


The electrocardiograph is a device that is able to graphically
represent the time evolution of the cardiac potentials, through the
use of a writing system dependent on the cardiac signal, sensed
through electrodes placed according to certain derivations and
consequently amplified and conditioned.



A small box is 1 mm x 1 mm and
represents 0.1 mV x 0.04 seconds.
A large box is 5 mm x 5 mm and
represents 0.5 mV x 0.20 seconds.

*RR interval: 0.6-1.2 seconds

*P wave: 80 milliseconds

*PR interval: 120-200 milliseconds
*PR segment: 50-120 milliseconds
*QRS complex: 80-100 milliseconds
*ST segment: 80-120 milliseconds

*T wave: 160 milliseconds

ST interval: 320 milliseconds

*QT interval: 420 milliseconds or less

if heart rate is 60 beats per minute
(bpm)



Lead placement

. L 12-lead placement
Einthoven’s triangle 6-lead placement
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Disposable electrodes: they contain a circular electrode (stainless
steel or silver/silver chloride), positioned in a self-adhesive
support, which is used to stick the electrode to the patient’s skin,
once it’s shaved and degreased. They do not require the use of
electrode gel.

Reusable electrodes: they are made of stainless steel or
silver/silver chloride. They require conductive gel, must be
cleaned with water or ethyl alcohol after each use to remove the
gel. If the electrodes are made of silver/silver chloride, the use of
abrasive substances should be avoided to avoid damages to the
AgCl layer.
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This circuit combines the signals coming from the set of electrodes linked
to the patient so that the operator can select the different derivations
without changing the position of the electrodes on the patient.
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It allows the operator to manually input a signal with a certain amplitude
(ideally constant in time) as an input to the amplifier, in order to calibrate
the device
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It is used to amplify the ECG. Typical features of this stage are:
1) Differential input;
2) High input impedance (1-10 Mohm) to optimise the signal transfer to the

following stages;
3) High CMMRR (common mode rejection ratio), about 60-80 dB to minimise the
effect of the noise due to the common mode signals that are fed as an input.

In some models the preamplifier has the common mode signals as one of the
outputs, which can be conditioned and fed back to the patient to diminish its effect

on the ECG.
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This block allows to feed the common mode signal (one of the outputs of the
preamplifier) back to the patient. This signal will need to be in phase opposition
with the original common mode signal, to diminish its effects.

A high resistor (5-10 Mohm) is placed in series with this output of the preamplifier
to avoid that a high current flows in the patient.

Not all the ECGs have this block.
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Not all the ECGs have this block.

The ones that have it belong to class CF and got this symbol

This block:

1) Electrically insulates the patient from the electrical grid, to avoid that the
patient is exposed to high currents in case of malfunctioning;

2) Avoid that some leakage currents coming from other devices linked to the
patients flow to the ground through the ECG.

The insulation can be optic or electromagnetic (usually used together).
A malfunctioning of this block compromises the measures and exposes the
operators and the patients to the risk of accidental electrocution.
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They let to attenuate some frequency bands in order to improve the readability of
the signal. All the available ECGs today allow to apply a band-stop filter to
attenuate the noises that have the same frequency as of the electrical grid.

It is possible to add other filters in more advanced devices. The most frequent filter
is the one used to reduce the artefacts due to breathing and muscle tremors.
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This block amplifies the ECG signal that has been conditioned by the previous
stages. This block allows to superimpose a continuous component, variable thanks
to a potentiometer, to let the operator to position the pen on the desired line.



Common
mode

Lead

Electrodes selector

Writing
system

Chart
transport
system

Calibrator

ECG
Amplifier

Power
amplifier

Marker

Insulation
block

Filter



It allows the operator to mark particularly interesting sections of the signal in
order to make them easy to find while reading the ECG.
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The patient linked to a ECG can be exposed to the risk of electrocution in 2 ways:
1) When leakage currents, coming from the electrodes on the patient or from the
chassis of the device towards the ground, flow through him;

2) When the patient is linked to other devices or when the patient comes into
contact with a metallic mass with a potential different from the ground potential.



In order to keep the patient safe the leakage currents should be less than 100
microampere if the link patient-device is done through external electrodes. If the
link patient-device is done through electrodes directly positioned on the heart,
the leakage current should be less than 10 microampere.

In order to avoid accidental electrocution with other devices, the patient should
be isolated from the ground:

 Use beds made of insulating materials;
* Avoid linking the patient to other devices that can be a low-impedance path

towards the ground;
e Avoid that the patient comes into contact with metallic masses such as

radiators, metallic bedside tables etc.
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Periodic Maintenance



User Manual



User Manual
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