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1. EISFunctional schema (Fig.1)
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Comments of thefigure 1
EIS device has 6 tactile el ectrodes connected to the patient. Each electrode can be active (10) or
passive (12) and it is managed by the software. Thereis afilter of low frequency (14), repeaters
16, 18, areference voltage unit (generator) 20, Analog-digital converter (ADC — serial type
AD7828) (22), electrically isolation (24), electrical isolation (26) to digital buses, high frequency
filter (28), USB-controller (30), generator (32), circuit (34), memory (ROM) (36), power bus

(38), connectors (40) for connecting the device to the USB-port of the computer.
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Block 20 generates the reference voltage signal (1.28 V) that isfed to the active electrode 10,
which is connected to the patient. Then the signal passes through the patient and the passive
electrode 12. The noiseisfiltered by pass the filter 14 and then through repeaters 16 providing
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galvanic isolation, isreleased for processing at the analog-digital converter (ADC) 22. ADC
convertsthe signal to digital form (digitizing). The digital code goes through a galvanic isolation
(26) to USB controller 30 and then is released for the further processing to the slot 40 of the USB
port of the computer.

2. EISOutput signal

ElS has electrical generator (20). It is sending the output signal waveform. The signal
waveform isrectangular, is continuous during 1 second / per human body segment located
between 2 electrodes: EIS active and passive el ectrodes.

This operation is realized 22 times according to a sequence as shown below in the figure 8
below. The signal is sending to EIS Active electrode with Frequency 700 Hz and tension U
(output) =1.28 V and

| (intensity) = 12 pA. (Figure 2)
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Fig.2 Output Signal waveform
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3. EISInput signal

The signal is transmitted to the EIS Passive el ectrode and after the passage through the body
pathway , the input signal_wavefor m isrectangular, is continuous during 1 second and the
voltage and theintensity had been changed according to theresistance of the traver sed
body pathway.

Voltage [V]

Time [5]

Fig.3 Input Signal waveform

The signal is transmitted to the Analog — Digital Converter ADC.

The ADC (AD 7828) converts the input Tension (U) and the Intensity (1) to aDigital code in
numeric form from O to 100.
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Data transmitted to the software from the ADC:
The above data from the table 1 are transmitted to the software viathe USB port from the

deviceto the computer.

According to the Ohm’s law: U=R.1, the software converts the data (V oltage and
intensity) in Resistance R= U/l and then in conductivity C= 1/R .

Then the software converts the datain graph for each segment, the graph could be
represented by an exponential graph corresponding in ordinate with the recorded 32
conductivities values in one second and in abscissa thetime in ms.

Thefirst point is named SPA (start point or first value) and the last point EPA (end point
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Fig.4 Graph generate by the software for each segment.
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3. EISgeneral scheme of signals
EIS Output EIS Input signal ADC (AD7818) Graph generate
signal (to device) by the software
(From device) ElS Passive for each segment
EIS Active electrode
ﬁ/ — 5/
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1 |

Fig.5 General Scheme
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4. Sequence of the EI' S measur ement
El S device makes the measurement of the conductivities between Active and Passive el ectrode
during 1 second / 1 human body segment
It records 22 segments according to the sequence Figure 6.

Anode | | Cathode
3 L Fand | = | L farehead
10 | Hferskand | == | L feehesd
T Aband | = | R feeehead
m Lhand | = | B hard
.8 Lipat | =] Lhand
o Fodeed | =] L fook
7 A hand | = | B ol
8. | Liowbasd | = | B nand
] Lhand | = | R forshead
i) Figed | = | Lhand
o Akand | [ Lloct
1. | Lioretsad | = | Lhardd
B | Liooebead | =] Bfoetead
3 | R foehesd | = | Hhaed
) W hand | = Lhasd
5 Lhand | +| Lo
13 Lipog | = Bfoot
E Bipod | == | B hand
BL Hhand | = | L foncuead
18 | Bicenbead | =] L hand
| Lhang [ =] Aol
2 Lipet | =] Bnand

AR
M
MM

Fig.6 EI S Sequence of measur ement
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5. Softwaresignal of the 22 segmentsin real time

Therefore, according to the description of the measurement between each pair of electrodes as
shown above, in the full cycle of the measurement, the hardware will transmit 32 X 22 = 704
measures of Resistance to the software viathe USB interface.

And the software will manage 22 measurements of conductivity in numeric form, and 22
measurements of delta conductivity (EPA- SPA).

Figure 7
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