



































































































































































































































































































































































































































































































































B  Patient blood pressure being too low
B Patient pulse rate being too low
B Patient having frequent arrhythmia
B  Weak patient pulse

NOTE

.
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Product Name %r/gc;uct Active Ingredients Purpose EPA No.
Rely+On™ Virkon® Powder Used as 1% solution® Disinfecting | /
High Level Surface Biocidal active:
Disinfectant Pentapotassium bis
(peroxymonosulphate) bis
(sulphate) (500g/kg)
Contains dipotassium
peroxodisulphate.
Alpet® D2 Surface Wipes Isopropyl Alcohol 58.6000%, Disinfecting 73232-1
Sanitizing Wipes Octyl Decyl Dimethyl Ammonium
chloride 0.0075%,
Dioctyl Dimethyl Ammonium
Chloride 0.0030%
Clorox Dispatch® Wipes Sodium Hypochlorite 0.65% Cleaning, 56392-8
Hospital Cleaner disinfecting
Disinfectant Towels
with Bleach
Metrex CaviWipes™ Wipes Diisobutylphenoxyethoxyethyl Cleaning, 46781-8
dimethyl benzyl ammonium disinfecting
chloride 0.28%,
Isopropanol 17.2%
PDI Sani-Cloth® AF3 Wipes n-Alkyl dimethyl ethylbenzyl Cleaning, 9480-9
Germicidal ammonium chlorides 0.14%, disinfecting
Disposable Wipe n-Alkyl dimethyl benzyl
ammonium chlorides 0.14%
PDI Sani-Cloth® Plus Wipes n-Alkyl dimethyl ethylbenzyl Cleaning, 9480-6
Germicidal ammonium chlorides 0.125%, disinfecting
Disposable Wipe n-Alky dimethyl benzyl
ammonium chlorides 0.125%
PDI Super Sani- Wipes n-Alkyl dimethyl ethylbenzyl Cleaning, 9480-4
Cloth® Germicidal ammonium chlorides 0.25%, disinfecting
Disposable Wipe n-Alkyl dimethyl benzyl
ammonium chlorides 0.25%,
Isopropyl Alcohol 55.0%

The following table lists approved Masimo SpO, cable cleaning and disinfecting agents:

Product Name Product Type Active Ingredients Purpose EPA No.
Isopropanol Liquid Isopropanol 70% Disinfecting | /
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Product Name Product Type Active Ingredients Purpose EPA No.
Sodium Liquid Sodium hypochlorite Disinfecting | /
hypochlorite bleach, 0.5%
bleach
Hydrogen Liquid Hydrogen peroxide, 3% Disinfecting | /
peroxide
PDI Super Sani- Wipes n-Alkyl dimethyl Cleaning, 9480-4
Cloth® Germicidal ethylbenzyl ammonium disinfecting
Disposable Wipe chlorides 0.25%, n-Alkyl
dimethyl benzyl
ammonium chlorides
0.25%, Isopropyl Alcohol
55.0%
Glutaraldehyde Liquid Glutaraldehyde, 2% Disinfecting | /
The following table lists approved disinfectants for the Nellcor SpO, cables:
Product Name .';;gguu Active Ingredients Purpose EPA No.
Sodium hypochlorite Liquid Sodium hypochlorite bleach, Disinfecting /
bleach 0.5%
Isopropanol Liquid Isopropanol 70% Disinfecting /
1-Propanol Liquid 1-Propanol 50% Disinfecting /
Virex® TB Liquid n-Alkyl dimethyl benzyl Cleaning, 70627-2
ammonium chlorides 0.105%, disinfecting
n-Alkyl dimethyl ethylbenzyl
ammonium chlorides 0.105%
Rely+On™ Virkon® High | Powder Used as 1% solution* Disinfecting /
Level Surface Biocidal active:
Disinfectant Pentapotassium bis
(peroxymonosulphate) bis
(sulphate) (500g/kg)
Contains dipotassium
peroxodisulphate.
Clorox Dispatch® Wipes Sodium Hypochlorite 0.65% Cleaning, 56392-8
Hospital Cleaner disinfecting

Disinfectant Towels
with Bleach
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Product

Product Name Type Active Ingredients Purpose EPA No.
Clorox Healthcare® Wipes Sodium Hypochlorite 0.55% Cleaning, 67619-12
Bleach disinfecting

Germicidal Wipes

Clorox Healthcare® Wipes Hydrogen Peroxide 1.4% Cleaning, 67619-24
Hydrogen Peroxide disinfecting

Cleaner Disinfectant

Wipes

Diversey Oxivir® TB Wipes Hydrogen Peroxide 0.5% Cleaning, 70627-60
Wipes disinfecting

PDI Super Sani-Cloth® Wipes n-Alkyl dimethyl ethylbenzyl Cleaning, 9480-4
Germicidal Disposable ammonium chlorides 0.25%, disinfecting

Wipe

n-Alkyl dimethyl benzyl
ammonium chlorides 0.25%,
Isopropyl Alcohol 55.0%

19.6.2 Cleaning the Accessories

Thoroughly clean the accessories (NIBP air hose, and SpO, cable) after use on a patient.
Before cleaning the accessories, consult your hospital’s regulations for cleaning the

accessories.

To clean the accessories (NIBP air hose and SpO, cable), follow this procedure:

1. Clean the accessories with wipes or a soft cloth moistened with one of the
cleaning agents listed in 19.3.1 Approved Cleaning and Disinfecting Agents only.

2. Wipe off all the cleaning agent residue with a dry cloth.

3. Allow the accessories to air dry.

19.6.3 Disinfecting the Accessories

We recommend that the accessories (NIBP air hose and SpO, cable) should be
disinfected only when necessary as determined by your hospital’s policy, to avoid long
term damage to the accessories. Cleaning the accessories before disinfecting is
recommended.

19.7 Sterilization

Sterilization is not recommended for this monitor, related products, accessories, or
supplies unless otherwise indicated in the Instructions for Use that accompany the
products, accessories or supplies.
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20Maintenance

20.1 Maintenance Introduction

Regular maintenance is essential to ensure that the equipment continues to function
properly. This chapter contains information on periodic testing and maintenance.

20.2 Maintenance Safety Information

WARNING

To avoid electric shock, stop using the monitor if you find the housing is
damaged, and contact the service personnel.

Failure on the part of the responsible individual hospital or institution using
this equipment to implement a recommended maintenance schedule may
cause undue equipment failure and possible health hazards.

No modification of this equipment is allowed.
This equipment contains no user serviceable parts.

Software upgrades to the monitor can only be done by Mindray service
engineers with Mindray upgrading tools.

Do not open the equipment housings. All servicing and future upgrades must
be carried out by the service personnel.

The safety checks or maintenance involving any disassembly of the
equipment should be performed by professional service personnel.
Otherwise, undue equipment failure and possible health hazards could
result.

Do not open batteries, heat batteries to above 60 °C, incinerate batteries, or
short the battery terminals. Batteries may ignite, explode, leak or heat up,
causing personal injury.

Do not adjust, repair, open, disassemble, or modify the pulse oximeter or
accessories. Injury to personnel or equipment damage could occur. Return
the pulse oximeter for servicing if necessary.

The service personnel must be properly qualified and thoroughly familiar
with the operation of the equipment.
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CAUTION

®  The equipment and accessories shall not be serviced or maintained while in
use on a patient.

® Ifyou discover a problem with any of the equipment, contact your service
personnel or Mindray.

®  Use and store the equipment within the specified temperature, humidity, and
altitude ranges.

®  When disposing of the packaging material, be sure to observe the applicable
waste control regulations and keep it out of the reach of children.

® Atthe end of its service life, the equipment, as well as its accessories, must be
disposed of in compliance with the guidelines regulating the disposal of such
products. If you have any questions concerning disposal of the equipment,
please contact Mindray.

NOTE

[ )

If needed, contact the manufacture for circuit diagrams, component part
lists, descriptions, calibration instructions, or other information concerning
the repair of the equipment.

20-2
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20.4

20.5

2051

Test/Maintenance Item Recommended Frequency

Performance Tests
Nurse call test If you suspect that the nurse call function does not work
properly.
Electrical Safety Tests
Electrical safety tests Once every two years.
Other Tests
Power-on test Before use.
Recorder check 1. When the recorder is used for the first time.
2. Follow any repair or replacement of the recorder.
Battery Functionality 1. When first installed.
check test 2. When battery is replaced.
Performance Every three months or if the battery runtime is reduced
test significantly.

Checking Version Information

To view system software version information, select the Main Menu quick key  from
the System column select Version.

You can check system software version, module hardware and software version, and
firmware version only from the Maintenance dialog.

Testing Methods and Procedures

Except the following maintenance tasks, all other test and maintenance tasks should be
performed by Mindray-qualified service personnel only.

B Regular checks, including visual inspection and power-on test
B Recorder tests
B Battery check

If your monitor needs a safety test and performance test, contact the service personnel.

Performing Visual Inspection

Visually inspect the equipment before its first used every day. If you find any signs of
damage, remove the monitor from use and contact the service personnel.

Verify that the equipment meets the following requirements:
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20.5.2

20.5.3

2054

20.6

20.6.1

20.6.2

20.7

Environment and power supply specifications are met.
The monitor housing and display screen are free from cracks or other damage.
The power cord is not damaged and the insulation is in good condition.

Connectors, plugs, and cables are not damaged and kinked.

Power cord and patient cables are securely connected to the equipment.

Performing Power-on Test

The monitor automatically performs a power-on test at startup. Verify the following
items for the power-on test:

B The equipment powers on properly.

B Thealarm system works properly, denoted by alarm sounds and display of all three
alarm light colors.

B The monitor displays properly.

Testing the Recorder

To test the recorder, follow this procedure:

1. Startarecording task to print waveforms and reports.
2. Check that the recorder functions correctly.

3. Check that the printout is clear without missing dots.

Checking the Battery

For information on battery check, see 18.7.2 Checking Battery Performance.

NIBP Maintenance

NIBP Leakage Test

The NIBP leakage test checks the integrity of the system and of the valve. The NIBP
leakage test should be performed once every two years or when you doubt the NIBP
measurements. The NIBP leakage test should be performed by Mindray-qualified service
personnel only.

NIBP Accuracy Test

The NIBP accuracy test should be performed once every two years or when you doubt
the NIBP measurements. The NIBP accuracy test should be performed by Mindray-
qualified service personnel only.

Disposing of the Monitor

Dispose of the monitor and its accessories when its service life is reached. Follow local

20-4
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2 1 Accessories

The accessories listed in this chapter comply with the requirements of IEC 60601-1-2
when in use with the monitor. The accessory material that contacts the patients has
undertaken the bio-compatibility test and is verified to be in compliance with ISO

10993-1. For details about the accessories, refer to the instructions for use provided with
the accessory.

WARNING

Use accessories specified in this chapter. Using other accessories may cause
damage to the equipment or not meet the claimed specifications.
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21.1.1 Extension Cables and Adapter Cables Available for Purchase

Model | PartNo. Description Usage Appllcable

patient
572A 0010-20-42712 | 8-pin SpO, extension cable, Reusable | /
Nellcor
583A 040-003310-00 8- pin, RD SET, Masimo Reusable /
4089 040-003381-00 | RD to LNC adapter cable, Reusable /
Masimo

4092 040-003426-00 | LNCS to RD Adapter, Masimo Reusable /

21.1.2 Extension Cables and Adapter Cables Also Compatible

Model | PartNo. Description Usage Appllcable

patient
582A 115-020768-00 | 8-pin SpO, extension cable, Reusable /
Masimo
21.1.3 Masimo SpO, RD Set Sensors Available for Purchase

Model Part No. Description Usage Apphcable

patient

4050 040-003376-00 SpO, sensor, RD SET Reusable Adult (> 30
DCl, finger-clip or toe- kg)
clip

4051 040-003377-00 SpO, sensor, RD SET Reusable Pediatric
DCl, finger-clip or toe- (10-50 kg)
clip

4053 040-003380-00 SpO, sensor, RD Set TC-I, | Reusable Adult (> 30
tip-clip ear sensor, 3ft kg)

4000 040-003382-00 SpO, sensor, RD SET, Disposable Adult (> 30
adhesive, finger or toe kg)

4001 040-003383-00 SpO, sensor, RD SET Disposable Pediatric
PDT, adhesive, finger or (10t0 50
toe kg)

4002 040-003384-00 SpO, sensor, RD Set, Disposable Infant (3 to
adhesive, thumb or 20 kg)
great toe
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Model Part No. Description Usage Appllcable
patient

4003 040-003385-00 SpO, sensor, RD Set, Disposable Neonatal /
adhesive, hand or foot Adult
(for neonate), finger or (<3Kgor
toe (for adult) >40Kg)

4004 040-003386-00 SpO, sensor, RD Set Disposable Neonate
NeoPt, adhesive hand or (<1 kg)
foot

4005 040-003387-00 SpO, sensor, RD Set Disposable Neonate
NeoPt-500, non- (<1 kg)
adhesive hand or foot

21.1.4 Masimo SpO, LNCS Sensors Also Compatible
Model Part No. Description Usage Appllcable
patient

LNCS Adtx ~ 0600-00-0121 SpO, sensor, finger-clip, ~ Disposable Adult (>30
20 pcs/box, adhesive, kg)
thumb or great toe

LNCS Pdtx ~ 0600-00-0122 SpO, sensor, finger-clip, ~ Disposable Pediatric
20 pcs/box, adhesive, (10-50kg)
finger or toe

LNCS DCl 0600-00-0126 SpO, sensor, finger-clip  Disposable Adult (>30
or toe-clip kg)

LNCSDCIP  0600-00-0127 Sp0O,
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21.1.5 Nellcor SpO, Sensors Also Compatible

Model Part No. Description Usage Appllcable
patient
DS-100A | 9000-10-05161 | SpO, sensor, finger-clip Reusable Adult
D-YS 0010-10-12476 SpO, sensor, with wraps, Reusable Adult/
foot (1-3 kg), toe (3-15 kg), Pediatric/
or finger (>15 kg) Infant/
Neonate (>1
kg)
OXI-P/I 9000-10-07308 | SpO, sensor, finger, band | Reusable Pediatric/
Infant
OXI-A/N | 9000-10-07336 | SpO, sensor, finger/foot, | Reusable Adult/Neonate
band
MAX-AI 0010-10-12202 SpO, sensor, 24 pcs/box, Disposable | Adult (>30 kg)
finger
MAX-PI 0010-10-12203 | SpO, sensor, 24 pcs/box, Disposable | Pediatric (10-
finger 50Kg)
MAX-II 0010-10-12204 SpO, sensor, 24 pcs/box, Disposable | Infant (3-20 kg)
toe
MAX-NI 0010-10-12205 | SpO, sensor, 24 pcs/box, Disposable | Adult/Neonate
finger (for adult) or foot (<3 kg or >40
(for neonate) kqg)
21.2 NIBP Accessories
21.2.1 NIBP Hboses Available for Purchase
Model Part No. Description Usage Appllcable
patient
CM1903 6200-30-09688 NIBP Hose, Inbuilt Reusable | Adult/
connector(3m) Pediatric/
Neonate
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21.2.2 Cuffs Available for Purchase

Model Part No. Description Usage Appllcable
patient
CM1301 115-027713-00 | Cuff, 10-19 cm, bladderless Reusable Infant
CM1302 115-027714-00 Cuff, 18-26 cm, bladderless Reusable Small Adult
CM1303 115-027715-00 | Cuff, 25-35 cm, bladderless Reusable Adult
CM1304 115-027716-00 Cuff, 33-47 cm, bladderless Reusable Adult
CM1305 115-027717-00 Cuff, 46-66 cm, bladderless Reusable Adult thigh
CM1306 115-027718-00 | Cuff, 24-35 cm, bladderless Reusable Adult
CM1307 115-027719-00 Cuff, 33-47 cm, bladderless Reusable Adult
CM1501 115-027563-00 | Cuff, 10-19 cm, bladderless, Disposable | Infant
pkg of 10
CM1502 115-027564-00 | Cuff, 18-26 cm, bladderless, Disposable | Pediatric
pkg of 10
CM1503 115-027565-00 Cuff, 25-35 cm, bladderless, Disposable | Adult
pkg of 10
CM1504 115-027566-00 Cuff, 33-47 cm, bladderless, Disposable Adult
pkg of 10
CM1505 115-027567-00 Cuff, 46-66 cm, bladderless, Disposable Adult thigh
pkg of 5
CM1506 115-027568-00 | Cuff, 25-35 cm, bladderless, Disposable | Adult
pkg of 10
CM1507 115-027569-00 | Cuff, 33-47 cm, bladderless, Disposable | Adult
pkg of 10
CM1500A | 125-000051-00 | Cuff, 3.1-5.7 cm, pkg of 20 Disposable | Neonate
CM1500B | 125-000052-00 | Cuff, 4.3-8.0 cm, pkg of 20 Disposable | Neonate
CM1500C | 125-000053-00 | Cuff, 5.8-10.9 cm, pkg of 20 Disposable | Neonate
CM1500D | 125-000054-00 | Cuff, 7.1-13.1 cm, pkg of 20 Disposable | Neonate
CM1500E 125-000055-00 Cuff, 54, 8-15 cm, pkg of 20 Disposable | Neonate
/ 115-031807-00 | Cuff starter kit, bladderless Reusable Child/Small
adult/
Adult/
Adult thigh
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21.3 Temp Accessories

21.3.1 TrueTemp™Probes Available for Purchase

Model PN Description Usage App_)llcable
patient
MR441 125-000155-00 Oral/Axillary Reusable Adult, pediatric,
temperature neonate
probe(blue)
MR442 125-000156-00 Rectal temperature Reusable
probe(red)
21.3.2 TrueTemp™Probe Wells Available for Purchase
Model PN Description Usage Apphcable
patient
MR493 125-000157-00 Probe well (blue, Reusable /
Oral/axillary)
MR494 125-000158-00 Probe well (red, Reusable /
Rectal)

21.3.3 TrueTemp™Probe Covers Available for Purchase

Applicable

Model PN Description Usage e

ST-002 040-006486-00 Disposable probe cover Disposable Adult, pediatric,
(1 box of 20pcs) neonate

ST-002 040-006506-00 Disposable probe cover Disposable Adult, pediatric,
pack(200pcs) neonate

21.3.4 Exergen Temp Probe Available for Purchase

Applicable

Model Part No. Description Usage s

124237-AF-MR | 040-003273-00 TAT-5000S Temporal | Reusable | Adult, pediatric,
Scanner neonate
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21.4 CO, Accessories

21.4.1 CO, Accessory Available for Purchase

Model Part No. Description Usage Apphcable
patient
GA3501 045-003134-00 | CO, adapter Reusable /
21.4.2 CO, Accessories Also Compatible
Model Part No. Description Usage Apphcable
patient

MVAI 0010-10-42560 | Adult-Pediatric Intubated Disposable Adult,
CO2 FilterLine pediatric

MVAIH 0010-10-42561 Adult-Pediatric Intubated Disposable Adult,
CO2FilterLine pediatric

MVIIH 0010-10-42562 Neonatal-Infant Intubated Disposable Neonate
CO2 FilterLine

MVAIL 0010-10-42563 Adult-Pediatric Intubated Disposable Adult,
CO2 FilterLine pediatric

MVAIHL | 0010-10-42564 | Adult-Pediatric Intubated Disposable Adult,
CO2FilterLine pediatric

MVIIHL 0010-10-42565 Neonatal-Infant Intubated Disposable Neonate
CO2 FilterLine

MVA 0010-10-42566 | Adt Oral-Nasal CO2 FilterLine | Disposable Adult

MVP 0010-10-42567 | Ped Oral-Nasal CO2 FilterLine | Disposable Pediatric

MVAO 0010-10-42568 Adt Oral-Nasal CO2 FilterLine | Disposable Adult
w/02

MVPO 0010-10-42569 | Ped Oral-Nasal CO2 FilterLine | Disposable Pediatric
w/02

MVAOL 0010-10-42570 | Adt Oral-Nasal CO2 FilterLine | Disposable Adult
w/02 L

MVPOL 0010-10-42571 Ped Oral-Nasal CO2 FilterLine | Disposable Pediatric
w/02 L

MVANH 0010-10-42572 Adult Nasal CO2 FilterLine Disposable Adult
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Model Part No. Description Usage Appllcable
patient
MVINH 0010-10-42574 | Neo-Inf Nasal CO2 FilterLine Disposable Neonate
H
MVANO | 0010-10-42575 | Adt Nasal CO2 FilterLine w/ Disposable Adult
H O2H
MVPNO | 0010-10-42576 | Ped Nasal CO2 FilterLine w/ Disposable Pediatric
H O2H
MVAN 0010-10-42577 Adult Nasal CO2 FilterLine Disposable Adult
MVPN 0010-10-42578 | Pediatric Nasal CO2 FilterLine | Disposable Pediatric
GA3501 045-003134-00 | CO, adapter Reusable /
21.5 Mount and Mounting Accessories
PN Description
045-004267-00 Rolling stand (Standard)
045-004269-00 Rolling stand (with workbench & battery)
045-004285-00 Bracket for hand sanitizer
045-002935-00 Bracket for sterile gauze
045-003427-00 Wall Mount Bracket
115-025386-00 Wall Mount for Kaiser - 6"
045-003424-00 Quick Release Tray
115-020575-00 Bedrail Clamp
21.6  Miscellaneous Accessories
PN Description
DAB8K-10-14452 U.S. Power Cord
0012-25-0001 U.S. Power Cord
009-003116-00 Nurse Call Cable
009-003436-00 Serial Port Cable
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PN

Description

0198-00-0044

Welch Allyn SureTemp Plus Probe Covers

0992-00-0198

Welch Allyn SureTemp Plus Thermometer Module

0992-00-0213-02

Welch Allyn SureTemp Plus Oral Probe

040-002471-00

SURETEMP probe cover, WELCH ALLYN, QTY 7500

115-034132-00

Li-ion Battery (10.8V, 5600mA, LI231003A, VS 9)

115-008393-00

Barcode scanner kit (1D)

115-039575-00

2D Barcode reader, HS-1M, JADAK

115-039635-00

2D Barcode reader, HS-1R, JADAK

023-002111-00

2D Barcode reader, HS-1RS, JADAK

023-002134-00

2D Barcode reader, HH450

023-000218-00

USB Drive, 32GB, USB3.0

023-001673-00

USB Drive, 8GB, MLC, USB3.0

0683-00-0505-02

PAPER, PKG12ROLLS

A30-000001---

Recording paper, 50 mm*20 m
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A

Product Specifications

Al Monitor Safety Specifications

The equipment is classified, according to IEC60601-1:

Type of protection against
electrical shock

CLASS | EQUIPMENT, equipment energized from an
external and internal electrical power source.

Degree of protection against
electrical shock

DEFIBRILLATION-PROOF TYPE CF AAPPLIED PART for
SpO,, NIBP, TrueTemp™ Temp

DEFIBRILLATION-PROOF TYPE BF APPLIED PART for CO,
and Exergen TemporalScanner ™ Temp.

Mode of operation

Continuous

Degree of protection against
harmful ingress of water

IPX2 (Protection against vertically falling water drops
when ENCLOSURE tilted up to 15°)

Degree of safety of application
in the presence of a

EQUIPMENT not suitable for use in the presence of a
FLAMMABLE ANAESTHETIC MIXTUREWITH AIR or WITH

FLAMMABLE ANAESTHETIC OXYGEN OR NITROUS OXIDE
MIXTURE WITH AIR or WITH

OXYGEN OR NITROUS OXIDE

Degree of mobility Portable

Environmental Specifications

WARNING

The equipment may not meet the performance specifications if stored or

used outside the specified temperature and humidity ranges. If the
performance of the equipment is degraded due to aging or environmental
conditions, contact your service personnel.

When the monitor and related products have differing environmental

specifications, the effective range for the combined products is that range
which is common to the specifications for all products.
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A3

NOTE

®  The environmental specifications of unspecified parameter modules are the
same as those of the main unit.
Main Unit
Item Operating conditions Storage conditions
Temperature 0 to 40 °C (without CO,) -20to 60 °C
5 to 40 °C (with CO,)
Relative humidity 15% to 95% 10% to 95%

(non-condensing)

Barometric

TrueTemp ™Temperature Module

Exergen TemporalScanner Thermometer

Power Supply Specifications
AC Power
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Frequency

50/60 Hz (+3 Hz)

Fuse T2AL-250V
Battery

Battery Type | Chargeable Smart Lithium-lon battery

Voltage 10.8VDC

Capacity 5600 mAh

Run time At least 8 hours when powered by a new, fully-charged battery at 25 °C £5
°C on standard configuration (SpO, and NIBP), with SpO, sensor
connected, auto NIBP measurements at an interval of 15 minutes, and
screen brightness set to factory default.
At least 5.3 hours when powered by a new, fully-charged battery at 25 °C
+5 °C on a configuration of SpO,, NIBP, SmarTemp and Wi-Fi, with SpO,
sensor and barcode scanner connected, auto NIBP measurements at an
interval of 15 minutes, and screen brightness set to factory default.
At least 4 hours when powered by a new, fully-charged battery at 25 °C £5
°C on a configuration of SpO,, NIBP, CO,, Wi-Fi and recorder, with SpO,
sensor connected, auto NIBP measurements and auto recording at an
interval of 10 minutes, and screen brightness set to factory default.

Charge time | Monitor power off or standby: less than 4 hours to 100% (at 25 °C +5 °C).
Monitor power on (in non-standby mode): less than12.5 hours to 100%.

Shutdown At least 20 minutes (after a low battery alarm first occurs) at 25 °C £5 °C

delay with SpO, sensor connected, and auto NIBP measurements at an interval of
15 minutes, and brightness set to factory default.

A4 Physical Specifications

Size (H*W*D)

<275mmx 185mm x 135mm

Weight

<3.4 kg (with Masimo SpO, module, NIBP module, recorder module and a
battery; without accessory)

A5 Hardware Specifications

A5.1 Display

‘ Screen type

‘ Capacitive touch screen
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Screen Size (diagonal) 10.1"

Resolution 1280%800 pixels

A5.2 Recorder

Method Thermal dot array

Paper speed 25 mm/s

Number of waveform channels 1

Ab53 LEDs
Alarm lamp 1 (three color coded: red, yellow and cyan)
Power on LED 1 (green)
AC power LED 1 (green)
Battery LED 1 (two color coded: yellow and green)

A5.4  Audio Indicator

Speaker

A5.5  Monitor Interface Specifications

A5.6  Outputs
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Amplitude

High level: 3.5 to 5V, £5%, providing a minimum of 10 mA output
current

Low level: <0.5V, receiving a minimum of 5 mA input current

Rising and falling
time

<1ms

Alarm output (Network connector)

Alarm delay time
from monitor to
remote equipment

The alarm delay time form the monitor to remote equipment is <2
seconds, measured at the monitor’s signal output connector.

A5.7  Wireless Network

Standards

IEEE 802.11a/b/g/n/ac

Modulation mode

BPSK, QPSK,16QAM, 64QAM, 256QAM

Operating
frequency

2412MHz~2462MHz,
5180MHz~5320Mz, 5500MHz~5700MHz, 5745MHz~5825MHz

Wireless data rate

IEEE 802.11a: 6-54 Mbps
IEEE 802.11b: 1-11 Mbps
IEEE 802.11g: 6-54 Mbps
IEEE 802.11n: MCSO-MCS7
IEEE 802.11ac: MCS0-MCS8

Output power <20 dBm (CE requirements, detection mode: RMS)
<30 dBm (FCC requirements, detection mode: peak power)
Working mode Infrastructure

Data security

Standard: WPA/WPA2-PSK, WPA/WPA2-Enterprise, WPA/WPA2 CCKM
EAP method: LEAP, EAP-TTLS, EAP-TLS,EAP-FAST, PEAP-MsChapV2,
PEAP-GTC, PEAP-TLS

Encryption: AES

A.5.8  Wi-Fi Performance Specifications

WARNING

All network functions of data communication are designed to operate on a

private network.

A5.8.1 System Capacity

Number of the monitors supported by a single AP: < 16
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Testing conditions are as follows:
B Each monitor can communicate with the CMS.
B Only one monitor can transmit history data.

B The weakest strength of the AP signal where the monitor is located cannot be less
than -65 dBm.

A.5.8.2 Resistance to Wireless Interference
The distance between the interfering devices and the monitor is greater than 20 cm. A
Wi-Fi interference (no greater than -85 dBm) in the same channel and a Wi-Fi
interference (no greater than -50 dBm) in an adjacent channel are presented
synchronously. The interfering devices include 2.4 GHz wireless devices, cellular mobile
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A58.3

Ab584

A5.9

Frequency Unintended signals Separation distance | Separation distance
band between the between the AP and
monitor and the the interference
interference devices | devices
Adjacent channel 1 2m 1.0m
and 11 (802.11n),
lower adjacent band
LTE of 1.4MHz,
upper adjacent band
LTE of 1.4MHz
lower adjacentband | 0.2m 0.5m
LTE of 10MHz,
upper adjacent band
LTE of 1.4MHz and
Adjacent channel
6(802.11n)
5GHz WiFi Adjacent 2.0m 4m
(5190-
5210MHz) Co-channel 7. m 8.5m
5GHz WiFi Adjacent 2.0m 4m
(5270-
5290MHz2) Co-channel 7. m 8.5m
5GHz WiFi Adjacent 2.0m 4m
(5590-
5610MHz2) Co-channel 7. m 8.5m
5GHz WiFi Adjacent 2.0m 4m
(5755-
5775MHz2) Co-channel 7. m 8.5m

Wi-Fi Network Stability

There is no communication data loss when the monitor moves at a speed not higher
than 3.75 m/s in a 15 meter obstacle-free linear range.

16 monitors are connected to the same AP and each roams for 30 times, of which at least
3 monitors roam simultaneously. The ratio of the communication data loss on the CMS
from any monitor does not exceed 0.1% over a 24-hour period.

Line of Sight Distance
The line of sight distance between the monitor and the AP is no less than 50 meters.

Bluetooth Specification

Protocol

Bluetooth 5

Modulation mode

GFSK
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Operating frequency 2402 to 2480MHz
Wireless data rate 2Mbps, TMbps, 125kbps
Output power <8dBmt4dB

Data security AES128

A.5.10 Bluetooth Performance Specifications

WARNING

® Keep the monitor away from interference sources.

® Do not use Bluetooth nodes to perform realtime vital signs monitoring.

NOTE
®  When equipment using Bluetooth function, possible sources of interference
include:

* IEEE 802.11b/g/n: 2.4GHz
L 2 LTE: Band 40: 2.3GHz, Band 41: 2.5GHz (Adjacent band)

®  Tomake sure equipment works well, user should make sure the separation
distance between equipment or Bluetooth Node and the Unintended
interference devices be longer than the distance showing below:

. Put the Bluetooth Nodes
Put the monitors close to | ol f
the interference devices D OIS IEEEEE
Frequenc  Unintended devices
y band signals
Separation  Operation  SeparatioPon
distance A  distance B
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SpO, Measurement 1% to 100%
range

Pl measurement range 0.02 to 20%

SpO, Resolution 1%
Pl Resolution PI<10.0:0.01
P1=10.0:0.1
Accuracy1 70% to 100%: £2% ABS (without motion in adult/pediatric

mode)

70% to 100%: +3% ABS (without motion in neonate mode)
70% to 100%: +3% ABS (with motion)

1% to 69%: Not specified.

Refreshing rate <1s

Response time < 20 s (normal perfusion, no disturbance, SpO, value sudden
change within 70% - 100%)

SpO, averaging time 2-45,4-65,85,105,125,145,16
Low perfusion Pulse amplitude: >0.02%
conditions Light penetration: >5%

Low perfusion SpO, +2%

accuracy?

! The Masimo pulse oximeter with sensors have been validated for no motion accuracy in
human blood studies on healthy adult volunteers in induced hypoxia studies in the range
of 70% to 100% SpO, against a laboratory co-oximeter and ECG monitor. This variation

equals plus or minus one standard deviation. Plus or minus one standard deviation
encompasses 68% of the population. One percent was added to the accuracies for
neonatal sensors to account for accuracy variation due to properties of fetal hemoglobin.
The Masimo pulse oximeter with sensors has been validated for motion accuracy in human
blood studies on healthy adult volunteers in induced hypoxia studies while performing
rubbing and tapping motions at 2 to 4 Hz. At an amplitude of 1 to 2 cm and 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% to 100% SpO, against a laboratory co-oximeter and ECG monitor. This
variation equals plus or minus one standard deviation. Plus or minus one standard
deviation encompasses 68% of the population.

2The Masimo pulse oximeter 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 a % transmission of greater than 5% for saturations ranging from
70 to 100%. This variation equals plus or minus one standard deviation. Plus or minus one
standard deviation encompasses 68% of the population.

Nellcor SpO, Module
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Standards

Meet standards of 1ISO 80601-2-61

Measurement range

0% to 100%

Resolution

1%

Accuracy

70% to 100%: £2%ABS (adult/pediatric mode)
70% to 100%: +3% ABS (neonate mode)
0% to 69%: Not specified.

Refreshing rate

<1s

Response time

< 30 s (normal perfusion, no disturbance, SpO, value
sudden change within 70% — 100%)

*When the SpO, sensor is applied for neonatal patients as indicated, the specified accuracy
range is increased by +1%, to compensate for the theoretical effect on oximeter
measurements of fetal hemoglobin in neonatal blood.
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Information of the Test Subjects of the Clinical Study Report

Skin color Gender Number Age (years) Health
Black Male 1 28.24+9.19 Healthy
Female 1
Yellow Male 3
Female 9

A.6.2 PR Specifications

Alarm limit Range (bpm) Step (bpm)
PR High PR < 40: (low limit +2) to 40 PR<40:1
PR > 40: (low limit +5) to 300 PR > 40:5
PR Low PR < 40: 15 to (high limit - 2)
PR > 40: 40 to (high limit - 5)

PR from Masimo SpO, Module

Measurement range 25 to 240 bpm
Resolution 1 bpm
Response time < 20 s (normal perfusion, no disturbance, PR value

sudden change within 25 — 220 bpm)

Accuracy +3 bpm (without motion)
+5 bpm (with motion)

Low perfusion conditions Pulse amplitude: >0.02%
Light penetration: >5%

Low perfusion PR accuracy1 +3 bpm

Refreshing rate <1s

" The Masimo pulse oximeter 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 a % transmission of greater than 5% for saturations ranging from 70
to 100%. This variation equals plus or minus one standard deviation. Plus or minus one
standard deviation encompasses 68% of the population.
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PR from Nellcor SpO, Module

Measurement range

20 to 300 bpm

Resolution

1 bpm

Response time

<30 s (normal perfusion, no disturbance, PR value
sudden change within 25 - 250 bpm)

Accuracy

20 to 250 bpm: £3 bpm
251 to 300 bpm: not specified

Refreshing rate

<1s

PR from NIBP Module

Measurement range

30 to 300 bpm (adult/pediatric/neonate)

Resolution

1 bpm

Accuracy

+3 bpm or £3%, whichever is greater
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A.6.3  NIBP Specifications

Standards Meet standards of IEC 80601-2-30, ISO 81060-2

Technique Oscillometry

Mode of operation Manual, Auto, STAT, Sequence, and BP averaging

Auto mode 1 min, 2 min, 2.5 min, 3 min, 5 min, 10 min, 15 min, 20 min, 30 min,

repetition intervals 1 hour, 1.5 hours, 2 hours, 3 hours, 4 hours, 8 hours

STAT mode cycle 5min

time
Adult: < 15 s (Inflation algorithm, measured with CM1203/CM1303/
CM1503 cuff, PR within 60 to 200 bpm and systolic pressure within

Typical 80 to 120 mmHgq)

EEEIRATERE W Pediatric: < 15 s (Inflatin algorithm, measured with CM1202/
CM1302/CM1502 cuff, PR within 60 to 200 bpm and systolic
pressure within 80 to 120 mmHg)

Max measurement Adult, pediatric: 180s

time
Neonate: 90s

Heart rate range 30 to 300bpm

Measurement Adult Pediatric Neonate

ranges -

Systolic: 25110290 2510 240 25t0 140

(mmHg)

Diastolic: 10 to 250 10 to 200 10to 115
Mean: 15 to 260 15to 215 15t0 125

Accuracy Max average error: £5 mmHg
Max standard deviation: 8 mmHg

Static pressure 0 mmHg to 300 mmHg

measurement range

Static pressure +3 mmHg

measurement

accuracy

Resolution 1 mmHg

Initial cuff inflation Adult: 80 to 280

pressure range Pediatric: 80t0 210

(mmHQ) (for : Neonate: 60 to 140

Deflation algorithm)

Default initial cuff Adult: 160

inflation pressure Pediatric: 140

(mme-") (for . Neonate: 90

Deflation algorithm)
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* Measurement accuracy verification: In adult and pediatric modes, the blood pressure
measurements measured with this device are in compliance with the American National
Standard for Electronic or Automated Sphymomanometers (ANSI/AAMI SP10) in terms of
mean error and standard deviation by comparing with intra-arterial or auscultatory
measurements (depending on the configuration) in a typical patient population. For
auscultatory reference, the 5t Korotkoff sound was used to determine the diastolic pressure.
In neonatal mode, the blood pressure measurements measured with this device are in
compliance with the American National Standard for Electronic or Automated
Sphymomanometers (ANSI/AAMI SP10) in terms of mean error and standard deviation by
comparing with intra-arterial measurements (depending on the configuration) in a typical
patient population.

A.6.4  Temp Specifications
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Operating mode Adjusted mode (predictive mode)

Direct mode (monitor mode)

Measurement range Monitor mode: 25 °C to 44 °C (77 °Fto 111.2 °F)
Predictive mode: 34 °C to 42 °C (93.2 °F to 107.6 °F)

Laboratory accuracy +0.1 °C (+0.2 °F)
(Monitor mode)

Resolution 0.1°C

Minimum measurement Monitor mode: <60 s

time for accurate readings  predictive mode (condition: room temperature 24 °C - 26 °C,

Statistical Results of Clinical Investigation Data (Predictive Mode)

ASTM E1104 Standard Conformance Statement

This thermometer conforms to all of the requirements established in ASTM standard
E1104. Full responsibility for the conformance of this product to the specification is
assumed by Shenzhen Mindray Bio-Medical Electronics Co., Ltd at the following

address:

Mindray Building, Keji 12th Road South, High-tech industrial park, Nanshan, Shenzhen

518057, PR.China

Exergen TemporalScanner™hermometer

VS 9 Vital Signs Monitor Operator's Manual



Operating mode

Adjusted mode

Response time

Approximately 0.04s

Measurement range

15.5°C to 42.0 °C (60.0°F to 107.6°F)

Temperature display range

15.5°C to 42.0 °C (60.0°F to 107.6°F)

Measurement accuracy

+0.2°Cor+0.4°F

Resolution 0.1°Cor0.1°F

Sensor type Infrared thermopile sensor
Display type Bright LEDs
Communication type RS232

Battery Specifications

Type Alkaline battery
Voltage 9V
Run time Approximately one hour continuous use or 15000 readings

CO,, Specifications

Standard Meet standard of 1SO 80601-2-55
Technique Infrared absorption
Apnea delay 105,155,205,255,305,355,40s

CO, measurement range

0 to 20% (0 to 150 mmHg)

CO, accuracy

Full accuracy mode:

0~40 mmHg: £2mmHg

41~76 mmHg: £5% of reading

77~99 mmHg: +£10% of reading
100~150mmHg: +(3mmHg + 8% of reading)
> 150mmHg CO,: unspecified

1SO accuracy mode:
Add +2 mmHg to the full accuracy mode

CO2 accuracy drift Meet the requirement for measurement accuracy within 6
hours.

CO, resolution 1 mmHg

Sample flowrate 50 ml/min

Sample flowrate tolerance

+15% or £15 ml/min, whichever is greater.
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Start-up time

20 s (typical), 90 s (maximum)

Response time

Measured with an Oridion sampling line: <5 s @ 50 ml/min
(standard sampling line) or <6.5 s @ 50 ml/min (extended
sampling line)

Measured with a DRYLINE™ PRIME sampling line: <5s @ 50
ml/min

Rise time

Measured with an Oridion sampling line: <250 ms @ 50 ml/
min (standard sampling line) or <280 ms @ 50 mI/min
(extended sampling line)

Measured with a DRYLINE™ PRIME sampling line: <200 ms @
50 ml/min

RR measurement range

0to 150 rpm

RR measurement
precision

<60 rpm: £1 rpm
60 to 150 rpm: =2 rpm

RR resolution

1rpm

Effect of interference gases on CO, measurement

Gas Concentration (% \%z?ft:;?
N,O <60 +1 mmHg
Hal <4
Sev <5
Iso <5
Enf <5
Des <15 +2 mmHg

*:means an extra error should be added in case of gas interference when CO,
measurements are performed between 0 to 40 mmHg. Inaccuracy specifications are
affected by the breath rate and I:E change. The end-tidal gas reading is within specification
for breath rate below 15 bpm and I:E ratio smaller than 1:1 relative to the gas readings

without breath.

Alarm limit Range Step
EtCO, High (low limit + 2) mmHg to 99 mmHg 1 mmHg
EtCO, Low 1 mmHg to (high limit — 2) mmHg

FiCO, High 1 mmHg to 99 mmHg
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RR High Adult, pediatric: <20: 1rpm
RR <20 rpm (low limit + 2) to 20 rpm >20:5rpm
RR>20rpm (low limit + 5) to 100 rpm
Neonate:
RR<20rpm (low limit + 2) to 20 rpm
RR > 20 rpm (low limit + 5) to 150 rpm

RR Low RR <20 rpm 0 to (high limit - 2) rom
RR > 20 rpm 20 to (high limit - 5) rom
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B EMC and Radio Regulatory Compliance

B.1 EMC

The device meets the requirements of IEC 60601-1-2: 2014.

NOTE

Use of accessories, transducers and cables other than those specified or
provided by the manufacturer of this equipment could result in increased
electromagnetic emissions or decreased electromagnetic immunity of this
equipment and result in improper operation.

The non-ME EQUIPMENT (e.g. information technology equipment (ITE)) that
is a part of an ME SYSTEM may be disrupted by the electromagnetic
interference of nearby equipment. It may be necessary to take mitigation
measures, such as re-orienting or relocating the non-ME EQUIPMENT or
shielding the location.

The device or its components should not be used adjacent to or stacked with
other equipment. If adjacent or stacked use is necessary, the device or its
components should be observed to verify normal operation in the
configuration in which it will be used.

This equipment is intended for use in professional healthcare facility
environment only. If it is used in a special environment, such as magnetic
resonance imaging environment, the equipment/system may be disrupted
by the operation of nearby equipment.

Portable RF communications equipment (including peripherals such as
antenna cables and external antennas) should be used no closer than 30 cm
(12 inches) to any part of the this device, including cables specified by the
manufacturer. Otherwise, degradation of the performance of this device
could result.
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Guidance and Declaration —Electromagnetic Emissions

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

Electromagnetic environment —

EMISSIONS IEC 61000-3-3

Emission tests Compliance :
guidance

Conducted and radiated RF Group 1 The device uses RF energy only for its

EMISSIONS CISPR 11 internal function. Therefore, its RF
emissions are very low and are not likely to
cause any interference in nearby
electronic device.

Conducted and radiated RF Class A The device is suitable for use in all

EMISSIONS CISPR 11 establishments other than domestic and
those directly connected to the public
low-voltage power supply network that
supplies buildings used for domestic
purposes.

Harmonic distortion N/A The device is suitable for use in all

EMISSIONS IEC 61000-3-2 establishments, including domestic
establishments and those directly

Voltage fluctuations/Flicker N/A

connected to the public low-voltage
power supply network that supplies
buildings used for domestic purposes.

If the system is operated within the electromagnetic environment listed in Table
Guidance and Declaration —Electromagnetic Immunity , the system will remain safe
and provide the following essential performance:

Operating mode
Accuracy

Function

Data stored

Alarm

Accessories identification

Detect for connection
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NOTE

®  If the essential performance is lost or degraded, it may be necessary to take
mitigation measures, such as re-orienting or relocating the ME EQJIPMENT
or ME SYSTEM or shielding the location. During this time, the user should
stop using the monitor and contact the service personnel.

®  The device needs special precautions regarding EMC and needs to be
installed and put into service according to the EMC information provided

below.

®  Other devices may interfere with this device even though they meet the
requirements of CISPR.

®  When an input signal is below the minimum amplitude provided in technical
specifications, erroneous measurements could result.

®  The EMISSIONS characteristics of this device make it suitable for use in
industrial areas and hospitals (CISPR 11 class A). If it is used in a residential
environment (for which CISPR 11 class B is normally required) this device
might not offer adequate protection to radio-frequency communication
services. The user might need to take mitigation measures, such as relocating

or re-orienting the device.

Guidance and Declaration —Electromagnetic Immunity

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

Immunity test

IEC60601 test
level

Compliance level

Electromagnetic
environment —guidance

Electrostatic
discharge
(ESD) IEC
61000-4-2

+8 kV contact
+15KkV air

+8 kV contact
+15kV air

Floors should be wood,
concrete or ceramic tile. If
floors are covered with
synthetic material, the
relative humidity should
be at least 30%.

Electrical fast

+2 kV for power

+2 kV for power

+2 kV line(s) to
earth

transient/burst | supply lines supply lines

IEC 61000-4-4 +1kV for input/ +1 kV for input/
output lines output lines

Surge IEC +1 kV line(s) to +1 kV line(s) to

61000-4-5 line(s) line(s)

+2 kV line(s) to
earth

Mains power quality
should be that of a typical
commercial or hospital
environment.
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Voltage dips
and Voltage
interruptions
IEC61000-4-11

0% Ur for 0.5 cycle:
at 0°,45°,90°, 135°,
180°, 225°, 270°
and 315°

0% Uy for 1 cycle
and 70% Uy for 25/
30 cycles: at 0°

0% Uy for 0.5 cycle:
at 0°,45°,90°, 135°,
180°, 225°,270°
and 315°

0% Ut for 1 cycle
and 70% Uy for 25/
30 cycles: at 0°

Mains power quality
should be that of a typical
commercial or hospital
environment. If the user of
our product requires
continued operation
during power mains
interruptions, it is
recommended that our
product be powered from

0% UT for 250/300 0% UT for 250/300 an uninterruptible power
cycles cycles supply or a battery.
RATED power 30A/m 30A/m Power frequency magnetic
frequency 50 Hz/60 Hz 50 Hz/60 Hz fields should be at levels
magnetic characteristic of a typical
fields location in a typical
IEC 61000-4-8 commercial or hospital

environment.

Note: Ut is the AC mains voltage prior to application of the test level.
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The device is intended for use in the specified electromagnetic environment. The customer
or the user of the device should assure that it is used in such an environment as described
below.

3Vrms Portable and mobile RF communications

150 kHz to 80 equipment should be used no closer to any

MHz part of the device, including cables, than the
recommended separation distance calculated
from the equation applicable to the
frequency of the transmitter. Recommended
separation distance:

150k to 80 MHz

80 MHz to 80 0MHz

800 MHz to 2.7GHz

where P is the maximum output power rating
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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 structures, objects and people.

@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. The amateur radio bands between 0,15 MHz and 80 MHz are 1,8 MHz to 2,0
MHz, 3,5 MHz to 4,0 MHz, 5,3 MHz to 5,4 MHz, 7 MHz to 7,3 MHz, 10,1 MHz to 10,15 MHz, 14
MHz to 14,2 MHz, 18,07 MHz to 18,17 MHz, 21,0 MHz to 21,4 MHz, 24,89 MHz to 24,99 MHz,
28,0 MHz to 29,7 MHz and 50,0 MHz to 54,0 MHz.

b 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 with accuracy. To assess the electromagnetic
environment due to fixed RF transmitters, an electromagnetic site survey should be
considered. If the measured field strength in the location in which the device is used
exceeds the applicable RF compliance level above, the device should be observed to verify
normal operation. If abnormal performance is observed, additional measures may be
necessary, such as re-orienting or relocating the device.

€ Over the frequency ranges 150 kHz to 80 MHz, field strengths should be less than 3V/m.

WARNING

®  The device is configured with a wireless network connector to receive
wireless signal. Other devices may interfere with this device even though
they meet the requirements of CISPR.

®  The equipment/system may be disrupted by the electromagnetic
interference of nearby equipment, such as CISPR 11 group 2 medical
equipment of diathermy, magnetic resonance imaging, heat penetration,
Wireless Power Transfer (WPT), electrocautery, Electronic Article Surveillance
(EAS), and microwave therapy. It may be necessary to take mitigation
measures, such as re-orienting, relocating or shielding the location.

Recommended Separation Distances between Portable and Mobile RF
Communications Equipment and This Equipment

The equipment is intended for use in an electromagnetic environment in which radiated RF
disturbance are controlled. The customer or the user of the device can help prevent
electromagnetic interference by maintaining a minimum distance between portable and
mobile RF communications equipment (transmitters) and the device as recommended
below, according to the maximum output power of the communication equipment.
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Separation Distance According to Frequency of Transmitter
Rated Maximum (m)
Output power of
Transmitter Watts 150 kHz to 80 MHz | 80 MHz to 800 MHz | 800 MHz to 2.7 GHz
\Y E E
0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73
1 1.2 1.2 23
10 3.8 3.8 7.3
100 12 12 23

For transmitters at a maximum output power not listed above, the recommended
separation distanced in meters (m) can be determined using the equation applicable to the
frequency of the transmitter, where P is the maximum output power rating of the
transmitter in watts (W) according to the transmitter manufacturer.

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 structures, objects and people.

B.2 Radio Regulatory Compliance

This device complies with Part 15 of the FCC Rules and RSS-210 of Industry Canada.
Operation is subject to the following two conditions: (1) this device may not cause
harmful interference, and (2) this device must accept any interference received,
including interference that may cause undesired operation.

Any changes or modifications to this equipment not expressly approved by Mindray
may cause harmful radio frequency interference and void your authority to operate this
equipment.

The maximum antenna gain permitted complies with the e.i.r.p. limits as stated in RSS-
210.

The maximum antenna gain permitted complies with the e.i.r.p. limits specified for
point-to-point operation, as stated in RSS-210.

WARNING

®  Changes or modifications not expressly approved by the party responsible
compliance could void the user’s authority to operate the equipment.
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C Default Settings

C.1 Parameters Default Settings

C.1.1  SpO2 Default Settings
Item Default Setting
Alarm Sp02 On/Off On
High Adult and pediatric: 100%
Neonate: 95%
Low 90%
Priority Med
SpO2 Desat On/Off On
Low 80%
Priority High
NIBP Simul Off
Sat-Seconds (for Nellcor SpO,) Off
Setup Sensitivity (for Masimo SpO,) APOD
SmartTone (for Masimo SpO5,) Off
Display PI (for Masimo SpO,) On
Speed 25 mm/sec
Averaging (for Masimo SpO,) 8s
Display SIQ (for Masimo SpO,) Off
Fast SAT (for Masimo SpO,) Off
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C.1.2 PR Default Settings

Item Default Setting
PR Alarm PR On/Off On
High Adult: 120

Pediatric: 160
Neonate: 200

Low Adult: 50
Pediatric: 75
Neonate: 100

Priority Med

PR Setup Pulse Volume 2

C.1.3  Temp Default Settings (TrueTemp ™!

Item Default Setting
Alarm Temp On/Off Off

High 38.0°C

Low 35.0°C

Priority Med

C.1.4  NIBP Default Settings

Item Default Setting
Alarm NIBP-S On/Off On
High Adult: 160 mmHg

Pediatric: 120 mmHg
Neonate: 90 mmHg

Low Adult: 90 mmHg
Pediatric: 70 mmHg
Neonate: 40 mmHg

Priority Med
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Item

Default Setting

Alarm

NIBP-D On/Off On
High Adult: 90 mmHg
Pediatric: 70 mmHg
Neonate: 60 mmHg
Low Adult: 50 mmHg
Pediatric: 40 mmHg
Neonate: 20 mmHg
Priority Med
NIBP-M On/Off On
High Adult: 110 mmHg
Pediatric: 90 mmHg
Neonate: 70 mmHg
Low Adult: 60 mmHg
Pediatric: 50 mmHg
Neonate: 25 mmHg
Priority Med
NIBP-S Extreme On/Off Off
High Adult: 175 mmHg
Pediatric: 130 mmHg
Neonate: 95 mmHg
Low Adult: 75 mmHg
Pediatric: 60 mmHg
Neonate: 35 mmHg
Priority High
NIBP-D Extreme | On/Off Off
High Adult: 105 mmHg
Pediatric: 80 mmHg
Neonate: 65 mmHg
Low Adult: 35 mmHg
Pediatric: 30 mmHg
Neonate: 15 mmHg
Priority High
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Item Default Setting
Alarm NIBP-M On/Off Off
Extreme
High Adult: 125 mmHg
Pediatric: 100 mmHg
Neonate: 75 mmHg
Low Adult: 45 mmHg
Pediatric: 40 mmHg
Neonate: 20 mmHg
Priority High
Setup Initial Pressure Adult: 160 mmHg
Pediatric: 140 mmHg
Neonate: 90 mmHg
Interval Sequence
Start Mode Clock
NIBP End Tone Off
Venipuncture Pressure Auto
Display Format Sys/Dia(Mean)
Display Alarm Limits Off
Patient Position Lying
Measurement Site Unspecified
Sequence Phase A Duration 1hr
Interval 5 min
Phase B Duration 4 hrs
Interval 15 min
Phase C Duration 4 hrs
Interval 30 min
Phase D Duration Continuous
Interval 1hr
Phase E Duration Off
Interval 1hr
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Item Default Setting
Setup AG Compensation 0%
Speed 6.25 mm/sec
CO2 Scale 50 mmHg
Waveform Type Draw
C.1.6  EWS Default Settings
Item Default Setting
EWS Score NEWS2
Score Confirmation On
Auto Scoring / Off
Interval By Score
4 hrs (Score: 0)
2 hrs (Score: 1~4)
1 hr (Score: 5~6)
30 min (Score: 7~20)
Manual Data Sp02 4 hrs
Timeout
Supp. 02 24 hrs
PR 1hr
LoC 24 hrs
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C.2

C21

C22

Item Default Setting
Alarm Auto Refresh Scores On
Alarm Off
EWS Score Priority Med
On/Off On
High 5
Priority High
On/Off On
High 7
Alarm 3insingle RR Off, Med
parameter
Sp02 Off, Med
BP-S Off, Med
PR Off, Med
Temp Off, Med

Routine Default Settings

Alarm Default Settings

Item

Default Setting

Alarm Volume

2

High Alarm Volume

Alarm Volume+3

Reminder Volume

2

Apnea Delay

Adult and pediatric: 20 sec
Neonate: 15 sec

Parameter Color Default Settings

Item

Default Setting

Sp02

Cyan

VS 9 Vital Signs Monitor Operator’'s Manual



Item Default Setting
NIBP White
Temp White
RR Yellow
co2 Yellow

C.2.3 Display Default Settings
Item Default Setting
Screen Lock Duration 10 sec
Brightness 5
Brightness On Battery 5
C.2.4  Volume Default Settings
Item Default Setting
Alarm Volume 2
High Alarm Volume Alarm Volume+3
Reminder Volume 2
Key Volume 2
C.25 Record Setup
Item Default Setting
Waveform 1 Off
Waveform 2 Off
Recording Duration 8 sec
Recorder Paper Speed 25 mm/sec
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C.2.6  System Time Default Settings

Item Default Setting
Date Format yyyy-mm-dd
24-Hour Time On

Daylight Savings Time Off
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D Alarm Messages

This chapter lists only the physiological and technical alarm messages. Some messages
appearing on your monitor may not be included. In the “Cause and solution” column,
corresponding solutions are given instructing you to troubleshoot problems. If the
problem persists, contact your service personnel.

NOTE

®  The gas analyzer is not an apnea monitor. The safety and effectiveness of the
respiration measurement method in the detection of apnea, particularly the
apnea of prematurity and apnea of infancy, has not been established.

D.1 Physiological Alarm Messages

D.1.1  General Physiological Alarm Messages

Alarm Default .
L Cause and solution
messages priority
XX High Med XX value has risen above the high alarm limit or fallen
below the low alarm limit. Check the patient’s condition
XX Low Med and check if the patient category and alarm limit settings
are correct.

Note:XX represents a measurement or parameter label, such as NIBP, RR, SpO,, CO,, PR, and so on.

D.1.2  SpO, Physiological Alarm Messages

Alarm Default .

L Cause and solution
message priority
SpO2 Low High The SpO2 value falls below the alarm limit. Check the
(YY hrs YY patient’s condition and check if the alarm limit settings
min YY sec) are correct.
SpO2 Desat High The SpO, value falls below the desaturation alarm limit.
(YY hrs YY Check the patient’s condition and check if the alarm
min YY sec) limit settings are correct.
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D.1.3

D14

D.2

Note: YY hrs YY min YY sec represents the period of time that the SpO, alarm has lasted.

PR Physiological Alarm Messages

Alarm Default .
L Cause and solution
message priority
No Pulse High The pulse signal was so weak that the monitor cannot

perform pulse analysis. Check the patient’s condition
and the source of the PR, such as SpO, sensor, and
measurement site.

NIBP Physiological Alarm Messages

Alarm message De.fal."t Cause and solution

priority
NIBP-S Extremely High The NIBP value is higher than the NIBP Extreme
High/NIBP-D alarm high limit. Check the patient’s condition
Extremely High/ and check if the alarm limit settings are correct.
NIBP-M Extremely
High
NIBP-S Extremely High The NIBP value is lower than the NIBP Extreme
Low/NIBP-D alarm low limit. Check the patient’s condition and
Extremely Low/ check if the alarm limit settings are correct.
NIBP-M Extremely
Low

Technical Alarm Messages

This section lists technical alarms, their default priority, responses on alarm reset, and
the actions that can be taken when an alarm occurs. Some of alarms may not be
included.

Various technical alarms respond differently when the alarm system is reset. For easy
clarification, in this section the technical alarms are classified into three categories of
response when the alarm system is reset:

B A:technical alarms are cleared. The monitor gives no alarm indications.
B B:technical alarms are changed to the prompt messages.

B Cthealarmissilenced and a\/ appears before the alarm message.

In the following tables, A, B, and C are used to refer to the responses on alarm reset.
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D.2.1

D.2.2

General Technical Alarm Messages

Default Indication on .
Alarm message L. Cause and solution
priority | alarmreset
XX Module Error High C XX module does not work properly.

Contact your service personnel.

Note:XX represents a measurement or parameter label, such as SpO,, NIBP, CO,, and so on.

SpO, Technical Alarm Messages

Alarm message

Default
priority

Indication on
alarm reset

Cause and solution

SpO2 Sensor Off

Low

The SpO, sensor has become
detached from the patient or the
module. Check the sensor
connection. If the alarm persists,
replace the sensor.

SpO2 No Sensor

Low

The SpO, extension cable is
detached from the SpO, module, or
the SpO, sensor is detached from
the SpO, extension cable. Check the
SpO, cable and the sensor

connection. If the alarm persists,
replace the sensor.

SpO2 Excess
Light

Low

Ambient light is too strong. Move the
sensor to a place with lower level of
ambient light or cover the sensor to
minimize the ambient light.

SpO2 No Pulse

Low

The SpO, sensor failed to obtain
pulse signal. Check the patient’s
condition and replace the sensor
application site. If the alarm persists,
replace the sensor.

SpO2 Sensor
Incompatible

Low

Incompatible or an unspecified SpO,
sensor is used. Use specified sensors.
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Default Indication on .
Alarm message L Cause and solution
priority alarm reset
SpO2 Low Signal Low C 1. Check the sensor and sensor
Quality position.
2. Make sure the patient is not
shivering or moving.
3. The patient’s pulse may be too low
to be measured.
Sp02 Low C The SpO, signal has interference.
Interference Check for any possible sources of
signal noise and check the patient
for excessive motion.
SpO2 Sensor Low C Replace the sensor and measure
Error again.
Sp0O2 Searching Prompt/ / SpO, is searching for pulse.
Pulse Low
SpO2 Low Prompt / The SpO, sensor is not properly
Perfusion placed or the patient’s perfusion
index is too low.
1. Check the sensor and sensor
position.
2. Reposition the sensor if necessary.
Replace Sp0O2 Low C The SpO, cable expired, cannot be
Cable recognized, or failed. Replace the
SpO, cable.
Prompt The SpO, cable is about to expire.
Replace the SpO, cable.
Incompatible Low C The SpO, cable connected is not
SpO2 Cable compatible with the equipment.
Replace the SpO, cable.
Replace Sp0O2 Low C The SpO, sensor expired. Replace
Sensor the SpO, sensor.
Prompt The SpO, sensor is about to expire.
Replace the SpO, sensor.
Check Sp0O2 Low C No SpO, sensor is connected.
Sensor Connect an SpO, sensor.
Connection
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Default Indication on .
Alarm message L Cause and solution

priority alarm reset
Sp0O2 No Cable Low C No SpO, cable is connected. Connect
Connected

an SpO, cable.

D.2.3

Temp Technical Alarm Messages

Err (for
TureTemp™)

Default Indication on .
Alarm message L Cause and solution
priority alarm reset

Temp No Probe Med B The Temp probe is disconnected or

(for TureTemp™) damaged. Reconnect the probe. If
the problem persists, change for
another probe.

Temp Probe Med A The measured value is invalid.

Misplaced (for Replace the probe and check the

TureTemp™) value.

Temp Measuring Med B The measurement has exceeded

Timeout (for regular measurement time. Try

TureTemp™) another measurement.

Ambient Temp Low A The ambient temperature is too low.

Overrange (for Move the patient to a warmer place

TureTemp™) and take temperature measurement
again if necessary.

Temp Overrange Low C The temperature measurement

(for TureTemp™) exceeds the measurement range.
Check the patient’s condition.

Thermal Resistor Med C The Temp module may fail. Take

temperature measurement again. If
the alarm persists, contact your
service personnel.
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NIBP Technical Alarm Messages

Alarm message

Default
priority

Indication on
alarm reset

Cause and solution

NIBP Cuff Loose

Low

A

There is a leak in the cuff or air
tubing. Use a cuff of correct type
based on the patient size. Apply the
cuff and connect the air tubing as
instructed in the manual.

NIBP Timeout

Low

The measurement time exceeds 120
seconds in the adult or pediatric
mode, or exceeds 90 seconds in the
neonatal mode, and the BP value
cannot be obtained. Check the
patient’s condition and NIBP
connections, or replace the cuff and
measure again.

NIBP Cuff or
Airway Leak

Low

Check the NIBP cuff and pump for
leakages.

NIBP Airway Leak

Low

Airway leakage is found during the
NIBP leakage test. Check the NIBP
cuff and pump for leakages.

NIBP Airway Error

Low

The air tubing may be occluded.
Check the air tubing for an occlusion
or kinking. If the alarm persists,
contact your service personnel.

NIBP Weak Signal

Low

The patient’s pulse is weak or the
cuff is loose. Check the patient’s
condition and replace the cuff
application site.

NIBP Excessive
Motion

Low

Check the patient’s condition and
reduce patient motion.

NIBP Cuff and
Patient Mismatch

Low

The cuff type mismatches the
patient category. Verify the patient
category or replace the cuff if
necessary. If patient category is
correct, check that the tubing is not
bent and the airway is not occluded.
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D.2.5

D.2.6

Default Indication on .
Alarm message L Cause and solution
priority alarm reset
NIBP Cuff Low A The NIBP airway may be occluded.
Overpressure Check the airway and measure
again. If the alarm persists, contact
your service personnel.
NIBP Overrange Low A The measured NIBP value exceeds

the module measurement range.
Check the patient’s condition.

CO, Technical Alarm Messages

Default Indication on .

Alarm message L Cause and solution

priority alarm reset

CO2 Module Low C Ambient temperature is too high or

High Temp there is a module failure.

1. Lower the operating temperature.
2. If the alarm persists, the CO,
module may have failed, contact
your service personnel.

CO2 Zero Failed Low C Try to zero the module again. If the
alarm persists, contact your service
personnel.

CO2 Airway Low C 1. Check if the sample line is kinked

Occluded or occluded.

2. Replace the sample line.
3. If the alarm persists, contact your
service personnel.

CO2 No Adaptor Low B Check the adaptor connection.

EWS Technical Alarms
Default Indication on .
Alarm message L Cause and solution
priority alarm reset
EWS param XX is Low A The manually input parameter is

timeout

timeout. Input a parameter numeric
again.
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to be confirmed

Default Indication on .
Alarm message L Cause and solution
priority alarm reset
EWS score needs Low A Confirm to save or give up current

score.

Note: XX represents RR, SpO,, Supp. 02, Temp, BP, Consciousness, Blood Sugar etc.

D.2.7  Power Supply Technical Alarm Messages
Default Indicationon .

Alarm message L Cause and solution

priority alarm reset

Low Battery Med C Connect the monitor to an AC
power source and allow the
batteries to charge.

Critically Low High C Connect the monitor to an AC

Battery power source and allow the
batteries to charge.

Battery Service Low B The battery has reached its lifetime.

Required Replace the battery.

Power Board High C Shutdown and restart the monitor. If

Comm Error the alarm persists, contact your
service personnel.

Battery Error High C The battery may have failed. Contact
your service personnel.

Battery Charging High C The charging circuit fails or the

Error battery fails. Contact your service
personnel.

Battery High C Stop using the monitor after this

Temperature Too alarm appears, and contact your

High service personnel.

Battery Off High C Shutdown and restart the monitor. If
the alarm persists, contact your
service personnel.

RT Clock Need High C Contact your service personnel.

Reset

RT Clock Not Exist | High C The embedded button cell is out of
power.* Contact your service
personnel.
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D.2.8 Technical Alarm Messages Related to Networked
Monitoring

D.2.9  Other System Technical Alarm Messages
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Default Indication on .
Alarm message L Cause and solution
priority alarm reset
The patient data Med B The storage space of the monitor is

storage space is
nearly full. Please
delete some
discharged
patients.

full. Delete unnecessary discharged
patient.
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E SpO, Sensor Accuracy

E.1 The Accuracy of Masimo SpO, Sensors

Table information for the plots below show Agys values measured with Masimo Set
Oximetry Technology in a clinical study.

Adtx/Pdtx/4000/4001
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Inf/Neo/NeoPt/4002/4003/4004/4005
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DCI/DCIP/4050/4051

VS 9 Vital Signs Monitor Operator’'s Manual



LNCSY

Errar {Sp32-5a032)

4053

10:0
50
[ ]
00 Lamr PP N P g g
—’9 o ] °:““?:’=' r—(* _u.-' Lk n a
o e e e e e e R ——— —————
o . " & &
o
5.0
100
n 735 20 3 o0 o5 100
5201
MEASURED ARMS VALUES
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VS 9 Vital Signs Monitor Operator's Manual



VS 9 Vital Signs Monitor Operator’'s Manual



Modified Bland-Altman for SpO, - MAXAI, MAXPI, MAXII, MAXNI Sensors: (SpO, -
Sa0,) vs.Sa0,
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Modified Bland-Altman for SpO, - D-YS, OXI-A/N, OXI-P/l Sensors: (SpO, - Sa0,)
vs.Sa0,
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F Units, Symbols and Abbreviations

F.1 Units

Abbreviation In Full

A Ampere

Ah Ampere hour
bpm beat per minute
bps bits per second
°C Celsius

cm centimeter

dB decibel

°F Fahrenheit

g gram

GHz gigahertz

h hour

Hz hertz

in inch

k kilo

kg kilogram

kPa kilopascal

L litre

b pound

m meter

mAh milliampere hour
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F.2

Abbreviation In Full

Mb mega byte

mg milligram

min minute

ml milliliter

mm millimeter

mmHg millimeters of mercury

cmH,0 centimeters of water

ms millisecond

mV millivolt

mw milliwatt

nm nanometer

rpm breaths per minute

s second

\Y% volt

VA volt ampere

w watt
Symbols

Symbol Explanation

- negative, minus

% percent

/ per; divide; or

~ to

+ plus

= equal to
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Symbol Explanation

< less than

> greater than

< less than or equal to

> greater than or equal to

+ plus or minus

X multiply

© copyright

F.3 Abbreviations

Abbreviation In Full

AC alternating current

Adu adult

AHA American Heart Association

awRR airway respiratory rate

BTPS body temperature and pressure, saturated

CA Certificate Authority

CAA Clinical Assistive Application

CE Conformité Européenne

CISPR International Special Committee on Radio
Interference

CMS central monitoring system

Co, carbon dioxide

COHb carboxyhemoglobin

COPD chronic obstructive pulmonary disease

DC direct current
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Abbreviation In Full

Des desflurane

Dia diastolic

EEC European Economic Community

EMC electromagnetic compatibility

EMI electromagnetic interference

ESU electrosurgical unit

Et end-tidal

EtCO, end-tidal carbon dioxide

EWS Early Warning Score

FCC Federal Communication Commission
FDA Food and Drug Administration

Fi fraction of inspired

FiCO2 fraction of inspired carbon oxygen
GCS Glasgow Coma Scale

Hb hemoglobin

IBW ideal body weight

ICU intensive care unit

ID identification

I:E inspiratory time: expiratory time ratio
IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronic Engineers
P internet protocol

LCD liquid crystal display

LDAP Lightweight Directory Access Protocol
LED light emitting diode

Mb myoglobin
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MetHb
MEWS

MLDAP

MRI
MV
N/A
Neo
NEWS

NIBP

0,%
OR
Ped
P
Pleth
PR
Rec
Resp
RR
SpO0,
Sync
Sys
D
Temp

TFT

methemoglobin
Modified Early Warning Score

Mindray LDAP, Mindray lightweight directory access
protocol

magnetic resonance imaging
minute volume

not applied

neonate

National Early Warning Score
noninvasive blood pressure
oxygen

oxygen concentration
operating room

pediatric

perfusion index
plethysmogram

pulse rate

record, recording

respiration

respiration rate

arterial oxygen saturation from pulse oximetry
synchronization

systolic pressure
temperature difference
temperature

thiCT3wAO)UTuk
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Abbreviation

In Full

TLS Transport Layer Security
UPS uninterruptible power supply
UsB universal serial bus
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