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JAPANESE INDUSTRIAL STANDARD JIS

Q ~ - Ambulatory ECG Recording System (Holter System) T 1117-1988

1.  Scope

This Japanese Industrial Standard specifies the ambulatory ECG recording system for clinical diagonis
which is carried by the subject for a long time to conduct ECG analysis and records ECG on magnetic tape,
hereinafter referred to as the "ambulatory recording system".

2.  Definitions

For the purpose of this Standard the following definitions apply. Other terms and definition are given
in JIS T 1001, JIS T 1002 and JIS T 1003.

(1) ambulatory recording system  The ambulatory recording system to conduct recording ECG on
magnetic tape, hereinafter, referred to as the "magnetic recording”.

(2) regenerating device A device to regenerate with a hlgh speed the ECG recorded magnetically in
ambulatory recording system, -

(3) recording device A device to record ECG built-in the regenerating device.

Q (4) leading  To lead cardiac action potential for magnetic recording ECG to ambulatory reeording
Y system,

(5) leadelectrode  An electrode to be fixed at some part of organism to detect the cardiac action
potential,

(6) leadcord A cord to combine the lead electrode with the ambulatory recording system,

™ i 'nput circuit A circuit from lead cord to buffer amphﬁer of ambulatory recording system includ-
ing high frequency removing filter, protective circuit, etc.

(8) inputimpedance An equivalent input resistance of ambulatory recording system at the side of
lead cord. '

(9) currentin input circuit A current flowing between input part of amplifier and neutral electrode
of ambulatory recording system.

(10) regenerative output  Regenerative output voltage of ECG of regenerator.

(11) recording sensitivity Magnitude of amplitude recorded on chart d1v1ded by input voltage in unit
mm/mV.

(12) standard sensitivity ~ Sensitivity capable of recording in amplitude indicated by manufacturer with
recording device of regenerator, when the sinusoidal wave voltage of 10 Hz, 1 mV (p-p) is applied
. to ambulatory recording system by an independent signal generating device other than ambulatory
recording system,

(13) sensitivity selector A switch to change over the recording sensitivity.

(14) calibrator A device to record magnetically the voltage corresponding to standard sensitivity in
. ambulatory recording system.

(15) permissible overload voltage ~ Signal input voltage causing no damage to ambulatory recording
system, ‘

(16) tape speed deviation  Percentage of deviation of tape speed of magnetic tape from rated value to
rated value.

Applicable Standards:

JIS T 1001-General Requirements for Safety of Medical Electrical Equipment

JIS T 1002-General Rules for Safety Testing Procedures of Medical Electrical Equipment

JIS T 1003-Testing Methods for Electrical Safety of Medical Electrical Equipment

JST 1004-Testing Methods for Mechanical Safety of Medical Electrical Equipment
‘ JIS T 1005-Style Manual for Instruction Manuals
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(17) wow flutter  Oscillation of regenerated signal caused by the variation of tape speed of magnetic é

tape represented by percentage of peak value of variation (p-p) to rated value of tape speed.

(18) monitoring function  Function to ascertain the input signal of ambulatory recording system.

(19) monitoring output  Output voltage at monitor terminal.

3.  Using Conditions
The using conditions shall comply with 3. of JIS T 1001.

4. Safety
The items relating to safety shall be in accordance with JIS T 1001.

Further, the form and degree of protection for electric shock shall meet the following classifications
specified in 4. of JIS T 1001 in each.

(1) Classification by Form of Protection for Electric Shock  The ambulatory recording system shall
be an instrument with internal power source.

(2) Classification by Degree of Protection for Electric Shock ~ The ambulatory recording system shall
be B type, BF type or CF type instrument.

5. Performances 0

5.1 Standard Sensitivity = When the test has been conducted according to 7.5.1, the error of standard
sensitivity shall be within + 10 %. However, the error when the sensitivity is changed over in system
equipped with sensitivity selector shall be within + 5 %.

5.2 Variation of Regenerated Output by Variation of Power Source Voltage of Ambulatory Recording
System  When the power source voltage has been changed according to 7.5.2 to + 10 % and ~ 20 % of
nominal voltage of battery defined in operation manual instruction, the variation of regenerated output shall
be within + 10 %.

5.3 Variation of Monitoring Output by D.C. Voltage Superimposition ~ The variation of monitoring out-
put by d.c. voltage superimposition shall be as follows.

(1) When d.c. voltage of + 150 mV is superimposed on the input of ambulatory recording system ac-
cording to 7.5.3 (1), the variation of monitoring output shall be within * 5 %.

(2) Whend.c. vbltage of + 150 mV is superimposed between input terminal and neutral point (N)
electrode mounting terminal according to 7.5.3 (2), the variation of monitoring output shall be
within = 5 %.

5.4 Amplitude Characteristic

5.4.1 Linearity of A.C. Amplitude  The linearity of a.c. amplitude between 0.5 to 6 mV (p-p) tested ac- é
cording to 7.5.4 (1) shall be within x 10 %.

5.4.2 Qverall Frequency Characteristics  When the test is conducted according to 7.5.4 (2), the
regenerated output shall be 70 % or over up to 130 % incl. at 0.2 Hz to 35 Hz, taking that at 10 Hz as 100 %.

5.5 Interference between Channels When the test is conducted according to 7.5.5, the regenerated out-
put of non-input channel by interference shall be 1/20 or under of that when sinusoidal wave voltage of 10 Hz,
1mV (p-p) is applied.

5.6 Internal Noise When the test is conducted according to 7.5.6, the noise amplitude of regenerated
output shall be 1/20 or under of that when sinusoidal wave voltage of 10 Hz, 1 mV (p-p) is applied.

5.7 Suppression of In-Phase Signal ~ When the test is conducted according to 7.5.7, the regenerated or
monitoring output shall be that when the sinusoidal wave voltage of 10 Hz, 2 mV (p-p) is applied or under.
5.8 Input Circuit

5.8.1 Input Impedance  When the test is conducted according to 7.5.8 (1), the impedance between
electrode mounting terminals of every channel shall be 5 MQ or over.

5.8.2 Current in Input Circuit When the test is conducted according to 7.5.8 (2), the current of every
channel shall be 0.1 #A or under.
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’ 59 Calibrator ~When the test is conducted according to 7.5.9, the error of regenerated output by
calibrator to that by test signal generator shall be within = 5 %.

510 Permissible Ovér Load Voltage " Even if after the test has been conducted according to 7.5.10, the
ambulatory recording system shall not be damaged and shall meet this Standard.

5.11 Deviation of Tape Speed ~When the test is conducted according to 7.5.11, the deviation of tape
speed shall be within * 5 %. '

512 WowFlutter ~When the test is conducted according to 7.5.12, the wow flutter shall be within 10 %.

5.13 Correspondence of Recorded ECG and Time  When the test is conducted according to 7.5.13, the
difference between the indicated time of ECG and the actual time shall be within = 30 min.

5.14 Maximum Continuous Recording Time ~ When the test is conducted according to 7.5.14, the maxi-
mum continuous recording time shall be 24 h or over.

6.  Construction and Structure

6.1 Construction The ambulatory recording systelﬁ shall be constructed with lead electrode, lead cord,
input circuit, amplifier, tape driving mechanism, etc. as shown in Fig, 1.

‘ Fig. 1. Construction of Ambulatory Recording System
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6.2 Structure 7 :
‘ 6.2.1 Tape Driving Mechanism of Ambulatory Recording System  The ambulatory recording system

shall be the mechanism taken into consideration the following points because the subject to be inspected car-
ries it for a long time in daily life.

(1) Tobe of the structure meeting the performances of this Standard against vibration, acceleration
- and shock in using conditions.

(2) To be of the structure little as far as possible in generated mechanical noise or of structure capable
of noise protection measures.

6.2.2 Armour of Ambulatory Recording System  The ambulatory recording system shall be solid,
small and light to endure the long time carrying by the subject. :

Moreover, the mechanism capable of mounting securely shall be equipped with.
6.2.3 Lead Electrodes and Lead Cords

(1) LeadElectrodes To be of structure easy to be attached and capable of contaciing closely with
skin and of material quality not easily to be affected by salts, and the like.

Further, to be of material quality and of structure so that the voltage between two electrodes
- measured by medium of electrode paste may be 150 mV or under.

\.,
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