should happen before the end of this phase.
In case of repetitive signals, the trigger is prevented.

MELEY '.] ,,,,,, MEMORY
( :_—-TRIGGERING
TRIGGERING I
|
}.&D\MEMOR‘( START MEMORY START/ —
Transfer to memory with &0% delay Transfer to memry with a +50% delay
relatively to the beginning of the memory relatively to the beginning of the memory
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8.5. Double Trigger mode

In this mode, you will use a start trigger and a stop trigger.
You will thus record the measurements between those tggets.
The acquisition will automatically stop:

- when the stop condition is valid
- or when the memory block is full

An information window will summarise the general configuration of the acquisition:

1 - Channels and functions between the channelsatalidfor the acquisitiof
!Iﬂ - Number of dots per channel (according to the number of blocks)

- Total acquisition time (according to the acquisition rate)
- Position of the trigger (according to the {briggering)
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8.6. Recording

You launch the dta acquisition by pressing theStart/Stop » key.

It will appear at the top left of the screen:
- the number of the current block if required
- the current sampling rate
- the status of the
- the opening of aaving file if required

acqui sition

(waiting

- abargraph where you can recognise the percentage of achieved acquisition and the

percentage of displayed acquisition.

The menu key F1 8top » allows you to stop the current acquisition.
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81 Memory mode

For longer acquisition times, you can zoom on a portion of the dateaage the page.
II.l After changing the menu page, you can go back to the acquisition by pressing the
@  "Start/Stop" key.

Supplementary menu keys:
C Display:
e Total: the whole data memory is displayed and updated during the
acquisition.
e Partial: only a part athe data memory is displayed; the display is frozen;
only the bargraph and the percentage of achieved acquisition let you

know the status of the acquisition; you have then access to the time and
Z0om Cursors.

“:l You cannot display another block than terent one. You cannot plot or save to f
the acquisition as long as it is not over.

e

At the end of the acquisition process, the appliance switches automatically to memory display
function «Replay ».
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8.7. Memory output

Display of the acquisitions avalble in the internal memory or in files.
Possibility to launch the paper printing of the acquisitions.

;’Q 1/1 (200us)  Trigger :10:55:24 25 june 2010
36,013 K words/charnel ' T ¢ @ Blocksand
- | 1 == Files
. I
i % Screen
13
: ; : : ; : } Cursor
b BN . o B OB L WL L B B R N
: : : : : : 1 & Cursor
. . . . . . (= W,
5 oltage
. : . . : ! 1 E
. . . . . |2
: ; : : ; : 7 & Full pags
: : : : : : 1| o= Save Screen
2 | UE on abmp fle
la
L i ; i i ; i 1s Plot
75 -6 s -ds -3 =25 -1s 81/ i)

)

Blocks and files choice of the memory block or of the file to display; if there is no
valid block, the only existing menu key id ead file ».

Screen type of display, diagrams; see chaptise

Time cursor: vertical cursors, zoom; see chapiese

Voltage cursor. horizontal cursors; see chaptése

Full page: display of the whole data memory

Screen copy

Setup plotting: configuration of the pliting of the acquisition; kaunch plotting » key

OO OO O )

At the top left of the screen, it will then appear:
- the number of the displayed block
- the sampling rate
- the date of the trigger
- the number of dots per channel in this block
- abargraph where the filling peentage of the block and the position of the
trigger are displayed.
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9. GO/NOGO MODE

This chapter describes tki®/NogoMode designed for the redime recording into the internal
memory the measures achieved on the channels.

You can trigger the acquisition under various conditions. Yoistmgnit when measures exceed a
previous acquisition defined asFaame.

You can activate a simultaneous saving of the measures on a file.

9.1. Configuration and triggering of the acquisition

Press the &rigger » key.

Definition of the acquisition into internal memory with frame.

— A GO/NOGO

o FLnchons

Trigger
Channel 1

1 0n| | !Channels for Go NoGo: 1 OfF On

Channel 2
2 Off On

Channel 2
[[] zo0ff on

Channel 4
[[] 4off on

Display
GooGo

C Channels for Go/Nogo channels to compare to the frame; access to the definition of the frame

C Sample rate sampling rate of the channels
- internally rated froml ps to 20 min
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(@&

)¢

(@]

(@]

- externally rated through thigical channel 16

Blocks: division of the internainemory into blocks
- 1,2,4,8, 16, 32,64 or 128
- Raz Blocks deleting all the blocks: the current block is the #1 block

Start: start condition of the acquisition
- Manual: with the F2 key &Jrge triggering »
- Trigger: with an association of the analogicallogical channelssee Chapter 6
Trigger
- Waiting for : after a delay or at a precise date and time
- Automatic: immediate; automatic stop when the block is full

Pre-triggering : definition of the position of the start trigger in the acquisition
- pretriggerand postrigger of the acquisition (before or after Start); see chapter
Memory Mode

Realtime Saving simultaneous recording of the acquisition into a file
- place and name of the saving file
- maximum length of the file

II:' «Impossible» is displayed whethe saving capabilities are overrun: reduce the
'J sampling rate or the number of channels

I_I:JI See chaptefile modeto know the limitations of the file recording

C Following: actions after the end of the acquisition

- Save on file saving the acquisition iata file if the reatime saving is not validated
(or is impossible)

- Plot: plotting the acquisition

- Stop: no action

- Rearm.: waiting for the start condition
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9.2. Creation of the frame

Make a normal acquisition or display a previously recorded file with thetibtn «Memory
output».

In the page drigger », select the parameteiGhannelsfor Go/Nogo» then «Visualize the
frame » then «Modify ».

The appliance will then display the current frame. It appears as 2 curves (a min and a max curve)
around the chanel selected as a reference for the frame.

Both curves have been saved in +vatatile RAM internal memory.

Return: returns to the previous page, the fral
Block number: allows you to select the reference block

Channel: allows you toselect the reference channel

DX andDY: allow you to plot the 2 curves min and max

BeginandEnd: limits of the memory space used for the trigger stop test

Save as soon as the frame is correct, you can save it into ROM internal memory.

OO OO O) )

I-I:JI You cannot saw a frame on &le. To keep a frame on a file, save the block and theg
channel that will allow you to recreate the frame for a new use.

Page 9.3



