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Thank you for buying a SEFRAM recorder and for your trust in our company. The main goal of our 

various teams (research department, production, commercial, after-salesé) is to meet your 

requirements as much as possible by designing or updating high tech products. 

 

 

Please read cautiously this userôs manual for an optimal use of your recorder. 

 

 

Our teams are available to provide you any additional information: 

 

04-77-59-01-01 

 

Commercial service   e-mail: sales@sefram.com 

 

After-sales service   e-mail: sav@sefram.com 

 

Technical support   e-mail: support@sefram.com 

 

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

 

Web: www.sefram.com 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright Sefram, 2022. All rights reserved. 

Any total or partial copy of this document needs the authorization of Sefram. 

 

mailto:sales@sefram.com
mailto:sav@sefram.com
mailto:support@sefram.com
http://www.sefram.com/
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WARRANTY  

 

Your instrument is guaranteed for two years for labor and parts against any manufacturing defect 

and/or functioning hazard. This guarantee extends from the delivery date and ends 730 calendar days 

later. 

In case of guarantee contract, this will cancel or replace these guarantee conditions here above. 

The guarantee conditions by SEFRAM are available on the website www.sefram.com. The general 

guarantee conditions should prevail on the following conditions that they sum up. 

This guarantee does not cover the result of any abnormal use, handling mistake or mistake in the 

storage conditions outside the defined range. 

In case of application of the guarantee, the user shall return, at its own expenses, the relevant appliance 

to our factory: 

 

SEFRAM Instruments & Systèmes 

After-Sales Service 

32, rue Edouard MARTEL 

BP 55 

42009 SAINT-ETIENNE CEDEX 2 

 

 

And add a description of the observed breakdown to the appliance. 

The standard supplies provided with the appliance (cables, outlets, chargeré), the consumables 

(batteries é) and the optional supplies (suitcasesé) are guaranteed for 3 months against any 

manufacturing defect. 

 

Such items as a LCD screen or a touchpad are guaranteed only for a normal use. 

The guarantee does not cover wearing, accidental breaks or consecutive to a shock or any abnormal 

use. 

 

The factory options integrated to the appliance are guaranteed for the same duration as the appliance 

itself. 

 

In case of replacement or repair of the product, the remaining guarantee duration shall be: 

- The remaining duration of the guarantee if the appliance is still under guarantee 

- If the guarantee duration is less than 90 days, the replaced part is guaranteed for 90 days 

 

Any replacement part becomes the property of the user and the exchanged parts become the property 

of SEFRAM. 

In case of intervention by an insurance company, the product becomes the property of the insurance 

company upon its exclusive request. Else, it shall remain property of the user. 

The guarantee covers exclusively the materials manufactured and provided by SEFRAM. 

 

Any intervention by the user or any third party without prior authorization by the company voids the 

guarantee. 

http://www.sefram.com/
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The user shall be responsible for the return of its appliance to our site. Hence, it shall provide for a 

conditioning that shall correctly protect the appliance while shipping. It shall subscribe, at its own 

expenses, any insurance required for the transport. 

The SEFRAM company reserves the right to refuse any product wrongly conditioned and not to take 

in charge any break consecutive to the transport. 

Particular case of the battery: There is a Li-ion battery as a standard equipment of this appliance. It 

shall not be transported outside the appliance. In no case shall the user replace it. Its replacement in 

the factory is necessary to check the charge system and the protective securities. 

 

What to do in case of malfunction? 

In case of malfunction or for any advice for use, please contact the technical support by SEFRAM 

Instruments & Systèmes:  

A technician shall answer you and give you any information required to solve your problem. 

 

What to do in case of failure? 

In case of failure of your appliance, please contact the technical support:  

 

Some advice!  

Some technical help! 

 

SEFRAM Instruments & Systèmes commits itself to help you on the phone about the use of your 

appliance. 

Please call or Technical Support:  

 

  

 

Or e-mail: 

support@sefram.com 

 

We thank you for your trust. 

 

 

 

 

 

  

mailto:support@sefram.com
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METROLOGY  
 

The meteorological conditions of your measurement instrument are defined in the specifications of 

this notice. Climate and environmental conditions restrict the specifications of your recorder. 

SEFRAM checks the characteristics of each appliance one by one on an automatic bench during its 

manufacture. The adjustment and control are guaranteed under conditions of the ISO9001 

certification by facilities in connection with the COFRAC (or equivalent in the context of ILAC 

reciprocity). 

The specified characteristics are considered stable for a period of 12 months from the first use under 

normal conditions of use. 

We recommend a check after 12 months and max. 24 months of use, then every 12 months after 24 

months. 

For any check of the characteristics, the following average climate conditions shall be maintained 

(23°C+3°C ï 50(+20)%RH). The recorder should have been working for 0,5 hour before check. 

 

We recommend that you have this control made by our after-sales service (Service Après-Vente) for 

the best service and preservation of the measuring quality of your instrument. 

When a recorder returns to SEFRAM, maximum service is provided with internal updating according 

to the required adjustments and software updates. In case of shift in the characteristics, your 

instrument shall be adjusted to recover its original characteristics. 
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1. IMPORTANT INFORMATION 
 

Please read cautiously the following instructions before using your recorder. 

 

 

1.1. Specific cautions 

Do not use the product for any other use than planned. 

 

 Use normalized cords for the connection of the device to the measurement points. 

 

To prevent any risk of electric shock, never plug or unplug the measurement cords when 

linked to the mains. 

 

 Never use in a wet environment. 

 

 Never use in an explosive atmosphere. 

 

In case of malfunction or for the maintenance of the device, only a qualified personal 

shall be allowed to work on it. In such a case, it is necessary to use Sefram spare parts. 

 

 Never cover the device: there is live voltage. 

 

1.2. Security instructions 

For correct use of the device, it is necessary that the users abide by the security instructions 

and the instructions of use described in this manual. 

 

 Specific warnings are provided all along this manual. 

 

If required, there are warning symbols on the device 

 

Symbols and definitions 

 

Symbols in this handbook: 

 

Warning: potential danger for the user 

 

 

Attention: potential danger for the device and/or the connected equipment 

 

 

Remark: important information. 
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Symbols on the device: 

 

 

Danger (high voltage): immediate corporal danger 

 

 

Attention: See the handbook. Risk of damage to the material connected to the 

instrument or to the instrument itself 

 

 

Ground: accessible parts linked to the ground of the device. 

 

 

1.3. Conformity and limits of the device 

The DAS60 recorder is in conformity with CEI 61010-1 (2001-02).  

 

It includes high-potting (IR) with two primary insulation levels (IP). 

Thanks to them, the channels 1 to 6 are insulated from each other and from the carter. This 

architecture allows independent floating measurements within the limits of the admissible 

maximum voltages. 

See chapter "Technical specifications". 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

IP: Main or additional insulation 

IR: Reinforced insulation 

 

Attention : Never apply a voltage higher than the maximum admissible voltage 

between the channels and from the ground of the carter. 

 

 

     The use of the device at frequencies > 100Hz and of the voltages> 50V,  

requires imperatively the connection of the earthing protection or power 

supply for safety reasons.  

CH1 

 
Entrées 

CH2 

 
Entrées 

     accessible parts: 

 

USB 

Ethernet 

Logical inputs 

Pt100 

Alarms 

Power 

Carter  

 

DC/DC 

DC/DC 

DC/DC 

+ 

Casing of the DAS60 

IP 

IP IP 

IR 

IR  

IR IR 

Opto-coupler 

Opto-coupler 
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2. PRESENTATION 

2.1. General 

DAS60 is a programmable recorder that make it possible to measure and record voltages, currents, 

temperatures, etc. on 6 channels and on 16 logical channels. 

You can also record from Pt100 or Pt1000 probes on dedicated channels. 

 

An integrated thermal printer option makes it possible to print signals in real time. 

 

They can work in several modes:  

Č Direct, for paper printing (option) 

Č Memory, for acquisition on internal quick memory 

Č File, for acquisition on internal SD card 

Č Template, for acquisition on a pre-recorded template 

Č Analysis of network 

 

The "operator ï recorder" dialog is made easier thanks to an intuitive interface on a wide touch 

screen. The measurement parameters are easy to program.  
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2.2. Description 

 

Connection: 

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

2- two USB connectors for (female) USB stick 

3- a SUB-D 25-pin connector for the 16 logic inputs and the alarm outputs 

4- 6 inputs through pin plugs according to the device 

5- 2-way Pt100 (screw terminal block) 

6- Power/Battery charger (on the upper side) 

7- Power on button and light 

8- Battery charging LED 

9- Ground connector 

 

Isolated inputs have 2 security terminals on each input: 

¶ 1 red terminal: input « + » 

¶ 1 black terminal: input « - »  

 

 

 

 
 

 

 

4 

5 

3 

1 2 

6 7 8 9 
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2.3. Touch screen 

Description of the title bar 

 

 

 

 

 
Various zones on the screen: 

 

1- Current mode (direct mode, memory modeé)  

2- Status of acquisition (pending acquisition, stop) 

3- Status of the battery 

4- Direct access to display 

5- Access to the display of the memory 

6- Access to the recording 

7- Screenshot button 

8- Date and time  

9- Access to the main menu 

 

 

Note: By pressing on the date and time, you can access to the menu to change this information. 

 

 
 

 

 

 

 

  

1 2 3 4 5 6 7 8 9 
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Description of the channel validation window 

 

 

 

 
 

1- Change of the color of the channel (by pressing this button, you can access pre-defined 

colors or design customary paint mixes: 

 

 
 

2- Change the thickness of the line for the selected channel. You can also change this 

thickness with the  (thinner) and  (thicker) keys 

3- Checkbox to validate a threshold 

4- Current threshold value or change of the threshold value 

5- Information about the channel (caliber, thresholds, offseté) 

6- Logic inputs : real time status of the logic inputs 

6b- Logic inputs : validation of the logic inputs 

7- Access to the parameters of the various channels 

8- Temperature channels through Pt100 or Pt1000 type sensors 

9- Function channels (they allow calculations between two channels) 

10- Checkbox for validation of the channels 

11- Parameter zone: you can change the name of the parameters 

12- Key to change of parameter and display the current value 

 

Note: By pressing the logic inputs, you pop up a window with all logic channels. 

 

1 2 

3 

4 

5 6 

7 

8 

9 

10 11 12 

6b 
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Some information is available on this window: 

- when clicking on a logic channel, the relevant pin on the connector turns red 

- when pressing the keyboard, you can change the name of the channel. 

 

 

 

 
 

2.3.3. Description of the power analysis window 

 

 

 

 
 

1- Setup of the network analysis 

2- Changing the color of the various measurements (voltage, current, poweré) 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 11 12 13 
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3- Measurement mode of the current (clamp, shunt, transformer) 

4- Parameters of the current measurement (conversion from the measured value and the 

value sent to the recorder) 

5- Nominal current in the phase conductor 

6- Wiring scheme 

7- Logic channels (validation and parameter setting) 

8- Display of the measured values 

9- Phase diagram 

10- Type of network 

11- Parameters of voltage 

12- Value of the nominal voltage 

13- Frequency of the network to analyze 
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2.4. MAIN MENU  

 

 

 

 

 
 

 

1- Direct mode key (direct printing of the curve) 

2- Memory mode key 

3- File mode key 

4- Template mode key 

5- Network mode key 

6- Start screen to display the serial number, the software versioné 

7- Recording 

8- Replay of the memory 

9- Digital display of the values of the various inputs 

10- Display of the F(t) curve 

11- Display of the XY curve 

12- Configuration of the logic channels 

13- Adjustment of the triggers 

14- Setup of the device (language, date and time, alarm outputs, update of the internal 

software, network connection, recovery of the configurationé) 

15- Access to the table of channel configuration: 

 

 

1 

2 

3 

4 

5 

6 

14 13 12 11 10 9 15 16 17 

7 8 
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Note: By pressing various parameters, you can change them. In addition, by pressing the name of 

the channel (A1, A2é), you directly access the parameter setting page of the channel 

 

16- Configuration of the function channels (calculations between several channels) 

17- Activation or deactivation menu of the various channels. 

 

2.5. Update of the internal software 

The internal software is regularly updated with the latest evolutions. These updates are available on 

our website. 

 

http://www.sefram.com/wwwfr/F_D_SOFTWARE.asp 

 

To update it, copy the file you receive on an USB stick. 

Plug it on to the USB connector at the rear of the device. 

 

Press , then press  to access to the update. 

 

To launch the update process, press  

 

The internal software automatically copies the files required for the new version. 

 

Stop and restart the device at the end of the update process. 

 

 

http://www.sefram.com/wwwfr/F_D_SOFTWARE.asp
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3. SETUP AND PRECAUTIONS OF USE 

3.1. Loading of the recording paper 

 

NOTE: Only one face of the paper is heat-sensitive. Reversing the paper at loading will result in the 

absence of any printing out. 

 

Procedure: 

¶ Lay the device on the right side 

¶ Lift the extractor of the roller on the lid 

¶ Install the paper into the receptacle ("no de ref" must be on the side of the plugs) 

¶ Introduce the paper into the slot of the lid 

¶ Close the lid by firmly pressing it on both sides. 

 

 

  

A bad paper feed could damage the motor and the thermal head. You should take 

great care when putting it in place. 

 

The recorder shall always receive paper, because the thermal head may be damaged in case 

of extended direct contact with the roller. 

 

 

3.2. Precautions for storage of the recordings 

In order to maintain the quality of the paper recordings, it is advisable to abide by precautions of 

handling: 

¶ never use laminated sleeves 

¶ store away from light, in a dry and cool place. 

Cardboard sleeves are advisable. 
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3.3. Setup 

You turn on the recorder by pressing the button at the top of the device. 

 

When the device is on, the ON/OFF button is lit blue. 

 

After launching the software, the recorder displays a homepage that specifies the hardware version, 

then switches automatically to the « Direct display » mode (oscilloscope). 

 

You can display this homepage any time in the main menu by pressing . 

 

To turn off the device, you only have to press the ON/OFF button twice. 

 

If the device does not stop correctly, you must press the ON/OFF button 5 seconds; in this case, the 

configuration wonôt be saved. 

 

 

3.4. Configuration at power-up 

 

At power-up, the devices start with the latest configuration when they were shut down. 

 

 

If the configuration has changed at power-up, contact the after-sales service. 

 

 

If the initial setup is wrong, you can reload the default configuration.  

 

Go to the main menu. Press , then  
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3.5. CONNECTION TO THE MEASUREMENT NETWORK 

3.5.2. Voltage measurement 

The voltage is measured between the red and black terminals of the inputs with wires and male 

security pin plugs (according to CEI 1010). 

 

 

3.5.3. Temperature measurement with a thermocouple 

The voltage resulting from thermocouple effect must be measured between the red and black 

terminals of the relevant input. To provide right measure values, connect the two ends of the 

thermocouple cord directly onto the quick fastening socket. Plug the two pin plugs onto the selected 

input with respect of the polarity. 

 

 

Do not use welding male pin plugs: the welding would alter the thermocouple effect. 

 

 

 

 

3.5.4. Temperature measurement with Pt100/Pt1000  

 

The Pt100 probe must be connected on the « I+ » and « - » terminals. 

The voltage from the Pt100 must be measured between the « + » and « -» terminals with one of the 

two following mountings: 2 or 3 wires. The 3-wire mountings make the measurement independent 

from the resistance of the line. 

 

Wiring:  

 

      
2 wires    3 wires 

 

3.5.5. .Current measurement 

You can make current measurements by shunt between the red and black terminals of the relevant 

input. 

 

In this case, select the "current" type among the parameters of the relevant channel. 

Connect the measurement wires to the terminals of the shunt. 

 

The results are directly displayed in Amperes or milliamperes according to the caliber of the 

selected channel.  
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3.5.6. Connection of the ground 

 

¶ If the source of the signal you have to record has low internal impedance, you shall use 

twisted wires. In case of high impedance, you shall use shielded wires. 

¶ When gathering grounds from the various items on the measurement line, it is good to 

check that there is no voltage difference between them, in order to prevent any shortcut. If 

any doubt, make a measurement with a voltmeter on a low resistance (i.e. 1kɋ) between the 

terminals. 

 

 

3.6. Routine maintenance 

Maintenance only consists in cleaning outside the device. Any other operation requires a qualified 

personal. 

 

 

Unplug the device before any intervention. 

 

 

Never let water flow through the device to prevent any electrical discharge. 

Periodically clean the recorder with the following the instructions: 

- use water and soap to clean the front and rear boards 

- never use any product that contains petrol, benzine or alcohol: they would damage the 

screen printings 

- wipe with a soft lint-free cloth 

- use some antistatic product to cleanse the screen. 

 

3.7. Battery 

The device is equipped with a lithium-ion battery (Li -ion). It is sent with charged battery. However, 

if the device has remained unused for more than one month, check its loading status and reload it if 

required.  

 

 

Security advice: 

¶ Never heat up or throw the battery pack into the fire 

¶ Never shunt parts of the battery: risk of explosion! 

¶ Do not bore the battery 

¶ Do not dismantle the battery pack 

¶ Do not reverse the polarities of the battery 

¶ This battery pack includes a protective item that shall not be damaged or removed 

¶ Do not store the pack in a place exposed to heat 

 

Attention : Any intervention on the battery requires dismantling of the device and 

shall be made by a SEFRAM technician. 

Only use batteries provided by SEFRAM. 
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¶ Do not damage the protective sheath of the pack 

¶ Do not store the device in a vehicle exposed to sunbeams. 

 

The battery should last 200 charge-discharge cycles or 2 years. 

 

Advice to extend the life of the battery: 

¶ Do not discharge too much 

¶ Do not store the batteries too long without using them 

¶ Store the battery at around 40% charge  

¶ Do not fully charge or discharge the battery before storage. 

 

When the battery is practically discharged, the device closes all open files, stops correctly the 

software, then shuts up by itself. 
 

 

 

Attention : When the charger is connected to the device, the metal frame is 

grounded. 

 

3.8. To recharge the battery inside the device: 

 

Connect the provided external power supply on the jack plug of the device.  

Connect the mains. 

The internal charger starts loading the battery; the green light of battery charge lights up. 

You can charge the device when on or off. 

When the battery is loaded, the light turns off automatically. 

 

External power supply  

 

The device can be powered by an external direct voltage power supply. It works under 15V (5A). 

The charger block provided when you bought the device can also work as an external power supply. 

 

 

3.9. Offset calibration 

You can easily calibrate the recorder inputs for the voltage and thermocouple offsets. This will 

remove any offsets present on different channel. To do so: 

¶ Let the device work for 20 minutes (ambient temperature 20-25°C)  

¶ Link the « + » to « - » terminals on each input (resp. the red and black terminals for the isolated 

inputs) 

¶ Validate all 'ON' channels 

¶ Go to the homepage of the recorder and press . 

¶ Select  then . 

¶ Press  to validate the calibration; it will last ca. 5 minutes. 
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3.10. Default calibration  

You can restore the default factory calibration to correct any possible mistake in the calibration 

coefficients: 

 

Go to page « Electric calibration  » (see the previous section) 

 

Press  and validate to restore the default factory calibration coefficients 

and give the date of initial plant start. 

 

 

3.11. Screen brightness 

You can settle the screen brightness. You can access this parameter at page   

 then   and then . 

 

3.12. Locking of the recorder 

You can lock the recorder to prevent any modification. You can access this parameter at page  

 then  and then . 

 

To unlock the recorder, you only have to press 5 times the key at the top right of the screen. 

 

3.13. User mode 

You can activate or disactivate the user mode. The user mode allows you to lock the configuration 

of the device while keeping all other menus available. The password is: Sefram. 

You can access this parameter at page   then   and 

then . 
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4. USE 

4.1. Description of the various modes 

 

Selection of the functioning mode of the recorder: 

 

 

Č DIRECT  mode:  

¶ real time print out of the measured signals (Option) 

¶ use: immediate paper printing, slow protracted data acquisition 

¶ possibilities: complex triggers of the drawing, action after the end of the drawing, 

simultaneous record on file 

 

Č MEMO RY mode: 

¶ quick acquisition into internal memory of the measured signals 

¶ use: quick short data acquisition (transitory) 

¶ possibilities: complex triggers of the data acquisition, action after the end of the data 

acquisition, simultaneous record on file 

 

Č TEMPLATE  mode:  

¶ quick acquisition into internal memory of the measured signals 

¶ use: quick short data acquisition (transitory) for capture of non repetitive events 

¶ possibilities: complex triggers, particularly when outrunning a pre-recorded template from a 

channel, action after the end of the data acquisition, simultaneous record on file 

 

Č FILE  mode: 

¶ quick acquisition into internal memory of the measured signals 

¶ use: quick protracted data acquisition (only restricted by the size of the saving means) 

¶ possibilities: complex triggers, action after the end of the data acquisition, acquisition of 

very big amounts of data. 

 

Č NETWORK ANALYS IS mode: 

¶ single-phase network analysis 

¶ three-phase analysis, Aaron mode, Star and Delta.  (two-wattmeter method) . 

¶ Data acquisition on internal memory. 
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4.2.  Setup menu 

 

General configuration of the device, monitoring of the alarm outputs, network address TCP/IP, 

calibration of the channels, update of the internal software. 

 

 

 
 

1- Language: selection of the language of the device 

2- Screen intensity: increase/diminution of the backlighting of the LCD screen, adjustment of 

the delay with the keys  (decrease) and  (increase) 

3- Default setup: initiali zation of the device in default configuration 

4- Load on disk: loading a configuration recorded on the internal storage means or on an USB 

stick 

5- Save on disk: saving the configuration on the internal storage or on an USB stick 

ATTENTION : the current configuration shall be lost 

 

6- Network: Change of the IP parameters and of the network options 

7- Alarm A, B, C or D: use of the alarm outputs A, B, C or D (0-5V outputs) 

¶ None: no condition monitors the contact; it remains always open 

¶ Trigger: control by a combination of analog or logic channels on several thresholds (see 

chapter Triggers) 

¶ Paper error: control by paper shortage or opening of the door of the printing block 

(Option). 

8- Software update: update of the internal software (see chapter Presentation) 

9- Additional option: change of various parameters: 

¶ Bip keyboard: activation or deactivation of the Bip keyboard 

¶ Electric calibration: calibration of the channel offsets, reset to factory offsets 

10-  Graphic options: max position of the bargraph: scrolling direction of the bargraph of each 

channel on screen: 

1 2 3 4 

5 

6 

7 

11 

10 

9 

8 
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¶ Right: max. value of the right channel 

¶ Left: max. value of the left channel 

 

11-  Date change: changing the date and time of the device 

 

 

4.3. Channels Menu 

By pressing the menu « channels », you access the table of all available analog and temperature 

channels of your recorder. 

 

 
 

 

This table gives you a quick insight of the various adjustments of the channels. You can change 

these adjustments directly in this table by pressing the parameter you want to update. 

 

You can access the setting of parameters channel by channel by pressing the name of the channel at 

the top of the table (A1, A2é) or by pressing on the bargraph of the channel (right side of the 

screen). 
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Analog channels 

 

 

 
 

 

 

 

1- Number of the channel 

2- Name of the channel: give a name to the channel (max. 26 characters) 

3- Type: selection of the type of measurement made on the input 

 

¶ voltage, current, frequency, thermocouple or counter 

¶ direct, RMS, ȹV/ȹt or ώV.dt 

¶ value of the shunt for current measure (sensor 4-20mA automatic) 

¶ selection of the type in thermocouple, compensation, unit 

 

4- Type of external sensor 

5- Filter: positioning of a filter on the input 

 

¶ 10kHz, 1kHz, 100Hz, 10Hz for analog filters 

¶ 1Hz, 10s, 100s or 1000s for the digital filters (according to the type of signal) 

 

6- Change of the color of the channel 

7- Change of the thickness of the signal with the keys  (decrease) and  

(increase) 

8- Validation and adjustment of the trigger thresholds 1 and 2 

 

Note: A warning message pops up when the programmed analog thresholds are out of the 

measurement range. 

 

9- Function: makes it possible to append a mathematical calculation function to the relevant 

channel 

1 2 3 4 5 6 7 

8 

9 

10 

11 
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¶ None: no function 

¶ Change of unit: changes the unit of the measures made on the channel; you can 

program a couple of dots X1, Y1 and X2, Y2 for scaling 

¶ Calculation: available mathematical functions, associated parameters and unit  

 

o  aX+b : identical to the change of units, but instead of giving a couple of dots, you give the 

intercept (b) and the slope (a). 

o a |X|+b : absolute value 

o a X2+b : square 

o a ln(X)+b : Naperian logarithm 

o a Sqrt (X+c)+b : square root 

o aExp(cx) +b : natural exponential 

o a (1/X) +b : reverse. 

 

10- Copy to channel: makes it possible to copy the adjustment of a given channel onto one 

or several other channels 

11- Display window for the thresholds, caliber, zero offseté 

12- Adjustment of the position: position of the zero on screen or on the paper from -100 to 

100%:  

i.e. in RMS mode, it is interesting to have zero at the minimum value (-100%); you will 

get the max. value = caliber 

13- Adjustment of zero: Zero (or center or offset) is the central value of the measurement. 

 

Note: When using a mathematical function or a scale change, zero is the zero of the requested unit. 

 

14- Adjustment of the caliber: the caliber is the measurement range corresponding to the full 

width of the screen, where the channel is plotted. 
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Type of measurement ɲV/ɲt : 

 
 

1- ȹV/ ȹt : Put on the « derivative » measurement mode.  

Every period ȹt, the recorder divide the voltage variation by ȹt and get a value in 

Volt/second. 

2- ȹV :  

Select the measurement range of the input signal from +-500µV to +-500V. The range must 

be larger than the input signal. 

As example for a signal varying from -7V to +7V select +-10V 

 

3- ȹt : 

Select the measurement period from 200µs to 10min 

Itôs the time between 2 derivative calculations. Take a period compatible with the signal 

speed: a period too short give a derivative with noise.    

 

Example:  

Channel 1: triangle signal, -5V to + 5V, period 5s  

Channel 2: use measurement type ȹV/ȹt with the same signal 

ȹV +-10V 

ȹt 50ms 

Span 20V/s 

 

The signal (Channel 1) is varying linearly at +4V/s and then at -4V/s  

The derivative (Channel 2) give 4V/s and -4V/s 

  

1 

2 

3 
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Type of measurement ≡V.dt: 

 

 
 

1- ώV.dt :Put on the measurement type « integral » 

If U is the voltage measurement, every period dt the recorder calculate U*dt and add this to 

the previous calculation: this sum or integral is expressed in Vs (Volt*second). 

The integral is reset by the user and/or every start of measurement.  

 

2- ώV : Select the measurement range of the input signal from +-500µV to +-500V. The range 

must be larger than the input signal. 

 

3- dt :Calculation period from 200µs to 10min. 

 

Example:  

Channel 1: square signal, period 10s, 2s at 5V, 8s at 0V . 

Channel 2: use measurement type ώV.dt with the same signal 

ώV +-10V 

dt 200 µs 

Span 200Vs 

 

The signal « integral » (channel 2) begin at 0Vs and then increase of 10Vs (integration of 5V during 

2s) every signal (Channel 1) period. 

 

 
  

1 

2 

3 
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Additional functions between channels 

 

There are function channels on this device. You can activate up to 4 function channels (FA, FB, FC, 

FD). 

These channels make it possible to make calculations between channels or calculations of average 

valuesé 

 

For example, if you want to calculate a value of power, select the parameters of the A function 

channel 

 

 
 

You get this page above. Then, you make the calculation you want by pressing the formula bar and 

create the calculation you want in the following window: 

 

 
 

For the calculation of power, you will have: a(x*y) + b with: 

x = channel A1    operator = *     unit W 

y = channel A2    coefficient a = 1   coefficient b = 0 
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Logic channels 

 

 The 16 logic channels can be recorded simultaneously with the analog channels. 

To set the parameters of the logic channels, you can press the « logic channels » menu on the main 

window or directly press the logic channels part at the bottom of each configuration window: 

 

 
 

You access the configuration page of the logic channels: 

 

 

 
 

1- Selection of the name of each channel on screen 

2- Selection of the color of each channel on screen 

3- Logic validity: validation of the data acquisition and plotting of the logic channels 

 

 

 

1 2 3 
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4.4. Validation of the channels 

 

You can validate or not the channels to record or print out in the various configuration menus of the 

recorder. 

 

In order to validate or not the record or the printing of a channel, you must check (to validate) or 

uncheck (not to validate) the checkbox right to the bargraph of the channel. 
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4.5. « Direct display » key  

Real time on-screen display of the measurements  

 

 
 

1- Screen configuration: configuration of the display of measurements on screen. 

Selection of the mode of graphic display: 

¶ F(t) 

¶ XY  

¶ Digital measures (full screen) 

¶ Full screen to display the reticule on the whole screen (mode f(t)) 

¶ Colors to customize the display (background, reticule, cursor) 

¶ Graphic option  

¶ Custom reticule 

2- Channels validation: Validation of the channels to display 

If the logic channels are actives, you shall select whether the diagram of the logic channels 

should be distinct from the analog channels or not (see chapter 4.3.3). 

3- Freeze screen: freeze the measurements on screen to make measurements by cursors, make 

calculations, save or print the measures on screen (1000 dots) in F(t) mode. 

You get access to:  

¶ Relaunch ï relaunches the sweep 

¶ Time Cursors displays the vertical cursors (2) to make measurements on the screen; 

move the cursor by selecting it with your fingers or the mouse. 

¶ Voltages Cursors displays the horizontal cursors (2) to make amplitude 

measurements on the screen; proceed like for the time cursors to move them. You 

can also change the caliber / zero to expand and move your measurement on screen. 

4- Autoset: This function allows you to have automatically the caliber of the active channels 

and the time base compatible with the frequency of the signal. 

5- Time base: Allows you to settle the time base. 

1 

2 

3 
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6- Math: Makes it possible to display values of mathematical calculations on screen. 

7- Access to the channel configuration page: 

 

  
 

1- Screen setup: configuration of display of measurements on screen 

¶ Selection of the graphic display mode: 

¶ F(t) 

¶ XY  

¶ Digital measures (full screen) 

¶ Full screen to display the reticule on the whole screen (mode f(t)) 

¶ Colors to customize the display (background, reticule, cursor). 

¶ Graphic option 

¶ Custom reticle 

2- Channels validation: Allows you to activate or disactivate the channels. 

3- Math: Displays values of mathematical calculations on screen. 

4- Selection of the channel to modify (with the « + », « - » and central keys). 

5- Modification of the range of the selected channel (with the « + », « - » and central keys). 

6- Modification of the position of zero (with the « + », « - » and central keys). 

7- Modification of the position of the selected channel (with the « + », « - » and central keys). 

8- Time base: Allows you to adjust the time base. 

9- Back to the previous page. 

 

 

  

1 

2 
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XY display 

 

The XY  display mode makes it possible to display the validated channels in real time one against 

the other. 

One of the channels defines the horizontal axis; the other channels provide dots on the vertical axis. 

 

You can access the XY mode via the main menu by pressing  

 

 
 

1- Screen setup: configuration of the display of measurements on screen. 

Selection of the mode of graphic display: 

¶ F(t) 

¶ XY  

¶ Digital measures (full screen) 

¶ Full screen to display the reticule on the whole screen (mode f(t)) 

¶ Colors to customize the display (background, reticule, cursor) 

¶ Graphic option  

¶ Custom reticule 

2- Plot: starts or stops of the plot 

3- Delete: erases the screen 

4- X channel: selection of the channel on the horizontal axis (sweep)  

5- Y channel: the Y channels are the valid channels 

 

 

  

1 

2 
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Digital display 

The Digital display mode displays the digital values of all channels in real time on screen. 

When pressing one of the channels, you access directly to the parameter page of the corresponding 

channel. 
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4.6.  « Trigger » menu 

 

Programming the start and stop conditions for the paper print in Direct mode, and the data 

acquisition conditions for the channels in Memory, File and Template modes. 

 

Selection of the actions after data acquisition or plot and validation of the save in real time. 

 

 
 

 

The program of triggers is different according to the pending mode (Direct, Memory, File or 

Template). 

 

See the chapter of the pending mode for more details. 
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4.7.  « Memory output » key 

 Display on screen of the data acquisitions available from the internal memory or from files of 

the internal memory or an USB stick. 

 

 
 

This function includes the same commands as the « Direct display » function. 

 

The « Read block or  fi le » command allows you to select the memory block (zone inside the 

internal memory) or the file to display. 

When pressing this key, the following window pops up: 

 

 
 

¶ Block number: number of the memory block to display 

¶ Read file: selection of the file to display 

¶ Write data to file: save the current display into a file 

 

 

When the size of the data acquisition to display is big, it may take time to recover and 

display the dots. 

The display is made in 2 phases:  
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¶ A quick phase to display the frame of the data acquisition: some dots may not appear 

¶ A slower phase where all data acquisition dots are displayed: the advancement percentage is 

displayed at the bottom of the screen. 

4.8.  « Record » key 

  
This key has various effects according to the current mode of the device. 

 

1- Direct mode: launches the paper printing if the trigger is in manual Start; else, the device 

waits for the start condition. 

 

2- Memory  mode: launches the data acquisition into internal memory; the device waits for the 

start condition 

 

3- Template mode: launches the data acquisition into internal memory; the device waits for the 

start condition 

 

4- File mode: launches the data acquisition into fi le; the device waits for the start condition 

 

5- Network analysis mode: real time data acquisition directly into the internal memory (there 

is no trigger) 

 

In all cases, to force the record to start or stop when the conditions registered in the recorder are not 

met, you only have to press  (to force the record) and  (to force it to stop). 

 

 

In Memory , Template or File mode, the device switches automatically to display of the 

current data acquisition.  

 

 

 

 shows up at 

the top of the screen, with: 

 

¶ the pending block number, if relevant 

¶ the current sampling rate 

¶ the status of the data acquisition (stand-by, pending xx%, é) 

¶ the opening of a save file, if relevant 

¶ a bargraph specifying the percentage of data acquisition achieved and the percentage of data 

acquisition displayed 
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4.9. Screen copy 

 

You can create a file copying the content of the LCD screen:  

 

You only have to press  at the top right of the screen. 

 

The file will be created either onto the USB stick, if there is one, or into the internal memory. 

The name of the file will be bmpxxxxx.bmp (incremental name). 

In the internal memory, files are saved in the « FolderBMP» directory. 

 

You can either copy this directory into an USB stick, or delete it. 

You can also use a ftp link to recover these files. 
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5. TRIGGERS 
This chapter describes all possible triggers of the device. 

 

They are used by:  

- the « configuration » menu, with the A and B alarms 

- the « triggers » menu, with the start and stop parameters of the recording. 

 

 

Č Edge/Level trigger 

 

¶ Edge trigger: you need a change of status  

o Example: Channel A1, rising edge, threshold = 0V: triggers only if  the signal status 

changes from negative to positive 

¶ Level trigger: no need to pass the threshold  

o Example: Channel A1, high level, threshold = 0V: triggers only if the signal is 

positive  

¶ Alarms only have level triggers. 

 

 

Č Analog / Logic channels: trigger only from analogic or logic channels 

 

Č Single / Multiple threshold:  

¶ triggering from only one threshold, or 

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

 

Such complex triggering is only possible with analogic channels. 

You can setup these triggers thanks to the « trigger » menu in the homepage. 
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5.1. Analog channel trigger 

 

By pressing Start or Stop, you open the setup window for the trigger of the start or stop of 

recording. 

After selection of the trigger on Analog Channels, the following line on screen allows you to set the 

trigger condition. It depends on the selection of single or multiple threshold. 

 

Single threshold 

 

 

         
 

 

 

1- Channel: selection of the channel, on which the trigger threshold is applied 

2- Threshold 1 / Threshold 2: selection of the threshold to settle; each channel is tested with 

reference with 2 thresholds, i.e. you can program a start condition on the channel A1 and the 

threshold 1, and a stop condition on this same channel A1 and the threshold 2. 

3- Higher / Lower: trigger when the channel value is more or less than the set threshold. 

4- Threshold value: threshold value selected in real value (taking the current unit and scale of 

the configuration of the selected channel into account) 

5- Edge: Selection of the active edge of the channel in reference to the threshold. 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 2 3 4 
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Multiple thresholds 

After selection of a trigger on a set of logic channels, the window allows you to set the trigger under 

several conditions. 

Then, by pressing the various thresholds in front of their respective channels, you open the 

threshold parameter window. 

 

      
 

 
 

1- One of the thresholds (or): the first achieved condition activates the trigger 

2- All  thresholds (and): all conditions must be simultaneously achieved to validate the trigger 

3- Slope (ou): trigger on the slopes of the signals; the first achieved condition validates the 

trigger  

 

 

Example: 

The trigger displayed above is: 

Trigger if 

Channel 1  decreasing and equal to threshold S1, value 1V OR 

 Channel 2 decreasing and equal to threshold S1, value -1V  

1 2 3 
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The same interpretation is valid for the AND trigger (all thresholds). 

 

 

Parasites  

You can trigger a parasite with a periodic 50Hz signal: trigger when the shape of the signal 

radically changes: 

¶ parasite impulsion  >200µs 

¶ sudden change of frequency  

¶ sudden change of shape 
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Trigger on Logic Channels 

After selection of the trigger on Logic Channels, the window allows you to set the trigger condition. 

 

       
 

 

The 16 logic channels can be used in the trigger word: 

 

¶ either active at status 0 (less than 1.6 volt) 

¶ or active at status 1 (more than 4.0 volts) 

¶ or non used X 

 

¶ AND / OR: the logic function AND / OR is applied to each channel 

¶ Type: edge or level: the trigger is applied on an edge (change of value) or a level 
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6. MATHEMATICAL CALCULATIONS 
You can apply mathematical calculations on your data acquisitions. 

You can access them with the « Direct display » function. 

 

6.1. Definitions 

 

Press the « Mathematical calculations » key. 

 

 

 

    
 

 
 

 

1- Add: add a mathematical calculation 

2- Remove: remove one of the displayed mathematical calculations 

3- Channel: selection of the channel on which the calculation is applied 

4- Function: selection of the calculation function applied in the formula. You can change it by 

pressing directly on the type, which opens a window with all available calculations. 

 

 

18 various mathematical formulas are available. 

  

1 2 
3 4 
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You can display up to 5 simultaneous calculations on screen. 

 

The display is made in windows above the diagrams, where are specified: 

¶ the number of the channel (with its color) 

¶ the type of calculation 

¶ the value of calculation 

 

Under « Direct display », calculations are made in real time and the display is updated every 

300ms. 

The calculation is made on the 1000 points displayed on screen. Hence, the time resolution is 0.1%. 

 

 

 

6.2. Types of calculations 
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Drawing Math function Calculation Observations 

 

 

 

 

Minimum   
The lowest negative 

voltage bottom 

 

 

 

 

Maximum  
The highest positive 

voltage peak 

 

 

 

 

Peak to Peak Max ï Min    

 

 

 

 

Low  
The most frequent 

value below the 

median 

 

 

 

 

High  
The most frequent 

value above the 

median 

 

 

 

 

Amplitude High ï Low   

 

 

 

 

 

On positive 

oscillation 

 

100³
-

Amplitude

HighMax
  

 

 

 

 

 

On negative 

oscillation 

 

100³
-

Amplitude

MinLow
  

 

 

 

 

Frequency 
Period

1
 Average frequency 

 

 

 

 

Period 
N

periodscompleteNofDuration
 

Average duration of 

a complete cycle 

calculated on as 

many periods as 

possible 

 

 

 

 

Rising edge 

T1 = 10% Amplitude 

T2 = 90% Amplitude 

Trise = T2 ï T1  

 

 

 

 

 

 

 

 

 

 

 

 
   T1       T2 
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Falling edge 

T1 = 90% Amplitude 

T2 = 10% Amplitude 

Tfall = T2 ï T1  

 

 

 

 

 

Width of 

positive 

impulsion 

Measurement of the time of 1st 

positive pulse. It is measured at 

50% of amplitude 

 

 

 

 

 

Width of 

negative 

impulsion 

Measurement of the time of 1st 

negative pulse. It is measured at 

50% of amplitude 

 

 

 

 

 

Positive cyclic 

ratio  period

durationpulsepositive
  

 

Negative cyclic 

ratio  period

durationpulsenegative
  

 

 

 

 

Average ä
=

³=
N

i

iV
N

Aver
1

1
 

N : total number of dots 

Calculation on the 

whole graphic range 

 

 

 

 

RMS ()ä
=

=
N

i

iV
N

RMS
1

21
 Calculation on the 

whole graphic range 

 

 

 

  

    T1       T2 
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7. DIRECT MODE 
This chapter describes the Direct mode of the recorder, designed to print out the measurements 

made on the channels in real time on heat-sensitive paper. 

 

 

This mode does not exist on models without integrated printer 

 

 

You can start and stop the print out under various conditions. 

You can activate a simultaneous save of the measurements on file. 

 

7.1. Launching the printing 

 

Press  or . 

 

 

Programming the start and stop conditions of the print. 

Selection of the actions after print and validation of the save in real time. 

 

 

 

 
 

 

1- Mode: selection of the printing mode 

¶ F(t): printing a graph as a function of time 

¶ Digital: printing digital values of the measurements as a table 

 

2- Paper speed: printing speed  

You can change it from 10mm/min to 20mm/h. 

3- Print configuration: see chapter 4.2 

4- Start: start condition of the print 

1 

2 

3 
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¶ Manual: with the  key 

¶ Trigger: with a channel, with a combination of analog and logic channels 

(see chapter 5) 

¶ Stand-by: after a delay or at a precise date and time 

 

5- Stop: stop condition of the print 

¶ Manual: with the  key 

¶ Trigger: with a channel, with a combination of analog and logic channels 

(see chapter 5) 

¶ Stand-by: after a delay or at a precise date and time 

¶ Paper length: after printing a programmed length of paper 

 

6- After acquisition: action after the end of the print; only possible if the start and stop triggers 

are not Manual 

¶ Stop: no action 

¶ Relaunch: waiting for the trigger Start 

¶ Save to file: saving or not of the data acquisition into a file 

 

7- Save: simultaneous record of the measurements into a file 

¶ Simultaneous save: saving or not the simultaneous save 

¶ File: record to a file 

o Name of the file: directory and name of the saving file 

o Acquisition period: sampling rate of the channels 

o Length of the max file. 

 

 

See chapter File mode to know the restrictions of the recording on file. 

 

 

 

¶ If an initial scroll speed has been programmed, the paper will scroll at that speed 

while waiting for a trigger. 

 

¶ The operator can force a trigger any time by pressing  when waiting a 

start trigger. 

 

¶ When printing, pressing  will stop the printer. 
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7.2. Configuration of print 

 

Press . 

 

 
 

Definition of the specific characteristics of the paper printing: 

 

1- Reticule: setup of the reticule on paper 

¶ none, all 5mm, 10mm or per integer number of divisions 

¶ fine or wide, which means with or without subdivisions 

¶ access to the « Modification of diagrams » to setup the display of channels on paper (see 

chapter Diagrams) 

 

2- Name of the plot: setup of a title (80 characters max.) for printing. It will appear on top of 

the paper. 

 

3- Boundaries: possibility to note the boundaries of each channel (same as on screen) at the 

end of the print. 

 

4- Notes: possibility to write notes while printing 

¶ without, at the beginning of the printing, on alarm, on a length of paper 

 

 

 

 

 

 

 

 

1 
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7.3. Relaunching the printing 

In relaunch mode, as soon as stop conditions happen, the device waits for new start conditions for 

the print out. 

To terminate the cycle, you only have to force the interruption of the print by pressing   

during the print. 

 

7.4. Writing information 

At the beginning of each printing, the date and time and the programmed title appear at the top of 

the paper. 

The number of each channel appears on the plot. 
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8. MEMORY MODE 
This chapter describes the Memory mode designed to record in real time the measurement data 

made on the channels into the internal memory. 

 

You can start and stop the data acquisition under various conditions. 

You can simultaneously save measurements on file. 

 

8.1. Setup and start of the data acquisition 

Press .  

 

Setup of the data acquisition into internal memory. 

  

 
 

 

1- Blocks: parting of the internal memory in blocks 

¶ 1, 2, 4, 8, 16, 32, 64 or 128  

¶ Erase blocks: erasing of all blocks: the current block is #1 

 

2- Acquisition period: sampling rate of the channels 

¶ internally paced from 1µs to 10min 

¶ externally paced by the logic channel 16 

 

 

 

 

 

 

 

3- Start: start condition of the data acquisition 
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¶ Manual: with the  key 

¶ Trigger: with a channel, with a combination of analog and logic channels 

¶ (see chapter 5) 

¶ Stand-by: after a delay or at a precise date and time 

¶ Automatic: immediate; automatic stop when the block is full 

 

4- Stop: stop condition of the data acquisition 

¶ Automatic: when the block is full 

¶ Trigger: with a channel, with a combination of analog and logic channels 

(see chapter 5) 

¶ Trigger mode: Double Trigger; see the following chapter. 

 

5- Real time save: simultaneous record of the data acquisition into a file 

¶ directory and name of the saving file 

¶ maximum length of the file 

 

6- After acquisition: action after the end of the print; only possible if the start and stop triggers 

are not Manual 

¶ Stop: no action 

¶ Relaunch: waiting for the start trigger 

¶ Save to a file: Saving or not the data acquisition into a file  

 

7- View of the active channels, of the recording time, of the pre-triggeré 

 

Pre-trigger : definition of the position of the Start trigger in the data acquisition 

- data acquisition before and after trigger (before or after Start), and disabling of the 

trigger. 

 

 

You can access this menu when setting a trigger by pressing  
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« Impossible » shows up when there is not enough place for saving data: you should 

reduce the sampling rate or the number of channels 

 

 

 

See chapter File mode to know the restrictions of the recording on file. 

 

 

 

8.2. Sampling period 

 

When the frequency of the input signals is too high to record them in Direct mode, you must record 

the measurement signals into memory at high sampling rate: it is the Memory mode. 

 

Sampling consists in recording the instant value of a signal at regular intervals and storing each of 

these values into a memory. 

 

To get adequate acquisition of a periodic signal, you need to choose a sampling period compatible 

with the frequency of the signals present at the input terminals of the recorder. 

 

 

A 10-dot per signal period definition is minimal for a satisfactory plot. 

 

 

 

8.3. Internal memory, blocks 

The available memory in the recorder can be shared into blocks that will be filled one after the other 

at each data acquisition.  

 

The acquisition depth is worth N / (B * V)  

N= total memory amount 

B = number of blocks 

V = number of channels to scan 

 

Example: memory 32 Mwords, 16 blocks and 3 channels 'ON', we shall have: 

N = 32 554 432 / (16 * 3)= 699 050 words/channel. 

 

Any new data acquisition goes automatically into the first free block (in increasing order). 

When all blocks are full, any new data acquisition will shift the previous blocks from the N position 

into the N-1 position; the 1st block will be lost. 

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

 

 

8.4. Trigger position 

The data acquisition into a memory block relies on the concept of « circular buffer »: 
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¶ the buffer is filled from the starting condition on 

¶ the buffer is filled as long as the stop condition is not valid; when the buffer is full, it 

fills from the initial position of the buffer zone (block) 

Thus, the memory block always contains the last N samples. 

 

The operator can select when the samples in buffer will be frozen; to do so, you will select a delay 

between the trigger start and the beginning of the effective buffering. 

This delay may be positive or negative: thus, buffered samples may be before, after or on both sides 

of the start moment. 

 

You can also not inhibit the trigger: you will be able to test the trigger during the pre-trigger phase, 

in case the trigger should happen before the end of this phase. 

In case of repetitive signals, the trigger should be inhibited. 

 

Delay to memory input: -50%    Delay to memory input: +50% 

from the 1st position of buffer   from the 1st position of buffer 

 

 

8.5. Double Trigger mode 

In this mode, you will use a start trigger and a stop trigger.  

Measurements between these two triggers shall be registered. 

 

Data acquisition will stop automatically: 

- when the stop condition is valid, or 

- when the memory block is full. 

 

 

An information window will sum up the general configuration of data acquisition: 

- channels and functions between channels validated for data acquisition 

- number of points per channel (as a function of the number of blocks) 

- total data acquisition time (as a function of the acquisition speed) 

- position of the trigger (as a function of pre-trigger phase) 
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8.6. Recording 

You launch the data acquisition by pressing  after pressing . 

 

At the top left of the screen appear:  

- the number of the pending block, if required 

- the current sampling rate 

- the status of data acquisition (waiting for trigger, filling xx%é) 

- the opening of a save file, if required 

- a bargraph showing the percentage of data acquisition made and the percentage of data 

acquisition displayed 

 

Pressing  stops the pending data acquisition process. 

 

 

If the acquisition time of the record is less than 2 minutes, you will see the whole data 

acquisition.  

Then, you wonôt be able to leave this page: only when the acquisition stops can you 

change of menu. 
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For longer acquisition time, you can zoom onto a part of the data or change of page. 

When changing of menu page, you can return to data acquisition by pressing  

 

 

 

 
 

 

Additional menu keys: 

Č Display: 

¶ Total : the whole memory is displayed and refreshed during the data acquisition. 

¶ Partial : only a part of the memory is displayed; the screen is frozen; only the 

bargraph and the filling rate show the status of data acquisition; you have access to time 

cursors and zooms. 

 

 

You cannot visualize a block else than the current one, draw a plot or save the data 

acquisition into a file as long as the current data acquisition is not finished. 
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8.7. Memory output 

You can access the « memory output » mode by pressing  

Display of the data acquisitions available in the internal memory or in files. 

Possibility to start the paper printing of the data acquisitions. 

 

 
 

 

 

1- Read blocks or file: selection of the memory block or of the file to display; if there is no 

valid block, the only menu key available will be « Load file » 

2- Screen setup: type of display, diagrams; see chapter Use 

3- Time cursors: vertical cursors, zoom 

4- Voltage cursors: horizontal cursors 

5- Zoom between cursors: allows a zoom between the positioned cursors 

6- Zoom + & Zoom -: allow zooming or not onto a part of the data acquisition 

7- Plotting setup: configuration of the data acquisition drawing; « Launch plot » key 

8- Total display of the data acquisition 

9- Validation of the buffered channels to display 

10- Cursor for scrolling along the data acquisition. 

 

The upper window displays: 

¶ the number of the displayed block 

¶ the sampling rate of the block 

¶ the date of trigger 

¶ the number of points per channel in the block 

¶ a bargraph showing the filling level of the block and the position of the trigger 
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9. TEMPLATE MODE 
This chapter describes the Template mode designed to record in real time the measurement data 

made on the channels into the internal memory.  

 

You can start the data acquisition under various conditions It stops when the measurement values 

go out of a range defined by a previous data acquisition called Template. 

 

A simultaneous save of the measurements onto a file can be activated. 

 

9.1. Setup and launching of the data acquisition 

 

Press  

 

 

 

Setup of the data acquisition as a template into internal memory. 
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8- Blocks: parting of the internal memory in blocks 

¶ 1, 2, 4, 8, 16, 32, 64 or 128  

¶ Erase blocks: erasing of all blocks: the current block is #1 

1- Acquisition period: sampling speed of the channels 

¶ internally paced from 1µs to 20min 

¶ externally paced by the logic channel 16 

2- Real time save: simultaneous record of the data acquisition into a file 

¶ directory and name of the saving file 

¶ maximum length of the file 

3- Start: start condition of the data acquisition 

¶ Manual: with the  key. 

¶ Trigger: with a channel, with a combination of analog and logic channels 

(see chapter 5) 

¶ Stand-by: after a delay or at a precise date and time 

- Automatic: immediate; automatic stop when the block is full 

4- Template channels: channels to compare with the template; access to the setup of the 

template 

5- After acquisition: action after the end of the print 

¶ Save file: save the data acquisition into a file if the Real Time save has not been 

validated (or is impossible) 

¶ Draw: plotting the data acquisition 

¶ Stop: no other action 

¶ Relaunch: waiting for the Start trigger 

¶ Change setup: loading a configuration and waiting for the Start trigger 

 

 

 

 « Impossible » shows up when there is not enough place for saving data: you should 

reduce the sampling rate or the number of channels 

 

 

 

See chapter File mode to know the restrictions of the recording on file. 
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9.2. Creation of the template 

Make a data acquisition into memory. 

 

Press , then select . 

 

The device displays the current template. It is marked as 2 curves (a min. curve and a max. curve) 

around the channel selected as a reference for the template. 

 

The 2 curves are saved in internal ROM. 

 

 
 

 

1- Channel: allows the selection of the reference channel 

2- DX & DY: allow you to build the min. and max. curves 

3- Begin & End: limits of the memory extent where the trigger test shall be made  

4- Save Go/NoGo: as soon as the template is correct, you can save it into the internal ROM. 

 

 

You cannot save a template on a fi le. To save a template on a file, save the block and the 

channel in order to recreate the template for reuse. 
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Use of the template 

The comparison with the template is the stop criterion of the data acquisition. This comparison shall 

be made with the « Template Channels » selected in the  page. 

 

The information window at the bottom of the page  sums up the general 

configuration of the data acquisition: 

¶ channels and functions between validated channels for data acquisition 

¶ channels and functions between channels compared to the template 

¶ number of points per channel (as a function of the number of blocks) 

¶ total data acquisition time (as a function of the acquisition speed) 

¶ position of the trigger (as a function of pre-trigger phase) 

 

 
 

 

 

The comparison to the template is only possible when the channels are validated for 

data acquisition. 

An error message shows up if you have selected « Template Channels » that have note 

been validated. 

                

             

The data acquisition is made as above (see chapter Memory Mode). 

 

When the memory block is full, the device checks that all measured points on the template channels 

are between the 2 min. and max. reference curves constituting the template. 

 

If all points are between the curves, the data acquisition restarts (in the same block). If not, the data 

acquisition stops. 
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10. FILE MODE 
This chapter describes the File Mode designed to record in real time the measures made on the 

channels.  

 

The start and stop of the plot can be triggered under various conditions. 

 

10.1. Setup and triggering of the data acquisition 

 

Press . 

 

 

 

Setup of the data acquisition into a file. 

  

 

 
 

 

1- File name: directory and name of the data acquisition file 

¶ Directory of the data acquisition file 

¶ Name of the data acquisition file 

2- Acquisition period: sampling speed of the channels 

¶ internally paced from 1µs to 20min 

¶ externally paced by the logic channel 16 

3- Start: start condition of the data acquisition 

¶ Manual: with the  key 

¶ Trigger: with a channel, with a combination of analog and logic channels (see chapter 5) 

¶ Stand-by: after a delay or at a precise date and time 

¶ Automatic 
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4- Stop: stop condition of the data acquisition 

¶ Automatic: when the disk is full 

¶ Trigger : with a channel, with a combination of analog and logic channels (see 

chapter 5) 

 

Trigger mode Double Trigger; see chapter Memory mode. 

 

 

10.2. Restrictions 

Real time data acquisitions to a file are limited by the transfer rate between the inputs and the 

saving means of the internal memory or USB sticks. 

It is advisable no to create too big files, because reading them may be very long. It takes 

ca. 3 minutes to read a 200MB file. 

 

The minimum transfer rate to the flash disk is 500 Ksamples/s (2µs) 

 

To know the number of channels you can record at a given acquisition period, calculate: 

¶ number of channels = 500 000 x acquisition period 

example: at 2µs, the number of channels is max. 1. 
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11. POWER ANALYSIS 

11.1. General 

The recorder also includes a network analysis function. It allows power and harmonics 

measurements. Measured values can be viewed in real time or delayed. 

You can also record the available logic channels and channels. 

 

You can access the power analysis  menu with the  key.  

 

The setup page shows up. It lets you access various parameters: 

¶ Description of network and wiring 

¶ Selection of the type of analysis and of the desired values 

 

You can also access other menus:  

¶ Visualization (Oscilloscope, Digital, Harmonics):  key. 

¶ Acquisition:   key. 

 

 

 

Attention:  

The connections of the inputs on the installation to test shall be made by a duly 

authorized personal. 

 

 

 

In power analysis mod the DAS60 should be strictly connected to its external power 

supply and connected to the socket : this for security reasons ensuring earth  

connection. 
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11.2. Power analysis mode installation 

In the main menu, change the mode by pressing . You directly access the setup 

page. 

 

 
 

 

Select the basis configuration of the analyzer: 

¶ single-phase 

¶ Star 

¶ Triangle 

¶ Three phase mode Aaron: Only 2U and 2I are used. The 3rd phase is re-calculated (method 

of the double-wattmeter). 

 

The  key allows you to set up the channels in a basis configuration: 

 

¶ Frequency : select the frequency the closer of your measurement: generally 50/60Hz 

¶ Voltage measurement: « Direct » or « Transformer ». If the network voltage is measured 

through a transformer, select this setup and enter the transformation ratio  

¶ The device automatically selects the right caliber; you only have to specify the nominal voltage 

of the networks. Beware: if this value is too different from the real voltage, this may lead to 

uncertainty and measurements over the caliber 

¶ Current measurement:  select the current type of input (clamp, shunt, transformer). In each 

configuration, you have to enter the associated parameters. 

¶ For "clamp": primary current, secondary voltage (these are current / voltage clamps) 

¶ For "transformer" (transformer + shunt): primary and secondary currents and value of the shunt 

¶ For "shunt": value of the shunt, in ohms 

¶ You also have to set the nominal current and voltage 

¶ Data acquisitions are synchronized with the calculation of frequency of channel 1. 
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Wiring and check: 

 

Direct display of the network wiring. Any wrong wiring may lead to wrong results. 

The colors of the channels match the colors of the respective inputs. 

 

The voltage inputs U1, U2 and U3 are connected to the terminals 1, 3 and 5.  

The current inputs I1, I2 and I3 are connected to the terminals 2, 4 and 6.  

 

 
 

 

 

Fresnel diagram: 

 

You can also check if the wiring is right by displaying the Fresnel diagram. The length of the 

arrows is not proportional to the efficient value of the currents: the user will have to check that what 

he sees is coherent. 

The position of the voltage arrows is calculated with reference to the voltage V1. 

 

Attention: the angles are those of the voltages/currents representative either of the shape factor or of 

the fundamental values. 

 

You can check whether the connection is direct or reverse. Intensity vectors are calculated in 

reference to the corresponding voltages. 

 

 

 

Attention: even if nothing abnormal appears, there may be mistakes. In any case, the 

wirings must be made with caution by a qualified personal. 

 

 

 

Warning messages: 

 

Messages may appear in red any time at the top of the screen: 

¶ Impossible to synchronize the signal: the frequency is wrong, the signal is too weak or too noisy 

¶ Caliber exceeded: The voltage or the current are too high for the theoretical nominal value: you 

must change this value or use another probe. 
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11.3. Power analysis setup  

Once the device is set up, you have to set the type of measurement you want to make by selecting 

the touch  

You can measure: voltage, current, power, power factor, energy, frequency, harmonics, and not 

used channels. 

A maximum of 14 parameters can be selected with check boxes. 

 

 

 

 
 

Recordable parameters 

¶ Number of observed values: until 14. 

¶ By clicking on the parameter you get: 

 

 
¶ You can select: 
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¶ Voltage and Current: 

o RMS    RMS  : root mean square  value  

o Fund    fund : RMS value of the fundamental 

o Average   dc : average value (DC offset) 

o Peak     cr : maximum value between the max and min peaks 

o Peak factor   fcr  : ratio between the peak value and the efficient value 

(1,414 for a sinusoidal signal) 

o Total harmonic distortion THD: ratio of the total presence of harmonics to the 

fundamental component of the signal 

o Distortion factor DF: DF% is the ratio of the total presence of harmonics to the true 

efficient value of the signal. 

¶ Power: 

o P : Active 

o Q : Reactive 

o S : Apparent 

o Energy: cumulative value; you will find an initialization at page « Display » 

¶ Energy: 

Measurement on a phase E1, E2, E3 or all phases. 

Integration Value, a reset is in the page ñReal time displayò 

¶ Power factor:  

o PF : power factor 

o Cos phi : cosine between the fundamental components of the signals U1 and I1, 

¶ Frequency: the calculation of frequency is made at the input U1. 

¶ Harmonics: 

Harmonic measurement on a voltage or current on a given rank (2 to 50) 

¶ Other channel: 

We can measure standard channels not used by the power analysis (example channel 5 

and 6 in ARON mod) and the 2 PT00 channels. 

 

For voltage, current and power, you can select each line (ex. U1, P2, I2) or the global value of the 

network (Ut, It, Pt) 

 

 

For each parameter, you can change the following values: 

¶ Validity:  /  : allows you or not to display a parameter as a graph; the parameters will 

always be recorded; only the graphic display is changed. 

¶ Color: color of the displayed parameter in the graph; for the additional channels and the 

logic channels, the colors are as set up for each of them . 

¶ Range: the range is defined by the nominal values of the voltages and currents. For example, 

for a nominal voltage of 230V, the range shall be 400V centered on 200V (hence, between 0 

and 400V); the minimum and maximum values may be changed for finer display. For 

example, you will be able to display the signal U1 between 220V and 240V. 

 

11.4. Real time display of the signals 

 

By pressing , you have access to the following windows: 

 



 DAS60 Userôs Manual 

 

76 / 134 

 

 

 

 

 
 

You have access to this page even during data acquisition. 

In case of energy measurement the reset is made by pressing  

Each of these windows can be invalidated by pressing . 

 

 

 
 

¶ Fresnel diagram: display of the signal vector and the RMS values of the inputs and the 

frequency. 

 

¶ Oscilloscope: This mode allows you to see shape of the voltage and current signals on a 

least one period. 

You can change the screen number and the position of the displayed channels. 

 

¶ Harmonic display: This window is updated ca. once a second. 
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o Selection of the channels: you select either all the voltage channels (U1, U2, U3) or all 

current channels (I1, I2, I3) or all network channels (U1, U2, U3 + I1, I2, I3) or only one 

channel (these channels are also used to record harmonics. 

o Sampling frequency: 200µs 

o Number of points: 2048 

o A cursor allows you to display the value of the selected harmonic 

 

¶ Parameters: display of the values of each parameter. 

 

At any moment, you can copy the screen into a bitmap file (on a hard disk or a USB stick) by 

pressing . 

 

11.5. Acquisition parameters 

To access the trigger and acquisition parameters you click on  

 

 
 

You should first set the sampling period (200µs mini), the directory of the file and the maximum 

size of the file. 

The start conditions are: 

¶ Manual : The acquisition starts the pressing  

¶ Trigger:   

Acquisition starts on a particular level of a record parameter  

You select the parameter and the condition of trigger 
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ñInrushò mod: the trigger occurs when the current is over a threshold with hysteresis. 

 
 

¶ Waiting: the acquisition starts on a date or after a delay 

¶ Automatic : the acquisition starts automatically after pressing  

 

The stop conditions are: 

¶ Awaiting: the acquisition stops at a date or after a delay 

¶ Automatic: the acquisition stops when the programmed acquisition time is reached. 

 

Nexté 

After an acquisition we can stop or start a new acquisition. 

 

12.6. Record 

You launch the data acquisition by pressing .  

We wait the Trigger condition if programmed  

The real time acquisition is made in the disk 

The trigger can be forced by pressing  

 

During the data acquisition, you cannot change the parameters of data acquisition, but you can 

change the display parameters (zoom, color, display validity...). 
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You can also display signals in scope mode or display the parameters in digital mode. 

To stop the data acquisition, press . 

 

11.7. Measurement process 

Efficient values:  
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Apparent powers:  IUS *=  

Reactive powers:  
22 PSQ -=  

Power factor:   
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Peak factor:   
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Total harmonic distortion: 
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Total reactive power:  321 QQQQT ++=  

Total apparent power:  22
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Total intensity:  321 IIII T ++=  

Power factor:   
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t
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S

P
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Energy: cumulative value of power P; this value is reset in the Visualization page.  

Attention: the maximum value of energy during the data acquisition is restricted to E= Pn*H, where 

Pn = nominal power 

H = 12 hours. 
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12. FILE MANAGEMENT 

12.1. General 

For all possible files, the device has an internal flash disk available and may accept an USB stick, 

which makes it possible: 

¶ to save and load the total configuration of the recorder 

¶ to save or restore a data acquisition. 

 

The names of the setup files have a « cnf » exvoltage. 

The names of the data acquisition files have a « rec » exvoltage. 

 

You can create directories and save the files into them. 

 

 
 

1- HD / USB stick: read/write into the internal flash disk or an USB stick (if it was connected 

at the start of the device) 

2- Copy of a file to USB: copy the selected file or directory to an USB peripheral 

3- Type the name of a new file 

4- Create directory: creation of a new directory; you can type its name with the 

alphanumerical keyboard displayed on screen 

5- Erase: erases the selected directory or file 

6- Close the window 

7- Selection of the directory window: Allows you to select the directory to work with 

8- Selection of the file window: Allows you to select the file to work with 
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