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Safety Summary

The following safety precautions apply to both operating and maintenance personnel and must be followed during all
phases of operation, service, and repair of this instrument.

AWARNING

Before applying power to this instrument:
e Read and understand the safety and operational information in this manual.
e Apply all the listed safety precautions.

e Verify that the voltage selector at the line power cord input is set to the correct line voltage. Operating the instrument
at an incorrect line voltage will void the warranty.

e Make all connections to the instrument before applying power.
e Do not operate the instrument in ways not specified by this manual or by B&K Precision.

Failure to comply with these precautions or with warnings elsewhere in this manual violates the safety standards of design,
manufacture, and intended use of the instrument. B&K Precision assumes no liability for a customer’s failure to comply
with these requirements.

Category rating

The IEC 61010 standard defines safety category ratings that specify the amount of electrical energy available and the
voltage impulses that may occur on electrical conductors associated with these category ratings. The category rating is
a Roman numeral of I, II, Ill, or IV. This rating is also accompanied by a maximum voltage of the circuit to be tested,
which defines the voltage impulses expected and required insulation clearances. These categories are:

Category | (CAT I): Measurement instruments whose measurement inputs are not intended to be connected to the
mains supply. The voltages in the environment are typically derived from a limited-energy trans-
former or a battery.

Category Il (CAT Il): Measurement instruments whose measurement inputs are meant to be connected to the mains
supply at a standard wall outlet or similar sources. Example measurement environments are portable
tools and household appliances.

Category Il (CAT IIl): Measurement instruments whose measurement inputs are meant to be connected to the mains
installation of a building. Examples are measurements inside a building’s circuit breaker panel
or the wiring of permanently-installed motors.

Category IV (CAT IV): Measurement instruments whose measurement inputs are meant to be connected to the primary
power entering a building or other outdoor wiring.

AWARNING

Do not use this instrument in an electrical environment with a higher category rating than what is specified in this manual
for this instrument.

AWARNING

You must ensure that each accessory you use with this instrument has a category rating equal to or higher than the
instrument’s category rating to maintain the instrument’s category rating. Failure to do so will lower the category rating
of the measuring system.



Electrical Power

This instrument is intended to be powered from a CATEGORY Il mains power environment. The mains power should be
115 V RMS or 230 V RMS. Use only the power cord supplied with the instrument and ensure it is appropriate for your
country of use.

Ground the Instrument

AWARNING

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical safety ground. This
instrument is grounded through the ground conductor of the supplied, three-conductor AC line power cable. The power
cable must be plugged into an approved three-conductor electrical outlet. The power jack and mating plug of the power
cable meet |EC safety standards.

AWARNING

Do not alter or defeat the ground connection. Without the safety ground connection, all accessible conductive parts
(including control knobs) may provide an electric shock. Failure to use a properly-grounded approved outlet and the
recommended three-conductor AC line power cable may result in injury or death.

AWARNING

Unless otherwise stated, a ground connection on the instrument’s front or rear panel is for a reference of potential only
and is not to be used as a safety ground. Do not operate in an explosive or flammable atmosphere.

AWARNING

Do not operate the instrument in the presence of flammable gases or vapors, fumes, or finely-divided particulates.
The instrument is designed to be used in office-type indoor environments. Do not operate the instrument

e In the presence of noxious, corrosive, or flammable fumes, gases, vapors, chemicals, or finely-divided particulates.
e In relative humidity conditions outside the instrument's specifications.

e In environments where there is a danger of any liquid being spilled on the instrument or where any liquid can condense
on the instrument.

e In air temperatures exceeding the specified operating temperatures.

e In atmospheric pressures outside the specified altitude limits or where the surrounding gas is not air.
e In environments with restricted cooling air flow, even if the air temperatures are within specifications.
e In direct sunlight.

This instrument is intended to be used in an indoor pollution degree 2 environment. The operating temperature range is
0°C to 40°C and 20% to 80% relative humidity, with no condensation allowed. Measurements made by this instrument
may be outside specifications if the instrument is used in non-office-type environments. Such environments may include
rapid temperature or humidity changes, sunlight, vibration and/or mechanical shocks, acoustic noise, electrical noise,
strong electric fields, or strong magnetic fields.



Do not operate instrument if damaged

AWARNING

If the instrument is damaged, appears to be damaged, or if any liquid, chemical, or other material gets on or inside the
instrument, remove the instrument’s power cord, remove the instrument from service, label it as not to be operated,
and return the instrument to B&K Precision for repair. Notify B&K Precision of the nature of any contamination of the
instrument.

Clean the instrument only as instructed

AWARNING

Do not clean the instrument, its switches, or its terminals with contact cleaners, abrasives, lubricants, solvents, acids/bases,
or other such chemicals. Clean the instrument only with a clean dry lint-free cloth or as instructed in this manual. Not
for critical applications

AWARNING

This instrument is not authorized for use in contact with the human body or for use as a component in a life-support
device or system.

Do not touch live circuits

AWARNING

Instrument covers must not be removed by operating personnel. Component replacement and internal adjustments must
be made by qualified service-trained maintenance personnel who are aware of the hazards involved when the instrument’s
covers and shields are removed. Under certain conditions, even with the power cord removed, dangerous voltages may
exist when the covers are removed. To avoid injuries, always disconnect the power cord from the instrument, disconnect
all other connections (for example, test leads, computer interface cables, etc.), discharge all circuits, and verify there
are no hazardous voltages present on any conductors by measurements with a properly-operating voltage-sensing device
before touching any internal parts. Verify the voltage-sensing device is working properly before and after making the
measurements by testing with known-operating voltage sources and test for both DC and AC voltages. Do not attempt
any service or adjustment unless another person capable of rendering first aid and resuscitation is present.

Do not insert any object into an instrument’s ventilation openings or other openings.

AWARNING

Hazardous voltages may be present in unexpected locations in circuitry being tested when a fault condition in the circuit
exists.

AWARNING

Fuse replacement must be done by qualified service-trained maintenance personnel who are aware of the instrument's fuse
requirements and safe replacement procedures. Disconnect the instrument from the power line before replacing fuses.
Replace fuses only with new fuses of the fuse types, voltage ratings, and current ratings specified in this manual or on
the back of the instrument. Failure to do so may damage the instrument, lead to a safety hazard, or cause a fire. Failure
to use the specified fuses will void the warranty.

Servicing

AWARNING



Do not substitute parts that are not approved by B&K Precision or modify this instrument. Return the instrument to
B&K Precision for service and repair to ensure that safety and performance features are maintained.

For continued safe use of the instrument

e Do not place heavy objects on the instrument.
e Do not obstruct cooling air flow to the instrument.
e Do not place a hot soldering iron on the instrument.

e Do not pull the instrument with the power cord, connected probe, or connected test lead.

Do not move the instrument when a probe is connected to a circuit being tested.

Safety Symbols

Symbol Description

ADANGER indicates a hazardous situation which, if not avoided, will result in death or serious injury.

AWARNlNG indicates a hazardous situation which, if not avoided, could result in death or serious injury

ACAUTlON indicates a hazardous situation which, if not avoided, will result in minor or moderate injury

Refer to the text near the symbol.

Electric Shock hazard

Alternating current (AC)

Chassis ground

Earth ground

This is the In position of the power switch when instrument is ON.

This is the Out position of the power switch when instrument is OFF.

NOTICE is used to address practices not related to physical injury.
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Introduction

The DAS30, DAS50 and DAS60 programmable recorders measures and records voltage, current, temperature, etc. on up
to 6 channels. The recorders also include digital input capabilities using the 12 logic input channels. An optional feature
of the recorders is a port for measuring temperature with Pt100 or Pt1000 temperature sensors.

1.1 Recording Modes

Finally, the optional thermal printer adds the ability to print recorded signals (saved and in real-time).

1.1.1 Direct mode

Print measured signals to the thermal printer?
Use Print readings and/or charts. Useful for recording long duration signals.
Enables Complex triggers of the drawing, action after the end of the drawing, simultaneous recording to

a file.

1.1.2 Memory mode

Quick acquisition into internal memory of the measured signals
Use quick short data acquisition (transient)
Enables complex triggers of the data acquisition, action after the end of the data acquisition, simulta-

neous record on file

1.1.3 Go No-Go mode

Quick acquisition into internal memory of the measured signals
Use quick short data acquisition (transient) for capture of non repetitive events

Enables complex triggers, particularly when outrunning a pre-recorded template from a channel, action
after the end of the data acquisition, simultaneous record on file

1.1.4 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)
Enables complex triggers, action after the end of the data acquisition, acquisition of very big amounts

of data.

1.1.5 Power Analysis mode

single-phase network analysis
three-phase analysis, Aaron mode, Star and Delta. (two-wattmeter method) .
Data acquisition on internal memory.

1 Requires Printer option installed at time of order
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Getting Started

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 auto-
matically to the « Direct display » mode (oscilloscope).

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

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 power button for 5 seconds and the recorder will shut off; in this
case, the instrument configuration will not be saved.

2.1 Measurement Types

Voltage The voltage is measured between the red and black terminals of the inputs with wires and male
security pin plugs (according to CEIl 1010).

Thermocouple Temp The voltage resulting from thermocouple effect must be measured between the red and black ter-
minals of the relevant input. To provide right measure values, connect the two ends of the ther-
mocouple 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.)

Platinum RTD The Pt100 probe must be connected on the « |4+ » and « I- » terminals.
The voltage from the Pt100 must be measured between the « 4+ » and « -» terminals with one
of the two following mountings: 2, 3 or 4 wires. The 3 or 4-wire mountings make the measure-
ment independent from the resistance of the line.

Current You can make current measurements by shunt between the red and black terminals of the rel-
evant 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 se-
lected channel.

Logic Using the Logic input (25 pin connector) digital signals can included in the recording or used as
triggers. The logic connector also includes pins that can be used as output signals (alarms) for
other equipment. Up to 16 signals are available for recording and triggering and 4 signals for alarm
outputs.

2.2 Powering the Recorder

Each recorder includes an internal rechargeable Lithium-lon battery. The recorder is powered and charged by a 15 V 4
A charger. The charger included with the recorder is powered by 100-240 VAC at 50-60 Hz. The recorder runs with or
without the power supply connected and provides up to 8 hours of power when running on battery. When the power
supply is connected a green LED lights beside the 25-pin logic input connector.

To turn on the recorder, press the button labeled “ON/OFF" located on the top surface of the recorder. When on, the
ring around the button lights up blue. Battery charge state is shown on the front screen.

To turn off the recorder press the power button. A window will appear on-screen prompting for confirmation; press the
green “Check Mark” to shut down the recorder. If the red “X" is pressed or if the green “check mark” is not pressed
within 10 seconds, the recorder will not turn off.

2.3 Connections

11
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DAS60 DAS50

Item Description

DC Power
PT100-PT1000 (optional)
Power Switch

USB Ports

Ethernet Port

Logic Signal Connector

Analog Inputs

OIN|OO|CO| DWW |IN|H-

Grounding Terminal

DAS30

Figure 2.1 Recorder Connections

2.3.1 Analog Inputs

Isolated inputs have 2 shielded banana jack type terminals for each input:
Red Positive Input
Black Negative Input

The inputs are capable of measuring £500 VDC or 440 VAC.

For best results and to eliminate noise, twisting or shielding the leads is recommended. If the source of the signal you
have to record has low internal impedance, use twisted wires. For high impedance signal sources, using shielded wires
is recommended.

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. 1kQ2) between the terminals.

2.4 Ground the Recorder

For safety, the unit should be connected to Earth ground. The recorder includes a terminal for this purpose located on
the top surface of the DAS60 and on the right-hand side of the DAS30 and DAS50.

12



2.5 Thermal Printer

The DAS30, 50 and 60 recorders may be ordered with a thermal printer. The printer prints to 110mm wide thermal
paper. Paper must always be loaded in the printer to avoid printing without paper and risking damage to the thermal

print heads.

2.5.1 Loading Paper

e Lay the device on the right side
e Press the black button to open the door to the printer

e Install the paper into the receptacle ("no de ref" must be on the side of the plugs) and insert the paper through the
slot in the door.

e Close the lid securely

Note: If the printer outputs paper and the paper is blank, it is possible that the paper is loaded upside down.

Note: Only one face of the paper is heat-sensitive. Reversing the paper at loading will result in the absence of any
printing out.

2.5.2 Storing Printed Recordings

In order to maintain the quality of the paper recordings, the following is recommended:
e Avoid using laminated sleeves
e Store away from light, in a dry and cool place.

e Store in a carboard sleeve

2.6 Power-up Configuration

At power-up, the recorder will be configured how it was when it was shut down. If it becomes inconsistent, the recorder
may need to be repaired. Contact B&K Precision for service information.
A default setup can be loaded from the “Setup Screen”.

2.7 Routine Maintenance

Maintenance simply consists of cleaning the outside the device. The recorder should be periodically cleaned.

e Use water and soap to clean the metal surfaces

e never use any product that contains petroleum products, benzine, or alcohol. These may damage screen printed
details.

e Wipe all surfaces with a soft lint-free cloth

e Use some antistatic screen cleaner for the touchscreen

13



2.8 Battery

The device is equipped with a lithium-ion battery (Li-ion) that should last at least 200 full charge cycles. It is shipped
charged. Upon reciept or if the device has remained unused for more than one month, check its status and recharge if
necessary. When the battery is nearly discharged, the device will close all open files and shut itself off.

To extend the life of the battery:

e Avoid complete discharge
e Do not store the batteries too long without using them
e Store the battery charged to 40%

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

Note: Any service on the battery requires dismantling of the device and should be done by a B&K staff.

2.8.1 To recharge the battery

1. Connect the provided external power supply on the jack plug of the device
2. Connect AC power to the charger

When the internal charger starts loading the battery; the green light of battery charge will light. Charging may be done
when it is on or off. When the battery is full, the green light turns off automatically. The recorder can run from AC
power indefinitely.

2.8.2 Safety precautions

e Never heat up or expose the battery to fire

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

e Do not puncture the battery

e Do not dismantle the battery pack

e Do not reverse the polarities of the battery

e This battery pack includes a protective item that shall not be damaged or removed
e Do not store the pack in a place exposed to excessive heat

e Do not store the device in a vehicle in direct sunlight

Warning: When the charger is connected to the device, the metal frame is grounded.

2.9 Offset calibration

Calibration of the recorder inputs for voltage and thermocouple offsets can help remove any offsets present on each
channel. All enabled analog channels are calibrated when the offset calibration is performed. Disable any channels that
should not be calibrated.

14



1. Let the device work for 20 minutes (ambient temperature 68 - 77 F)
2. Enable all desired channels in the channel configuration menu

3. Short the terminals of the active channels

4. Go to the setup menu

1. Press (D=

2. Press u

5. From setup, go to calibration
1- Press ‘+Mdi!i|maloptinn
2. Press ‘ Electronic calibration

6. Press |« ™™= The recorder will perform the offset adjustment and save the values when complete.

2.10 Default calibration

To return the instrument to the factory calibration values, use the “Recover factory calibration” function.

1. Go to the setup menu
1. Press A=

2. Press N*L

2. From setup, go to calibration

1. Press dhrmmimn

2_ Press ‘ || Hectronic calibration

3. Press “Recover factory calibration” and confirm the operation by pressing the green check mark.

2.11 Screen brightness

Screen brightness is set in the setup screen under “Additional Options”.

1. Go to the setup menu
1. Press A=
2. Press i
2. From setup, press o et oron

3. Press | o ot

15



4. Use the slider to adjust screen brightness.

Screen brightness

L
. L.

5. Press the “Return” button to accept the change.

2.11.1 Locking of the recorder

The touchscreen of the recorder can be disabled by locking the recorder. Press i e | and then the green
check mark to lock the recorder. The recorder will enter lock mode in 10 seconds.

a) . . . .
To unlock the recorder, press e D 5 times. This button is located at the top right of the screen.

2.12 User mode

User mode disables most configuration settings leaving other menus available.

The password is: Sefram.

2.13 Update of the internal software

Software updates to the recorders may be available. These updates are available on the Sefram website in the “Software
Updates” section. Only update the recorder when connected to power and/or with a charged battery.
http://www.sefram.com/en/software-updates.html

1. Copy the file to USB stick

2. Plug the USB stick into one of the USB connectors
3. Press /A=
4. Press Ui==

5. Press 2%
6. Select the update file

7. lInitiate the update and wait till it is complete. The internal software automatically copies the files required for the
new version.

8. Restart the recorder

16
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Home Screen

The home screen provides access to all of the settings and functions of the recorder. It is accessed by pressing [ 1=

Plot : stop

M .
ﬂ.l-- | 1 seup o NSfome o0 NI 0|

L I\qv Trigger I IJ C"a“"EEﬂ"d furbdlﬂ ’@m:rv el

j I 1| Logic channels I \M

N -
(O @ | w0

@ \ @ Becond @ I @l Power analysois
\ ; \_i;!a 0] @ ‘ m':]p (6]
\ @ Replay memory @ I

m Logic channels

1111 1
1234567890123 &

11
4 5
000000000000000

Item Description Item Description

,’ ! r_' Numeric @ ‘

1 “Direct Mode" 11  |Logic Setup

2 “Memory Mode” 12 |X-Y Plotting

3 “File Mode" 13 |Start Recording

4 “Go/No Go Mode" 14 |Chart Mode

5 “Power Analysis Mode"|[15 |Display Stored Recording
6 Startup Screen 16 [Numeric Display

7 “Setup Screen” 17 |Logic Channel Status

8 “Channel Setup” 18 |Analog Channel Status

9 “Triggers” 19  [Screen Capture Button
10  |Channel On/Off Menu

Figure 3.1 Home Screen

Pressing the buttons on screen activates the different modes and menus. Some areas, like the Analog Channel Status on
the left side of the screen, also have areas within them to open configuration screens. For example when not in Power
Analysis mode, the analog channels are shown. Pressing in one of the channels opens a configuration screen for that
channel like Figure 3.2.
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Figure 3.2 Single Analog Channel Configuration Screen
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Setup Screen

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

update of the internal software.
HOOEFTA—_

' % \ "Defaultselup o ‘

QM ‘;Imadmmsk o ‘
|

|

& 110450
|
5’\; 30 August 2019 I

&
- Graphic options

Export -> txt file

%=
Flsowonase ©
|

|
(5] ’ + Additional option l
" |

0 3&*@333;:2” \ W Network10.0.0.118  (F) ‘
W T
5V= Alarm on logical 5VR_
E: \&ldﬁmels XXX XXXX 1 Alarm C Alarm disabled

XXXX XXXX AND,
@ Logic channels

5V
NAROEATEOOLAE BEA ; ; Alarm B Alarm disabled -;:'Alarm D Alarm disabled

Figure 4.1 Setup Screen

L =z |

2. Screen shutoff time setting
3. System time settings

4. Graphic Options: The display orientation of the data in the bargraph (ltem 15)

. Bargraph maximum right

( | Bargraph maximum left

_ﬂn\

Right Max value to the right

Left Max value to the left
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5. Additional option: More settings

Mkeyboan:l beeper

Screen brightness

I Locking the recorder

]E Electronic calibration

e

6. Software update: update of the internal software (see chapter Presentation)

7. Default setup: Set all settings to default values

8. Load on disk: load a stored configuration from memory (internal or USB drive)
9. Save on disk: save the current configuration to memory (internal or USB drive)
10. Export to a text file

11. Network: Setup and status of network communication.

12. Alarm: Setup and status of the alarm outputs A, B, C or D.

13. Alarm setup keys

14. Logic channel status and states

15. Bargraph showing live measurements

4.1 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:

Logic channels

11
1 234567 8901

b
L
-
L
o -

Figure 4.2

You access the configuration page of the logic channels:

20
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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
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.

4. « Direct display » key B4

4.2 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).

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.
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You get access to:

Logic channels | v |

1111111
1234567 890123456

0000

Figure 4.4

O ET A

\ Time base
& 100ms/div

Figure 4.5
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Relaunch - relaunches the sweep

Time Cursors displays the vertical cursors (2) to make measurements on the screen; move the cursor by select-
ing it with your fingers or the mouse.

Voltages Cursors displays the horizontal cursors (2) to make amplitude measurements on the screen; pro-
ceed like for the time cursors to move them. You can also change the caliber / zero to expand
and move your measurement on screen.

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.

Time base: Allows you to settle the time base.
Math: Makes it possible to display values of mathematical calculations on screen.

Access to the channel configuration page:

(4] & s

Channels
validation
06
Math

- ‘ CI;\alnnel ‘ +
=P
= ‘Cer[l)tsrzeru‘ +
_ ‘ P(I);'i/tnicn ‘ +
Time base i

;‘ 100ms/div ‘i

Figure 4.6

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

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

Math: Displays values of mathematical calculations on screen.

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

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

Modification of the position of zero (with the « 4+ », « - » and central keys).
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7. Modification of the position of the selected channel (with the « 4+ », « - » and central keys). 8- Time base: Allows
you to adjust the time base.

8. Back to the previous page.

4.3 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 O3

_i®i‘@lzulﬂ %Home

5 Channel 1 [V]
45

E Record (200ps) Stopped

X channel
Al

Y Y channel

Figure .7
1. Screen setup: configuration of the display of measurements on screen. Selection of the mode of graphic display:
— F(@®)
— 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

4.4 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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Figure 4.8

4.5 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.

H® @® & F A -

\FolderREC\File_Record_

= _| \FolderREC\ H File_Record |
= | J |Max size 500 M sample/channel (1.04D)
| size 200 ps
| 1000 M sample ‘ ‘ ,\ A 5 kHz v A
Start on channels
@ :
@l = Stop on channel
| el 1!\2, Trigger T1£0.5V
T
° Stop | | Rearm
2 channels active : A1 FA FB, 4 logical channels
1 i
[FR——— l N——— | Trigger 0.000 s
123456789 lll
Figure 4.9

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.

4.6 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.
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File_Record_0038: (200ps) Trigger:13:42:15 23 jan. 2015 i
17.599 is/channel ‘ ‘ ‘ @ | @

i co - R S i Zoom between
— %, cursors

........ . 1 & &
......... o I SRS (B TS | 0 T O N

Jren gl s b . —| Plotting
....................... L’ set up

- ™AL v
Figure 4.10

This function includes the same commands as the « Direct display » function.
The « Read block or file » 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:

H;w& Read block

ieatien | v I A

‘ %] Read file

Write data
| e tofile

- -
Figure 4.11

e Block number: number of the memory block to display
e Read file: selection of the file to display

e \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:
e A quick phase to display the frame of the data acquisition: some dots may not appear

e A slower phase where all data acquisition dots are displayed: the advancement percentage is displayed at the bottom
of the screen.

4.7 Record key

O]

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

Direct mode: launches the paper printing if the trigger is in manual Start; else, the device waits for the
start condition.
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Memory mode:

tion

Template mode:

tion

File mode:

Network analysis mode:

launches the data acquisition into internal memory; the device waits for the start condi-

launches the data acquisition into internal memory; the device waits for the start condi-

launches the data acquisition into file; the device waits for the start condition

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

i (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.

1/64 (200ps) Trigger:09:26:01 28 jan. 2015 3 | 0922615
0.108 Kwords/channel | [l @ H @ H 5 G

shows up at the top of the screen, with:

e the pending block number, if relevant

e the current sampling rate

e the status of the data acquisition (stand-by, pending xx%, ...)

e the opening of a save file, if relevant

e a bargraph specifying the percentage of data acquisition achieved and the percentage of data acquisition displayed

4.8 Screen copy

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

You only have to press 5 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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FILE MANAGEMENT

General

For all possible files, the device has an internal flash disk available and may accept an USB stick, which makes it possible:
e to save and load the total configuration of the recorder
e to save or restore a data acquisition.

The names of the setup files have a “cnf” ex-voltage.
The names of the data acquisition files have a “rec” ex-voltage.
You can create directories and save the files into them.

\SD card\ W\W ile_Record_0002.rec
=~FolderREC F::¥31.00 Mo - 23/10/2014 10:11:38
=~FolderBMP w;r"; ile_Record_0003.rec

00 Mo - 23/10/2014 10:13:38

ile_Record_0004.rec

#4.16 Mo - 23/10/2014 10:50:24
wr: ile_Record_0005.rec

33123.90 ko - 24/10/2014 11:33:44
A ile_Record_0006.rec
b3127.17 ko - 24/10/2014 12:01:4¢
% ile_Record_0007.rec
b:%3319.40 ko - 24/10/2014 15:25:0:
F-File_Record_0008.rec

2.63 ko - 28/10/2014 11:37:1¢§
/ ile_Record_0001.rec

b.:¥31.00 Mo - 29/08/2014 14:49:06
- JFile_Record_0010.rec v‘

1267 89 ba _ 20/0R/I014 16:00:14 ‘if
< > A

29.38 Go libres sur 29.71 Go

o[ [i-4]

HD / USB stick : read/write into the internal flash disk or an USB stick (if it was connected at the start of the
device)

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

Type the name of a new file

Create directory : creation of a new directory; you can type its name with the alphanumerical keyboard displayed
on screen

Erase erases the selected directory or file

Close the window

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

1
It is highly advisable to work in a directory and not at the root of the flash disk When erasing a directory, all files
in this directory will be erased too.

Management of the configuration files

The configuration file management page is linked to the {8 key.

There name bear the "cnf" exvoltage.
——

, Default setup
% Load On disk
[FEI—

—
‘ @Expoﬂ > ixt file

Reset : sets up the device in standard configuration
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Load from disk : loads a configuration from a file in the internal flash disk or an USB stick
Save to disk : saves a configuration into a file in the internal flash disk or an USB stick

Save ASCII file to disk : saves a configuration into ASCII file in the internal flash disk or an USB stick

1 Save setup files

Press Save to disk
You can type the name of the file with the alphanumerical keyboard displayed on screen.

v Advice: Do not save files to the root of the disk; create directories for a more efficient management.

2 Load setup files

Press Load from disk
Select the directory and then the file to load, and click Load .

Attention: you will lose the pending configuration.

3 Save data acquisitions

There are 2 ways to save data acquisitions into the device: - in Manual mode after a data acquisition - in Real Time
during a data acquisition.
Manual:

Read blocks
Available under every mode; you can access it from the ‘ e oufle ‘ function after stopping

o

1. Read block: lire un bloc mémoire

2. Selection of the block to read

3. Read a recorded file

4. Write data into a file: Record the data displayed on screen into another file.
5. Close the window

o Real time:

Available in Direct, Memory and Template modes after validation of Real Time Save in the triggers page:

 Real-time save \imxslze

\FolderREC\ ‘ File_Record_
|

1000 M sample/channel (2.08D)
Si
‘ 1000 Msample |

As soon as the record is launched, the device saves the samples into the file. The file closes when the data acquisition is
done.

"

5

v If the data acquisition is waiting for a start trigger, the device records into the file all points before this trigger.
When the data acquisition stops, the file will include more points than the memory block that was used for the data
acquisition.

In both cases — Manual or Real Time record — the date of the file is the date when the file was closed.
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Name of the files: the name of each file is made of 12 characters plus one 4-cipher number. The device will automatically
increase this number at each record.

Only the validated channels (i.e. in ON position; see chapter Use) will be recorded into the file.

Before writing into the file, a pop-up reminds you the saved channels and the number of points per channel.
The file is made of:

e a header, including the information later required to recover the file (the setup of each channel, the sampling rate,
etc.).

e the N samples (1 sample = 2 bytes per channel).

4 Recovery of the data acquisition files

‘ @ Replay memory
Press

The following window pops up:

l{iﬁ Read block ‘
Block number 1 w {LJ

=] Read blocks ‘

| from the main menu, then o< or file

l‘;‘ Read file ‘
I
Write data
Aty |
—" -
J— Read file . .
Select [*= . The following window pops up:
\SD card\ W\W ile_Record_0002.rec Al® ]
=~FolderREC F3¥31.00 Mo - 23/10/2014 10:11:38 oS
=~FolderBMP F-JFile_Record_0003.rec

.00 Mo - 23/10/2014 10:13:38

s
ile_Record_0004.rec ‘%
==
&

¥4.16 Mo - 23/10/2014 10:50:24
ile_Record_0005.rec
£3¥3123.90 ko - 24/10/2014 11:33:44

- JFile_Record_0006.rec

b3127.17 ko - 24/10/2014 12:01:4¢
FJFile_Record_0007.rec

¥1319.40 ko - 24/10/2014 15:25:0:

-
=1

A ile_Record_0008.rec
F::¥3162.63 ko - 28/10/2014 11:37:1§
F-File_Record_0001.rec

E::¥31.00 Mo - 29/08/2014 14:49:06
ile_Record_0010.rec
“AED 89 b - 70/NQ/IN1A 16:n0-14]

> JAr

29.38 Go libres sur 29.71 Go

Select the place and the name of the file to load and display on screen, then press ‘ﬁ;

Operating software

Data acquisition files may be transferred to a PC computer.

The SeframViewer software is provided on a CD-ROM with the device. It makes it possible to display the recorded files
or convert them as xlIs or txt files.

It works under WINDOWS XP, 2000, Vista, Seven, 8 with Framework 2.0

Transfer of files from the recorder to the PC:

o USB peripheral o Thanks to the FTP protocol.

5 Transfer via FTP

e Using SeframPilot:

The ftp transfer is made directly by SeframPilot: if the IP address is for DAS60, validate with
&)

e Using Windows Explorer:
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You can create a favorite icon:

e Go to Tools — Connect to a network driver

e Click Open a storage session or a network server

e Under Internet network address , type ftp:// and the IP address of the recorder.

You can give a name to this link that will always be active among network favorites .

You get a direct access to the directories of your recorder, which contain the data acquisition files: main directory on the
internal flash disk of your device.

Once selected the directory where you record your data acquisitions, you can rename, move, copy and delete them.

Note: You cannot read a file in real time while recording it.

You cannot delete a file while the recorder reads it.

Transfer your files to your computer to use them with the SeframViewer or FLEXPRO software.

6 Display under SeframViewer

Launch SeframViewer (or double-click on a file) Open a.REC file.
You can select:

e the channels to display
e the display mode f(t) or xy
e the autocalibration of the channels.

Your data acquisition file shows up on screen. SeframViewer functions are available.
. HELLER__ 0003rec (= [

T RAR BFi e

CADAS\RecordenHelZe.rec ( 10000 echantioies ) date : OB/E/2008 09:58:29
125%

o L‘Awr» p W M T 038
125

17683 &

i in_| 3485
il - 49 415

nnnnn t .

0.5 4 - 13525
Position Y [mmr] - 1.459 164818 17777

|535
[i] 205 s min 13min 1.7min 20sfdiv

Refer to the user's manual included in the software to discover all functions of SeframViewer by clicking the last icon:
Help .

You can also directly create a result file (text or Excel file) by launching the following line in the Windows® command
mode: (see Menu, sub-menu Help Options) Example:

C:\SeframViewer monfichier.rec /x : direct creation of an Excel file C:\SeframViewer monfichier.rec /t : direct creation
of a text file.

Excel® export directly launches Excel in the explorer.

bechat otag O o Fichier REC
Creenovs Ecd@ovot b Fehorrec

o

7 Managing with SeframPilot

You can manage the recorder directly from SeframPilot. This software allows you to:
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e Manage setups (creation and change setup files)

e Start and stop records

e Load data blocks

e Load files thanks to Windows Explorer through FTP

e Launch SeframViewer

Real time display of data in F(t) format

Fichler Outls  Graphioue  Aide

(SR AY A ssacanan | A

% o ‘() Emeg\EsIANvemem Acquisition: (100us) Arrét
= [
s i fs
AN s i =
HILRERAILYY 1 i
il P AR R A e
AR ALY U R A TR 2
YT U VY VRV Ve,

288/




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.

6.1 Launching the printing

‘ Direct
Press %
Programming the start and stop conditions of the print.
Selection of the actions after print and validation of the save in real time.

Plot : stop = 16:15:14
[ et e HQO @ 5T A

 |Realtimesave | / Max size

| Graphicplot | Text plot
o’ -~

\FolderREC\ H File_Record_

- IREE RN H

Size 200 ps
| ‘ 1000 M sample HK\SI(HI

500 M sample/channel (1.04D)

‘Start on channels
|A1, Trigger T1£0.5V
‘Stop paper length 10 mm

Logic chani

1
1234567890

Figure 6.1
e F(t): printing a graph as a function of time
e 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.
2. Print configuration: see chapter 4.2

3. Start: start 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
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4. 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
5. 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
6. 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.

6.2 Configuration of print

[ Plotting

In the “Direct Mode" configuration screen, press “=*=** __ to open the “Plotting Setup” screen. See Figure 6.2

“Grid pattern

& Disabled L) 5 mm L) 10 mm \o 'Ij'::?;?;?lls \_) Thin \o Large

. i

A title! ‘ @

‘Boundary ‘Note in grid
',__\ Disabled \o Enabled ',__\ No \o Yes

vpeo —

I A

Figure 6.2 Print Setup

Definition of the specific characteristics of the paper printing:
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Reticule : setup of the reticule on paper
e none, all 5mm, 10mm or per integer number of divisions
e fine or wide, which means with or without subdivisions
e access to the « Modification of diagrams » to setup the display of channels on paper (see chapter Diagrams)
Name of the plot setup of a title (80 characters max.) for printing. It will appear on top of the paper.
Boundaries possibility to note the boundaries of each channel (same as on screen) at the end of the print.

Notes possibility to write notes while printing without, at the beginning of the printing, on alarm, on
a length of paper

6.2.1 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.

6.2.2 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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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.

7.1 Setup and start of the data acquisition

Setup of the data acquisition into internal memory. Press @i | to open the setup screen, see Figure 7.1.

——— I 16:16:18
OO =% A

|i“ her of blocke 1 | v H A |Ii|mmm \imﬂe
| R S

: N o= | |

\FolderREC\ || File_Record_

500 M sample/channel (1.04D)

— 200 ps Size
‘ k-\SkHz || v H A || 1000 M sample |
- Start on channel :
‘ @ | Al £0.5V

Automatic stop
D= |

| °: Stop | | Rearm
1
| | 16777 k le/channel
Logic ch || T ) e——— Acquisition time 55 min 55 s

Trigger 5min35s

Figure 7.1 Memory Mode Setup
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 1ps to 10min
— 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: imimageste; automatic stop when the block is full

36



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-trigger...

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.

"
1
« 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.

7.2 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.

7.3 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).
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When all blocks are full, any new data acquisition will shift the previous blocks from the N position into the N-1 position;
the 15t block will be lost.
The new data acquisition will take the place of the last block.

7.4 Trigger position

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

e 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 1% position of buffer from the 15 position of
buffer

7.5 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.

MEMORY MEMORY
ol

Trigger \
, [

2 ™ Start of buffering

= Trigger

Start of buffering

Figure 7.2

7.6 Recording

Start data acquisition by pressing i

At the top left of the screen appear:

®

| after pressing

e the number of the pending block, if required
e the current sampling rate
e the status of data acquisition (waiting for trigger, filling xx%...)

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

Then, you won't be able to leave this page: only when the acquisition stops can you change of menu.
1/1 (1ms) Trigger:09:41:39 28 jan. 2015 i 09:41:43
0.015 Kwords/channel | | @ @ H}; ﬁ')

Figure 7.3

1
13
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 @

1/64 (200ps) Trigger:09:44:46 28 jan. 2015 1 09:45:53
79.497 Kwords[channel | @ @ HA »” /:k Home
| | — | |

5

: Zoom between
¢, cursors

o &
AN hS

T || Plotting
‘y-’: lsetup

[] 7 joutieyy

Figure 7.4

Additional menu keys: Display:

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

7.7 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.

1/64 (200ps) Trigger:09:44:46 28 jan. 2015
79.497 Kwords [channel ‘ |

- :;53 /\ Home

Read blocks

| 1=1.832s | 2:1.8[]75, T=-25.25ms Fr= 39.61 Hz
1Vl 21231] |-2:8281 { +4.951

S N R N 1 Y O O Y O W U U (U 0 N U O O OO i &
LN

SR YOO U O S . YU e ) O S S U U S Y A o Plotting
u.—.:Ilsetup

-1 | |>‘.-i>

Figure 7.5

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:

e the number of the displayed block

e the sampling rate of the block
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e the date of trigger
e the number of points per channel in the block

e a bargraph showing the filling level of the block and the position of the trigger
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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.

1 Setup and triggering of the data acquisition

File

Press %< mode
o | 09:11:09 4
%L 1®)| @) F2 G A rome
TR Q- e———————

- m EEeET
T

\_/ ‘ J ‘Max size 200 M sample/channel (11.07H)
|

J v

File size 200
. AR
Start on channels
I ‘@Start .
Logic ¢ V| ]
Aut tic st
1111111 ‘@Stop | TSR
1234567890123456
°- Stop | ) Rearm
4 channels active : A1 A2 A3 A4, 4 logical channels
1 1
i | | | i 1 | i i Trigger 0.000 s
Figure 8.1

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

e Name of the data acquisition file

2- Acquisition period: sampling speed of the channels

e internally paced from 1ps to 20min

e externally paced by the logic channel 16 3- Start: start condition of the data acquisition

e Manual: with the ‘@ key

e 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

10.2
File Mode

e Automatic
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)
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Trigger mode Double Trigger; see chapter Memory mode.

8.1 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 100 Kwords/s (10ps)

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

number of channels = 100 000 x acquisition period example: at 20ps, the number of channels is max. 2.
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Go/No Go Mode

This chapter describes the “Go/No Go" 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

Go/Nn o
Press | i
Setup of the data acquisition as a template into internal memory.

1/64 (200ps) Trigger:09:44:46 28 jan. 2015 | [
79.497 Kwords/channel

.‘: | @ ‘AHome
Jﬁmwnberufhloclsm i |V [Maxsize

= ‘ \FolderREC\

Erase File_Record_
E‘ _ i—-l‘ ¥ blocks I

u . 200 File size
T maRR AT
=

Logic channels

1111111 ‘wlchannelfann]Nom :Al ‘%Eﬂ“ﬂﬂ,"ﬂﬂo

1234567890123456 —— e —
000 000000

° Stop | ) Rearm
1d|nru1eladive:ﬂ1'

I 524 k samples/channel
1 1 1 1 | 1 Acquisition time 1 min 44 s

1000 M sample/channel (2.08D)

Figure 9.1

9.2 Blocks: parting of the internal memory in blocks

o 1,24, 8, 16, 32, 64 or 128

e Erase blocks: erasing of all blocks: the current block is #1 1- Acquisition period: sampling speed of the channels

e internally paced from 1lps to 20min

e externally paced by the logic channel 16

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

e directory and name of the saving file

e maximum length of the file
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9.4 Start: start condition of the data acquisition

e Manual: with the \@ key.
e Trigger: with a channel, with a combination of analog and logic channels (see chapter 5)

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

9.5 Automatic: automatic stop when the block is full

1. Template channels: channels to compare with the template; access to the setup of the template
2. 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.

9.5.1 Creation of the template

Make a data acquisition into memory.

¥
" Trigger
Press . , then selectl .
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.

_,/- Edit Go/No-go

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 file. 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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Figure 9.2

9.6 Use of the template

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

e
% Trigger

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

sums up the general configuration of the data acqui-

e
% Trigger

The information window at the bottom of the page
sition:

e channels and functions between validated channels for data acquisition
e channels and functions between channels compared to the template

e number of points per channel (as a function of the number of blocks)
e total data acquisition time (as a function of the acquisition speed)

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

1 channel active : A1
| 33554 k samples/channel

| 1 | 1 | 1 | L Acquisition time 1 h 51 min

Figure 9.3

]
15
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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Power Analysis Mode

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.

Power

You can access the network analysis menu with the Bl key.

10.1 Power Analysis
1350510 _
=L Bfclollc > L

TypPe of circuit
Single phase -o‘ Star | Delta | Delta (Aaron) ? -\_)
Frequency Current
@ soeon: | a00m: Q) currentclamp | | Shunt
Voltage { Current transformer
°' Direct =
= Primary [ secondary 1A | v
| Transformer ‘7|
Nominal voltage | 240V Muminaleneent | J0uA

12 =

I3=

1. Setup of the network analysis

2. Changing the color of the various measurements (voltage, current, power...)
1. Measurement mode of the current (clamp, shunt, transformer)

2. Parameters of the current measurement (conversion from the measured value and the value sent to the recorder)
3. Nominal current in the phase conductor

4. Wiring scheme

5. Logic channels (validation and parameter setting)

6. Display of the measured values

7. Phase diagram

8. Type of network

9. Parameters of voltage

10. Value of the nominal voltage

11. Frequency of the network to analyze

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

e Description of network and wiring
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b 4

Figure 10.2
e Selection of the type of analysis and of the desired values
You can also access other menus:

i
e Visualization (Oscilloscope, Digital, Harmonics): @[ key.

e Acquisition: @ key.

Y

Attention: The connections of the inputs on the installation to test shall be made by a duly authorized personal.

]

1

v In network analysis the DAS60 should be strictly connected to its external power supply and connected to the
socket : this for security reasons ensuring earthing.

10.2 Network setup

In the main menu, change of mode by pressing ‘@pmﬂs . You directly access the setup page.
Select the basis configuration of the network:

e single-phase
e three-phase mode Aaron: Only 2U and 2l are used. The 3rd phase is re-calculated (method of the double-wattmeters).

e three-phase mode Star/ Delta

The (Pma=tn Koy allows you to set up the channels in a basis configuration:
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16:17:47 A
= | [t 7, Home
=) = ‘!\ @ ‘ @ EOIREIge
“Type orarant.
Single phase o Star Delta Delta (Aaron) '7 J
“Frequency rren
@ s0/60 1z 400 Hz O curentclamp | | Shunt
Voltage Current transformer
O virect
={ Primary /[ secondary 1A v
Ul= 20V Transformer |
u2=30V Nominal vultage| 240V Nominal current 100A

Uus=15V
I1=20A
I12= 26 A
I3= 20 A
Fr = 54.975Hz

1
12345678090

O -jM(LfEmJn

Figure 10.3

e Voltage measurement: « Direct » or « Transformer ». If the network voltage is measured through a transformer,
select this setup and enter the transformation ratio

e 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

e Current measurement: The same is worth as for voltage measurement; you select the current type of input (clamp,
shunt, transformer). In each configuration, you have to enter the associated parameters.

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

e For "transformer" (transformer + shunt): primary and secondary currents and value of the shunt
e For "shunt": value of the shunt, in ohms

e You also have to set the nominal current and voltage

e Data acquisitions are synchronized with the calculation of frequency of channel 1.

10.3 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 Ul, U2 and U3 are connected to the terminals 1, 3 and 5. The current inputs 11, 12 and I3 are
connected to the terminals 2, 4 and 6.
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10.4 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.

"
5
v Attention: even if nothing abnormal appears, there may be mistakes.

with caution by a qualified personal.

In any case, the wirings must be made

10.5 Warning messages

Messages may appear in red any time at the top of the screen:
e Impossible to synchronize the signal: the frequency is wrong, the signal is too weak or too noisy

e Caliber exceeded: The voltage or the current are too high for the theoretical nominal value: you must change this

value or use another probe.

10.6 Recording additional channels

You can record additional channels by checking channels to record in the setup of your network analysis. The number of
channels will change as a function of the network (single phase: more additional channels, three phases: less additional

channels):

i 16:19:01

LoliE
‘ Ij‘]’J Setup ‘ | (?) Channels ‘ ‘E——] ‘D'rECt
& Trigger | | ‘/ Channels On / Off | V} sl
[P |

T File
oy _ Power analysis
UL |y hi J: @ mode
| ogic channels | | ‘ (=N

|
Go/No-go
‘ mode

u2=30V

uUs=16V ‘ @ Record @ Power analysis

I1=20A
I12= 26 A Startup
I3= 20 A @Real—time display |

Fr = 55.025Hz
‘ @ Replay memory

1
1234567890

Figure 10.5

10.7 Real time display of the signals

By pressing Iﬁl, you have access to the following windows. You have access to this page even during data acquisition.
5
P 4

Each of these windows can be invalidated by pressing
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Ul =4268V
I1 =102.9A
U2 = 427.6V
12 =102.9A
U3 =427.1vV
I3 =102.9A
Fr=55Hz

U1 RMS 426.8 V i
11 RMS 102.9 A
P Active (P) 74.99 kW L O
Power factor 0.984 :
U1 Crest factor 1.422 :
L Draortam (10121 % N
I1DC-0.6 A ;
Frequency 54.995 Hz |“|‘ - . -~ . . .3
Figure 10.6
Full screen
‘( Display parameter(s) | J Display fresnel
J Display oscilloscope | J Display harmonics
| |
Ul |1 - Voltage Current
‘( | J St =
J _ u2 J 12 O Voltage and current
V¥V | A |2screens (=) n

u2 2

< ) Background S Grid ©""Jcursor
&/ (I e
{° |

Figure 10.7

Fresnel diagram: display of the signal and of the RMS values of the inputs and of the frequency.

Oscilloscope: This mode allows you to know the true shape of the signals; hence, it will help you detect wiring
mistakes.

The time basis depends on the frequency of the signal (at least one alternation)
You can change the reticules and the position of the displayed channels.

Harmonic display: This window is updated ca. once a second.
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— Selection of the channels: you select either all the voltage channels (U1, U2, U3) or all current channels (I1, 12,
13) or all network channels (U1, U2, U3 + I1, 12, 13) or only one channel (these channels are also used to record
harmonics.

— Sampling frequency: 200pus
— Number of points: 2048
— A cursor allows you to display the value of the selected harmonic

e Parameters: display of the values of each parameter.

L84

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

10.8 Power analysis setup

Power analysis

Press [=lsetw to open the setup menu. Once the device is set up, you still have to set the type of measurement
to make: you can make a power analysis or an energy analysis.

| 16:19:54 _
=IE] ENCHOIL=ilats
n. " Max.

Measurement Min. “Max.

Measurement Mii

U1 RMS 0| a00v| | @) Frequency 0| 100 ||
11 RMS 0| 200a| | (O U1 RMS 0 [a00v
PLActive(P) |-40|40kw| |@ U1 RMS 0 |400v
<y FPlpowerfacor | -1 | 1 | | |O U1 RMS o [a00v
1= 20A
= Ulcrestfactor | 0 | 10 || | |O U1 RMS 0 |400v
13=21A —
Fr = 54.975Hz
11 Distortion (THD) | 0 | 600% | O U1 RMS 0 [a00v
e s 11 DC 20| 20 ‘./‘ O U1 RMS 0 |400v

Figure 10.8

10.9 Parameter acquisition file

You should first set the sampling period and the directory of the file.
There is no trigger: as soon as the record is launched, the values of the parameters are saved in real

time into the file; the data acquisition stops when pressing @ in the acquisition page.

10.10 Record launch

10.10.1 Manual launch

You only have to press the record key to launch the record. You can select a stop condition (recording time or manual
stop)
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10.10.2 Automatic trigger

You only have to press the record key to launch the record,but no stop condition is possible unless manually.

10.10.3 Parametric trigger

The record is launched according to a TRUE condition of a given parameter, of a value and of a comparison. You will
find the list of the parameters you can use at

10.11 You can select a stop condition (recording time or manual stop)

Measurement

< U1 RMS 0| a00v| @) |O| Frequency | 0 | 100 |
~ L ® O @
I1 RMS 0| 200a|( ) ULRMS | 0 |400V
U Waiting . \_”/ O
Q| Ppacdive(p) 40 | q0kw| [ ) [@| virwms 0 |400v
( | Auly itic g
St (| Power fact 1| 1 |(O) @©| vuvirws | o0 [400v
'ower faclor * \ |
N
UlCrestfacor | 0 | 10 |( ) ULRMS | 0 |400V
O Qle
T1 Distortion (THD)| 0 |600%|( ULRMS | 0 |400V
O (THD) ) |@
11 DC 20| 208 |( ) |@] viems | o |a00v
==l ®

| tnrushBode  roger { 0.00v () <tower @) > higher

Figure 10.9

10.11.1 Trigger according to an inrush

You can start the record according to an inrush current and select a stop condition (recording time or manual stop)

Lo 0.00 ARMS
©
U Waiting

. Hystérésis : 0.00 %

( | Automatic
ket

Threshold H. : 0.00 Threshold L. : 0.00

Figure 10.10
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Threshold: reference value in Ampere RMS where the record will start. Hysteresis: Percentage value of the tolerance for
the start according the selected threshold. If you want no tolerance, set the value to 0 %.

You can start the record after starting the motor: the next trigger will be the next overintensity if the evolution of current
is under the low threshold (threshold * hysteresis/100) and reaches the threshold.

10.11.2 In version 1.1 of the firmware or later

Stop of the inrush record if, after trigger, the current is higher than (threshold * hysteresis/100) and reaches the threshold.

10.11.2.1 Trigger according to a duration or a date

You can set up the record so that it starts after a selected period or at a specified date and select a stop condition (record
time or manual stop)

10.12 Recordable parameters

e Number of observed values: you can select it under "Number of parameters". The possible values range from 1 to
14.

e Selection of values: you can select:

10.12.1 Voltage and Current

e Efficient RMS : efficient value o Fund fund : efficient value of the fundamental o Average dc : average value (DC
offset) o Peak cr : maximum value between the max and min peaks

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

(1,414 for a sinusoidal signal) - Total harmonic distortion THD: ratio of the total presence of harmonics to the fundamental
component of the signal

e Distortion factor DF: DF% is the ratio of the total presence of harmonics to the true efficient value of the signal.

10.12.2 Power

e P : Active o Q : Reactive 0 S : Apparent

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

10.12.3 Power Factor

e F.P.: power factor

e Cos phi : cosine between the fundamental components of the signals Ul and 11,
e Frequency: the calculation of frequency is made at the input UL.

e Standard data acquisition channel: you can select among the free channels.

For voltage, current and power, you can select each line (ex. U1, P2, 12) or the global value of the network (Ut, It, Pt)
For each parameter, you can change the following values:
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e Validity: ¥ : allows you or not to display a parameter as a graph; the parameters will always be recorded; only the
graphic display is changed.

e 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

e Caliber: the caliber is defined by the nominal values of the voltages and currents. For example, for a nominal voltage
of 230V, the caliber 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 Ul between 220V and
240V.

10.13 Record

You launch the data acquisition by pressing @‘ There is no trigger: the record is made in real time, directly on the
disk.

During the data acquisition, you cannot change the parameters of data acquisition, but you can change the display
parameters (zoom, color, display validity...).

You can also display signals in scope mode or display the parameters in digital mode.

To stop the data acquisition, press @
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10.14 Measurement process

Efficiency Values

Avergage Values

Active Powers

Apparent Powers

Reactive Powers

Power Factor

Peak Factor

Total Harmonic Distortion

Distortion Factor

Total Active Power

Total Reactive Power

Total Apparent Power

Total Voltage

Total Intensity
Power Factor

Energy

N
X — Zk:l ﬂfi
39
Xmean = N T
Nk':l
1 N
S=UxI
Q =1/9%2_p2
P
FP=—
S
Fc _ Xpeak
XRMS
THD = th ?‘und
]2‘1”1(1
X2 _ X2
_ t fund
DF = X2

Pp= P, + P, + P,
Qr=0Q; + Qs+ Qs

ST:\/P%'FQ?F
U +U3+U2
UT: - -

3

Ip=1,+1,+1I,

P,

FP,=—t
T St

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.




Channel Setup
N = " v

___ g) | Voltage direct H e |7\ without fier
Range | 10V ‘ | Plotthreshold T1 0.5v
Center zero | o ‘ = Plot threshold T2 -0.5v
Position 0% | @'— || v H A ‘

o BT e e

i e Al =-1.0895V
..... 1 MQ BW 100kHz Function ‘ Disabled
N i for ranges > 1V

== Copy to
%7 channel

Logic channe!
11
12345678901

0000

= v .

111
3 4 5 o [FEESEEEE

Figure 11.1

Change of the color of the channel (by pressing this button, you can access pre-defined colors or design customary paint
mixes:

—
— |
— ]

Figure 11.2

Change the thickness of the line for the selected channel. You can also change this thickness with the [Y/ (thicker) keys
1. Checkbox to validate a threshold

2. Current threshold value or change of the threshold value

3. Information about the channel (caliber, thresholds, offset...)

4. Logic inputs : real time status of the logic inputs

By pressing the menu « channels », you access the table of all available analog and temperature channels of your recorder.
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:‘9‘ }-’.3 Home

ool

‘ Alo AZO ABO M@ .AS. Aﬁ. Pth Ptz.
Channel 1 | Channel 2 | Channel 3 | Channel 4 | Channel 5 | Channel 6 | PT1 el P1 | PT2 el P2
Vn_llage Vn_llage Vo_llage Vo_llage Vo_llage Vo_llage w:rt;:g:l] w‘i’::g:()
direct direct direct direct direct direct P o
TR "o | vt | v | i | o | Wbt | g | o
Function
Range 1ov 1ov iov 1ov iov iov 100°C 100°C
Center zero ov ov ov ov ov ov a°C o0e°C
sv sv sv sv 5v sv 50°C 50°C
-5V -5V -5V -5V -5V -5v 50°C 50°C
Threshold T1 0.5v 0.5v 0.5v 0.5v 0.5v 0.5v 0.5°C 0.5°C
Threshold T2 0.5V -0.5v 0.5V -0.5v -0.5v -0.5v 0.5°C 0.5°C

Figure 11.3

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

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

(AL, A2...) or by pressing on the bargraph of the channel (right side of the screen

11.1 Analog channels

You

).

can change these adjustments

HONOIE- 4T

“‘I@W 9 lvla
. Voltage direct biteinal Without filter
® |2 |
Range | 10V |  Plot threshold T1 ‘ 0.5V
Center zero | ov | ,/ Plot threshold T2 ‘ -0.5V
Position 0% ‘ @F H v ” A ‘

5V Al=29146V

1 MO BW 100kHz Function

for ranges > 1V

-0V

Logic channels

11111
1234567 8901234

0000

Figure 11.4

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, AV/ At or [Vdt

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

— selection of the type in thermocouple, compensation, unit
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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 ‘

A
ey

I (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

None

Change of unit

Calculation

aX +b

| X|+b
aX?+b
aln(X)+b
avX +c+b
a“® +b

a(l/X)+b

. no function

: changes the unit of the measures made on the channel; you can program a couple of dots
X1, Y1 and X2, Y2 for scaling

. available mathematical functions, associated parameters and unit

identical to the change of units, but instead of giving a couple of dots, you give the intercept
(b) and the slope (a).

absolute value
square

Naperian logarithm
square root

natural exponential

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 offset...

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.

11.2 Type of measurement AV/ At
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| Current I | RMS
[ | Frequen | | AV [At
<®© o /
\ | Thermocouple | Jv.dt

| Counter ‘ AV £10V

‘ At 50 ms

AT
Figure 11.5

AV/ At Put on the « derivative » measurement mode.

Every period At, the recorder divide the voltage variation by At and get a value in Volt/second.

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

larger than the input signal.

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

At  Select the measurement period from 200ps to 10min. It's the time between 2 derivative calcu-
lations. Take a period compatible with the signal speed: a period too short give a derivative with

noise.

11.2.1 Example

Channel 1: triangle signal, -5V to + 5V, period bs
Channel 2: use measurement type AV/ At with the same signal

AV +-10V
At 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

11.2.2 Type of measurement [ Vdt

J Vdt: 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.

| V' Select the measurement range of the input signal from +-500pV to +-500V. The range must be

larger than the input signal.

dt Calculation period from 200ps to 10min.
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Figure 11.6

o_. Voltage . Direct
Current RMS
Frequency ! AV /At

Thermocouple o Jv.dt

Counter | IV +10V
| dt 200 ps
| Initialize when

| S
|_ | acquisition starts

Figure 11.7

11.2.3 Example

Channel 1: square signal, period 10s, 2s at 5V, 8s at OV .
Channel 2: use measurement type V.dt with the same signal V +-10V dt 200 ps

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.
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Figure 11.8

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

A

1.000 Channel A1 + 0.000 Channel Al + 0.000

Range | 10A | ‘ Plot threshold T1 0.5A
Center zero | 0A | ‘ Plot threshold T2 -0.5A
Position 0% ‘ @* | ‘ v ” A ‘

Logic channels

111
123456789012

0000

Figure 11.9

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 Al operator = * unit W

y. = channel A2 coefficient a = 1 coefficient b = 0
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Figure 11.10
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Triggers

This chapter describes all possible triggers of the device.
They are used by:

e the « configuration » menu, with the A and B alarms
e the « triggers » menu, with the start and stop parameters of the recording.
e Edge/Level trigger

— Edge trigger: you need a change of status o Example: Channel Al, 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 Al, high level, threshold = 0V: triggers only if
the signal is positive

— Alarms only have level triggers.
e Analog / Logic channels: trigger only from analogic or logic channels
e 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.

®|\@|\ -, \f"\"me

Plot : stop
E]]Speed 5mm/s-2 s/cm

‘io Graphicplot | | Textplot |ﬂ

\FolderREC\ || File_Record_

|

= |
7‘&'\32;";{'5 H v H A |500Msample[channel(1.04l))
I P )
o T S o
mm ‘ @mﬁ ‘Al Trigger TLF0.5V
D @) [e—
N

. @ s neom
Logic channels | i

111111
1234567 89012345

"
on

Figure 12.1

12.1 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.

12.1.1 Single threshold
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vV A

Manual start

‘Manual stop

Figure 12.2

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

12.1.2 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

5 mm/s ‘
&- \Zsf{m ‘ v H A ‘
o " Plotting
| setup ‘
Manual start
Start
g ‘Manual stop
G| Stop
Figure 12.3
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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

12.1.3 Example

The trigger displayed above is:

Trigger if

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

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

The same interpretation is valid for the AND trigger (all thresholds).
OR

12.1.4 Parasites

You can trigger a parasite with a periodic 50Hz signal: trigger when the shape of the signal radically changes:
e parasite impulsion >200ps

e sudden change of frequency

RARN

Manual start

Manual stop

Figure 12.4

12.1.5 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:

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

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

e or non used X

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

e Type: edge or level: the trigger is applied on an edge (change of value) or a level
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Math Functions

You can apply mathematical calculations on your data acquisitions. You can access them with the « Direct display »
function.

13.1 Definitions

Press the « Mathematical calculations » key.

Figure 13.1
Add: add a mathematical calculation
Remove: remove one of the displayed mathematical calculations
Channel: selection of the channel on which the calculation is applied

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.
You can display up to b simultaneous calculations on screen.
The display is made in windows above the diagrams, where are specified:

o the number of the channel (with its color)
e the type of calculation
e 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%.

13.2 Types of calculations

68



Max
[
High
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Peak-Peak

10 % Ampl

Low ¥

Min v

time rise time: fall
Figure 13.2

13.2.1 Math Functions
Math function values may be moved around on the screen. To move the math values, click and drag them to a desired

position on screen.

Minimum
Maximum

Peak to Peak

The most frequent value below the median

Low

High The most frequent value above the median

Amplitude

s . . Max—High
On positive oscillation Tmplitude * 100

- Low—Min
Amplitude 100

On negative oscillation

/ _1
Period

Average frequency
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Duration of N complete period .
Cycle average j SO O = PEe PO Average duration of a complete cycle calculated
on as many periods as possible

Rising edge T1 = 10% Amplitude T2 = 90% Amplitude Trise = T2 - T1

Falling edge T1 = 90% Amplitude T2 = 10% Amplitude Tfall = T2 - T1

Positive pulse width L Measurement of the time of 1st positive pulse. It is measured at 50% of amplitude

Negative pulse width Measurement of the time of 1st negative pulse. It is measured at 50% of amplitude

positive pulse duration
period

Positive duty cycle _|

negative pulse duration
period

Negative duty cycle _|

N
: total number of dots U \/ % > V. - Note?
i=1

A

A
RMS b (& 2 (Vi)? - Note?
A

A

N —
Standard Deviation U b ~ 22 (V; = V)% - Note?

=1

I'™M=

~
=

2 Calculated using the whole graphic range
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Input - Output

14.1 Additional Input/Output Connectors

The connector is at the rear (female SUB-D 25pin).
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o
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Doagao
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QLD

0

QLD

VLD

=0

Figure 14.1

# pin 1/0 Name of the signals

13 | Logic channel 1
25 | Logic channel 2
12 | |Logic channel 3
24 | Logic channel 4
11 | Logic channel 5
23 | Logic channel 6
10 | Logic channel 7
22 | Logic channel 8
9 | Logic channel 9
21 | |Logic channel 10
8 | |Logic channel 11
20 | Logic channel 12
7 | Logic channel 13
19 | Logic channel 14
6 | Logic channel 15
18 | Logic channel 16
5 Ground

17 Ground

4 Ground

16 O |9-15V 0.2A power
3 Ground

15 Alarm C

2 Alarm D

14 O |Alarm A

1 O |Alarm B

The power supply ground is the mechanical ground of the carter of the SUB-D25 connector.

14.2 Logic inputs

Non-connected inputs are according to the following circuit:
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Figure 14.2 Logic Input

Non-connected inputs are OV potential (level 0).

Number of logic channels: from 1 to 16.

TTL level: 3.3V (protected up to 24V)

To create a rising edge, you only have to place a connection between the power input and output of the connector.
Similarly, to create a falling edge, you only have to remove this connection. You can also use an output signal TTL 3.3V.

14.2.1 Use

Plotting and display:

These channels are plotted on the right or left side of the paper according to the selected format.

They are displayed at the top or the bottom of the screen according to the selected position.

They are numbered from the right to the left.

Each channel is plotted between two dotted lines that show their limits. The height of reticules is min. 2mm for the plot.
External clock:

You can use the logic channel 16 (see figure "connector") as a data acquisition clock for the sampling in memory or file
mode. The data acquisition can then be made up to 500kHz.

Triggers:

You can use the logic channels to trigger the plotting and the data acquisitions (start and stop).

(AND or OR mode)

See chapter « Trigger ».

14.3 Alarm outputs

Available contacts and outputs on the rear connector A, B, C and D. All outputs are TTL 5V.
When the device is powered off, A, B, C and D outputs have a 5k§2 impedance

14.3.1 Use

Signal for internal events to the outside toward the recorder (triggers on logic or analog channels, status of the printing
block...)
See chapter « Use ».

14.4 Power supply output

There is a power supply output restricted to 0.2A (see figure "connector").

The voltage is the one of the 9-12V battery as a function of the charge and 15V is the charger is connected.

The ground of this power supply is the mechanical ground.

Thus, you can use this output to provide power to a sensor or an electronic circuit in order to manage the logic inputs.
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1
v The power supply may disappear in case of overload (> 0.2A). In this case, you must turn off the device a few
minutes before turning it on again.

14.5 External voltage box input/output interface

The external voltage box input/output interface option (code 984405500) makes it possible to:
e Convert an alternating voltage (example 230V 50Hz) into a logic signal 1

e Easy connection of the inputs of the 16 logic channels

e Insulation of the 16 logic inputs (250V=~ between channels, 250V=~ between channels and ground)
e Easy connection of the alarm outputs by a screw terminal

e Power supply of an external accessory with 3.3V, 5V or 12V by a screw terminal.

Connection of the logic channels according to the signal voltage:

e 0 to 250V =~ red

connection 0 - 250V=~ logic channel

black

by insulated pin plug between red and black terminals max. usable voltage: 250V continuous or alternating typical
trip threshold (AC or DC): 48V frequency: 45 to 440Hz undetected low threshold (AC or DC): 0 to 10V detected high
threshold (AC or DC): 60V to 250V insulation: 250V=~ between channel and ground

1

2

connection 0 - 48V logic channel

1

0 to 48V=~

by a screw terminal between the points 1 and 3 of the screw terminal box max. usable voltage: 48V (AC or DC)
frequency: 45 to 440Hz

typical trip threshold (AC or DC): 9V undetected low threshold (AC or DC): 0 to 2V detected high threshold (AC or
DC): 10V to 48V insulation: 50V=~ between channel and ground 0 to 10V=~

1

2

connection 0 - 10V logic channel 1

by a screw terminal between the points 1 and 2 of the screw terminal box max. usable voltage: 10V continu ou alternatif
frequency: 45 a 440Hz typical trip threshold (AC or DC): 2.2V undetected low threshold (AC or DC): 0 to 1V detected
high threshold (AC or DC): 3V to 10V insulation: 50V=~ between channel and ground

Response time:

To detect the alternating current, the signal of the logic channels is rectified and filtered.

Typical delay for a rising signal: 10ms

Typical delay for a falling signal: 50ms

Use:

Link the box to the input/output connector of the device with the 25-pin connector provided as an option.

Connect the logic channels to record with respect of the maximum acceptable voltages.

Power supply / Alarms:

max current 3.3V: 200mA max current 5V: 200mA max current 12V: 200mA

Alarm A contact 1 & 2: open contact in case of alarm, insulation 50V, / ground

Alarm B: logic output 0V / 5V not isolated

Alarme C: logic output 0V / 5V not isolated
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Ethernet Interface

15.1 General

You can use the recorder remotely via its Ethernet interface with the TCP-IP protocol.

Connect the recorder to your network with a straight-through cable onto the 10/100 BASE-T (RJ45) connector at the
rear of the device.

You can use the recorder on an Ethernet network 10 Mbit/s or 100Mbit/s.

In case of a network with BNC cable, you must use an external hub to convert the BNC signal into RJ45 signal (use a
straight-through cable).

If your PC has no network, you can also use a crossover cable directly between the PC and the recorder.

15.1.1 Crossover cable

Connector 1 Connector 2

Pin Signal Pin Signal
1 TX+ 3 RX+
2 TX- 6 RX-

3 RX+ 1 TX+
6 RX- 2 TX-

Table 15.1 Crossover Cable Wiring

The recorder uses the TCP/IP protocol to dialog with the PC. Thus, you can give it an IP address with a subnet mask.
Ask your network administrator an IP address and a corresponding mask, then, when you have set

up the recorder with the JLJJconﬁguram" key, turn off and on the device, so that the changes are taken into account.
If you don't have any network administrator:

Check that the TCP/IP driver is correctly installed on your device.

Case of a PC under Win XP or other:

From Windows Explorer, go to "Work station", "Configuration panel", "network connection", and then go to the properties
of the network card.

Check that the TCP/IP protocol has been installed, then check the IP address and the subnet mask.

You have to take great care and define an IP address and a subnet mask that are compatible with the ones of the remote
computer.

The port that the recorder uses is Port #23.

For example, in | mode, you could have:

Device
PC

IP
192 135.20.00

Mask
255.255.255.0

Recorder

192.135.20.01

255.255.255.0

Refer to the definition of the classes of IP addresses.

Programmation:

You can create your own software under Visual Basic, Visual C4++, etc. by using, for example, the Winsock.dll driver by
Microsoft.

Then, you only have to send the commands as per the following paragraphs to the recorder.

15.2 WIFI interface

Use only the USB stick provided by SEFRAM.
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Turn the device on with the USB stick on a relevant port.
In the « Setup » menu, press the « Network » key.
Once the Wi-Fi validated, press the « Wi-Fi networks » key.

Figure 15.1

(if you don't see your network, press the Ethernet/Wi-Fi keys several times)

When your network appears, select it and validate.
The commands are automatically positioned. You only have to type the password. In case of connection problem, contact

your network administrator.

s sefram_wl

ri\_) None - WEP _) TKIP @ AES

¥ e

Figure 15.2

In the setup page you will get the IP addresses of the Ethernet and Wi-Fi networks.

' Network 192.168.0.84
Wi-Fi 192.168.0.102

Figure 15.3

15.3 FTP transfer

Transfer your files to your computer to save them or view them with the SeframViewer software.
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e Using of the Windows file explorer
e Filezilla: freeware (https://filezilla-project.org/)
e Using an external browser (Internet Explorer, Mozilla, Opera, Chrome, etc.)

Launch your browser and type the connection address (see § Setup): « Ftp:// » followed by the IP address of your
recorder Then, press the Entry key of your computer.

You will get direct access to the directories of your recorder, including the data acquisition files: HD: root directory of
the internal drive disk of your device.

Once you have selected the folder where you recorded your data acquisitions, you can rename them, move them, copy
them or erase them.

Transfer your files to your computer to use them with the provided SeframViewer software or FLEXPRO.

"

Note: You cannot read a file in real time while recording it.

15.4 Managing with VNC

This piece of software allows you to manage the recorder remotely.

15.4.1 Changing the password

In the « Setup » page, press VNC.
You can then change the password of VNC.
The default password is « sefram ».

15.4.2 External software VNC Viewer

You are submitted a link to easily download this software:

http://www.realvnc.com/download/viewer/. Select the.exe file.

You only have to follow the instructions on site to install this software properly. At the end of setup, you will have the
possibility to select a version for your VNC viewer (you may have to pay for some of them). Select the version you want
according to the applications you need.

Just open the « VNC viewer » file where you recorded it.

On the VNC Server line: you must type the IP address of your recorder and the password (the default password is «
sefram »), then click « Connect »

You will be able to control your recorder from your computer.

VNC Viewer X
VYHNCE Viewer VE

WNC Server: | 192,168,014 "
Encryption: | Let WMC Server choose ~
Figure 15.4
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Programming

16.1 Message Format

@

Note: In all the following examples, the space character is pictured as a blank space.

Exchanges from a controller to the recorder are made as messages made of a chain of ASCII characters (and possibly of
binary bytes) with a message termination at the end.

16.2 Response Format

Messages are terminated by a termination character. Messages may include multiple commands. If the message includes

several message units, they are separated with a semicolon ";" and possibly preceded and/or followed by one or several
"filling" characters in ASCII code (0 to 32, in decimal format except 10 and 13).

Termination Character LF

The message termination may be preceded with one or several "filling" characters under ASCII code (0 to 32, in decimal
format except 10 and 13).
Example of messages made with 3 message units:

MESSAGE 1; MESSAGE 2 ; MESSAGE 3 { TERM}

CHANNEL 1; TYPE:VOLTAGE DC;:CALDEC ? { TERM}

16.3 Message Syntax

A message (ex. :REAR:SETUP 1) is made of several fields:

16.3.1 Header

For the command messages (ex. :REAR:SETUP 1) or query messages (ex. :REAR 7), it is made of a chain of characters
(simple header) or several chains separated by ":" (compound header). A chain includes from 1 to 12 alphanumeric
characters or "_" (code ASCII 95 in decimal format). The recommended chain length is 4 characters.

A header chain always starts with an alphabetic character. It may be preceded by a colon ":" (compound header) or end
by a question mark "?" (query message).

"

Note: Query messages must be followed by the termination.

16.3.2 Header separator

One or several ASCII characters (0 to 32, decimal except 10 and 13).

16.3.3 One or several pieces of data

(ex. :SPEED 1,MM_S), alphanumeric, digital or compound of various characters or binary bytes.

78



16.3.4 Data separator

A comma "," possibly followed and/or preceded by one or several "filling" characters in ASCII code (0 to 32, decimal
except 10 and 13).

16.3.5 Data

There are several types of data:

16.3.5.1 Alphanumeric data

1 to 12-character words that can be alphabetic (upper case or lower case), digital or "_" (95d) coded under ASCII.
Words always start with an alphabetic character.
For example, for a non-digital parameter: S1M.

16.3.5.2 Decimal digital data

Made of a mantissa and possibly of an exponent, and shown as a chain of ASCIl characters starting with a cipher or a
sign (+ or -). They are of NR1 (integer), NR2 (decimal) or NR3 type (with exponent) or of a combination of these three
types.

16.3.5.3 Text

Any chain of ASCII 7-bit characters between brackets (") or apostrophes ('). Example: "Channel 1"

16.4 Message Response Format

Exchanges from a recorder to a controller to the recorder are made as messages made of a chain of ASCII characters
(and possibly of binary bytes) with a message termination at the end.

The format of emission messages is identical to the reception messages, although with a more rigid structure.

The syntax of a response message is: Message unit + message termination.

Message unit If the message includes several message units, they shall be separated by a semicolon “;

Message termination LF: Line Feed (10 in decimal format)

16.4.1 Syntax

A message unit (ex. TYP:THE J,COMP) is made of several fields:

16.4.1.1 Single Header

(ex. TYP:THE) made of only one (simple header) or several (compounds header) chains of 1 to 12 alphanumeric
characters (upper scale only or digital or "_" (code ASCII 95 in decimal format).

A header chain always starts with an alphabetic character.

In a compound header, chains of characters are separated by ":" (ex. TYP:THE).

Header separator "space" (32d) only.

One or several pieces of data (ex. J,COMP) alphanumeric, digital or compounds of any characters or binary bytes.
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Data separator Comma ",

16.4.2 Data

There are several types of data:

Alphanumeric data 1 to 12-character words that can be alphabetic (upper case only), digital or "_" (95d) coded un-
der ASCII (example: J).

Decimal digital data Made of a chain of ASCII characters starting with a cipher or a sign (+ or -). They are of NR1
(integer), NR2 (decimal) or NR3 type (with exponent). For example, for a digital character: -25.02.

Text data Any chain of ASCII 7-bit characters between brackets (") or apostrophes (). Example : "A".

Any chain ASCII characters ends with the message termination.
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Specifications

Note: All specifications apply to the unit after:

1. A temperature stabilization time of 15 minutes over an ambient temperature range of 23 °C £ 5 °C.
2. Short correction operation performed before making measurement.

Specifications are subject to change without notice.

81



High speed multi-function recorders
Models DAS30 / DAS50 / DAS60

Specifications

Note: All specifications apply to the unit after a temperature stabilization time of 30 minutes over an ambient temperature range of 23 °C + 5 °C.

Universal Inputs

Power Analysis Function

DAS30 2 Networks Single phase, 3 phase
Number of Channels DAS50 4 Display Fresnel diagram, oscilloscope, data
DAS60 6 Measurements Mean value, RMS, pegk. crest factor, THD and DF for voltage
& current, active, reactive and apparent power, power factor ()
Voltage
Harmonics Calculated up to rank 50, with display and record

Maximum Input Voltage +500 VDC or 424 VRMS

Logic Input

+ 5 ranges (up to = 500 V)
0.1% of the full scale 10 pvV
200 mV to 424 V
100 ms typical (40 ms to 50 Hz)
2.2 and 600 V Max

Maximum Offset

Channels 16
24V

Accuracy

True RMS AC/DC Ranges

TTL Maximum Voltage

I ps (I MSa/s) per channel
910 ISVDC
A&BOtoS5Voutput

Response Time Sampling Interval

Sensor Supply
Alarms 2
Pt100/Pt1000 (factory option for DAS30 & DAS50)

Crest Factor

> 25 MQ for upper ranges < 'V,

Input Impedance (DC) 1 MQ for upper ranges, 150 pF typical

Channel Isolation > 100 MQ at 500 VDC Number of Channels 2
Bandwidth and Filters Current I mA for Pt100, 100 pA for PtI000
> 1V 100 kHz Resolution 20 bits
Bandwidth (-3 dB) >50mv 50 kHz Temperature Range -392 °F to 1562 °F (-200 °C to +850 °C)
Smv 20 kHz Measurements 2, 3, 4 wires
True RMS AC/DC Bandwidth S Hz to 500 Hz Accuracy @ 20 °C +0.2 °C

10 kHz, | kHz, 100 Hz, 10 Hz

Internal Analog Filters Printer (factory option for all models)

Slope 20 dB/decade Paper Width 110 mm
Programmable Digital Filters 10 Hz, 1 Hz, 0.1 Hz, 0.01 Hz, 0.001 Hz Paper Speed | mm/min. to 25 mm/s
Sensitivity 100 mV RMS min. Paper Speed 10 mm/s max. (memory mode)
Duty Cycle 10% min. Y axis 8 dots/mm
Frequency Range 0.1 Hz to 100 kHz Resolution | X axis 16 dots/mm
Basic Accuracy 0.02% of full scale XY mode 8 dots/mm (both axis)

Data Acquisition and Trigger

Resolution 14 bit .
Internal Solid 32 GB (DAS30, DAS50)
File mode Memory mode State Memory
i 64 GB (DAS60
Fastest Sampling Interval DAS30 5 s (200 kSa/s) (fle mode) ( )
(single channel) DAS50 H [ ps (I MSa/s) Operating Temperature 0 °C to 40 °C, 80% RH (no condensation)
DAS60 2 pis (500 kSa/s) Storage Temperature -68 °F to 140 °F (-20 °C to 60 °C)
Memory Length (memory mode) 32 M word segments up to 128 blocks Display 10" TFT touchscreen LCD, backlit, 1024 x 600 dots
Positive edge, negative edge, on logic Power Supply ISV /4 A max with main adapter (100 / 240 VAC)
Triggering o '
input, delay, go no go Interfaces 2 x USB host, LAN (10/100 base-T with RJ45 socket)
Pre-trigger +100% Battery Non removable, Lithium-ion

Temperature with Thermocouples
J 410 °F to 2192 °F (210 °C to 1200 °C)

9.5 hours with standby mode,
4 hours without standby mode

Typical Battery Life

482 °F to 2498 °F (250 °C to 1370 °C) Safety IEC 61010 - CAT 111 600 V
392 °F to 752 °F (200 °C to 400 °C) Weight 5.5 Ibs (2.5 kg)
Sensor Range by Type 122 °F 10 3200 °F (50 °C to 1760 °C) Dlmens)'(ogs) WxH 8.25" X 115" x 4.1” (210 x 295 x 105 mm)
(cold junction 392 °F to 3308 °F (200 °C to 1820 °C)
Warranty Two Years

compensation: +0.5 °C)

482 °F to 1832 °F (250 °C to 1000 °C)

AC mains adapter 100 /240 V, rugged carrying case,

482 °F to 2372 °F (250 °C to 1300 °C)

32 °F to 4208 °F (0 °C to 2320 °C)

— 0O Zmlm »n X

392 °F to 1652 °F (200 °C to 900 °C)

6 v091319

Supplied Accessories

CAT 11l banana test leads® + alligator clips®?, bare wire to
banana adapters®?, 25 pin male connector” and backshell,
soft wipe, stylus, screwdriver, roll of thermal printer paper (-P

models),calibration certificate & test report

(1) User configurable with solder cups.

(2) One set per channel

www.bkprecision.com



LIMITED TWO-YEAR WARRANTY

B&K Precision Corp. warrants to the original purchaser that its products and the component parts thereof, will be free
from defects in workmanship and materials for a period of two years from date of purchase.
B&K Precision Corp. will, without charge, repair or replace, at its option, defective product or component parts. Returned
product must be accompanied by proof of the purchase date in the form of a sales receipt.
To help us better serve you, please complete the warranty registration for your new instrument via our website www.bk-
precision.com
Exclusions: This warranty does not apply in the event of misuse or abuse of the product or as a result of
unauthorized alterations or repairs. The warranty is void if the serial number is altered, defaced or removed.
B&K Precision Corp. shall not be liable for any consequential damages, including without limitation damages resulting
from loss of use. Some states do not allow limitations of incidental or consequential damages. So the above limitation
or exclusion may not apply to you.
This warranty gives you specific rights and you may have other rights, which vary from state-to-state.
B&K Precision Corp.
22820 Savi Ranch Parkway
Yorba Linda, CA 92887
www.bkprecision.com
714-921-9095
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Service Information

Warranty Service: Please go to the support and service section on our website at bkprecision.com to obtain an RMA
#. Return the product in the original packaging with proof of purchase to the address below. Clearly state on the RMA
the performance problem and return any leads, probes, connectors and accessories that you are using with the device.
Non-Warranty Service: Please go to the support and service section on our website at bkprecision.com to obtain an
RMA #. Return the product in the original packaging to the address below. Clearly state on the RMA the performance
problem and return any leads, probes, connectors and accessories that you are using with the device. Customers not on
an open account must include payment in the form of a money order or credit card. For the most current repair charges
please refer to the service and support section on our website.
Return all merchandise to B&K Precision Corp. with prepaid shipping. The flat-rate repair charge for Non-Warranty
Service does not include return shipping. Return shipping to locations in North America is included for Warranty Service.
For overnight shipments and non-North American shipping fees please contact B&K Precision Corp.
B&K Precision Corp.
: 22820 Savi Ranch Parkway
Yorba Linda, CA 92887
bkprecision.com
714-921-9095

Include with the returned instrument your complete return shipping address, contact name, phone number and description
of problem.
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