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PHYSIOLAB
Instruction manual

For 1 to 8 Channel
In order to assure safe and effective operation, we ask for a careful reading of chapters 1-3 of
this manual before first use of the product.

© Copyright by Biostar healthcare Pvt. Ltd 2010. All rights reserved.

No part of this document may be reproduced, published or distributed in any ferm, without prior
written permission of the owner of the copyright.

Physiolab is the trademark of Biostar healthcare Pvt. Ltd.

IMPORTANT NOTICE: PhysioLab equipment is not‘asmedical product. It is intended for physiological
experiment and research application. Mostlywused‘in Lab of Medical & Biomedical Institutes.

This product is the subjectito EU legal regulations for Waste Electrical and Electronic
Equipment. For the sake of environmental protection and recycling, WEEE should be
collected separately~and, not be mixed with unsorted municipal waste. Holders have
important role in thewcollection process. They should return WEEE to civic amenity, recycling
centre or awretailer.

Biostar Healthcare Pvt. Ltd. Company reserves the right to introduce development changes in the
product and its firmware & software without previous notification.
Important symbols used in this manual:

& - requirements concerned with safety,
® - warnings connected with operation.



INTRODUCTION

This manual helps you to know how we can use PhysioLab devices and how we can perform different
experiment by using BioChart Software application. It will guide you, how to install a device, use it and how
to perform and record different experiments.

Technical Specifications:

e Channel : 1,2,3,...... 8

e ADC ;24 bit

e CMMR : 115Db

e Sample :  400KHz & more

e Connectivity : USB

e Inbuilt Display :  TFT

e SweepSpeed : 0.5to 100 div/sec
Features:

e BioChart Powerful Software
e AC, DC Input Coupling

e External Triggering

e User Selectable Gain

e Sample Rate Selection

e Inbuilt Stimulator

e Isolation for Human Safety
e Extendable Display
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1. Safety

DO NOT CONNECT THIS DEVICE TO ANY EQUIPMENT NOT INTENDED FOR THAT
A PURPOSE BY THIS DEVICE’S MANUFACTURER.

PARTICULARLY, DO NOT CONNECT DEVICES POWERED FROM THE MAINS POWER
NETWORK OR CONNECTED TO ANY SUCH DEVICES, FOR EXAMPLE POWER SUPPLY
ADAPTOR, COMPUTER EQUIPMENT AND MEASUREMENT EQUIPMENT.

¢ Do not connect measurement wires to any devices that are not intended for it.

¢ Do not use this product in industrial environment, or in means of transportation. Itis
intended for use in office environment and at home.

* Never use electrodes or conductive paste on damaged or irritated skin.
e Keep clean electrodes and other sensors applied to the skin.

¢ Do not use electrodes and other sensors with damaged wireinsulation.
¢ Do not wrap the measurement wires around one's;necks

e To prevent cross-infections, the electrodes manufacturers recommend that electrodes
used by persons with HIV, AIDS, Creutzfeldt-Jacob. disease or comparable infections
should not be used by any other people.

¢ Avoid eye contact with the electrode paste: If this happens, rinse the eyes with 0.9%
saline solution. Avoid rubbing the eyes.

e Before application of electrode paste to persons prone to cosmetics allergies
consultation with a doctoris required.

e Consult a doctor right @way.in the event of long-lasting redness, soreness, or swelling at the
site of electrode paste application.

2. Produet édharacteristics

Physiolab is advanced, portable, versatile equipment for physiological measurements. It can be used in
many applications,including:
e Types of biofeedback, e.g. ECG, EEG, SEMG, HRV,
GSR, EMP, HEARTSOUND, STETHOGRAPHY, PULSE
e Scientific Research,
e Hi-tech user interfaces.
PhysiolLab distinguishes, among other things, by
multimodal measurement channels, which functions
can be individually selected by a user.



Product highlights

e 1 to 8 versatile, channels enabling measurements of voltage,
conductance, resistance and temperature signals.

e afunction of each channel is specified by a user
(For example, EEG + SEMG + GSR + TEMP, or 2 x EEG + 2 x SEMG etc.)

e built-in test of electrode-skin impedances and input circuit continuity,

e independent reference inputs for each channel,

e 24-bit resolution of measurements,

e 1% accuracy of

e characteristics enable to minimize signal delay or maximize frequency bandwidth,

e high immunity to electrical interferences,

e option of active shielding of sensor cables to reduce movement artifacts,

e configurable filter of power mains interferences (50/60 Hz or off),

e full galvanic isolation of the subject’s body,

e USB connection to a computer,

e real-time transmission of data to a computer,

e interoperation with many computer applications making possible.flexible/signal processing and
visualization (also in real time), as well as storage in acomputer,

e application programming interface (API),

e device extension with digital signal processor (DSP) executing client-defined algorithms (custom-
made option),

o |ong work without any interruption,

e indicators of power and handshaking,

e small size and weight,

e Remote firmware upgrade.

3. How to Start:

To use a PhysioLab device, firstly, you need to install BioChart Software Application on your system.
For this, check the BioChartinstallation manual. You can download it from following link:

http://www.biostarhealthcare.com/

4. The basics of usage

Power

After installation of BioChart application on your system, connect the PhysioLab device with your
system by using USB cable. PhysiolLab device is powered by a USB cable by connecting with
computer

® “Ordinary” USB cable should not be used


http://www.biostarhealthcare.com/

The device is turned on (or off) by plugging USB cable on both sides. After turning on the Power
indicator should light green.

REMARK: Give sometime for handshaking, when data will send to bulk the start the experiment. If
the device will not be used for long time, USB should be taken out.

Kindly unplug and plug again if handshake is not completed.

Signaling

Physiolab is equipped with multilevel input channels and visual signaling of operation states, giving
high degree of control.

Device indicators

Further information about operational state is passed on by indicators on the,device front plate:

power handshake

e Power — Status of USB:
o does not shine - the device is off,

o red - the device is on, the status of USB is correct,

e Handshake — Statusiof USB:
o does not shine - the device is not connected with software

o_4’green - the device is detected by software

The device will turn ON until the USB is inserted. In order to avoid such situation, it is recommended
to replace USB cable.

Measurement inputs

Depending on a model, PhysiolLab has 1 to 16 identical, highly versatile channels. Each channel has two
differential inputs marked as ,+” and ,,-”. Apart from that the device has a VG socket (virtual ground. Each
connector has 5 pins. Sensors with shielded cables are available on special request.

Wires of electrodes and other sensors should be ended with plugs compatible with that standard.



Phystolab — — —V— — VT

Connections

For measurements of electrophysiological signals (e.g. EEG, SEMG, HRV, GSR) 4,4+” and.;=" inputs of a
channel are connected to two electrodes applied on the skin surface. Furthermore, a connection of the
subject’s body to VG socket with a separate electrode is necessary.

Apart from electrophysiological signals PhysioLab can measure,non=electrical quantities (for example
temperature) with resistive sensors. They are connected between bothiinputs of achannel.

| A+ A+
A- : A-

PhysioLab PhysioLab
G
Connection of electrodes for measurement of Connection of resistive sensor of non-electrical
electrophysiological signals Quantity

For electrophysiological measurements both main types of derivations (montages) can be used:

e bipolar (measurement of potential difference between two sites), and
o referential, also known as monopole (measurement of voltages in reference to common

electrode).

For referential derivations ,,=” inputs of used channels are connected to a single reference electrode

with special splitter.



A+ At
B+ — P+
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Bipolar derivations Referential derivations

Simultaneous measurement of different physical quantities and types of signals in individual channels
is possible.

The following measurement rules should be obeyed:

1. All not used channels should be turned covered.

2. Inall cases of measurement with electrodes on theskin (EEG;;HRV, GSR etc.) the VG
Socket has to be connected to the body with.a séparate electrode.

3. When none of used channels is set to voltage measurement (Channel function not setto
»Voltage”) and is not galvanically connected to the body (e.g. only temperature sensors are
used).

4. Measurements of impedance/resistance/conductance between electrodes on the skin
(e.g. GSR) should be always bipolar, i.e. done with two separate electrodes for a given
channel (none of its inputs should be connected to reference electrode common for a few
channels).

5. When you connect sensors to the device, check if their plugs are inserted into full depth of
measurement sockets. (Otherwise there may be no electrical contact.)

6. If possible, try nottoitouch sensors and their wires during measurements.

7. Control possible sources of artifacts, such as body movements, cell phones etc. It is
especiallyiimportant for measurements of subtle EEG signals (amplitudes of the order of
microvolt’s).

é 8. Measurement sockets cannot be connected to any devices powered from mains power
Sockets of the device (including VG) cannot be connected to real electricalground.

Sensors

For electrophysiological measurements (e.g. ECG, EEG, sEMG, HRV) virtually all electrodes routinely used
for individual modalities (passive), ended with 5pin din connector plugs or standard snaps, can be used.
They may be both disposable and reusable electrodes, made of various materials (AgAgCl, Ag, Au, Sn). A
user can also choose a method of their montage and a way to ensure electrical contact, e.g. with self-
adhesive collars, caps, headbands etc., using adhesive-conductive paste (such as Ten20), gel or saline
solution.



REMARK: Electrodes used on ,,+” and ,,=” inputs of a given measurement channel should be made of the

same material.

REMARK: Dry electrodes can be used with PhysiolLab device for GSR (skin conductance).

For measurements of non-electrical quantities special sensors delivered by the device manufacturer are

required.

Operational remarks

®.

Do not open the device. Do not remake it. Incompetent intervention may cause damage
and violate safety; it also causes loss of warranty.

Do not drop the device and do not expose it to strong bumps. These may.cause
damage to the case and electronic components.

The device should always be dry. Precipitation, high humidityorimineral solutions can
disturb operation and cause corrosion of the electronic componeénts.

Do not use or store the device in dirty or dusty places:"Accumulation of contaminants
inside the device may disturb its operation.

Do not store the device at high temperatures. Do not.leave it in direct sunlight for
prolonged periods of time. It shortens the/life-of electronic componentsand operational
materials and may warp the case.

Do not store the device at low.temperatures. It causes accumulation of moisture inside,
which condenses after heating and may disrupt work of the equipment.

If the device will not be used for a long time, take the USB cable out of port.
Do not use solvents.or strong detergents for cleaning. They may damage thecase.

Use a soft, dry cloth for.cleaning the device. If necessary, use a soft pad moistened with
isopropyl aleohol.

Operational materials and accessories:
Electrodes, cables with TP 1.5mm plugs, electrode paste, and similar accessoriesand
materials can be purchased, among other things:

o Alcohol pads used for skin preparation and cleaning are available in drugstores.

REMARK: electrodes used on ,,+” and ,,=” inputs of a given measurement channel
should be made of the same material (for example both Ag).
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SENSORS

PHONOCARDIO: This sensor is used to measure heart sounds. To measure the sound simply places
the sensor at appropriate place on chest.

GSR PROBE: This sensor is used to measure the galvanic resistance of skin< In this probe two sensors
are attached with single cable. Place the both sensors on the tips of two radial fingers.

£

PHOTOPULSE.TRANSDUCER: This transducer is used to measure the pulse. This transducer is made
up of single sensorattached with single wire. Place the sensor on tip of single radial finger and let
your hand relax.

11



ECG CABLE: This is also a single cable sensor but at the end there are 3to5 clamps to attach with different
electrodes placed on both hands and leg. All the clamps are named like where they will attach, simply like
right arm (RA), Left arm (LA), right leg (RL). RL is grounded mostly.

TEMPERATURE PROBE: This probe is mainly used to measure the temperature. Dinside Connector connects it
with PhysiolLab and thermistor transducer on the body side (other énd)toymeasure the temperature.

STETHOGRAPH: This sensor is used to check the respiratory measurements. A respiratory belt place around
the chest. This belt has two pipes, a Pressure transducer will attach'with one pipe and hand air pump with
the other pipe. Fill some air in the belt with hand air pump.and lock it.

4. BioChart Software

PhysiolLab devices are PC based and comes with Software in the form of auto run CDs and pre-installed
in the Physiograph.

e BioChart —It comes with Inbuilt Experiments and factory default setting for ease of student. It
is used to record experiments and data.
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BioChart Functionality

BioChart interoperate with PhysioLab devices via USB. The functions that can be performed in BioChart
are mentioned below:

New tab

The very first tab is new when you click to open application. As the name implies this tab is used to
start a new experiment. When you click this tab the page in the form of graph will open as in the
picture shown below:
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The second one is the open tab. when you click this tab it will open the experiments record of
patients that you had saved by patient name. It will also tell the date and time when the
experiment had taken. If you want to see the history of the patient reports again just click on

open tab. You can open the all experiments number of times you want.

Print tab

Next, we have print tab. this tab is used to print the experiments in different colors. The options after
clicking the print tab are mentioned below.

Default
BioChart.

Black & White

Inverse Colors

E Please wait

FILE VIEW HRV DISPLAY HELP

o & =, & | K2
New Open |Print | PDF Sett,

Ex|

This will print experiment in the default pattern and color as by the

if you want your experiments in black & white form the click this option.

you can also give the other effects to the output of experiment.

~
Lo
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HGrid

Sweep Speed | g [{,j*’ H s
25 div/sec stim. _Guide HRV D-Pad Reaction

a X

!',. | —
Events | Measure

| Default

Main Screen

Black & Whit
[Es]y oot

ment : Pulse

Dur:

[l

Inverse Colors
Elchannel
+

]
zl 08+

—|Ch: 12
% annel 2
zl 100 4

BPM 62 o

< ok

o 12 <

PDF tab

The use of this tab to convert the output of experiment into Pdf format. If you want to create a file of

the records of patients use this tab. You can easily make pdf and port the data easily and frequently
from one place to another.

Experiment tab

All the factory settings will be set from this tab, settings like channel, filters, frequencies, range etc.

First when you enter the experiment tab the further options will also open. The functions of all other
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options are mentioned below.
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1. After clicking new the manual setting page will open. Firstly, enter the experiment name that
you want to make.

2. Then select the number of channels you want to make.
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3. Going down to the table channel name will appear automatically as you given to the newly
made experiment.

Going one column to next column we must set the hardware channel (H/w CH). Set the channel
according to the hardware connected channel no otherwise transducer will not give the output.

1. Then we have filter settings, set the LF & HF according to the desired frequencies.

2. Range will also set according to the experiment.

3. Save Experiment.
Note: The filter and range settings will set by Biostar healthcare itself because all the
transducers will work on different frequencies and ranges. You don’t need to set the frequencies
and range of the default experiments. Only check the channel number where you connect the
transducer. Channel number should be same as the hardware.

Open: When you click open, all default experiment names will open and then click the
experiment which you want to work on.
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Select any experiment you want to work on and it will open and adopt all the settings
automatically.

Save As: you can save the experiment with your given name that you can find the experiment
records easily.

Settings: By clicking on settings the manual setting page will open. Change the settings only
if desired.

16




B Pleaze wait — X

- -~
O @ B (x| B S| Sweep Speed | &« [EF 4 £ - =
New Open | Print PDF Sett. Experiment Subject ' VGrid HGrid 25 div/sec Stim. Guide HRV D-Pad Reaction Events Measure
Main Screen
FILTERS Experiment Settings Form X
[—]Chat
- Experiment Settings
En ) = Grid Propetties
Al Experment Nome  [Pulse | Black Base Horizotal Grd Bl 5ok Base VerticalGad [
o Select Channels |2 Channels White Base Horizontal Gid [ |  Whie Base Verical Gad [ | Save Experiment
- e Show Horizontal Grid [] Show Vertical Grid [
CH  Channel(CH) Sample _Invert A B-Base BBase W-Base W-Base
No. il CHTpe R Chanmel  H/w Source LF HF Range Unt  CycicMeasure “C° “Toa o Ted
Channel 1 Raw 256 No Physiolab | HwCh-1| 35Hz 0.1Hz Tmv v yclic Measure
2. |Channel 2 Cyclic No Physiolab | Hw Ch-1 V| Cyciic Measure
3
4
[—|Chan |s5.
ESRRAE
LA] 7
8.
T T
08 08
>

Select channels: There are 8 number of channels on which PhysmLa@Qﬂmultaneously

Select the number of channels on which you want to work sim

H/w CH: Set the hardware channel according t cer connected channel number.
LF & HF: Set filter frequencies if required otherwiseith ad set by default.
Range : Range will also set if required.
Unit to set the desired unit of experi a collaborate the experiment select
under Unit.
-
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Firstly, select yes to apply unit conversion.
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Then select the desired, unit name according to the proceeding experiment.

Then we have Unit conversion with two point’s means to calibrate the experiment values.

desired calibration values from point 1 to point 2.

Select save changes after settings.

Subject tab

By using subject tab, we can add information about a Particular Patient and Doctor.

Give the

2
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In this tab we néed to fill the details about the patient that includes: Name, Age, Height, weight, Sex
and Address of thejatient. Name and Designation of the doctor.

Guide tab

There is a guide tab in BioChart. If someone need to read about any type of experiment, then he can
find out the details about it in guide tab. To read the details about any sensor, firstly select type from
experiment and then, click the guide tab. After that, an information box will open that contain details

about it.
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HRV (Heart Rate Variability)

HRYV analyses the beat to beat variations in heart rate in a time. HRV (Heart Rate Variability)
calculated from ECG by determining the time intervals of heart beat and the unit of measurement
is milliseconds (ms). HRV more beneficial than Heart rate, because it gives us closer look to the
heart beats than Heart rate that calculates only number of heart beats per minute. Biochart has a
feature that calculates the HRV.

1. To calculate the HRV, firstly, you need to open the ECG from which you want to
calculate the HRV.
2. Go to Open in Biochart and select the ECG experiment.

ﬂ BIOSTAR - Biochart Application
FILE VIEW HRV DISPLAY HELP

o~ — @
S (E B (Kr| B | S|l = |sweepspeed | & 5[ ED ©
New Open | Print PDF Sett. Experiment Subject | VGrid HGrid 25 div/sec Stim. Guide | HRV | D-Pad Reaction

Main Screen | C:\Users\Bio\Documents\BiostarHealthCare\BioChart\Records\Patient A 10-Feb-2018 151420.bcdatf

4672 Experiment : Pulse Dur;

EIChannel 1 I I I I I I I
+ 0.02
% 0.015

0.01 4

O I e S e

001 4

-0.015

0.02 4
0

v
ElChanneI 2
+

-+
Al 100

112 +

3. Then Click on HRV icon.
4. After that, HRV setting"'window will open as shown below:

| HRV Settings X
Detect ECG
ECG Settings Spectrum Graph Settings
Data Source Channel ‘Channel 1 vl Maximum Frequency (Hz) |0.5
Beat Detection RR Interval (ns) (@08 |- [1200 | No. of Frequencies 500
QRS Width (ms) VLF (Hz) lo |- [ooa ]
Minimum Period in Two Peaks (ms) LF (Hz) {0.04 | = |0.15 l
ECG Beat Threshold Value 200 |w HF (Hz) 015 |- [oas ]
Other Settings ECG Data Selection
Histogram bin width {ms) ® AlData (O Selected Interval A?E%I)ése
pRR Threshold (ms)
SDARR Averaging (sec) 300 2
Exclude Ectopic Beats O e T : Cancel
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6.
7.

Now, click on the Analyse ECG
To view the results of HRV, click on Display and select HRV View:

After that you need to set the following thing:

Channel Name on which the ECG experiment is running
Beat Detection RR Interval (ms)
QRS Width (ms)
Minimum period in two peaks (ms)
ECG beat threshold value

& BIOSTAR - Biochart Application - [Main Screen | C:\Users\Bio\Documents\BiostarHealthCare\BioChart\Records\Patient A 10-Feb-2018

s’ FILE VIEW HRV | DISPLAY | HELP
) : — )
Ne?m, (;pe: ;r_T;' PDH z:f\jlc:::ew ct \|/|(|3|r|||(l HGrid Swijzivs/z)eied ;?r:t (;Ei_d: m {D-F}’adl
FILTERS || SMOOTH | 1.545 = ——gxpenmenrrose Dur:
IElChannel 1 [ [ I [ I [ [
0.02
0.015
0.01
0.005
Vv 0+
-0.005
0.01 7
-0.015
007

8. After clicking of HRV View, following window will open with results:

8 BIOSTAR - Biochart Application - 8 X
FILE VIEW HRV DISPLAY HELP
~ e— 7] -
o &=, > |&F S Il = | sweep speed _ | &« =] - FH ‘@ | e
New Open | Print  PDF Sett. | Experiment Subject | VGrid HGrid 25 div/sec Stim. Guide HRV D-Pad Reaction Events  Measure
Main Screen | C:\Usere\Bic Documents\BiostarblealthCare\BioChart\Records\Patient A 10-Feb-2018 157.. [ | EL]['87] | HRV RR Histograr B ]
FILTERS |[SMOOTH | 1516 Experiment : Pulse Dur
IChannell 0024 T T T T T T 100 Total Beats 49 SDNN (ms) 3430277
= 0015 4 NormalBeats 494  SDDNN(ms)  17.15089
0.01 7 EctopicBeats 2 Ratio 2000093
= 00051 % RMSSD 20.90061
LA 2,005 1 Average HR 86 &
2001 = Min HR 5 VLF Power(ms2) 170214
0,015 s 60
ov D] 8 Max HR 147 LFPower(ms2) 3343459
— Maximum RR 1072 HF Power(ms2)  8.485919
Channel 2 1121 i MinimumRR 408 VLF(%) 802
T 38 Mean RR 700 LF(%) 1576103
s 75 Range RR 664 HF(%) 4000263
A BPM (55 7 2 Median RR 704 LFHF 3.940009
e 38 - A NNEO 5 LF Norm 79.60115
. h pNNS0 1 HF Norm 20.20329
T T T T 0 ix
° O <> o 02 03 04 B 00 470 540 610 630 750 820 830 960 1030100
12| < > Bz A NN Interval ms)
HRV Tachogram EI ol HRV Det tog [a]E =T | Hr \EH @ %] V Poir = HTEI_HE\
RR Interval 493= 688 ms
1680 m
1013 0020 1012
945 7
= 12 N g2 o5
3 = =
£ o
3 T % g s w d
£ -
2 w0 8 % = 70 %
: S 0010 & W
& 6 £ ¥ 66
=
603 575 %
534 2
A A A A 487
466
e o0 o b
0 : 7
S ™o 50 101 151 202 252 303 353 404 454505 | B 400 20 60 40 0 0 2 4 e sow0 |E 0 050 JINS] 40 47 505 R 70 €7 3% 012
B A Interval Number =l Detta NN Interval (ms) = Frequency (Hz) BEa RR Interval fms]
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HRYV Tachogram:

HRV Tachogram shows the RR Interval (ms) time according to interval number. For example,
first RR Interval (ms) time was 700, then, at 1 interval number the pointer will appear on 700
RR interval (ms).

HRV Tachogram LJELJLEE_“!géd

RR Interval 380= 700 ms

1013
545
876
808
740
671
603
534
466
398

RR Interval (ms|

o>

0 50 101 151 202 252 303 353 404 454 505
=] A Interval Number

You can also make modifications in<Tachogram:"You can set X Axis and Y Axis value to
automated or default. Furthermore, you can also delete beats by pointing a beat in Tachogram
and then click on Delete Beat option. By using Goto Beat Position option, you can move on
the position of beat in ECG.

#2 BIOSTAR - Biochart Application - [HRV Tachogram]
oS FILE VIEW HRV DISPLAY HELP

) S L «©
o G Em. > (53| Wm .| & [l == Sweepspeed | &% [T 4 EH
New Open | Print  PDF | Sett. | Experiment Subject | VGrid HGrid 25 div/sec Stim. Guide HRV D-Pad Reaction

RR Interval 146= 784 ms

1013

RR Interval (ms|

X Axis Autosize
740 X Axis Default

Y Axis Autosize
671 Y Axis Default

Delete Beat

Goto Beat Position

[+ 2

398
0 50 101 151 202 252 303 353 40

Bz A Interval Number
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HRYV RR Histogram:

HRV RR Histogram counts the number of RR Intervals (ms) according to time. For example,
in 500 times intervals, 700 RR Interval (ms) appeared approximately 90 times, then the
bar of 700 NN Interval (ms) will have drawn at count 90.

'S N P
[SIEI=T [ Hev i rstogam ===
NN Interval : bin = [680,690] , count = 35
100 ) 100
80 - 20
S S 60
< Q
O (&)
40 40 X Axis Autosize
X Axis Default
20 20 ) )
A A Y Axis Autosize
0 A A : 0 = N Y Axis Default
= 400 470 540 610 680 750 820 850 960 1030100 = 400 470 540 610 680 750 820" 890 960 1030
Bz A NN Interval (ms) B A NN Interval (ms)

Like HRV Tachogram, you can set X Axis,and'Y Axis value to automated or default in HRV
RR Histogram.

HRYV Delta RR Histogram:

HRV Delta RR Histogram‘counts the difference betyouen RR Intervals (ms). For example,
first RR Interval time is,700'ms and next one is 720 ms, then there is a difference of 20 ms.
This Histogram counts thatdifference and draws how many times it has been occurred at

which value. As shownjin«picture, 10 ms difference has been noticed 160 times in RR
intervals (ms).

sl HRV Detla RR Histogram = || =3 | =
160 .
128 —

= 98

L=

Q
54

A 32

=5 ° 00

-100 -80 -60 -40 -20 O 20 40 60 80 100
=] Delta NN Interval {ms)
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HRV Power Spectrum:

HRV Power Spectrum calculates the value of frequencies that includes: Very Low

Frequency (VLF), Low Frequency (LF), and High Frequency (HF) and draws them
according to their value.

HR\

e

TwWer Spectrum | — H =] “ =32 |

0.040 oo e e e

ms*2 X 103 Hz

0.020 -{- U R e e o , sl O

' 0.000 -! e : : : :
| 0.00 0.50
@ Frequency (Hz)

oe>»

HRYV Poincare Plot:

HRV Poincare Plot is graph, in which each RR Interval (ms) has been plotted against next
RR Interval (ms).

HRV Poincar=s Plot o || =) =)
1012

Z 925

= 837

=

= 750

oC = 5

¥ 662

=
575

A 487

B2 400

= 400 487 575 662 750 837 925 1012
== A RR Interval [ms]
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HRV Report:

HRV Report includes the result of all graphs in theoretical form, as shown in figure:

HRV Report %
Total Beats 496 SDNN (ms) 34.30277
Normal Beats 494 SDDNN (ms) 17.15059
Ectopic Beats 2 Ratio 2.000093

RMSSD 20.90061
Average HR 86
Min HR 56 VLF Power(ms2) 170.214
Max HR 147 LF Power{ms2) 33.43459
Maximum RR 1072 HF Power{ms2) 8.485919
Minimum RR 408 VLF{%) 80.2
Mean RR 700 LF(%) 15.76103
Range RR 664 HF (%) 4.000253
Median RR 704 LF/HF 3.940009
NNSO 5 LF Norm 79.60115
pNNSO 1 HF Norm 20.20329

Temporary Settings
NOTE: Experiment should be pause before every kind of settings.

You can set the values temporary while doing an experiment simultaneously. But after finishing
the experiment when you close or'change experiment settings will change automatically.

Click on the experiment name showing in the left top corner like in the picture below experiment
name is ECG so click on.ECG.

For temporary settings first you have to stop the experiment.

a Please wait - [Main Screen]
o FILE VIEW HRV DISPLAY HELP

) | @ G o4 = e <
Nejv' 6pe7| F”;_I'l‘t,v I;ﬁ- ;:;: Ex;;:rir}lent' Smct \|/|(|3|r|||cll HGrid Swe:_:‘:ivs/:):ed y ;fr:‘ Eij_ila‘: m[[)lad] Re:gt,ion
FILTERS || SMOOTH | Time Experiment : Pulse Dur
[—]Channel 1 l
_=+_ Turn Input Off
Al Unit Conversion

Channel Input Setting  »
Cyclic Measurement
LPF

HPF

Notch

Range

v v v v

08

08
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These further options will open after clicking on experiment name in the corner.

Unit conversion:

o

Unit Setting for Hardware Channel Mo : 0

Apply Unit Conversion @ Yes ) Mo W Scale Settings
Select Unit | = Scale Max Upper Value 1.2E+07
Scale Min Lower Value -1.2E+07
Unit Name RSD
c Scale Default Upper Value 120
Unit Conwversion with 2 F M o
Scale Default Lower Valus -120
Poirt 1 0.0001 Vo112 W
Diecimal Places |2 =
Point 2 SE-05 L W
[ Save Changes ] [ Cancel

Select the appropriate unit and set calibration values.

Calibration settings:

TEMPERATURE: Point 1- 0.027 point 1- 2
Point 2- 0.063 point 2- 50

GSR: Point 1-1.890v point 1-100k
Point 2- 2.493y point,2- 51Kk

PRESSURE: Point 1- 40mg point 1-0.71v
Point 2 4150mg, point 2- 2v

Channel input:

Main Screen
[FILTERS | [SMOOTH | Time Experiment : ECG
=l ECG |
Turn Input On
Unit Conversion
| Channel Input Setting ~ » Input Channel  » | Channel 1
Cyclic Measurement Invert Input Channel 2
LPF » Channel 3
HPF » Channel 4
Motch > Channel 5
Range » Channel &
0.8 7 Channel 7
0.5 Channel &
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Select the appropriate input channel number where the transducer is connected.

CYCLIC MEASURMENT:

Cwrclic PMeasurement Settings Display CTH Mo

Source Hw Charnn=l

Measurement Type

Detection S=ttings
Detection Type
Threshold Walus

Fin Cycle Feriod

Scale Settings
Scale From

Scale Tao

Decimal Places Z

&
[ Hw Input ©H-1 - |
[ Simple Threshaold - ]
0 = wwv
Ik = ms

[
[
[

£
£
[}

[

Cancel

J

[ Sawve Changes ]

Select the source input hardware channel number

Select measurement type for example- Rate,.maxima, minima, mean, count, frequency and period.

Detection type will remain simple threshold

Select the threshold value up.to whichthe output waveform peak will touch higher standard.

Select the appropriate min cycle period to avoid the wrong detection of output waveform, like in the
output of ECG and otheFexperiment there is more than one wave in one complete cycle. So, in the

cyclic measurement the other waves can also be detected in one cycle. To avoid the measurement of
other waves.n acycle of @wave select the desired min cycle period.

LPF, HPF & RANGE:

26

e ‘ H % 1 Turn Input O
£l = urn Input On
& Tum Input On Turn Input On Unit Conversion
Unit Conversion Unit Conversion Channel Input Setting ~ »
Ch | Inout Setti 5 Channel Input Setting~ » Cyclic Measurement
annel [nput Setting LPF v
Cyclic Measurement
Cyclic Measurement HPF »
L ’ Notch »
LPF 4 10H:z HPF » ‘ oc Range , .
HPE 4 15Hz Hatch 3 0.05 Hz 457 5V
08 - 2v
MNetch 3 20 Hz Range » 01Hz iy
056 5 ] Heart Rat
Range 4 35Hz 0.2Hz senree oo d 500 m
D65 . 084 03 Hz ed 100 m
one 70 4
08 100 Hz [ Heart Rate 10 miv
150H ¥ e N seny
4 10Hz BPM 50 v| 1mv
[ Heart Rate 80 m




Select the low pass ,high pass filters and range according to the experiment or transducer you are
working on.

Increase or decrease output voltage:

Main Screen

Time Experment : ECG Total Records :
& Ece
3.13
2.34 4
1.56
0.78
ny 0

0.78 1

-1.56 o

-2.34

-3.13 4

To increase or decrease the output voltage of experiment, continuously click.on +,- icon on the left
corner.

If your output is in linear form means there is need to increase the.voltage by +, and if the output
waveform is exceeding the screen then decrease the voltage by icon:

The icon A below the -, + is to place the waveform on itsiplace automatically.

PLAY & PAUSE:

To play and pause the experiment click the play icon,shownin the lower left corner. Beside play pause
you can also record the experiment by clicking the red dotted icon just near the play icon.

And to extract the output waveform clickdthe icon with/arrows going in opposite direction, and to
compress the waveform click the icon with afrows intersecting at a line.

[5] Heart Rate
[l 90 -

2]
30 4

70 1

60

BPM 50

40 5

30 4

— ] T T T T T T
<> || 21 01 02 03 04 05 06
P 12 [ )

o~
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Experiments Procedure

ARTERIAL PULSE TRACING

INTRODUCTION

Arterial pulse is the pressure wave that travels along the arteries due to forceful ejection of
blood during systole into the arterial system. Arterial pulse can be only recorded by the device
called Physiolab, it gives the important details like nature and pattern of pulse wave. Arterial
waves are of two types Central and Peripheral pulse. The pulse recorded from aorta and bigger
arteries is the central pulse and the other pulse can record by peripheral arties.

Peripheral pulse can be recorded by noninvasive techniques by using Photo Transducer.
METHOD

Transmission of pressure waves along the walls of vessels are interlinked, with each ventricular
contraction. Transducers placed on the finger detect the pressufe waves and further switched
to the recorder device Polygraph.

ACCESSORIES

POLYGARPH — (PHYSIOLAB)

This is a device used for multi data system comes'with'various transducer and sensor.
TRANSDUCER —The Transducer used to determine thearterial pulse is PHOTOPULSE
Transducer (BSPL507). One side of transducer is.connected with polygraph.

Placement of sensor-

EXPERIMENT

1. Place the sensor on the tip of the radial finger and let your hand relax.
2. Click new and open pulse experiment.
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#2 BIOSTAR - Biochart Application - lal
é@‘@}‘{}‘ 4= [ S |l = | sweepspeed | &% [ % EH - =
New Open | Print PDF Sett. || Experiment Subject ' VGrid HGrid 25 div/sec Stim. Guide HRV D-Pad Reaction Events  Measure
,ﬁ‘ oo T a Temperature =
EChannall s ;_ : i
G R
GSR
Raee] Electrocardiogr
ECG
1032.667 4 demo
499333
-567.333
-1100.667
1634 -
-2167.333
M &szﬂ . o o o oi o o o7 8 08 .
Go to Experiment setting and select the input channel, where we co t transducer, set
other parameter like filter and gain if require. Save setti
N’ ¢
B BIOSTAR - Biochart Application - X

Sweep Speed
25 div/sec

x| B o & |

P
.| S&ES
Sett. | Experiment Subject | VGrid HGI

Stim. Guide HRV D-Pad Reaction

Print  PDF

o @ =, >
ew Open

To calibrate and set the unit of experiment select under unit.
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"Main Screen
FILTERS | [SMOOTH | Time Experimert : Puise Dur:
%C"‘"""” o5 Beperiment Setings Form X
= f
E 06 qumm Gid g
B |[— i ]| oo
02 Select Channels White Base Horzontal Grid White Base Vertcal Grid
a0 | i 5 Show Horizontal Grid [4] Show Vettical Grid [7]
02
CH  Chemnel(CH) Sample Invett BBase B-Base W-Base W-Base
a4 |8 T CHType Same Ve Hyw Source IF HF  Range  Unt  CycicMeasue “crp ron on Tem
06 Channel 1 Raw 256 No Physiolab |HwCh-1| 35Hz | 0.1Hz 1mv v e e
28+ [2 |Channei2 Cycic No | Physiolab | HwCh-l v ]
3
|Channel 2 1 ‘
m 2 |4 ‘
Ll 100 5. I
LA] 6. |
L i |
754 [g i
BPM 62 o
50 4
3 4
254
12 4
NS P
s




B BIOSTAR - Biochart Application - X

.H&‘Lgh A= = I =3I Sweep Speed | & [ZF 4 EH ‘& o =
Print PDF Sett. | Experiment Subject | VGrid HGI 25 div/sec Stim. Guide HRV D-Pad Reaction Events  Measure |

New Open

'Main Screen
FILTERS | [SMOOTH | Time Experiment : Puise Dur
|Sleasnail a] Bperiment Setings Form X
Ed ) ’
T 064 Experiment Settings G Propertes
g4 if || Expedment Name Black Base Horzontal Grd [JJJlj  Black Base VericalGrid [l
02  SelectChamels Whie Base Horizontal Gid ||  Whte Base Vertical Gid [
v o | B G 5 Show Horizortal Grid Show Vetical Grd
092+
| [eA™ crameich Sample_Invert B-Base BBase W-Base W-Base
S I et CHType  Sample et 4w Souce IF HF  Range  Unt  CycicMessure Poose BBase WBose W fas
264 | 1. [Channel1 Raw | 256 | MNo | Physolab |HwChi| 36Hz | 00Hz | 1mv [V
" S
o} > |Channel2 Gyl Unit Setting for Hardware Channel No : 0
- 3 I
|Channel 2 <
7 vz |4 Aoply UntConversion O Yes @ No V Scale Settings
o w [ St [ s eorie
= Scale Min Lower Value
s [ Und Name [RSD [
o 2 Scale Defaukt Upper Value | 0001
Unit Conversion with 2 Point Caliration —
h2p Scale Defaut Lower Value ~ -0.001
wu Y T —
504 Decimal Places
w2 [ [ v
35 4
| SeoveCranges |
= [ Save Cranges |
12 4

LTERS | [ sMooTH | 1112 542 192 /0. True # True

Zhannel 1
250 —

187 —
125
52 —

T o

-125 —

[TATS
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ELECTROCARDIOGRAPHY

The method or recording Electrocardiogram (ECG) by a machine Electrocardiograph is called
Electrocardiography.
ECG is the recordings of Electrical fluctuations of heart during the cardiac cycle.
ACCESSORIES
1. PhysioLab Machine used to record the Electrical activities of Heart.
2. Cardiac jelly to clean the body surface where electrodes will place.
3. ECG Lead for standard lead recording
4. Optional item ECG lead selector is available for recording Pericardial and augmented
lead.

Placement of Electrode.

Preparedhe skin
Use disposable ECG electrode
3. For Recording Standard Lead |, we need to connect Right Arm RA, Left Arm LA, Ground
Right Leg RL
EXPERIMENT

1. Connect PhysioLab Machine with PC through USB cable and open BioChart.
2. Go to Experiments and select ECG (Electrocardiography).
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- BIOSTAR - Biochart Appllcatlon
FILE VIEW HRV DISPLAY  HELP

- = — — <
o G | = > | 1F = .|| &= | Sweep Speed &< [EF % =
New Open Print PDF Sett. Experiment Subject VGrid HGrid 25 div/sec Stim. Guide HRV D-Pat
z New :
Open > Te t
[FILTERS |[SMOOTH | Time l | Auliaii s Lr:
Stethograph
_IChannel 1 Save |y
0.8 Save As Pulse
[+] B
Al e . ultichannels
zl 0.8 W Settings...
Heart Sound
04 -
GSR
Oz Electrocardiogr
mV 0 ECG I
02 demo
0.4 -
0.6
0.8
|_|ChanneI2

1. Go to experiment settings, if you want to change any reco
the input channel, range and filters if require. Save experime

for ECG Wave and other for Heart Beat per Minute.

uﬁﬂ>u i’f‘w.

onent. Select

in
fg&two channels, one

-~ = @ a
= SN Sweep Speed _ | & [=F 4 EH ‘©
New Open | Print PDF Sett. | Experiment Subject | VGrid HGrid 25 div/sec Stim. Guide HRV D-Pad Reaction
Main Screen
Time Experiment : Blectrocardiogr Dur:
E]ECG Experiment Settings Form X \.
El 0.8 4
iment Setti
I] 06 Eoam — Grid Properties
04 EpementNeme |Beciocardog Black Base Horzontal Grid [ Black Base Vetical Grid || |
024  SelectChannels |2Channels v | White Base Horizortal Grid White Base Vettical Grid | Save Experiment |
mV 0 PhysiolsbChamnels 8 Show Horizontal Giid [ Show Vertical Grid [] ’ C.
024
CH Channel(CH) Sample Invert g’ ¢ B-Base B-Base W-Base W-Base
244 [No. Hine CH-Type Rate Channel H/w Source LF HF Range Unit Cyclic Measure CH Tk CH g
061 ECG Raw 256 No PhysioLab HwCh-1 | 70Hz 0.2Hz TmV \ ‘ Cyclic Measure
084 |2 |Chamnel2 Cyclic No Physiolab | Hw Ch-1 Cyclic Measure |
3. E
ElchanneIZ 7 |
90 4
[ 5
[A] 83 [e
70 7.
50 4 \ o
No need to cl ECG signal . it is already factory clibirated.

After all the settings click on play icon and ECG will appear on screen. Press record button for

further View.
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GALVANIC SKIN RESPONSE

(GSR)

Silver Chloride Electrode probe is used as a transducer.

Placement of sensors on fingers-

EXPERIMENT

1. Place the sensors on the tip of the fingers, relaxiyourhand.
2. Open the software BioChart and select the GSR.experiment.

2 BIOSTAR - Biochart Application
FILE VIEW HRV DISPLAY HELP

= o —_— @
S =, > x| = .| & | E Sweep Speed | &« [F - 11 ‘o2
New Open Print PDF Sett. Experiment Subject VGrid HGrid 25 div/sec Stim. Guide HRV D-Pad Reaction
| =
S T TET New
Main Screen |
Open > Temperature
[FILTERS |[SMOOTH | Time o er
Stethograph
E}ECG Save graphy
0.8 Save As Pulse
:
A . Multichannels
08 % settings...
Heart Sound
04+
GSR
92 Electrocardiogr
mV 0+ ECG
0.2 + demo
04
0.6
0.8
EChannelZ
I 80

Select the appropriate channel and range and filters if required.
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B BIOSTAR - Biochart Applicatio
FILE VIEW HRV DISPLAY HELP
2=, B (KF| T .| S |l E |SweepSpeed | ¢ ] 4-EH ‘@

o Gy : = X
New Open Print PDF Sett. Experiment Subject VGrid HGrid 25 div/sec Stim. Guide HRV D-Pad Reaction
FILTERS || SMOOTH | Time Experiment : GSR Dur:
E]Channel 1 Experiment Settings Form X
El | Experiment Settings
E 71 Grid Properties
Experiment Name |GSR Black Base Horizontal Grid - Black Base Vertical Grid -
10 Select Channels |1 Channels White Base Horizontal Grid [ |  Whie Base Vertical Gid [ | Save Experiment
Physiolab Channels 8 Show Horizontal Grid Show Vertical Grid Gl
91 4
Chaﬁ:ﬁéCH) CH-Type S;r;tpele C::‘;l:rr\tel H/w Source LF HF Range Unit Cyclic Measure E‘gf_‘se B:F:):e W_(:Bﬁse W-i-z;se
172 4 Channel 1 | Raw 256 | MNo | Physolab |HwChi| 10Hz | DC 5V v e - i ]

V 254 4

335 o

.\1‘.‘” .U".A .w‘.w

Click on GSR and select unit conversion to change the units and set the collaboration to
collaborate the values.

¥®™ BIOSTAR - Biochart Application
FILE VIEW HRV DISPLAY HELP

b EE2 | == . = | =% = [ = | sweep Spes
MNew Open Print PDF Sett. Subject vGrid HGrid 2S div/sec
Main Screen
| FILTERS || sSMOOTH | Time Experiment : GSR Dur:
EIChannel 1 |
E Turn Input Off
z Unit Conwversion
Channel Input Setting >
Cyclic Measurement
LPF >
HPF >
Notch >
Range >

172 1

Select the unit required for.eutput and select calibrations from point 1 to point 2 for
calibrate.

Unit Setting for Harcdware Channel Mo @ 0 @
Apphy Unit Conversion @ res ) Mo W Scale Settings
Select Unit [-,u.- v] Scale Max Upper Walues MaM
— Scale Min Lower Walue MNakM
Unit Name W
Scale Default Upper Walue Mak
Unit Conwersion with 2 Point Calibration
Scale Default Lower Value MNamM
Point 1 O v o W
Decimal Places |T =
Point 2 0O v oo W
[ Sawve Changes ] [ Cancel ]

Factory Calibration

-0.262v= 51k

-0.358v= 100k

After all settings click on play button to start the experiment.
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PHONOCARDIO (HEART SOUND)

Placement of Phonocardio

EXPERIMENT

1. Phono cardio transducer should be used to rec rt sound.
2. Open BioChart.

3. Select Heart Sound from Experim ntsQI

BIOSTAR - Biochart Application
FILE VIEW HRV  DISPLAY HELP

~ L - —— < _—

o TR dE B | F || ke || = | Sweep Speed
New Open Print PDF Sett. Experiment Subject VGrid HGrid 2S div/sec
S e New
s | |

Open > Temperature
| FILTERS |[ SMOOTH | Time 5 -
Stethograph
— |Channel 1 Save TReN
Save As Pulse
== :
_ = ) Multichannels
A -71 ¥ Settings... T
| Heart Sound II
GSR
A2 Electrocardiogr
ECG
91 demo
172
VvV 254 —

4. Go to settings from the experiment icon then select the desired filter frequencies, range
and channel number if required, save settings.
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. BIOSTAR - Biochart Application

Nm Open Print PDF Expenment

[FUTERS][SWOOTH | Te  Epeinert:Heat Sund

Stim.  Guide HRV D-Pad Reaction

ElChannel 1
B
[A]

FILTERS SMOQTH

Experiment Settings Form

Back Base HorzontalGrd [JJJJ] - 8ok Base verical Gt |
Whie Base Horzortal Gid || Whie Base VeticalGrd [_|
Show Horzonta Gid [7

Cycic Measure "™ “rog” CH Ted

215 Experiment :

B-Base B-Base W-Base W-Base

[=] phonocardio

08 1

0.5 -

02 1

0244

08 -
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STETHOGRAPHY

1. Stethography is the method by which respiratory movements are recorded.
2. Stethograph transducer will be used for this experiment.
3. Turn on PHYSIOLAB machine and open BioChart.

Placement of respiration belt-

EXPERIMENT

1. Tie the respiration belt around your chest
2. Connect one pipe with hand air pump and etherwith transducer.
3. Click on experiments and open stethograph gxperiment.

E BIOSTAR - Biochart Application
FILE VIEW HRV DISPLAY HELP

e -~ ——
o G (= X (x| /=™ O & | Sweep Speed
New Open Print PDF Sett. Experiment Subject VGrid HGrid 25 div/sec
= New
Main Screen I
Open > Temperature
[FILTERS |[SMOOTH | Time = -
Stethograph
—|Channel 1 Save I ol ek |
L Save As Pulse
=I < Multichannels
A 3 i Settings...
T Heart Sound
GSR
6 .
Electrocardiogr
ECG
4 demo
2 —
VvV 0 -

Set all the settings if needed for the experiment like range, frequencies and channel number
from settings.
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. BIOSTAR - Biochart Application

fhi Sweep Speed | &% [] 4 EH ‘@

Subjgct 'VGrid HGrid 25 div/sec Stim. Guide HRV D-Pad Reaction

New Open |Pnnt PDF ‘ |Expenment

[FITERS ][SMOOTH ] Time  Experment : Stethography D,
—|Channel 1 Experiment Settings Form "
EE :
zl 038 -
06
04 B-Base B-Base W-Base
‘ W-Base W-Base
Text CH Text
02
v o
02

Click play button to start experiment and record for further analysi

NN

FILTERS | | SMOOTH | 13 Experiment : Stethography Total Records :

[=] Respiration
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Thermistor is used as a transducer

EXPERIMENT

TEMPERATURE

1. Turn on Physiolab and BioChart.
2. Go to temperature option through experiment icon.

g BIOSTAR - Biochart Application

FILE VIEW HRV DISPLAY HELP
1 3 S —
=) (=, > | £F | —_— T Sweep Speed &
New Open Print PDF Sett. Experiment Subject VGrid HGrid 25 div/sec Stim
= -
e e New
Main Screen
Open > " Temperature
[ FILTERS |[ SMOOTH | Time I B ",r:
Stethography
Channel 1 Save
' Save As Pulse
Multichannels
0.8 T3 Settings...
Heart Sound
GSR
e Electrocardiogr
ECG
0.4 demo
0.2
Select the appropriate channel, range and filters if required.
B BI0STAR - Biochart Application
FILE VIEW HRV DISPLAY HELP
O &=, B (| B S [l == | sweepspeed | &« ] 4 EH ‘@2
New Open | Print PDF Sett. | Experiment Subject | VGrid HGrid 25 div/sec Stim. Guide HRV D-Pad Reaction
Main Screen
Time: Experiment : Temperature Dur:
E'Channel 1 Experiment Settings Form X
-+ =
E 2099334 4 Experiment Settings Gid Propertes
Experiment Name | Temperature Black Base Horzontal Grid ]  lack Base Vertical Gid [Jl
1566 Select Channels |1 Channels White Base Horizontal Grid |:| White Base Vertical Grid I:l | Save Experiment
Physiolab Chanels 8 Show Horizontal Grid Show Vertical Grid [ ‘ c
1032.667
CH Channel(CH) Sample Invert . . B-Base B-Base W-Base W-Base |
No. ,vN_a_T?. CH-Type Rme 9‘?”.‘.‘?! H/w Source LF HF Range Unit | Cyclic Measune‘ CH Text CH T?“” I
499.333 - Channel 1 Raw | 256 No | Physolab |HwCh-1| 10Hz | DC 2v C || Cyclic Measure u
e ' |
c a4 |3 ]
4 |
5. |

To set the unit conversion and to calibrate the experiment select under unit
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or H

Apphy Unit Conversion @ Yes ) Mo C Scale Settings

Select Unit IE vi Scale Max Upper Value 1000

W Scale Min Lower YWalue 1000
Unit Mame |RSD
Scale Default Upper Valus 5
Unit Conversion with 2 Point Calibration

Scale Default Lower Value -50
Point 1 1 Vo110 L
Decimal Places |0 Iil
Point 2 O Voo C
[ Sawve Changes ] [ Cancel ]

Factory Calibration Value
0.027v=2C
0.068V=50C

After settings Experiment, click on play icon to start the experile click on meter

for zooming on Screen
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