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IEC 60601-1:2005/A1:2012 Medical electrical equipment -- Part 1: General requirements for
basic safety and essential performance.

IEC 60601-1-2:2014 Medical electrical equipment- Part 1-2: General requirements for basic
safety and essential performance- Collateral standard: Electromagnetic compatibility -
Requirements and tests.

IEC 60601-1-6:2010 Medical electrical equipment - Part 1-6: General requirements for basic
safety and essential performance - Collateral standard: Usability.

IEC 60601-1-8:2006/AMD 1:2012 Medical electrical equipment- Part 1-8: General requi-
rements for basic safety and essential performance- Collateral Standard: General requirements,
tests and guidance for alarm systems in medical electrical equipment and medical electrical
systems.

IEC 60601-2-12:2001 Medical electrical equipment- Part 2-12: Particular requirements for the
safety of lung ventilators- Critical care ventilators.

ISO 80601-2-12: 2011 Medical electrical equipment- Part 2-12: Particular requirements for
basic safety and essential performance of critical care ventilators

ISO 14971:2007 Application of risk management to medical devices.

ISO 15223-1: 2016 Symbols to be used with medical device labels, labeling and information
to be supplied.

IEC 62304:2006 Medical device software - Software life cycle processes

IEC 62366:2007 Medical Devices-Application of usability engineering to medical devices
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EDP

S 3 O il 51,510 slgd g oy S|
3.5 kg/cm? ~ 3.43 bars (343.2 kP — 50 psi)
7.0 kg/cm? ~ 6.86 bars (686.4 kP — 100 psi)
120 £ 5 cmH20
T 290> b 1 p VT g liabol s 51 o0 licias!
100 £ 5 cmH20
180 L/min (120 L/min for air compressor)

0.2 - 180 L/min.

55 L/min (at pressure of 280 kPa, measured at the gas input)

180 L/min (at pressure of 280 kPa, measured at the gas input)

20 seconds

ADL: 130 L/min
PED: 40 L/min
NEO-INF: 17 L/min

0.16 L/cmH20O

Air: DISS 34" - 16 male connector

Oxygen: DISS 9/16" - 18 male connector

Air: DISS 3/4" - 16 female connector (both ends)
Oxygen: DISS 9/16" - 18 female connector (both ends)
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Parameter Range
Value Initial Value Increments
Minimum Maximum
Patient Type
- ADL PED NEO ADL PED NEO ADL PED |NEO ADL PED | NEO
Combo Param. Unit
Apnea TApnea S 5 5 60 1
Number 1 - 3 - 1 -
Per Hour 5 - 20 - 5 -
Sigh
Added V1 % 30 10 - 100 - 10 -
Pressure Limit| cmH,O 40 5 - 120 - 5 -
Diameter mm 8.0 5.0 5.0 4.0 - 12.0 8.0 - 0.5 0.5 -
Tube Comp.
Compensate % 50 - 10 - 100 - 5 -
Period s 20 20 10 10 40 5
02 Suction X 5 20 5
O Enrichment % MAX MAX 10
20 100-MAX 80
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Parameter range
Value Initial Value Step
Minimum Maximum
Patient Type
_ ADL PED NEO ADL PED NEO ADL PED NEO ADL PED | NEO
Param. Unit
Dependi | Dependi|Dependi] 0.050 | 0.020 0.100 0.030 0.005 0.001
ngon | ngon | ngon
Vr L IBW IBW IBW 0.002 0.150 0.001
0.100 | 0.030 2.500 | 0.300 0.010 | 0.005
and and and
mi/kg | mli/kg | ml/kg
Ti/ Timax S 1.00 0.60 0.30 0.30 0.10 0.10 3.00 0.01
1.0 2.0 0.1
Thiigh S 5.0 2.0 10.0 2-30
10.0 30.0 1.0
0.2 2.0 0.1
Trow S 15 2.0 10.0 2-30
10.0 30.0 1.0
ILE - 1:9 1:15.6 | 1:5.6 1:199 4:1 1:0.1
12" 25" 30"
E bpm 6 6 12 1 100 150 150 1
6
>
PEEP cmH20 5 5 3 0 50 1
>
PEEPHign cmH20 10 10 8 5 50 1
>
PEEPLow cmH20 5 5 3 0 50 1
02 % 50 21 100 1
Flow Shape % 0 0 100 100
Pinsp cmHz0 15 | 8 | 8 2 100 1
Rise Time s 0.2 0.1 06 | 0.6 | 0.4 0.05
PS cmH0 5 0 100 1
Exp. Trigger % 25 5 80 5
Ve L 6.0 4.0 - 1.0 50.0 0.1
Protal cmH20 - - 10 - - 2 - - 70 - - 1
Cont. Flow L/min - - 8 - - 2 40 - - 1
Insp. Pause Time S 0-OFF [ 0-OFF - 0-OFF | 0-OFF - 2.00 2.00 - 0.25 0.25 -
Insp. Trigger 0.2 1.0 0.2-1
P 11109 L/min 3.0 3.0 1.0
(Flow) 1.0 15.0 1-15
Insp. Trigger 0.2 0.5 0.2-1
cmH0 15 15 0.3
(Pressure) 0.5 20.0 1-20
*_For VCV, PCV, PRVC and TCPL modes
**_For Neo patients in VSIMV + PS ¢PSIMV + PS and NSIMV + PS modes
*** When Leak Compensation is active but not in CPAP + CF mode.
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I1b (According to the Medical Device Directive 93/42/EEC)

Class I — Type B (According to IEC 60601-1)
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Sailogy laseia—FA Jpor

S 3 8 bt (51,19 Sl g &3S i &
3.5 kg/cm? ~ 3.43 bars (343.2 kP — 50 psi) S5 Les Jslas
7.0 kg/cm? ~ 6.86 bars (686.4 kP — 100 psi) 38 Lad aSlas
120 £ 5 cmH20 (PLIM max ) (9,5 ;o o0y 3gamma ,Lid iSTo>
p YT 290 b 1 YT g lirabol it 51 o0 lisias! OB 5Lad 2Slas (g pSojluil gy s
100 £ 5 cmH20 (Pwmax ) ;I8 ,Las Slos
180 L/min (120 L/min for air compressor) 399 35 guie (sold
0.2 - 180 L/min. L9y by ot &8l (gl iSTos
55 L/min (at pressure of 280 kPa, measured at the gas input) Al Ve ol 50 ,elig lawg SLiosge 8 seld uSilis
180 L/min (at pressure of 280 kPa, measured at the gas input) Al ¥ loy Do 5o ey Lawgs 5Lis 90 515 geld iSTa> Sl
20 seconds T YNl senS] Clle Gliae zid slp p3Y Gley yiSTas

ADL: 130 L/min
PED: 40 L/min aido j0 jlew & JESI LB oo STl
NEO-INF: 17 L/min
0.16 L/cmH20 9Lty dsls il
Air: DISS %" - 16 male connector
Oxygen: DISS 9/16” - 18 male connector oketiy ealiial 2,90 55 (529,5 )5S
Air: DISS 3/4" - 16 female connector (both ends)

Oxygen: DISS 9/16" - 18 female connector (both ends) oty ol5ins & 8 e Jlail g sl 290 oSl
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Parameter range
Value Initial Value Step
Minimum Maximum
Patient Type ADL | PED [ NEO | ADL | PED | NEO | ADL | PED | NEO ADL PED NEO
Param. Unit
0.050 | 0.020 0.100 | 0.030 0.005 0.001
Vr L 0.400 | 0.050 | 0.010 0.002 0.150 0.001
0.100 | 0.030 2.500 | 0.300 0.010 0.005
Ti/ Timax S 0.30 | 0.60 | 1.00 | 0.30 | 0.10 | 0.10 3.00 0.01
Thigh S 1.0 2.0 0.1
5.0 2.0 10.0 0.5
10.0 30.0 1.0
Trow S 0.2 2.0 0.1
15 2.0 10.0 0.5
10.0 30.0 1.0
I.E - 1:4.01:3.0 | 1:5.6 1:599 5.0:0 1/0.1
12 [ 25t [ 30t
F bpm 6 6 122 1 100 | 150 150 1
6
23
PEEP cmH20 5 5 3 0 50 1
23
PEEPHign cmH20 10 10 8 0 50 1
23
PEEPLow cmH20 5 5 3 0 50 1
02 % 50 21 100 1
Flow Shape % 0 0 100 100
Pinsp emH0 | 15 | 8 | 8 2 100 1
Rise Time s 02 0.1 0.6 | 06 | 0.4 0.1
PS cmH20 5 0 100 1
Exp. Trigger % 25 5 80 5
Ve L 6.0 [ 40 | - 1.0 50.0 0.1
Protal L/min - - 10 - - 2 - - 70 - - 1
Cont. Flow L/min - - 8 - - 2 40 - - 1
Insp. Pause 0- 0- 0- 0-
. S - - 2.00 | 2.00 - 0.25 0.25 -
Time OFF | OFF OFF | OFF
Insp. Trigger 0.2 1.0 0.1
P T1ag L/min 30 | 30 | 10
(Flow) 1.0 15.0 1.0
Insp. Trigger 0.2 0.5 0.1
cmH20 15| 15 | 03
(Pressure) 0.5 20.0 0.5
For VCV, PCV, PRVC and TCPL modes
For Neo patients in VSIMV + PS ¢PSIMV + PS and NSIMV + PS modes
When Leak Compensation is activated but not in CPAP + CF mode.

V- WPM46-7
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Parameter Range

Value Initial Value Increments
Minimum Maximum
Patient Type ADL PED NEO ADL PED NEO ADL PED NEO ADL PED NEO
Combo Param. Unit
Apnea Thapnea s 5 5 60 1
Number - 1 - 1 - 3 - 1 -
Per Hour - 5 - 5 - 20 - 5 -
Sigh
Added V1 % 30 - 10 - 100 - 10 -
Pressure Limit cmH20 40 - 5 - 120 - 5 -
Diameter mm 8.0 5.0 - 5.0 4.0 - 12.0 8.0 - 0.5 0.5 -
Tube Comp.
Compensate % 50 - 10 - 100 - 5 -
Period S 10 20 20 10 40 5
02 Suction 5 20 5
O Enrichment % MAX MAX 10
20 100-MAX 80
0digld ovalie leb}'l.c‘)la -OY Jgox
TE Ftotal
F’Trach F’meam
Peak Flow PEEP
Ppiat Ve
I.E T;
ETCOZ Ppeak
VTco2 Leak %
0, Concent. Ve




Wogdd 39i0iig 8 .39,15 slowr! EDP
o VT aaliis -OF g
Parameter range
Value Default Value Step
Minimum Maximum
Patient Type ADL PED NEO ADL PED NEO ADL PED NEO ADL PED NEO
Alarm Limit Unit
Low P cmH20 5 5 2 1 Min (99, High P) 1
High P cmH20 40 30 25 10 120 1
0.200 .
Low Ve L 0.150 0.025 0.005 0.010 | 0.001 | 0.001 High Ve - Step 0.001 - 0.030: 0.001
: — 0.030 - 0.100: 0.005
High Ve L 0.600 0.075 0 650” Low Vre + Step 3.000 | 0.500 0.250 0.100 — 3.000: 0.010
. 9.00 6.00 . 0.01- 0.20:0.01
Low Ve L/min 0.45 0.01 High Ve - Step
7.00 1.90 0.20 - 1.00: 0.05
1.00 - 2.00:0.10
L § 3.00 2.00 .
High 7& L/min 0.15 Low Ve + Step 55.00 2.00 - 10.00: 0.50
2.50 0.60
10.00 - 55.00: 1.00
Low Oz % 40 19 Min (95, Oz - 2) 1
High O % 60 Max (25, Oz + 2) 110 1
High F Bpm 30 30 40 3 160 1
High PEEP cmH20 20 1 50 1
Low ETCO: mmHg 30 1 High ETCO2 - 1 1
High ETCO» mmHg 50 Low ETCO2 + 1 150 1
a. Modes with parameter V1
b. Modes without parameter V1
c. PSV (MVguaranteed) mode
d. All ventilator modes without PSV (MVguaranteed) mode
eV Sgo Slaseine -00 Jgoxr
Sound power level 43.33dB
Alarm volume range 75.88 70.31dB
Vay WPM46-7
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Guidance and manufacturer’s declaration — electromagnetic emissions

The ventilator is intended for use in the electromagnetic environment specified below. The customer or the
user of the ventilator should ensure that it is used in such an environment.

Electromagnetic environment -
guidance (the intended place to use the

Emission Test Compliance ventilator based on its application is
operation rooms of hospitals.)
The ventilator uses RF energy merely for
Conducted Electromagnetic its internal function. Therefore, its RF
Interference Class B emissions are very low and are not likely to
CISPR 11 cause any interference in nearby electronic
equipment.
Radiated Electromagnetic
Interference Class B
CISPR 11
Harmonic emissions Class A The ventilator is suitable for use in all
IEC 61000-3-2 establishments, including domestic
Voltage fluctuations/ flicker stablishments.
emissions -
IEC 61000-3-3

(sreablisog i8I (sl -OA Jgoo-

Guidance and manufacturer’s declaration — electromagnetic immunity

The ventilator is intended for use in the electromagnetic environment specified below. The customer or the

user of the ventilator

IMMUNITY test

IEC 60601 test level

Compliance level

Electromagnetic
environment —

Guidance (the intended place
to use the ventilator based on
its application is critical care
units of hospitals with below
specifications)

Electrostatic
discharge (ESD)

+8 kV contact
+2 kV, +4 kV, +8 kV,

+8 kV contact
+2 kV, +4 kV, £8 kV,

Floors should be made up of
wood, concrete or ceramic tile.
If the floors are covered with

IEC 61000-4-2 +15 KV air +15 KV air ?er;tt?\?g%umi?i?;e;ac:il ; be”:i
least 30 %.
Electrical fast ﬁﬁeksv for power supply ﬁﬁeksv for power supply Mains power quality should be

transient/burst

+1 kV for input/output

1 kV for input/output

that of a typical commercial or

IEC 61000-4-4 . . hospital environment.
lines lines
Surge *+ 1 kV line(s) to ﬁieig; line(s) to Mains power quality should be
IEC 61000-4-5 line(s) _ 2 KV (line(s) to that qf atypl_cal commercial or
* 2 kV line(s) to earth carth hospital environment.
Va¥ WPM46-7
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Voltage dips, short
interruptions and
voltage variations
on power supply
input lines

IEC 61000-4-11

Cycle 0.5
UT=0%
Phase=0°,
135°,
180°, 225°, 270°, 315°.
Cycle 1

UT=0%

Phase=0°

Cycle 25 (50Hz)

Cycle 30 (60Hz)
UT=70%

Phase=0°

Cycle 250 (50Hz)
Cycle 300 (60Hz)
UT=0%

45°, 90°,

Cycle 0.5
UT=0%
Phase=0°,
135°, 180°,
225°, 270°, 315°.
Cycle 1

UT=0%
Phase=0°

Cycle 25 (50Hz)
Cycle 30 (60Hz)
UT =70%
Phase=0°

Cycle 250 (50Hz)
Cycle 300 (60Hz)
UT=0%

45°,  90°,

Mains power quality should be
that of a typical commercial or
hospital environment. If the
user of the ventilator requires
continued operation during
power mains interruptions, it is
recommended that the
ventilator is supplied by an
uninterruptible power supply
or a battery.

Phase=0° Phase=0°
The power frequency
Power frequency magnetic  field must be
(50/60 Hz) characteristic of a typical
magnetic field 30 Afm 30 Afm location in a typical
IEC 61000-4-8 commercial or  hospital

environment.

NOTE: UT is the a.c. mains voltage prior to application of the test level.

(smaolineg ySI ool =08 Jga

Guidance and manufacturer’s declaration — Electromagnetic immunity

The ventilator is intended for use in the electromagnetic environment specified below. The customer or the
user of the ventilator should ensure that it is used in such an electromagnetic environment..

ARTA

IMMUNITY test IEC 60601 test level ICompliance Ele_zctromagnetic environment -
evel guidance
Portable and mobile RF communications
equipment should not be used close to
any part of ventilator, including cables.
The recommended separation distance is
calculated in the equation applicable to
the frequency of the transmitter.
3Vrms 10 Vrms
150 kHz to 80 MHz | 150 kHz to 80
outside MHz outside
ISM bands ISM bands
6 Vrms 10 Vrms : :
150 kHz to 80 MHz | 150 kHz to 80 Recommended separation distance
Conducted RF in ISM MHz in ISM
IEC 61000-4-6 bands Bands
d=0.35VP
d=1.2VP

WPM46-7
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10 V/m
3V/m 80 MHz - 3.0 | d=1,2v/P 80 MHz to 800 MHz
80 MHz - 2.7 GHz GHz d=2,3v/P 800 MHz to 2,5 GHz
80% AMat1kHz |80 % AM at 1
kHz

Radiated RF
IEC 61000-4-3

where P is the maximum output power
rating of the transmitter in watts (W)
according to the transmitter manufacturer
and d is the recommended separation
distance in metres (m).p

Field strengths from fixed RF
. transmitters, as determined by an
Immunity to electromagnetic site survey,®

proximity fields See Table 52 See Table 52 should be less than the compliance level
IEC 61000-4-3 in each frequency range.¢

Interference may occur in the vicinity of
equipment marked with the following
symbol:

()

NOTE 1: At 80 MHz and 800 MHz, the higher frequency range applies.
NOTE 2: These guidelines may not apply in all situations. Electromagnetic propagation is affected by
absorption and reflection from the structures, objects and people.

a) The ISM (Industrial, Scientific and Medical) bands between 150 kHz and 80 MHz are 6,765 MHz to 6,795
MHz; 13,553 MHz to 13,567 MHz; 26,957 MHz to 27,283 MHz; and 40,66 MHz to 40,70 MHz.

b) The compliance levels in the ISM frequency bands between 150 kHz and 80 MHz and in the frequency
range 80 MHz to 2,5 GHz are intended to decrease the probability of mobile/portable communications
equipment that could cause interference if it is brought into patient areas inadvertently. For this reason, an
additional factor of 10/3 has been incorporated into the formulae used in calculating the recommended
separation distance from transmitters in these frequency ranges.

¢) Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and
land mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted
theoretically accurately. To assess the electromagnetic environment due to the fixed RF transmitters, an
electromagnetic site survey should be considered. If the measured field strength in the location in which the
ventilator is used exceeds the applicable RF compliance level, the ventilator should be observed to verify the
normal operation. If any abnormal performance is observed, additional measures may be necessary, such as
re-orienting or relocating ventilator.

d) Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 10 V/m.

Va8 WPM46-7
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Test Band Service Modulation Maximum Distance Immunity
frequency power (W) (m) Test Level
(MHz) (V/m)
(MHz)
385 380-390 TETRA400 Pulse 1.8 0.3 27
modulation
18Hz
450 430-470 GMRS 460,FRS 460 FMz+5kHz 2 0.3 28
deviation
1kHz sine
710 704-787 LTE Band 13,17 Pulse 0.2 0.3 9
modulation
745 217Hz
780
810 800-960 GSM 800/900, TETRA Pulse 2 0.3 28
800, iDEN 820, CDMA modulation
870 850,LTE Band 5 18Hz
930
1720 1700-1990 GSM 1800,CDMA Pulse 2 0.3 28
1900,GSM 1900, modulation
1845 DECT,LTE Band 217 Hz
1970 1,2,3,4,25, UMTS
2450 2400-2570 | Bluetooth, WLAN,802.11 Pulse 2 0.3 28
b/g/n, RFID 2450,LTE modulation
Band 7 217Hz
5240 5100-5800 WLAN 802.11 a/n Pulse 0.2 0.3 9
modulation
5500
217 Hz
5785
Vay WPM46-7
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and the ventilator,according to the maximum output power of the communications equipment.

The ventilator is intended for use in an electromagnetic environment in which the radiated RF disturbances
are controlled. The customer or the user of the ventilator can help prevent electromagnetic interference by

maintaining a minimum distance between portable and mobile RF communications equipment (transmitters)

Rated Electric field Minimum
maximum strenghth separation
output E(V/m) at distance
power of frequency (m)
transmitter band
P(W) d=6/ENP
or 0.3,
whichever
is greater
380 to 390
MHz
0.01 27 0.3
0.1 27 0.3
1 27 0.3
10 27 0.7
100 27 2.22
VaA

Rated Electric field Minimum
maximum strenghth separation
output power E(V/m) at distance (m)

of transmitter frequency
P(W) band d=6/EVP
or 0.3,
whichever is
greater
430 to 470
MHz
0.01 28 0.3
0.1 28 0.3
1 28 0.3
10 28 0.68
100 28 2.14

WPM46-7




EDP

Wogid ygidedg 5 1)U losal
Rated Electric field Minimum
maximum strenghth separation
output E(V/m) at distance
power of frequency (m)
transmitter band
POW) d=6/ENP
or 0.3,
whichever
is greater
380 to 390
MHz
0.01 27 0.3
0.1 27 0.3
1 27 0.3
10 27 0.7
100 27 2.22

144

Rated Electric field Minimum
maximum strenghth separation
output power E(V/m) at distance (m)

of transmitter frequency
P(W) band d= 6/ENP
or 0.3,
whichever is
greater
430 to 470
MHz
0.01 28 0.3
0.1 28 0.3
1 28 0.3
10 28 0.68
100 28 2.14
WPM46-7




EDP

Wogid ygidedg 5 1)U losal
Rated Electric field Minimum
maximum strenghth separation
output E(V/m) at distance
power of frequency (m)
transmitter band
POW) d=6/ENP
or 0.3,
whichever
is greater
704 to 787
MHz
0.01 9 0.3
0.1 9 0.3
1 9 0.67
10 9 2.11
100 9 6.67
Y * 0

Rated Electric field Minimum
maximum strenghth separation
output power E(V/m) at distance (m)

of transmitter frequency
P(W) band d= 6/ENP
or 0.3,
whichever is
greater
800 to 960
MHz
0.01 28 0.3
0.1 28 0.3
1 28 0.3
10 28 0.68
100 28 2.14

WPM46-7
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Rated Electric field Minimum
maximum | strenghth E(V/m) | separation
output at frequency distance
power of band (m)
transmitter
P(W) d=6/ENP
or 0.3,
whichever
is greater
1700 to 1990
MHz

0.01 28 0.3

0.1 28 0.3

1 28 0.3

10 28 0.68

100 28 2.14

Rated Electric field Minimum
maximum strenghth separation
output power E(V/m) at distance (m)

of transmitter frequency
P(W) band d= 6/ENP
or 0.3,
whichever is
greater
2400 to 2570
MHz
0.01 28 0.3
0.1 28 0.3
1 28 0.3
10 28 0.68
100 28 2.14
WPM46-7
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Rated Electric field Minimum Rated Electric field Minimum
maximum strenghth separation maximum strenghth separation
output E(V/m) at distance (m) output power of E(V/m) at distance (m)
power of frequency transmitter frequency
transmitter band d=6/EP P(W) band d=6/EP
PW) or 0.3, or 0.3,
whichever is whichever is
greater greater
80to2.7 51t05.8
GHz GHz
0.01 10 0.3 0.01 9 0.3
0.1 10 0.3 0.1 9 0.3
1 10 0.6 1 9 0.67
10 10 1.9 10 9 2.11
100 9 6.67
100 10 6
Y.y WPMA46-7




o Pl Lad



£ lwo!

\ 7



Zy

wogid yeddg 5 2,1 sloid EDP
EJOPRL A
oBiws sl jeo sl y
il 599 S bl cblis b Billae g (dove D) yhe Gl ) Jpaze (nl
239 5s0 Al | gl wiis i o8 ke ol Galed azmio 5 (g nSUl ooy o
iy ol
3,08 3929 sl Jlas gl by 23T 3 wls o aslail 90 5L ®

WS e g o oadile JSTg bl o laddly oo glgl 5o 1) oK =

Vo WPM46-7



Wogid y9iliig (5 2 U slovd! EDP

V-7 WPM46-7



