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CLASSIFICATION

Protection against electroshock

Class I, Type CF for all modules (except Multi-gas, NIBP and BFA
modules that are BF) (based on IEC 60601-1).

Protection

Against Electro surgery and Defibrillator (Except BFA)

Mode of operation

Continues operation equipment

Harmful Liquid Proof Degree

IPX1

Method of disinfection

Refer to each module's chapters and chapter Care & Cleaning for detail.

Safety of anesthetic mixture

Not suitable for use in the presence of a flammable anaesthetic mixture
with air or with oxygen or nitrous oxide.

General

Display

Alborz B9 1366 x 768 | 18.5”
ZAGROS s 800 x 600 | 12.17
Alvand H12 TFT/LED COLOR | 800 x600 | 12.1”
Alvand H18 1366 x 768 | 18.5”
Alvand V18 768 x1366 | 18.5”

Numeric Parameters

ECG (HR,PVCs,ST, RR)

Cardiac output (C.0.)

Sp02(SpO2, PR, PI)

NIBP (SYS, DIA, MAP)

IBP(SYS,DIA,MAP)

TEMP(TL, T2, DT)

GAS(EtCo2, FiCo2, AWRR, EtN20, FiN20, EtO2, FiO2, EtAA,
FiAA)

BFA(BFI, BS%, EMG%, SQI1%)

Alarm limits

Waveforms

ECG, SPO2, IBP, RESP/GAS, EEG

Operation Method

Membrane/Keys and rotary knob, Touch Screen

AC Power 100 - 240 VAC, 50/60 Hz , current: 0.9 - 0.4 A
ECG
Lead & Wire Options
Selectable: 3,5 or 12 Leads Selectable: 3,5 or 10 Wires
3 ECG Leads I, I, I 3 Lead wires ECG Cable
5 Leads ECG: II1111,V,aVR,aVF,aVL 5 Lead wires ECG Cable
12 Leads ECG : I IL,11I, aVR,aVF,aVvL , V1,Vv2, V3, V4, V5. V6 | 10 Lead wires ECG Cable
Dynamic Range +5mVv
DC offset voltage range + 300 mV
Lead Off Current <90 nA
Gain 4,2,1,1/2,1/4, Auto
Calibration 1mV, 0.5 sec
Filters “MONITOR” 0.5-24Hz
“NORMAL” 0.5-40Hz
“EXTENDED” 0.05-100 Hz
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CMRR > 98 dB
Internal Noise <30 pV RTI
Input Impedance > 5 MQ
QRS Detection Duration 40 to 120 msec
Amplitude 0.25to 5 mV for Adult/Pediatric
0.2to5mV for Neonate
Heart Rate Range 15 - 300 BPM for adult/Pediatric
15 - 350 BPM for neonate
Accuracy +1% or 2 BPM
Tall T-Wave Reject up to 1.2 mV Amp.

Pacer Detection/Rejection

Duration 0.1 -2 msec
Amp +2 to £ 700 mV (Without over/undershoot)

Reject from heart rate counter

Re-insert into ECG to display on screen

Ineffective pace rejection HR:0, Pace: 60

HR:60, Pace:60

HR:30, Pace:80

Beside rejection of atrial paces preceed ventricular paces by 150 or 250
ms

Protection

Defibrillator and Electrosurgery

ANALOG OUTPUT

Signals ECG

Maximum delay <30 ms

Output range 5V

Signal gain 1000 (1V/mV)

Gain accuracy +20mV

Maximum offset +50 mV

ECG bandwidth “MONITOR” 05-24Hz
“NORMAL” 0.5-40Hz
“EXTENDED” 0.05-100 Hz

Pacemaker pulses Amplitude: 5V (nominal)
Duration: 5ms

ECG range -5t0 5 mV

Output impedance 249 Q+ 5%

Data rate 400 samples/sec

ARRHYTHMIA ANALYSIS

Type ASYS, VFIB, VTAC, RUN (NonSustain VT), AIVR, COUPLET,
BIGEMINY, TRIGEMINY, TACHY (HR HIGH), BRADY (HR
LOW), AFIB, PAUS (MISSED BEAT), FREQUENT PVCs,Ron T,
MULTIFORM PVCs, PNC, PNP

Learning Rapid Learning: only 20 seconds required for recognition of dominant
rhythm.

Method Real time arrhythmia detection with innovative feature.

Memory Capability of storing the latest 150 ARR event (waveform and
Parameters)

ST ANALYSIS

Display resolution

| 0.01 mV
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Measurement Range -2mv to +2mv
Alarm Range -2mv to +2mv
Features User Adjustable Isoelectric and ST point trending of ST values
Update period 5 Sec.
NIBP
Physical dimensions Width: 2.52 in (64 mm)
Length: 3.11 in (79 mm)
Height: 0.96 in (24.5 mm)
Weight: 0.25lbs (0.11kg)
Operating voltage 5V DC + 5% Input Voltage
Current Consumption Idle: 52mA
Measurement: 190mA
Inflation: 350 mA
Communication Protocol Serial RS232 or TTL
Operating Conditions Temperature: 50C to 400C
Humidity: 20% to 90%
Storage Conditions Temperature: -250C to 600C
Humidity: 10% to 100%
Technigque Oscillometry
Measurement time 20-25 sec (excluding cuff inflation time)
Safety & Regulatory Standards IEC 60601-1, AAMI SP10, EN1060-1, EN 1060-3, EN1060-4, IEC
80601-2-30, ISO 81060-2: 2014
NIBP Accuracy Meets BS EN 1SO 81060-2:2014
Mode of operation Manual/Automatic/Stat
Auto mode repetition intervals 1,2,3,5,10,15,20, 30, 45, 60, 90 minutes and 2, 4, 8,12,16,20 and 24
hours.
STAT mode cycle time 5 min
Max measurement time Adult, pediatric: 180 s
Neonate: 90 s
Heart rate Range 30 to 240 bpm
Cuff pressure Rang Adult 0-290 mmHg
Neonate 0-145 mmHg
Measurement Range (mmHg) Adult SYS 30 ~ 255 mmHg
DIA 15 ~ 220 mmHg
MAP 20 ~ 235 mmHg
Neonate | SYS 30 ~ 135 mmHg
DIA 15~ 110 mmHg
MAP 20 ~ 125 mmHg
Pediatric | SYS 30 ~ 240mmHg
DIA 15 ~ 220 mmHg
MAP 20 ~230mmHg
Software overpressure protection Adult: 290 + 3 mmHg
Pediatric: 240 £ 3 mmHg
Neonate: 145 + 3 mmHg
Resolution 1mmHg
Transducer Accuracy +3 mmHg over full range in operating conditions
Heart Rate Accuracy +2% or £2 BPM whichever is greater
default initial cuff inflation pressure Adult : 150 mmHg
(mmHg) Pediatric: 140mmHg
Neonate: 85 mmHg
Memory 500 Records
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SpO2 (Masimo Rainbow Set)

Methods Sp02 (2 Wavelengths of light used), Rainbow (7+Wavelengths of light used)
SpO2 Parameters Sp0O2, PI, PR, PVI
Rainbow parameters SpOC, SpCO, SpMet, SpHb
Range Sp0O2 0-100%
PR 25 — 240 bpm
Pl 0.02-20.0 %
SpMet 0-99.9%
SpCO 0-99 %
SpHb 0-—25.0 g/dL
SpoC 0 —35.0 ml/dL
PVI 0-100 %
Accuracy Oxygen Saturation
No motion conditions Adult/Pediatric +2% (SpO2 70 ~ 100%)
Unspecified (SpO2 0 ~
69%)
Neonate +3% (SpO2 70 ~ 100%)
Unspecified (SpO2 0 ~
69%)
Motion conditions Adult/Pediatric/Neonate +3% (SpO2 70 ~ 100%)
Unspecified (SpO2 0 ~
69%)
Low perfusion conditions | Adult/Pediatric/Neonate +2% (SpO2 70 ~ 100%)
Unspecified (SpO2 0 ~
69%)
Pulse Rate
No motion conditions Adult/Pediatric/Neonate +3bpm (PR 25~
240)
Motion conditions Adult/Pediatric/Neonate +5bpm (PR 25 ~
240)
Low perfusion conditions | Adult/Pediatric/Neonate +5bpm (PR 25~
240)
Carboxyhemoglobin Saturation
Carboxyhemoglobin Adult/Pediatric +3% (1-40)
Saturation
Methemoglobin Saturation
Methemoglobin Saturation | Adult/Pediatric/Neonate +1% (1-15)
Total Hemoglobin
Total Hemoglobin Adult/Pediatric +1g/dL (8 —17) g/dL
Resolution Sp02 1%
Pl 0.1%
PVI 1%
PR 1 BPM
SpCO 1.0%
SpMet 0.1%
SpHb 0.1 g/dL
SpOC 0.1 ml/dL

Please note that pulse-oximetry method (SpO2) is compared to laboratory spectroscopy of sample blood (Sa02).
This method measures precision of SpO2 measurement using statistical analysis. Therefore, measurement precision

is reliable for at least two third of measurements.
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& Slakie XY

The Masimo SET technology with Masimo sensors has been validated for no motion accuracy in human blood studies on healthy
adult male and female volunteers with light to dark skin pigmentation in induced hypoxia studies in the range of 70-100% SpO2
against a laboratory CO-Oximeter and ECG monitor. This variation equals +1standard deviation. Plus or minus one standard
deviation encompasses 68% of the population.

The Masimo SET technology with Masimo sensors has been validated for motion accuracy in human blood studies on healthy
adult male and female volunteers with light to dark skin pigmentation in induced hypoxia studies while performing rubbing and
tapping motions, at 2 to 4 Hz at an amplitude of 1 to 2 cm and a non-repetitive motion between 1 to 5 Hz at an amplitude of 2
to 3 ¢cm in induced hypoxia studies in the range of 70-100% SpO2 against a laboratory CO-Oximeter and ECG monitor. This
variation equals +1 standard deviation, which encompasses 68% of the population.

The Masimo SET technology has been validated for low perfusion accuracy in bench top testing against a Biotek Index 2™
simulator and Masimo's simulator with signal strengths of greater than 0.02% and transmission of greater than 5% for saturations
ranging from 70 to 100%. This variation equals +1 standard deviation. Plus or minus one standard deviation encompasses 68%
of the population.

The Masimo SET Technology with Masimo Neo sensors has been validated for neonatal motion accuracy in human blood studies
on healthy adult male and female volunteers with light to dark skin pigmentation in induced hypoxia studies while performing
rubbing and tapping motions, at 2 to 4 Hz at an amplitude of 1 to 2 cm and a non-repetitive motion between 1 to 5 Hz at an
amplitude of 2 to 3 ¢cm in induced hypoxia studies in the range of 70-100% SpO2 against a laboratory CO-Oximeter and ECG
monitor. This variation equals +1 standard deviation. Plus or minus one standard deviation encompasses 68% of the population.
1% has been added to the results to account for the effects of fetal hemoglobin present in neonates.

The Masimo SET technology with Masimo sensors has been validated for pulse rate accuracy for the range of 25 -240 bpm in
bench top testing against a Biotek Index 2™ simulator. This variation equals +1 standard deviation. Plus or minus one standard
deviation encompasses 68% of the population.

See sensor directions for use (DFU) for complete application information. Unless otherwise indicated, reposition reusable sensors
at least every 4 hours and adhesive sensors at least every 8 hours.

. Sensor accuracy specified when used with Masimo technology using a Masimo patient cable for LNOP sensors, RD SET sensors,
the LNCS sensors, or the M-LNCS sensors.  Numbers represent A (RMS error compared to the reference). Because pulse
oximeter measurements are statistically distributed, only about two-thirds of the measurements can be expected to fall within a
range of +Ams compared to the reference value. Unless otherwise noted, SpO2 accuracy is specified from 70% to 100%. Pulse
Rate accuracy is specified from 25 to 240 bpm.

Masimo M-LNCS, LNOP, RD SET, and LNCS sensors types have the same optical and electrical properties and may differ only in
application type (adhesive/non-adhesive/hook & loop), cable lengths, optical component locations (top or bottom of sensor as
aligned with cable), adhesive material type/size, and connector type (LNOP 8 pin modular plug, RD 15 pin modular plug, LNCS 9
pin, cable based, and M-LNCS 15 pin, cable based). All sensor accuracy information and sensor application instructions are
provided with the associated sensor directions for use.

TEMPERATURE(2 Channel)

Probe Type YSI 400 Compatible
Range 0-50°C

Accuracy +0.2°C
RESPIRATION

Method Impedance

Base Resistance 250 -1250 Ohm
Dynamic Range 0.2-20Ohm

Breath Rate Range 0 - 253 BrPM
Accuracy +2% or 2 BrPM

IBP

Channel 2 (UPto4)

Measurement Range SYS -50 ~ 300 mmHg
DIA -50 ~ 300 mmHg
MAP -50 ~ 300 mmHg

Pressure Filter

8Hz, 16Hz,22Hz selectable

Press Sensor Sensitivity

5uV/V/mmHg

Press Sensor Impedance

300 ~ 2500 Ohm

Resolution

1 mmHg

Accuracy

2 % or 2mmHg (each one is greater) without transducer

IBP Auto Scale
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Pump Page

PPV Measurement

Arterial Catheter Disconnection Alarm

Multi-gas, Mainstream (MASIMO SWEDEN AB)

Gas /CO2 Interface

Connector and S/W Interface Driver, Applicable for All Gas and CO2
Modules.

a) General specification

Description

Extremely compact infrared mainstream multigas probe available in two
parameter configurations.

Dimension (WxDxH)

38x37x34 mm (1.49"x1.45x1.34”)

Cable length

25m=+0.1m

Weight

< 25 g (cable excluded)

Operating temperature

IRMA CO2: 0-40°C (-20-50°C for 20 minutes) / 32-104°F (-4-122°F
for

20 minutes)

IRMA AX+: 10-40°C / 50-104°F

Storage/transport temperature

-40-70°C / -40-158°F

Operating humidity

< 50 hPa H20 (non-condensing)

Storage/transport humidity

10-95%RH
(95%RH at 40°C)

Operating atmospheric pressure

525-1200 hPa
(525 hPa corresponding to an altitude of 5211 m/ 17 100 feet)

Storage atmospheric pressure

500 to 1200 hPa
(500 hPa corresponding to an altitude of 5572 m / 18 280 feet)

Mechanical strength

Withstands repeated 1.8 m drops on a hard surface.

Complies with requirements for shock and vibration for professional
transportation according to EN 1SO 80601-2-55:2011 and EN 60601-
112:2015.

Power supply

IRMA CO2: 4.5-55VDC, max 1.0 W
IRMA AX+:45-55VDC, max 1.4 W
(power on surge @ 5 V less than 350 mA during 200 ms)

Recovery time after defibrillator test

Unaffected

Drift of measurement accuracy

No drift

Surface temperature
(at ambient temp. 23°C)

IRMA CO2: Max 39°C / 102°F
IRMA AX+: Max 46°C / 115°F

Interface

Modified RS-232 serial interface operating at 9600 bps.

Airway adapters

Disposable adult/pediatric: - Adds less than 6 ml deadspace.

- Pressure drop less than 0.3 cm H20 @
30 LPM.

Disposable infant: - Adds less than 1 ml deadspace.

- Pressure drop less than 1.3 cm H20 @
10 LPM.

(Infant Airway Adapter recommended for Tracheal Tube ID size <4
mm)

Protection against ingress of solid
foreign objects and water

IP44 - protection against solid objects over 1 mm and water splashed
from all directions.

Compliance

MDD 93/42/EEC

EN 1SO 80601-2-55:2011

EN 60601-1:2006 + Al 2013

EN 60601-1-2:2015

EN 1SO 5356-1:2004

EN 60601-1-12:2015 (IRMA C0O2)
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Classifications

According to the degree of protection
against harmful ingress of water or
particulate matter:

P44

According to sterility:

The IRMA system contains no
sterile parts.

According to the mode of operation:

CONTINUOUS OPERATION

According to the degree of protection
against electric shock:

The IRMA probe is classified as
DEFIBRILLATION-PROOF T

BF APPLIED PART

The combination of a patient monitor and IRMA shall be considered a
ME SYSTEM.

b) Data output

Breath detection

Adaptive threshold, minimum 1 vol% change in CO2 concentration.

Respiration rate!

0-150 £1 bpm. The respiration rate is displayed after three breaths and
the average value is updated every breath.

Fiand ET?

IRMA CO2: CO2

IRMA AX+: CO2, N20, primary and secondary agents (HAL, ISO,
ENF,

SEV, DES)

Fi and ET are displayed after one breath and have a continually
updatedbreath average.

The following methods are used to calculate end-tidal (ET) values:
-CO2: The highest concentration of CO2 during one breathing
cycle with a weight function applied to favor values closer to the
end ofthe cycle.

-N20 and anesthetic agents: The momentary gas concentration at
the time point where ETCO?2 is detected.

ET-values for anaesthetic agents and N20 (IRMA AX+) will typically
decrease below nominal value when respiration rate exceeds 80 bpm.
The maximum decrease is described by the formula ET = 80*ET nom/RR.
ETCO2 will be within specification for all respiration rates up to 150
bpm (IRMA AX+ and IRMA CO2)®

Automatic agent identification

IRMA AX+: Primary and secondary agent.

c) Gas Analyzer

Probe 2-9 channel NDIR type gas analyzer measuring at 4-10 um. Data
acquisition rate 10 kHz (sample rate 20 Hz / channel). Pressure,
temperature and full spectral interference correction.

Calibration Zeroing recommended when changing Airway adapter (IRMA AX+)

No span calibration required for the IR bench.

Warm-up time

IRMA CO2: < 10 seconds (full accuracy)
IRMA AX+: < 20 seconds (agent identification enabled and full
accuracy)

Warm up time after storage
at -40° C (IRMA CO2 only)

A warm up period of 15 minutes* is required for IRMA CO2 to fulfill the
accuracy specification if immediately put into use in 20° C ambient
temperature after being stored at -40°C.

Cool down time after storage at +70° C
(IRMA CO2 only)

In operation and full accuracy within 10 s.

1 Measured at I/E ratio 1:1 using breath simulator according to EN 1SO 80601-2-55 fig. 201.101.

2 Measured at I/E ratio 1:1 using breath simulator according to EN 1SO 80601-2-55 fig. 201.101.

3 EtCO2 accuracy specification according to section 2.5 applies for respiratory rates >125 bpm for IRMA AX+

4 A "Change Adapter” message may appear if immediately put into use after being stored at -40°C; the message can be

|gnored if automatically restored gfter the warm up period.
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Rise time® (@ 10 I/min) C0O2 <90 ms
N20 <300 ms
HAL, ISO, ENF, SEV, DES < 300ms

Primary agent threshold 0.15 vol%. When an agent is identified, concentrations will be reported
even below 0.15 vol% as long as apnea is not detected.

Secondary agent threshold 0.2 vol% +10% of total agent concentration

Agent identification time <20 seconds. (Typically < 10 seconds)

Analyzer response time® < 1 second

d) Accuracy - standard conditions

The following accuracy specifications are valid for dry single gases at 22 + 5 °C and 1013 + 40 hPa

Gas Range Accuracy

C02 0 to 15 vol% +(0.2 vol% +2% of reading)
15 to 25 vol% Unspecified

N20 0 to 100 vol% +(2 vol% +2% of reading)

HAL,ISO,ENF 0 to 8 vol% +(0.15 vol% +5% of reading)
8 to 25 vol% Unspecified

SEV 0 to 10 vol% +(0.15 vol% +5% of reading)
10 to 25 vol% Unspecified

DES 0 to 22 vol% %(0.15 vol% +5% of reading)
22 to 25 vol% Unspecified

e) Accuracy - all condition

The following accuracy specifications are valid for all specified environmental conditions except for
interference specified in the table “Interfering gas effects” and the section “Effects from water vapor
partial pressure on gas readings” below.

Gas Accuracy

COo2 +(0.3 kPa + 4% of reading)
N20 +(2 kPa + 5% of reading)
Agents’ +(0.2 kPa + 10% of reading)

f) Gas concentration conversion

Gas concentration is reported in units of volume percent. The concentration is defined as:

. Partial pressure of gascomponent)
(/E\gﬂs:( .'II fg ce .'II }FIOO

(Total pressure of gas mixture)

The total pressure of the gas mixture is estimated by measuring the actual atmospheric pressure in
the IRMA probe.

g) Effects from water vapor partial pressure on gas readings

The effects of water vapor are illustrated by the examples in the following table. The two columns to
the right show the relative error in displayed concentrations when adding or removing water vapor
from the gas mixture, and referencing the measurement to dry gas conditions at actual temperature
and pressure (ATPD) or saturated conditions at body temperature (BTPS).

Temp [C] RH [%] P [hPa] H20 part.pres. | errrel [%] errer ATPD errrel
[hPa] [%] [%]
BTPS
10 20 1013 2 0 -0.2 +6.0
20 20 1013 5 0 -0.5 +5.7
25 0 1013 0 (ATPD) 0 0 +6.2
25 23 1013 7.3 0 -0.7 +5.5
25 50 1013 16 0 -1.6 +4.6
30 80 1013 42 0 -4.1 +2.0
37 100 1013 63 (BTPS) 0 -6.2 0

5 Measured @ 10 I/min with gas concentration steps corresponding to 30% of total measuring range for each gas.
6 Measured according to EN 1SO 80601-2-55.
7 The accuracy specification for IRMA AX+ is not valid if more than two agents are present in the gas mixture. If more than

two agents are present, an alarm will be set.
I
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37 100 700

63

0

-9.0

-2.8

The table illustrates that the gas concentrations in the alveoli, where the breathing gas is saturated with water vapor
at body temperature (BTPS), are 6.2% lower than the corresponding concentrations in the same gas mixture after

removal of all water vapor (ATPD).

h) Interfering gas effects

CcO2 Agents | N2O
Gas or vapour Gas level
P IRMA CO2 ol

N20-note4) 60 vol% - notel&2) - notel&2) | - notel) | - notel)
HAL-note4) 4 vol% - notel) - notel) - notel) | - notel)
ENF, ISO, SEV-noted) 5 vol% ;gffgt))f reading- - note 1) - notel) | - notel)
DES-note4) 15 vol% ;gfe"g(l) of reading- - note 1) - notel) | - notel)
Xe (Xenon)-noted) 80 vol% -10% of reading-note3) - notel) | - notel)
He (Helium)-note4) 50 vol% -6% of reading-note3) - notel) | - notel)
Metered dose inhaler propellants-note4) | Not for use with metered dose inhaler propellants

C2H50H (Ethanol)-note4) 0.3 vol% - notel) - notel) - notel) | - notel)
C3H70H (Isopropanol)-note4) 0.5 vol% - notel) - notel) - notel) | - notel)
CH3COCHS3 (Acetone)-note4) 1 vol% - notel) - notel) - notel) | - notel)
CH4 (Methane) -note4) 3 vol% - notel) - notel) - notel) | - notel)
CO (Carbon monoxide) -note5) 1 vol% - notel) - notel) - notel) | - notel)
NO (Nitrogen monoxide)-note5) 0.02 vol% - notel) - notel) - notel) | - notel)
02-note 5) 100 vol% - notel&2) - notel&2) | - notel) | - notel)

Note 1 : Negligible interference, effect included in the specification “ Accuracy all conditions” above.

Note 2 : For probes not measuring N20 and/or O2 the concentrations shall be set from host according to the

instructions. (IRMA CO2 measures neither N20, nor O2. IRMA AX+ dose not measure 02.)

Note 3 : Interference at indicated gas level. for example, 50 vol% Helium typically decreases the CO2 readings by
6%. This means that if measuring on a mixture contaning 5.0 vol% CO2 and 50 vol% Helium, the measured CO2
concentration will typically be (1-0.06) * 5.0 vol% = 4.7 vol% CO2.

Note 4 : According to the EN ISO 80601-2-55 standard.

Note 5 : In addition to the EN 1SO 80601-2-55 standard.

Multi-gas, Sidestream (MASIMO SWEDEN AB)

ISA CO2 C02, CO2 waveform

ISA AX+ CO2, N20, primary and secondary Agents (HAL, ISO, ENF, SEV,
DES)

ISA OR+ C02,02, N20, primary and secondary Agents (HAL, I1SO, ENF, SEV,

DES)

Gas /CO2 Interface Connector and S/W Interface Driver, Applicable for All Gas and CO2
Modules.

Description Compact, low-flow sidestream gas analyzers with integrated pump,
zeroing valve and flow controller.

Ambient CO2 < 800 ppm (0.08 vol%)

Recovery time after defibrillator test

Unaffected

Water handling

Nomoline Family sampling lines with proprietary water removal tubing.

Sampling flow rate

50 + 10 sml/min®

Degree of protection against harmful
ingress of water or particulate matter

IPX4

Method of sterilization

The ISA system contains no sterile parts.

Mode of operation

CONTINUOUS OPERATION

8 Volumetric flow rate of air corrected to standardized conditions of temperature and pressure.
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Degree of protection against electric
shock

Nomoline Family sampling lines are classified as DEFIBRILLATION-
PROOF TYPE BF APPLIED PART

Data output

Breath detection

Adaptive threshold, minimum 1 vol% change in CO2concentration.

Respiration rate °

0 t0150 * 1 breaths/min (or BrPM)

Fi and ET™°

Fiand ET are displayed after one breath and have a continually updated breath average.
The following methods are used to calculate end-tidal (ET) values:

-CO2: The highest concentration of CO2 during one breathing cycle with a weight function applied to
favor values closer to the end of the cycle.

-02: The highest/lowest concentration of O2during the expiratory phase (depending on whether ETO2 is

higher or lower than FiO2

-N20 and anesthetic agents: The momentary gas concentration at the time point where ETCO?2 is detected.
ET will typically decrease below nominal value (ETnom ) when respiration rate (RR) exceeds the RR threshold
(RRth) according to the following formulas:

ISA CO2 ET=ETnomx(125RR) for RRth >125
co2

ISA ORH/AX+

coz ET=ETnomxv (70 / BR) for RRth >70

N20, 02, DES, ENF, ISO, SEV

ET=ETnomxv (0 / BR} for RRth >50

HAL

ET=ETnomxv (32 / BR) for RRth >35

Automatic agent identification

ISA OR+/AX+: primary and secondary agent.

Gas analyzer

Sensor head

2 to 9 channel NDIR type gas analyzer measuring at 4 to 10 um.

Data acquisition rate 10 kHz (sample rate 20 Hz / channel).

02 measurements by Servomex’s paramagnetic sensor.

Calibration

No span calibration is required for the IR bench. An automatic zeroing is
performed 1 to 3 times per day.

Compensation ISA CO2 Automatic compensation for pressure and
temperature.
Manual compensation for broadening effects on
CO2.
ISA OR+/AX+ Automatic compensation for pressure, temperature
and
broadening effects on CO2.
Warm-up time ISA CO2: <10 seconds (concentrations reported and full
accuracy)
ISA OR+/AX +: <20 seconds (concentrations reported, automatic
agent identification enabled and full accuracy
Rise time?! C02 < 200 ms(< 300 ms for ISA
OR+/AX+)
N20, 02, ENF, ISO, SEV, DES <400 ms

HAL <500 ms

Primary agent threshold (ISA
OR+/AX+)

0.15 vol%. When an agent is identified, concentrations will be reported
even below 0.15 vol%

Secondary agent threshold (ISA
OR+/AX+)

0.2 vol% +10% of total agent concentration

Agent identification time (ISA
OR+/AX+)

<20 seconds (typically <10 seconds)

Total system response time*?

ISA CO2: | <3 seconds

9 Measured at I/E ratio 1:1 using breath simulator according to EN ISO 80601-2-55 fig. 201.101.
10 Measured at I/E ratio 1:1 using breath simulator according to EN 1SO 80601-2-55 fig. 201.101.

11 Measured according to EN 1SO 80601-2-55.
12 Measured according to EN 1SO 80601-2-55.

AT A



& Slakie XY

ISA OR+/AX+:

< 4 seconds (with 2m Nomoline Airway Adapter
Set sampling line)

Accuracy standard conditions

The following accuracy specifications are valid with no drift for dry single gases at 22 + 5 °C and 1013 + 40 hPa:

Range®® Accuracy

0
co2 01015 vol% +(0.2 vol% +2% of reading)
N20 0 to 100 vol% +(2 vol% +2% of reading)

0,
HAL, ENF, 1SO 0108 vol% +(0.15 vol%-+5% of reading)
SEV 0 to 10 vol% +(0.15 vol% +5% of reading)
DES 0 to 22 vol% +(0.15 vol% +5% of reading)
02 0 to 100 vol% +(1 vol% +2% of reading)

Accuracy - all conditions

The following accuracy specifications are valid with no drift for all specified environmental conditions, except for
interference from water vapor in the below section “Effects from water vapor partial pressure on gas readings”.

GAS Accuracy

CO2 +(0.3 kPa + 4% of reading)
N20 +(2 kPa + 5% of reading)
Agents4 +(0.2 kPa + 10% of reading)
02 +(2 kPa + 2% of reading)

Effects from water vapor partial pressure on gas readings

When the breathing gas flows through the sampling line, the gas temperature will adapt to the ambient temperature
before reaching the gas analyzer. The measurement of all gases will always show the actual partial pressure at the
current humidity level in the gas sample. As the NOMO section removes all condensed water, no water will reach
the ISA gas analyzer. However at an ambient temperature of 37 °C and a breathing gas with a relative humidity of
95% the gas reading will typically be 6% lower than corresponding partial pressure after removal of all water.

Interfering gas and vapor effects

Gas or vapour Gas level | CO2 Agents | N20
ISA CO2 ISA
AX+/OR+
N20-note4) 60 vol% | - note2) - notel) - notel) | - notel)
HAL-note4) 4 vol% - notel) - notel) - notel) | - notel)
ENF, ISO, SEV-note4) 5 vol% +8% of reading-note3) | - notel) - notel) | - notel)
DES-note4) 15vol% | +12% of reading-note | - notel) - notel) | - notel)
3)
Xe (Xenon)-note4) 80 vol% | -10% of reading-note3) - notel) | - notel)
He (Helium)-note4) 50 vol% | -6% of reading-note3) - notel) | - notel)
Metered dose inhaler propellants- Not for use with metered dose inhaler propellants
note4)
C2H50H (Ethanol)-note4) 0.3vol% | - notel) - notel) - notel) | - notel)
C3H70H (Isopropanol)-note4) 0.5vol% | - notel) - notel) - notel) | - notel)
CH3COCHS3 (Acetone)-note4) 1 vol% - notel) - notel) - notel) | - notel)
CH4 (Methane)-note4) 3 vol% - notel) - notel) - notel) | - notel)
CO (Carbon monoxide)-note5) 1 vol% - notel) - notel) - notel) | - notel)
NO (Nitrogen monoxide)-note5) 0.02 - notel) - notel) - notel) | - notel)
vol%
02-noteb) 100 - note2) - note2) -notel) | - notel)
vol%

Note 1 : Negligible interference, effect included in the specification “ Accuracy all conditions” above.

13 All gas concentrations are reported in units of volume percent and may be translated into mmHg or kPa by using the reported

atmospheric pressure.

14 The accuracy specification is not valid if more than two agents are present in the gas mixture. If more than two agents

are present, an alarm will be set.
_ I
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Note 2 : Negligible interference with N20/O2concentrations correctly set, effect included in the specification
Accuracy all conditions” above.

Note 3 : Interference at indicated gas level. For example, 50 vol% Helium typically decreases the CO2 readings by
6%. This means that if measuring on a mixture contaning 5.0 vol% CO2and 50 vol% Helium, the actual measured
CO2 concentration will typically be (1-0.06) * 5.0 vol% = 4.7 vol% CO2.

Note 4 : According to the EN 1SO 80601-2-55:2011 standard.

Note 5 : In addition to the EN I1SO 80601-2-55:2011 standard.

BFA (Brain Function Assesment)

BFA Interface

Required for Integratig BFA mdule and monitors

EEG sensitivity +450uV
Noise <2uVp-p <0.4pV RMS, 0.25-250 Hz
CMRR >140dB
Input impedance >50MQ
Sample rate 1000 samples/sec(16 bits equivalent)

Brain Function Index (BFI)

0-100. Filter 1-47Hz, 1sec. update

EMG

0-100. Filter 30-47 Hz,1 sec. update

BSR

0-100. Filter 2-47 Hz, 1 sec. update

Signal Quality Index (SQI)

0-100. 1 sec. update

EEG Waveform +250uV, user-adjustable, 5 sec
Alarms Auditory and visual, user-adjustable limits
Acrtifact rejection Automatic
Sensor impedance measurement 0-30kOhm / Manual-Automatic/ measurement current 0.06UA
Power supply 5VDC
Power Consumption Lessthan 0.5 W
Weight 100 gr
Dimensions 111x64%25 mm
Classification Class I, type BF, continuous use
Sensors Ambu Neuro Sensors
Cable length 195 cm/ 77” with 35 cm/ 14” split
Memory Data recording (96 hours)
Trend BFI/EMG/SQI/BS, 10 sec. update
Environment - Operation Temperature 5-40°C
Rel humidity 20~96%
Altitude -200~3000m

Cardiac Output

Method Right Heart Thermodilution
Range 0.5-18 I/min

Resolution 0.01l/min

Reproducibility +3%

Recorder
Model Internal Thermal Recorder SP58
Channel Up to 3 waveforms

Printing Speed

6,12.5,25 mm/sec

Y Y-YY
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Paper Size 57mm by 59 foot roll
CALCULATION
DRUG CALC To calculate the dose and time of medication

Monitoring hemodynamic events provides information about the adequacy of
a patient's circulation, perfusion, and oxygenation of the tissues and organ

HEMODYNAMIC CALC systems. The objective of hemodynamic monitoring is to ensure optimal tissue
perfusion and oxygen delivery while maintaining adequate mean arterial blood
pressure.

ALARM

Sources Error messages, All other parameter limits

Alarm On/Off Selectable for all parameters

Alert Blinking on Display, Volume Selectable Audio Alarms, Light indicator

ALARM RECALL

Displaying occurred alarms along with ECG/Sp0O2/21BP/RESP/GAS waveforms (20 recent alarm)

BED to BED

“Bed to Bed” function is intended to display information of one bedside connected to the central system on target
bedside.

TREND

Sources HR,PVCs,ST(All Leads),AFIB, RR
Sp02,PR,P1,PVI,SpOC,%SpCo,%SpMet,SpHb g/dI
T1, T2
IBP1(SYS,DIA,MAP)
IBP2(SYS,DIA MAP)
IBP3(SYS,DIA,MAP)
IBP4(SYS,DIA,MAP)
EtCo2,FiCo2, AWRR(sidestream, mainstream),
EtN20,FiN20,EtO2,FiO2,EtAA,FIAA(ISO, DES, ENF, HAL, SEV)

Trend Time Save 96 Hours

Trend Time Interval 15, 30, 45 Min, 1, 2 and 4 Hours

Resolution 1 sec

OXY-CRG

6 Parameters Trend

EVENT LOG

Prepare reports of system events.

INPUT/OUTPUT

Network TCP/IP Protocol Ethernet LAN with RJ45 Interface
WLAN IEEE 802.11a/b/g/n, Wireless

VGA Connection VGA output with same page

Y Y-Y
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Internal Battery

Charge Usage . Device model
Battery type time [hours] Voltage | Capacity B9 Zagros | Alvand
[hours] (New & Full Charged) [Volt] [AH]
Sealed Lead
Acid ~4 ~2 12 35 M - -
(Rechargeable battery)
Sealed Lead
Acid ~4 ~3 12 2.8 - | -
(Rechargeable battery)

~4 (Zagros, Alvand H12)

Li-ION 2200 ~6 11.1 2.2 | v |
~2 (B9, Alvand H18, V18)

~5 (Zagros, Alvand H12)

Li-ION 3500 ~5 11.1 35 | 4 |
~3 (B9, Alvand H18, V18)

~6 (Zagros, Alvand H12)
Li-ION 4000 ~8 11.1 4.0 ] ] ]
~4 (B9, Alvand H18, V18)

~7 (Zagros, Alvand H12)
Li-ION 5000 ~7 111 5.0 ] VI ]
~5 (B9, Alvand H18, V18)

Basic monitoring configuration: Brightness is automatically set by system,
ECG/Resp,SpO2, TEMP measurements in Use, NIBP measurement every 15 minutes

Physical Specification

System Model | Dimension (Cm) Weight (approximately)

Alborz B9 | 45(W) x 36(H) x 17(D) ~75Kg

ZAGROSs | 34.7 (W) x30.9 (H) x14.2 (D) | ~5Kg

Alvand H12 | 31.3(W) x 30.5(H) x 17.5(D) | ~6 Kg

Alvand H18 | 47.6(W) x 35.1(H) x 175(D) | ~6.5Kg

Alvand V18 | 29.7(W) x 53(H) x 17.5(D) ~6.5 Kg

ENVIRONMENTAL

Temperature Operating: 5to40°C
Storage & Transport: -25t0 60 °C
Humidity Operating: 15-90 % (Noncondensing)
Storage & Transport: 10-100 % (Noncondensing)
Altitude -200 t0 3000 m

AR A
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VAT

ECG sl pjlgf 1-YY

Part NO Saadat ECG Brand/Manufacture
P10003 ECG PATIENT CABLE 3 WIRES Saadat
P10038 ECG PATIENT CABLE 5 WIRES Saadat
P10066 ECG PATIENT CABLE 10 WIRES Saadat
P10199 ECG Patient Detachable Cable, Swires | Saadat
P03122 ECG Lead Wire - Neonate Fiab or Caremed
P10055 ECG Extension for Neonate ECG cable | FMT
SpO2(MASIMO & RAINBOW) _il> sjlgf Y-YY
Gt SPO2 anutacturs | Partho.

P18077 |SPO2 Module (MX-5), Masimo Rainbow SET

MASIMO MX-5

P18151

SPO2 Module (MSX-2040D), Masimo SET OEM
Board

MASIMO MSX-2040D
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Saadat SpO2 Brand/ Manufacture
FeLL Manufacturer Part No
NO Model Description :

Adult Reusable Finger Sensor, Weight > 30 .
P18045 | DCI Kg, (LNCS) Masimo 1863
Adult Soft Reusable Silicon Finger Sensor, .
P18076 DBI Weight > 30 Kg, (LNCS) Masimo 2653
Sensitive Skin Neonate Adhesive Sensor, 18
P18046 | NeoPt | in. Masimo 2330
(Disposable Sensor), Weight <1 Kg, (LNCS)
Neonate Adhesive Sensor, 18 in. (Disposable .
P18047 | Neo | sensor), Weight <3 Kg or >40 Kg, (LNCS) Masimo 2329
Reusable Multi-site Sensor (Y- Sensor), .
P18049 Yi Weight > 1 Kg (LNCS) Masimo 2258
Red | LNCS Series 20-pin SpO2 Patient Cable, 10 ft.
P18060 | LNC- | (Extension Cable) Masimo 2056
10
Saadat Brand/ Manufa
Part NO . Manufacture cture
Rainbow
Part
No.
P18055 SpO2 Reusable Sensor, Finger/Toe, Adult > 30 Kg, Red Masimo 2201
DCl-dc12
P18068 gs;_r;g)ow DC-3 SC 360, Reusable, Adult, (SpO2, SpMet, Masimo 2241
Rainbow Reusable R2-25a Sensor, Disposable, Adult, .
P18063 >30Kg, (SpO2,SPHb,SPMet) Masimo 2753
Rainbow Reusable R2-25r Sensor, Reusable, Adult, >30Kg, .

P18064 (SpO2, SPHb, SPMet) Masimo 2754

P18069 | Rainbow DCI, Reusable, Adult, (SpO2, SpCO, SpMet) Masimo 2696

P18067 | Ambient Shield Accessory for Rainbow Sensor Masimo 2815

TEMP il> pjlgd ¥-YY

PART NO | TEMP Brand/Manufacture Manufacture/Part

Saadat

P10083 TEMP Probe, Skin, LAUNCH Shenzhen Launch Electrical Co. 98ME04GA634
(LNHmed)

P10084 TEMP Probe, Rectal, LAUNCH Shenzhen Launch Electrical Co. 98ME04GA635
(LNHmed)

Y-Yy
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NIBP il> p3lgd F-YY

Brand/
Saadat NIBP Manufactu Manufacture
SHERE Model Description re FELNE
Reusable Neonate White NIBP
P13077 | Ms30ysingle | CUTT MaiCuff | 03-0201-097
(Nylon Laminated TPU Cuff With Bladderless)
Limb Circumference:9-14.5cm
Reusable Infant White NIBP Cuff _
P13078 M5302/Single (Nylon Laminated TPU Cuff With Bladderless) MaiCuff 03-0201-101
Limb Circumference:13-21.5cm
Reusable Pediatric white NIBP
P13079 | M5303/Single Cuff MaiCuff 03-0201-105
(Nylon Laminated TPU Cuff With Bladderless)
Limb Circumference:21-27cm
Reusable Adult White NIBP Cuff _
P13080 M5304/Single (Nylon Laminated TPU Cuff With Bladderless) MaiCuff 03-0201-109
Limb Circumference:26-35.5cm
Reusable Large Adult White NIBP
P13081 | M5305/Single Cuff MaiCuff 03-0201-121
(Nylon Laminated TPU Cuff With Bladderless)
Limb Circumference:35-45cm
Reusable Thigh White NIBP Cuff _
P13082 M5306/Single | (nylon Laminated TPU Cuff With Bladderless) MaiCuff 03-0201-125
Limb Circumference:44-55cm
Reusable Adult Brown NIBP Cuff
P13083 | M5114/Single | (pu cuff with TPU Bladder) MaiCuff 03-0201-045
Limb Circumference:27-35cm
Reusable Adult White NIBP Cuff
P13084 | M5104/Single | (Nylon Cuff with TPU Bladder) MaiCuff 03-0201-077
Limb Circumference:25-35cm
M5541- Disposable Neonate-1# Blue NIBP Cuff .
P13085 1#/Single Limb Circumference:3-5.5cm MaiCuff 03-0201-185
M5541- Disposable Neonate-2# Blue NIBP Cuff .
P13086 2#/Single Limb Circumference:4-8cm MaiCuff 03-0201-189
M5541- Disposable Neonate-3# Blue NIBP Cuff )
P13087 3#/Single Limb Circumference:6-11cm MaiCuff 03-0201-193
M5541- Disposable Neonate-4# Blue NIBP Cuff .
P13088 A#/Single Limb Circumference:7-13cm MaiCuff 03-0201-197
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Saadat NIBP Mzrrlﬁ?ztu Manufacture
SARRE Model Description re FEIRENG:
Shanghai
Gaohui 3.5*%7.5%¥3000mm
P13097 TPU Lengthening tube (Black) Rubber and "
Plastic (3.1576.8
Company (HARDNESS:85A))
IBP sl> o3lg) &-YY
Part NO IBP Brand/Manufacture | Manufacture/Part
Saadat
P16002 IBP Transducer, MEDEX MEDEX MX960
P16033 IBP Transducer, Dome, MEDEX MEDEX MX960XXP1
P16050 IBP Extension Cable, for MX960 SAADAT P16050
P16030 IBP Holder SAADAT P16030
P16053 IBP Transducer Kit, Disposable, iPex/ BKT-164ET
iPeX BL Lifesciences Pvt.
P16047 IBP Bracket for iPex SAADAT P16047
Transducer

(Mainstream) GAS  sl> o3lg) #-YY

Part NO Saadat GAS(Mainstream) Brand/Manufacture |Manufacture/Pa
P20053 IRMA CO2 only probe (2++) Masimo 200101
P20039 IRMA AX+ probe Masimo 200601
P19145 IRMA & BFA Extension to IRMA SAADAT P19145
P20066 Airway Adapter, Disposable, IRMA Masimo 106220

(Sidestream) GAS  sl> ol Y-YY
Part NO Descrintion Brand/ Manufacture

Saadat P Manufacture Part#
P20097 NomoLine ISA CO2 Side stream Gas Analyzer Ma5|mX§weden 4410
P20073 Airway Adapter Samplmg. Line with Luer Lock Viamed 4420829

Male, VersaStream, 2m, single use
P20045 Side-S Sampling Line with Luer lock connector, | Masimo Swgden 108210

2m AB (Phasein)
P20055 | Clamp of ISA Module Holder Saadat P20055

o-vYy
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BFA sl pjlg) A-TY

Part NO BEA Brand/ Manufacture
Saadat Manufacture Part#
P22032 Complete BFA module Saadat P22032
P22028 BFA Accessory Patient Cable Saadat P22028
P22009 EEG Electrode AMBU Neuroline720
EEG Skin Preparation:
P22035  or Skin Preparation Gel Weaver and Company Nuprep
P22038  or Skin Clarifying & Peeling Pad La Farrerr Pad 3
P22039 Skin Scrub Cream Pars Hayan Pharmaceutical | Hydroderm
C.O. s> pjlgd 4-¥Y
Part NO Part Name Brand/Manufacture | Manufacture/Part
Saadat
P19069 SAADAT CO Cable SAADAT P19069
P20061 Intro-Flex, Percutaneous sheath EDWARDS 1301BF85H
Introducer Lifesciences
P20062 Swan-Ganz CCO/VIP, EDWARDS 139HF75P
Thermodilution Catheter Lifesciences
i (3 39 S VoYY
Part NO Part Name Brand/Manufacture | Manufacture/Part
Saadat
P03018 AC Power Cable | Sheng 6266694
P09270 AC Power Cable volex 2111H 10 C3
Part NO Saadat | Optional Accessories Brand/Manufacture Manufacture/Part
P09545 Complete Trolley stand of Patient | SAADAT P09545
Monitors
P09526 Complete Wall stand of Patient SAADAT P09526
monitors
P11120 Paper of Recorder (57mm, Any
Thermal paper)
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The parameters in ECG menu
Menu item selection Default
ECG LEAD LILIII,aVR,aVF,aVL,V1,V2 V3 V4 V5 V6 11
CABLE TYPE 3 Wires,5 Wires, 10 Wires 3 Wires
ECG GAIN x(.25,x0.5,x1,x2,x4 AUTO AUTO
ECG SWEEP 12.5,25,50mm/s 25
ECG FILTER MONITOR,NORMAL,EXTENDED NORMAL
HR AVERAGE 4.8, 16SEC 8SEC
HR SOURCE ECG, Sp0O2,IBP1,IBP2,AUTO AUTO
BEAT VOLUME 1,2,3,4,5,6,7, OFF 1
PACE DETECT ON, OFF OFF
ECG CALIB ON, OFF OFF
ALARM LEVEL 1,2 1
HR ALARM ON, OFF OFF
HR HIGH ALARM HR LOW ALARM +5 to 250 150Bpm
HR LOW ALARM 30 to HR HIGH ALARM -5 50Bpm
The parameters in RESP menu
Menu item selection Default
RESP LEAD. RA-LA, RA-LL RA-LA
RESP GAIN x0.25, x0.5, x1, X2, x4 x1
RESP SWEEP 3,6,12.5,25mm/s 6mm/s
ALARM LEVEL 1,2 1
RR ALARM ON, OFF OFF
RR HIGH ALARM RR LOW ALARM +1 to 150 25Brpm
RRLOW ALARM 5 to RR HIGH ALARM -1 5Brpm
APNEA LIMIT 10 to 40S, OFF 10S
The parameters in SpO2 menu
Menu item selection Default
AVERAGE TIME 2-4,4-6,8,10,12,14,16 8
SpO2 PLETH SWEEP 12.5,25mm/s 25mm/s
ALARM LEVEL 1,2 1
SpO2 ALARM ON, OFF OFF
SpO2 HIGH ALARM SpO2 LOW ALARM +1 to 100 (with step 1) 100
Sp0O2 LOW ALARM 1 to SpO2 HIGH ALARM -1 (with step 1) 90
SpO2 SENSITVITY MODE NORMAL, MAX, APOD NORMAL
PI HIGH ALARM PILOW ALARM +0.1 to 19.0 (with step 0.1) | 19.0
PI LOW ALARM 0.0 to PI HIGH ALARM -0.1 (with step 0.1) 0.0
PVI HIGH ALARM PVILOW ALARM +1 to 99 (with step 1) 99
PVILOW ALARM 1 to PVI HIGH ALARM -1 (with step 1) 1
SpOC HIGH ALARM SpOC LOW ALARM +1 to 34.0  (with step 1) 34.0
SpOC LOW ALARM 1.0 to SpOC HIGH ALARM -1 (with step 1) 1.0
SpCO HIGH ALARM SpCO LOW ALARM +1 t0 99.0  (with step 1) 10.0
SpCO LOW ALARM 1.0 to SpCO HIGH ALARM -1 (with step 1) 1.0
SpMet HIGH ALARM SpMet LOW ALARM +0.5 to 99.5 (with step 0.5) | 3.0
SpMet LOW ALARM 0.5 to SpMet HIGH ALARM -0.5 (with step 0.5) | 0.5
SpHb HIGH ALARM SpHb LOW ALARM +0.1 to 24.5 (with step 0.1) | 17.0
SpHb LOW ALARM 0.5 to SpHb HIGH ALARM -0.1 (withstep0.1) | 7.0
ORi HIGH ALARM ORi LOW ALARM +0.1t0o 1.0 (with step 0.1) | 0.8
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ORi LOW ALARM (;)10) to ORi HIGH ALARM-0.1 (with step 0.0
The parameters in NIBP menu
Menu item selection Default
NIBP UNIT mmHg , KPa mmHg
ALARM LEVEL 1,2 1
NIBP ALARM ON, OFF OFF
Adult:
Adult: SYS LOW ALARM +5 to 255 160mmHg
Neonate: SYS LOW ALARM +5 to 135 Neonate:
SYS HIGH ALARM Pediatric: SYS LOW ALARM +5 to 240 90mmHg
(with step 5) Pediatric:
120mmHg
Adult:
Adult: 30 to SYS HIGH ALARM -5 90mmHg
Neonate: 30 to SYS HIGH ALARM -5 Neonate:
SYS LOW ALARM Pediatric: 30 to SYS HIGH ALARM -5 40mmHg
(with step 5) Pediatric:
70mmHg
Adult: DIA LOW ALARM +5 to 220 Adult:
Neonate: DIA LOW ALARM +5to 110 90 Y ’H
Pediatric: DIA LOW ALARM +5 to 220 Nefgg;w,g
DIA HIGH ALARM (with step 5) 60mmHg
Pediatric:
70mmHg
Adult:
Adult: 15 to DIA HIGH ALARM -5 50mmHg
Neonate: 15 to DIA HIGH ALARM -5 Neonate:
DIA LOW ALARM Pediatric: 15 to DIA HIGH ALARM -5 20mmHg
(with step 5) Pediatric:
40mmHg
Adult:
Adult: MAP LOW ALARM +5 to 235 110mmHg
Neonate: MAP LOW ALARM +5 to 125 Neonate:
MAP HIGH ALARM Pediatric: MAP LOW ALARM +5 to 230 70mmHg
(with step 5) Pediatric:
90mmHg
Adult:
Adult: 20 to MAP HIGH ALARM -5 60mmHg
Neonate: 20 to MAP HIGH ALARM -5 Neonate:
MAP LOW ALARM Pediatric: 20 to MAP HIGH ALARM -5 25mmHg
(with step 5) Pediatric:
50mmHg
Imin, 2min, 3min,5Smin,10min,15min,20min,
30min,45min, 60min, 90min,
AUTO/MANUAL 2hr,4hr, 8hr, 12hr, 16hr, 20hr, 24hr, MANUAL, MANUAL
STAT
The parameters in TEMP menu
Menu item selection Default
TEMP UNIT °C, °F °C
ALARM LEVEL 1,2 1
TEMP ALARM ON, OFF OFF
T1 HIGH ALARM T1 LOW ALARM +1 to 50 39
T1 LOW ALARM 0 to T1 HIGH ALARM -1 35
T2 HIGH ALARM T2 LOW ALARM +1 to 50 40
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T2 LOW ALARM 0 to T2 HIGH ALARM -1 36

DT HIGH ALARM DT LOW ALARM +1 to 50 5

DT LOW ALARM 0 to DT HIGH ALARM -1 1.0

The parameters in IBP menu

Menu item selection Default

IBP UNIT mmHg, KPa,cmH20 mmHg

IBP LABEL IBP, ART, PAP, CVP, LAP, RAP, LVP, RVP,ICP | IBP

IBP SWEEP 3,6,12.5,25 mm/s 12.5 mm/s

IBP GRID ON, OFF OFF

IBP FILTER 8,16,22 Hz 16 Hz

ALWAYS AUTO SCALE ON, OFF OFF

IBP ALARM ON, OFF OFF

ART CATH. DISCONNECT

ALM ON, OFF OFF

PPV MEASUREMENT ON, OFF OFF

ALARM LEVEL 1,2 1
SYS: 150 mmHg
DIA: 100 mmH;

IBP HIGH ALARM IBP LOW ALARM +5 to 300 MEAN: 115 £
mmHg
SYS: 80 mmHg

IBP LOW ALARM -50to IBP HIGH ALARM -5 DIA: 50 mmHg
MEAN: 60 mmHg
SYS: 150 mmHg
DIA: 100 mmH;

ART HIGH ALARM ART LOW ALARM +5 to 300 MEAN: 115 £
mmHg
SYS: 80 mmHg

ART LOW ALARM -50to ART HIGH ALARM -5 DIA: 50 mmHg
MEAN: 60 mmHg
SYS: 150 mmHg

LVP HIGH ALARM LVP LOW ALARM +5 to 300 DIA: 20 mmHg
MEAN: 80 mmHg
SYS: 80 mmHg

LVP LOW ALARM -50 to LVP HIGH ALARM -5 DIA: -5 mmHg
MEAN: 20 mmHg
SYS: 40 mmHg

PAP HIGH ALARM PAP LOW ALARM +1 to 120 DIA: 20 mmHg
MEAN: 30 mmHg
SYS: 5 mmHg

PAP LOW ALARM -50 to PAP HIGH ALARM -1 DIA: -5 mmHg
MEAN: 0 mmHg
SYS: 40 mmHg

RVP HIGH ALARM RVP LOW ALARM +1 to 100 DIA: 15 mmHg
MEAN: 30 mmHg
SYS: 5SmmHg

RVP LOW ALARM -50 to RVP HIGH ALARM -1 DIA: -5 mmHg
MEAN: 0 mmHg

CVP HIGH ALARM CVP LOW ALARM +1 to 100 15 mmHg

CVP LOW ALARM -50 to CVP HIGH ALARM -1 -5 mmHg

LAP HIGH ALARM LAP LOW ALARM +1 to 100 20 mmHg

LAP LOW ALARM -50 to LAP HIGH ALARM -1 -5 mmHg

RAP HIGH ALARM RAP LOW ALARM +1 to 100 15 mmHg

RAP LOW ALARM -50 to RAP HIGH ALARM -1 -5 mmHg

ICP HIGH ALARM ICP LOW ALARM +1 to 100 Adult:
10mmHg
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Neonate:
4mmHg
Pediatric:
4mmHg
ICP LOW ALARM -40 to ICP HIGH ALARM -1 0 mmHg
IBP SCALE
LOW +10 TO
HIGH 300 (with 200
IBP step 10)
LOW -50 TO HIGH-10 | -20
SIGN (HIGH+LOW)/2 90
LOW +10 TO
HIGH 300 (with 200
ART step 10)
LOW -50 TO HIGH-10 | 40
SIGN (HIGH+LOW )2 | 120
HIGH LQW +5 TO 300 80
PAP (with step 5)
LOW -50 TO HIGH-5 -10
SIGN (HIGH+LOW )2 | 35
HIGH LQW +5 TO 300 30
VP (with step 5)
LOW -50 TO HIGH-5 -10
SIGN (HIGH+LOW )2 | 10
HIGH LQW +5 TO 300 40
LAP (with step 5)
LOW -50 TO HIGH-5 -10
SIGN (HIGH+LOW)2 | 15
HIGH LQW +5 TO 300 30
RAP (with step 5)
LOW -50 TO HIGH-5 -10
SIGN (HIGH+LOW )2 | 10
LOW +10 TO
HIGH 300 (with 200
LVP step 10)
LOW -50 TO HIGH-10 | -20
SIGN (HIGH+LOW )2 | 90
HIGH LQW +5 TO 300 30
RVP (with step 5)
LOW -50 TO HIGH-5 -10
SIGN (HIGH+LOW )2 | 35
HIGH LQW +5 TO 100 40
1CPp (with step 5)
LOW -40 TO HIGH-5 -10
SIGN (HIGH+LOW )2 | 15
The parameters in ST menu
Menu item Selection Default
ST ANALYSIS ON, OFF OFF
ST ALARM ON, OFF OFF
ALARM LEVEL 1,2 1
ST LOW ALARM -2 to ST HIGH ALARM -0.1 -0.2
ST HIGH ALARM STLOW ALARM +0.1to 2 0.2
EVENT DURATION 158, 308, 458, 60S, OFF OFF
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The parameters in ARR menu

Menu item Selection Default
ARR
MONITOR ASYSTOLE 1 1
VFIB 1 1
VTAC 1 1
RUN 1,2, OFF 1
AIVR 1,2, OFF 2
COUPLET 1,2, OFF 2
BIGEMINY 1,2, OFF 2
TRIGEMINY 1,2, OFF 2
ALARM TACHY 1,2, OFF 2
LEVEL BRADY 1,2, OFF 2
AFIB 1,2, OFF 1
PAUS 1,2, OFF 2
FREQUENT PVCs 1,2, OFF OFF
RonT 1,2, OFF 2
MULTIFORM PVCs 1,2, OFF 2
PNC 1,2, OFF 2
PNP 1,2, OFF 2
RATE VTAC }8;) to 200 (with step ~=120
RUN VTAC e >=120
AIVR <VTAC o1 >=119
TACHY }8;) to 200 (with step ~=120
BRADY 30 to 105 (with step 5) | <=50
COUNT VTAC 5 tol2 (with step 1) | >=5
RUN 3to VTACCOHm-l (with step 1) | 5—3
AIVR - >=3
FREQUENT PVCs 1to 15 (with step 5) | >=10
ARCHIVE ASYSTOLE STR, STR/REC, OFF, REC STR
VFIB STR, STR/REC, OFF, REC STR
VTAC STR, STR/REC, OFF, REC STR
RUN STR, STR/REC, OFF, REC STR
AIVR STR, STR/REC, OFF, REC STR
COUPLET STR, STR/REC, OFF, REC STR
BIGEMINY STR, STR/REC, OFF, REC STR
TRIGEMINY STR, STR/REC, OFF, REC STR
TACHY STR, STR/REC, OFF, REC OFF
BRADY STR, STR/REC, OFF, REC OFF
AFIB STR, STR/REC, OFF, REC STR
PAUS STR, STR/REC, OFF, REC OFF
FREQUENT PVCs - -
RonT STR, STR/REC, OFF, REC OFF
MULTIFORM PVCs STR, STR/REC, OFF, REC OFF
PNC STR, STR/REC, OFF, REC OFF
PNP STR, STR/REC, OFF, REC OFF
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The Parameters in GAS WINDOW (Mainstream & Sidestream)

Menu item selection Default
CO2 UNIT KPa ,%V ,mmHg mmHg
SIGNAL
SWEEP 3mm/s, 6mm/s, 12.5mm/s, 25mm/s 12.5mm/s
CO2 6%,10%,Auto scale | 10%
_509 - 0
SIGNAL 02/N20 0-50%,0-100%, 100%
Auto scale
SCALE 1,2,3,5,10,20%
AA bt b b} b 05 20%
Auto scale
WA.VEFORM CO2,N20, AA CO2
(Mainstream)
WAVEFORM | 55 02 N20, AA co2
(Sidestream)
02 o o
COMPENSATE 1-100 vol%, OFF 21% , AUTO
N20 o o
COMPENSATE 0-100 vol% ( ONLY FOR ISA CO2, IRMA2 CO2) 0%
GAS UNIT KPa ,%V
HAL
AGENT ISO,ENF,HAL,DES,SEV
AUTO  (For RMA(AX+) & ISA(OR+) &
ISA(AX+))
WORK MODE | MEASURE, STANDBY MEASURE
GAS/RESP GAS, RESP GAS
FIIL SIGNAL ON,OFF OFF
CO2 ALARM ON,OFF OFF
N20 ALARM ON,OFF OFF
AA ALARM ON,OFF OFF
02 ALARM ON,OFF OFF
ALARM
LEVEL 12 2
APNEA 20s,25s,30s,355,40s,45s,50s, 20s
ALARM 55s,60s, OFF
NEONATE ADULT/PED
AWRR LOW 1~(HIGH-1) 15 BrPM 5 BrPM
AWRR HIGH (LOW+I1) ~120 60 BrPM 30 BrPM
EtCo2 LOW 0.4~(HIGH-0.1) (%V) 2.6%V
EtCo2 HIGH (LOW+0.1)~13(%V) 6.5%V
FiCo2 HIGH 0.4~ 13(%V) 1.3%V
EtO2,FiO02
LOW 18~(HIGH-1) (%V) 50%
(sidestream)
EtO2,Fi02
HIGH (LOW+1)~105(%V) 100%
(sidestream)
EtN20 ,FiN20 ~ o o
LOW 1~(HIGH-1) (%V) 35%
EtN20 HIGH (LOW+1)~100(%V) 75%
FiN20 HIGH (LOW+1)~82(%V) 75%
EtDES ,FiDES o o
LOW 0.1~(HIGH-0.1) (%V) 5%
EtDES ,FiDES o o
HIGH (LOW+0.1)~18(%V) 10%
EHSO ,FiISO 0.1~(HIGH-0.1) (%V) 0.8%

LOW

[
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EtISO ,FilSO . o
HIGH (LOWH0.1)~5(%V) 2%
E{ENF ,FiENF . .
LOW 0.1~(HIGH-0.1) (%V) 0.5%
EtENF ,FiENF . .
HIGH (LOW+0.1)~5(%V) 1.5%
EtSEV ,FiSEV - . .
LOW 0.1~(HIGH-0.1) (%V) 1%
EtSEV ,FiSEV o .
HIGH LOW+0.1)~8(%V)( 3%
EtHAL ,FiHAL . .
LOW 0.1~(HIGH-0.1) (%V) 0.5%
EtHAL ,FiHAL <o .
HIGH LOW+0.1)~5(%V)( 1.5%
ZERO Only for Mainstream
The Parameters in BFA WINDOW
Menu item selection Default
EEG Gain 25uV,50-250uV 100uV
BFA ALARM ON, OFF OFF
BFI LOW 1~(HIGH-1) 35%
BFI HIGH (LOW+1) ~100 60%
The Parameters in Cardiac Output WINDOW
Menu item selection Default
Catheter Type 131HF7,139HF75P, Simulator 131HF7
Temp_Scale 1,2,4 1
SYSTEM DEFUALT
Menu item selection Default
ALARM VOLUME | 1,2,34,5,6,7 1
CALENDAR SOLAR, CHRISTIAN CHRISTIAN
PATIENT CAT. ADUL, NEONATE, PEDIATRIC ADULT
BED NUMBER 1..150 01
TOUCH SOUND 1,2,3, OFF 1
1t08 18.5” Monitor: 7
12” Monitor: 5
BACK LIGHT 1to6 10” Monitor: 3
15” Monitor: 2
BED TO BED DURATION :1,2,3,4,5 1 Min
Module Color
ECG COLOR Green Default
White, Blue, Brown, Green, Red, Yellow, Cyan, Orange,
Cream, Magenta, Light Brown, Light Green, Light
IBP1 COLOR Yellow, Light Red, Light Blue, Light Cyan, Light LIGHT RED
Orange, Light Magenta, Dark Orange, Dark Cyan
White, Blue, Brown, Green, Red, Yellow, Cyan, Orange,
Cream, Magenta, Light Brown, Light Green, Light
IBP2 COLOR Yellow, Light Red, Light Blue, Light Cyan, Light LIGHT BLUE
Orange, Light Magenta, Dark Orange, Dark Cyan
White, Blue, Brown, Green, Red, Yellow, Cyan, Orange,
Cream, Magenta, Light Brown, Light Green, Light
IBP3 COLOR Yellow, Light Red, Light Blue, Light Cyan, Light DARK ORANGE
Orange, Light Magenta, Dark Orange, Dark Cyan
White, Blue, Brown, Green, Red, Yellow, Cyan, Orange,
IBP4 COLOR Cream, Magenta, Light Brown, Light Green, Light Yellow, DARK CYAN
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Light Red, Light Blue, Light Cyan, Light Orange, Light
Magenta, Dark Orange, Dark Cyan

Sp0O2 COLOR

White, Blue, Brown, Green, Red, Yellow, Cyan, Orange,
Cream, Magenta, Light Brown, Light Green, Light
Yellow, Light Red, Light Blue, Light Cyan, Light
Orange, Light Magenta, Dark Orange, Dark Cyan

MAGENTA

CO2 COLOR

White, Blue, Brown, Green, Red, Yellow, Cyan, Orange,
Cream, Magenta, Light Brown, Light Green, Light
Yellow, Light Red, Light Blue, Light Cyan, Light
Orange, Light Magenta, Dark Orange, Dark Cyan

YELLOW

RESP COLOR

White, Blue, Brown, Green, Red, Yellow, Cyan, Orange,
Cream, Magenta, Light Brown, Light Green, Light
Yellow, Light Red, Light Blue, Light Cyan, Light
Orange, Light Magenta, Dark Orange, Dark Cyan

YELLOW

NIBP COLOR

White, Blue, Brown, Green, Red, Yellow, Cyan, Orange,
Cream, Magenta, Light Brown, Light Green, Light
Yellow, Light Red, Light Blue, Light Cyan, Light
Orange, Light Magenta, Dark Orange, Dark Cyan

WHITE

TEMP COLOR

White, Blue, Brown, Green, Red, Yellow, Cyan, Orange,
Cream, Magenta, Light Brown, Light Green, Light
Yellow, Light Red, Light Blue, Light Cyan, Light
Orange, Light Magenta, Dark Orange, Dark Cyan

CYAN
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Guidance and manufacturer's declaration — Patient monitor emissions

The patient monitor is intended for use in the electromagnetic environment specified below. The customer or the user
of the patient monitor, should assure that it is used in such an environment.

Emissions test Compliance Electromagnetic environment - guidance
The patient monitor uses RF energy only for its internal
RF emissions Group 1 function. Therefore, its RF emissions are very low and
CISPR 11 P are not likely to cause any interference in nearby
electronic equipment.
RF emissions Class B
CISPR 11 The patient monitor is suitable for use in all
Harmonic emissions Complies establishments, including domestic establishments and
IEC 61000-3-2 p those directly connected to the public low- voltage
Voltage fluctuations/ flicker power §upply network that supplies buildings used for
. . domestic purposes.
emissions Complies

IEC 61000-3-3
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Guidance and manufacturer's declaration — electromagnetic immunity

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

Electromagnetic environment -

Immunity test Port Compliance level i
guidance
Enclosure
. Floors should be wood, concrete or
+ _ ’ .

gilseccﬁgc;st:tlc ) ) 8 kV contact ceramic tile. If floors are covered with
(ESD) Igii C 61000- Patient coupling LKV 4KV, 4 synthetic material, the relative

4-2 Signal input/output 8 kV, £15 kV air humidity should be at least

parts

30%.

Electrical fast
transient/burst
1IEC 61000-4-4

Input a.c. power

+2kV, 100 kHz
repetition frequency

Signal input/output
parts

+1kV
100 kHz repetition
frequency

Mains power quality should be that of
a typical commercial or hospital
environment.

Surge
IEC 61000-4-5

Input a.c. power

+0,5kV,+1kV
Line-to-line

+0,5kV,+1kV,
+ 2 kV Line-to- ground

Signal input/output
parts

+ 2 kV Line-to
ground

Mains power quality should be that of a
typical commercial or hospital
environment.

Voltage dips, IEC

Input a.c. power

0% UT; 0,5 cycle
At 0°,45°,90°,
135°, 180°, 225°,
270° and 315°

61000-4-11
0% UT; 1 cycle and
70 % UT; 25/30 cycles
Single phase: at 0°

Voltage

interruptions Input a.c. power 0 % UT; 250/300 cycle

IEC 61000-4-11

Power frequency
(50/60

Hz) magnetic field
IEC 61000-4-8

Enclosure

30 A/m
50 Hz or 60 Hz

Power frequency magnetic fields
should be at levels characteristic of a
typical location in a typical
commercial or hospital environment.

NOTE

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

Y-1I



Guidance and manufacturer's declaration — electromagnetic immunity

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

Immunity test

Port

Compliance level

Electromagnetic
environment —
guidance

Conducted RF IEC 61000-4-6

Input a.c. power

PATIENT
coupling

Signal input/output
parts

3V
0,15 MHz — 80 MHz

6V

in ISM bands between
0,15 MHz and

80 MHz

80 % AM at 1 kHz

3 V/m
i 4- 80 MHz - 2,7 GHz

Radiated RF IEC 61000-4-3 ENCLOSURE

80 % AM at 1 kHz
Proximity fields from RF
wireless communications equipment Refer to the following
IEC 61000-4-3 ENCLOSURE table (table 9 of EN

60601-1-2: 2020)
Proximity magnetic Refer to the following
Fields ENCLOSURE table (table 11 of EN

IEC 61000-4-39

60601-1-2: 2020)
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Test specifications for ENCLOSURE PORT IMMUNITY to RF wireless communications

equipment
Test Maximum IMMUNITY
frequency Band ¥ Service ¥ Modulation ? power Distance TEST
(MHz) (m) LEVEL
(MHz) (W) v/m)
RA Pulse
385 _ TET modulation ”
380-390 400 18 Ha 1.8 0.3 72
FM
GMRS ¢
450 430-470 460, FRS 460 +5 KHz 2 0.3 28
deviation
1 KHz sine
710 Pulse
745 LTE Band modulation ”
704-787 13,17 217 0.2 0.3 9
780 Hz
GSM
810 800/900,
TETRA Pulse
800-960 | 800,iDEN | modulation"” 2 0.3 28
870 820, CDMA 18Hz
850, LTE Band
930 5
GSM
1720 1800; CDMA
Pulse
1900; GSM modulation ”
LTE Band I
1970 1,3,425; z
UMTS
Bluetooth,
WLAN, Pulse
2450 | 2400-2570 802.11{;%g/ ™| modulation b) 2 0.3 28
2450, LTE 217 Hz
Band 7
5240 Pulse
5100- WLAN modulation ® 0.2 0.3 9
g;gg 5800 | 802.11 a/n 217 Hz ' '

a) For some services, only the uplink frequencies are included.
b) The carrier shall be modulated using a 50% duty cycle square wave signal.
¢) As an alternative to FM modulation, 50% pulse modulation at 18 Hz may be used because while it does not represent actual
modulation, it would be worst case.
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Test specifications for ENCLOSURE PORT IMMUNITY to proximity magnetic fields

Test frequency Modulation IMMUNITY TEST LEVEL (A/m)
30 kHz @ Ccw 8
Pulse modulation ®
©)
134,2 kHz 2.1 kHz 65
Pulse modulation ®
©)
13,56 MHz 50 kHz 7,5

¥ This test is applicable only to ME EQUIPMENT and ME SYSTEMS intended for use in the HOME HEALTHCARE

ENVIRONMENT.
' The carrier shall be modulated using a 50 % duty cycle square wave signal.
9 r.m.s., before modulation is applied.

o- 11



	UM-F-P000-Cover Page-V12.pdf (p.1-6)
	UM-F-P00-INDEX-F-V11.pdf (p.7)
	UM-F-P01-Introduction-V12.pdf (p.8-33)
	UM-F-P02-Configuration-V11.pdf (p.34-44)
	UM-F-P03-Alarm-V11.pdf (p.45-50)
	UM-F-P04-Patient Information-V11.pdf (p.51-53)
	UM-F-P05-ECG-V11.pdf (p.54-71)
	UM-F-P06-Arrhythmia-V11.pdf (p.72-84)
	UM-F-P07-ST-V11.pdf (p.85-94)
	UM-F-P08-RESP-V11.pdf (p.95-99)
	UM-F-P09-SPO2-V12.pdf (p.100-124)
	UM-F-P10-NIBP-V11.pdf (p.125-137)
	UM-F-P11-TEMP-V11.pdf (p.138-146)
	UM-F-P12-IBP-V11.pdf (p.147-162)
	UM-F-P13-GAS-(M.S)-V11.pdf (p.163-185)
	UM-F-P14-GAS-(S.S)-V11.pdf (p.186-208)
	UM-F-P15-BFA -V11.pdf (p.209-221)
	UM-F-P16-CO-V11.pdf (p.222-230)
	UM-F-P17-SIGMA,TREND,ALARM RECALL,EVENT LOG-V12.pdf (p.231-240)
	UM-F-P18-Recorder-V11.pdf (p.241-250)
	UM-F-P19-Calculation-V11.pdf (p.251-259)
	UM-F-P20-Bed to Bed-V11.pdf (p.260-263)
	UM-F-P21-Specification-V12.pdf (p.264-277)
	UM-F-P22-Accessories-V12.pdf (p.278-283)
	UM-F-P23-Care & Cleaning-V11.pdf (p.284-292)
	UM-F-P24-TroubleShooting-V11.pdf (p.293-301)
	UM-F-P25-AppendixI (Default Settings)-V11.pdf (p.302-309)
	UM-F-P26-AppendixII (EMC)-V11.pdf (p.310-314)

