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. JAPANESE INDUSTRIAL STANDARD JIS

Neonatal Monitors T 1308-1988

1. Scope

This Japanese Industrial Standard specifies the neonatal monitors for
the purpose of monitoring on neonate the electrocardiogram and heart rate as
well as respiratory curve and respiratory rate by impedance method for a
long period of time.

2. Definitions

For the purpose of this Standard, the following definitions apply.
Other terms and definitions are given in JIS T 1001 and JIS T 1304,

(1) impedance method The method to pass a slight high frequency
current in organism to measure the voltage change proportional

to the change of electrical impedance of organism at this time as
’ respiratory change. '

(2) induction electrode Electrode to induce the changes of action
voltage of heart and electric impedance of chest wall.

(3) current electrode Electrode for exclusive use to pass a slight high
frequency current in organism. ' ’

(4) impedance between electrodes Impedance between induction electrodes
at frequency generated by high frequency current.

(5) impedance change Changing of impedance between electrodes or its
changed amount.

(6) measurement current High frequency current passing between
electrodes.

(7) reference respiratory sensitivity = Sensitivity able to take out the
’ impedance change of organism of 1 Q as output voltage of 1 V.

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 1008-Testing Methods for Electrical Safety of Medical Electrical
Equipment ,

JIS T 1004-Testing Methods for Mechanical Safety of Medical Electrical
Equipment

. JIS T 1005-Style Manual for Instruction Manuals
' JIS T 1304-ECG Monitors
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(8) alarm Information to excite attention of user, and the like of instru- C
ment by means of light, sound, etc. appealing to visual, auditory

senses and the like, at the time of generation of abnormalities,
and the like.

(9) alarming state State where the alarm of instrument is generating.

3. Working Conditions

The working conditions shall comply with 3. of JIS T 1001.

4. Safety

The items relating to safety shall comply with the following. To other
items, JIS T 1001 shall apply.

(1) The type and degree of protection against electric shock shall meet
the following classifications specified in JIS T 1001 in each. ' é
(a) Classification by type of protection against electric shock

Class I appliance or Class II appliance

(b) Classification by degree of protection against electric shock

BF type appliance or CF type appliance. However, the leakage
current in patient of BF type appliance shall be 0.01 mA under
normal state and 0.05 mA under single failure state.

(2) Class I appliance shall be equipped with additional protective earth
terminal,

5. Performance

5.1 Heart Rate Indicating Part (Including Electrocardiographic Signal
Amplifying Part)

5.1.1 Accuracy of Heart Rate Indication The error when the test is e
conducted according to the test method of (1) of 7.5.1 shall be within
+ 2.5 % of full scale.

5.1.2 Detection of Heart Beat Rhythm When the test is conducted ac-
cording to the test method of (1) of 7.5.2, the heart beat rhythm shall be
able to be detected by plus-minus bipolar signal of 0.3 mV and 3 mV at
reference sensitivity (the output voltage for input of 1 mV shall be 1 V
+50 mV).

Further, the heart rate shall be able to be counted by this signal.

5.1.3 Accuracy of Heart Beat Alarm Setting When the test is conducted
according to the test method of (1) of 7.5.3, the tolerance at the set value
of heart beat alarm shall comply with Table 1.
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Table 1. Set Value and Tolerance of Heart Beat Alarm

Set value of heart
beat alarm Tolerance
(heart beat/min) (heart beat/min)
Upper limit 160 +10
o setting‘ 240 +12
flo 7
Lower limit 60 4
setting 90 5

5.1.4 Auxiliary Output The device equipped with auxiliary output
terminal in order to output the electrocardiogram and heart rate in external
side shall have the performance specified in the following (1) and (2).

Q (1) Sensitivity When the test is conducted according to the methods
b 8 of (1) and (2) of 7.5.4.

(a) The output voltage against input of 1 mV for electrocardiogram
shall be within 1V 5 %,

(b) The output and accuracy of heart rate shall be as given in
Table 2.

Table 2. Output and Accuracy of Heart Rate .

Heart rate output

Heart beat/min Accuracy %

voltage V
60 0.6
90 0.9 5

: 120 1.2

(2) Output Impedance and Output Short Circuit Protection When the
test is conducted according to the test methods of (1) and (2) of
7.5.4, the output impedance shall be 100 Q or under.

Further, the output circuit shall output normally the output

voltage even after it has been short circuited continuously for
. 30 sec.

5.2 Respiratory Curve Amplifying Part

5.2.1 Frequency Characteristic When the test is conducfed according
to the test method of 7.5.5, the frequency characteristic shall be within
~*10 %in the range of 0.1 to 2 Hz taking 1 Hz as reference.

5.2.2 Straighfness When the test is conducted according to the test
method of 7,5.6, the straightness shall be within * 10 %.
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5.2.3 Internal Noise When the test is conducted according to the test
method of 7.5.7, the internal noise shall be 0.2 Q or under when converted
to input in the state where the input terminal is connected with 480 Q.

5.3 Respiration Rate Indicating Part

5.3.1 Accuracy of Respiration Rate Indication When the tests at 60
time/min, 90 time/min and 120 time/min are conducted according to the test
method of (2) of 7.5.1, the errors shall be within =5 % of full scale.

5.3.2 Detection of Respiratory Rhythm When the test is conducted
according to the test method of (2) of 7.5.2, the respiratory rhythm shall
be able to be detected by respiratory reference load signal of 0.3 Q.

Further, the respiration rate shall be able to be counted by this signal.

5.3.3 Accuracy of Apnoea Alarm Setting When the test is conducted
according to the test method of (2) of 7.5.3, the error of apnoea alarm
setting time shall be within * 2 sec. O

3.3.4 Auxiliary Output The device equipped with auxiliary output
terminal in order to output the respiratory curve in external side shall
have the performances of the following (1) and (2).

according to the test method of (3) of 7.5.4, the output against
the impedance change of input of 1 © shall be within 1 V #10 %.

(2) Output Impedance and Output Short Circuit Protection When the
test is conducted according to the test method of (3) of 7.5.4, the
output impedance shall be 100 & or under.

(1) Standard Respiratory Sensitivity When the test is conducted

Further, the output circuit shall output normally the output
voltage even after continuous short circuit for 30 sec.

5.4 Electrocardiogram and Respiratory Curve Indicating Part

5.4.1 Indication of Electrocardiogram The electrocardiogram shall be 6
indicated according to (1) and (2) of 6.1.1, 6.1.2to 6.1.10 and 6.1.12 of
JIS T 1304.

5.4.2 Indication of Respiratory Curve The regulator of continuously
changing type or change over type shall be equipped and each sensitivity
and error shall be as follows.

Further, the sensitivity in which the application of impedance change
1 § to input causes fluctuation of 20 mm on display surface of Braun tube
or the like shall be taken as 1.

(1) Continuously Changing Type When the test is conducted ac-
cording to the test method of (1) of 7.5.8, the highest
sensitivity shall be 20 mm/ or over.

(2) Change Over Type The sensitivity shall be the three steps of
5 (10 mm/Q), 1 (20 mm/2) and 2 (40 mm/R) and the error when

the test is conducted according to the test method of (2) of 7.5.8 .
shall be within *10 $%. \ ‘
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5.4.3 Stability The specification of (4) of 6.1.12 of JIS T 1304 shall
apply. :

6. Construction and Structure

6.1 Construction The construction of neonatal monitors shall be classified
into the following 2.

B (D

Heart Rate and Respiration Rate Indicating Device (Fig. 1) This is a
device to indicate the heart rate and respiration rate and shall be
constructed by induction electrode, induction cord, electrocardio-
graphic signal amplifying part, respiratory curve amplifying part,
heart rate indicating part, respiration rate indicating part and power
supply.

(2) Indicating Device of Electrocardiogram, Respiratory Curve, Heart

Rate and Respiration Rate (Fig. 2) This is the device to indicate
the electrocardiogram and respiratory curve on display surface of

. Braun tube, etc. and to indicate heart rate and respiration rate
and shall be constructed by induction electrode, induction cord,
electrocardiographic signal amplifying part, heart rate indicating
part, respiration rate indicating part, electrocardiogram-respiratory
curve indicating part and power supply.

Fig. 1. Construction of Heart Rate and Respiration Rate
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Fig. 2. Construction of Indicating Device of Electrocardiogram,
Respiratory Curve, Heart Rate and Respiration Rate
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