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Intended purpose (Indications for use)

The Datex-Ohmeda S/5 Compact Anesthesia Monitor with L-CANEO6 or L-CANEO6A software is intended
for multiparameter patient monitoring with optional patient care documentation.

The S/5 Compact Anesthesia Monitor with L-CANEO6 or L-CANEQ6A software is indicated for monitoring of
hemodynamic (including arrhythmia and ST-segment analysis), respiratory, ventilatory,
gastrointestinal/regional perfusion, Bispectral index (BIS), Entropy (State Entropy and Response Entropy)
and neurophysiological status of all hospital patients.

The S/5 Compact Anesthesia Monitor with L-CANEO6 and L-CANEQO6A software when using BIS is for
monitoring the state of the brain by data acquisition and processing of electroencephalograph signals
and may be used as an aid in monitoring the effects of certain anesthetic agents.

The S/5 Compact Anesthesia Monitor with L-CANEQO6 or L-CANEO6A software is also indicated for
documenting patient care related information.

The S/5 Compact Anesthesia Monitor with L-CANEO6 or L-CANEO6A software is indicated for use by
qualified medical personnel only.

The Datex-Ohmeda S/5 Compact Critical Care Monitor with L-CICUQ06 or L-CICUO6A software is intended
for multiparameter patient monitoring.

The S/5 Compact Critical Care Monitor with L-CICU06 and L-CICUO6A software is indicated for monitoring
of hemodynamic (including arrhythmia and ST-segment analysis), respiratory, ventilatory,
gastrointestinal/regional perfusion, Bispectral index (BIS) and neurophysiological status of all hospital
patients.

The S/5 Compact Critical Care Monitor with L-CICU06 and L-CICUOBA software when using BIS is for
monitoring the state of the brain by data acquisition and processing of electroencephalograph signals
and may be used as an aid in monitoring the effects of certain anesthetic agents.

The S/5 Compact Critical Care Monitor with L-CICUO6 and L-CICUO6A software is indicated for use by
qualified medical personnel only.

Classifications
In accordance with IEC 60601-1
Class | and internally powered equipment - the type of protection against electric shock.

Type BF or CF equipment. The degree of protection against electric shock is indicated by a symbol on
each parameter module.

Equipment not suitable for use in the presence of a flammable anesthetic mixture with air or with oxygen
or nitrous oxide.

Continuous operation according to the mode of operation.

In accordance with IEC 60529

In accordance with EU Medical Device Directive

The Datex-Ohmeda S/5 Compact Anesthesia Monitor is classified as I1b.
The Datex-Ohmeda S/5 Compact Critical Care Monitor is classified as Ilb.
In accordance with CISPR 11:

Group 1, Class A

e Group 1 contains all ISM (industrial, scientific and medical) equipment in which there is intentionally
generated and/or used conductively coupled radio-frequency energy which is necessary for the
internal functioning of the equipment itself.

Responsibility of the manufacturer

GE Healthcare Finland Oy (GE) is responsible for the effects on safety, reliability and performance of the

equipment only if:

e assembly, extensions, readjustments, modifications, servicing and repairs are carried out by
personnel authorized by GE.

¢ the electrical installation of the monitor room complies with appropriate requirements.

e the equipment is used in accordance with the "User's Guide" and serviced and maintained in
accordance with the “Technical Reference Manual”.

Trademarks

Datex, Ohmeda, S/5, D-lite, D-lite+, Pedi-lite, Pedi-lite+, D-fend, D-fend+, Mini D-fend, OxyTip+, MemCard,
ComWheel, ComBar, EarSat, FingerSat, FlexSat, PatientO,, Patient Spirometry, Entropy and Tonometrics
are trademarks of GE Healthcare Finland Oy. All other product and company names are property of their
respective owners.

A portion of the Entropy software is derived from the RSA Data Security, Inc. MD5 Message-Digest
Algorithm.



Product availability
Some of the products mentioned in this manual may not be available in all countries.
Please, consult your local representative for the availability.
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About this manual

Intended audience

This Technical reference manual is meant for service representatives and technical personnel
who install, configure, maintain, administer, troubleshoot or repair Datex-Ohmeda S/5 Compact
Anesthesia Monitors running the software license L-CANEQ6 or L-CANEO6A and S/5 Compact
Critical Care Monitors running the software license L-CICU06 or L-CICUOGA.

Notes to the reader

As the monitor setup may vary, some functions described may not be available in the monitor
you are using.

®  The order code for the entire printed manual is M1065281. The manual includes
Technical Reference Manual Slots and every slot has an individual document number.

®  Part | gives the reader an overview of the monitor. It contains the information needed to
install, interface and troubleshoot the monitors. Instructions for functional check and
planned maintenance are also included. Read the manual through and make sure that
you understand the procedures described before the installation of the monitor. To avoid
risks concerning safety or health, strictly observe the warning indications. If you need
any assistance concerning the installation, please do not hesitate to contact your
authorized distributor.

®  Part Il contains detailed descriptions of each component of the S/5 CAM, CCCM Monitor,
such as frame unit, parameter modules Remote Controller and Device Interfacing
Solution. Service check for each product, service menus and all the spare parts
information for the Monitor is included.

For information of parameter modules, Remote Controller and Device Interfacing Solution refer
to the “S/5 E-Modules, Technical Reference Manual”. Service check for each of these products
is included in these slots.

The manufacturer reserves the right to change product specifications without prior notice.
Although the information in this manual is believed to be accurate and reliable, the
manufacturer assumes no responsibility for its use.

Installation and service are allowed by authorized service personnel only.
GE Healthcare Finland Oy (GE) assumes no responsibility for the use or reliability of its software
in equipment that is not furnished by GE.

Related documentation

S/5 Modules
S/5 E-Modules, Technical Reference Manual
S/5 M-Modules, Technical Reference Manual

S/5 Compact Anesthesia Monitor

For instructions for daily use including cleaning and daily maintenance, clinical aspects and
basic methods of measurement see:

S/5 Compact Anesthesia Monitor, User's Guide

S/5 Compact Anesthesia Monitor, User's Reference Manual

1
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S/5 Compact Critical Care Monitor

For instructions for daily use including cleaning and daily maintenance, clinical aspects and
basic methods of measurement:

S/5 Compact Critical Care Monitors, User’s Guide

S/5 Compact Critical Care Monitors, User’s Reference Manual

For more information about the iCentral, S/5 Arrhythmia Workstation and anesthesia record
keeping solution, see the “Technical Reference Manuals” and “User’s Reference Manuals” for
these products.”

Software options and default settings are described in the “Default Configuration Worksheet”
delivered with each monitor.

Available accessories are described in the “Supplies and Accessories” catalog delivered with
each monitor.

Conventions used

&5

Hard Keys

Menu Items

‘Messages’

“Sections”

Hypertext links
WARNING

WARNING
CAUTION
CAUTION
NOTE

To help you find and interpret information easily, the manual uses consistent text formats:

Sign the check form after performing the procedure.

Names of the hard keys on the Remote Controller, Command Board, side panel and modules
are written in the following way: Others.

Software terms that identify window parts or menu items are written in bold italic: ECG Setup.
Menu access is described from top to bottom. For example, the selection of the Monitor
Setup hard key, the Screen 1 Setup menu item and the Waveform Fields menu item would be
shown as Monitor Setup - Screen 1 Setup - Waveform Fields.

Messages (alarm messages, informative messages) displayed on the screen are written inside
single quotes: 'Please wait'.

When referring to different sections in this manual or to other manuals, manual names and
section names are enclosed in double quotes:

See section "Cleaning and care."

Please refer to "User's Reference Manual: Alarms."

Hypertext links on PDF versions are written in blue color.
Warnings are written in the following way:

This is a WARNING.

Cautions are written in the following way:
This is a CAUTION.

Notes are written in the following way:
NOTE: This is a NOTE.

In this manual, the word “select” means choosing and confirming.

lllustrations and names

All illustrations in this manual are only examples, and may not necessarily reflect your system
settings or data displayed in your system. If a particular selection is not available in your
system, the selection is shown grayed.

Document no. M1144951-004



Introduction

1 Introduction

The modular design makes the system flexible and easy to upgrade. In addition to patient

parameter modularity and easy upgrades, the monitor can be upgraded to anesthesia record
keeping, wired and wireless networking and memory card operation. Additionally, external
devices can be interfaced to the monitor with interface modules.

NOTE: Your system may not include all these components. Consult your local representative
for the available components.

[elelelelole)
88 SO OO0 @)

[@)

B0 R 10 E]

Figure 1 S/5 Compact Anesthesia Monitor system

(1) S/5 Compact Anesthesia Monitor with modules inside
(2)  Remote Controller, K-CREMCO
(3)  Printer
(4)  Wireless Network (WLAN) Access Point, N-WAP
(5] Network (LAN)
Optional components
Optional components are:
L Built-in recorder, N-CMREC1
®  Remote controller
®  Keyboard for anesthesia record keeping solution, barcode reader
®  Wireless network option, N-CMW
Possible software options are:
®  MemcCard option, N-CMMEM
NOTE: Insert the WLAN card in the first slot from the front.
NOTE: Memory Module, M-MEM/ E-MEM, is not compatible with the S/5 Compact Monitors.

3
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Communication between monitors
You can use the Compact Monitor as a stand-alone monitor or for:
—  viewing and receiving data (alarms, vital signs) from other patient monitors
—  gathering and storing data during transportation.

To view other patient monitors, the monitor needs to be connected to the network (LAN or
WLAN). To gather, store, and transfer data between different Datex-Ohmeda monitors, use
memory cards or connect the monitor to the network.

NOTE: With WLAN, use only Data Card.

4
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Introduction

1.1 Symbols

1.1.1 Symbols on transport packaging

The contents of the transport package are fragile and must be handled with
care.
T T Indicates the correct upright position of the transport package.

The transport package must be kept in a dry environment.

Indicates the temperature limitations within which the transport package
should be stored.

@ This package can be recycled.

1.1.2 Symbols on equipment

@é This battery contains Ni-MH and can be recycled.

Ni-MH
e Dangerous voltage.
When using the ARK Barcode Reader, N-SCAN, do not stare into beam. The N-SCAN
Barcode Reader is a Class 2 laser product.

5
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1.1.3 Equipment safety symbols

- Attention, consult accompanying documents.
A - When displayed next to the O, value, indicates that the FiO, low alarm limit
is set below 21%.
- When displayed next to the HR value, indicates that the pacer is set on R.
- Onthe modules or frames indicates that modules with identical
measurements should not be used in the same monitor. If such modules
have been inserted, remove the module that has been most recently

connected. You can also remove both modules and re-connect the new
module after five seconds.

- On the Interface Module E-INT, M-INT, indicates that it is for connecting
external devices. Do not connect patient cables to the module.

- Onthe E-TONO, M-TONO module indicates that the module should only be
used with Tonometrics catheters.

- On the E-miniC module indicates that airway gases should be calibrated
every six months in normal use and every two months in continuous use.

- BIS: On the Aspect DSC indicates that the converter must not be opened for
any reason or autoclaved.

- Onthe E-PRESTN, E-PRETN, E-RESTN, E-PSM, E-PSMP, E-P, E-PP, E-PT, E-COP
and E-COPSv module indicates that protection against cardiac defibrillator
discharge is due in part to the accessories for pulse oximetry (Sp02),
temperature (T) and invasive pressure (P) measurement.

- On the E-NMT, M-NMT module indicates the following warnings:

- Do not place the NMT stimulating electrodes on the patient’s chest.

- Always stop the NMT measurement before handling the stimulating
electrodes.

- Never subject a patient with an implanted electronic device to electrical
stimulation without consulting a medical specialist first.
- Onthe rear or bottom panel this symbol indicates the following warnings
and cautions:

- Electric shock hazard. Do not open the cover or the back. Refer servicing
to qualified service personnel.

- For continued protection against fire hazard, replace the fuse only with
one of the same type and rating.

- Do not touch a battery-operated monitor during defibrillation procedure.
- Disconnect from the power supply before servicing.

- Do not use the monitor without manufacturer approved mounting
attached.

- Lithium battery on the CPU board: follow the regional regulations for
disposal.

6
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R Type BF (IEC 60601-1) protection against electric shock.

I' Type BF (IEC 60601-1) defibrillator-proof protection against electric shock.

Type CF (IEC 60601-1) protection against electric shock.

When displayed in the upper left corner of the screen, indicates that the alarms
are silenced. When displayed in the menu or digit fields, indicates that the alarm
source has been turned off or alarm does not meet the alarm-specific activation

'l . I' Type CF (IEC 60601-1) defibrillator-proof protection against electric shock.

criteria.
ESD warning symbol for electrostatic sensitive devices. Pins of connectors
A identified with the ESD warning symbol should not be touched. Connections
‘!I\ should not be made to these connectors unless ESD precautionary procedures

are used. For details, see section “1.2.2. ESD precautionary procedures”.

(((.))) Symbol for non-ionizing electromagnetic radiation. Interference may occur in
the vicinity of equipment marked with this symbol.

1.1.4 Other symbols

Equipotentiality. Monitor can be connected to potential equalization
conductor.

Alternating current

Fuse. Replace the fuse only with one of the same type and rating.

SN' S/N Serial Number

Iil I:I Battery operation and remaining capacity (green bar)

|:| I;I Iil Battery charging (white bar)

Submenu. Selecting an alternative marked with this symbol in a menu opens a
== new menu.

7
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The monitor is connected to the Datex-Ohmeda Network (LAN).

The monitor is connected to the Datex-Ohmeda Network (WLAN).

Data Card (green) and/or Menu Card (white) is inserted.

WLAN signal strength. The number of segments corresponds to the signal
strength: four segments indicate strong signal, one segment weak signal.
When connection to access point is being searched, the segments scroll from
zero to four and back.

Ethernet connector

A blinking heart next to the heart rate or pulse rate value indicates the beats
detected.

A lung next to the respiration rate value indicates that respiration rate is
calculated from the impedance respiration measurement.

Gas inlet

Gas outlet

Do not reuse.

Use by. Indicates the last use day.

Date of manufacturer

Does not contain Latex.

Do not immerse the sensor in liquids.

8
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IPX class:

IPX0
IPX1
IPX2
IPX3
IPX4
IPX7
IPX8

Degree of protection against harmful ingress of water as detailed in the
IEC 60529:

- Ordinary equipment

- Protection against vertically falling water drops.

- Protection against vertically falling water drops when enclosure tilted
upto15°.

- Protected against spraying water.

- Protected against splashing water.

- Protected against the effects of temporary immersion in water.

- Protected against the effects of continuous immersion in water.

This symbol indicates that the waste of electrical and electronic equipment
must not be disposed as unsorted municipal waste and must be collected
separately. Please contact an authorized representative of the manufacturer
for information concerning the decommissioning of your equipment.

This symbol indicates the product contains hazardous materials in excess of
the limits established by the Chinese standard SJ/T11364-2006 Requirements
for Concentration Limits for Certain Hazardous Substances in Electronic
Information Products. The number in the symbols is the Environment-friendly
Use Period (EFUP), which indicates the period during which the toxic or
hazardous substances or elements contained in electronic information
products will not leak or mutate under normal conditions so that the use of
such electronic information products will not result in any severe
environmental pollution, any bodily injury or damage to any assets. The unit of
the period is “Year”.

In order to maintain the declared EFUP, the product shall be operated normally
according to the instructions and environmental conditions as defined in the
product manual, and the periodic maintenance schedules specified in Product
Maintenance Procedures shall be followed strictly.

Consumables or certain parts may have their own label with an EFUP value
less than the product. Periodic replacement of those consumables or parts to
maintain the declared EFUP shall be done in accordance with the Product
Maintenance Procedures.

This product must not be disposed of as unsorted municipal waste, and must
be collected separately and handled properly after decommissioning.
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1.2 Safety

The following list contains general warnings and cautions you should know before installing,
maintaining or servicing the system. Warnings and cautions specific to the use of the system
can be found in the User’s Guide and User’s Reference Manual.

1.2.1 Safety precautions

Warnings

WARNING A WARNING indicates a situation in which the user or the patient may be in
danger of injury or death.

The device is not able to withstand unpacked drops from a height of 1 m without
damaging the module latches. If the device is dropped, please service the device before
taking it back into use.

Power connection

Always check that the power cord and plug are intact and undamaged.

Use only hospital-grade grounded power outlets and power cord. Do not remove the
grounding pin from the power plug.

Use only an intact power cord. Replace the power cord if it is cracked, frayed, broken or
otherwise damaged.

Do not apply tension to the power cord otherwise the cord may get damaged.
Do not use an additional multiple socket outlet, extension cord or adapters of any kind.

Before starting to use the system, ensure that the whole combination complies with the
international standard IEC 60601-1-1 and with the requirements of the local authorities.
Do not connect any external devices to the system other than those specified.

If the integrity of the external protective earth conductor arrangement is in doubt, use the
monitor with battery operation.

To avoid the risk of electric shock, this equipment must only be connected to a supply
mains with protective earth.

Installation

Keep the monitor horizontal when the Compact Airway Module is used. Tilting the monitor
may cause erroneous results in the Compact Airway Module’s readings and damage the
module.

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

Pins of connectors identified with the ESD warning symbol should not be touched.
Connections should not be made to these connectors unless ESD precautionary
procedures are used. For details, see section “1.2.2. ESD precautionary procedures”

After transferring or reinstalling the monitor, always check that it is properly connected
and all parts are securely attached. Pay special attention to this in case of stacked
mounting.

Do not use the monitor in high electromagnetic fields (for example, during MRI.)

Never install the monitor so that it is above the patient.

10
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®  Aprinter or computer must be supplied from an additional transformer providing at least
basic isolation (isolating or separating transformer).

®  |f you accidentally drop the monitor, modules or frames, have them checked by
authorized service personnel prior to clinical use.

®  To avoid explosion hazard, do not use the monitor in presence of flammable anesthetics.
The monitor measures only non-flammable anesthetics.

® Do not touch the patient, table, instruments, modules or the monitor during defibrillation.

Laser radiation

®  When using the ARK Barcode Reader, N-SCAN, do not stare into the beam. The N-SCAN is
a Class 2 laser product.

External connection

® Do not connect any external devices to the monitor other than those specified.
Fuse replacement

®  Replace a fuse only with one of the same type and rating.

Explosion hazard

®  To avoid explosion hazard do not use the monitor in the presence of flammable

anesthetics.

Patient safety

® Do not perform any testing or maintenance on the monitor while it is being used on a
patient.

®  PACEMAKER PATIENTS: The impedance respiration measurement may cause rate
changes in Minute Ventilation Rate Responsive Pacemakers. In this case, set the
pacemaker rate responsive mode off or turn the monitor impedance respiration
measurement off.

®  Never install the monitor so that it is above the patient.
®  The monitor must not be used without manufacturer approved mounting attached.

®  Operation of the monitor outside the specified values may cause inaccurate results.

Cleaning and service

®  Onlytrained personnel with proper tools and test equipment should perform the tests
and repairs described in this manual. Unauthorized service may void the monitor
warranty.

®  Always unplug the monitor before cleaning or service. After cleaning or service ensure
that every part of the monitor is dry before reconnecting it to the power supply.

® Do nottouch any exposed wire or conductive surface while any cover is removed and the
monitor is energized. The voltages present can cause injury or death.

®  Pins of connectors identified with the ESD warning symbol should not be touched.
Connections should not be made to these connectors unless ESD precautionary
procedures are used. For details, see section “1.2.2. ESD precautionary procedures”.

®  Always perform an electrical safety check and a leakage current test on the monitor after
service.

11
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®  Handle the water trap and its contents as you would any body fluid. Infectous hazard
may be present.

Accessories

®  Use only accessories, including mounts and batteries, and defibrillator-proof cables and
invasive pressure transducers approved by GE Healthcare. For a list of approved supplies
and accessories, see the “Supplies and Accessories” catalog delivered with the monitor.
Other cables, batteries, transducers and accessories may cause a safety hazard, damage
the equipment or the system, result in increased emissions or decreased immunity of the
equipment or system or interfere with the measurement. Protection against cardiac
defibrillator discharge is due in part to the accessories for pulse oximetry (Sp0O2),
temperature (T) and invasive pressure (P) measurement.

®  Single use accessories are not designed to be reused. Reuse may cause a risk of
contamination and/or affect the measurement accuracy.

Cautions

CAUTION

A CAUTION indicates a condition that may lead to equipment damage or
malfunction.

Installation
®  Leave space for air circulation to prevent the monitor from overheating.

®  Before connecting the power cord to the power supply, check that the local voltage and
frequency correspond with the rating stated on the device plate.

Before use

®  Allow two minutes for warm-up and note any error messages or deviations from normal
operation.

® Do not connect a sampling line to the female Patient Spirometry connector while the
other end of the sampling line is connected to the D-fend water trap. The pressure in the
gas sampling system may cause damage to the PVX unit pressure transducers.

Autoclaving and sterilizing

® Do not autoclave any part of the monitor.
® Do not gas sterilize the modules.
Cleaning and service

® Do not use hypoclorite, ammonia-, phenol-, or acetone based cleaners. These cleaners
may damage the monitor surface.

® Do notimmerse any part of the device in any liquid, or allow liquid to enter the monitor or
modules.

® Do not apply pressurized air to any outlet or tubing connected to the monitor.

®  Electrostatic discharge through the PC boards may damage the components. Before
handling PC boards, wear a static control wrist strap. Handle all PC boards by their
non-conductive edges and use anti-static containers when transporting them.

® Do not break or bypass the patient isolation barrier when testing PC boards.

®  Ifliquid has accidentally entered the system or its parts, disconnect the power cord from
the power supply and have the equipment serviced by authorized service personnel.
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® Do not clean the spirometry tubes with high pressure air or O, flushing while the
spirometry tubes are connected to Patient Spirometry connector. High differential
pressure may damage PVX unit pressure transducers.

Special components

®  Special components are used in these monitors that are vital to assure reliability and
safety. GE Healthcare assumes no responsibility for damage, if replacement components
not approved by GE Healthcare are used.

® Alithium battery on the CPU Board. Dispose of the faulty IC containing the battery
according to local regulations.

Batteries
Refresh the batteries completely every six months.
To replace the batteries safely, please refer to the service instructions in this manual.

® Do not short-circuit the battery terminals, this may produce a very high current, which
will damage the battery.

® Do not dispose of the battery into open flame, nor put the battery near fire, as it may
explode.

® Do not dismantle the battery.
See also section “Symbols”.

Storage and transport
Do not store or transport the monitor outside the specified temperature, pressure and humidity

ranges:

Temperature -10..+50°C/14..122 °F

Atmospheric pressure 660..1060 hPa/500...800 mmHg/660...1060 mbar
Relative humidity 10..90% noncondensing

For display specific environmental requirements see specifications in the “Display” slot.

1.2.2 ESD precautionary procedures

® To avoid electrostatic charges building up, it is recommended to store, maintain and use
the equipment at a relative humidity of 30% or greater. Floors should be covered by ESD
dissipative carpets or similar. Non-synthetic clothing should be used when working with
the component.

®  To prevent applying a possible electrostatic discharge to the ESD sensitive parts of the
equipment, one should touch the metallic frame of the component or a large metal object
located close to the equipment. When working with the equipment and specifically when
the ESD sensitive parts of the equipment may be touched, a grounded wrist strap
intended for use with ESD sensitive equipment should be worn. Refer to the
documentation provided with the wrist straps for details of proper use.

ESD precautionary procedure training

It is recommended that all potential users receive an explanation of the ESD warning symbol
and training in ESD precautionary procedures.

The minimum contents of an ESD precautionary procedure training should include an

introduction to the physics of electrostatic charge, the voltage levels that can occur in normal
practice and the damage that can be done to electronic components if they are touched by an
operator who is electrostatically charged. Further, an explanation should be given of methods
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to prevent build-up of electrostatic charge and how and why to discharge one’s body to earth
or to the frame of the equipment or bond oneself by means of a wrist strap to the equipment or
the earth prior to making a connection.

1.2.3 Disposal

Dispose of the whole device, parts of it and its packing material and manuals in accordance
with local environmental and waste disposal regulations.
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2 System description

2.1 Introduction

Datex-Ohmeda monitors build up a freely configurable modular system. The architecture is
designed to enable different module combinations so that the user is able to get the desirable
parameter and feature set. This modular approach makes it possible to add new features
when they are needed.

2.2 Bus structure

Patient
Modules

MODULE-BUS

PCMCIA Serial Ethernet Sound UPI

]
Jo 4l 1l

Non-
Volatile M2°m°;r M%‘r’:; Chipset { | DRAM| | 3
Memory y y A £
Reset Display %mm% 486 i;
Logic Controller\———————/| Processon |
&
Figure 2 General bus structure of S/5 system

The CPU bus is a communication channel used only for internal data transfer. It is based on the
ISA bus used in IBM PC computers. Data is transferred on this 16 bit wide bus using the CPU
clock frequency.

The module bus is for the parameter modules. The bus is based on the industry standard
RS-485, which uses a differential serial method to transfer data. This type of bus is robust and it
allows parameter modules to be inserted or removed while the power is on. The module bus
uses a 500 kbps data transfer rate.

The RS-485 type of serial communication supports so-called multidrop or party line
connections. This means that all parameter modules connected to the module bus use exactly
the same lines for communication. The advantage of this is that all bus connectors are
identical and the modules can be connected in any order and position.
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2.3 Distributed processing

A system assembled from Datex-Ohmeda products is a multiprocessor system. All parameter
modules have their own microprocessor, which performs functions such as module key
control, waveform filtering, parameter related computing and pneumatic control, etc. At the
same time the main CPU performs higher level tasks such as trending and alarm control. While
the parameter modules and CPU are performing their tasks, the UPI (Universal Peripheral
Interface) microprocessor handles all functions needed to transfer data between the
parameter modules and the CPU.

This kind of parallel processing gives one major advantage to centralized processing. When
new parameter modules are added to the system, the processing power is increased. As a
result, the system does not slow down when new features are added.

2.4 Module communication

The communication master controlling data transfers between the CPU and parameter
modules is called UPI processor. It sends data to each connected module 100 times a second.
Modules respond to each data request immediately by sending a data package, whose length
depends on the type of the module. This communication protocol ensures that each module
receives and sends data every 10 ms. If a module does not respond to data requests, the UPI
processor presumes that the module is disconnected.

Parameter modules may hold a static (fixed) or dynamic address, which the UPI processor uses
when sending out data. Two parameter modules of the same type must not be fitted onto the
same monitor since they might reply to a data request simultaneously, thus causing
communication errors.

Voltage| Temp
Meas Meas
. Analog & Digital outputs )
Control UPI Module Bus
Logic Processor

ComWheel Interface

Shared
SRAM

ISA-BUS

cam_p1_prncpl_UPI_operation.vsd

Keypad Interface

Figure 3 Principle of UPI section operation

The UPI processor collects and stores all data that is received from the parameter modules into
a shared SRAM, which is mapped directly to the address space of the main CPU. The main CPU
reads data from the memory while the UPI processor guarantees that the data is up to date.
This operation also works in the other direction. In this the main CPU fills the shared SRAM with
data and the UPI processor distributes it to the parameter modules.
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2.5 Software loading

2.6 Parameter modules

The program memory on the CPU board is loaded with monitor software at the factory. The

software is used for running all the functions that are integrated into the PC board. For service
and upgrade procedures, the CPU board is fitted with a PCMCIA card drive through which new
software can be loaded.

Module Y
keys +12V +13..16 V
Isolation | VvMOD
transformer |
- : :
oo Analog A/D 3 3]
= “77™ electronics | "] converter CPU 2 3
& é Data| | 2
©
— i}
vy
RAM Opto | RS485 g
EEPROM isolation | drivers g
Peripheral 3
drivers 5
o
Figure 4 General structure of parameter modules with patient isolation

The detailed structure of a parameter module depends on the specific needs for each
individual parameter. However, some common parts are used in the parameter modules. The
electronics inside the module is usually divided into isolated (floating) and non-isolated
sections. Typically, the non-isolated section consists of buffers to interface the parameter
module to the module bus while the rest of the electronics is located in the isolated section. The
isolated section includes the microcontroller together with memory components, the front-end
analog electronics (amplifiers, etc.) and sensor drivers.
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For your notes:
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3 System installation

3.1 Unpacking instructions

Confirm that the packing box is undamaged. If the box is damaged, contact the shipper.
Open the top of the box and carefully unpack all components.

3. Confirm that all components are undamaged. If any of the components are damaged,
contact the shipper.

4. Confirm that all components are included. If any of the components are missing, contact
your GE Healthcare distributor.

3.2 Choosing location

WARNING

WARNING
CAUTION

3.3 S/5

WARNING

Consider the following aspects:
® lighting

® space

®  connections

®  electromagnetic and radio frequency interference, see Appendix B. ElectroMagnetic
Compatibility
®  environment

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

Never install the monitor so that it is above the patient.

The monitor display is fragile. Ensure that it is not placed near a heat source or
exposed to mechanical shocks, pressure, moisture or direct sunlight.

Frame for Compact Monitor

Mounting of S/5 Compact Monitor to the Bed Mount, Wall Mount or Roll Stand is described in a
separate instruction sheet delivered with each mount.

After transferring or reinstalling the monitor, always check that it is
properly connected and all parts are securely attached. Pay special
attention to this in case of stacked mounting.
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3.3.1 Compact Monitor connections

00O

Figure 5 External connections of Compact Monitor frame F-CMIC)1 rev.05

(1) Airfilter

(2)  NET connector

(3)  NET ID connector (not used with N-CMW)
(4)  Recorder (optional)

(5)  SYNC connector

(6)  Connector for external keyboard (anesthesia record keeping solution keyboard),
K-CREMCO or Barcode Reader

(7)  Potential equalization

(8)  Serial port

(9)  Receptacle for power cord

(10) WLAN card LED

(11) WLAN card

(12) Slot for Memory Cards (PCMCIA) and WLAN card

(13) Connector for Device Interfacing Solution

(14) Modules

NOTE: Insert the WLAN card in the first PC card slot from the front.

NOTE: WLAN CF card with PCMCIA adapter is compatible only with Compact Monitor frame
F-CM(C)1..05 or later.
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Figure 6 External connections of Compact Monitor frame F-CM(C)1 rev.00...03

(1)  Dust filters

(2)  Recorder unit (optional)

(3)  Connector for factory use only
(4)  Synchronization connector

(5)  Connector for external keyboard (anesthesia record keeping solution keyboard),
K-CREMCO or Barcode Reader

(6)  Potential equalization connector

(7)  Serial port connector

(8)  Receptacle for power cord

(9)  NETID connector

(10) NET connector

(11) WLAN antenna cover (optional)

(12) Connector for Device Interface Solution
(13) WLAN antenna card LED

WLAN antenna card (optional)

Switch the power to standby before making any connections.

3.3.2 Connecting to mains

Connect the power cord to the mains power inlet on the side of the power supply unit and to
the wall socket.

NOTE: Before taking the monitor into use for the first time, the batteries should be fully
charged. Keep the monitor connected to the mains until the Battery charging symbol
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disappears, or in STBY mode the Stby LED stops blinking (may take up to 10 hours if the
batteries are fully discharged).

] al

WARNING  The power cord may only be connected to a three-wire, grounded, hospital
grade receptacle.

3.3.3 Connecting to Network

Make sure that the Datex-Ohmeda Network Option, N-CMNET or S/5 MemCard and Network
Option, N-CMMEM is installed.

NOTE: With L-CANEO3(A) and L-CICUO3(A) or newer software, the N-CMNET option is
automatically installed.

Use the Monitor-Network cable to connect the monitor to the network.

1. Make sure that the power is switched off.

2. Connect the Identification Plug and one RJ-45 connector to the connectors X4 and X5.
3. Connect the other RJ-45 connector to the corresponding connector on the wallbox.

4. Switch on the power. Confirm that the network symbol and 'Connected to Network'

message are displayed on the upper part of the screen.

L+

3.3.4 Connecting to Wireless Network

Make sure that the S/5 Wireless LAN Option, N-CMW and the antenna cover are installed. Use
the wireless LAN antenna card to connect the monitor to the network.

NOTE: The N-CMW option requires also that either N-CMNET or N-CMMEM option is installed.
1. Make sure that the power is switched off.

2. Connect the wireless LAN antenna card into the foremost card drive slot.

3. Switch on the power. Confirm that the wireless LAN network symbol and the wireless LAN
signal strength symbol are displayed on the upper part of the screen.

[

I
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3.3.5 Inserting the parameter modules

Insert each plug-in parameter module into a module slot. Firmly press the module in position.

NOTE: Ensure that the module is properly oriented (i.e. the module release latch is facing
downward).
Do not use two or more modules with identical functions in the monitor.

Modules with identical functions are:

®  Hemodynamic multiparameter modules, E-PRESTN, E-PRETN, E-RESTN, E-PSM, E-PSMP,
M-PRESTN, M-PRETN, M-RESTN, M-ESTPR, M-ETPR, M-ESTR, M-NESTPR, M-NETPR,
M-NESTR, M-NE12STPR, M-NE12TPR, M-NE12STR

®  Dual Pressure Modules, E-PP/M-PP

®  Pressure Modules, E-P/ M-P, Pressure Temp Module, E-PT/ M-PT

®  Cardiac Output Modules, E-COP, E-COPSv, M-COP and M-COPSv

®  NIBP Modules, M-NIBP and hemodynamic multiparameter modules w/ N measurement

®  Compact Airway Modules, E-CO, E-COV, E-COVX, E-CAIOVX, E-CAIQV, E-CAIO, M-C, M-CO,
M-COV, M-CAIO, M-CAIOV, M-CAIOVX, Single-width Airway Modules M-miniC, E-miniC

®  The Recorder Module, E-REC/M-REC and the built-in recorders in F-CMREC1 or
F-CMCREC1 and U-CMREC1 or N-CMREC1

® Interface Modules, E-INT / M-INT

®  Oxygen Saturation Modules, E-NSATX/ E-NSAT/ M-NSAT and M-OSAT

®  Tonometry Modules, E-TONO/ M-TONO

®  NeuroMuscular Transmission Modules, E-NMT/ M-NMT

®  EEG Modules, E-EEG/ M-EEG
®  BIS Modules, E-BISX/ E-BIS/ M-BIS

3.3.6 E-PSM(P) Mounting Accessories

Intended use

The Frame Mount for PSM and the Pole Mount for PSM, short and long, are intended to be used
with the stationary docking station of the E-PSM(P) module. The Interface Module for PSM,
E-INTPSM, is intended for connecting the Frame Mount and the Pole Mount to the Compact
Monitor frame.

The Frame Mount for PSM can be attached directly to the Compact Monitor frame. The Pole
Mount for PSM, short or long, can be attached to an IV pole or to an anesthesia machine rail
with a diameter of 10mm* 25mm.

With Interface Module for PSM, E-INTPSM, the Frame Mount or the Pole Mount can be
connected to the Compact Monitor frame equipped with software license 04 or later. The
E-PSM(P) module can be attached to the Frame Mount or Pole Mount and used like a
Datex-Ohmeda S/5 modular module.
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Figure 7 E-PSM(P) mounting accessories

1.  M1054424 Interface Module for PSM, E-INTPSM
2. M1051021 Frame Mount for PSM

3. M1049197 Pole Mount for PSM, short

4. M1051023 Pole Mount for PSM, long

Frame Mount for PSM - Instructions connecting to the Compact Monitor
frame

1. See the picture above for used parts and assembly.
2. Remove the 4 screws on the back of the Compact Monitor
frame.
3. Install the enclosed plate and tighten the screws. Install
: the Frame Mount for PSM, screws M5*10mm,
g | [ 4. Insert the E-INTPSM module and connect the cable.
e 8 i 5. Attach the E-PSM(P) module and check the module
communication.

6. Assemble the PSM frame, screws and the plate on the
opposite side of the frame wall and tighten the screws.
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WARNING  Make sure that the Pole Mount for PSM is always used in vertical position to
prevent water from entering the E-PSM(P) module.

Pole Mount for PSM - Instructions for connecting to an IV pole, vertical
position

Fasten the Pole Mount for PSM
with the fastening screw of the
clamp and tighten properly to an
IV pole.

Pole Mount for PSM - Instructions for installing in horizontal position.

Remove the 2 screws from the clamp, turn the clamp and insert and tighten the screws back.
Fasten the Pole Mount for PSM with the fastening screw of the clamp and tighten properly to a
horizontal tube or rail with a diameter of 10 mm*25 mm.

Pole mount for PSM - Instructions for connecting to monitor

1. Attach the E-PSMI(P) module to the Pole Mount.

2. Connect the cable of the Pole Mount for PSM to the
Compact Monitor with the E-INTPSM module (M1054424).

3. Check the module communication of the E-PSM(P)
module.

3.3.7 Downloading Monitor Software

The following instructions apply to downloading of new monitor software in case of upgrade or
service. Detailed instructions for downloading software are supplied with software PCMCIA
cards.

NOTE: All user settings will be lost after downloading of new monitor software.

NOTE: During the downloading of software, the serial number of the monitor is written on the
software card. The software can then be downloaded again onto the same monitor, but not
onto any other monitor.

1. Make sure that the monitor is switched to standby.

2. Press and hold the service reset button on the rear panel for at least five seconds or until
the service reset indicator LED turns off.

3. Open the cover for card drive slots, if installed. Insert the software card into one of the
card drive slots and press the software card firmly in position.

4. Make sure that at least 30 seconds have passed since the service reset, then switch the
monitor on.
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5. Wait for approximately 80 seconds. After the start-up screen appears, enter the Service
View and make sure that the information regarding monitor software has been updated.
Memorize the serial number of new software.

6. Remove the software card.

Replace the original device plate for monitor software by the new one supplied with the
software card.

8.  Perform Factory Reset, see “Performing Factory Reset” . Make sure that the monitor
functions normally after the restart.

9. Setthe time and date.

10. Set the monitor's network communication according to the network software in use, if
necessary. Enter the service menu: Monitor Setup -Install/Service (16-4-34) - Service
(26-23-8)- Frame - Network- Config and set

®  Network software S-CNET99 -> DRI Level = 1999

®  Network software S-CNETO1 -> DRI Level = 2001

®  Network software S-CNETO2 -> DRI Level = 2001 or 2002 (WLAN)

®  Network software L-NETO3 -> DRI Level = 2003

®  Network software L-NETO5 -> DRI Level = 2005
NOTE: The DRI level 1999 is not selectable in all monitor software versions.
NOTE: If the DRI level is changed, the monitor will restart automatically.
11. Fill out all necessary documentation regarding the new monitor software.

NOTE: The license agreement of monitor software needs to be in accordance with the monitor
software serial number. Make sure you archive the license agreement in a secure location.

NOTE: The first start-up after software loading takes considerably longer.

3.3.8 Performing Factory Reset

3.3.9

NOTE: The factory reset is necessary after replacing monitor software.

NOTE: The factory reset will restore all customized defaults, including language selection, to
factory defaults.

1. Press the Monitor Setup key.

2. Select Install/Service and password (16-4-34).
3. Select Service and password (26-23-8).

4. Select Set/ Test and Factory Reset.
5

The monitor will perform an automatic restart. After the restart is completed, restart the
monitor also manually.

Installing the Datex-Ohmeda Network and MemCard Upgrade, U-CMMEM

The following instructions apply to upgrading the monitor with both the MemCard and the
Network options. Detailed upgrade instructions are supplied with the corresponding upgrade
product.

NOTE: You can download the option software only onto one monitor. During the downloading
of option software, the serial number of the monitor is written on the software card, and if the
downloading for some reason would fail, the software can be downloaded again onto the
same monitor, but not onto any other monitor.

1. Make sure that the monitor is switched to standby.

26

Document no. M1144951-004



System installation

2. Detach the cover plate on the network connectors at the rear of the frame unit (above the
power supply unit). Leave the collar on the connectors attached.

3. Open the cover for card drive slots (on the left side of the monitor). Insert the option
software card into one of the card drive slots and press the software card firmly in
position.

Switch the monitor on.

5. Wait until the normal screen appears and check that a message 'Field upgrade OK' is
displayed as a note of successful upgrade.

6. Remove the option software card.

7. Enter the service menu and make sure that both options were loaded (Monitor Setup
-Install/Service - Service - Frame - Options - "Net+DC").

8.  Install the device plate for option software on inside the cover for card drive slots. Close
the cover.

9.  Test the monitor with a MemCard and by connecting it to Datex-Ohmeda Network.
10. Fill out all necessary documentation regarding the upgrade.

3.3.10 Installing the Datex-Ohmeda Network Upgrade, U-CMNET

The following instructions apply to upgrading the monitor with the Network option. Detailed
upgrade instructions are supplied with the corresponding upgrade product.

NOTE: You can download the option software only onto one monitor. During the downloading
of option software, the serial number of the monitor is written on the software card, and if the
downloading for some reason would fail, the software can be downloaded again onto the
same monitor, but not onto any other monitor.

1.  Make sure that the monitor is switched to standby.

2. Detach the cover plate on the network connectors at the rear of the frame unit (above the
power supply unit). Leave the collar on the connectors attached.

3. Open the cover for card drive slots (on the left side of the monitor). Insert the option
software card into one of the card drive slots and press the software card firmly in
position.

Switch the monitor on.

5. Wait until the normal screen appears and check that a message ‘Field Upgrade OK' is
displayed as a note of successful upgrade.

6. Remove the option software card.

7. Enter the service menu and make sure that the option was loaded (Monitor Setup
-Install/Service - Service - Frame - Options - "Net").

8.  Install the device plate for option software on inside the cover for card drive slots. Close
the cover.

9.  Test the monitor by connecting it to Datex-Ohmeda Network.
10. Fill out all necessary documentation regarding the upgrade.

3.3.11 Installing the S/5 Wireless LAN Upgrade, U-CMW

NOTE: WLAN CF card with PCMCIA adapter is compatible only with Compact Monitor frame
F-CM(C)1..05 or later.

The following instructions apply to upgrading the monitor with the Wireless LAN option.
Detailed upgrade instructions are supplied with the corresponding upgrade product.
You can download the option software only onto one monitor. During the downloading of
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option software, the serial number of the monitor is written on the software card, and if the
downloading for some reason would fail, the software can be downloaded again onto the
same monitor, but not onto any other monitor.

1. Make sure that the monitor is switched to standby.

2. Open the cover for card drive slots (on the left side of the monitor). Insert the option
software card into one of the card drive slots and press the software card firmly in
position.

3. Switch the monitor on.

=

Wait until the normal screen appears and check that a message 'Field Upgrade OK' is
displayed as a note of successful upgrade.

Remove the option software card.

Switch the monitor to standby.

Detach the cover for card drive slots and install the antenna cover.

Insert the wireless LAN antenna card with adapter into the foremost card drive slot.
Switch the monitor on.

©O© © N o !

10. Enter the service menu and make sure that the option was downloaded successfully
(Monitor Setup - Install/Service - Service - Frame - Options - "WLAN" or "All").

11. Enter the WLAN service menu (Monitor Setup - Install/Service (16-4-34)- Service
(26-23-8)- Frame - Network - WLAN - WLAN Config).

Enter appropriate Network ID, WEP Algorithm, Key ID and Encryption Key using the
corresponding menu selections.

For selecting allowed communication channels, enter the appropriate Channel Mask
using the corresponding menu selection.
See Appendix C. Channel Mask Selections.

Save the monitor's wireless LAN configuration by selecting Save Configuration - Save.

NOTE: The settings must match up with the ones that are defined in the Access Point
configuration. Refer to the related site configuration documentation for correct settings, if
necessary.

12. Check all installed options on the monitor software device plate and attach the Virtual ID
sticker under the device plate at the monitor rear panel.

13. Test the monitor on Datex-Ohmeda Network.

14.  Fill out all necessary documentation regarding the upgrade.

3.3.12 Installing the S/5 Recorder Upgrade, U-CMREC1

NOTE: Only S/5 Compact Anesthesia Monitor rev. 02 or later and S/5 Compact Critical Care
Monitor rev. 02 or later can be upgraded with this S/5 Recorder Upgrade kit.

1. Turn the monitor off.
2. Disconnect the power cord.

3. Push the Service Reset button for at least 5 seconds until the service reset indicator LED
turns off (the fan should turn off).

Remove the plate that covers the recorder installation place in the side panel.

5. Open the recorder (by pressing the button on the right upper corner at the front of the
recorder).

6. Insert the recorder from outside to the side panel (opening button upwards).
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3.4

3.5

3.6

3.6.1

7. Attach the recorder to the side panel with two screws at the back of the recorder (the
screws can be accessed inside the recorder).

8.  Check that the recorder and the side panel are aligned and the recorder tightly attached.

Figure 8 Installation of the U-CMREC1

9.  Attach the device plate to the back cover of the monitor, near the other device plates.

S/5 Remote Controller, K-CREMCO

To connect Remote Controller, K-CREMCO, to a Compact Monitor:
1. Make sure that the monitor is switched to standby.

2. Connect the K-CREMCO to the 5-pin DIN connector X9 that is located on the right side of
the Compact Monitor display unit.

Anesthesia Record Keeping Keyboard, K-ARKB

To connect Anesthesia Record Keeping Keyboard, K-ARKB, to a Compact Monitor:
1. Make sure that the monitor is switched to standby.

2. Connect the K-ARKB with an appropriate cable to the 5-pin DIN connector X9 that is
located on the right side of the Compact Monitor display unit.

ARK Barcode Reader, N-SCAN (optional)

Connection to Compact Monitor

1. Make sure that the monitor is switched to standby.

2. Connect the N-SCAN with an appropriate cable to the 5-pin DIN connector X9 that is
located on the right side of the Compact Monitor display unit.
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Figure 9

ARK Barcode Reader, N-SCAN connected to Compact Monitor

3.7 S/5 Compact Airway Modules, E-Xxxx / M-XxXXXX

This chapter provides information for installing Compact Airway Modules E-xxxxX.

insertion
quide

~ module —~

release
latch

Figure 10 Compact Airway Module, E-XXXX

Connection to frame
1.

Ensure that the module is properly orientated (i.e. module release latch facing
downward).
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2. Align the module insertion guide slot with the insertion guide.
3. Push the module into the frame until it clicks.

3.7.1 Sample gas exhaust

Preventing operation room pollution

When N,O or volatile anesthetics are used, pollution of the operation room by these gases
should be prevented. Connect the sample gas outlet of the monitor to the scavenging system
or return it to the patient circuit.

NOTE: The sample gas from the E-miniC/ M-miniC can only be connected to the scavenging,
not returned to the patient circuit.

Connect the sample gas outlet of the monitor to the scavenging system either
®  through the ventilator, or
®  directly to the vacuum scavenging system.

CAUTION Strong scavenging suction may change the operating pressure of the Airway
Module and cause inaccurate readings or internal damage. To prevent this,
there must for example be an opening to room air.

Connect the sample gas outlet only to an open scavenging system where gas is removed in
room pressure.

Scavenging through the ventilator reservoir

—

SAMPLE GAS OUT

e

&{/

Figure 11 Scavenging through ventilator reservoir

1. Connect an exhaust line to the sample gas outlet on the module’s front panel.
2. Attach the other end of the line to the ventilator reservoir. Make sure that the reservoir
tube diometer is at least 2 - 3 times larger than the exhaust line.
Scavenging through the anesthesia gas scavenging system

Anesthesia machines are equipped with an anesthesia gas scavenging system (AGSS), and in
some machines the sample gas outlet can be connected directly to that.

For example, connect the sample gas outlet to the S/5 Avance:
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Figure 12 Connecting the gas module to the scavenging connector of S/5
Avance

NOTE: Refer to the anesthesia machine’s documentation to find out where and how the sample
gas can be connected.

Connecting directly to the vacuum scavenging system
1. Connect the exhaust line to the monitor's sample gas outlet.

2. Connect the exhaust line only to an open scavenging system where gas is removed at
room pressure.

NOTE: Do not connect the monitor directly to a vacuum scavenging system.

Returning sampling gas to the patient circuit

The sampling gas can also be returned to the patient circuit. If you use the S/5 Anesthesia
Delivery Unit (ADU), you need an optional adapter connected to the patient breathing tubes.

Take special care when returning sample gas to the patient circuit. For further information,
please contact your GE Healthcare distributor.

NOTE: If E-miniC is being used, do not return the sample gas to the patient circuit.
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Figure 13 Sample gas returned to patient circuit in ADU

3.7.2 Troubleshooting

If a problem occurs during a functional examination, check the components of the monitor
according to the following troubleshooting chart. If the problem persists, please refer to Part II
of this Technical Reference Manual.

Trouble Treatment

Nothing functions. Unplug and re-plug Remote Controller Cable. Also confirm that the cable is intact.

Unplug and re-plug the Power Cord. Also confirm that the cable is intact.
Confirm that the fuses are intact.

A plug-in module does | Remove and replace the module.

not function. Confirm that the desired parameters are configured to be displayed.

Compact Airway Module | Confirm that ‘Occlusion’ or ‘Calibrating Gas Sensor’ messages are not displayed.
does not function. Confirm that a D-fend water trap and a sample tube are attached.

Confirm that the desired parameters are configured to be displayed.

Remove and replace the module.
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For your notes:
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4 Interfacing

External devices can be interfaced with the S/5 Compact Anesthesia and S/5 Compact Critical
Care Monitors via the Compact Monitor’s serial port, via the Interface Module, E-INT / M-INT,
and via the Device Interfacing Solution, N-DISxxx.

The serial port can be used for interface with:
®  S/5 Anesthesia Delivery Unit
®  Printers

L Computers

An E-INT / M-INT can be used for interface with:

o Datex-Ohmeda monitors
®  \/arious other manufacturers’ monitors

®  Various anesthesia machines
Printers and computers can be interfaced via the monitor’s serial port.

Device specific N-DISxxx modules can be used with:
®  Ventilators/ anesthesia machines

®  Heart-lung machines

®  Monitors

®  Blood-gas analyzers

4.1 Interfacing external monitors via Interface Module,
E-INT / M-INT

WARNING

It is possible to interface Datex-Ohmeda monitors, Critikon Dinamap 1846SX, Abbott Oximetrix
3, Baxter Explorer and Vigilance, Nellcor N-100, N-200 and N-1000 to the S/5 Compact
Anesthesia Monitor or to the S/5 Compact Critical Care Monitor via Interface Module, E-INT /
M-INT. The parameters that are transferred from external monitors are summarized in tables:
Table 4 Transference of parameters, Datex-Ohmeda monitors and Table 5 Transference of
parameters, external monitors.

The Interface Module, E-INT / M-INT, has two serial/analog connectors (X7 and X8).

Always make sure that the combination complies with the international
safety standard IEC 60601-1-1 for medical electrical systems and with the
requirements of local authorities.
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Table 4 Transference of parameters, Datex-Ohmeda monitors
Device Waveforms Numerics Alarms
(analog)
Cardiocap E-INT/M-INT ->CO, | Et&Fi Airway gases, None
Respiration rate,
SpO,, Pulse rate
Capnomac E-INT/ M-INT -> CO,, | Et&Fi Airway gases, None
Capnomac |l Pleth Respiration rate

Capnomac Ultima

E-INT / M-INT -> CO,

Et&Fi Airway gases,
Respiration rate,

CO,, O,, Anesthesia
agent, Respiration

Pleth amplitude

Spirometry, SpO,, rate, Apnea,
Pulse rate, Pleth Occlusion, SpO,,
amplitude Pulse rate
Normocap 200 E-INT/ M-INT -> CO, Et&Fi Airway gases, None
Normocap 200 OXY Respiration rate
Oscar E-INT/ M-INT -> CO,, | Et&Fi Airway gases, None
Oscar I Pleth Respiration rate,
Oscar OXY SpO,, Pulse rate,
Pleth amplitude
Satlite E-INT/ M-INT -> CO, | SpO,, Pulse rate, None
Satlite Il Pleth amplitude
Satlite Plus
Satlite Trans None SpO,, Pulse rate, None

Table 5 Transference of parameters, external monitors
Device Waveforms Numerics Alarms
Critikon None NIBP None
Dinamap 1846SX
Abbott None Sv0,/Sa0,, CO None
Oximetrix 3
Baxter None C.0., SvO, REF, None
Explorer Tblood
Baxter None C.0., 5v0,C.CO0, None
Vigilance Tblood
Nellcor Pleth (analog) SpO,, Pulse rate None
N-100
N-200
N-1000

4.1.1 Connection to external Datex-Ohmeda monitors
Use the INT-External Device Cable.
1. Make sure that the power to both monitors is turned off.

2. Connect the 9 pin D-connector to one of the connectors on the Interface Module, E-INT /

M-INT. Tighten the finger screws.
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3.

Connect the 25 pin D-connector to the corresponding connector on the other monitor.
Tighten the finger screws.

4.1.2 Connection to Critikon Dinamap 1846SX, Abbott Oximetrix 3 and Baxter

Explorer

Use the INT-External Device Cable.

1.
2.

Make sure that the power to both monitors is turned off.

Connect the 9 pin D-connector to one of the connectors on the Interface Module, E-INT /
M-INT. Tighten the finger screws.

Connect the 25 pin D-connector to the connector on the external monitor. Tighten the
finger screws.

4.1.3 Connection to Baxter Vigilance
Use the INT-Baxter Vigilance Cable.

1.
2.

Make sure that the power to both monitors is turned off.

Connect the 9 pin D-connector to one of the connectors on the Interface Module, E-INT /
M-INT. Tighten the finger screws.

Connect the other 9 pin D-connector to a corresponding connector on the external
monitor. Tighten the finger screws.

Communication parameters are: baud rate 19200, no parity (none), data bits 8, stop bits 1.
Mode of communication port: IFM out.

4.1.4 Connection to Nellcor N-100 and N-1000

Use the Monitor-Nellcor Cable.

1.
2.

Make sure that the power to both monitors is turned off.
Connect the 9 pin D-connector to one of the connectors on the Interface Module, E-INT /
M-INT. Tighten the finger screws.

Connect the other connector to the corresponding connector on the external monitor.
Tighten the finger screws. Connect also the mono connectors on the external monitor.

4.1.5 Connection to Nellcor N-200

Use the Monitor-Nellcor Cable.

1.
2.

Make sure that the power to both monitors is turned off.

Connect one of the connectors to the corresponding connector on Interface Module,
E-INT / M-INT. Tighten the finger screws.

Connect the other connector to the corresponding connector on the external monitor.
Tighten the finger screws. Connect also the mono connectors on the external monitor.
Connect also the mono connectors on the external monitor.
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4.2 Interfacing external bedside devices via Device
Interfacing Solutions, N-DISxxx

The Device Interfacing Solution, N-DISxxx provides means for transferring physiological,
waveform and event data from various bedside patient care devices to the Datex-Ohmeda
monitoring system. The real-time and trended data can be displayed on the monitor screen
and used for record keeping purposes. The interfacing module reads the data coming from the
external device, converts it to a suitable format and sends it to the monitor.

See the following table of DIS modules and devices that you can interface with the Device
Interfacing Solution.

NOTE: The Device Interfacing Solution (DIS) is only compatible with the S/5 Compact Anesthesia
and S/5 Compact Critical Care Monitor when the monitor has S/5 Monitor software of rev. 02 or
later installed.

Table 6 DIS modules and interfaced devices
Device Ventilators
N-DISEV4 Evita 4!
N-DISPRIM Primus! NOTE: Not available in the US
N-DIS7200 7200 Series Ventilator System?
N-DIS840 840 Ventilator System?

N-DISS300 Servo Ventilator 300°

N-DIS7900 7900 SmartVent Ventilator*

N-DISAEST® Aestiva/5*

N-DISVENT S/5 Aespire4

Aestiva/5"*

Aisys Carestation®
S/5 Avance®
Centiva/5"

Engstrém Carestation*

Trademark of Drager Medical AG & Co

Trademark of Nellcor Puritan Bennet Inc

Trademark of Maquet Critical Care AB part of the Getinge Group (previously trademark of Siemens)
Trademark of GE Healthcare Finland Oy

Replaced by N-DISVENT

OB WN -

Device Monitors

N-DISOXIM3 Oximetrix 3!
N-DISQVUE QVue /Q2?

N-DISA2000 A-2000 Bispectral Index Monitoring System?

N-DISVIGIL Baxter-Vigilance®
N-DISPICCO PiCCO-Technology* NOTE: Not available in the US
N-DISRGM RGM Monitor®
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N-DISTONO Tono(;ap5

N-DISWHITE Capnomac, Capnomac I1°

Multicap, Normocap, CD2-02°

Capnomac Ultima®

Normocap CD-200°

Oscar Oxy, Cardiocap 1GS, Cardiocap 2GS®
Satlite, Satlite Trans, Satlite Plus®

Trademark of Hospira Inc. (previously trademark of Abbott Laboratories)
Trademark of Aspect Medical Systems

Trademark of Edwards Lifesciences Corporation

Trademark of Pulsion Medical Systems

Trademark of GE Healthcare Finland Oy

O~ WN -

Device Blood gas analyzers

N-DISOPT AVL Opti CCA*

Device Heart-lung machines

N-DISHL20 Jostra HL-20?

1 Trademark of Diamond Diagnostics Inc
2 Trademark of MAQUET GmbH & Co. KG part of the Getinge Group

For specific information on parameters transferred from the interfaced device to the
Datex-Ohmeda monitor and the applicable software versions of the device refer to the
Installation guide accompanying each DIS module.

4.2.1 Device Interfacing Solution components

The Device Interfacing Solution consists of:
— adevice specific interfacing module
—  adevice specific cable

—  abuscable

— aconnector for another bus cable

—  label specifying the external device

4.2.2 Connections

Connect the device specific cable to the external device and the bus cable to the monitor's DIS
connector or to another interfacing module.
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WARNING

WARNING

WARNING

(1) label specifying the external device
(2)  LEDindicators

(3)  black bus cable from another
interfacing module, if needed

(4)  grey device specific cable to the
communication port of the external
device

(50 black bus cable to the monitor’s DIS
connector (or to another interfacing
module)

Figure 14  Connection cables and LED indicators

The Compact Monitor, interfacing modules and interfaced devices must be
situated in the same patient environment (as defined in IEC 60601-1-1).

Connecting electrical equipment together or using the same extension cord
for more than one device may cause their leakage currents to exceed the
limits specified in relevant safety standards. Always make sure that the
combination complies with the international safety standard IEC 60601-1-1
for medical electrical systems and with the requirements of local
authorities.

The manufacturer guarantees a reliable functioning of the devices with
tested software versions only. Always refer to the Installation guide
accompanying the DIS module and verify the compatibility before use.

4.2.3 Mounting

The DIS module can be mounted on the side panel of the external device. Also IV pole
placement is possible.

NOTE: As the Device Interfacing Solution works only with the device specified in the label of the
interfacing module, it is recommended that the interfacing module always travels along with
the external device.

For mounting accessories, please refer to the “Supplies and Accessories” catalog. See the
following figure for an example of a device interfacing.
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Figure 15 An example of interfacing external devices with Device Interfacing

(1)
(2)
(3)
(4)

Solution

Datex-Ohmeda S/5 Compact Anesthesia Monitor (with software L-CANEO2(A) or later)
Aestiva/5 anesthesia machine

RGM monitor

Interfacing module

NOTE: You can connect up to ten (10) interfacing modules to one system simultaneously.
Check the maximum number of modules: one meter cable = max. four ten modules, three
meter cable = max. three modules, six meter cable = one module.

CAUTION Make sure that the interfacing module is always used in vertical position to
prevent water from entering the module.

CAUTION Make sure that you are connecting the interfacing module to the device
specified in the label.

4.2.4 Selecting the external device

1.
2.
3.

Turn off the monitor.
Turn off the external device.

Connect the interfacing module to the monitor’s connector for N-DIS or to another
interfacing module.

Connect the device specific cable to the external device and turn the external device on.
Turn the monitor on. The monitor identifies the connected device automatically.
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4.2.5 Functional check

There are two ways to check the function of the Device Interfacing Solution:
1. Press the Monitor Setup key.

2. Select Interfacing and open the Status Page menu. The status page shows you the
current communication status of the interfacing module (1 - 10).

NOTE: The status message ‘Connected’ appears on the Status Page after you have connected
the external device to the interfacing module and turned it on. Note also that the monitor and
the interfacing module must be operational.

®  Checkthe LED indicators on the interfacing module (the green LED indicates physical
connections, the yellow LED software selections)

GREEN YELLOW INDICATION
lit dark Physical connections between the monitor, interfacing
O module and external device are in order and the device
‘ has been selected in the menu.
dark lit There is something wrong with the physical connections
O ® between the monitor, interfacing module and external
device. The external device has not been selected in the
menu.
lit lit Physical connections between the monitor, interfacing
‘ . module and external device are in order but the external

device has not been selected in the menu.

dark dark The interfacing module is not connected to the monitor.

O O

4.2.6 Selecting the parameter data source

Select the external device via Monitor Setup - Interfacing menu:

®  Select the desired parameter, for example Gases.

®  Select the desired source by name, for example Aestiva.

NOTE: The name of the device is visible on the list only if the device is correctly connected.

Detailed information about interfacing module related mountings, connections and settings is
included in the installation guides that are delivered with the interfacing modules.
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4.3

43.1

4.3.2

4.3.3

Interfacing Datex-Ohmeda Anesthesia Delivery Unit

It is possible to interface the Datex-Ohmeda Anesthesia Delivery Unit to the S/5 Compact
Anesthesia Monitor via the serial interface port. The data link is bi-directional. The parameters
transferred to the Anesthesia Delivery Unit are summarized in Table 7 and the events
transferred to the S/5 Compact Anesthesia Monitor are summarized in Table 8. The events are
transferred continuously once a minute or during the system check procedure and appear in
the trend pages or in the anesthesia record. The transfer of events requires record-keeping
software.

Interconnection
Use the ADU-AS/3 Monitor Cable.

Setting interfacing parameters on the S/5 Anesthesia Delivery Unit

1
2.
3.
4

Press the Setup key.

Select Install password 10.

Select Interfacing and choose S/5 AM.
Press the Normal Screen kevu.

Setting interfacing parameters on the S/5 Compact Anesthesia Monitor

No settings are required on the S/5 Compact Anesthesia Monitor.
Table 7 Parameters transferred from S/5 Compact Anesthesia Monitor to S/5

Anesthesia Delivery Unit

Waveforms Numerics

Co,

Et &FiCO, %
Et&Fi 0, %
0,% difference
(I-E)

Et & Fi N,0%
Et & Fi AA%
Vol Exp MV

Vol Exp TV
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Table 8 Events transferred from S/5 Anesthesia Delivery Unit to the
S/5 Compact Anesthesia Monitor

Events transferred once a minute

Ventilator settings Ventilation (mode)
Tidal Volume
Minute Volume
Resp. Rate

|:E Times: inp

I:E Times: exp
InspPause

Ventilator measurements Ppeak
Pplat
Peep
Pmin

Fresh gas settings Agent name

Agent % in fresh gas
Total flow

0, flow

N,O flow

Air flow

Events transferred during system check

System check test results Gas Delivery: Agent

Gas Delivery: N,O

Leak Tests: AUTO

AUTO Leak (ml/min)

Leak Test: MAN

MAN Leak (ml/min)

Number of confirmed checklist items
Bypass Check

4.4 Interfacing Drdager Cicero, Cato, Julian and
Narkomed 2C (by NAD)

It is possible to interface Drager Cicero and Cato to the S/5 Compact Anesthesia Monitor or to
the S/5 Compact Critical Care Monitor via the Interface Module, E-INT / M-INT.

The parameters transferred to the S/5 Compact Anesthesia Monitor or S/5 Compact Critical
Care Monitor are summarized in Table 9 and Table 10.

NOTE: Some of the summarized parameters (waveforms or numerics) may not be available in
all device versions.

WARNING  Always make sure that the combination complies with the international
safety standard IEC 60601-1-1 for medical electrical systems and with the
requirements of local authorities.

4.4.1 Interconnection

Use the INT-External Device Cable, except for Julian and Cicero EM, in which case use the
INT-Julian/Cicero EM cable.
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Make sure that the power to both monitors is turned off.
Connect the 9 pin D-connector to one of the connectors on the Interface Module, E-INT /
M-INT. Tighten the finger screws.

Connect the 25 pin D-connector to a corresponding connector on the anesthesia
machine. The connector is labeled 'RS-232-C'. Tighten the finger screws.

4.4.2 Setting communication parameters

Set the communication parameters for Cicero and Cato to RS-232: 9600, e, 8, 1 (MEDIBUS 3.00).
In all cases please refer to the documentation provided by Dréger.

4.4.3 Setting interfacing parameters on the S/5 Compact Anesthesia Monitor or
S/5 Compact Critical Care Monitor

1. Press the Monitor Setup key.

2. Select Install/Service (password 16-4-34).

3. Select Service (password 26-23-8) - Parameters - More...

4. Select Interface and combine a required parameter with the external monitor. Two
letters, al, denote alarm integration. The selection will be automatically stored in
permanent memory.

5. Pressthe Normal Screen kevu.

Table 9 Parameters transferred from Drdger Cicero monitor to S/5 Compact

Anesthesia Monitor or S/5 Compact Critical Care Monitor

Selection

Waveforms Numerics States

Gases / SSS

CO, (kPa, mmHg, %) CO, Fi & Et (kPa, %) None
0, Fi & Et (%)

N,O Fi & Et (%)

RR (CO,) (1/min)

AA Fi & Et (%)

Tidal Volume insp. (1)
Minute Volume exp. (1)
Ppeak (mbar)

Pplat (mbar), PEEP (mbar)

SpO;

Pleth (% full scale) SpO, (%) Probe Off
Pulse rate (1/min)
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Table 10 Parameters transferred from Drdger Cato, Julian and Narkomed 2C
(NAD) monitor to the S/5 Compact Anesthesia Monitor or S/5
Compact Critical Care Monitor

Selection Waveforms Numerics States

Gases / SSS CO, (kPa, mmHg, %) CO, Fi & Et (kPa, %) None
0, Fi & Et(%)

N,O Fi & Et (%)

RR (CO,) (1/min)

AA Fi & Et (%)

Tidal Volume insp. (1)

Minute Volume exp. (1)

Ppeak (mbar)

Pplat (mbar); not in Narkomed 2C
PEEP (mbar)

SpO, Pleth (% full scale) SpO, (%) Probe Off
Pulse rate (1/min)

NOTE: The transference of parameters illustrated in Table 7 and Table 8 represents the
maximum. Some of these parameters may not be available in all device versions.

NOTE: The transference of waveforms requires the MEDIBUS real-time extension and, in Cato
monitors, waveforms are available only on port 1.
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4.5 Interfacing printer

WARNING

WARNING

It is possible to interface a laser printer (serial or parallel) with the S/5 Compact Monitors via the
monitors’ serial port. The printer should be PCL5 compatible and should contain at least 2 MB
of memory. Parallel printers require the use of Serial-to-Parallel Converter, order code 78030,
model

PI'130-R2 or PI 1115A.

Always make sure that the combination complies with the international
safety standard IEC 60601-1-1 for medical electrical systems and with the
requirements of local authorities.

Connecting the power supply cord of the printer to the wall power outlet
may cause the printer leakage current to exceed the limit specified for
medical equipment. A printer must be supplied from an additional
transformer providing at least basic isolation (isolating or separating
transformer).

4.5.1 Setting S/5 Compact Monitor interface for printers

1. Press the Print/Record key.

2. Select Printer Connection.

3. Select Serial.

4. Press the Normal Screen key.

4.5.2 Connection to serial printers

A serial printer is connected to the serial port connector X11 on the frame unit.
Contact your authorized GE Healthcare distributor for advice on suitable serial printers.

4.5.3 Connection to parallel printers

A parallel printer is connected to the serial interface port connector X11 on the frame unit via
the Serial-to-Parallel Converter, order code 78030, model PI130-R2 or PI1115A.

Contact your authorized GE Healthcare distributor for advice on suitable parallel printers.

4.5.4 Installing the Serial-to-Parallel Converter

Order code 78030, model PI1130-R2

A common serial modem cable, gender changer and parallel printer cable are required when

connecting the serial to parallel converter between the monitor and a parallel printer. The

converter gets power from the connected devices.

1. Make sure that power is switched off on both devices.

2. Connect a standard PC-to-parallel-printer cable (order code 713701) to the parallel
printer.
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3. Check the DIP-switch settings on the converter (order code 78030, model PI130-R2):

Position
1 2 3 4 5 6 7 8
o
LED: Enabled ON
Parity/D, Bits/S, Bit: orF | oFr | oFF
Diaate (Kbps): OFF | ON | OFF

4. Connect a DB25 female-to-female gender changer (order code 78032) between the
printer cable and converter.

DBOYF plugs Gender changer DB25M end Centronics
into CM1 plugs into plugs into gender end plugs
converter changer into printer

y

efE—a s Jeel— » =

Parallel printer

Qo
S
o
S
O

Standard Async Modem Cable Serial to Parallel DB25F/DB25F Standard Parallel Printer
Converter Gender Changer Adapter Cable

Figure 16 Connecting S/5 Compact Monitor to printer, converter model
PI130-R2

5. Connect a common RS-232 modem cable’s (order code 78031) DB9 connector to the
serial port connector X4 on the monitor, and the DB25 connector to the converter.

Order code 78030, model PI1115A

A common serial modem cable, power adapter and parallel printer cable are required when
connecting the serial to parallel converter between the monitor and a parallel printer. The
converter gets power from an external power supply and requires an external power adapter.
NOTE: The order code 78030 includes the new serial to parallel converter PI1115A and the
European power adapter PS1002-EU (230 VAC/50 Hz). Power adapters for US, UK or Asian
markets must be locally sourced from Black Box Corporation through its international
distributor network, see http://www.blackbox.com - Contact us - Contacts by Country.

To connect the S/5 Compact Monitor to printer:

1. Make sure that power is switched off on both devices.

2. Connect a standard PC-to-parallel-printer cable (order code 713701) to the parallel
printer.

3. Check the DIP-switch settings on the converter (order code 78030, model PI1115A).

Setting Position
1 2 3 4 5 6 7 8

115.2K Baud |ON ON ON
XON/XOFF OFF
8 Data bits OFF
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No parity OFF

Even parity OFF

Serial to Par. OFF

4. Connect a common RS-232 modem cable’s (order code 78031) DB9 connector to the
serial port connector X4 on the monitor, and the DB25 connector to the converter.

5. Connect the converter to external power supply using the power adapter PS1002-xx.

PS1002-EU, Power Adapter, 230 VAC Europe,
for PI1115A (included in p/n 78030),
plugs to power supply

A141EA ~

DBOF plugs Centronics 5

into CM1 end plugs 3

into printer 3

Standard Async Modem Cable  Serial to Parallel Standard Parallel Printer Parallel printer %

Converter Adapter Cable £

p/n 78031 p/n 78030 (PI11115A) p/n 713701 ‘
Figure 17 Connecting S/5 Compact Monitor to printer, converter model Pl

1115A

4.5.5 Connection to printer

Setting the printing parameters
Refer to the documentation provided with the printer.

4.6 Interfacing computer

A computer is connected to the serial port connector X11 on the frame unit.
Contact your authorized GE Healthcare distributor for further advice on computer interface.

WARNING  Always make sure that the combination complies with the international
safety standard IEC 60601-1-1 for medical electrical systems and with the
requirements of local authorities.

WARNING  Connecting the power supply cord of the computer to the wall power outlet
may cause the computer leakage current to exceed the limit specified for
medical equipment. A computer must be supplied from an additional
transformer providing at least basic isolation (isolating or separating
transformer).

4.7 Output signals

Analog/ digital output signals on the connectors X4 and X8 can be used for interfacing with
other devices. The pin assignments are illustrated in tables/pictures below.
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Table 11 Coding element connector, X4
9 pin female D-connector Pin Signal
1 IDCS1 (chip select)
s( 00000 ) 2 IDCL (clock)
4 IDDO (data out)
5 IDPE (protect enable)
6 +5Vvdc
7 Direct ECG
8 Nurse call
9 GND
Table 12 Synchronization connector, X8
4 pin female connector Pin Signal
1 GND
13 2 Def_Sync
o o 3 Direct ECG
2 3 4 Pressure Out

4.7.1 Digital outputs
The digital output signals are as follows:

Defibrillation Sync (X8 pin 2)

The defibrillation sync signal is generated by the ECG. When activated, the signal is set to a
high level and then set back to a low level after 10 ms. The signal is regenerated only after
returning to the low level. The high level ranges from 2.8 to 5 V, while the low level ranges from
0to 0.8 V. The delay from the R wave peak to the start of the signal is 35 ms maximum.

Nurse Call (X4 pin 8)

The Nurse Call signal is generated by red and yellow alarms. When activated, the signal is set
to the high state and remains at the high state until the alarm situation is over or the SILENCE

ALARM key is pressed. The high level range is from 2.8 to 5 V, while low state range is from 0 to
0.8 V.

4.7.2 Analog outputs
Direct ECG (X4 pin 7 and X8 pin 3)

Delay (max.): 15ms
Gain ECG (out)/ECG (in): 1V/imv
Pacer: 5Vand 2 ms pulse

The signal requires input impedance of 100 kQ.

NOTE: The ECG signal is based on the ECG measurement of the Hemodynamic Modules,
M-ESTPR (all variations), M-NES(12)TPR (all variations), E-PRESTN/ M-PRESTN (all variations) and
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E-PSM / E-PSMP. The ECG signal from the modules is channel 1 (ECG1). The channels 2 and 3
(ECG2, ECG3) are not transmitted. Make sure that the signal in channel 1 (ECG1) is good enough
(extensive QRS for IABP synchronization). For further information, please contact your
authorized GE Healthcare distributor.

Pressure out (X8 pin 4)
— P11 from Hemodynamic Module

NOTE: With monitor software version 03 or earlier, the Invasive pressure output signal is 1
V/100 mmHg, originally ranging from 0 to 300 mmHg and with a delay of approximately 25ms.
The signal requires an input impedance of 100k.

4.7.3 S/5 Pressure Temp Module, E-PT or M-PT, output signals

WARNING

The signal output connector on the Pressure Temp Module, E-PT or M-PT, can be used to
interface some models of IABPs to the S/5 Compact Anesthesia Monitor and S/5 Compact
Critical Care Monitor. The pin assignments are illustrated in Table 13. Please contact your local
distributor for more information.

Always make sure that the combination complies with the international
safety standard IEC 60601-1-1 for medical electrical systems and with the
requirements of local authorities.

Table 13 Signal output connector pin assignments
Pin Signal
1 ECG out, ECG1
2 Pressure out, P3
CA 3 ECG out, ECG1
O N/ 4 Ground
Output signals
ECG out, ECG1 1V/ 1mv
Pressure out, P3 1V / 100mmHg
ECG out, ECG1 1V/ 1mv
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For your notes:
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Functional check

These instructions include procedures for a functional check for Datex-Ohmeda S/5 Compact
Anesthesia Monitor and S/5 Compact Critical Care Monitor. The functional check is
recommended to be performed after monitor installation.

These instructions include a “Functional check form, Datex-Ohmeda S/5 CAM, CCCM” to be

filled in when performing the procedures. The symbol ,@f in the instructions means that the

performed procedure should be signed in the check form. The procedures should be performed

in ascending order, bypassing those that are not applicable for a particular monitor.

All menu selections related to Datex-Ohmeda products are written in following typeface:
e.g. Parameters - Gas Unit.

As you enter the service menus, you need the following passwords:
Monitor Setup - Install/Service (password 16-4-34) - Service (password 26-23-8)

In case you evaluate the measurement accuracy with a patient simulator, add simulator’s
accuracy specification to the one of the monitor.

An electrical safety check and a leakage current test are recommended to be performed prior
to the monitor installation.

5.1 Recommended tools

NOTE: Use only properly maintained, calibrated and traceable measurement equipment for
the specified calibrations and adjustments to ensure accuracy.

For product(s) Tool Order No.
Airway modules
Compact Airway Module, Calibration gas and regulator 755583/755534*
E-CAIO(VX)/ M-CAIO(VX)
Compact Airway Module, E-COVX/ | Calibration gas and regulator 755587/755534*
M-COVX
Compact Airway Module, E-CO(V), | Calibration gas and regulator 755581/755534*
M-C, M-CO(V)
E-miniC/ M-miniC Calibration gas and regulator 755580/755534*
Compact Airway Module, E-COVX, |Sampling line, 2 m 73318
E-CAIOVX, M-COVX, M-CAIOVX
All Airway modules w/ (V) Spirometry tube, 2 m 890031
D-lite 733950
Hemodynamic modules
Hemodynamic modules w/ (P), NIBP cuff and hose 2753E (cuff)
M-NIBP 877235 (hose)
Pressure manometer
Hemodynamic modules w/ InvBP transducer 70077-001
(P)E-PSMP
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For product(s) Tool Order No.
Multi-Link ECG accessories, IEC
E-PSMIP)/ E-PRESTN/ M-PRESTN - Multi-link 3-leadwire set 412682-003
- Multi-link 5-leadwire set 412681-003
- Multi-link 5-leadwire set, C2-C6 |416467-004
E-PRESTN/ M-PRESTN w/ (E12) - Multi-link 12-lead ECG trunk 416035-002
cable
or Multi-Link ECG accessories, AHA
E-PSM(P)/ E-PRESTN/ M-PRESTN - Multi-link 3-leadwire set 412682-001
- Multi-link 5-leadwire set 416681-001
- Multi-link 5-leadwire set, V2-V6 | 416467-003
E-PRESTN/ M-PRESTN w/ (E12) - Multi-link 12-lead ECG trunk 416035-001
cable
M-NESTPR 3-lead ECG trunk cable 545302
5-lead ECG cable 545303
M-NESTPR w/ (E12) 10-leadwire ECG cable 545324
E-PSM(P)/ E-PRESTN SpO, finger probe OXY-F-UN
SpO, Interconnect Cable OXY-ES3

M-PRESTN

SpO, finger probe

OXY-F4-N or SAS-F4

E-NSATX

40xxx%%-001 Nellcor OxiMax Spo?2
interconnect cable

E-NSAT/ M-NSAT

Nellcor SpO, finger probe with
DOC-10 cable

E-OSAT OxyTip® + Integrated Finger Sensor | OXY-F4-N
Hemodynamic modules w/ (T) Temperature test set 884515
Hemodynamic E-Modules w/ (NIBP) | Adult NIBP cuff hose with cuff ID 2021285-001

NIBP cuff 2753E

Pressure manometer

Infant cuff hose without cuff ID 414874-001
Hemodynamic M-Modules w/ Adult NIBP cuff 572435
(NIBP) Adult NIBP cuff hose 877235
E-COP/ E-COPSv/ M-COP/ M-COPSv | C.O. Catheter cable 16590
E-COPSv/ M-COPSv SvO, simulator 890121
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For product(s) Tool Order No.
Tonometry Module, E-TONO/ Calibration gas and regulator 755580/755534*
M-TONO Sampling line 733251

Tonometrics™ catheter

TONO-14F or another suitable
TONO-_F catheter

Luer plug

Pressure manometer

BIS Module, E-BIS/ M-BIS BIS simulator or 900509
BIS Sensor simulator 900508

E-ENTROPY/ M-ENTROPY Entropy simulator N-ES
Entropy sensor cable 8002964

MemCard option

MemCard - Data or Menu

893860 (Menu, English)

887045 (Data, English)

NOTE: * Ensure that the calibration gas and regulator are functioning properly before
calibration. Perform annual maintenance on the regulator as required. For more information
see section "Adjustments and calibrations” in Compact Airway modules slot in E-Modules
Technical Reference Manual.

For details on recommended accessories see “Supplies and Accessories” catalog.

5.1.1 Hemodynamic patient simulators

The following tables present the patient simulators’ compatibility with each hemodynamic
module, and the accessories needed:

Table 14 Patient simulators’ compatibility with each hemodynamic module
Patient simulator
Module Parameter |M1010831 MedSim 874027
E-PSM(P), E-PRESTN ECG Ok Multilink ECG acc. Not compatible
N —~ T 402015-004 402015-004 and

00 M1010832

InvBP Ok M1010858

.

G)@@g@ N ©©
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Patient simulator

Module Parameter |M1010831 MedSim 874027
M-PRESTN ECG Ok Multilink ECG acc. Not compatible
T Ok M1010832 M1010832

) InvBP Not compatible Ok Ok

M-NE ECG Not compatible 300 series acc. Ok
12 lead ECG | Not compatible 300 series acc. Not compatible
T Ok M1010832 M1010832
InvBP Not compatible Ok Ok
Table 15 Adapter cables for hemodynamic patient simulators
Patient simulator Adapter cables for simulators
Hemodynamic patient simulator - Dual temperature adapter cable | 402015-004
Hemodynamic patient simulator - Dual Inv.BP adapter cable 2005772-001
Medsim - Temperature adapter cable M1010832
Medsim - Inv.BP adapter cable M1010858
Lionheart & MPS450 - Temperature adapter cable M1010846
Lionheart & MPS450 - Inv.BP adapter cable M1010862

5.2 Visual inspection

Make sure that the monitor is switched to standby.

Disconnect the mains power cord from the monitor.

If the monitor is connected to the Datex-Ohmeda Network, disconnect the Mon-Net cable
from the monitor. Remove any memory cards, if installed.

1. Check all units visually

Check that all parts are intact and that the cables and screws are connected and
tightened properly. Especially check the following parts:

—  thedisplay unit locking screw is in a locking position.
—  sampling line is connected to the Airway Module, if installed.
Check that modules go in smoothly and lock up properly in all module slots.
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CAUTION Ensure that the module is properly orientated (i.e. module release latch facing
downward) before insertion.

25

5.3 Functional inspection

WARNING  Handle the water trap and its contents as you would any body fluid.
Infectous hazard may be present.

5.3.1 General
1.

Connect the mains power cord.
Check that the LED above the main switch is lit continuously (full charged batteries) or
periodically (charging batteries).

Switch the monitor on.

Check that the monitor starts up properly, i.e. a normal start-up sound is heard from the
loudspecker, the alarm LEDs turn on and off, and the monitoring screen appears.

No error messages should appear on the screen.

Configure the screen for the parameters that are connected.
Enter the Service Menu.

When applicable, check from the corresponding Parameters submenu that the Timeouts,
Bad checksums and Bad c-s by mod values of inserted modules are not increasing faster
than by 5 per second. Check also that the module memories have passed the internal
memory test, i.e. RAM, ROM and EEPROM all state OK.

If installed, the recorder should record two lines of start-up information.

25

Preset the measurement settings for those parameters that are connected, for example:

Recorder - Record Waveforms - Waveform 1 - ECG1
- Waveform 2 - P1
- Waveform 3 - P2

Invasive Pressures - P1 ‘ART’ Setup -- Label - ART
- P2 ‘CVP’ Setup -- Label - CVP

- P3 Setup -Label -PA

- P4 Setup -Label -P4

- P5 Setup -Label -P5

- P6 Setup -Label -P6

Pulse Oximetry -Pleth Scale -AUTO

or

Others -SP0O2 Setup - Pleth Scale -AUTO

Airway Gas -Spirometry View -Scaling -Indep.
-Paw Scale -20

-Flow Scale -15
or

Ventil.-Spirometry Setup -Scaling -Indep.
-Paw Scale -20
-Flow Scale -15
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Others -Resp Setup -Size -1.0

- Resp Rate Source - AUTO
- Measurement - ON
- Detection Limit - AUTO

5.3.2 Display

1.  Check that the picture on the screen is correct.

25

5.3.3 Keyboard|(s)

1.  Tests with all the connected keyboards:

—  Pressthe Monitor Setup key. Turn the ComWheel in both directions and check that
the cursor in the menu moves correspondingly. Select Normal Screen and check
that the menu disappears from the screen.

Tests with the Command Board:

—  Press the Help key. Turn the ComWheel in both directions and check that the cursor
in the menu moves correspondingly. Select Normal Screen and check that the
menu disappears from the screen.

Check the rest of the menu keys by pressing them one by one.

Tests with the ARK Keyboard:
—  Enter the Keyboard service menu
—  Check functioning of the ComWheel.

—  Press all keys, except Modify and Print. Check that each key produces a sound
from the loudspeaker, or the Message count value in the service menu increases.

—  Press the Modify and Print keys and check that the corresponding menus appear
on the monitor screen.

Tests with the Remote Controller:
—  Enter the Keyboard service menu.
- Check the function of the ComWheel.

—  Press all keys. Check that each key produces a sound from the loudspeaker, or the
Message count value in the service menu increases.

25

5.3.4 Frame unit

1. Check that the frame fan is running.

25

5.3.5 Display unit

1.  Check that the clock on the screen shows correct time. Readjust the time and date, if
necessary.

25
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5.3.6 Compact Airway Module, E-CXXXXX/ M-CXXXXX

Wait until the message ‘Calibrating gas sensor’ disappears from the screen.
Check that the fan is running.

If the module contains membrane keys on the front panel, press each of the keys for at
least one second and check that they are identified.

25

Compact Airway Modules with the Patient Spirometry option

3. Connect a clean spirometry tube and D-lite to the module. Connect the sampling line.
Breathe through the wider side of the D-lite.
Check that the flow waveform moves downwards when you breathe in and upwards
when you breathe out.

25

For all Compact Airway Modules

4. Block the tip of the sampling line with your finger and check that the message ‘Sample
line blocked’ appears on the monitor screen within 30 seconds.

5.  Detach the D-fend and check that the message ‘Check D-fend’ appears on the monitor
screen within 30 seconds.

6. Breathe to the sampling line briefly. Check that the CO2 information is updated on the
screen.

25

5.3.7 Single width Airway Module, E-miniC/ M-miniC

Wait until the message ‘Calibrating gas sensor’ disappears from the screen.

1. Block the tip of the sampling line with your finger and check that the message ‘Sample
line blocked’ appears on the monitor screen within 30 seconds.

2. Detach the Mini D-fend and check that the message ‘Check D-fend’ appears on the
monitor screen within 30 seconds.

Breathe to the sampling line briefly. Check that the CO2 information is updated on the
screen.

25

5.3.8 Tonometry Module, E-TONO/ M-TONO

1. Press each of the front panel membrane keys for at least one second and check that they
are identified.

25

5.3.9 Multiparameter Hemodynamic Modules

ECG and RESP measurements
1. Check the function of the front panel membrane key ECG, Lead, if available.
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2. Connect an ECG cable to the module. Connect the cable leads to a patient simulator.
Check that all ECG and impedance respiration information is shown on the monitor
screen as configured on the simulator.

Turn the simulator off. Check that the ‘Asystole’ and ‘Apnea’ messages are displayed.

25

Temperature measurement
3. Check the temperature channels with a patient simulator.

Check that temperature measurement information is shown on the monitor screen as
configured on the simulator.

25

Invasive blood pressure measurement
4. Check the function of the front panel membrane keys.
5. Check the InvBP channels with a patient simulator.

6.  Zerothe InvBP channels and check that the values and waveforms correspond to the
simulator settings.

25

SpO2 measurement

7. Connect an SpO2 finger probe to the module. Check that the message ‘Probe off’ is shown
when the probe is not connected to a finger.

8.  Attach the SpO2 probe to your finger. Check that a reading of 95-99 and a pleth
waveform appear on the screen

25

Non invasive blood pressure measurement
9.  Check the function of the front panelmembrane keys.

10. Attach an adult NIBP cuff onto your arm and perform one NIBP measurement. Check that
the module identifies the cuff, i.e. the text ‘Adult’ appears in the NIBP digit field for a short
time.

Check that the module gives a reasonable measured result.

25

5.3.10 Pressure/Pressure Temp Modules, E-P, E-PT, M-P, M-PT

Invasive blood pressure measurement
1.  Check the function of the front panel Zero P3 key.
2. Check the InvBP channel with a patient simulator.

Zero the InvBP channel. Then check that the values and waveforms correspond to the
simulator settings.

25
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Temperature measurement
3. Check the temperature channels with a patient simulator.

Check that the temperature measurement information is shown on the monitor screen as
configured on the simulator.

25

5.3.11 Dual pressure Module, E-PP/ M-PP

1. Check the function of the front panel Zero P5 and Zero P6 keys.
2. Check the InvBP channels with a patient simulator.

Zero the InvBP channels. Then check that the values and waveforms correspond to the
simulator settings.

25

5.3.12 Cardiac Output Modules, E-COP/ M-COP, E-COPSv/ M-COPSv

Invasive blood pressure measurement
1. Check the function of the front panel Zero P4 key.
2. Check the InvBP channel with a patient simulator.

Zero the InvBP channel. Then check that the values and waveforms correspond to the
simulator settings.

25

Cardiac Output measurement
3. Checkthe function of the front panel Start C.O. key.

25

5.3.13 NIBP module, M-NIBP

1. Check the function of the front panel membrane keys.
2. Attach an adult NIBP cuff onto your arm and perform one NIBP measurement.

Check that the module identifies the cuff, i.e. the text ‘Adult " appears on the NIBP digit
field for a short time.

Check that the module gives a reasonable measured result.

25

5.3.14 Nellcor Compatible Saturation module, E-NSATX/ E-NSAT/ M-NSAT

1. Connect a Nellcor SpO2 finger probe to the module. Check that the message ‘Pulse
search ' is shown. Check also that the shown message changes to ‘Check probe * within
30 seconds.
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2. Attach the SpO2 probe on your finger. Check that a reading of 95-100 and a proper SpO2
waveform appear.

25

5.3.15 Datex-Ohmeda Oxygen Saturation module, M-OSAT

1.  Connect an OxyTip ® + Reusable Finger Sensor such as Integrated Finger Sensor
OXY-F4-N to the module. Check that the message ‘No Probe’ in the screen changes to
‘Check probe’.

2. Attach the SpO2 probe on your finger. Check that a reading of 95-100 and a proper SpO2
waveform appear.

25

5.3.16 BIS Module, E-BIS/ M-BIS

1. Connect the BIS module to the monitor frame.
Check that ‘Cable off’ is displayed in the BIS waveform field.
2. Connect the DSC to the module.
Check that the ‘No sensor’ message appears in the waveform field.

3. Check the function of the front panel membrane keys.
Open the BIS Setup menu: BIS - BIS Setup and check that Test DSC shows PASS.

NOTE: If the sensor is not connected, the Check Sensor key is inoperative.

25

5.3.17 Entropy Module, E-ENTROPY/ M-ENTROPY

1. Check the function of the front panel membrane keys.

2. Connect the Entropy sensor cable and Entropy simulator to the module. Check that
‘Checking sensor’ text and an image appear in the waveform numeric field. Wait for a
while and check that all sensors show PASS.

3. Check that the EntrEEG waveform and RE and SE values appear on the monitor screen.

25

5.3.18 Data Card and Menu Card function

4. Insert a Data card or a Menu card to the slot.
Check that the corresponding symbol appears on the monitor screen.

25

5.3.19 Recorder

1. Press the Record Wave module key and check that the module starts recording the
selected waveforms. Press the Stop module key to stop recording.
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2. Check that the quality of the recordings is acceptable.

25

5.3.20 Network connection

1.  Check that the Mon-Net cable connector and the Identification plug are clean and intact,
then connect them to the frame unit.

Check that the monitor connects to the network, i.e. the network symbol appears on the
upper right-hand corner of the screen. Also a message regarding the connected Central
should appear in the message field on the screen.

25

5.3.21 Wireless Network Option

1.  Check that the green LED on the wireless antenna card blinks and the WLAN signal
strenght symbol scrolls between zero and full or stays fixed on the monitor screen.

2. Check that the wireless LAN network symbol appears on the upper right-hand corner of
the screen when the monitor connects to the Datex-Ohmeda Network.

NOTE: If the monitor does not connect to the Datex-Ohmeda Network, check the WLAN
configuration on the monitor and on the network.

25

5.3.22 Interface Module, E-INT/ M-INT

1. Make sure that the monitor receives all necessary parameter data from the connected
devices. Check the screen configuration and the related interfacing settings, if necessary.

Monitor Setup - Interfacing

25

5.3.23 Interface module for PSM, E-INTPSM

1. Make sure that the monitor receives all necessary parameter data from the connected
devices. Check the screen configuration and the related interfacing settings, if necessary.

Monitor Setup - Interfacing

25

5.3.24 Device Interfacing Solution, N-DISxxx

1. Make sure that the monitor receives all necessary parameter data from the connected
devices. Check the screen configuration and the related interfacing settings, if necessary.

Monitor Setup - Interfacing - Status Page

25
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5.3.25 General

®  Switch the monitor to standby
®  Perform final cleaning

®  Fillin all necessary documents

25
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6 General troubleshooting
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Power cord
connected?

No

4

Connect power
cord

onitor can be
started now?

Yes
empty

Possible AC/DC

On/Standby LED No—p! unit failure. Monitor can be
is ON or blinks? Replace AC/DC started now?
unit.

Yes
Yes

AC/DC Unit
failure.

Frame Unit fan is
running?

Yes D|sp!ay Unit
failure.

No

PMB failure.
Replace PMB.

No

CM1_trbl_Flowchart.vsd

Figure 18 S/5 Compact Monitor general troubleshooting flowchart
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6.1 Software troubleshooting chart

SERVICE PROCEDURE:

Downloading of Service software or
Upgrade software from a software
card onto the CPU board.

Insert the software card into
the card slot.

v

Turn the power ON.

v

Wait for 80
seconds.

Start-up display
appears?

No

Has the information
regarding monitor software
been updated on the
Service View?

Check the software
card's connection
in the card slot
and try again.

No

Try with another OK
software card.

Please read the .
note below.
l No
OK

Replace the CPU

board and try again. '

Remove the
software card.
Perform Factory
Reset.

OK.
Attach the device plate with the serial
number of new software.

Figure 19  Software troubleshooting

NOTE:

The software card may be
defective, or all available
software has already been
downloaded from the
software card.

66

Document no. M1144951-004
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APPENDIX A: Functional check form,
Datex-Ohmeda S/5 CAM, CCCM

Customer

Service

Service engineer Date

Monitor Installation

Frame: F-CM System options: E/M-
Software: N- E/M-
K- N- E/M-
K- N- E/M-

Measuring equipment / test gases used:

Equipment / tool / gas: Manufacturer: Model/Type/Part | Serial Number/ | Calibration
Number: ID: Date:
OK = Test OK N.A. = Test not applicable Fail = Test failed
Visual Inspection OK N.A. Fail
1. Check all units visually T D
Functional Inspection OK N.A. Fail
5.3.1. General L D D
5.3.2. Display L D D
5.3.3. Keyboard(s) S/N f D D
5. Functional check S/N ‘ D D
5.3.5. Display unit L D D

A-1(4)
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Functional Inspection

£
>

Fail

5.3.6. Compact Airway Module, E-CXXXXX/ M-CXXXXX

S/N

L]

. Compact Airway Modules with the Patient Spirometry option

. For all Compact Airway Modules

IR ]
HEnEnE
L

E-COPSv/ M-COPSv

5.3.7. Single width Airway Module, E-miniC/ M-miniC | S/N

Notes

5.3.8. Tonometry Module, E-TONO/ M-TONO S/N L D D
5.3.9. Multiparameter Hemodynamic Modules S/IN L D D
. ECG and RESP measurements ’7 D D
. Temperature measurement f D D
. Invasive blood pressure measurement L D D
.Sp0O2 measurement E D D
. Non invasive blood pressure measurement f D D
Notes

;?.P?Cl\)/.]_PPrTessure/Pressure Temp Modules, E-P, E-PT, /N L D D
. Invasive blood pressure measurement f D D
. Temperature measurement ‘ D D
5.3.11. Dual pressure Module, E-PP/ M-PP S/IN L D D
Notes

5.3.12. Cardiac Output Modules, E-COP/ M-COP, S/N

. Invasive blood pressure measurement

. Cardiac Output measurement

.

HhE

.

Notes

A-2(4)
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Functional Inspection OK N.A. Fail
5.3.13. NIBP module, M-NIBP SIN HenEEnE
1 el Compatlesouroionmod g 0 0O
;?.OISSATDotex-Ohmedo Oxygen Saturation module, /N f D D
5.3.16. BIS Module, E-BIS/ M-BIS SIN el
5.3.17. Entropy Module, E-ENTROPY/ M-ENTROPY | S/N ]
5.3.18. Data Card and Menu Card function S/IN L D D
5.3.19. Recorder S/IN L D D
5.3.20. Network connection S/N ’7 D D
5.3.21. Wireless Network Option S/N ‘ D D
53.22. Interface Module, E-INT/ M-INT SIN HenEEE
5.3.23. Interface module for PSM, E-INTPSM SIN L] [
5.3.24. Device Interfacing Solution, N-DISxxx S/N f D D

Notes

5.3.25. General

® Perform final cleaning

® Fillin all necessary documents

W
HhEn
]

Notes

Signature
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For your notes:
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Appendix B, ElectroMagnetic Compatibility

APPENDIX B: ElectroMagnetic Compatibility

Table 1 Guidance and manufacturer’s declaration - electromagnetic emissions

Guidance and manufacturer’'s declaration - electromagnetic emissions

The S/5™ CAM/ CCCM is intended for use in the electromagnetic environment specified below. The
customer or the user of the S/5™ CAM/ CCCM should assure that it is used in such an environment.

Emissions test Compliance | Electromagnetic environment - guidance

RF emissions Group 1 The S/5™ CAM/ CCCM uses RF energy only for its internal

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

RF emissions Group 2 1t The S/5™ CAM/ CCCM must emit electromagnetic energy in order

CISPR 11 to perform its intended function. Nearby electronic equipment
may be affected.

RF emissions Class B The S/5™ CAM/ CCCM is suitable for use in all establishments,

CISPR 11 including domestic establishments and those directly connected

to the public low-voltage power supply network that supplies

Harmonic emissions | Class A buildings used for domestic purposes.

IEC 61000-3-2

Voltage fluctuations/ | Complies
flicker emissions

IEC 61000-3-3

@ s/5™ CAM/ CCCM equipped with N-CMW option

B-1(6)
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Table 2

Guidance and manufacturer’s declaration - electromagnetic immunity

Guidance and manufacturer’'s declaration - electromagnetic immunity

The S/5™ CAM/ CCCM is intended for use in the electromagnetic environment specified below. The customer or
the user of the S/5™ CAM/ CCCM should assure that it is used in such an environment.

Immunity test

IEC 60601 test level

Compliance level

Electromagnetic environment -
guidance

Electrostatic
discharge (ESD)
IEC 61000-4-2

+6 kV contact

+8 kV air

+6 kV contact

+8 kV 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

Mains power quality should be that of a

transients/bursts supply lines supply lines typical commercial or hospital
IEC 61000-4-4 +1 kV for +1 kV forinput/output | environment.
input/output lines lines
Surge +1 kV differential +1 kV differential Mains power quality should be that of a
IEC 61000-4-5 mode mode typical commercial or hospital
+2 kV common mode |+2 kV common mode | environment.
Voltage dips, short <5% Uy <5% Uy Mains power quality should be that of a
interruptions and (>95 % dip in Uy) (>95 % dip in Uy) typical commercial or hospital
voltage variations on | for 0.5 cycle for 0.5 cycle environment. If user of the /5™ CAM/
power supply lines CCCM requires continued operation
IEC 61000-4-11 40 % Uy 40 % Uy during power mains interruptions, it is
(60 % dip in Uy) (60 % dip in Uy) recommended that the S/5™ CAM/
for 5 cycles for 5 cycles CCCM be powered from an
uninterruptible power supply or a
70 % Uy 70 % Uy battery.

(30 % dip in Uy)
for 25 cycles

(30 % dip in Uy)
for 25 cycles

<5 % Us <5 % Us
(>95 % dip in Uy) (>95 % dip in Uy)
for 5 sec for 5 sec
Power frequency 3A/m 3A/m Power frequency magnetic field should

(50/60 Hz) magnetic
field
IEC 61000-4-8

be at levels characteristic of a typical
location in a typical commercial or
hospital environment.

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

B-2(6)
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Table 3

Guidance and manufacturer’s declaration - electromagnetic immunity

Guidance and manufacturer’'s declaration - electromagnetic immunity

The S/5™ CAM/ CCCM is intended for use in the electromagnetic environment specified below. The customer
or the user of the S/5™ CAM/ CCCM should assure that it is used in such an environment.

Immunity test | IEC 60601 test level | Compliance |Electromagnetic environment - guidance
level
Portable and mobile RF communications equipment
should be used no closer to any part of the S/5™ CAM/
CCCM, including cables, than the recommended
separation distance calculated from the equation
applicable to the frequency of the transmitter.
Recommended separation distance
Conducted RF |3 Vrms 3Vrms d=12.JP
IEC 61000-4-6 | 150 kHz to 80 MHz
3Vrms 1Vrms d=135./P
150 kHz to 80 MHz AP
Radiated RF 3V/m 3V/m d=12.JP 80 MHz to 800 MHz
IEC 61000-4-3 |80 MHzto 2.5 GHz
d=23JP  800MHzto2.5GHz
3V/m 1V/m® d=35./P 80 MHz to 800 MHz
80 MHz to 2.5 GHz

d = 17.JP

800 MHzto 2.5 GHz

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

Field strengths from fixed RF transmitters, as
determined by an electromagnetic site survey, °
should be less than the compliance level in each
frequency range. ®

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

Q)
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NOTE 1
NOTE 2

At 80 MHz and 800 MHz, the higher frequency range applies.

These guidelines may not apply in all situations. Electromagnetic propagation is affected by
absorption and reflection from structures, objects and people.

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 S/5™ CAM/ CCCM is used exceeds the applicable RF compliance level
above, the /5™ CAM/ CCCM should be observed to verify normal operation. If abnormal
performance is observed, additional measures may be necessary, such as reorienting or relocating
the S/5™ CAM/ CCCM.

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

@ For impedance RESP measurement. For invasive pressure measurement in M-series
modules except M-PRE(SJTN. The invasive pressure measurement compliance level is
dependent on the transducer used, and only the lower level is guaranteed for all
transducers.

@ For BIS measurement in E-BIS/M-BIS, RESP measurement in M-(P)RE(SITN and invasive
pressure measurement in M-COPSv/E-COPSv and M-COP/E-COP modules. The invasive
pressure measurement compliance level is dependent on the transducer used, and only
the lower level is guaranteed for all transducers.

B-4(6)
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Table 4

Recommended separation distances between portable and mobile RF

communications equipment and the S/5™ CAM/ CCCM

Recommended separation distances between portable and mobile RF communications
equipment and the S/5™ CAM/ CCCM.

The S/5™ CAM/ CCCM is intended for use in an electromagnetic environment in which radiated RF
disturbances are controlled. The customer or the user of the S/5™ CAM/ CCCM can help prevent
electromagnetic interference by maintaining a minimum distance between portable and mobile RF
communications equipment (transmitters) and the S/5™ CAM/ CCCM as recommended below, according to

the maximum output power of the communications equipment.

Rated maximum Separation distance according to frequency of transmitter
output power of m
tr“"s\;vn'tter 150 kHz to 80 MHz 80 MHz to 800 MHz 80 MHz to 800 MHz
d=12.JP d=12.JP d=23.JP
(1 (2 (2
d=35JP d=35JP d=17.JP
0.01 0.12 0.12 0.23
0354 0350 0.70 @
0.1 0.38 0.38 0.73
1114 1.1%@ 2.2
1 1.2 1.2 2.3
3501 35 7.0@
10 3.8 3.8 7.3
11(1 11(2 22(2
100 12 12 23
35 (1 35 (2 70 (2

For transmitters rated at a maximum output power not listed above, the recommended separation distance d
in meters (m) can be estimated 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.

NOTE1 At 80 MHzand 800 MHz, the separation distance for 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.

@ Forimpedance RESP measurement. For invasive pressure measurement in M-series

modules except M-PRE(SJTN. The invasive pressure measurement compliance level is
dependent on the transducer used, and only the lower level is guaranteed for all
transducers.

2" For BIS measurement in E-BIS/M-BIS, RESP measurement in M-(P)RE(S)TN and invasive
pressure measurement in M-COPSv/E-COPSv and M-COP/E-COP modules. The invasive
pressure measurement compliance level is dependent on the transducer used, and only
the lower level is guaranteed for all transducers.
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For your notes:
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APPENDIX C: Channel Mask Selections

Country Selection Allowed Band DS Channels
Argentina O7FF 2.400 - 2.4835 01-11
Australia 1FFF 2.400 - 2.4835 01-13
Austria 1FFF 2.400 - 2.4835 01-13
Belgium 1FFF 2.400 - 2.4835 01-13
Canada 1FFF 2.400 - 2.4835 01-13
Chile O7FF 2.400 - 2.4835 01-11
Colombia O7FF 2.400 - 2.4835 01-11
Czech Republic 1FFF 2.400 - 2.4835 01-13
Denmark 1FFF 2.400 - 2.4835 01-13
Ecuador O7FF 2.400 - 2.4835 01-11
Finland 1FFF 2.400 - 2.4835 01-13
France 1C00 2.4465 - 2.4835 11-13
Germany 1FFF 2.400 - 2.4835 01-13
Greece 1FFF 2.400 - 2.4835 01-13
Hong Kong 1FFF 2.400 - 2.4835 01-13
Hungary 1FFF 2.400 - 2.4835 01-13
Iceland 1FFF 2.400 - 2.4835 01-13
Ireland 1FFF 2.400 - 2.4835 01-13
Israel 00FO 2.418 - 2.457 05-08
ltaly 1FFF 2.400 - 2.4835 01-13
Japan 1FFF 2.400 - 2.4835 01-13
Liechtenstein 1FFF 2.400 - 2.4835 01-13
Luxembourg 1FFF 2.400 - 2.4835 01-13
Netherlands 1FFF 2.400 - 2.4835 01-13
Norway 1FFF 2.400 - 2.4835 01-13
Philippines 1FFF 2.400 - 2.4835 01-13
Poland 1FFF 2.400 - 2.4835 01-13
Portugal 1FFF 2.400 - 2.4835 01-13
Singapore 1FFF 2.400 - 2.4835 01-13
South Africa 1FFF 2.400 - 2.4835 01-13
South Korea 1FFF 2.400 - 2.4835 01-13
Spain 1FFF 2.400 - 2.4835 01-13
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Country Selection Allowed Band DS Channels
Sweden 1FFF 2.400 - 2.4835 01-13
Switzerland 1FFF 2.400 - 2.4835 01-13
Taiwan 1FFF 2.400 - 2.4835 01-13
Thailand 1FFF 2.400 - 2.4835 01-13
Turkey 1FFF 2.400 - 2.4835 01-13
United Kingdom 1FFF 2.400 - 2.4835 01-13
United States 07FF 2.400 - 2.4835 01-11
Venezuela O7FF 2.400 - 2.4835 01-11
Vietnam 1FFF 2.400 - 2.4835 01-13
C-2(2)
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1 Planned maintenance instructions

1.1 Introduction

WARNING

CAUTION

CAUTION

CAUTION

These instructions include procedures for planned maintenance (PM) for the Datex-Ohmeda
S/5 Compact Anesthesia Monitor and S/5 Compact Critical Care Monitor. The Planned
maintenance should be performed once a year.

These instructions include “Planned maintenance check form, S/5 Compact Monitors” to be filled
in when performing the corresponding procedures.

The symbol ,@ in the instructions means that the procedure performed should be signed in

the check form.

The procedures should be performed in ascending order, bypassing those that are not
applicable for a particular monitor.

If you need further information on how to perform a certain Planned maintenance procedure,
please refer to the corresponding slot in the Technical Reference Manual.

All menu selections related to the Datex-Ohmeda monitors are written in the following
typeface:

e.g. Parameters - Gas Unit

As you enter the service menus, you need following passwords:

Monitor Setup - Install/Service (password 16-4-34) - Service (password 26-23-8)

In case you evaluate the measurement accuracy with a patient simulator, add the simulator’s
accuracy specification to the one for the monitor.

Handle the water trap and its contents as you would any body fluid.
Infectous hazard may be present.

Failure on the part of all responsible individuals, hospitals or institutions,
employing the use of this device, to implement the recommended
maintenance schedule may cause equipment failure. The manufacturer does
not, in any manner, assume the responsibility for performing the
recommended maintenance schedule, unless an equipment maintenance
agreement exists. The sole responsibility rests with the individuals, hospitals, or
institutions utilizing the device.

Only trained personnel with appropriate equipment should perform the tests
and repairs outlined in this section. Unauthorized service may void warranty of
the unit.

Wear a static control wrist strap when handling PC boards. Electrostatic
discharge may damage components on the board.

1
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1.2 Recommended tools

NOTE: Use only properly maintained, calibrated and traceable measurement equipment for
the specified calibrations and adjustments to ensure accuracy.

M-NIBP E-PSM(P)

adult NIBP cuff hose with cuff ID

For product(s) Tool Order No.

All Airway modules Flowmeter

Compact Airway Module, E-CAIO(VX)/ Calibration gas and regulator 755583/755534*
M-CAIO(VX)

Compact Airway Module, E-COVX/ M-COVX | Calibration gas and regulator 755587/755534*
Compact Airway Module, E-CO(V), M-C, Calibration gas and regulator 755581/755534*
M-CO(V)

E-miniC/ M-miniC Calibration gas and regulator 755580/755534*
Compact Airway Module, E-COVX, Sampling line, 2 m 73318

E-CAIOVX, M-COVX, M-CAIOVX

All Airway modules w/ (V) Spirometry tube, 2 m 890031

All Airway modules w/ (V) D-lite 733950

All Airway modules Sampling line, 6 m/19.7 ft 73306
Hemodynamic modules

Hemodynamic modules w/ (P), NIBP cuff and 2753E (cuff)

2021285-001 (hose)

Pressure manometer

Hemodynamic modules w/ (P) InvBP transducer 70077-001
Multi-Link ECG accessories, |IEC
E-PSM(P)/ E-PRESTN/ M-PRESTN - Multi-link 3-leadwire set 412682-003
- Multi-link 5-leadwire set 412681-003
- Multi-link 5-leadwire set, C2-C6 |416467-004
E-PRESTN/ M-PRESTN w/ (E12) - Multi-link 12-lead ECG trunk 416035-002
cable
or Multi-Link ECG accessories, AHA
E-PSM(P) / E-PRESTN/ M-PRESTN - Multi-link 3-leadwire set 412682-001
- Multi-link 5-leadwire set 4162681-001
- Multi-link 5-leadwire set, V2-V6 | 416467-003
E-PRESTN/ M-PRESTN w/ (E12) - Multi-link 12-lead ECG trunk 416035-001
cable
M-NESTPR 3-lead ECG trunk cable 545302
M-NESTPR 5-lead ECG cable 545303
M-NE12STPR 10-leadwire ECG cable 545324
2
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For product(s) Tool Order No.

E-PSMI(P) / E-PRESTN SpO, finger probe OXY-F-UN

SpO; Interconnect Cable OXY-ES3
M-PRESTN SpO, finger probe OXY-F4-N or SAS-F4
E-NSATX 40xx%%%-001 Nellcor OxiMax Spo?2

interconnect cable
E-NSAT/ M-NSAT Nellcor SpO, finger probe with

DOC-10 cable
M-OSAT OxyTip® + Integrated Finger Sensor | OXY-F4-N
Hemodynamic modules w/ (T) Temperature test set 884515
Hemodynamic M-Modules w/ (NIBP) Adult NIBP cuff 572435

Adult NIBP cuff hose 877235
E-COP, E-COPSv, M-COP, M-COPSv C.0. Catheter cable 16590
E-COPSv/ M-COPSv SvO, simulator 890121
Tonometry Module, E-TONO/ M-TONO Calibration gas and regulator 755580/755534

Sampling line 733251

Luer plug

Pressure manometer

Tonometrics™ catheter TONO-14F or another

suitable TONO-_F catheter

EEG Module, E-EEG/ M-EEG Earphones

EEG simulator 90502
BIS Module, E-BIS/ M-BIS BIS simulator or 900509

BIS Sensor simulator 900508
E-ENTROPY/ M-ENTROPY Simulator for M-ENTROPY N-ES

Entropy sensor cable 8002964
E-NMT/ M-NMT NMT simulator 871251

NMT ElectroSensor 888416

NMT sensor cable 888415

MemCard - Menu 893860 (English)

MemCard - Data 887045 (English)
All M-Modules Screwdrivers
All E-Modules Torx screwdrivers; T8, T10

NOTE: * Ensure that the calibration gas and regulator are functioning properly before
calibration. Perform annual maintenance on the regulator as required. For more information
see section "Adjustments and calibrations” in Compact Airway modules slot in E-Modules
Technical Reference Manual.

3
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1.2.1 Hemodynamic patient simulators

Table 1

module, and the accessories needed:

The following tables present the patient simulators’ compatibility with each hemodynamic

Patient simulators’ compatibility with each hemodynamic module

Patient simulator

T

@@5@

P2

Module Parameter |M1010831 MedSim 874027
E-PSM(P),E-PRESTN ECG Cable included Multilink ECG acc. | Not compatible
— T 402015-004 402015-004 and
99 M1010832
] InvBP Cable included M1010858
=
..... T
L ol @ "
M-PRESTN ECG Ok Multilink ECG acc. | Not compatible
— T Ok M1010832 M1010832
,
o InvBP Not compatible Ok Ok
B o
y
@gg T2_ P2
© :Z
M-NESTPR ECG Not compatible 300 series acc. Ok
= 12 lead ECG | Not compatible 300 series acc. Not compatible
00O i P
& " T Ok M1010832 M1010832
© -
InvBP Not compatible Ok Ok

Table 2

Adapter cables for hemodynamic patient simulators

Patient simulator

Hemodynamic patient simulator

Dual temperature adapter cable

402015-004

Hemodynamic patient simulator

Dual Inv.BP adapter cable

2005772-001

Medsim

Temperature adapter cable

M1010832
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Patient simulator

Medsim Inv.BP adapter cable M1010858
Lionheart & MPS450 Temperature adapter cable M1010846
Lionheart & MPS450 Inv.BP adapter cable M1010862

1.3 Recommended parts

For product(s) Part Order No.
CM(C) Frame Unit Fan filter 896085
CMI(C) Display Unit Fan filter 874594
Central Processing Board Battery for SRAM/Timekeeper 197230
Recorder paper 74205
Tonometry Module, E-TONO/ M-TONO 733382

1.4 Planned maintenance parts

1.4.1 PM parts for Compact Airway Modules, E-CXX/ M-CXX without CO2 absorber
- Anesthesia

Part Order No. For productl(s)

Special tube (Nafion) 733382 All Airway modules

Ref. gas sticker 893110 Compact Airway Modules
Filter (2 pcs) 886136 Compact Airway Modules
Filter assembly 896025 Compact Airway Modules
Fan filter 886236 Compact Airway Modules
D-fend O-ring (2 pcs) 653125 All Airway modules
D-fend (black) 876445 All Airway modules
Sampling line 2.0 m 73318 Compact Airway Modules
PM sticker 893108 All Airway modules

NOTE: Corresponding PM kit is available with Order No. 8001758.
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1.4.2 PM parts for Compact Airway Modules, E-CXX/ M-CXX without CO2 absorber

- Critical Care

Part Order No. For product(s)

Special tube (Nafion) 733382 All Airway modules

Ref. gas sticker 893110 Compact Airway Modules
Filter (2 pcs) 886136 Compact Airway Modules
Filter assembly 896025 Compact Airway Modules
Fan filter 886236 Compact Airway Modules
D-fend O-ring (2 pcs) 653125 All Airway modules
D-fend+ (green) 893200 All Airway modules
Sampling line 2.0 m 733162 Compact Airway Module, M-COVX
PM sticker 893108 All Airway modules

NOTE: Corresponding PM kit is available with Order No. 8001759.

1.4.3 PM parts for Compact Airway Modules, E-CXX/ M-CXX with CO2 absorber

- Anesthesia

Part Order No. For product(s)

Special tube (Nafion 2 pcs) 733382 All Airway modules

Ref. gas sticker 893110 Compact Airway Modules

Filter (2 pcs) 886136 Compact Airway Modules

Filter assembly 896025 Compact Airway Modules

Fan filter 886236 Compact Airway Modules

D-fend O-ring (2 pcs) 653125 All Airway modules

D-fend (black) 876445 All Airway modules

Sampling line 2.0 m 73318 Compact Airway Modules

PM sticker 893108 All Airway modules
NOTE: Corresponding PM kit is available with Order No. 8001760.
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1.4.4 PM parts for Compact Airway Modules, E-CXX/ M-CXX with CO2 absorber

- Critical Care

Part Order No. For product(s)

Special tube (Nafion 2 pcs) 733382 All Airway modules

Ref. gas sticker 893110 Compact Airway Modules
Filter (2 pcs) 886136 Compact Airway Modules
Filter assembly 896025 Compact Airway Modules
Fan filter 886236 Compact Airway Modules
D-fend O-ring (2 pcs) 653125 All Airway modules
D-fend+ (green) 893200 All Airway modules
Sampling line 2.0 m 733162 Compact Airway Module, M-COVX
PM sticker 893108 All Airway modules

NOTE: Corresponding PM kit is available with Order No. 8001761.

1.4.5 PM parts for Airway Module, E-miniC/ M-miniC

Part Order No. For product(s)
Special tube (Nafion 2 pcs) 733382 All Airway modules
Mini D-fend O-ring (2 pcs) 656565 E-miniC/ M-miniC

Mini D-fend

8002174 (pkg of 10 pcs)

E-miniC/ M-miniC

Zero valve air filter

M1011471

E-miniC, every 3 years

Zero valve air filter 571421 M-miniC
CO,Sampling line 3.0 m 733163 E-miniC/ M-miniC
PM sticker 893108 All Airway modules

For details on recommended accessories see the “Supplies and Accessories” catalog.
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For your notes:
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2 Planned maintenance check list

2.1 Visual inspection/preparation

2.1.1 General

NOTE: Wear a static control wrist strap when handling PC boards. Electrostatic discharge may
damage components on the board.

Make sure that the monitor is switched to standby.

Disconnect the mains power cord. If the monitor is connected to the Datex-Ohmeda
Network, disconnect the Mon-Net cable from the monitor. Disconnect the WLAN antenna
card, if the Wireless LAN option is installed.

Check all the units visually. Check that all parts are intact and that the cables and screws
are connected and tightened properly.

Especially check the following parts:

—  the equipotential tap and all the screws are tightened properly.

—  thedisplay unit locking screw is in a locking position.

Check that modules go in smoothly and lock up properly in all module slots.

Insert the WLAN antenna card back into the foremost card slot, if the Wireless LAN option
is installed.

Replace the batteries, if necessary.

The manufacturer recommendations are:

—  Replace the SRAM/Timekeeper battery on the CPU board every 8 years.

NOTE: The Factory Reset must be performed if the SRAM/Timekeeper battery is replaced.

NOTE: If the monitor is used for frequent short transportation, refresh the batteries every
two weeks and replace the batteries every six months.

Clean or replace the fan filters in the frame unit and display unit.
Check that the fuses are of the correct rating.

25

2.1.2 Compact Airway Module, E-CXX/ M-CXX

1.

Detach the module box.

Check that all cables and tubes are connected properly and that there are no loose
objects inside the module.

NOTE: The tubes connected to the Oxygen board pressure transducers should not be pressed
too deep.

NOTE: Make sure that the tubes are not in contact with the sampling pump or the O, sensor, or
its springs.

NOTE: Check that tubes are not contaminated. Any contamination inside the tubing can
increase a risk of faulty operation in valves or sensors. If any contamination inside the tubing is
noticed then it is recommended to send the module to factory repair.

2.

Install the PM Kit:
—  Replace the special tubes (Nafion™).
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—  Replace the Ref. filter assembly.

—  Replace the filters in the pneumatic unit (1 or 2 pcs).

—  Check the D-fend O-rings and replace them, if necessary.
—  Replace the D-fend and sampling line.

—  Clean or replace the fan filter.

NOTE: Use only approved sampling lines to ensure proper functioning.
Use a 2 m/7 ft. sampling line with Compact Airway Modules E-/ M-COVX and E-/ M-CAIOVX.

3. The manufacturer recommendation is to replace the CO, absorber every 4 years. Replace
the absorber, if necessary.

NOTE: All Compact Airway Modules do not contain a CO, absorber.

&5

Connect the Compact Airway Module to a module slot with a long gas interface cable (the
grounding plates of the cable should be removed for the procedure).

2.1.3 Single-width Airway Module, E-miniC/ M-miniC

1. Detach the module box.

2. Check that all cables and tubes are connected properly and that there are no loose
objects inside the module.

3. Install the PM Kit:
—  Replace the special tube (Nafion™).
—  Replace the Zero valve air filter every three years.
—  Check the D-fend body connector O-rings and replace them, if necessary.
—  Replace the Mini D-fend and the sampling line.

NOTE: Use only approved sampling lines to ensure proper functioning.

4. Connect the module to a module slot with a long gas interface cable (the grounding
plates of the cable should be removed for the procedure).

NOTE: Noisy sampling pump might indicate possible problems with motor bearing. Replace the
noisy sampling pump by new one if needed.

25

2.1.4 Tonometry Module, E-TONO/ M-TONO

1. Detach the module box.

Check that all cables and tubes are connected properly and that there are no loose
objects inside the module.

2. Replace the Special tube (Nafion 2 pcs).

Reattach the module box and check that the latch moves properly. Plug the module back
into the module frame.

25
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2.1.5 Recorder Unit

1. Clean the recorder.
—  Open the paper compartment hatch and remove the paper roll, if installed.
—  Remove any paper chaff from the paper compartment.
—  Clean the thermal printhead and the small glass window in front of the static brush
with a cotton swab dipped in isopropyl alcohol, if necessary.

NOTE: Avoid contact with the rubber paper roller. Be careful to limit the application of alcohol to
the thermal printhead and the window.

—  Reinstall the paper roll.

25

2.1.6 Modules with NIBP measurement

1.  Check the NIBP pump filter. Replace the filter, if necessary.
NOTE: M-NIBP Rev. 00-03 do not contain a NIBP pump filter.

Plug the module back into the frame.

25

2.2 Functional inspection

2.2.1 General

1.  .Connect the mains power cord
Check that the LED above the mains switch is lit continuously (full charged batteries) or
periodically (charging batteries).

2. Switch the monitor on.
Check that the monitor starts up properly, i.e. the alarm LEDs and the display unit fan turn
on shortly, normal start-up sound is heard from the loudspeaker and the monitoring
screen appears.
No error messages should appear on the screen.

3. Configure the screen for the parameters that are connected.
Check that all the connected modules are recognized, i.e. the required parameter
information is shown on the screen.
If installed, the recorder should record two lines of start-up information.
Preset the measurement settings for those parameters that are connected, for example:

Others - EEG - Montage - EEG Channels - 4

- Montage type - Bip

Others - EEG - EEG Setup - Numeric 1 - MF
- Numeric 2 - Ampl.

Others - EP - Cycle - Cont.
- AEP Setup - AEP Channels - 2
- Responses -100
- Stim. Frequency - 1.1Hz

11

Document no. M1144953-001



Datex-Ohmeda S/5 Compact Anesthesia and Compact Critical Care Monitors

- Stim. Intensity - 90 dB
- Sweep length - 100 ms
-EPsize-1

Recorder - Record Waveforms - Waveform 1 - ECG1
- Waveform 2 - P1
- Waveform 3 - P2

Invasive Pressures - P1 ‘ART’ Setup - Label - ART
- P2 ‘CVP’ Setup - Label - CVP
- P3 Setup - Label - PA
- P4 Setup - Label - P4
- P5 Setup - Label - P5
- P6 Setup - Label - P6

Pulse Oximetry - Pleth Scale - AUTO
or
Others - SPO2 Setup - Pleth Scale - AUTO

Airway Gas - Spirometry View - Scaling - Indep.
- Paw Scale - 20
- Flow Scale - 15

or

Ventil. - Spirometry Setup - Scaling - Indep.
- Paw Scale - 20
- Flow Scale - 15

Others - C.0. View - C.O. Setup - Scale - 1.0 °C
- Injectate Volume - 10 ml
- Measurement Mode - SET

Others - Sv02 - Update HGB - 115 g/I
or

Wedge C.0: SVO2 - C.0. View - C.0. Setup - Scale - 1.0 °C
- Injectate Volume - 10 ml
- Measurement Mode - SET

Wedge C.0: SVO2 - Sv02 - Update HGB - 115 g/I

Others - NMT - Stimulus Mode - TOF
- Set Cycle Time - 10 sec.

Others - NMT -NMT Setup - Current - s(70mA)
- Pulse Width - 200 ms
- Stim. Beep Volume - 2

Others - Resp Setup - Size - 1.0
- Resp Rate Source - AUTO
- Measurement - ON
- Detection Limit - AUTO

12
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2.2.2 Display

1. Check that the picture on the screen is adjusted correctly..

25

2.2.3 Keyboardis)

1.  Tests with the Command Board:

—  Press the Help key. Turn the ComWheel in both directions and check that the cursor
in the menu moves correspondingly. Select Normal Screen and check that the
menu disappears from the screen.

Check the rest of the menu keys by pressing them one by one.

Tests with the ARK Keyboard:
—  Enter the Keyboard service menu
—  Check the function of the ComWheel.

-~ Press all keys, except Modify and Print. Check that each key produces a sound
from the loudspeaker, or the ‘Message count’ value in the service menu increases.

- Press the Modify and Print keys and check that the corresponding menus appear
on the monitor screen.

Tests with the Remote Controller:
—  Enter the Keyboard service menu.
- Check the function of the Comwheel.

—  Press all keys. Check that each key produces a sound from the loudspeaker, or the
Message count value in the service menu increases.

2.2.4 Display Unit

1. Check that the clock on the screen shows correct time.
Readjust the time and date, if necessary.

2. Enter the Service Log service menu.
Check the content of the Service Log for possible problems.

25

2.2.5 Frame Unit

1. Check that the Frame unit fan is running.

25

2.2.6 Compact Airway Module, E-CXXXXX/ M-CXXXXX

1.  Check that the fan is running.

2. If the module contains membrane keys on the front panel, press each of the keys for at
least one second and check that they are identified.

NOTE: The Compact Airway Module membrane keys require S/5 main software.

3. Wait until the message ‘Calibrating gas sensor’ disappears from the screen, then enter
the Compact Airway Module General service menu.

13
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7.
8.
9.

Check that the module configuration displayed corresponds with the Compact Airway
Module type being used.

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second.

Enter the Gases service menu: Check that the ‘Ambient’ value displayed corresponds with
the current ambient pressure (+20 mmHg).

Check that the flow measurement offset, i.e. the sample ‘Zero’ value displayed is within
+10 ml/min.

Perform a sampling system leak test.
Check the flow rates. Adjust the sampling flow, if necessary.
Perform a gas calibration:

NOTE: For maximum accuracy, a warm-up time of 30 minutes is recommended.

NOTE: For correct measurement values, modules need different amounts of oxygen in the
calibration. If you do not use the recommended calibrating gases, the calibration does not
succeed.

&5

Anesthesia Agent

Compact Airway Modules w/ the option

10.

Enter the Gases service menu.

Feed calibrating gas (order code 755583) continuously for at least 30 seconds and check
that the ‘ID’ in the service menu shows ‘DES’ and that the value for ID unrel.” is lower than
50.

25

Patient Spirometry

Compact Airway Modules w/ the option

11.

12.

General

Enter the Spirometry service menu.
Connect a clean spirometry tube and D-lite to the module.
Perform the spirometry leak test.

Connect the sampling line. Breathe through the wider side of the D-lite. Check that the
flow waveform moves downwards when you breathe in, and upwards when you breathe
out.

25

For all Compact Airway Modules

Switch the monitor to standby and reassemble the module.

NOTE: Attach the plastic cover to the CPU Board before fitting the module box. Make sure that
the grounding claws in the front panel frame make good contact with the module box.

NOTE: When reassembling the module, make sure that the tubes are not pinched between the
module box and internal parts.
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13.

14.

Insert the Compact Airway Module into the frame. Switch the monitor back on and wait
until the message ‘Calibrating gas sensor’ disappears from the screen.

Block the tip of the sampling line with your finger and check that the message ‘Sample
line blocked’ appears on the monitor screen within 30 seconds.

Detach the D-fend and check that the message ‘Check D-fend’ appears on the monitor
screen within 60 seconds.

25

2.2.7 Single-width Airway Module, E-miniC/ M-miniC

1.

8.

Wait until the message ‘Calibrating gas sensor’ disappears from the screen, then enter
the Gas Unit General service menu.

NOTE: The Airway Module M-miniC requires S/5 main software L-CANE02(A) / L-CICUO2(A)
or later.

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second.

Enter the Gases service menu: Check that the ‘Ambient’ value displayed corresponds with
the current ambient pressure (£20 mmHg).

Check that the flow measurement offset, i.e. the sample ‘Zero’ value displayed is within
+10 ml/min.

Perform a sampling system leak test.
Check the flow rates. Adjust the sampling flow, if necessary.

Block the tip of the sampling line with your finger and check that the message ‘Sample
line blocked’ appears on the monitor screen within 30 seconds.

Remove the Mini D-fend and check that the message ‘Check D-fend’ appears on the
screen within 30 seconds.

Perform a gas calibration:

NOTE: For maximum accuracy, a warm-up time of 30 minutes is recommended.

NOTE: Noisy sampling pump might indicate possible problems with motor bearing. Replace the
noisy sampling pump by new one if needed.

25

2.2.8 Tonometry Module, E-TONO/ M-TONO

1.

ok W

Enter the TONO service menu:

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second.

Check that the memories of the module have passed the internal memory test, i.e. RAM,
ROM and EEPROM all state OK.

Check that the ‘general error status’, ‘'module pneumatics error status’, ‘'module hardware
error status’ and ‘testbit status’ are all zero.

Check the function of the front panel Start-Stop and Lab Data membrane keys.
Perform the pressure sensor calibration.

Perform the system test.

Perform the gas calibration.
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Connect the catheter to the module. Start measurement by pressing the Start-Stop key
on the module. Check that the catheter fills up.

Stop the measurement by pressing the Start-Stop key. Check that Meas. Off text
appears in the digit field.

25

2.2.9 Multiparameter Hemodynamic Modules

ECG and RESP measurements

1.
1.

Enter the ECG service menu.

Enter the ESTP: ECG service menu.

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second. Check that the ECG/RESP board memories have passed the
internal memory test, i.e. RAM, ROM and EEPROM all state OK.

Check the front panel membrane key ECG LEAD, if available.

Check that the ‘Power Freq’ value is set according to the mains power frequency. Correct
the setting, if necessary.

Connect a 3-lead ECG trunk cable without a lead set to the module. Check that the
message 'Leads off' is displayed on the screen.

Connect a 12-lead ECG trunk cable without a lead set to the module. Check that the
message ‘Leads off' is displayed on the screen.

Modules without the 12-lead capability (M-ESTPR, M-ETPR, M-ESTR, M-NESTPR, M-NETPR
and M-NESTR modules): connect a 5-lead ECG cable to the module. Connect the cable
leads to a patient simulator.

Check that the ‘Cable type’ shows 5 lead.

Disconnect one of the leads and check that the corresponding electrode in the service
menu shows OFF within 10 seconds from the disconnection, then reconnect the lead.

Check the rest of the leads using the same method.

NOTE: With NESTPR/ESTPR type modules: when the ground lead (black) is disconnected, all the
electrodes should show OFF. With M-NE12STPR, M-PRESTN, E-PRESTN and E-PSM: when any of
the limb leads is disconnected, the measurement will automatically change to 3 electrode ECG
measurement.

NOTE: The asystole and different leads off messages are shown using certain priority. Even
though one of the leads is disconnected, the related leads off message may not appear on the
screen.

NOTE: When RA, LA, LL or RL electrode is disconnected, all V electrodes show OFF.

NOTE: With NESTPR/ESTPR type modules and 5 lead cable, the state of V2, V3, V4, V5 and V6
electrodes follow the state of the V electrode.

7.

Check that all ECG and impedance respiration information is shown on the monitor
screen as configured on the simulator.

Check that the pacer count value in the service menu is shown according to the simulator
configuration.
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Change baseline impedance on the simulator and check that appropriate RESP waveform
and RR values are shown again within 30 seconds.

Turn the simulator off. Check that the ‘Asystole’ and ‘Apnea’ messages are displayed.

25

Temperature measurement

8.

0.

Enter the ESTP: STP service menu.

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second. Check that the STP board memories have passed the internal
memory test, i.e. RAM, ROM and EEPROM all show OK.

Check the temperature measurement calibration using temperature test plugs.

NOTE: Make sure that the protection for temperature calibration is set on, if calibration is
needed.

&5

Invasive blood pressure measurement

10.
11.

Check the function of the module front panel membrane keys.
Check the InvBP channels with a patient simulator.

Zero the InvBP channels, then check that the values and waveforms correspond to the
simulator settings.

25

SpO2 measurement

12.

13.

Check that the message ‘No probe’ is shown, when no SpO, sensor is connected.

Connect an SpO, finger probe to the module. Check that the message ‘Probe off’ is shown,
when the probe is not connected to a finger.

Attach the SpO, probe to your finger. Check that a reading of 95-99 and a pleth
waveform appear on the screen.

25

Non invasive blood pressure measurement

14.

15.
16.
17.
18.

19.

20.

Enter the NIBP module service menu.

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second. Check that the NIBP board memories have passed the
internal memory test, i.e. RAM, ROM and EEPROM all show OK.

Check the function of the front panel membrane keys.
Check the NIBP tubing system for leakages by performing Calibrations - Active leak test.
Perform NIBP calibration by selecting Calibration.

Enter the Pneumatics service menu.
Check the NIBP watchdog timer activation pressure with a pressure manometer.

For Modules M-ESTPR and M-NE(12)STPR: Check the NIBP watchdog timer by performing
Watchdog - Test Adult and Test Infant.

Check the safety valve by performing Safety Valve - Adult and Infant.
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21.

Attach an adult NIBP hose and cuff onto your arm and perform one NIBP measurement.
Check that the module identifies the cuff, i.e. the text ‘Adult’ appears in the NIBP digit field
for a short time.

Check that the module gives a reasonable measurement result.

25

E-PSM(P), E-PRESTN:

22.

Attach a NIBP cuff hose without cuff identification and check that the module identifies
the hose:

—  The message ‘Select inflation limits’ appears in the NIBP digit field.

—  When you try to start the measurement, the monitor automatically opens the
selections NIBP Setup - Inflation Limits.

25

2.2.10 EEG Module, E-EEG/ M-EEG and EEG Headbox, N-EEG

1.

5.

Enter the EEG & EP service menu:

Check that the Time-outs, Bad checksums and Bad c-s by mod values in the module view
are not increasing faster than by 5 per second. Check that the memories of the module
have passed the internal memory test, i.e. RAM, ROM and EEPROM all state OK.

Check that the HB Mod Time-outs, HB Mod Bad Checksum and Mod HB Bad Checksum
values are not increasing faster than by 5 per second. Check that the memory of the
headbox has passed the internal memory test, i.e. HB Rom Error in the headbox view
states 0.

Check the EP Start/Stop and Imp. Check membrane keys both in the module and the
headbox.

Connect the EEG simulator to the headbox. Select 10 kQ as imped. pos. and imped. neg.
value on the simulator. Go to EEG & EP service menu and select Check Electr. Check in the
headbox view that the impedances in all four channels are 10 kQ +1 kQ.

Select 2 kQ as imped. pos. and imped. neg. value on the simulator. Select 10 Hz 200 uV
sinewave on the simulator and check that all the four waveforms have the same form.
Check that the size of the waveforms is 200 uV,, +5 V. Check that the MF value is 10 £0.5
Hz. Check that the amp value is 71 uV +3 uV.

Plug in the earphones to the headbox.

NOTE: Be careful with loud stimulation from the earphones when starting AEP stimulation.

Start AEP stimulation by pressing the EP Start/Stop button on the module. Check that
the clicking sound comes from the earphones in 1.1 Hz frequency. Stop the stimulation by
pressing again the EP Start/Stop button on the module. Check that the clicking stopped.

25

2.2.11 BIS Module, E-BIS/ M-BIS

1.

Enter the BIS service menu:

Check that the DSC is connected to the module and the PIC+ cable is connected to the
DSC.
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Check that the Mod Mon Time-outs, Mon Mod Bad checksums, Mod Mon Bad Checksums
and Bad Checksums from BIS values in the module view are not increasing faster than by
5 per second.

Check that the memories of the module have passed the internal memory test, i.e. RAM,
ROM and EEPROM all state OK.

Check the BIS and Sensor Check membrane keys of the module. Stay in the module
view and press each key for at least one second and check that the key being pressed is
identified, i.e. the corresponding 'PUSHED' text appears in the service menu.

Check that ‘Messages from BE’ are increasing steadily.

Enter the Sensor menu.

Check that

- sensor type indicates 'No Sensor' (i.e. no sensor is identified)

- no sensor is identified

- mains frequency is set correctly

- check that ‘BE powerup test’, ‘DSC selftest Ch1’ and ‘DSC selftest Ch2’ all show 'PASSED

(if not, go to BIS Setup menu, perform DSC Test and check the results again)

Connect the BIS simulator to the PIC+ cable. See that ‘Checking sensor’ text and image
appear in the waveform numeric field. Wait for a while and check that all sensors show
'PASS'. Check that the ‘Sensor type’ shows correct information.

Check that the ‘BIS’, ‘SOI’ and ‘SR’ values are between 0...1000, and the ‘EMG’ value
between 0...10000.

NOTE: If Sensor Simulator 900508 is used, the values can be out of the given range.

6.

Enter the Module menu.
Check that no BIS engine errors appear.
Perform sensor check by pressing Check Sensor and see that the check is passed.

During the sensor check the Impedance meas. should show 'CYCLIC'. During operation
the Impedance meas. should show 'COMBINED' or 'OFF' (depending on the user setting in
BIS Setup menu).

25

2.2.12 Entropy Module, E-ENTROPY/ M-ENTROPY

1.

Enter the Entropy service menu.

Check that the Entropy sensor cable is connected to the module.

Check that the Time-outs, Bad checksums and Bad c-s by mod values in the module view
are not increasing faster than by 5 per second. Check that the memories of the module
have passed the internal memory test, i.e. RAM, ROM and EEPROM all state OK.

Check the Entropy and Check Sensor membrane keys of the module. Stay in the
module view and press each key for at least one second and check that the key being
pressed is identified, i.e. the Check Sensor text is highlighted in the service menu and that
pressing the Entropy key brings up the Entropy menu.

Connect the Entropy simulator (N-ES) to the cable. See that the ‘Checking sensor’ text and

image appear in the waveform numeric field. Wait for a while and check that all sensors
show “PASS”.

Check that the EntrEEG waveform and RE and SE values appear on the monitor screen.

25
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2.2.13 Pressure/Pressure Temp Modules, E-P, E-PT, M-P, M-PT

1.  Enter the P/PT module service menu:

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second. Check that the PT board memories have passed the internal
memory test, i.e. RAM, ROM and EEPROM all show OK.

25

Invasive blood pressure measurement
2. Check the function of the front panel Zero P3 membrane key.

3. Check the InvBP channel with a patient simulator.

Zero the InvBP channel. Then check that the values and waveforms correspond to the
simulator settings.

25

Modules w/ temperature measurement
4. Check the temperature measurement calibration using temperature test plugs.
NOTE: Make sure that the protection for temperature calibration is set on.

25

2.2.14 Dual pressure Module, E-PP, M-PP

1.  Enter the PP module service menu:

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second. Check that the Dual Pressure module, E-PP or M-PP,
memories have passed the internal memory test, i.e. RAM, ROM and EEPROM all show OK.

Check the function of the front panel Zero P5 and Zero P6 membrane keys.
3. Checkthe InvBP channels with a patient simulator.

Zero the InvBP channels. Then check that the values and waveforms correspond to the
simulator settings.

25

2.2.15 Cardiac Output Modules, E-COP, E-COPSv, M-COP, M-COPSv

1.  Enter the COP module service menu:

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second. Check that the module’s memories have passed the internal
memory test, i.e. RAM, ROM and EEPROM all show OK.

25

Invasive blood pressure measurement
2. Check the function of the front panel membrane Zero P4 key.
3. Checkthe InvBP channel with a patient simulator.
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Zero the InvBP channel. Then check that the values and waveforms correspond to the
simulator settings.

25

SvO, measurement

4,

Check that the SvO, values Meas. state, OM fail and OM temp. in the COP module service
menu all show NO OM.

Checks with the SvO, simulator:

Turn the SvO, simulator pulsation switch to Medium and the range switch to Normal
pulse. Connect the simulator to the module and check that the following messages
appear in the digit field for SvO,:

Initializing, please wait > Warming up > Not calibrated
Check that ‘Meas. state’ has changed to NORMAL and ‘OM fail’ and ‘OM temp.’ show OK.

NOTE: The ‘OM temp.” may show UNSTABLE at first, but the message should change to OK
within a half a minute.

Perform an In Vitro calibration with the SvO, simulator.

Check that the calibration date for In Vitro calibration was updated correctly and the SvO,
reading on the screen is 81% (x2%).

25

Cardiac Output measurement

7.

Enter the COP module service menu.

Check the front panel Start C.O. membrane key.

Enter the C.0. View menu:

Others - C.0. View

Connect a catheter connecting cable to the module connector C.O.

If the module contains a C.O. Test connector (M-COP), attach the catheter connector of
the connecting cable to the C.0. Test connector. Check that the message ‘Cable OK’
appears in the menu after the self-test.

No Catheter > Self Test in Progress > Cable OK
Check the C.0. measurement with a patient simulator.

25

2.2.16 NIBP module, M-NIBP

1.

ok W

Enter the NIBP service menu:

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second. Check that the NIBP board memories have passed the
internal memory test, i.e. RAM, ROM and EEPROM all show OK.

Check the front panel LEDs and membrane keys using the Buttons/Leds service menu.
Check the NIBP tubing system for leakages by performing Active leak test.

Perform NIBP calibration by selecting Calibration.

Enter the Pneumatics service menu.
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Document no. M1144953-001



Datex-Ohmeda S/5 Compact Anesthesia and Compact Critical Care Monitors

Check the NIBP watchdog timer activation pressure with a pressure manometer.
Check the NIBP watchdog timer by performing Watchdog - Test Adult and Test Infant.
Check the safety valve by performing Safety Valve - Adult and Infant.

Attach an adult NIBP cuff onto your arm and perform one NIBP measurement. Check the
module identifies the cuff, i.e. the text ‘Adult’ appears in the NIBP digit field for a short
time.

Check that the module gives a reasonable measurement result.

25

2.2.17 NeuroMuscular Module, E-NMT, M-NMT

1.

Enter the NMT module service menu:

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second. Check that the module’s memories have passed the internal
memory test, i.e. RAM, ROM and EEPROM all state OK.

Check the function of the front panel membrane keys Start-Up and Stop/Continue.

Check that the message ‘Cable off’ is shown in the digit field and that ‘Cable’ on the
service menu states OFF.

Plug the NMT Sensor Cable with the NMT ElectroSensor into the front panel connector
NMT. Check that the message in the digit field changes to ‘Measurement OFF’ and ‘Cable’
in the service menu states EMG and ELECTR. OFF.

Place a 3 kQ resistor between the ElectroSensor’s stimulus electrode leads (brown and
white). Perform Start Curr. Test.

Check that the test was successful, i.e. the ‘Current test (mA):’ in the menu states 30 OK, 50
OK and 70 OK.

Connect the ElectroSensor leads to the NMT simulator. Set the switch on the simulator to
FADE OFF and turn the knob to MAX. Check that ‘Cable’ in the service menu states now
only EMG.

Start the NMT measurement (TOF) by pressing the START-UP key on the module.

Check that the found supramaximal current is less than 70 mA, i.e. the ‘Current set’ value
in the service menu is less than 700.

Check that the digit field TOF% value is within 95-105, Count is 4 and T1% is within
95-105.

Check that the Noise value in the service menu remains under 100.

25

2.2.18 Nellcor Compatible Saturation module, E-NSATX, E-NSAT, M-NSAT

1.

Enter the M-SAT service menu:

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second. Check that the NSAT module’s ROM memory has passed the
internal memory test, i.e. ROM shows OK.

Check that all three error indicators, Preamp Error, QUART Error and I/O Error state NO.
Check that the SpO, probe related status information in the menu is correct. Only the
‘NoProbe’ should be active (1), when no probe is connected.
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Connect a Nellcor SpO, finger probe to the module. Check that the message ‘Pulse
search’ is shown and the corresponding status information in the menu is active. Check
that the shown message changes to ‘Check probe’ within 30 seconds.

Attach the SpO, probe on your finger. Check that a reading of 95-100 and a proper SpO,
waveform appear.

25

2.2.19 Datex-Ohmeda Oxygen Saturation module, M-OSAT

1.

2.2.20 Memory
1.

2.2.21 Recorder

1.

Enter the M-SAT service menu:

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second. Check also that the module’s ROM memory has passed the
internal memory test, i.e. the ROM shows OK.

Check that the message ‘No probe’ is displayed on the screen when no probe is
connected.

Connect a suitable SpO2 finger probe to the module. Check that the message ‘Check
probe’ is displayed on the screen within 30 seconds.

Attach the SpO, probe on your finger. Check that a reading of 95-100 and a proper SpO,
waveform appear.

25

Enter the MemCards service menu:
Check that the memory unit is recognized properly, i.e. Present and Active state YES.

Check that the memories and the PCMCIA controller have passed the tests. The status for
each should be OK.

Select Communication.

Check that the Interface status states Active continuously and the error counter values
on the bottom part of the menu are stable.

Select Status.
Insert Menu card and Data card into the slot.

Wait until the information is fully updated in the service menu, then check that the Card
types are correct and the ‘File system'’ states ATA.

Check that the rest of the information is reliable and no errors have been detected.

25

Open the paper compartment cover. Check that the message ‘Recorder: Cover open’
appears on the screen, then close the cover.

Press the Record Wave key and check that the module starts recording the selected
waveforms. Press the Stop key again to stop recording.

Check that the quality of the recordings is acceptable.

25
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2.2.22 Network Option

1.

Check that the Mon-Net cable connector and the Identification plug are clean and intact,
then connect them to the frame unit. Check that the monitor connects to the
Datex-Ohmeda Network, i.e. the network symbol appears on the upper right-hand corner
of the screen. Also a message regarding the connected Central should appear in the
message field on the screen.

NOTE: If necessary, reselect the monitor’s network communication according to the used
network software in the Network service menu.

Enter the Network Ethernet service menu:
Check that the counters for data errors (CRC, Frame, Transm.) are stable.
Check that the counters for hardware errors (Intern., Missed, FIFO, Overrun) all show 0.

25

2.2.23 Wireless Network Option

1.

Check that the green LED on the wireless antenna card blinks and the WLAN signal
strenght symbol scrolls between zero and full or stays fixed on the monitor screen.

Check that the wireless LAN network symbol appears on the upper right-hand corner of
the screen when the monitor connects to the Datex-Ohmeda Network,

NOTE: If the monitor does not connect to the Datex-Ohmeda Network, check the WLAN
configuration on the monitor and on the network.

25

2.2.24 Interface Module, E-INT, M-INT

1.

Enter the Interface service menu:

Check that the Time-outs, Bad checksums and Bad c-s by mod values are not increasing
faster than by 5 per second. Check that the memories have passed the internal memory
test, i.e. RAM and ROM state OK.

25

2.2.25 Device Interfacing Solution, N-DISxxx

1.

Enter the DIS Interfacing service menu:

Check that the DIS module ‘tout’ and ‘cse’ values do not increase faster than by 5 per
second. Check also that the DIS module memories have passed the internal memory test,
i.e. Ram, Rom and EEPROM state all OK.

Perform the same check for all connected DIS modules.

25
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2.2.26 General
1.

Storing trend data

Check that the monitor is capable of storing the trend information and temporary
settings in a short (max. 15 minutes) standby situation with no power cord.

25

Service reset

Check the Service Reset switch. Switch the monitor to standby and press the Service
Reset switch for at least five seconds. Switch the monitor back on and check that the
monitor performs a Cold Start, i.e. all trend information is cleared.

25

Watchdog

Enter the Set/Test service menu and perform Watchdog
Check that the monitor restarts.

25

Service Log reset
Enter the Service Log service menu.
Clear the content of the Service Log by selecting Reset Log from the menu.

25

Electrical safety check

Perform an Electrical safety check and a leakage current test. Check that the monitor and
all connected units function normally after the performed test.

25

Final cleaning

Switch the monitor to standby and perform final cleaning.
Fillin all necessary documents.

25
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For your notes:
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Appendix A Planned maintenance check form, S/5 Compact Monitors

APPENDIX A: Planned maintenance check form,
S/5 Compact Monitors

Customer

Service

Service engineer Date

Monitor Installation

Frame: F-CM System options: E/M-
Software: N- E/M-
K- N- E/M-
K- N- E/M-

Measuring equipment / test gases used:

Equipment / tool / gas: Manufacturer: Model/Type/Part | Serial Number/ | Calibration
Number: ID: Date:
OK = Test OK N.A. = Test not applicable Fail = Test failed

Visual Inspection OK N.A. Fail

2.1.1. General [ D j

2.1.2. Compact Airway Module, E-CXX/ M-CXX S/N f D

2.1.3. Single-width Airway Module, E-miniC/ M-miniC | S/N L D J

2.1.4. Tonometry Module, E-TONO/ M-TONO S/N L D J

2.1.5. Recorder Unit S/N f D T

2.1.6. Modules with NIBP measurement S/IN f D T
SN 0 O O

Al(4)
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Functional Inspection

OK

z
>

Fail

2.2.1. General

L]

2.2.2. Display

2.2.3. Keyboard(s)

2.2.4. Display Unit

2.2.5. Frame Unit

L
LI O

Notes

2.2.6. Compact Airway Module, E-CXXXXX/ M-CXXXXX

. Anesthesia Agent

. Patient Spirometry

. General

HEEEh.
HpEEn

e

Notes

2.2.7. Single-width Airway Module, E-miniC/ M-miniC

]
[]

Notes

2.2.8. Tonometry Module, E-TONO/ M-TONO

]
L
]

Notes

2.2.9. Multiparameter Hemodynamic Modules

. ECG and RESP measurements

. Temperature measurement

. Invasive blood pressure measurement

.SpO2 measurement

. Non invasive blood pressure measurement

. E-PSM(P), E-PRESTN:

L O O ) )
L L e L L
O o e ey ey

Notes

A2(4)
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Appendix A Planned maintenance check form, S/5 Compact Monitors

Functional Inspection

OK

z
>

Fail

2.2.10. EEG Module, E-EEG/ M-EEG and EEG Headbox,
N-EEG

]

2.2.11. BIS Module, E-BIS/ M-BIS

]

2.2.12. Entropy Module, E-ENTROPY/ M-ENTROPY

HENIEn
N

]

Notes

2.2.13. Pressure/Pressure Temp Modules, E-P, E-PT,
M-P, M-PT

. Invasive blood pressure measurement

. Modules w/ temperature measurement

Hhni.
HhaE
I

Notes

2.2.14. Dual pressure Module, E-PP, M-PP

]
L
]

Notes

2.2.15. Cardiac Output Modules, E-COP, E-COPSv,
M-COP, M-COPSv

. Invasive blood pressure measurement

.SvO2 measurement

. Cardiac Output measurement

L L) O
HpEiEi.
O )

Notes

2.2.16. NIBP module, M-NIBP SIN ] ]
2.2.17. NeuroMuscular Module, E-NMT, M-NMT SIN e
Eijéi&egfﬁ;;?r&p_%tébﬁ Saturation module, S/N J D D
|a%‘(.)1S9ATD0te><—Ohmedo Oxygen Saturation module, /N J D D
2.2.20. Memory S/N I
2.2.21. Recorder S/N J D D
2.2.22. Network Option SIN J ] D

A3(4)
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Functional Inspection OK  NA. Fail
2.2.23. Wireless Network Option SN 1 [
2.2.24. Interface Module, E-INT, M-INT SIN L L] [
2.2.25. Device Interfacing Solution, N-DISxxx SIN 1 ] [
SN ] [
SN ] [
SIN HenEEnE

Notes

2.2.26. General

1. Storing trend data

2. Service reset

3. Watchdog

4. Service Log reset

5. Electrical safety check

6. Final cleaning

O ) )

HiENEEEEn

O N

Notes

Used spare parts

Notes

Signature

A4(4)
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For your notes:

iv

Document no. M1144955-001



Service Menu

Introduction

The monitor has a Service Menu, which is a useful tool to examine monitor functions and to
troubleshoot in case a fault occurs.

Service Menu structure

Service Menu

Subnet Status

—‘ Frame '7

Display

Ethernet

Network Status

Network Config

WLAN

|——{WLAN Config

Status
e —
Communication

—{ Power Supply

}—{ Battery

PCMCIA Board
Keyboard Log

Keyboard Type

—{ Parameters

}74{ Gas Unit

Spirometry

{ ECG Module

}—{ ECG Setup

—{ESTP Module

}—{ Calibrations

—{PPT

}—{ Calibrations

—{pp

}—{ Calibrations

—{cop

}—{ Calibrations

—{NIBP Module

NIBP demo

Calibrations

Safety valve

—{NmT

N/OSAT

Pulse valve
Buttons/Leds Gases
Pneumatics Sp02
Watchdog NIBP
Spirometry
[N setup Sv02/C.0.
Tonometry

—{More...

}——{ Interface

Press sensor

System test

CO2 sensor

ﬁ EEG/EP

Pneumatics

—{ Set/Test

}—{ Country Settings ‘

AD

—i ENTROPY

EEG/EP setup

—{ Service Log

}— Maintenance

Record Data

Error history

—1 Planned Maint.

Event history

— Repair

—{ Remote Access ‘

Alarm history

— Upgrade

DIS Interfacing
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Service Menu

NOTE: The Service Menu pictures are for reference only. Details on the menu page can vary
depending on the software version and the module type in use.

1. Press the Monitor Setup key.

2. Select Install/Service (password
16-4-34).

3. Select Service (password 26-23-8).

Service Henu

Frame |
Msplay
Keyhoard

Parameters
aet /4 Test
service Log
scroll Vers

Record Yers

Recard Data
Remote Access

Previous Menu

Sw version / Unit id

Main Software -—-—-------------------
L-CAMEDGA DD ENIDE M1082592-24 1

M oserial number: --------m---mm--o-
7

BootLloader Software ---————--------

Wer Moq07327-4.2

CPU SEr1al NUmDer:-------—————————--
9217613

CPU test date: code: level: --——---
2004-DE-20 BOD1596 Dd

PLD Jeye]: --—--———————mmmmmmmmmm
g

FME wersion number: -----—-————————-
1.5

Frame number; —----—---—--——————————-

Keyhoard 1 ----------=-=-=—mmmmmmmmo
7
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Service Menu

1 Frame

The frame menu includes service menus
common for the frame.

1.1 Memory

A service menu to check the status of the
memory used in the CPU board of the monitor.

Test Memory tests the condition of the
EEPROM/Flash memory component of the CPU
board. If the result of the test is Fail, see section
“Error messages” in the MRI Monitor
FrameDisplay unit slot.

Test SRAM tests the Static RAM memory of the
CPU board in a similar way as the
EEPROM/Flash memory. If the result of the test
is Fail, see section “Error messages” in the MRI
Monitor Frame Display unit slot.

Real-time clock test is run at every start up and
also during the operation of the monitor. If the
result of the test is Fail, the battery for the SRAM
timekeeper should be replaced.

Service Menu

Sw version / Unit id

Frame

Memory |

Options WLAN

Network
MemCards
Power Supply
PCMCIA Board
Frame Number

Previous Menu

Gl GG E

Memory

Test Memory

Test SRAM

Previous Menu

CEPROM/ F1ash

Test 7

Static RaH

Test 7

Real-time clock

Service Data

0K

3
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1.2 Network

1.2.1 Network Status

The Network Status view shows the general
status of the network

Location ID: Monitor’s location given at the
setup.

DRI level: Shows the selected level of network
communication. The network communication
is set according to the network software used
(e.g. S-CNET02)

Interfaces: The field indicates if there is a
connection to the Datex-Ohmeda Network

Gateway Interface: The field indicates the
active network interface
(None/Ethernet/WLAN)

Connections: Names of subnet id:s connected

The field represents the subnet status menus,
i.e. shows the connected subnets. The three
first connections are reserved permanently for
Datex-Ohmeda Central, and the fourth is
reserved for another subnet, e.g.
Datex-Ohmeda S/5 Arrhythmia Workstation.

Network

Metwork Status
Subnet 1 status
Subnet 2 status
Subnet 3 status
Subnet 4 status

Config
Ethernet
W LAN

Previous Menu |

Network Status

Location ID ]
DRI Level 2002
Interfaces
Ethernet Mot Connected
WLAN Connected

Gateway Interface WLAMN

Connections

4
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Service Menu

Subnet Status

The Subnet status view gives more accurate
information of the different subnet id:s connected.
All four Subnet status menus have a similar
structure. The number of different packets
transmitted and received by the monitor are
shown in the columns below Tx and Rx. The packet

types are:

Waveforms:
Phys. data:
Alarms:
limits

Link mgmt:
Record K:
MonToMon:

Printer:
File Op.:
and

Service:
Modes:
Indics.:
RemoteEv:
Data server:

Waveform data
Physiological numerical data
Alarms, alarm profiles and alarm

Network management messages
Record Keeper data
Monitor-to-monitor communication
related data

Printing data and control messages
File operation messages, saving

loading of cases

Maintenance and service

User mode data

Remote indications sent to monitor
Remote events

Packets of the data server

(Arrhythmia Workstation)

Packets total:

sent/received
Bytes total:
sent/received
T-0
InE
LenE
Dupl

Total number of packets

Total number of bytes

Number or resendings

Received faulty packets

Erroneous packet length

Same packet received as a duplicate

Network

Network Status
Subnet 1 status
Subnet 2 status
Subnet 3 status
Subnet 4 status

Config
Ethernet
WLAN

L

Previous Meny

Subnet

Waveforms
Phys. data
Alarms

Link mamt
Record K
MonToMon
Printer
File Op.
service
Modes
Indics.
Remoteky
Data server
Packets total
Bytes total

T-0
0

InE  LenE Dupl
0 ] ]

Tx

1 status

o D D D D T (T T O T (0 T 0

R

D D D D D D O O O
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1.2.2 Network Config

The DRI Level is for setting the monitor's
network communication. The network
communication is set according to the network
software used (e.g. S-CNETO1).

Network software S-CNET99 -> DRI Level = 1999
Network software S-CNETO1 -> DRI Level = 2001

Network software S-CNETO2 -> DRI Level = 2001
or 2002 (WLAN])

Network software L-NETO3 -> DRI Level = 2003
Network software L-NETO5 -> DRI Level = 2005

NOTE: The DRI Level 1999 is not selectable in all
monitor software versions.

Virtual Plug ID indicates the monitor’s location
(Network ID). Virtual Plug ID is automatically
defined when downloading the WLAN option to
the monitor.

1.2.3 Ethernet

The Ethernet Status view shows the general
status of the ethernet network communication.

Driver: Ethernet chip name (DP83902,
DP83907, Ethernet Driver LAN911x)

Cable: Indicates if the ethernet cable is
connected.

EthernetAddr: Monitor's ethernet address.

Speed: Indicates the current ethernet
communication speed.

The service data related to the ethernet status
view is described in the following table.

Network Subnet 4 status
Network Config
Tx R
0 0
s
ORI Lewel ‘2003 0 0
Wirtual Plug 10 21 g g
: 0 ]
Previous Menu 0 0
0 0
I ]
0 0
0 0
0 0
0 ]
0 0
select the network comm.
interface Tevel.
Ethernet Ethernet Status
Ethernet Status Driver DPa3a907
Previous Menu Cable Connected

Bytes

Intern
0

Data errors
CRC

Ethernethddr
Speed (hits/s)

Statistics
Packets

Frame
0

Hardware errors

. Hissed
0

00:40:97:07:1D:16

10000000
In
1062
153812

Transm.
0

FIFD Overry
0 0

Qut
2598
1165785

n
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Service Menu

Table 1 Ethernet service data

Value

Usage

Notes

Received packets (Statistics
In/Packets)

Total number of received packets since
last cold start.

Transmitted packets (Statistics
Out/Packets)

Total number of transmitted packets
since last cold start.

Received bytes (Statistics In/Bytes)

Total number of received bytes since
last cold start.

Transmitted bytes (Statistics
In/Bytes)

Total number of transmitted bytes since
last cold start.

CRC errors (CRC)

Number of received packets with
incorrect checksum.

Frame errors (Frame)

Number of received packets with
incorrect frame structure.

Refers to physical layer
problems. An erroneous packet
often has both frame and CRC
error.

Transmission errors (Transm.)

Number or errors in packet
Transmission.

Internal errors (Intern.)

Internal error of the network board.

Must always be 0.

Missed packets (Missed)

Number of received packets lost due to
overload.

Must always be 0.

FIFO errors (FIFO)

Internal error of the network board.

Must always be 0.

Overrun errors (Overrun)

Practically same as above.

Must always be 0.

7
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1.2.4 WLAN

Driver: WLAN driver chip name.

Connection indicates the state of the WLAN
connection.

Ethernet Addr: Ethernet address of the WLAN card
used.

AP MAC: Ethernet address of the access point
where the monitor is currently connected.

Signal Quality indicates the quality of the radio
signal between the monitor and the access point
(0..100%).

Channel is the WLAN channel configured to the
access point where the monitor is currently
connected.

Speed indicates the current communication speed
with the access point.

RoamCounter Occurred roamings between
access points.

Reset Counter *

Network ID: Identifies the WLAN network used.
Firmware version: *

Firmware date: *

Statistics (Packets, Bytes, Errors, Fails, Buffer)

shows the WLAN communication related statistics.

* WLAN PCMCIA card related information

WLAN

WLAN Status
AP List

WLAN Config
Record Status

Previous Menu

WLAN Status
Oriver Spect rum24
Connect ion Active
Ethernetaddr 005A05F853558?594
AP MAC O0:ADQ:F3:90:A1;: AR

Signal Quality
Channel

Speed (hits/s
RoamCounter
Reset Counter
Wetwork ID
Firmware Version
Firmware Date
Statistics
Packets

Bytes

Errors

Fails

Buffer

51%
1

11000000
1
0
DATEXMON
¥2.50-13
0972772001
Rx Tx
7140 6105
656477 425528
0 0
0
0%

8
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AP List
Access Points: shows the access points (max.
eight) which are visible for the monitor.

CH is the WLAN channel configured to this
particular access point.

NL indicates the noise level of the channel used
(0..100%)

SL indicates the signal level of the channel used
(0..100%)

WLAN Config
Network ID is for setting the correct WLAN
network ID name.

WEP Algorithm is for setting the level of the
encryption (width of encryption key) used for
WLAN security (40 bit or 128 bit).

Key ID is for choosing the encryption key used.
Encryption key is for setting the encryption key.

NOTE: When selecting 40 bit encryption, enter 10
Hex digit characters (divided into 2 fields).

When selecting 128 bit encryption, enter 26 Hex
digit characters (divided into 2 fields).

NOTE: Use only hexadecimal characters.

NOTE: For all the monitors and access points in
the same WLAN network, the previous
parameters must be set to be the same.

Channel Mask is for selecting allowed
communication channels, see Appendix C,
Channel Mask Selections in the first manual slot.

WLAN

WLAN Status
AP List

WLAN Config
Record Status

Previous Menu

Not
Not
Not
Not
Not
Not
Not

AP List

Access Points

00:AQ:F8:9D:AL:AB

avallable
avallable
avallable
avallable
avallable
avallable
1

avallable

OO0 OO0 O 00
o OO0 OO0 OO0

WLAN

AP List

WLAN Config

Wetwork 1D |
WEP Algorithm
Key 1D
Encryption Key

Encryption Key
Encryption Key
Channel Mask

Sawe Configuration

Frevious Menu

DOWHET
40 Bit
1

HEExAEELLE

0aoo

CH ML

("]
—

L e b e e L o -
R b e e o o
oo oo o T
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Datex-Ohmeda S/5 Compact Anesthesia and Compact Critical Care Monitors

1.3 MemCards

1.3.1 Status

Module Present indicates whether the MemCard Shabus
option is installed into the monitor. Possible values e B

c cati Active YES
are YES and NO. tomunication || "

MemCards Status

Module Active indicates whether the MemCard Frevious Menu RN iy

services are available. Possible values are YES and EEFROM 0K

NO. 5LOTL 5L0T2
ROM indicates the status of the ROM memory of the NN bat
module. Possible values are OK and ERR. tard size - 7086 kB
RAM indicates the status of the RAM memory of the Card used - 6079 kB
module. Possible values are OK and ERR. gard ;;:]]:y . o
PCMCIA indicates the status of the PCMCIA controller bosd error oo "

of the module. Possible values are OK and ERR. Write error  --- Hil

EEPROM indicates the status of the EEPROM memory
of the module. Possible values are OK and ERR.

SLOT1 and SLOT2 indicate the left hand slot and the right hand slot, respectively.
Card type indicates whether the card is MENU or DATA card. If a duplicated card is inserted, type DUPL.

File system indicates the type of the memory card in use. The only supported file system is ATA. If a
memory card using another file system is used, the message ‘UNKNOWN' is shown. If the
card is poorly attached, the message ‘LOOSE' is shown.

Card size indicates the total amount of disk space in the card in kilobytes.
Card used indicates the total amount of used disk space in the card in kilobytes.
Card full indicates whether all the disk space in the card is used. Possible values are YES and NO.
Card empty indicates the lack of menu files in the MENU card or no files in the DATA card. Possible values
are YES and NO.
Read error indicates whether the reading from the card has failed. Possible values are YES and NO.
Write error indicates whether the writing to the card has failed. Possible values are YES and NO.
All values can be '- - -' to indicate 'No data available'.
10
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1.3.2 Communication MemCards Communication
Interface status indicates the status of the data link Status
between the CPU and MEM sections. If the MemCard o Interface status  ALTIVE
option is installed, the status should always be on Communication Messaue types B By
ACTIVE. If the status blinks between ACTIVE and Previous Menu fle lo. 0 0
CLOSED, a communications error has occurred. Modes 0 0
odule status 428 423
Message types indicates the type of data packets packets ol ohed 08
that have been sent (Tx) and received (Rx) since last
monitor start. Data types are listed on the lines below
Message types text.
Data tg peS: Timeouts 0
Record K indicates the communication Egﬁggﬂ oo |
between the Monitor and Record Puplicated 0

File Operation
Service
Modes
Module status
Packets total

Bytes total

Keeper.

indicates the operations of Patient data.

indicates the MEM section operations.

indicates the User Mode operations.

indicates the number of sent/received data packets that relate to the MEM section status.

indicates the total amount of data packets that have been sent/received since the last
monitor start.

indicates the total amount of data bytes that have been sent/received since the last monitor
start.

The last four lines indicate transmission errors:

indicates the number of timeouts that have occurred in MEM section data transmission since
indicates the number of checksum errors in data packets from MEM section since the last

indicates the number of data packets with erroneous length from the MEM section since the

Timeouts

the last monitor start.
Chksum err

monitor start.
Length err

last monitor start.
Duplicated

indicates the number of duplicate data packets from the MEM section since the last monitor
start.

11
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1.4 Power supply

The menu shows the voltages and the

temperature measured by the power Power Supply Service Data
management board (PMB Voltages) and the PME Voltages Min  Mean Max
main CPU board in the Display unit(DU Voltages). | _Battery 3 H#8 5E a%
The measurement starts about 100 ms after a Record Data +15YD 14.82  14.8¢  14.36
; +5y 4.90 4.90 4.90
start-up. The values in the column under Mean Previous Menu VEUS 15791 1533 15.09

are the mean values of the last one second, the
Min column shows the minimum mean value, Uik
and the Max column the maximum mean value Status 12099
of the voltages and temperature measured
during the current power ON.

The following voltages are measured by the

Temp ©*C) 34.29 34,29 34.79
X U(r]]eck Heget ! cgt

DU Voltages  Min Mean Max
+12v 11.63  11.90 11.98

PMB in the Frame Unit: ;SU%V 13:51 12253 1%:%%
Raw DC Temp (°C) 47.54  47.84 48.52
+15V 14.65....15.35 MPS status 0
-15V -14.65..-1535V R R i
+15VD 14.65..16.00V AC/DC Woltage 15.21

+5V 4.85..5.25V

Temp (°C) value corresponds with the Frame
Unit internal temperature measured by the PMB.

The numbers on this page are only directive and not absolute values.

The following voltages are measured by the Central Processing Board in the Display Unit:
+12V 11.50..12.50V

+3.3V 3.00..3.60V

VBUS 10.00...17.00V

Temp (°C) value corresponds with the Display Unit internal temperature measured by the Central Processing
Board.

MPS input current is the current fed to the Module Power Supply. The current should be <4A.
AC/DC capacity in use is the capacity information achieved from the AC/DC unit by the PMB.
AC/DC voltage is the AC/DC power unit output voltage measured by the PMB.

12
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1.4.1 Battery

Select Battery: Selection of battery type.
Capacity: Selection of battery capacity.
Previous Menu: Return to the previous menu.

Service Data

Type shows the type of the battery used.
Capacity refers to battery capacity in Ah.

Left [%]: Evaluated capacity left in battery.
Temperature [°C] measured inside the battery.

Current [A] shows the charging state and
charging current.

Voltage [V] (Full, Timed, Fast) shows the measured
battery voltage.

Monitor Temperature shows the Frame Unit
inside temperature measured by the PMB.

1.5 PCMCIA Board

Chip type is the type of the PCMCIA controller
chip used.

Number of slots is the number of PCMCIA card
slotsinuse (0, 1 or 2).

Slot A/B State and Drv Active indicate if the
PCMCIA card slot is active.

Driver Ptr, Detect Int and PcCard Int: PCMCIA
card driver software related data.

PcCard info: General PCMCIA card related
information.

Battery
Select Battery

—Capazity

Preslous Menu

Type
Capacity

Changedate
[urrent (4]
Yoltage (4]

Service Data

L&)
Left [%)
Temperatura (2]

Monitor Tempe~atiare (L)

Batt 1 Batt 2
HiMH HiMH
4.000 4.000

100 100
29,20 2029
1.0 .00
a1l Full
14 35 1427
20,11

PCHCIA Board

PCMCIA Status

Previous Menu

PCMCIA Status

Chin Twne
Numher of slots

1ot A State
Driver Ptr
by Active
Detect Int.
Pclard Int.
PCCard Info

slot B State
Driver Ptr
Oy Active
Detect Int.
PcCard Int.
PCCard Info

CL-PDE7Z2

Closed aor no card
0x00000000

0

0
Not available

Closed or no card
Dx00000000

0
0
Not availahle
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Datex-Ohmeda S/5 Compact Anesthesia and Compact Critical Care Monitors

2 Display

Geometry views the geometry of the display.
Colors views the color of the screen.

Readability views the readability of the screen.

Service Menu

Sw version / Unit id

Display
Geometry ‘ 11845-1.0
Colors .
Readability
Previous Menu n4-03-12
er level: —————--
01
P, 2004-03-15
umber: ---------
de not set, 200
Wiew geometry., [ [T
-Mare-

14
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3 Keyboard

Keyboard

The service menu for testing the command board
functions.

Upper Led is for testing the upper alarm LED (red) on
the command board. When the text is highlighted,
the upper alarm LED can be turned on and off by
pressing the ComWheel.

Lower Led is for testing the lower alarm LED (yellow)
on the command board. When the text is highlighted,
the lower alarm LED can be turned on and off by
pressing the ComWheel.

Dummy Press is for testing the ComWheel. When the
text is highlighted, pressing the ComWheel creates a
sound from the loudspeaker and the corresponding
number on the service data field increases.

Service Data

Message count counts the number of messages that
are sent out to the main CPU board.

Keyboard

Upper Led

Lower Led

Dummy Press
Keyhoard Log
Keyboard Type

Previous Menu

Service Data
Message count 1
leds upper OFF lower OFF
[irect action keys
Silence Freeze  Mark Alarms
Alarms Fvent Setup
Recorder ECG HIEP ITnvasive
Pressures
Hormal
Screen
Help Reset Display Monitor
Case Trends  Setup
Patient Pulse Arway  Others
Data Oximetry Gas
Cantrol wheel
Press
Clockwise 0 Counterclockwise 0

Leds upper and lower indicate the states of the alarm LEDs on the command board.

Direct action keys texts are indications to the command board membrane keys. When a key on the
command board is pressed, the corresponding text in the menu changes its colour.

Control wheel, Press counts the ComWheel pressings.

Control wheel, Clockwise and Counter clockwise indicate the ComWheel turnings.
Since shows the date and the time of the last run time reset.

15
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3.1 Keyboard Log

Keyboard Scroll Log Keyboard Keyboard Log
All the keyboard presses and the commands
given by the ComWheel are recorded in the Seroll log 4
Keyboard Log. The keyboard log is saved in the Scroll Stat keyhoard : Keyhoard Log
permanent memory of the monitor. The length Recard Log Service Men 200;ajgga$3 05:40:54
of the log is 1150 events. The log is FIFO type. Recard Stat 2004-Jan-29 05:40:40
Displ : Previous M
Scroll Stat enables to scroll the keyboard Reset 1og R 2004t3:;?;3 02?30:39
) Service Menu : [isplay
events. Previous Menu 2004-Jan-29 05:40:11
Frame : Previous Menu
2004-Jan-29 05:40:09
Netwark : Previous Menu
2004-Jan-29 05:40:05
WLAN : Previous Menu
2004-Jan-29 05:40:00
WLAN Canfig : Previous Menu
2004-Jan-29 05:39:57
whLAN : WLAN Config
-More-
3.2 Keyboard Type
Store Mask A selection for the anaesthesia -
keyboard’s language. The selected language Keyboard Service Data
determines ~the outcome of the lower keypad. Keyboard Type ) -
Store Type is for selecting the keyboard; |
Store Mask [N
COM = Command Board o e e
) Store Type None rk Alarns
ARK = Anaesthesia Keyboard ent  Setup

) Previous Menu Bp I )
AIC = Information Center Keyboard. nvasive

Pressures
NOTE: The settings should be checked if the
controller board is replaced. If settings are
changed, the new settings will not be valid until splay  Honitor
the next start-up. ends  Setup
rway  Others

Select keyboard mask. terclock se L
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4 Parameters

NOTE: Parameter values in Service Data fields are only for reference in this section.

Service Menu| sw version / Unit id
Parameters
Gas Unit | @ 005168-16.0
ESTP & ECG
BSTP:STP B |
P/PT -05-24
PP
COP = level: ——————
NIBP
NMT
N/ OSAT
More. ..
Previous Menu
~Mare—

4.1 Gas Unit

Service menu for airway gas modules’
communication and airway gas and spirometry Parameters
measurements. Gas Unit
General |
Gases

Spirometry

Previous Menu

17
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4.1.1 General

Service Data

Module configuration shows which measurement
options are available, i.e. are detected by the module.

Timeouts is a cumulative number that indicates how
many times the module has not responded to the
monitor's inquiry.

Bad checksums is a cumulative number that
indicates how many times communication from the
module to monitor has broken down.

Bad c-s by mod is a cumulative number that indicates
how many communication errors the module has
detected.

The monitor starts counting these items at power up
and resets to zero at power off. The values may also
be reset when a module is attached to the monitor
frame and be set to 32769 or continuous counting
may be started when the module is removed from the
monitor frame.

General

Previous Menu

Service Data

Module configuration

coz 0z N20 AA id

n&y  GasExch.
0 0 0 0 0 0 0

0 = not available
1 = available

Timeouts -12867
Bad checksums 0
Bad c-s by moc 0

The nonzero values do not indicate a failure, but the continuous counting (more than 5 per second) or value
32769 indicates either a serial communication failure or a module not in place. Also failures in other modules

may cause these numbers to rise or be set to 32769.

18
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4.1.2 Gases
Noise Meas activates the noise measurement.
Sample gain adj adjusts the sampling pump gain, Gases Service Data
i.e. for adjusting th mple flow . 0N
e. for adjusting the sample flo Noise Meas v noise-}  omV Gain
meosurerent e | g N e
. . . ample gatn adj . . .
Fall time Meas *activates the fall time . " E%{% 3%8%1 888 , 1832 égég
31T time Meas . . .
measurement. JY - E %é%%
Pump ctrl A manual control for the sampling | M ¢t Bourel w6 [ 1983
pump. Zero valve ctrl E 2529
Zero valve ctrl A manual control for the zero Occ) valve ctrl | Samele Flow 00,6  Zero  =3.7 mi/min
occlval " Xolve. | or the oecluc Record Data Anbient 747 mb-¥ork 45 g
ccl valve ctr manual control for the occlusion ;
Previous Menu OFF  Fall tipe C02 - 02 -— ns
valve. C02-02 Delay 641 ms
Record Data  prints out the shown service data Pump  OM 1947 % G003 mV
and board information (id. serial canp N 46400 1000 mA
number and software id.) onto the Zero valve  MEAS  Occl walve  MEAS
recorder module. Temp TPX  37.6 CPU  32.90M  30.1
Service Data Time after power on 103mTn

0,, CO,, N,0, AA

% field shows real-time concentrations.
noise-% is standard deviation of concentration.

0,, CO,, N,0, AA channels A-E

ID*
ID unrel.*

Sample Flow

Ambient*

Amb-Work:
Fall time*
CO,-0, Delay*
Pump

Lamp

Fan*

mV field: signal is scaled to mV.
Gain: User gain. It is scaled as (User gain)/(Factory gain).

Shows the identified agent.

The shown value tells how unreliable the identification is. With pure agent the value is
typically < 75.

is calculated from differential pressure and adjusted by the module. Zero value as
measured during initialization when the pump is off. Gain: sample flow measurement can be
calibrated by adjusting the gain.

Ambient pressure is measured continuously in E-miniC. In M-miniC it is measured at least
once an hour (during the first running hour during each zeroing process). In M-Gas it is
measured once an hour .

ambient pressure - sampling system internal pressure.

CO, and O, in ms. For N,0 and AA same as CO.,.

In ms. No delay between CO,, N,O, and agents.

Can be toggled ON/OFF. PWM output 0-100% is shown. Pump voltage is also shown.
The state, PWM control, and current of the lamp are shown.

The state of the fan is shown.

Zero and Occl valve Can be toggled between the measurement state (MEAS) and zeroing/occlusion states

Temp

(ZERO/OCCL).
Temperatures measured by the module from TPX, CPU, and OM.

Time after power on In minutes after power on.

*)

The function is only in use with Compact Airway Modules.
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4.1.3 Spirometry

Insp and exp flow gains can be adjusted, if calibration
is needed. A calibration pump or spirometry tester is
used and readings are observed from the display. If a
deviation exists, gains are adjusted accordingly. Gain
scaling is 1.000, when the factory settings are in effect
(1.050 in modules that contain the Gas Exchange
measurement).

When the Adjust key is pressed, a separate box for
adjusting the value appears. During adjustment
calibration, values are sent to the module. When the
ComWheel is pressed, the values are permanently
stored in EEPROM of the module and the box
disappears.

Zero PVX: Start zeroing the pressure sensors. Effects
Aw Pres Zero and Flow Zero value.

Exp Flow Gain / Insp Flow Gain: Adjust the Flow
sensor gains.

Valves: Switch between MEASUREMENT and ZEROING
VCO02 / V02 Gain: Adjust the VCO, and VO, gain.

Y deadspace: Adjust the Y-deadspace.

N2 injection: Select between on (1) and off (Q).

Record Data: Record Data prints out the shown service data and board information (id. serial number and

software id.) onto the recorder module.

Spirometry

Sensor Type |

Zero PVX

Exp Flow Gain
Tnsp Flow Gain
Yalves

YC0Z Gain

Y02 Gain

Y deadspace

N2 injection
Record Data

Previous Menu

Service Data
Adult
My Pres Zero 0
Abw Fres Gain 1138
Flow Zero o 1008
xp Gain

Adl“t ngp lzain oy
Comman Offset
Yalves MEAS
Zeroing disabled
My Pressure (cmH20) 3.1
Ref. Condition BTPS
Conv. factor Exp 0.978

from ATP Insp 0.981
Flow (T/min) 11.6
T¥ol Exp  (ml) 934
T¥ol Insp  (ml) 130
Mol Exp  (1/min) 11.9%
Mol Insp (1/min) 0.1
YCO2 Gain 1000
Y02 Gain 1000
Y deadspace (m1) 5.0
N2 injecttion 0
hmbient press (mmHg) 746
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Service Data
Sensor ADULT/PEDIATRIC according to the selected measurement mode (sensor).
Insp/Exp Flow Gains shown apply to the selected sensor.

Aw Press Zero and Flow Zero are the result of zeroing in the user service menu. They can be adjusted in the
factory calibration menu, but not permanently stored.

Aw Press Gain is directly the value used in sw. It can be adjusted, but not permanently stored.

Exp Flow and Insp Flow Gains are scaled as (User gain)/(Factory gain). Exp and Insp Flow Gains can be
adjusted also in the user service menu.

Common Offset is the compensation factor for pressure difference reading of the difference sensor when
applying an equal pressure on both sides of the sensor.

Valves can be changed between MEASUREMENT and ZEROING.
Zeroing automatic zeroing either ENABLED or DISABLED (only factory service menu).

Aw Pressure shows the real time value of airway pressure.

Condition shows in which reference conditions the results are. With calibration pump or spirometry tester, the
results are always in ATP. If breathing is detected (EtCO, > 1.0%), the results are according to the Flow & Vol
Setup selection.

Flow shows the flow measurement value.

TVol Exp, TVol Insp, MVol Exp and MVol Insp are shown to ease calibration. The numbers are the same as on
the main display. The former pump calibration procedure has been dropped out. We claim that calibration is
not needed in routine clinical use, so a separate Flow calibration menu is not needed. Calibration can be done
with the pump or spirometry tester. The results must be taken from the screen and gains adjusted accordingly.
VCO, and VO, Gain show a value near 1000, the correct gains have been measured in the factory. Not used in
MRI Monitor.

Y deadspace is the geometric volume in ml between the Y-piece and the D-lite. Default is 5 ml for a standard V-
piece (as delivered with Siemens 900C ventilators). Used for VCO, and VO, delay time corrections.

Set N, injection to 1 during laboratory tests with a Spirometry tester and injection of N, gas (for scientific
validations use only). At power on of the module, the value is always zero.

Ambient pressure value measured by the module.
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4.2 ECG Module

Power freq: Set power frequency; 50 Hz/60 Hz.
Filter low: Set filter low frequency; 0.05 Hz/0.5 Hz.

Filter high: Set filter high frequency; 30 Hz (40 Hz if
power freq is 60 Hz) /100 Hz or 150 Hz @ NE12STPR.

Service Data

Power freq, and Cable type show the values chosen
or detected, Filter low and high defines the selected
filter (Monitor/Diagnostic/ST).

Quick zero at PRESTN series module is ON when the
ECG signal is beyond the scale, and therefore, is
quickly returned to optimal range using fast signal
processing methods. All the Quick zero bits are ON at
the same time.

Cable shows ON when ECG cable is connected.

Electrode shows ON when each of these electrodes
are connected.

Pacer count is a running number for pacemaker
users.

Button No effect on the module.

ECG Module
ECG Setup
Pawer Freg
FiTter Low
Fitter High

Previous Merms

Service Data

Pawer freg

0 Hz
Taw 0.06 Hz high

b

FiTter 30 Hz

Cable type 5 Tead

Quick zero ON ON OM

CabTe OFF

ETectrode Be LA LL %  RL
OFF OFF OFF OFF OFF

Pacer count

Button

Resn
Avatlable
Measurement
Amp Zero
Yalue

Timeouts
Bad checksums
Bad c-s by mod

V2 V3 Ve ¥h Vb
OFF OFF OFF OFF OFF

4

OFF
oN

OFF

OFF
> RM K
0 EOM 0K
0 EEPROM 0K

Resp Available indicates that ECG hardware is capable of measuring impedance respiration.

Measurement shows ON when the respiration measurement is on.

Amp zero shows ON when zeroing of the respiration amplifier takes place.
Waveform VALUE will be updated in one second interval.

Timeouts is a cumulative number that indicates how many times the module has not responded to the

monitor's inquiry.

Bad checksums is a cumulative number that indicates how many times communication from the module to the

monitor has broken down.

Bad c-s by mod is a cumulative number that indicates how many communication errors the module has

detected.

The monitor starts counting these items at power up and resets to zero at power off. The values may also be
reset when a module is attached to the monitor frame and be set to 32769 or continuous counting may be
started when the module is removed from the monitor frame.
The nonzero values do not indicate a failure, but the continuous counting (more than 5 per second) or value
32769 indicates either a serial communication failure or a module not in place. Also failures in other modules

may cause these numbers to rise or be set to 32769.
RAM indicates the state of the RAM memory.

ROM indicates whether the checksum at the EPROM is in accordance with the one the software has calculated.
EEPROM indicates if the values stored in the permanent memory are valid.

The state is either OK, Fail or ? (module not in place or a communication error).
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4.2.1 ECG Setup

Filter filters the ECG signal high frequency noise and
slow respiratory artefacts.

Monit (monitor) filter is used in routine monitoring. It
effectively filters the artefacts caused by the
electrosurgery unit and respiration.

Diagn (diagnostic] filter is used if more accurate
information of the waveform is needed (e.g. of P-
wave or AV block]. The diagnostic filter is more
susceptible both to high frequencies and baseline
wander than the monitor filter.

STHilt (ST filter) permits more accurate information of
ST segment. It filters the high frequency artefacts
caused by the electrosurgery unit, but catches the
slow changes in ST segment. The ST filter is more
susceptible to baseline wander than the monitor
filter.

5-lead cable selects five or three electrodes. With the

12-lead ECG the selection is automatic.

ECG Module Service Data
ECG Setup Hz
Hz high 30 Hz
Filter STfilt lead o
h-lead Cable 3elect Monit TS

M Pacemaker Hide | sTfile

Previous Menu

Use 5T filter for optimal
ST analysis.

ON ON OFF 0N
V3 ¥ Vs Vb
Diagn OFF OFF OFF OFF

Ram 0K
ROh 0K
EEFROK 0K

Pacemaker selects how to display the pacing pulse
of cardiac pacemaker. The selections are Show, Hide,
ON R and Sensit.

Hide, the pacing pulse is filtered away from ECG data.

Show, the pacer pulse is filtered away from ECG data
but the pulse is displayed as a constant height marker.

ON R, pacing pulses are not filtered away from ECG
data. This improves ECG monitoring with A-V
pacemaker patients, as QRS complexes are counted
even if the pacing pulse hits the QRS complex.
However, during asystole the monitor may count
pacing pulses as heart beats.

Sensit selection uses a more sensitive pacemaker
detection. Pacemaker spike is displayed on ECG.
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4.3 ESTP Module

Service menu for the multiparameter hemodynamic
module’s oxygen saturation, temperature and
invasive pressure measurements.

NOTE: Pressure Module, M-P or E-P, and Pressure
Temperature Module, M-PT or E-PT, have their own
service menu; "4.4 P/PT.” and so does Dual Pressure
Module, M-PP or E-PP; "4.5 PP."

Calibrations opens a submenu for temperature (T1,
T2) and pressure (P1, P2) calibrations. See section
“Calibrations”.

Record Data prints out the shown service data and
board information (id, serial number and sw id) onto
the recorder module.

Temp Test activates the automatic temperature test
for the temperature channels T1 and T2. The result
from the test is shown in the service data field.

NOTE: The Temp Test needs to be selected twice
before the test starts.

Service Data

ESTP Module

Calibrations
Record Data
Temp test

Previous Menu

Service Data

Pl p2 T
Gatn  2257hH 226B2 15185
Zero ] -3 34
Lable 0N ON  OFF
Probe OFF  OFF  OFF
Yalue -— = -
Buttons OFF  OFF  OFF
sp02 - Ired int.
Modpr - Red Tnt.
Hr - 0C gain
Cable O 10C
Probe 0N ROC
Probe offt & gain

Pre gatn

Temp error OFF
Temp test OFF
Protect key OFF
Protect mode 0N
Conftguration STP
Timeouts 2
Bad checksums ]

Bad c-5 by mod

0

T2
15196
33
OFF
OFF

ik 0K
ROM 0K
EEPROM (K

Gain is a coefficient to compensate gain error. Usually the values for P1 and P2 are between 17000 and 25000

and for T1 and T2 between 13000 and 14300.

Zero indicates the offset compensation value of each parameter in the A/D converter. Typically the values for
P1 and P2 are within £1000 and for T1 and T2 between -150 and +300. Calibrate if zero and/or gain value is

outside the ranges.

Cable shows ON when a corresponding cable is connected to the front panel and Probe shows ON when a

corresponding probe is connected to the cable.

Under Value, the measured numeric values are displayed simultaneously. Pressure values are real time values
and shown in mmHg.Temperature values are shown in degrees Celsius.

The front panel STP keys functions are confirmed by pressing each key and observing that OFF turns to ON at

Button.
SpO, shows the measured beat-to-beat SpO, value.

Modpr is a modulation % that indicates the AC/DC ratio in the measured signal.

Hr is a pulse rate calculated from every beat.

Cable and Probe can be either OFF or ON, and these indicate the state PROBE OFF.
Under them there is a message field for SpO.. It can be OK, PULSE SEARCH, NO PROBE, PROBE OFF, NO PULSE,

ARTEFACT, POOR SIGNAL, or CHECK PROBE.
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Balance between leds is adjusted by changing the intensity of red/infrared. Intensity of infrared (Ired int.) is in
the range of 40 to 255 and red intensity (red int.) is in the range of 40 to 255.

DC gain shows the gain of DC signal adjusted by the module.
IDC is the value of infrared signal.
RDC is the dc value of red signal.

AC gain is the gain of infrared and red ac signals. AC gain values can be 1 or 0. Value 1 means high ac gain
and 0 means low gain.

Pre gain is a preamplifier gain for infrared and red signals. Pre gain values can be 1 or 0. Value 1 means
normal operation. Value 0 means that signal levels are very low and extra gain is taken into use.

Temp error shows the status of the temperature test. No errors found show the status (OFF) and errors found
(ON).

Protect key shows normally OFF, but turns to ON when the button at the bottom of the module is pressed.

Protect mode is normally ON. It turns to OFF, when Protect is switched to OFF for the temperature calibration
in Calibration Menu.

Configuration shows the chosen module configuration: TP, ST, or STP.

Timeouts is a cumulative number that indicates how many times the module has not responded to the the
monitor’s inquiry.

Bad checksums is a cumulative number that indicates how many times communication from the module to
the monitor has broken down.

Bad c-s by mod is a cumulative number that indicates how many communication errors the module has
detected.

The monitor starts counting these items at power up and resets to zero at power off. The values may also be
reset when a module is attached to the monitor frame and be set to 32769 or continuous counting may be
started when the module is removed from the monitor frame.

The nonzero values do not indicate a failure, but the continuous counting (more than 5 per second) or value
32769 indicates either a serial communication failure or a module not in place. Also failures in other modules
may cause these numbers to rise or be set to 32769.

RAM indicates the state of the RAM memory.

ROM indicates whether the checksum at the EPROM is in accordance with the one the software has
calculated.

EEPROM indicates if the values stored in the permanent memory are valid.

The state is either OK, Fail or ? (module not in place or a communication error).
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4.3.1 Calibrations

Protection: Protection for the configuration and ESTP Modul )
temperature calibrations can be set ON and OFF. odufe Service Data
Set Config: The module configuration should be Calibrations Bift 1510
set according to the module type. The setting is . o
possible only when the protection is set OFF. The Protection O | ON N
available selections are TP, ST or STP. The Set Config ~ STP 014 31.00
configuration setting should be checked, if the STP Calibrate T1 OFF
board is replaced. Calibrate T2 ”th. %gg
Calibrate T1 / Calibrate T2: The functions are for Calibrate P1 atn 26}19
calibrating the temperature channels T1 and T2. Calibrate F2 . 2048
Calibrate P1/ Calibrate P2: The functions are for Previaus Menu gain 1
calibrating the invasive blood pressure channels OFF OFF
P1 and P2.
Calibrate transducer with
manometer. Push Comiheel to % Egn BE
start zeroing. 0 EEPROM (K

How to calibrate T1/ T2

The calibrations are possible only when the protection is set OFF. The temperature calibration
requires accurate test plugs of value 25 °C and 45 °C.

1.  Select Calibrate T1/Calibrate T2.

2. Insert the test plug 25 °C into the T1/T2 connector.
3. Press the ComWheel.

4. Insert the test plug 45 °C into the T1/T2 connector.
5 Press the ComWheel.

How to calibrate P1/ P2

The calibrations require a pressure transducer (with appropriate cable) and a pressure
manometer.

1. Connect the pressure transducer with the pressure manometer to the P1/P2 connector.
Select Calibrate P1/Calibrate P2. Leave the transducer to room air pressure.

2. Press the ComWheel to start zeroing.

3. Supply a pressure of 100 mmHg to 300 mmHg to the transducer. The recommended
pressure is 200 mmHg.

Set the pressure on the display to match the pressure reading on the manometer and

press the ComWheel.
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4.4 P/PT

Service menu for Pressure Module, M-P or E-P, and -
Pressure Temperature Module, M-PT or E-PT. P/PT Service Data
P3 3 T4
Calibrations: see section “P/PT Calibrations”. Calibrations Gain 20877 13773 13707
Temp Test activates the automatic temperature test | jops st %ggﬁ’e E]h [I]EE [I]Eé
for the temperature channels T3 and T4. The result Record Daca 5;?53 4 SE OFF  OFF
from the test is shown in the service data field. '
. Previous M Butt OFF
NOTE: The Temp Test needs to be selected twice revians mens e
before the test starts. Tenp error OFF OFF
Record Data: Record Data prints out the shown
service data and board information (id., serial
number, and software id.) onto the recorder.
Service Data Temp test OFF

Gain is a coefficient to compensate gain error.
Usually the value for P3 is between 17000 and 25000 Protect key ~ Off
and for T3 and T4 between 13000 and 14300. Conftguration P
Zero indicates the offset compensation value of each [imeouts 5o R K

. R ad checksums 0 RO 0K
parameter in the A/D converter. Typically the values Bad c-s by mod 0 EEPROM 0K

for P3 are within £1000 and for T3 and T4 between -
150 and +300. Calibrate if the zero and/or gain value is outside the ranges.

Cable shows ON when the corresponding cable isconnected to the front panel.
Probe shows ON when the corresponding probe is connected to the cable.

Under Value, the measured numeric values are displayed simultaneously. The pressure value is a real time
value and shown in mmHg.

Button; the front panel key function can be confirmed by pressing the key and checking that OFF turns to ON.
Temp error shows whether the calibration of the temperature was successful or not.

Protect key shows normally OFF but turns to ON when the button at the bottom of the module is pressed.

Protect mode is normally ON. It turns to OFF when Protect is switched to OFF for the temperature calibration in
Calibration Menu.

Configuration shows the chosen module configuration: BP or PT.

Timeouts is a cumulative number that indicates how many times the module has not responded to the
monitor's inquiry.

Bad checksums is also a cumulative number that indicates how many times communication from the module
to monitor has broken down.

Bad c-s by mod is a cumulative number that indicates how many communication errors the module has
detected.

The monitor starts counting these items at power up and resets to zero at power off. The values may also be
reset when a module is attached to the monitor frame and be set to 32769 or continuous counting may be
started when the module is removed from the monitor frame.

The nonzero values do not indicate a failure, but the continuous counting (more than 5 per second) or value
32769 indicates either a serial communication failure or a module not in place. Also failures in other modules
may cause these numbers to rise or be set to 32769.
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RAM indicates the state of the RAM memory.

ROM indicates whether the checksum at the EPROM is in accordance with the one the software has
calculated.

EEPROM indicates if the values stored in the permanent memory are valid.

The state is either OK, Fail or ? (module not in place or a communication error).

4.4.1 P/PT Calibrations

Protection for the configuration and temperature / :
calibrations can be set ON and OFF only when the P/PT Service Data
protect button at the bottom of the module is Calibrations _3773 Igm
pressed. 186 lgﬁ
Set Config: The module configuration should be Protection  OFF A
set according to the module type. The setting is Set Conffg  PT EP 7
possible only when the protection is set OFF. The Calthrate T3 PT

available selections are BP or PT. Caltbrate T4 oN - ON
The configuration setting should be checked, if the Calibrate P3

PT board is replaced.

Calibrate T3 and Calibrate T4: The functions are
for calibrating the temperature channels T3 and
T4. N

Calibrate P3: The function is for calibrating the
invasive blood pressure channel P3. - |

Previous Menu

2 REM 0K
0 HROM 0K,
0  EEPROM DK

How to calibrate T3/ T4

The calibrations are possible only when the protection is set OFF. The temperature
calibration requires accurate test plugs of value 25 °C and 45 °C.

1.  Select Calibrate T3/ Calibrate T4.

2. Insert the test plug 25 °C into the T3 / T4 connector.
3. Press the ComWheel.

4. Insert the test plug 45 °C into the T3 / T4 connector.
5 Press the ComWheel.

How to calibrate P3

The calibration requires a pressure transducer (with an appropriate cable) and a pressure
manometer.

1. Connect the pressure transducer with the pressure manometer to the P3 connector.
Select Calibrate P3. Leave the transducer to room air pressure.

Press the ComWheel to start zeroing.

Supply a pressure of 100 mmHg to 300 mmHg to the transducer. The recommended
pressure is 200 mmHg.

4. Setthe pressure on the display to match the pressure reading on the manometer and
press the ComWheel.
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4.5 PP

Service menu for Dual Invasive Pressure Module, M-
PP or E-PP.

Calibrations: see section "PP Calibrations.”

Record Data prints out the service data and circuit
board information (id., serial number, and software
id.) on the recorder.

Service Data

Gain is a coefficient to compensate for gain error.
Usually the values for P5 and P6 are between 17000
and 25000.

Zero indicates the offset compensation value for
each parameter in the A/D converter. Typically the
values for P5 and P6 are within £1000. Calibrate if the
zero and/or gain value is outside the ranges.

Cable shows ON when the corresponding cable is

connected to the front panel and Probe shows ON
when the corresponding probe is connected to the
cable.

PP

Calibrations
Record Data

Previous Menu

Service Data
Pa
Gatn 22419 22389
Zero 7 -80
Cable ON 0N
Probe 0N M
Y¥alue  -3.Y6 0.04
Buttan OFF OFF
Timeouts 2 RAM 0K
Bad checksums 0 ROM 0K
Bad c-s by mod 0 EEPROM 0K

Value displays the measured numeric values simultaneously. The pressure value is a real time value and

shown in mmHg.

Button; the front panel key function can be confirmed by pressing the key and checking that OFF turns to ON.

Timeouts is a cumulative number that indicates how many times the module has not responded to the

monitor's inquiry.

Bad checksums is a cumulative number that indicates how many times communication from the module to

the monitor has failed.

Bad c-s by mod is a cumulative number that indicates how many communication errors the module has

detected.

The monitor starts counting these items at power up and resets to zero at power off. The values may also be
reset when a module is attached to the monitor frame and be set to 32769 or continuous counting may be
started when the module is removed from the monitor frame.
The nonzero values do not indicate a failure, but the continuous counting (more than 5 per second) or value
32769 indicates either a serial communication failure or a module not in place. Also failures in other modules

may cause these numbers to rise or be set to 32769.
RAM indicates the state of the RAM memory.

ROM indicates whether the checksum in the EPROM is in accordance with the software calculated value.
EEPROM indicates whether the values stored in the permanent memory are valid. The state is either OK, Fail

or ? (module not in place or a communication error).
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4.5.1 PP Calibrations

Calibrate P5 and Calibrate P6 PP -
These functions are for calibrating the invasive Service Data

blood pressure channels P5 and P6. Calibrations ’96
0

Calibrate P | N

Calibrate P6 4

F

Previous Menu

Calibrate transducer with
manometer. Push Comwheel to % RAM 0K

start zeroing. g EE?HOM SE

How to calibrate

The calibrations require a pressure transducer (with an appropriate cable) and a pressure
manometer.

1.  Connect the pressure transducer with the pressure manometer to the P5 / P6 connector.
Select Calibrate P5 / Calibrate P6. Leave the transducer at room air pressure.

Push the ComWheel to start zeroing.

Supply a pressure of 100 mmHg to 300 mmHg to the transducer. The recommended
pressure is 200 mmHg.

4. Setthe pressure on the display to match the pressure reading on the manometer and
push the ComWheel.
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46 COP

Service menu for Cardiac Output Module, M-COP or COP )
E-COP, and Cardiac Output and Mixed Venous Service Data
gg%géin saturation (Sv02) Module, M-COPSv or E- calibrations %am 20855 .
. era - AN
. . Record Data Cahle ON Catheter Inj.

Record Data prints out the service data and module Provious N frobe ON N iy
information (id. serial number and software id.) on revious e alue e a0 o
the recorder. Sl

Service Data Meas. state No OM  OM fail 0K

Yalue = OM femp. 0K
Fatn ] Pulze SO 070
P4 ?%ddTntt ) %TLDDQQ%OI 8/0
el 1n ne.

Gain is a coefficient to compensate for gain error. Egg :’?gd 8
Typically the value is between 17000 and 25000.
Calibrate if the zero and/or gain value is outside the pa co
ranges. Button  OFF OFF
Zero indicates the offset compensation value of
each parameter in the A/D converter. Usually the .
value is within £1000. fimeauts e 5 ko
Cable shows ON when the corresponding cable is Bad s by mod O EEPHOM DK

connected to the front panel and Probe shows ON when the corresponding probe is connected to the cable.

Value shows the measured numeric values simultaneously. The pressure value is a real time value and
shown in mmHg.

Probe items Catheter (ON/OFF) and Inj. (FT, BATH, or OFF) indicate connections and Value indicates the
measured temperatures in 0.01 °C increments.

Sv02

Meas. state: Measurement status shows: No optical module (No OM) connected, initializing the optical module
(Init OM), normal measurement state (Normal) and failed module (OM fail).

Value is a measured SvO, value.

Gain is the gain of the remote red and infrared signals (0, 1, 2 or 3)

Red int: Reflected red intensity

Ired int: Reflected infrared intensity

Loc red: Local red intensity

Loc ired: Local infrared intensity

OM fail: Reason why initialization OK (OK), cannot read EEPROM of the optical module correctly (EEPROM),
cannot adjust LED current to get required local signal (Transmit).

OM temp: Temperature of the optical module OK (OK), temp under 43 °C (Under), temp over 47 °C (Over).

Pulse SQI: Signal quality index for pulsing (low pulse/high pulse). 0 indicates a normal signal, 1 indicates an
intermediate signal, 2 indicates a poor signal, and 3 indicates an unacceptable signal.

Clipp. SQI: Signal quality index for wall artifact. 0 indicates a normal signal, 1 indicates an intermediate signal, 2
indicates a poor signal, and 3 indicates an unacceptable signal.

Int. SQI: Signal quality index for intensity shift from previous calibration or Hgb update (intensity decreased/
increased) 0 indicates a normal signal, 1 indicates an intermediate signal, 2 indicates a poor signal, and 3
indicates an unacceptable signal.

Button: The front panel Zero P4 and Start C.0. key functions can be confirmed by pressing the key and checking
that the relevant OFF message turns to ON.
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Timeouts is a cumulative number that indicates how many times the module has not responded to the
monitor's inquiry.

Bad checksums is a cumulative number that indicates how many times communication from the module to the
monitor has failed.

Bad c-s by mod is a cumulative number that indicates how many communication errors the module has
detected.

The monitor starts counting these items at power up and resets to zero at power off. The values may also be
reset when a module is attached to the monitor frame and be set to 32769 or continuous counting may be
started when the module is removed from the monitor frame.

The nonzero values do not indicate a failure, but the continuous counting (more than 5 per second) or value
32769 indicates either a serial communication failure or a module not in place. Also failures in other modules
may cause these numbers to rise or be set to 32769.

RAM indicates the state of the external RAM memory.

ROM indicates whether the checksum at the EPROM is in accordance with the software calculated value.
EEPROM indicates if the values stored in the permanent memory are valid.

The state is either OK, Fail or ? (module not in place or a communication error).

4.6.1 COP Calibrations

Calibrate P4 CoP :
This function is for calibrating the invasive blood Service Data
pressure channel P4, Calibrations
0.0
Cal ibrate Pé | eter Tnj.
Previous Meru 3 0.7
OH fail 0K
OM temp. 0K
PuTse SOI 0/0
Clioo. S0 ©
Int. ST 0/0

IFF

Calibrate transducer with

manometer. Push ComWheel to % Eég 8E
start zeroing. 0 EEPROM OF

How to calibrate

The calibration requires a pressure transducer (with an appropriate cable) and a pressure
manometer.

1. Connect the pressure transducer with the pressure manometer to the P4 connector.
Select Calibrate P4. Leave the transducer at room air pressure.

Press the ComWheel to start zeroing.

3. Supply a pressure of 100 mmHg to 300 mmHg to the transducer. The recommended
pressure is 200 mmHg.

4. Setthe pressure on the display to match the pressure reading on the manometer and
press the ComWheel.
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4.7 NIBP Module

Service menu for non-invasive blood pressure

measurement. NIBP Module Service Data
Service Data NIBP Demo Pressure o00000 000006

o Zeta -00010 000000

Pressure shows the measured pressure multiplied by | Calibraticns

10. This value is automatically zero-drift Safety Valve i‘ﬁ? ‘lé

compensated. Pulse Yalve ' W 150

Zero shows the difference between the zeroingvalue | . . brotect handle 0N fom iedd

in the permanent memory (stored when the module Calibr. prot. OFF  ADG b

is calibrated) and the current automatic zero-drift Preunatics +15 ¥ paver OFF AB7 ~1008

compensation multiplied by 10. The value can Watchdog

change between +20 and -20 mmHg. If the zero drift | preysous Menu

exceeds + 10 mmHg, the module should be

recalibrated.

Protect handle indicates hardware protection for

EEPROM memory. It should be ON all the time in

normal operation. If it is OFF, data cannot be read

from or written to EEPROM, only the calibration fiReouts s g f

protection can be set or reset by software. It can be Bad c-s by maod 0 EEPRIM 0K

turned to OFF by pressing the NIBP module buttons
Auto ON/OFF and Start Cancel simultaneously for 3 seconds, which also enables Protection ON/OFF menu
selection in the calibration menu.

Calibr. prot. shows software calibration protection and it should be OFF to enable calibration.
+15 V power refers to legacy NIBP modules. Not used in PRESTN series modules and E-PSM(P).

ADO to AD7 show the values of each eight channels of the A/D converter. AD7 is not used in PRESTN series
modules, M-NIBP module and E-PSM(P).

Timeouts is a cumulative number that indicates how many times the module has not responded to the
monitor's inquiry.

Bad checksums is a cumulative number that indicates how many times communication from the module to
the monitor has broken down.

Bad c-s by mod is a cumulative number that indicates how many communication errors the module has
detected.

The monitor starts counting these items at power up and resets to zero at power off. The values may also be
reset when a module is attached to the monitor frame and be set to 32769 or continuous counting may be
started when the module is removed from the monitor frame.

The nonzero values do not indicate a failure, but the continuous counting (more than 5 per second) or value
32769 indicates either a serial communication failure or a module not in place. Also failures in other modules
may cause these numbers to rise or be set to 32769.

RAM indicates the state of the RAM memory.

ROM indicates whether the checksum in the EPROM is in accordance with the one the software has calculated.
EEPROM indicates if the values stored in the permanent memory are valid.

The state is either OK, Fail or ? (module not in place or a communication error).
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4.7.1 NIBP Demo

A service menu for demonstrating the
oscillometric method of NIBP measurement. The NIBP Demo
menu shows the real-time pressure signals that Wave Recording | OFF
are measured from the NIBP cuff. The
measurement result is shown in the adjoining digit
field.

Wave Recording is for selecting the recording
option. If ON is selected, the pressure signals are
printed out in real-time on the recorder.

Remowe menu

Previous Menu

Remove menu widens the displayed waveform
area.

The menu can be closed by selecting the Previous
Menu or just by pressing the ComWheel if the
Remove menu was selected.
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4.7.2 NIBP Calibration

Active Leak Test: Wrap an adult cutf around a pipe
and connect the cuff to the module. Select the
active leak test (ON). The module automatically
pumps a pressure of 260 mmHg into the cuff. Wait
for several seconds until the pressure stabilizes.
Then check that the pressure reading does not drop
more than 6 mmHg per minute. If it does, leaking
point(s) should be detected and fixed. Cancel the
test by selecting the Active leak test OFF.

Calibration Check: After the calibration check is
selected (ON), the module zeroes the pressure
transducers at the beginning of the calibration
check. Do not pump pressure until the text
‘Calibrating’ appears in the NIBP digit field or the
zeroing will fail. After the zeroing is done, manually
pump pressure into the module and make sure that
the same pressure values are shown both on the
display and on the manometer. Pressure of both
pressure channels B1 and B2 are shown. The
pressure values are automatically zero-

NIBP Module Service Data
, . Bl B2
Calibration 00 000000
0 0o0ooo
dctive Leak Test |OFF A0 17
Calibration Check OFF oL 6
Protection OFF AD3 1502

Calibration

Previous Henu

A04 2
ON A05 -1643
IFF A0 5
IFF #07 -1505

2 At 0K
0 ROM oK
0 EEPROM OK

compensated, so the readings of B1 and B2 should be the same as the manometer readings.

Protection: Software calibration protection (ON/OFF). Select OFF when calibrating. Protection selection
becomes available in the menu after pressing the NIBP module buttons Auto ON/OFF and Start/Cancel
simultaneously for 3 seconds. For M-NE(12)STPR series modules: Protection can be set ON or OFF only when
the toggle switch at the bottom module is set to the right.

How to Calibrate

Calibration selection is available only when protection is OFF.
NOTE: Both channels B1 and B2 must be calibrated simultaneously.

NOTE: The module must be in the frame during the whole procedure.

NIBP calibration can be performed in the NIBP Service menu as follows:

1. If Protection is ON, change it to OFF by pressing the NIBP module buttons Auto ON/OFF
and Start Cancel simultaneously for 3 seconds, which enables the Protection selection.
Then press the buttons again for 3 seconds to enable Calibration.

NOTE: When the buttons have been pressed, the NIBP field shows an error message

‘Calibration switch on!".

NOTE: For M-NE(12)STPR series modules: If Protection is ON, change it to OFF by first turning
the toggle switch to the right at the bottom of the module, which enables the Protection
selection. Then turn the toggle switch to the left to enable Calibration. When the switch is at
the right, the NIBP field shows an error message ‘Calibration switch on!’

NOTE: When calibration is enabled, a message ‘Calibration not protected’ appears.

2. For proper zeroing to take place, remove the hose from the front panel connector. Select
Calibration and push the ComWheel. Messages ‘Zeroing’ and ‘Zeroed’ will appear in the
NIBP message field. After this, a pressure bar will appear beside the menu and the text
‘Calibrating’ will appear in NIBP digit field.
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3. Connect an external mercury manometer with a pump to the module through the both
tubes of the hose. Pump up to about 200 mmHg pressure (range of 150 to 300 mmHg
allowed) according to the manometer. Verify that both pressure values in the prompt field
match the manometer reading. If not, adjust by turning the ComWheel.

4. When the values are equal, push the ComWheel to confirm the calibration. After a few
seconds the ‘Calibrated’ message will appear in the NIBP digit field, which means that the
calibration data has now been saved.

NOTE: When calibrating NIBP, always change the displayed pressure value slightly with the
ComWheel, even in cases where the value would be correct. For example, change the value
one step higher and then back one step lower. The ‘Calibrated’ text should appear in the
display. This ensures that the calibration procedure is correctly registered and stored by the
module.

5. Use the module buttons again to enable Protection setting and set it ON, and finally
disable Protection setting.

4.7.3 NIBP Safety Valve

Test: Start test is for starting and Stop test is for

stopping the Safety Valve test. Safety Valve Safety Valve Data

Safety Valve Data: ADULT Pressure o000l 0guotd

For information on general items Pressure, Zero, Start Test zero ~00010- 000000

Protect handle, Calibr. prot., +15 V power, ADO to , ADO -16
. . Previous Menu A01 o}

AD7 as well as Timeouts etc., see service data a2 -l

descriptions in section “4.7 NIBP Module”. iy o0

Max. press and 2 s after stop show the measured provect tandle N Ao -lodd

values at Safety Valve test. +15 V power ON  ADV -1506

Safety Valve Test Adult/Infant

Wrap an adult cuff around a pipe and connect the

cuff to the module. Highlight Start test and give the

ComWheel a push. The test ends automatically or

when Stop test (appears in place of Start test) is Bl B2

Maw press 0 0

pushed. 2 g after stop 0 0

Max. press indicates the pressure at which the

safety valve opens and is normally 300 £15 mmHg [meouts ne (O

for adult and 150 mmHg +15 mmHg for infant. Bad c—s by mod 0  EEPROM (K

2 s after stop indicates the pressure at 2 seconds
after the pump has stopped and is normally > 270 mmHg for adult and > 130 mmHg for infant. If the value is
less, check leakage by the active leak test.
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4.7.4 NIBP Pulse Valve

Start test is for starting and Stop test is for

stopping the test. PUIse va]ve Pu.lse Va]ve Data
. . BL B2
Set Valve lets you adjust the opening of the pulse Start Test Prossyre 000000 000000
valve Zern -00010 000000
: Set Yalve
A -17
Pulse Valve Data Previous Menu ﬁgé ?
For information on general items Pressure, Zero, ﬁgi 1503
Protect handle, Calibr. prot., +15 V power, ADO to Protect handle 0N ADh -1644
. : “ Calibr. prot. OFF ] 4
AD7 as well as Timeouts etc., see section “4.7 NIBP 5V power o A7 1504
Module”.
Pulse
Yalve
150
Interval 240 mmHg —> 50 mmHg s
Timeouts 2 RAM 0K,
Bad checksums 0 ROM 0K
Bad c-3 by mod 0 EEPROM OK

How to check Pulse Valve

Wrap an adult cuff around a pipe and connect the cuff to the module. Select Start test and
push the ComWheel. The pressure rises beyond 240 mmHg and stops. The pulse valve opens.
The module counts the time it takes for the pressure to go down from 240 mmHg to 50 mmHg
and displays it on the screen. The test can be manually stopped by selecting Stop test.

The valve can be adjusted between 0 and 255 (0 for fully closed and 255 for fully open). First
select Set Valve and push the ComWheel. See the pulse valve value and adjust it by turning the
ComWheel. Then push the ComWheel to confirm the value.

The Interval 240 mmHg -> 50 mmHg time should be less than 60 seconds when the valve is
150 and less than 10 when fully opened (255). When fully closed (0), the system should be
airtight and the pressure does not drop. Depending on an individual, the pulse valve may
remain closed up to approx. value 100.

If the measured time deviates much from those above, then the pulse valve or its tubes are
faulty.
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4.7.5 NIBP Buttons/Leds

The selections Auto ON/OFF, Manual ON/OFF, STAT ON/OFF, and Measur. ON/OFF have effect
only on the NIBP module, M-NIBP.

Buttons/Leds Data

For information on general items Pressure, Zero,

Buttons/Leds Buttons/Leds Data

! Bl B2
Protect handle, Calibr. prot., +15 V power, ADO to futo  ON Pressure goooo0 000000
AD7 as well as Timeouts etc., see section “4.7 NIBP Manual ON zero ~00010- 000000
. a0 -17
Module”. STAT 0N AD1 6
a2 -
Measur. ON A03 1502
Buttons Checking Previous M protect fandle  ON 405 ~164)
revious Fend Celibr. prot.  OFF  ADG 4
The front panel keys function is confirmed by <15 ¥V power ON - AD7 -1505
pressing and releasing the key and observing that
OFF turns to ON at Auto On/Off, and Start Cancel.
i i i fut Set STAT  Start
Set Cycle Time and STAT On/Off are not in use with putD Cﬁ(ﬂe STel. gt
E-PSM(P). Time

OFF OFF OFF OFF

Timeouts 2 RAK 0K
Bad checksums 0 RO 0K
Bad ¢c-3 by mod 0 EEPROM (0K
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4.7.6 NIBP Pneumatics

Start Pump/Stop Pump: A manual control for the
pump. The selection changes to Stop Pump when the
pump turns on.

Open Exh1/Close Exh1: A manual control for the
exhaust valve 1. The selection changes to Close Exh1
when the valve is opened. This function is not used
with E-/ M-PRESTN and E-PSM(P) modules.

Open Exh2/Close Exh2: A manual control for the
exhaust valve 2. The selection changes to Close Exh2
when the valve is opened.

Open Zero valve: A manual control for the zero valve.
This function is not in use with E-/ M-PRESTN and E-
PSM(P) modules.

Set Valve: The opening of the pulse valve is adjusted
between 0 and 255 (0 for fully closed and 255 for fully
open). First push the ComWheel, then turn it to adjust
the value on the screen and finally push to set the
value.

Reset Clock will zero the time on the display. This

Pneumatics

Start Pump
Open  Exhl
Open  Exh2

L

Open Zetovalve
Set Valve
Reset Clock

Previcus Menu

Pneumatics Data
A1 BZ
Pressure 000000 000000
fero -00010 (00000
& -17
il &
A2 -1
A3 1802
A4 2
Protect handle 0y ADH -1643
Calibr. prot. OFF DG 4
+15 W power ON A7 -1B05
Pump Exhl Exh2 Pulse
Valwe  VYalve Yalve
OFF CLOSED CLOSED 0
Interval 20 mmHg —=> 185 mmHg Os
Timeouts 2 RAM 0K
Bad checksums 0 ROW 0K
bad c-s by mod 0 EEPROM 0K

function is not in use with E-/ M-PRESTN and E-PSM(P) modules.

Pneumatics Data field

For information on general items Pressure, Zero, Protect handle, Calibr. prot., +15 V power, ADO to AD7 as

well as Timeouts etc., see section “4.7 NIBP Module”.

Pump, Exh1 Valve, and Exh2 Valve show their states. NOTE: Exh1 Valve has no effect on the module.
Pulse Valve shows how much the valve is opened (0 to 255) during Valve Setting.

How to check Interval 20 mmHg -> 185 mmHg

Select Start pump at different combinations of the valves open/closed and push the
ComWheel. The module counts the time it takes for the pressure to go up from 20 mmHg to
185 mmHg and displays it. When all the valves are closed, the pump should be able to pump
the pressure in about 1 to 4 seconds into an adult cuff wrapped around a pipe. The pump does
not stop without selecting Stop Pump by pushing the ComWheel.
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4.7.7 NIBP Watchdog

These menu items have only effect on the M-NIBP
modules. They do not effect other NIBP modules.

Test ADULT: is to test watchdog timer in adult
mode (120 to 140 seconds).

Test INFANT: is to test watchdog timer in infant
mode (about 60 to 70 seconds).

Stop Test: is for stopping the test.
Watchdog Data field

For information on general items Pressure, Zero,
Protect handle, Calibr. prot., +15 V power, ADO to
AD7 as well as Timeouts etc., see section “4.7 NIBP
Module”.

Watchdog Interval: shows the time the +15 Vdirty
stays on during the test.

How to test Adult watchdog time

Watchdog

Test ADULT

Test IMFANT
Stop Test

Previous Henu

Watchdog Data

Bl B2

Pressure 000000 000000

7ern -00010 000000
a0 17

iy 5
il -1
403 1502
A4 2

Protect handle 0K Alh -1644
FF AdA 4

Catibr. prot.

+15 Y power M A7 -1804
Watchdog Interval s
Timeouts 2 RAM 0K
Bad checksums 0 ROM 0K
Bad c-s by mod 0 EFFROM 0K

Select Test ADULT and press the ComWheel. Watchdog interval starts counting up seconds
and keeps on counting as long as the +15 Vdirty is on. The time should be 120 to 140 seconds.

How to test Infant watchdog time

Select Test INFANT and press the ComWheel. Watchdog interval starts counting up seconds
and keeps on counting as long as the +15 Vdirty is on. The time should be 60 to 70 seconds.
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4.8 NMT

Service menu for Neuromuscular Transmission NMT .
Module, E-NMT or M-NMT. Service Data
Start Curr. test is a test where the module itself NMT Setup EE‘BF‘ ek EMG 1
1 1 anle check vatue:
checks the difference between a given current and Start Curr. test
the measured current. A 3 kQ resistance should be MaduTe keys: Start-up Stop/Cant.
. Tig/ref 3
connected between the stimulus electrodes before Stimilus mode: TOF  Measurement: ON
i i Record Data
s’gortlng the test. All the currents checked will be T 1162 Absolute T1 2166
displayed on the service data screen. After the Previaus Henu T2 1162 Absolute T2 2166
lue. the status of the test is sh if th T3 1160 Absalute T3 2162
current value, the status o e test Is snown. e 4% 1161 tbsolute T4 51p4
test is not passed, send the module back to the atiok 99 Ref 1863
factory for calibration. Hoise 52

) . . Offset 2625
T1%/ref T1% / ref gives a selection for changing

settings related to the NMT MechanoSensor. A setting

of 3 should always be used for normal monitoring. Curr st 233 Cure meas 243

The settings 1 and 2 are for research purposes only. Pulses 236

Record Data prints out the displayed service data Piezo probe: T1% OFF Ref.search ON

and circuit board information (id., serial number, and Timeouts o RaM 0K
; Bad checksums 0 RO 0K

software id.) on the recorder. Bad o-s by mod D ECPRON OF

Service Data
Cable shows the type of cable being used.
Cable check value shows the bit amount. To check the value for each cable, see the following chart:
- EMG -100..+100
- Cable OFF >1950
- Piezo 900...1100
- Regional block 600...800

Module keys checks the function of the module keys. A blue background appears at the back of the text
when a key is pressed for more than one second.

Stimulus mode shows the selected stimulus. Stimulus mode can be changed using the NMT Setup menu.
Measurement indicates ON/OFF.

T1%, T2% shows the measured response. A value of 1000 corresponds to 100%.
Absolute T1, T2 shows the voltage measured from the A/D converter.

Noise indicates the interference just before the measurement. A typical value is <100.
Offset is an average of the noise measurement. A typical value is 510.

Curr set is the selected current, a value of 700 corresponds to 70 mA.

Curr meas is the measured current, a value of 700 corresponds to 70 mA.

Pulses indicates pulses the module has produced.

Piezo probe T1% and Ref. search shows information related to the MechanoSensor settings.
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Timeouts is a cumulative number that indicates how many times the module has not responded to the

monitor's inquiry.

Bad checksums is a cumulative number that indicates how many times communication from the module to

the monitor has failed.

Bad c-s by mod is a cumulative number that indicates how many communication errors the module has

detected.

The monitor starts counting these items at power up and resets to zero at power off. The non-zero values do
not indicate a failure, but the continuous counting (more than 5 per second) indicates either a serial
communication failure, or a module not in place. Also failures in other modules may cause these numbers to

rise or be set to 32769.
RAM indicates the state of the RAM memory.

ROM indicates whether the checksum in the EPROM is in accordance with the software calculated value.
EEPROM indicates if the values stored in the permanent memory are valid.
The state is either OK, Fail or ? (module not in place or a communication error).

4.8.1 NMT Setup

Start-up is for starting the neuromuscular
transmission measurement.

Stop/Continue is for stopping/continuing the
measurement.

Stimulus Mode is for changing the stimulus mode.
The choices are: TOF - Train of Four, DBS -Double
Burst Stimulation or ST - Single Twitch mode.

Cycle Time is for changing the time interval for NMT
measurement. The choices are:

for TOF and DBS: Manual and from 10 sec to 15 min.

for ST: 1, 10 and 20 sec.

Current is for changing the stimulus current strength.

The current is either supramaximal (automatic
start-up search) or manually selected.

Pulse Width is for selecting the desired pulse width.
The choices are: 100, 200 or 300 ys.

NMT

Service Data

NMT Setup

Start-up
Stop|

Stimulus Mode TOF
CycTe Time 20 sec
Current S 23mé
Pulse Width 200 us

Previous Menu

1
T-Lp Stop/Cont.
Weasurement: OM
hbsolute T1 2162
tbsolute T2 2154
hbsoTute T3 2163

tbsolute T4 2143
ot 1863

[UTT meas 243

Ref.search ON

Réam 0K
ROM 0K
EEPROM 0K
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4.9 Oxygen Saturation Modules, E-NSAT, E-NSATX,
M-NSAT, M-OSAT

N/OSAT | N/OSAT SAT Data
NOTE: Preamp Error is indicated on the service menu,
even though module contains MP-204 board. Previous Menu
NOTE: The status and error indicators are not valid " =
for the M-OSAT, E-NSAT and the M-NSAT..04 revision. Sp02% 4800
SAT Data
PR shows the pulse rate value [bpm] calculated from NoPrahe 0
PulsgSearch 0
the pleth. ngﬁsgam 0
Sp0,% shows the oxygen saturation value CheckProbe 0
multiplied by 100. oreamp Error "
QUART Error Mo
Next are listed the messages that are sent from the 170 Error o
module to the monitor. Digit ‘0’ means that the
message is not active, ‘1" is for the active one.
Preamp Error indicates ‘Yes' if the Preamp Himeouts s o o
(MP-203(4)) board detects an error. gad c-s by mod 0

QUART Error indicates 'Yes' if an error is detected in the operation of QUART that is located in the Interface
board.

I/0 Error indicates 'Yes' if an error occurs in the communication between Preamp (MP-203(4)) and Interface
board.

Timeouts is a cumulative number that indicates how many times the module has not responded to the
monitor’s inquiry.

Bad checksums is a cumulative number that indicates how many times communication from the module to
the monitor has broken down.

Bad c-s by mod is a cumulative number that indicates how many communication errors the module has
detected.

The monitor starts counting these items at power up and resets to zero at power off. The nonzero values do
not indicate a failure, but the continuous counting (more than 5 per second) indicates either a serial
communication failure, or a module not in place. Also failures in other modules may cause these numbers to
rise or be set to 32769.

ROM indicates whether the checksum in the EPROM is in accordance with the one the software has
calculated.
The state is either OK, Fail or ? (module not in place or a communication error).
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4.10 More

Parameters
More...
Interface
TOND

EEG & EP

BTS

Entropy

DIS Interfacing

Previous Menu
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4.11 Interface module, E-INT, M-INT

Gases, SpO,, NIBP, Spirometry, SvO,/C.0O. indicate Interf -
the parameters for which service data is available. ntertace Service Data
The data which can be seen on those pages is raw

‘ . ) : Gases I-THT:
data from the interfaced monitors, which will be = id: state:watt
processed for the normal screen. spo2 B_INT:
. NIBP CR:? 1S:H}tw‘ma state:searcR
ch: id:Ultima state: searc
seerce DOtCl Spirometry ch:2 id:Ultima state: search
ch:3  id:Ulttma state: search

I-INT: Indicates the status of the interface via the UPI S02/C.0.
section. rt : none

. . ) Previous Menu rt oz nane
B-INT: Indicates the status of the interface via the 4
interface channels of B-INT or two channels of E-INT/
M-INT module.
id: The name of the interfaced monitor, e.g. Ultima.
state: describes the state of the connection,
alternatives are:
init' - the channel is initialized
‘wait' - the monitor is waiting for the external monitor Timeouts o pam 0K
‘online’ - the connection is ready Bad checksuns 0 ROM 0K

Bad c-s by mod 0

'search’ - the external monitor is being searched
rt: real time values that are available via the interface.

Timeouts is a cumulative number that indicates how many times the module has not responded to the
monitor's inquiry.

Bad checksums is a cumulative number that indicates how many times communication from the module to
the monitor has failed.

Bad c-s by mod is a cumulative number that indicates how many communication errors the module has
detected.

The monitor starts counting these items at power up and resets to zero at power off. The nonzero values do
not indicate a failure, but the continuous counting (more than 5 per second) indicates either a serial
communication failure, or a module not in place. Also failures in other modules may cause these numbers to
rise or be set to 32769.

RAM indicates the state of the RAM memory.
ROM indicates whether the checksum in the ROM is in accordance with the software calculated value.
The state is either OK, Fail or ? (module not in place or a communication error).
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4.11.1 Gases

The data on this page is the raw data received
from the interfaced monitor. This data will be
processed further for the normal screen.

4.11.2 Sp02

The data on this page is the raw data received
from the interfaced monitor. This data will be

processed further for the normal screen.

Interface

Previous Menu

id:
Active Mo

RR
EtCO2
FiC0z2
Et02
Fioz2
EtN20
FiN20
Etan
FiAa
Adid
Pint
Pamb
sts

Timeouts
Bad checksums

Gas data

Timeout Mo

33739 RAM
0 ROM

Bad c-s by mod 0

Interface

Previous Menu

Sp02 data

id:

Active Ho Timeout No

PR ---

Sp02% ---

mad¥ ---

ired ---

Ted ---

sts a001

Prohe0ff ]

NoProbe 0

Pulsesearch ]
Timeouts 34161 RAM 7
Bad checksums 0 ROM ?
Bad c-s by mod 0
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4.11.3 NIBP

The data on this page is the raw data received
from the interfaced monitor. This data will be

processed further for the normal screen.

4.11.4 Spirometry

The data on this page is the raw data received
from the interfaced monitor. This data will be

processed further for the normal screen.

Interface

Previous Menu

NIEP data

id:
hctive No

Hour
min
SEC
mode
Sws
Mea
[ia
PR

Timeouts
Bad checksums
Bad c-s by mod

Timeout No

34789 RAM 7 i
g ROM 7

Interface

Previous Menu

Spirometry data

id:
fctive Mo

Miexp
Minsp
TWexn
TWinsp
W

Comnl
Pneak
Pplat
PEEP
1:E

lIsts
Sts

Timeouts
Bad checksums
Bad c-s5 hy mad

Timeout Mo

35139 RAM 7 i
g ROM 7
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4.11.5 Sv02/C.0.

The data on this page is the raw data received f
from the interfaced monitor. This data will be Interface Sv02 data

processed further for the normal screen. ,
Previous Menu

id:
Active No Timeout Mo

[nthve -

ClAve -—— -
COTime -—= 0
C0Am - -
Btemp -==
Clvalue ---
[COvalue ---

Timeouts 35584 Rt
Bad checksums 0 ROM
Bad c-5 hy mod 0
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4.12 Tonometry

Service menu for Gastric Tonometry Module.

Service Data
Tonometry: Another route to reach Tonometry setup
menu.

PressSensCal: A selection to enter the module
pressure sensor calibration menu.

System Test: A selection to enter the module system
test.

CO2 Sensor: A selection to enter the module CO,
sensor menu.

Pneumatics: A selection to enter the module
pneumatics menu.

AD: A selection to enter the module AD value display.

Record Data: A selection to print out the shown
service data to the device defined in the ...Service -
Record Data menu.

TONO

Service Data

Tonometry
PrassSensCal
System Test
C02 Sensor
Pneumatics
AD

Record Data

Previous Menu

TONO

Statuses (HEX)

General 0000

Het 0000

ModuTe key 0000
Error Statuses (HEX)

Generalt error 0000

Preuma error 0000

H¥ error 0000

Testbit 0000
YoTtages

Ydd 5.00

byde 4.93

1hvdc 14.61

Preuma woltage 14.58

ity 14.64

Timeouts R 0K
Bad checksums 0 ROM 0K
Bad c-3 by mod 0 EEPRM (K

Statuses (HEX): See APPENDIX A: How to read HEX numbers.
General: Module general status. See Table 2 Module general status for a detailed description of the

message.
Table 2 Module general status
bit 0-5 Not used
bit 6 State error
bit 7 Communication failure
bit 8 Power failure
bit 9 Clock failure
bit 10 EEPROM checksum failure
bit 11 EEPROM writing failure
bit 12 ROM failure
bit 13 RAM failure
bit 14 Test mode
bit 15 Init mode
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HW Module hardware status. See Table 3 Module hardware status for a detailed description of the
message.
Table 3 Module hardware status
bit 0 Lamp ON
bit 1 Stepper motor ON
bit 2 Zeroing valve ON
bit 3 Pump valve ON
bit 4-15 Not used

Module key Module keyboard status. See Table 4 Module keyboard status for a detailed description of the

message.

Table 4 Module keyboard status
bit 0 Button 1 (start/stop) pressed

bit 1 Button 2 (Lab.Data) pressed

bit 2-15 Not used

Error Statuses (HEX):

General error  Module general error status. See Table 5 Module general error status for a detailed description
of the message.

Table 5 Module general error status
Bit Description What to do
bit 0-1 Not used. -
bit 2 Zeroing error. Zero gas signal out of limits or CO; sensor faulty. Send the
pressure or temperature signal varying during module to the factory for
measurement. repair.
bit 3 CO, measurement error. CO, signal out of limits or | CO, sensor faulty. Send the
pressure or temperature signal varying during module to the factory for
measurement. repair.
bit 4 Measurement error. Sensor temperature, CO, sensor faulty. Send the
measurement pressure or absorbance is out of | module to the factory for
limits. repair.
bit 5 Calibration error. Failure in calibration. Recalibrate.
bit 6 Pneumatic error. See pneumatic error status
bits for details.
bit 7 Lamp pulsing error. CO, sensor faulty. Send the
module to the factory for
repair.
bit 8-15 Not used. -
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Pneuma error

description of the message.

Module pneumatics error status. See Table 6 Module pneumatics error status for a detailed

Table 6 Module pneumatics error status

Bit Error label Description What to do

0 pumping error Stepper motor is not able to Check the function of the stepper
generate negative pressure at the | motor.
pump pressure sensor during
zeroing.

1 eq. to amb. press failed | Before filling the catheter, the Calibrate the pressure sensors. Check
pressure in the module tubing is the pump valve function.
equilibrated to the ambient pressure
by switching the pump valve on and
off. If ambient pressure is not
reached, this error is shown.

2 tubing/zero block occl | Pressure at the pump pressure Check tubing/valves for occlusion.
sensor gets too low, when air is
aspirated though the zeroing valve.

8 press sens values Pump pressure and catheter Calibrate the pressure sensors.

differ pressure readings differ more than
50 mbars.

9 pneuma fatal error This error is shown, if the pneumatic | Check for other pneumatics errors.
error occurred is considered fatal.

10 cath press too low Catheter pressure reading is below | Make sure that you are not applying
reasonable pressure values. too low pressure to the catheter

connector. Calibrate the pressure
sensors.

11 cath press too high Catheter pressure reading is above | Make sure that you are not applying
reasonable pressure values. too high pressure to the catheter

connector. Calibrate the pressure
sensors.

12 pump press too low Pump pressure reading is below Make sure that you are not applying
reasonable pressure values. too low pressure to the catheter

connector. Calibrate the pressure
sensors.

13 pump press too high | Pump pressure reading is above Make sure that you are not applying

reasonable values.

too high pressure to the catheter
connector. Calibrate the pressure
sensors.
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HW error Module hardware error status. See Table 7 Module hardware error status for a detailed
description of the message.
Table 7 Module hardware error status
bit 0 Lamp error
bit1,2, 3 not used
bit 4 CPU EEPROM error
bit 5 Sensor EEPROM error
bit 6 Internal AD converter error
bit 7 External AD converter error
bit 8 CO, termopile error
bit 9 Reserved
bit 10 Temperature detector error
bit 11 Pump pressure sensor error
bit 12 Catheter pressure sensor error
bit 13 Pneumatic power failure
bit 14-15 Not used

Testbit Testbit is a module production phase test status and is always 0000 (HEX). If the testbit status is
# 0000, then the module should be returned to the factory.
Voltages vdd; 5 V digital units driving voltage received from the module frame.

5vdc; 5 Volts of the module derived internally from 15vdc.
15vdc; 15 Volts of the module received from the module frame.

Pneuma voltage; 15 V voltage driving pneumatic elements of the module, derived from 15V
dirty.
15V dirty; 15 V voltage received from the module frame.
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4.12.1 Tonometry

This is another route to reach Tonometry setup menu, Others - Tonometry. For a detailed

description on how to use this menu see “User’s Reference Manual”.

Start / Stop Cycling is for starting or stopping the
measurement.

Display with PgCO2 is for defining the calculated
value displayed with PgCO2. The choices are Pg-Pa,
Pg-ET or pHI.

Lab Data is for entering the blood gas values nad
calculations.

PgCO2 Calibration is for calibrating the tonometry.

PgC0O2/Pg-ET Alarms is for disabling/enabling
alarms and adjusting the alarm limits.

How to calibrate PgCO,

Service Data

TONO

Tonometry

Stop Cycling
Otsplay with PgCO2  Pg-ET
Lab Data
FgCO2 Calibration
PC0Z2/Pg-ET Alarms

Previous Menu

Stop automatic tonometry
measurement.

2 ReH 0K
0 ROM 0K
0 EEPROM 0K

1. Connect the calibration gas sampling line to the regulator and to the module’s catheter

connector.
Select PgCO2 Calibration.

Wait until the text ‘Start feeding gas and press ComWheel. Feed gas until Adjust message
is displayed’ appears. Open the regulator and start feeding gas. Press the ComWheel and
continue feeding gas until the text ‘Adjust’ appears on the display.

4. Check that the displayed values match the values on the calibration gas container. Adjust

with the ComWheel, if necessary.

5. If airway gases are monitored, it is recommended to calibrate the airway gases at the

same time.
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4.12.2 Press Sensor

Start Calib.: A selection to start a module pressure
sensor calibration sequence. The procedure is guided
online.

Record Data: A selection to print out the shown
service data to the device defined in the ...Service -
Record Data menu.

TONO service data

Amb Press; ambient pressure measured by the
pressure sensor. All the pressure values are given in
both mmHg and mbar on this page.

Pump Press; pressure measured from the pumping
unit.

Cath Press; pressure measured from the catheter
line.

User Cal Press; pressure that the user sets during the
calibration sequence according to the pressure that

Press Sensor

Start Calib. |

Record Data

Previous Menu

mrHg mbar
Amb Press Th7 1009

nimkg mbar
Pump Press Ih7 1009
Cath Press 770 1027
User Cal Press 0 0
User Amb Press 0 0
Store HO

Last Press caltbration date:
1 Dec 2037 13:12

Make sure that catheter connector
ig open to room air and start
calibration.

is applied to the catheter port. The set value should be close to 100 mmHg.
User Amb Press; pressure that the user sets during the calibration sequence according to the current

ambient pressure in the room.

Store; a selection for storing/discarding the newly gained calibration values.
Last Press calibration date; data read from the module that tells when the module has last been calibrated.
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4.12.3 System Test

Start Test: A selection to start the automatic system
test sequence. The procedure is guided online.

Stop Test: A selection to stop the automatic system
test sequence.
Record Data: A selection to print out the shown

service data to the device defined in the ...Service -
Record Data menu.

TONO

Cathpres; pressure measured from the catheter line
[mbar].

Ambpres; ambient pressure in the room [mbar].
Pumppres; pressure measured from the pumping
unit [mbar].

System test results; detailed information of the test
results of different system parts. The meaning of the
messages:

"OK”, the part successfully passed the test
“FAIL", the part failed in the test
- “N/A”, the test could not be carried out properly.

System Test

Start Test |

Stop Test
Record Data

Previous Menu

TONO
Pressure sensor values (mharl:
Cathpres  Ambpres Pumppres
1027 1009 1009

System test results:
Pump upit function

Cath press = pump press
Tubtng leak test

Pump unit Teak test
Cath conn. leak fest
Block test

Zero valve function
Pump valve function

Close catheter connector and start
test.

See Table 8 Description of system test for a detailed description of the tested parts.
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Table 8

Description of system test

Test label

Description

If test fails

Pump unit function

Stepper motor aspirates/pushes room air
through the zeroing valve. If the stepper is
working properly, it is able to generate small
negative/positive pressure at the pump unit
pressure sensor.

Check the function of stepper
motor.

Cath press = pump press

Pump pressure sensor and catheter pressure
sensor readings are compared at three
pressures: at ambient pressure, at approx.
+100 mbar and -100 mbar.

Calibrate the pressure sensors.

Tubing leak test

The air tightness of the module inner tubing
from the zeroing valve to the pump valve is
tested.

Check tubing and connections
for leaks.

Pump unit leak test

The air tightness of the pump unit is tested.

Check pump unit for leaks.

Cath conn. leak test

The air tightness of the zeroing unit and
catheter connector is tested.

Make sure that the catheter
connector is properly closed
during the test. Check the
zeroing unit and the catheter
connector for leaks.

Block test

Air is aspirated through the zeroing valve. If
pressure at the pump pressure sensor drops
too much, the tubing/valves from the zeroing
valve to the pump pressure sensor is blocked.

Check the tubing/valves for
blocks.

Zero valve function

Module pneumatic system pressurized and
then the zeroing valve is opened to room air.
If the pressure does not drop, the zeroing
valve may not be functioning.

Check the function of the
zeroing valve.

Pump valve function

Module pneumatic system pressurized and
then the pump valve is opened to room air. If
the pressure does not drop, the pump valve
may not be functioning.

Check the function of the
pump valve.
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4.12.4 CO, Sensor

Lamp ON/OFF: A selection to toggle the sensor lamp
on and off.

Meas Signal: A selection to start an automatic signal
measurement sequence. This sequence measures
sensor lamp signal levels.

Meas Zero: A selection to start an automatic zeroing
measurement sequence.

Meas Gas: A selection to start an automatic gas
measurement sequence. This sequence first
performs the zeroing measurement. Then it
measures the CO, concentration of the sample of
arbitrary gas aspirated from the catheter port.
Record Data: A selection to print out the shown

service data to the device defined in the ...Service -
Record Data menu.

TONO

Calib gain; CO, measurement gain factor that is set
in calibration.

Lamp on current; sensor lamp current when lit.
Lamp off current; sensor lamp current when off.

C02 Sensor

Lamp OW/OFF
Meas Signal
Meas Zero
Meas Gas

Record Data

Previous Menu

TONO

Calib gatn

Lamp on current
Lamp off current
Block temp
Detector offset

Lamp status
£oz2 AD

£02 siagnal
£02 zera

£02 absorhance
C02 concentration

TEMP(C)
MEAS 29.08
ZERQD 29.01

PRESS (mbar
969.2
1009.3

Block temp; sensor temperature [°C] (in degrees centigrade).

Detector offset; CO, detector offset voltage.

Lamp status; displays whether the sensor lamp is on or off.

CO02 AD; signal from CO, sensor thermopile (AD counts).
CO02 signal; thermopile signal maximum - minimum when the lamp is blinking (AD counts).

CO02 zero; thermopile signal maximum - minimum during sensor zeroing when the lamp is blinking (AD counts).

CO2 absorbance; calculated light absorbance during CO, measurement.
CO02 concentration; CO, concentration (%) in sensor (does not include compensations related to catheter

measurement).

MEAS TEMP; CO, sensor temperature during signal measurement [°C].
MEAS PRESS; CO, sensor pressure during signal measurement [mbar].
ZERO TEMP; CO, sensor temperature during zeroing measurement [°C].
ZERO PRESS; CO, sensor pressure during zeroing measurement [mbarl].
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4.12.5 Pneumatics

Zero valve: A selection to toggle the zero valve on/off.

Press valve: A selection to toggle the pump valve on/
off.

Record Data: A selection to print out the shown
service data to the device defined in the ...Service -
Record Data menu.

TONO

Cathpres; pressure measured from the catheter line
[mbar).

Ambpres; ambient pressure in the room [mbar].
Pumppres; pressure measured from the pumping unit
[mbar).

Pneuma Power; displays whether electricity has been
connected to the pneumatics system or not.

Zero valve; displays whether the zero valve is on or
off.

Pump valve; displays whether the pump valve is on or
off.

Pneumatics

Zero valve
Pump walwve

Record Data

Previous Menu |

TONO

Pressure sensor values [(mbar) :
Cathpres  Ambpres Pugggrgs

983 1009

Prneuma Power

Zero valve

Pump valve

Gas removed count

Pneumatic errors:
pumping error

eq. to amb. press failed
tubing/zero block occl
press sens values differ
cath press too high

cath press too Tow

pump press too high

pump press too low
pneuma fatal error

Gas removed count; displays how many times gas is removed from the catheter during a

measurement cycle.

Pneumatic errors; detailed information of the performance of different pneumatics system

parts. The meaning of the messages:

‘NO’, the part performed OK during the measurement = ‘this error did not occur’
'YES', the part failed during the measurement = ‘this error did occur’

See Table 6 Module pneumatics error status for a detailed description of the messages.
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4.12.6 AD
Record Data: A selection to print out the shown AD TONO
service data to the device defined in the ...Service -
Record Data menu. Record Data
Previous Menu | EXTERNAL A0C
TONO £o2 1429
All the numbers in this section are AD counts, ie. L ess 30
computer internal data. pump press 2163
INTERNAL ADC
EXTERNAL ADC o 513
C02; CO, sensor CO, signal. i s
temp; CO, sensor temperature signal. %guggtvgggg% ggg
cath press; pressure measured from the catheter lamp current 11
line. 1BV dirty 499
pump press; pressure measured from the pumping
unit.
INTERNAL ADC
VDD; 5 V digital units driving voltage received from
the module frame.

5V; 5 Volts of the module derived internally from

15vdc.

15V; 15 Volts of the module received from the module frame.

pneuma voltage; 15 V voltage driving pneumatic elements of the module, derived from 15 V dirty.
CO2 det offset; CO, detector offset voltage.

lamp current; CO, sensor lamp current.

15V dirty; 15 V voltage received from the module frame.
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4.13 EEG & EP

Service menu for EEG Module for

Mod Mon Timeguts

is ON or OFF. Measurement should start by itself tod Man Bad Checksum
Mon Mod Bad Checksum

electroencephalography and evoked potentials (EP) EEG & EP Measurement: ON Hgnﬁaq%; (1}
ontage:
measurements. Montage Typa: bip
. Check Electr.
Check Electr.: Headbox measures impedance of EP Start/Stop
electrodes. Works the same way as from EEG menu Start ALY Imp. Check
or the headbox/module button. Module 4 E}mndbMeaSH 8
Start AEP: AEP measurement is started with current Headbos saauo
i EP Meas. 0
AEP settings. Setup Sending BP0
Module: Service data is changed to the module view , Ea'"- E‘"gff'" ]
. . . Previous Menu eserve
(some of the data in this view is though from Reserved? 0
headbox).
Headbox: Service data is changed to headbox view. HE mgg E*Qeﬁﬁtsk 8
Service data in module view Moo HB Bad Fhockanm 5
Measurement shows whether the EEG measurement 5
0
0

when the leads have been on for about 15 seconds.
Montage shows the active montage in monitor. M of
HB Montage shows the montage attached to EEPROM 0K
headbox. 0 means no montage, 1 basic, 2 general,
3 AEP, 4 Mont4, etc. up to 8, which means Mont8.

Montage Type shows whether the montage is bipolar or referenced.

EP Start/Stop is highlighted when the EP Start/Stop button is pressed in headbox or module.
Imp. Check is highlighted when the Imp. Check button is pressed in headbox or module.
Imp. Meas. shows 1 if the impedance measurement is on in the module.

Headbox Off shows 1 if the headbox cable is not connected to the module.

EP Meas. shows 1 if the evoked potential measurement is active in the module.

Sending EP shows 1 if the module has acquired 100/200 new epochs and is sending them to the monitor.
Par. Error shows 1 if the evoked potential parameters active in the module are conflicting with each other.
Reserved 1 is reserved for future use.

Reserved 2 is reserved for future use.

HB Mod Timeouts is a cumulative number that indicates how many times the headbox has not responded to
the module’s inquiry.

HB Mod Bad Checksum is a cumulative number that indicates how many times there has been an error in the
message from the headbox to the module.

Mod HB Bad Checksum is 1 if there has been errors in the messages from the module to the headbox.

Mod Mon Timeouts is a cumulative number that indicates how many times the module has not responded to
the monitor’s inquiry.

Mod Mon Bad Checksum is a cumulative number that indicates how many times there has been an error in the
message from the module to the monitor.

Mon Mod Bad Checksum is a cumulative number that indicates how many times there has been an error in the
message from the monitor to the module.

RAM indicates the state of the RAM memory.

ROM indicates whether the checksum at the EPROM is in accordance with the one the software has calculated.
EEPROM indicates if the values stored in the permanent memory are valid.

The states in memory checks are OK, Fail or ? (module not in place or a communication error).

RAM oK
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4.13.1 EEG & EP Setup
Service data in Headbox view

EP Start/Stop is highlighted when the EP Start/Sto
t/Stop is highlig P | EEG & EP [ c» seart/s
button is pressed in the headbox or module. Tmp. Check
Imp. Check is highlighted when the Imp. Check Check Electr. i 9 a4
button is pressed in the headbox or module.
Start AEP fctive 1 1 1 1
Lead off+ O 0 0 0
Active shows 1 if the channel is active. ModuTe Lead off-— 000 0
Headb | Imped+ 22 22 22 2.3 kimm
Lead off+ shows the lead off status of all plus eadbox moed~ 18 T4 T8 15 tom
electrodes. 0 means that the lead is on and 1 that Setup
. BSR 2 2 2 2
the lead is off. ) Artefact 0 0 0 0
. Previous Menu rierac
Lead off- shows the lead off status of all minus Notse 0 0 0 0
electrodes. 0 means that the lead is on and 1 that EMG AD 560
the lead is off. Leadset Al 199
Bipalar 1
) B0 Hz 0
Imped+ shows the impedance of plus electrodes of Imp. Meas. 0
. . Imp. Eheck Failed 0
the last impedance check in all channels.
Imped- shows the impedance of minus electrodes of B et el fate
the last impedance check in all channels. EP Epoch Points 241
EP Channels 2
HE Rom Error 0

BSR shows the burst-suppression classification of
EEG waveforms. 0 means artifact, 1 suppression, 2 burst and 3 invalid (the EEG is not classified).

Artefact shows the artefact status of all channels. 0 means that there are no artefacts on the signal and 1
means that there are artefacts.

Noise shows 1 if the activity of FEMG is too high for clean EEG signal and that EEG is not probably reliable.

EMG AD shows the latest AD conversion result of FEMG signal without any filtering or scaling.
Leadset AD shows the latest AD conversion result of lead set signal without any scaling.

Bipolar shows the montage type that is active in the module and headbox. 1 means bipolar and 0
referenced.

60 Hzis 1 if the power frequency filter is set for 60 Hz power frequency.

Imp. Meas. shows 1 if the impedance measurement is on in the headbox.

Imp. Check Failed shows 1 if the impedance check has failed.

EP Meas. shows 1 if the evoked potential measurement is active in the headbox.

High EP Sampl. Rate shows 1 if the headbox uses higher sampling rate for 10 ms EP measurement.
EP Epoch Points shows the number of samples collected for each epoch.

EP Channels shows the number of channels used in EP measurement.

Hb ROM Error is 1 if the checksum at the EPROM is not in accordance with the one the software has
calculated.
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The items in the setup menu are a collection of items
in normal EEG and EP menus. There are no special
service settings in this menu.

Imp. Cycle: Impedance measurement repetition
time.

Select Montage: Selection of headbox’s electrode
configuration.

EEG Channels: Number of active channels in EEG
measurement.

Montage Type: Selection of bipolar (Bip)/referenced
(Ref) montage.

Cycle: EP measurement repetition time.

Stim. Frequency: EP measurement’s stimulation
frequency.

Stim. Intensity: Intensity of EP stimulus.

EEG & EP

Measurement= 0N

Kontage: 2

~ Setup

Imped. Cycle

| 16 min

select Montage
EEG Channels
Kontage Type
Cycle

Stim. Frequency
Stim. Intenstty

Previous Menu

Gen.

4

Bip
Manual
8.1 Hz
40 dB

18 Montage: 2
tontage Type: Hip

=TT AR L]
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4.14 BIS

Service menu for BIS Module, E-BIS or M-BIS, for Bispectral index measurements.

Module service page

Check Sensor activates the sensor impedance check.

Module BIS Measurement: ON MODULE
Measurement indicates if BIS Engine is on: ON/OFF. Check Sensor ng-M§Q§C§e§ey

Imp. Check Key indicates that the key in the module | 1sdute Impedance Meas.  COMBINED
front panel works properly.
Bis Menu Key indicates that the key in the module
front panel works properly.

Impedance Meas indicates the impedance Previous Henu
measurement mode. The modes are CYCLIC/
COMBINED/GROUND/OFF.

:

Sensor BIS engine errors:

BIS Setup

BIS Engine errors: error messages created by DSC or General_statusl 0000
. . L L Bis_statusl 1708
BIS Engine. For a detailed description of the error Mags to BE 56 Mags from BE 20281
message see Table 11 BIS Engine and DSC error Mod Mon Tineouts >
messages. Mod Mon Bad Checksum 0
Mon Mod Bad Checksum 0
Statuses (HEX): See APPENDIX A: How to read HEX Bad Checksums from BIS 8
o s oo B
General Status1 m@cotes the generol status of the EEPROM  OF MG %10
module. For a detailed description of the message SR 0

see Table 9 Module general status.

Bis_status1 indicates the BIS Engine status. See Table 10 BIS Engine status for a detailed description of the
message.

Msgs to BE number of data packages sent from the interface board to BIS Engine.

Msgs from BE number of data packages sent from BIS Engine to the interface board.

Mod Mon Timeouts is a cumulative number that indicates how many times the module (interface board) has
not responded to the monitor’s inquiry.

Mod Mon Bad Checksum is a cumulative number that indicates how many times there has been an error in
the message from the module (interface board) to the monitor.

Mon Mod Bad Checksum is a cumulative number that indicates how many times there has been an error in
the message from the monitor to the module (interface board).

Bad Checksums from BIS is a cumulative number that indicates how many times there has been an error in
the message from the BIS Engine to the module interface board.

RAM indicates the state of the RAM memory.

ROM indicates whether the checksum at the EPROM is in accordance with the one the software has
calculated.

EEPROM indicates if the values stored in the permanent memory are valid.

The states in memory checks are OK, Fail or ? (module not in place or a communication error).

Measured parameters indicated:

BIS indicates BIS index; range 0...1000 (corresponds to 0..100)

SQI indicates signal quality index; range 0...1000 (corresponds to 0..100)

EMG indicates EMG activity level; range 0..10000 (corresponds to 0..100dB NOTE! On the display, EMG will
be shown between 30..55dB on the bar graph or 30..80dB on the trend)

SR indicates supression ratio; range 0..100 (corresponds to 0...100%)
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General_Statusl Module general status
Table 9 Module general status

bit 0-5 Not used

bit 6 State error

bit 7 Communication failure
bit 8 Power failure

bit 9 Clock failure

bit 10 EEPROM checksum failure
bit 11 EEPROM writing failure

bit 12 ROM failure

bit 13 RAM failure

bit 14 Test mode

bit 15 Init mode

BIS_Statusl BIS Engine status
Table 10 BIS Engine status

bit 0 Check Sensor key pressed

bit 1 BIS key pressed

bit 2 Inpedance check mode cyclic

bit 3 Impedance check mode combined

bit 4 Impedance check mode ground

bit 5 Impedance check off

bit 6 Measurement on

bit 7 EEG measurement on

bit 8 Impedance check on DSC channel 1 passed
bit 9 Impedance check on DSC channel 2 passed

bit 10 BIS Engine powerup failure

bit 11 DSC selftest failure

bit 12 DSC quick test failure

bit 13 DSC selftest on

bit 14 No data from BIS Engine

bit 15 Not used
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Table 11 BIS Engine and DSC error messages

Message

Errors of type 2

lllegal message ID

Errors for layer 3 packets

lllegal command parameter

lllegal length for layer 2 data

Disabled interrupt received -
UART transmitter empty interrupt

UART related errors

Disabled interrupt received -
UART modem interrupt

No status nibble received

DSC related errors

DSC not connected

DSC disconnected after test failure

lllegal DSC ID

DSC power regulation fault

DSC interface fault

DSC did not respond to command

lllegal PIC ID

DSC overcurrent

DSC overrun

EEPROM Bad packet length

Software update related
errors

EEPROM Bad checksum

EEPROM Bad code length

EEPROM lllegal packet subtype

EEPROM physical write error

EEPROM NOT_DATA_TIMEOUT
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4.14.1 Sensor

Sensor type: indicates the type of the sensor
connected.

Lot code: indicates the manufacturing lot code of the
sensor. The lot code contains the manufacturing
date and shift.

Serial no: indicates the serial number of the sensor.
Shelf life: indicates max storage duration.

Usage count: indicates how many times the sensor
has been attached/detached. Not in use.

Mains Freq.: indicates the set mains frequency;
50Hz/60 Hz.

Sensor Impedances: indicates the last measured
impedances.

Imped. indicates the measured impedance value in
Kohms.

Qualif. indicates the quality of the measured
impedance; PASS/FAIL.

BIS

Check Sensor

Module

Senzor 4

BIS Setup

Previous Wenu

SENSOR
Sensor type: Demo sensor
Lot code: 09110211
Serial no: 00069
Shelf Tife: 12 months

Usage count: 0

Matns Freq. 50 Hz

Sensor Imped.
1 il
2 24
3 4
4

BE powerup test:
D3C selftest chl:
D3C selftest chl:

BIS 690
501 825
EHG 2629
SR 0
D5C status

Sensor status
BE powup stat

Qualif.
PASS

PASS
PASS
PASS

0000 0000 0000 0000
031
0000

BE powerup test: indicates the status of BIS Engine power up test: PASS/FAIL.
DSC selftest ch1: indicates the DSC selftest status for channel 1: PASS/FAIL.
DSC selftest ch2: indicates the DSC selftest status for channel 2: PASS/FAIL.

Measured parameters indicated:

BIS indicates BIS index; range 0..1000 (corresponds to 0..100)
SQI indicates signal quality index; range 0..1000 (corresponds to 0..100)

EMG indicates EMG activity level; range 0..10000 (corresponds to 0..100dB)

(NOTE! On the trend display, EMG will be shown between 30..80dB)
SR indicates supression ratio; range 0...100 (corresponds to 0..100%)

Statuses (HEX): See APPENDIX A: How to read HEX numbers.
DSC status: indicates the DSC status for the four channels. See Table 12 DSC

status for a detailed description of the message.

Sensor status: indicates the Sensor status. See Table 13 Sensor status for a

detailed description of the message.

BE powup stat: indicates the BE power up status. See Table 14 BE power up status

for a detailed description of the message.
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Table 12 DSC status
bit 0 Noise test
bit 1 BIS key pressed
bit 2 Blocked droop test
bit 3 Unblocked gain test
bit 4 Impedance wait time out test
bit 5 Noise timeout test
bit 6 Blocked timeout test
bit 7 Unblocked timeout test
bit 8 DSC not connected test
bit 9 Not used test
bit 10 Not used test
bits 11- | Not used
15
Table 13 Sensor status
bit 0 Quick selftest pass
bit 1 Quick selftest gain
bit 2 Quick selftest noise
bit 3 Quick selftest fail
bit 4 Quick selftest valid
bit 5 Sensor valid
bit 6 Sensor invalid
bit 7 Sensor too many uses
bit 8 Sensor expired
bit 9 Sensor validity unknown
bits 10- | Not used
15
Table 14 BE power up status
bit 0 XRAM test
bit 1 Dma test
bit 2 Timer test
bit 3 Fpga test
bits 4 -15 | Not used
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4.14.2 BIS Setup

Automatic Check: A selection to define whether the
automatic sensor check is used ON/OFF.

Test DSC indicates the status of the DSC self test;
PASS/FAIL.
Filters: A selection to define if filters are used

ON; disturbances are filtered from the raw EEG signal
OFF; raw EEG signal is shown.

BIS SENSOR
BIS Setup ensor
1L
Automatic Check |ON the
Test DSC PASS
FiTters ON
Previous Memu if.
PASS
PASS
PASS

Set automatic sensor checking
ON or OFF.

10 0000 0000 0000
031
0000
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4.15 Entropy

Check Sensor Module measures the impedance of
sensor electrodes. Works the same way as from
Entropy menu or module key.

Module Service data is changed to the module view.

Measurement shows whether the Entropy
measurement is ON or OFF. Measurement should
start by itself when the sensor is attached to the
patient.

Last service shows the date of last maintenance.

Entropy refers to the respective module key. Is
highlighted when the Entropy key is pressed on the
module. (Opens the Entropy menu.)

Check Sensor is highlighted when the Check Sensor
key is pressed on the module. Activates the sensor
check.

Mains shows the currently used mains frequency, 50
or 60 Hz:

Entropy

Check Sensor

Module 4

Sensor

Previgus Menu

Measuremert: ON
Last service:

Entropy
Check Sensor

Mains 50 Hz

BSR status  Suppression
Artefact Uit
Diathermy 0ff

AD clipped  UTT

Alg. ver. (Mon) 0
Ala. ver. (Mod) 1
Mg. ver. used

Timeouts 2
Mod Mon Bad Checksum 0
Mon Mod Bad Checksum 0
R 0K

ROM 0K
EEPROM 0K

BSR Status shows Burst if the module is not currently detecting suppressed EEG. Shows
Suppression if the module is detecting suppressed EEG periods.

Artefact shows Off, if there is no high-frequency noise present, On if the module detects noise.
Diathermy shows On, if the module is detecting diathermy (i.e., electrocautery).

AD clipped shows On, if the signal is getting clipped at the A/D converter.

Alg. ver. (Mon) shows the monitor algorithm version number.
Alg. ver. (Mod) shows the module algorithm version number.
Alg. ver. used shows the currently used algorithm version.

Timeouts is a cumulative number that indicates how many times the module has not responded

to the monitor's inquiry.

Mod Mon Bad Checksum is a cumulative number that indicates how many times there has been

an error in the message from the module to the monitor.

Mon Mod Bad Checksum is a cumulative number that indicates how many times there has been

an error in the message from the monitor to the module.

RAM indicates the state of the RAM memory.

ROM indicates whether the checksum at the EPROM is in accordance with the one the software

has calculated.

EEPROM indicates if the values stored in the permanent memory are valid. The states in memory
checks are OK, Fail or ? (module not in place or a communication error).
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4.15.1 Sensor

Sensor Service data is changed to the sensor view.

Entropy refers to the respective module key. Is
highlighted when the Entropy key is pressed on the
module. (Opens the Entropy menu.)

Check Sensor is highlighted when the Check Sensor

key is pressed on the module. Activates the sensor
check.

Cable indicates whether the Entropy sensor cable is
connected to the module or not.

Sensor indicates whether the Entropy sensor is
connected to the cable or not.

Sensor S/N module reads the manufacturing serial
number from the sensor chip.

Sensor Lot module reads the manufacturing lot
number from the sensor chip.

Lead 1/2/3 shows the lead on/off status of all sensor
electrodes.

Entropy

Check Sensor
ModuTe

Sensor

L

Prevtous Menu

Entropy

Check Senszor
Cable On
Sensar

Un
Sensor 3/N N/A

1
Lead On

Imped. 0.0

Imp. Heas.
Imp. Check

Off
0K

Sensor Lot —-/—-/--

2 3
On On

0.0 0.0 kOhm

Imped. 1/2/3 shows the respective impedance value of each

sensor electrode of the last impedance check.

Imp. Meas. shows On if the Automatic check (sensor impedance

measurement) is on in the module.

Imp. Check shows OK if the last impedance check has been

successful.
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4.16 DIS Interfacing

4.16.1 Interfacing

Monitor Setup

Screen 1 Setup
Screen 2 Setup
Sweep Speeds
Select Mode
Time and Date

Interfacing

Install/Service

i L A 1 R 1

Hormal Screen

Make permanent changes and
changes to modes.
Show Service menus.

Monitor

Setup

Interfacing

Gases |Modu1e

How to interface

To select the parameter data source:

Spirometry
NIEP

Spo2

c.0.

Sv02

PgCoz

BIS

Status Page
Previous Menu

select gases from
external monitor.

Datex

Madule
Module
Module
Module
ModuTe
ModuTe

module or

®  Press the Monitor Setup and select Interfacing.

®  Select the desired measurement parameter, for example Gases.

®  Select the desired source by name, for example Aest.
NOTE: The name of the device is visible on the list only if the device is correctly connected to

the module.
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4.16.2 Status Page

Access via Monitor setup - Interfacing.

The selection Next page is available, if more than 8
DIS modules are connected to the DIS bus
simultaneously.

Interfaces

The menu displays a list of all connected DIS modules
and the statuses of the corresponding external
devices.

If the bus voltage is too low, you cannot add more
devices. ‘'DIS module bus voltage low. Do not add
more devices or reduce cable length’ message
appears.

4.16.3 DIS Interfacing

DIS Interfacing

The menu displays submenus for all connected DIS
modules.

Previous Menu |

Return to
previous menu.

Status Page Interfaces
-White Line Monitors
Next Page Device connected

Hore...

DIS

Frevious Menu

Interfacing

Return to prewious menu.
There are not connected
interface hoxes.
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4.16.4 DIS Module specific page

Service Data

Product name: DIS module name.

Product type: DIS module type.

Driver sw id: DIS module software and its release
date.

Short product name: DIS module name.

Module serial number: DIS module serial number.

HW card type: PCB type.

HW id: DIS module PCB identification number.
HW test date: DIS module PCB testing date.
Unit serial number: DIS module PCB serial
number.

Comment field: Indicates the status of the
external device.

DIS Module

Prewious Menu

Service Data

Product name  Baxter YWigilance
Product twpe  N-DISYIG

Oriver sw id  8001734-1.0 2001-05-22
Short produckt name  Winil

Module serial number 4546967

HW card type DI

Hy 1d 3000272 -002
HW test date 2001-09-25
Unit serial number 0525921549

external device is connected

bus waltage 7.93% HORMAL

module to monitor communication

tout:2 cge: 0
external device communication packets
¥ b rxoerr: 0 txr 0

required serial communication settings
hit rate 19200, § data hits
parity none, 1 stop bit

Ram 0K Rom 0K EEFROM DK

bus voltage: DIS bus voltage, measured by the Central Processing Board in S/5 Compact Monitor. The value

should normally be within 6..8 V.

tout: DIS module timeouts, seen by the monitor. The value should not increase more than by 5 per second.
cse: DIS module checksum errors, seen by the monitor. The value should not increase more than by 5 per

second.

rx: The number of data packets from the external device received by the DIS module.
rx err: The number of data errors from the external device received by the DIS module.
tx: The number of data packets to the external device sent by the DIS module.

Ram: Status of DIS module RAM memory.
Rom: Status of DIS module ROM memory.
EEPROM: Status of DIS module EEPROM memory.
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5 Set/Test

In the power supply unit, there is a safety element,
which needs refreshing at least every 1.5 seconds. If
the main CPU's software will not refresh, safety
element gives reset to main CPU. In normal
operation the main CPU's software refreshes safety
element every 0.2 seconds.

The purpose of the safety element is to restart the
monitor if there is a serious malfunction. This feature
is useful in two cases: when the main CPU's software
is not able to control the monitor, and when the
software controls the monitor but detects a serious
malfunction.

Watchdog tests ensure the proper functionality of
the safety element's various sections.Watchdog test
ensures directly that the watchdog of the power unit
functions properly. Choosing this test prevents
safety element from refreshing and shows running
seconds with an accuracy of 0.1 seconds.

The test should have the following result when the

Service Menu

Sw version / Unit id

Watchdog |
WD by Owerload
WO by UPL
Wo by GSP
Factory Reseft

Country Settings

Previous Menu

Set / Test

[ia]
-
—
@
<
T,

safety element is working properly: The monitor will restart after 1.5 seconds from the start of the test. In
malfunction: '>20 s'is displayed, and the test will interrupt. In this case, the fault is in the safety element of the

power unit.

WD by Overload test ensures the functionality of a feature, where the software controls the monitor, but

detects an overload situation in the main CPU.

The test should have the following result when the feature is working properly: The monitor will restart after 15

seconds from the start of the test.

WD by UPI test ensures the functionality of a feature, where the software controls the monitor, but detects a
malfunction at the UPI section. The test will prevent the UPI processor from functioning during the test.

Immediately after the test starts the plotting stops. The test should have the following result when the feature
is working properly: The monitor will restart the UPI section without any visual effects.

WD by GSP ensures the functionality of a feature, where the software controls the monitor, but detects a
malfunction at the GSP section. The test will prevent GSP processor from functioning during the test.

The test should have the following result when the feature is working properly: The monitor will restart the

GSP section without any visual effects.

Factory Reset restore factory default settings and clear data memories. Factory reset should be run if
monitor software is replaced or if the SRAM/Timekeeper IC, or its battery is replaced.
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5.1 Country Settings

Language
Select the software language.
National Reqs

Select the software features, which include national
requirements.

Power Frequency

Set the power frequency (50 Hz/60 Hz). This setting
is used to filter out possible power frequency
interference from the parameter measurements.

Time format

Set the time format of the real time clock (24 h/12 h).

Set / Test

Country Settings

Language | Eng.

Hational Regqs MNone
Power Frequency 50 Hz
Time Format 24 h

Previous Menu

Change Tanguage translation of
screen texts,
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6 Service Log

Error, event, alarm and maintenance data is stored in Service Log.

The service log contains information about the occurred monitor errors, events and alarms since the last
factory reset or service log reset. The service log is saved in the EEPROM memory of the main CPU board. The
user can also store different maintenance events in the maintenance log.

Maintenance menu is for setting and viewing the

maintenance information of the monitor. Service Log Error Hi story

Error History is for selecting the error history view
onto the right side of the menu.

Last errars:
Maintenance

|

Event History is for selecting the event history view | 7T History VIS module discontested o e0.08
onto the right side of the menu. Event History P e
Alarm History is for selecting the alarm history view | Alarn History

onto the right side of the menu. SeroTl Last Fr

Scroll Last Er (Ev) is for scrolling the error / event / Serall Countrs

alarm information on the right side of the menu. Record Data Errar counters:

Scroll Counters is for scrolling the error / event /

. ; Reset Lo
alarm counters on the right side of the menu. ¢

. . . Previous Menu
Record Data is for recording the service log

information onto the recorder.

Reset Log is for clearing up the content of the
service log. This function should be run after a
performed maintenance. In Error/Event history view,
the Reset Log command clears up both the error and Last Tog reset:  2004-Apr-21 09:19:34

the event log. In the Alarm History view, the Reset
Log command resets only the alarm history log.
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6.1 Maintenance

The Maintenance History Log gives the user a possibility to store the maintenance history of the monitor. The
user can store different planned maintenance (PM) events, repairs and upgrades in the maintenance history

log.
Running hours: shows how many hours the monitor
has been on. User cannot reset this value.

since This date and time is set at the factory and it
shows the manufacturing date and time. User
cannot reset this date and time.

since last 1 year PM: shows the running hours since
the last 1 year PM storing.

Last events: The section shows the last
maintenance events and the time of their
occurrence.

Event counters: The section contains counters for
each different maintenance events. The time of
occurrence of the last event is shown beside each
counter.

6.1.1 Planned Maintenance

1 Year PM gives you the possibility to store a 1 year
PM event in the maintenance history log.

Other PM gives you the possibility to store another
PM event in the maintenance history log.

Notify on PM This feature is for future purposes.

Maintenance| Maintenance History

Running hours: 791
since 2001-Jun-20 09:43:00
since Tast 1 Year PM: 0

Plan. Maint

Repair
Upgrade

Last events:
Remove Last Ev

Scroll Last Bv
Scroll Countrs
Recard Data

Previous Menu
Event counters:

Maintenance | Maintenance History

Planned Maintenance

! Year P |
Other PM
Hotify an M Mo

Previous Menu

Ol—Ju%—ZO 09:43:00

Sawve 1 year PM to maintenance
history.
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6.1.2 Repair

The repair menu gives the user a possibility to store
repair events in the maintenance history log. The
different repairs that can be saved are: Display,
Power Supply, Recorder, Frame (e.g. board in the
frame), Parameters (e.g. a board in the parameter
module) or Other (a miscellaneous repair not
specified by previous options).

6.1.3 Upgrade

The upgrade menu gives the user a possibility to
store the upgrades in the maintenance history log.

Maintenance | Maintenance History

Repair

Display

Power Supply
Recarder
Frame
Parameters
Other

Previous Menu

Save repair of Display to
maintenance history.

01-Jun-20 09:43:00
: U

Maintenance| Maintenance History

Upgrade

Upgrade

Previous Menu

Save upgrade to maintenance
history.

01-Jun-20 09:43:00
d U
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6.2 Error History

Last Errors: The section shows the last monitor
errors and the time of their occurence.

Error counters: The section contains counters for
each different (detected) monitor error. The time of
occurrence of the last error is shown beside each
counter.

Last log reset: The date and time of the last Error/
Event log reset.

Possible errors:

Fast cold start indicates the number of erroneous
cold starts with power off time less than 20 seconds.
The reason can be either a failing lead acid battery
or a software problem that was solved by the
hardware watchdog circuitry located in the
monitor’'s power supply unit.

GSP watch-dog timeout indicates an erroneous
restart controlled by the main CPU board and
caused by the display controller board. The restart is
listed as a fast cold start.

Service Log

Matntenance
Error History
Fvent History
Aarm History
Scroll Last Er
Scroll Countrs
Recard Data
Reset Log

Previous Menu

Error History

Last errors:

DIS module disconnected
2004-Apr-26 13:50:08

Errar counters:

Last log reset:  2004-Apr-21 09:19:34

UPI watch-dog timeout indicates an erroneous restart controlled by the main CPU board and caused by the

UPI section. The restart is listed as a fast cold start.

6.3 Event History

Last events: The section shows the last events and
the time of their occurrence.

Event counters: The section contains counters for
each different (detected) event. The time of
occurrence of the last event is shown beside each
counter.

Last log reset: The date and time of the last Error/
Event log reset.

Possible events:

Cold start is a start-up with power off time more
than 15 minutes. The trend memory is cleared and
monitoring starts with the user default settings.

Warm start is a start-up with power off time less
than 15 minutes. The trend information and
possible temporary settings are still available.

Service Log

Matntenance
Error History

Event History

J

Alarm History
Serall Last Ev
Scraoll Countrs
Record Data
Reset Log

Previous Menu

Event History

Last events:

Time set by network (2 s)

2004-May-04 14:12:42
Time set by network (6 s)

2004-May-04 09:22:42
Time set by network (6 s)

2004-Apr-30 09:22:11

Event counters:

Cold start

Count 1 Tast 1995-Jan-01 08:01:02
Warm start 26 s

Count 3 Tast 2004-Apr-21 10:26:20

Last log reset: 2004-ppr-21 09:19:34
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6.4 Alarm History

Last alarms: The section shows the last events and

the time of their occurrence. Service Log Alarm History
Alarm counters: The section contains counters for ) Last alarms:
. . Mainterance
each different (detected) event. The time of
occurrence of the last event is shown beside each Error History
counter. Event History
Last log reset: The date and time of the last alarm larm History
log reset. Seroll Last A1
Scroll Countrs
Record Data tlarm counters:
Reset Log
Previous Henu
last log reset: 2004-May-18 12:13.22
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7 Record Data

In this menu, the user can specify where to print S . M ] .
from any service menu. The setting goes into the ervice Menu| Sw version / Unit id

permanent memory of the monitor. Only one Record Data

option can be chosen at a time. The options where || |

to print are: To Printer, To Recorder and To To Printer L005166-16.0

Memory Card. Only the option To Recorder can be To Recarder | active ...

selected. To Memory Card |
Previous Menu [ -05-24

Output all service page | [——————
recordings to recorder. —ore—
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8 Remote Access

Remote Access menu is for setting the interface with

an external PC that runs the Virtual Support software,

which is a service diagnostic tool for remote
diagnostics purposes.

When the access mode is set to Normal (the default),
the PC can only read service menu data from the
monitor.

With the access mode Extended, the PC can also
activate the monitor’s service menu functions.

NOTE: Patient monitoring is not possible, when the
access mode Extended is selected. The access mode
turns back to Normal, if the monitor is restarted or if
the service menu is closed.

Service Menu| Sw version / Unit id

Remote Access

Access Mode |Norma1

Previous Menu

Select access mode for
remote operations.
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APPENDIX A: How to read HEX numbers

Some statuses on BIS and Tonometry Module service pages are given as HEX (hexadecimal)
numbers. To understand them, please read the following:

A HEX number has a base of 16 instead of 10. This means that every character in a number can
have a value between 0 and 15. Numbers from 0 to 9 are displayed as if they were normal
10-based numbers. Numbers from 10 to 15 are displayed with letters fromatofor Ato F
respectively.

Every character of a HEX number expands into a binary code of four 0:s (zeroes) and 1:s (ones)
as given in table 9. Four successive characters thus expand into four times four binary
numbers. Here's an example:

We have a HEX number F3A1. We expand the number into a binary code so that we first take
the four binary digits that correspond to F, which are 1111. Then we write the four binaries that
correspond to 3 (0011) after the first four. We now have 11110011. And so on.

Eventually, we have a string of 16 binary numbers, so called bits. HEX number F3A1
corresponds to a binary code of 1111 0011 1010 0001. Spaces are added here for legibility and
to visualize the fact that every group of four bits corresponds to one HEX character.

The bits in a binary number are numbered from right to left always starting from 0 as follows:

LilT|Ie o T 2 o | ~ © v |« » «~ |~ o
215 |58 |5 5 8 &8 |=o 5 @ & = 5 & & =
1 1 1 1 0o 0 1 1 110 1 0 0O 0 0 1

With this information and the proper table of status fields you can translate a HEX status code
into actual status messages. For the tables of status fields see section “Tonometry” or "BIS” . If
a bit is 1, this means that the corresponding status/error condition is valid, whereas a 0 means

that it is not.

Table 1 HEX to binary conversion
HEX binary HEX binary
0 0000 8 1000
1 0001 9 1001
2 0010 A 1010
3 0011 B 1011
4 0100 C 1100
5 0101 D 1101
6 0110 E 1110
7 0111 F 1111

A-1(2)
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For your notes:

A-2(2)
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Display Unit for F-CM(C)1 (Rev. 05), F-CM(C)REC1 (Rev. 01)

Introduction

This section provides information about the maintenance and service of the following
products:

®  S/5™ Compact Anesthesia Monitor F-CM1 Display Unit and S/5™ Compact Critical Care
Monitor F-CMC1, Display Unit (including UPI function, LCD display, Command board
function, Display Controller function, NET function, MEM function, DIS function, Display
Unit power supply unit) or S/5™ Compact Anesthesia Monitor F-CMREC1 Display Unit and
S/5™ Compact Critical Care Monitor F-CMREC1 Display Unit (in addition to above
mentioned parts also a built-in recorder).

e  Software Licenses L-CANEQ6/A, L-CICUO6/A.

All the service menus related to the monitor are described in a separate “Service Menu” slot
and the spare part lists in “Compact Monitors Spare Parts” slot.

€B Datox-Ohmeda =

Figure 1 Compact Anesthesia Monitor

1

Document no. M1144956-003



Datex-Ohmeda S/5 Compact Anesthesia and Compact Critical Care Monitors

1 Specifications

1.1 S/5 Compact Monitor, F-CM1, F-CMREC1, F-CMC1, F-

CMCREC]; Display Unit

Display Unit Dimensions,
DxWxH

Weight

Electrical Requirements
Power supply

Stability

Power consumption
Battery operation
Grounding
Interruptibility

Environmental Requirements
Operating temperature
Storage temperature
Humidity

1.2 LCD Display

Display size
Display type

Resolution

1.3 MemCard option

MemCard capacity
Data storage capacity
Operating system

File system
MemCards

1.4 Network option

55x335x270mm (2.2 x 13.2 x 10.6 in)
<4 kg(91b.)

10..17 VDC (supplied by Frame Unit VBUS voltage)
+10% of nominal voltage

27.5VA, max. 2 A

up to 1.5 hour

Hospital grade

Data memory and alarm settings are
saved up to 15 minutes after monitor standby

10-35°C/50-95°F
-10-50°C/14-122°F
10-90% non-condensing

12.1in (diagonal)

Active Matrix Color
TFT LCD

SVGA 800x600

6 MB minimum

2 days of continuous physiological data trends
Datalight ROM-DOS

MS-DOS compatible

PCMCIA-ATA compatible memory cards

Meets IEEE802.3 specifications (10BASE-T)
Hospital grade approved data transformer

Coding element interface

1.5 Wireless LAN option

Frequency range
Output power
Data rate

Data transmission

Roaming

Certificates

2.41t02.5GHz
100 mW
11 Mbps per channel (max.)

IEEE 802.11b compliant,
Direct Sequence Spread Spectrum (DSSS)

Automatic roaming between the Datex-Ohmeda Central's

Access Points
Wi-Fi certified
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Encryption
WLAN adapter

1.6 Recorder option

Power consumption
Printer type
Print resolution

Paper width
Traces
Print speed

Wired Equivalent Privacy (WEP) 40 and 128 bit

PC card type with antenna
F-CMI(C)1..05 and newer CF card with adapter

3W
Thermal array

Vertical 8 dots/mm (200 dots/inch)
Horizontal 32 dots/mm (800 dots/inch)
at a speed of 25 mm/s and slower

50 mm, printing width 48 mm
Selectable 1, 2, or 3 traces
1,6.25,12.5, 25 mm/s

1.7 Digital outputs of Display Unit

Nurse call

Defibrillation Synchronization

Serial Output

Low State: 0-0.8V; High State: 2.8-5V

Generated on red and yellow alarms

State 0: 0-0.8V; state 1: 2.8-5V

Delay (max): 35 ms from R peak

Signal active time 10 ms

Asynchronous

Serial data interface, uses RS-232 standard
Baud rate max 115.2 kbps

Parity: None; Data bits: 8; Stop bit: 1

3
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2 Display Unit functional description

The Compact Monitor Display Unit includes the following parts:

Central Processing Board (CPB): includes Display Controller, UPI, CPU and optionally
Network and MemCard functions

Color LCD display and its backlight inverter
Connector board

Command board

Display Unit DC/DC power supply

Fan and loudspeaker

12,1"
Display
I 8 =
CPU BOARD a5
g’{ g{ Connector :
§ E Board
Q ' Net
‘ Keypad ‘ ‘ Keypad ‘ Unit
Figure 2 Basic structure of Display Unit

2.1 CPU section

The CPU section takes care of the central processing.
The main features are:

486 processor

Internal clock frequency 100 MHz

32 Mbytes DRAM

8 Mbytes program flash memory

32 Kbytes static RAM with real time clock
4 channel UART:

® 2 serial channels with signals in AC-logic level

basic_structure.vsd

display

4
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® 2 serial channel signals in RS232-level
®  Programmable alarm sound generator

®  PC-card slot for software updates

2.1.1 Standby and Display Unit power down

When the monitor is turned to standby, NMI-interrupt is generated by the control logic. The
interrupt signal in the Central Processing Board means that all the outputs from the CPB are
switched off (i.e. display, alarm leds, etc.). The CPU section processor enters the HALT state.

During the Halt state the DRAM refreshing cycle continues to occur, thus saving trend and
patient data and user settings stored in the DRAM. After 15 min. the Power Management Board
(in the Frame Unit) cuts of the Display Unit voltage.

If the monitor is restarted within 15 min. of the last power off, a Warm Start is performed
(trends and temporary settings will be available). If the monitor is restarted after 15 min. of the
last power off, a Cold Start is performed (trends and temporary settings will be erased).

2.1.2 Watchdogs

There are certain watchdog functions to ensure the monitor's performance. The UPI interrupts
the CPU continuously in order to tell that everything runs smoothly. If this watchdog fails, the
UPI section is initialized. The monitor is not reset.

The CPU section has its own watchdog in order to ensure that the main software functions
normally. In software overload situation the watchdog is not refreshed, and the monitor is
reset.

The Central Processing Board (the CPU section) communicates with the Power Management
Board in the Frame Unit. This communication is also used as a watchdog signal between CPB
and PMB.

5
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display_central_proc_diagr.vsd

Patient
Modules
|-
MODULE-BUS
PCMCIA Serial Ethernet Sound UPI
CPU BUS
Non- Boot Code /‘—’\
Volatile Memo Memo Chipset DRAM
Memory i v A
eset Display |/ e LocaL Bus) 486
Logic Controller Processor
Figure 3 Central Processing Board Block Diagram

2.1.3 SRAM MT48T37V

The lithium battery back-up is a 32 Kbytes static RAM with a real-time clock.

CAUTION The IC contains a lithium battery. Discard the battery according to
local regulations.

A\
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2.2

2.2.1

2.2.2

2.2.3

2.2.4

UPI section

The UPI functions as a general I/0 section. It performs 1/0 duties assigned to it by the CPU. The
main processor and the processor on the UPI communicate through a dual-port memory
(shared RAM) which is located on the UPI section.

Functional Blocks

The UPI section contains the CPU bus interface, a processor, program and dual-port memories,
I/0 block, and serial bus interface.

CPU Bus Interface

The UPI section is connected to the CPU section by CPU (ISA) bus. The following signals pass
between the UPI and CPU: data bus, address bus, reset, write and read signals.

Processor

The processor of the UPI section is a Hitachi H8S/2655, which functions at 16 MHz frequency.

Serial Bus Interface

The serial bus interface of the UPI section contains Module Bus RS485, serial RS232 and RS422

interfaces.
Central Processing Board
Voltage | Temp
Meas | Meas
Shared
SRAM Analog & Digital outputs
3 |
2
g Control UP| Module Bus
S ontro UPI-BUS
— Logic Processor
DIS-Bus

Figure 4 UPI Section Block Diagram

ComWheel Interface

Keypad Interface

display_upi_diagr.vsd
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2.3 Software License, L-CANEO6, L-CANEO6A, L-CICUO06, L-

CICUO6A

CAUTION

L-CICUO6/L-CICUOGA software is developed for critical care monitoring and L-CANEO6/L-
CANEOGA is for anesthesia monitoring. Anesthesia record keeping capability is included in the
anesthesia monitor software L-CANEO6/L-CANEO6A as standard. The software L-CANEO6A and
L-CICUOGA include extended arrhythmia analysis.

L-CANEO6/L-CANEO6A/L-CICU06/L-CICUOBA is a license software. The license agreement that
is delivered with the software should be archived in a secure location. A relevant license
number may have to be referred when contacting GE Healthcare service/support. The license
number is needed also for future software upgrades.

Each of the above listed monitor software is loaded on a Central Processing Board at the
factory, i.e. they are not available separately.

The L-xxx06(A)S software is used for service purposes only and is stored on a separate
Software Card (PCMCIA, 8 MB). See section “Downloading the software on empty Central
Processing Board”.

The U-xxx06(A) software is used for upgrade purposes and is stored on a separate Software
Card (PCMCIA, 8MB). See section “Downloading the software on empty Central Processing
Board”.

The software card is not write protected. For safety reasons do not use
software cards for any other purpose, or on any other platforms than they are
designed for.

2.4 Display controller section

The display controller is integrated to the Central Processing Board. The processor on the CPU
section transmits graphics information through the CPU bus to the display memory on the
Display Controller section.

The Display Controller section supports SVGA resolution. The resolution is automatically
selected for the LCD display in use. The resolution is set to 800 x 600.

2.4.1 Display memory

The Display memory contains digital display data. The size of the memory is 1 Mbyte making
an 800 x 600 display resolution with 256 colors possible. The memory consists of a 1Mbyte
DRAM.

2.4.2 Display controller resolution

The resolution of the display controller is set to SVGA, i.e. 800x600 resolution.

8
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Central Processing Board

DRAM
Memory
(0]
o]
Q
2:) VGA Flat Panel
9 Interface
= —/| Controller
e
Figure 5 Display Controller Block Diagram

2.5 MEM section

2.5.1 Memory Card interface

contrlir_diagrm.vsd

display

The memory interface consists of a PD6722 controller and two PCMCIA compatible card
sockets. Both sockets consist of 60 signal and 8 power connections. The controller
communicates with the CPU. Card insertions and removal are also detected by the controller.

The MemCards are PCMCIA-ATA compatible. The MemCard files are MS-DOS compatible, and
they can be copied for archiving with any MS-DOS compatible computer equipped with
PCMCIA-ATA specification compatible card drive.

The MemCard function is optional. The operation requires a software option.
The monitor software can be downloaded to the monitor Flash memory through the memory

interface.

2.5.2 Power supply

The memory section receives its power (+5V, +12V) from the CPB. PCMCIA card programming
voltage is +12V. The card programming voltage is controlled by the interface controller.

9
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Voltage
switch

?

Qe
pcMciA /) pcvcia [/ 8| ¢
SLOTS ——| Controller \—— &| :

|
Figure 6 Memory Section Block Diagram

2.6 NET section

The Ethernet interface controller is basically the heart of the NET section. The interface
controller communicates with the CPU section through the CPU bus. The section also contains
a 4k SRAM memory.

The network interface controller transmits data packets to the Datex-Ohmeda Network and
receives data packets from the network through the 10BASE-T transformer. The transformer
filters and transforms the data and also provides the isolation.

The Ethernet status LEDs indicate the status of the network communication. The status LEDs
are controlled by the network controller. The LEDs are located on the Central Processing Board.

The PLD interfaces the coding element. The coding element contains information on the
monitor location. The network address and the monitor location information are transmitted to
the CPU section directly through the CPU bus.

10
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Central Processing Board

SRAM
Memory

—\| Ethernet
— /| Controller

10BaseT

CPU BUS

Serial
EEPROM

CPU BUS

—\ ID-PLUG

ID-PLUG
Interface

display_cntrl_proc_brd_digrm.vsd

Figure 7 Central Processing Board, block diagram

2.6.1 Ethernetinterface

The data transformer is designed by Datex-Ohmeda and it is hospital grade approved.

Adapter's 10BASE-T is an interface with low-pass filters on the unisolated side of the
transformer. On the isolated side there is a common mode choke for both transmitting and
receiving lines.

The three LEDs on the board, which are not seen from the outside, indicate the following things:
activity on the network, collision detection and a good link in 10BASE-T interface.

The activity LED flashes when communication packets are detected in the Datex-Ohmeda
Network. The collision detection LED indicates a packet collision on the network. The collision
detection LED should flash only occasionally, otherwise there may be a physical layer
problem. The good link LED indicates whether or not the communication link to the HUB is
functional. The good link LED should always be lit.

11
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2.7 Wireless LAN

Datex-Ohmeda Wireless Network is an extension to, or an alternative for, a wired Datex-
Ohmeda Network. It provides same network services than the wired Datex-Ohmeda Network.
The monitor network is a local area network based on standard Ethernet technology. The
monitor network is formed by connecting one Central and up to 32 bedside monitors together
with LAN network.

The communication protocol for the monitor network is Datex-Ohmeda specific.

Wireless bedside monitors can use both the wired and wireless network. If the network cable is
connected, the wired Datex-Ohmeda Network is used.

For using Wireless LAN connection, the monitor requires Spectrum24 High Rate Wireless LAN
antenna card.

For configured parameters please refer to the Datex-Ohmeda Network, Wireless LAN
Installation Guide.

12
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CPU BUS

J L

Patient
Modules
MODULE-BUS
PCMCIA Serial Ethernet Sound UPI

Non-
Volatile Boot Code Chipset @ DRAM

O
2
o)
O
©
Memory Memory Memory 8‘
&
E
5
Reset Displ ©
ese 'splay /g6 LocAL BUS) 4% !
Logic Controller Processor el
2

Figure 8 Central Processing Board parts

2.8 Front Unit

WARNING

1

The LCD display backlight circuit runs on a high voltage. Do not touch the
inverter board or the backlight tube leads when powered.

Front Unit includes an LCD display component, Inverter Board, Connector board and Keyboard.

The Front Unit is connected to the Central Processing Board with two cables: video signal cable
and Connector Board cable. The video signal cable transmits the video signal from the CPB to
the LCD display. Video signalling between the Display Controller on the CPB and the Front Unit
is analogic.

Backlight power, keyboard and ComWheel signals are routed through the Connector Board
Cable.

13
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2.8.1 Backlights

The backlight consists of two replaceable cold-cathode fluorescent tubes driven by a separate
inverter board.

2.8.2 Connector board

The connector board is used for connecting the backlight power, keyboard and ComWheel
signals between the Central Processing Board and the Front Unit.

2.8.3 Keyboard

There are two keyboards in the Display Unit Front Unit: front panel and side panel keyboards.
The keyboards are foil membrane keypads. There is no separate processor for the keyboards.

The keyboards are connected to the UPI section of the Central Processor Board through
Connector Board.

2.9 Display Unit DC/DC power supply

This DC/DC converter board transforms primary voltage of between +10 and +18 VDC to +3.3V,
+5V, and +12 V secondary voltages. All the output voltages have common ground.

The DC/DC power supply is powered by Vbus voltage generated by the Frame Unit AC/DC
converter (mains). If the mains power fails, the DC/DC power supply is powered by batteries.

Turn-on and shut-down sequences of the DC/DC power supply are controlled by a logic on the
DC/DC board and by the Central Processor Board software. If overvoltage occurs at an output
line, the converter turns itself off automatically.

The Display Unit DC/DC converter supplies also a Display Unit fan.

14
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2.10 Connectors and signals

2.10.1 External connectors

Figure 9 External connections of Compact Monitor frame F-CM(C)1 rev.05

(1) Airfilter

(2)  NET connector

(3)  NET ID connector (not used with N-CMW)
(4)  Recorder (optional)

(5)  SYNC connector

(6)  Connector for external keyboard (anesthesia record keeping solution keyboard), K-
CREMCO or Barcode Reader

(7)  Potential equalization

(8)  Serial port

(9)  Receptacle for power cord

(10) WLAN card LED

(11) WLAN card

(12) Slot for Memory Cards (PCMCIA) and WLAN card
(13) Connector for Device Interfacing Solution

(14) Modules

NOTE: Insert the WLAN card in the first PC card slot from the front.

NOTE: WLAN CF card with PCMCIA adapter is compatible only with Compact Monitor frame F-
CMI(C)1..05 or later.

15
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R9PP P

Figure 10 External connectors of Compact Monitor Frame rev.00...03

(1)  Dust filters

(2)  Recorder unit (optional)

(3)  Connector for factory use only
(4)  Synchronization connector

(5)  Connector for external keyboard (anesthesia record keeping solution keyboard), K-
CREMCO or Barcode Reader

(6)  Potential equalization connector

(7)  Serial port connector

(8)  Receptacle for power cord

(9)  NETID connector

(10) NET connector

(11) WLAN antenna cover (optional)

(12) Connector for Device Interface Solution
(13) WLAN antenna card LED

(14) WLAN antenna card (optional)

16
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DIS connector, X5 DIS interface

RS422 connector Pin No. Signal

DIS_out +
DIS_out -
15V_DIS
GND
8V_DIS
GND
DIS_in +
DIS_in -

O ~NOYU &~ WM

Network connector, X5

RJ45 connector Pin No. Signal

TX +
Tx -
Rx +
N/C
N/C
Rx -
N/C
N/C

O ~NOYUL B~ WM

Coding element connector, X4

9 pin female D-connector Pin No. Signal

*\ oooo00 |
9 (e]JoXeJe] 6

IDCS1 (chip select)
IDCL (clock)

IDDI (datain)

IDDO (data out)

IDPE (protect enable)
+5Vdc

Direct ECG

Nurse call

GND

O 0o ~NO UL & WM

Direct ECG (pin 7)

Delay (max.): 15 ms

Gain ECG (in)/ECG (out): 1 mV/1V

NOTE: The direct ECG out signal is not available with modules M-ESTP rev. 01, M-EST rev. 00 and
M-ETP rev. 00.

Nurse call (pin 8)

The nurse call signal is generated by the red and yellow alarms. When activated, the signal is
set to the high state and remains at the high state until the alarm situation is over or the
SILENCE ALARM key is pressed. The high state range is from 2.8 to 5 V, while the low state
range is from0to 0.8 V.

If the output signals are used simultaneously with the coding element, a B-UPINET Y-cable
(order number 889308) should be used.

17
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Keyboard connector, X9

5 pin connector Pin Signal
1 KB_CLK
2 KB_DATA
3 not in use
4 GND
5 +4.75 - +5.25V
Synchronization connector, X8
4 pin female connector Pin No. Signal
1 GND
2 Def_Sync
3 Direct ECG
4 Pressure Out

NO O-
WO O

Direct ECG (PIN 3):

Delay (max.): 15 ms

Gain ECG (in)/ECG (out): 1 mV/1V

NOTE: The direct ECG out signal is not available with modules M-ESTP rev. 01, M-EST rev. 00 and
M-ETP rev. 00.

Pressure out (PIN 4):

P1 from hemodynamic module

Gain Signal (out) / Pressure (in): 1V/100 mmHg

Pressure area 0..300 mmHg

RS232 Serial data connector X11

9 pin male D-connector Pin No. Signal

GND
RxD
TxD
NC
GND
N/C
RTS
CTS
N/C

O o0 ~NOULLPE WN

2.10.2 Serial data interface

The serial interface is an asynchronous RS-232 connection, which uses hardware flow control.
The communication speed is 115.2 kbps. The communication uses the following parameters:
Parity None, Data bits 8 and Stop bits 1.

18
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2.10.3 Digital and analog outputs
Digital outputs

There are separate digital outputs. Both signals use TTL level. The outputs are: Defibrillation
Sync. and Nurse Call.

The Defibrillation Synchronization Signal is obtained from Synchronization connector X8, pin 2.
The Nurse call is obtained from Coding element connector X4, pin 8.

Defibrillation Sync indication is generated by ECG. When active, the signal is in state 1. After 10
ms the signal is reset to state 0. New Defibrillation Sync is not generated before the indication
is deactivated. The delay from the R wave peak to the start of the signal is maximally 35 ms.

Nurse Call indication is generated by red and yellow alarms. When activated, it is set to state 1
and remains at that state until the alarm situation is over or SILENCE ALARM key is pressed.

The range of state 0 is from 0 to 0.8 V, and the range of state 1is 2.8to 5 V.
Analog outputs

Compact Anesthesia/Critical Care Monitor produces two analog real-time signals. The Direct
ECG signal is available in Coding element connector X4 pin 7 and Synchronization connector
X8, pin 3. The other signal is Invasive pressure output. It is available in Synchronization
connector X8 pin 4.

NOTE: When the source of the selected analog output becomes invalid (for example,
transducer is disconnected), the last valid waveform information remains on the output and
the numerical information is no longer valid.

Direct ECG
Delay (max.): 15 ms
Gain ECG (out)/ECG (in): 1 V/1 mV

NOTE: The direct ECG out signal is not available with modules M-ESTP rev. 01, M-EST rev. 00 and
M-ETP rev. 00.

Invasive pressure signal: P1

Delay (max.): 25 ms

Gain Signal (out) / Pressure (in): 1V/100 mmHg
Pressure area 0..300 mmHg

The Invasive pressure output signal is 1 V/100 mmHg, originally ranging from 0 to 300 mmHg,
and with a delay of approximately 25 ms. The signal requires an input impedance of 100 k.

2.10.4 Printer connection

For connecting a printer to the monitor, the serial data interface is used. When parallel printing
is desired, a serial to parallel converter (ref. 78030) is needed.

For further information see Part |, Interfacing.
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3  Service procedures

3.1 General service information

CAUTION

The field service of the S/5 Compact Anesthesia Monitor and S/5 Compact Critical Care Monitor
is limited to replacing faulty PC boards and mechanical parts. Return the faulty PC boards to
GE Healthcare for repair.

GE Healthcare is always available for service advice. Please provide the unit serial number, full
type designation and a detailed fault description.

Only trained personnel with appropriate tools and equipment shall perform the
tests and repairs outlined in this section. Unauthorized service may void the
warranty of the unit.

3.2 Service check

S/5 Compact Anesthesia Monitor, F-CM(REC)1
S/5 Compact Critical Care Monitor, F-CMC(REC)1
Display Unit

These instructions include complete procedures for a service check. The service should be
performed after any service repair. Additionally, the service check procedures can also be used
for determining possible failures.

The procedures should be performed in ascending order.

The instructions include a check form (“APPENDIX A:"), which should be filled in when
performing the procedures.

The symbol ,@5 in the instructions means that the check list should be signed after

performing the procedure.

3.2.1 Recommended tools

NOTE: Use only calibrated and traceable measuring equipment.

Tool Order No. Notes

Power cord

Screwdrivers

MemCard - Menu for MemCard Option
MemCard - Data for MemCard Option

Anaesthesia Keyboard, K-ARKB

K-ARK interface cable 881154

Hemodynamic Module

20
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3.2.2 Recommended parts

Part Order No. Notes
Display Unit Fan filter 897010
Recorder paper 74205 for recorder unit

3.2.3 Before beginning

®  Make sure that the monitor is switched to standby.
®  Disconnect the power cord and press the service reset switch until the LED next to it turns

off.

o If the monitor is connected to the Datex-Ohmeda Network, disconnect the Mon-Net cable
from the Frame Unit. Take out any memory cards, if installed.

®  Detach the Display Unit from the Frame Unit.

®  Open the Display Unit by detaching the Front Unit.

NOTE: Wear a static control wrist strap when handling PC boards. Electrostatic discharge may

damage components on the board.

3.2.4 Visual inspection

1.  DC/DC power supply board

Disconnect the DC/DC power supply board. Check the Display Unit - Frame Unit

connector under the board:

L screws are tightened properly

° the connector is clean and intact

25

2. Central Processing Board

Check the Central Processing Board in the Display Unit:

®  screws are tightened properly

®  cables are connected properly

®  allICs that are on sockets are attached properly

25

3. DC/DC power board

Reconnect and check the DC/DC Power Board:

®  screws are tightened properly

U all connectors are clean and intact

®  the cables are attached properly

25
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Net Unit and Synchronization Unit
Check that:

®  screws are tightened properly

®  the connector pins are intact

25

Front Unit
Check that:

®  the Connector Board screws are tightened properly and the cable connectors are
clean and intact

® the Inverter Board screws are tightened properly and the cable connectors are
clean and intact

®  the Backlight cables are intact and attached properly

®  the keyboard foil cables are intact and attached properly to connectors on the
Connector Board

®  the Connector Board foil cable is intact and attached properly to the connector on
the Central Processing Board

®  thevideo signal foil cable is intact and attached properly to its connector on the
Central Processing Board

Reattach the Front Unit.

25

External parts
Check external parts of the Display Unit:

®  qllstickers are intact
®  the LCDdisplay screen is intact
®  the ComWheel cover is intact and attached properly

®  all mechanical parts are functioning properly
Connect the Display Unit to the Frame Unit.

25

Inserting module
Check that the module used goes in smoothly and locks up properly in both module slots.
Leave the module connected.

25

Fan filter
Clean or replace the Display Unit fan filter.

25
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3.2.5 Functional inspection

9. Stand-by LED
Connect the power cord.

Check that the standby LED starts blinking or is on continuously, if the batteries do not
need charging.

25

10. Start-up
Switch the monitor on.

Check that the monitor starts up properly, i.e. the alarm LEDs turn blank, the start-up
sound is heard from the loudspeaker and the normal monitoring screen appears.

No error messages should appear on the screen.

If the monitor contains the recorder unit, two lines of start-up information should be
recorded.

25

11. Monitor screen configuration
Configure the monitor screen so that all the needed parameter information is shown:

Monitor Setup
Screen 1 Setup
Waveform Fields
Digit Fields
Check that the selected parameter information is shown on the screen.

NOTE: InvBP waveforms are not shown without a patient simulator. Do no connect the
simulator to the monitor at this stage.

25

12.  Mark Event or Take Snapshot
Push the menu keys Help and Mark Event, or Take Snapshot.
Check that the picture on the LCD display screen is straight, clear and stable.

25

13. Time and date
Check that the time and date are correct, adjust them if necessary.

Monitor Setup
Set Time and Date

NOTE: The selection SET TIME AND DATE cannot be accessed if a case is started, or a patient
has been admitted.

NOTE: If the clock shows time 0:00 continuously (at successive start-ups), the SRAM/
TIMEKEEPER battery needs to be replaced.

The FACTORY RESET should be performed after the battery replacement, see “Performing
Factory Reset”.

25
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14.

15.

16.

17.

18.

Loudspeaker
Check the loudspeaker by setting the alarm sound:

Alarms Setup
Alarm Volume

Test the whole volume scale from 1 to 10 by turning the ComWheel and check that the
alarm volume changes correspondingly. The alarm sound should be clear and audible
with all the settings.

25

Display brightness
Check the display brightness control:

Monitor Setup
Display Brightness

Press the ComWheel and check that the display brightness follows the selected
brightness.

25

Monitor software
Enter the service menu:

Monitor Setup
Install Service (Password 16-4-34)
Service (Password 26-23-8)

Take down the information regarding Monitor and Power Management Board software.

25

Content of service log
Select Service Log from the menu.

Check the contents of the Service Log for possible problems. If the monitor contains the
recorder unit, record the Service Log on the recorder by selecting Record Log.

25

Power supply output voltages
Check the power supply unit output voltages through the service menu:
Monitor Setup

Install Service (Password 16-4-34)
Service (Password 26-23-8)

Frame
Power Supply
The Display Unit voltages should meet the following ranges:
+12V 11.50..12.50V
+3.3V 3.00..3.60V
Vbus 10.00..17.00V

Depends on the power source
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19.

25

Watchdog circuitry
Test the watchdog circuitry:
Monitor Setup
Install Service (Password 16-4-34)

Service (Password 26-23-8)
Set/Test

Perform the tests WATCHDOG and WD BY OVERLOAD. Check that the monitor restarts in
each case.

NOTE: When selecting WD BY OVERLOAD, restarting should take place approximately after
15 seconds.

20.

21.

&5

Preset monitor settings:
Record/Print
Record Waveforms

Waveform 1 --> ECG1
Waveform 2 --> P1
Waveform 3 --> P2
Delay --> Off
Paper Speed --> 6.25 mm/s
Length --> 30s

Alarm LEDs
Enter the Keyboard service menu:

Monitor Setup
Install Service (Password 16-4-34)
Service (Password 26-23-8)
Keyboard

Select the text Upper Led. Check that the red alarm LED(s) is turning on and off when
pressing the ComWheel. Check also the yellow alarm LED(s) by selecting Lower Led from
the menu.

25

Membrane keys check

Press the keys on the monitor command board one by one. Check that each key
generates a sound from the loudspeaker. Also, the corresponding text in the menu should
change from yellow to red.

Check also the functioning of the side panel keys.

25
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22.

23.

24.

25.

26.

ComWheel check

Turn the ComWheel clockwise and counter clockwise and check that each step generates
a sound from the loudspeaker and the corresponding values at the bottom of the menu
increase.

Select Dummy Press. Press the ComWheel and check that the press generates a sound
and the corresponding value in the menu increases.

25

K-ARK connector

Check that the command board section of the Anesthesia Keyboard functions normally
through the K-ARK connector.

25

Module communication
Connect a patient simulator to the module.
Enter the ESTP: ECG service menu:

Monitor Setup
Install Service (Password 16-4-34)
Service (Password 26-23-8)
Parameters
ESTP: ECG

Check that the Timeouts, Bad checksums and Bad c-s by mod values do not increase
faster than by 5 per second.

Change the module into the other slot. When the module is recognized, check that the
values do not still increase faster than by 5 per second.

25

Battery
Enter the Battery service menu:

Monitor Setup
Install Service (Password 16-4-34)
Service (Password 26-23-8)
Frame
Power Supply
Battery

Check that the information on the page is correct.

&5

Battery voltage
Check that the shown Battery Voltage value is within 10 - 17V.

25
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27.

28.

29.

Monitor temperature
Check that the shown Monitor Temperature value is within 20 - 40.

25

Battery operation
Disconnect the power cord (without switching the monitor to standby).

Check that the monitoring continues normally. The battery indicator should appear in the
upper right hand corner of the screen.

25

Reconnecting the power cord
Reconnect the power cord.

Check that the monitoring continues without problems. The battery indicator should be
replaced by the text CHARGE.

25

Recorder Unit

30.

31

Cover open recognition

Open the recorder unit cover. Check that the message ‘Recorder: Cover open’ appears on
the screen, then close the cover.

25

Recording

Press the key Record Wave and check that the module starts recording the selected
waveforms. Press the key Stop on the module to stop recording.

NOTE: InvBP waveforms are not recorded without a patient simulator.

NOTE: If no recording appears, check that the paper roll is installed in a correct way. Only one
side of the paper is printable.

32.

25

Paper speed

Press the key Record Wave again and this time wait until the recording stops. Check
that the length of the recorded waveform scale is 18.7 cm (+ 1.5 cm).

Change the paper speed setting to 1 mm/s:

Record/Print

Record Waveforms
Paper Speed --> 1 mm/s

Press the key RECORD WAVE and wait until the recording stops. Check that the length
of the scale is now 3.0 cm (£ 0.5 cm).

25
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33.

Quality of recording
Check that the quality of the recording is acceptable.

25

MemCard option

NOTE: The following steps are applicable only when the MemCard option is installed in the
monitor.

34,

35.

36.

37.

Memory option recognition
Enter the Memory Card service menu:
Monitor Setup
Install Service (Password 16-4-34)
Service (Password 26-23-8)

Frame
MemcCards

Check that the memory option is recognized properly, i.e. Present and Active state YES.

25

Memories and PCMCIA controller test

Check that the Memory board memories and the PCMCIA controller have passed their
tests. The status for each should be OK.

25

Interface status

Select Communication. Check that Interface status states ACTIVE continuously and the
error counter values at the bottom part of the menu are stable.

25

Menu Card recognition

Select Module Status. Insert a Memory card labelled Menu in the left hand side memory
card slot. Check that the message ‘Menu Card inserted’ appears in the message field and
the white menu card symbol in the upper right hand corner of the screen within 1 minute.

NOTE: The battery symbol overrides the memory card symbols.

38.

25

Card type recognition

Wait until the information regarding SLOT1 is fully updated in the service menu, then
check that the Card type states MENU and the File system states ATA.

Check that the rest of the information for SLOT1 is reliable and no errors have been
detected.

25
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39.

40.

41.

Data Card recognition

Insert a Memory card labelled Data in the right hand side memory card slot. Check that
the message ‘Data Card inserted’ appears in the message field and the green menu card
symbol on the upper right hand corner of the screen within 1 minute.

Wait until the information regarding SLOT?2 is fully updated in the service menu, then
check that the Card type states DATA and the File system states ATA.

Check that the rest of the information for SLOT?2 is reliable and no errors have been
detected.

25

Save and Load Modes
Enter the Save Modes menu:

Monitor Setup
Install Service (Password 16-4-34)
Save Modes (Password 13-20-31)

Save the current modes into the Menu card by selecting

Load Modes
To Memory Card --> Save.

Wait until the text ‘Saved’ appears, then return to the previous menu.
Change the name for the mode number 1:

Select the mode number 1, press the ComWheel and select -Name. Select suitable
characters from the list by turning and pressing the ComWheel, then confirm the new
name by selecting End.

Load the original modes from the Menu card by selecting

Load Modes
From Memory Card --> Load.

Wait until the text ‘Loading’ changes to ‘Loaded’ (may take a couple of minutes), then
return to the previous menu.

Check that the mode number 1 has got back its original name.

25

Data Card functions

Press the membrane key Display Trends or Pt.Data & Trends --> Trends. Check that
there is trend information available for the monitored parameters.
Erase the trends:
Reset Case
Reset All --> Yes

or
Admit/Discharge

Discharge --> Yes
Check that the trends have been erased.

Reload the trends from the Data card by pressing the key Patient Data or Admit/
Discharge, selecting Patient from Card, pressing the ComWheel on the last saved file
(the file information is shown at the bottom of the menu) and selecting Load.
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Wait until the message ‘Loading from Mem. Module’ disappears, then check that the
original trends are available again.

25

Network option

NOTE: The following steps are applicable only when the Network option is installed in the
monitor.

42.

43,

44,

45.

Connection to Network

Check that the Mon-Net cable connector is clean and intact, then connect it to the
network connectors on the Frame Unit.

Check that the monitor connects to the Datex-Ohmeda Network, i.e. the network symbol
appears under the clock in the upper right hand corner of the screen. Also a message
regarding the connected Central should appear in the message field of the screen.

NOTE: The battery symbol overrides the network symbol in Compact Monitor.

If the message regarding the Central does not appear, check the status of the network.

25

Ethernet address
Enter the network board service menu:

Monitor Setup
Install Service (Password 16-4-34)
Service - Frame (Password 26-23-8)
Network

Take down the monitor’'s Ethernet address, which is shown beside the text Address.

Data counters

Check that the service menu counters for the received ('In’) and transmitted (‘Out’) data
are updated frequently.

25

Data error counters
Check that the counters for data errors (CRC, Frame, Transm.) are stable.

NOTE: The counters may show values higher than 0. However, if any of the values is increasing
continuously, it indicates a problem.

46.

25

Hardware error counters

Check that the counters for hardware errors (Intern., Missed, FIFO, Overrun) show all 0. If
any of the counters show a value higher than 0, replace the network board.

25
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47.

48.

Disconnection recognition

Disconnect the Mon-Net cable from the Frame Unit. Check that the message ‘Network
down:” appears in the message field within 30 seconds. When the message appears, the
service menu values are no longer updated.

Reconnect the Mon-Net cable and check that the monitor connects to the Datex-Ohmeda
Network again.

25

ID-plug recognition

Switch the monitor to standby. Disconnect the Identification plug from the Frame Unit.
Switch the monitor back on and check that the message ‘Check network connectors’
appears in the message field.

Reconnect the Identification plug and check that the monitor connects to the
Anaesthesia Network.

25

Wireless LAN option

49,

50.

51

General
52.

Signal strength

Check that the green LED on the wireless antenna card blinks and the WLAN signal
strength symbol roams or stays fixed on the monitor screen.

25

Configure access point

Configure one access point appropriately. Bring the Compact Monitor to good WLAN
coverage area. Check that the field level indicator stops scrolling.

Go to the WLAN Status page (... Service -> Frame -> Network -> WLAN - WLAN Status).

Check that the Connection is active, AP MAC address is recognized and the connection
speed is at least 2 Mbits/s.

25

Connection to the Network

Make sure that the monitor's wireless LAN antenna card is in line of sight with a wireless
LAN access point antenna. Check that the monitor connects to the Datex-Ohmeda
Network, i.e. the wireless LAN network symbol appears in the upper right-hand corner of
the screen.

25

Trend retaining

Check that the monitor is capable of storing the trend information and temporary
settings in a short (max. 15 minutes) standby.

Press the membrane key Display Trends or Pt.Data & Trends --> Trends. Check that
there is trend information available for the monitored parameters.
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53.

54.

55.

56.

57.

Switch the monitor to standby and disconnect the power cord. Wait for two minutes, then
reconnect the power cord and switch the monitor back on.

Check that the trend information is still available.

25

Service reset switch check

Switch the monitor to standby and disconnect the power cord. Press the service reset
switch for at least five seconds. Check that the LED next to the switch turns off, and also
the fan turns off.

Reconnect the power cord and turn the monitor back on. Check that all trends have now
been erased.

25

Battery capacity
Test the batteries by performing the following:

®  detach all modules
®  keep the monitor connected to the mains power until the batteries are fully charged
®  install a Hemodynamic Module and disconnect the power cord

®  notice the time the monitor stays on with batteries
Replace the batteries, if the time was less than 45 minutes.

25

Service Log reset
Enter the Service Log in the service menu:

Monitor Setup
Install Service (Password 16-4-34)
Service (Password 26-23-8)
Service Log

Clear the content of the Service Log by selecting RESET LOG from the menu.

25

Electrical safety check
Perform an electrical safety check and a leakage current test.
Check that the monitor functions normally after the performed electrical safety check.

25

Final cleaning
Switch the monitor to standby, disconnect the power cord and perform final cleaning.

25

Fillin all necessary documents.
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3.3 Disassembly and reassembly

WARNING  The S/5 Compact Anesthesia/ Critical Care Monitor is always energized by
the internal battery. A short circuit may cause internal damage. Do not
touch any exposed wiring or conductive surface inside, this may cause an
electric shock.

CAUTION Perform leakage current measurement whenever service or repair has been
done in the monitor.

WARNING  The backlight circuit runs on a high voltage. Do not touch the inverter board
or the backlight tube leads when powered.

3.3.1 Todisassemble the Display Unit F-CM(C)1 rev.04 and 05

1
2.
3.
4

Set the Compact Monitor lying on its rear side.
Turn the quick lock screw at the bottom of the Display Unit counter clockwise to release it.
Pull the Display Unit carefully upwards.

Set the Display Unit lying on its front side; be careful not to damage the ComWheel or the
LCD screen.

Open and detach the four screws with the washers at the corners of the Display Unit.

Display Unit F-CM(C)1 rev. 04

NOTE: When reassembling the cover, be careful not to pinch the Network cable.
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Display Unit F-CM(C)1 rev. 05

6.  Lift the Display Unit carefully from the side of the unit (Note that the Front Unit is
connected with flat cables to the Central Processing Board). Detach the two flat cables
from the CPB X7 and X5 connectors. Please note that the connectors are fragile; do not
bend them while disconnecting the cables.

7. Lay the Display Unit carefully on the table.

NOTE: When reassembling the cover, remember to clamp the Network cable if
disconnected.
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3.3.2 Todisassemble the Display Unit of F-CM(C)(REC)1 rev.00...03

1. Setthe Compact Monitor lying on its rear side.
2. Turnthe quick lock screw at the bottom of the Display Unit counter clockwise to release it.

JaeED0Dey
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3. Pullthe Display Unit carefully upwards and detach the Network and NetID cables.
Set the Display Unit lying on its front side; be careful not to damage the ComWheel or the
LCD screen.

5. Open and detach the four screws with the washers at the corners of the Display Unit.

6.  Lift the Display Unit carefully from the side of the unit (Note that the Front Unit is
connected with short flat cables to the Central Processing Board). Detach the two flat
cables from the CPB X7 and X5 connectors. Please note that the connectors are fragile; do
not bend them while disconnecting the cables.

7. Lay the Display Unit carefully on the table.
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3.3.3 Toremove the Central Processing Board (CPB) from the Display Unit Back
Unit
Disassemble Display Unit.

Detach the fan and loudspeaker cables from the CPB, connectors X17 (loudspeaker) and
X16 (fan).

3. Detach the power cables coming from the DC/DC board, connector X10.
Detach the Signal cables (two) coming from the DC/DC board, connectors X23 and X19.

Detach carefully the Synchronization board foil cable by opening the lock at the
connector X9 and pulling the foil out.

6. Detach the NetID cable from the CPB, connector X8.

7. Detach the Network cable from the CPB, connector X20.
8.  Detatch the DIS signal cable from the CBC, connector DIS.
9.  Open the seven screws holding the CPB.

10. Lift the CPB carefully from the Display Unit.

SANF

NOTE: The Display Unit F-CMI(CJ1 rev. 05 shown in the photo
NOTE: Central Processing Board, F-CM(C)1 M1116607 requires DC/DC Board M1145823.

3.3.4 Toremove the Display Unit DC/DC power board

Disassemble the Display Unit.

Detach the fan and loudspeaker cables from the CPB, connectors X17 and X16.
Detach the power cables leading to the CPB.

Detach the signal cables leading to the CPB.

Detach the DIS power cable leading to the DIS board.

s W
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3.3.5

3.3.6

3.3.7

3.3.8

6.
7.

Open the four screws holding the DC/DC power board.
Lift the DC/DC power board carefully from the Display Unit.

To remove the Synchronization Unit

1.
2.

3.

Disassemble the Display Unit.

Detach carefully the Synchronization board foil cable by opening the lock at the
connector X9 and pulling the foil out.

Open the two screws holding the whole unit in the Display Unit back cover.

NOTE: Do not open the screws holding the Synchronization board in the Synchronization Unit.

To remove the Net Unit

el A

Disassemble the Display Unit.
Detach the NetID and Network cables from the CPB, connectors X8 and X20 respectively.
Open the two screws holding the Net Unit in the Display Unit cover.

Open the two screws holding the ID connector in the Display Unit back cover (from the
outer side of the cover).

To remove the loudspeaker and fan

1
2.

3.

Disassemble the Display Unit.

Detach the loudspeaker and fan cables from the CPB, connectors X17 and X16
respectively.

Open the screws holding the loudspeaker and fan.

NOTE: When reassembling, be sure to connect the cables to correct connectors on the PCB.

Disassembling the Connector Board and Inverter Board

© o N o »n & W

Disassemble the Display Unit.

Set the Front Unit carefully lying with the LCD screen downwards. Note! Be careful not to
damage the LCD screen or the ComWheel.

Detach carefully the lower keyboard flat cable from the Connector Board.
Detach carefully the side panel keyboard flat cable from the Connector Board.
Detach the Connector Board - Inverter Board cable.

Detach the ComWheel cable.

Open the four screws holding the Connector board and remove it.

Detach the backlight cables from the Inverter Board.

Open the three screws holding the Inverter Board.

NOTE: The Inverter Board is sensitive to bending.

NOTE: When replacing the Inverter Board, fasten the inverter screws gently, using only as
much force as necessary to fasten the board firmly enough in place. The screws must not be
fastened so tightly that the board will be bent from around the screws. Also, do not bend or
twist the Inverter Board during the assembly.

3.3.9 To Disassemble the LCD Display Element, F-CM(C)(REC)1 rev. 00

NOTE: Wear a static control wrist strap and soft cotton gloves (dust free) when handling the
LCD display parts. Hold them by their corners or edges. Do not touch the connector pins.
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In normal circumstances it is very difficult to keep the LCD Display component and the display
shield surfaces free of dust when the LCD Display unit package is opened and they are
exposed to room air. If dust particles remain on the LCD Display component and the display
shield surfaces, they may impair the picture quality on the screen.

In case you need to detach the LCD Display component for repair, you may return it to be
repaired at GE Healthcare. If you can provide a dustfree environment, follow the instructions
below. See also Exploded view of the Display Unit, Front Unit, F-CM(C)(REC)1 Rev. 00.

1.  Disassemble the Display Unit.

Detach carefully the lower keyboard flat cable from the Connector Board.
Detach carefully the side panel keyboard flat cable from the Connector Board.
Detach the ComWheel cable.

Detach the backlight cables from the Inverter Board.

Open the four screws holding the LCD Display Unit and the metal EMC cover in the
Display Unit front cover.

7. Open the two screws covering the video flat cable connector in the LCD Display element.
8.  Lift the EMC cover carefully up.
9.  Lift the LCD Display element carefully up.

o s W

NOTE: Do not use excessive force when fastening the display component to the metal frame.
Fastening the screws too tightly might bend the display module too much and break it. The
screws must also be fastened gradually: first fasten all screws slightly, then more tightly.

NOTE: When reassembling the LCD Display component, be careful that no dirt or finger prints
are left between the LCD element and the protection glass window.

NOTE: If the LCD Display unit is broken, handle it carefully to avoid injury (the LCD Display
component and the backlight lamp(s) are made of glass). Wash your hands if you touched
liquid crystal, which may flow out from a broken LCD Display component.

NOTE: Do not touch, push or rub the exposed display module surface. Keep the surface clean.
In case of accidental mishandling, see the instructions following this chapter.

3.3.10 To Disassemble the LCD Display Element, F-CM(C)(REC)1 rev.01, F-CM(C)1

rev.02...05

NOTE: Wear a static control wrist strap and soft cotton gloves (dust free) when handling the
LCD display parts. Hold them by their corners or edges. Do not touch the connector pins.

In normal circumstances it is very difficult to keep the LCD Display component and the display
shield surfaces free of dust when the LCD Display unit package is opened and they are
exposed to room air. If dust particles remain on the LCD Display component and the display
shield surfaces, they may impair the picture quality on the screen.

In case you need to detach the LCD Display component for repair, you may return it to be
repaired at GE Healthcare. If you can provide a dustfree environment, follow the instructions
below. See also Exploded view of the Display Front Unit, F-CM(C)(REC)1 rev. 01, F-CMIC) rev 02.

Disassemble the Display Unit.

Detach carefully the lower keyboard flat cable from the Connector Board.

Detach carefully the side panel keyboard flat cable from the Connector Board.

Detach the ComWheel cable.

Detach the backlight cables from the Inverter Board.

Open the four screws holding the metal EMC cover in the Display Unit front cover.

Open the two screws covering the video flat cable and ferrite in the LCD Display element.

N o ks W
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8.  Lift the EMC cover carefully up.
9.  Open the four screws holding the LCD element in the Display Unit front cover.
10. Lift the LCD Display element carefully up.

NOTE: Do not use excessive force when fastening the display component to the metal frame.
Fastening the screws too tightly might bend the display module too much and break it. The
screws must also be fastened gradually: first fasten all screws slightly, then more tightly.

NOTE: When reassembling the LCD Display component, be careful that no dirt or finger prints
are left between the LCD element and the protection glass window.

NOTE: If the LCD Display unit is broken, handle it carefully to avoid injury (the LCD Display
component and the backlight lamp(s) are made of glass). Wash your hands if you touched
liquid crystal, which may flow out from a broken LCD Display component.

NOTE: Do not touch, push or rub the exposed display module surface. Keep the surface clean.
In case of accidental mishandling, see the instructions following this chapter.

3.3.11 Changing the LCD backlights, F-CM(C)(REC)1 rev.00

1.  Disassemble the Display Unit.
2. Detach the backlight cables from the Inverter Board.
3. Push the lid beside the backlight to release the backlight tube. Pull the backlight out.

NOTE: Do not bend the backlight tube.
NOTE: Do not touch the backlight tube with your hands.

3.3.12 Changing the LCD backlights, F-CM(C)(REC)1 rev.01, rev.02
Disassemble the Display Unit.

Lo

Detach carefully the lower keyboard flat cable from the Connector Board.

Detach carefully the side panel keyboard flat cable from the Connector Board.

Detach the ComWheel cable.

Detach the backlight cables from the Inverter Board.

Open the four screws holding the metal EMC cover in the Display Unit front cover.

Open the two screws covering the video flat cable and ferrite in the LCD Display element.
Lift the EMC cover carefully up.

Release the screw holding the backlight tubes in their place.

O © N o ks W

NOTE: The screw cannot be removed totally, only released.

10. Detach the backlight tube by sliding it to the left and then lift it up.
NOTE: Do not bend the backlight tube.

NOTE: Do not touch the backlight tube with your hands.

3.3.13 Changing the LCD backlight, F-CM(C)1 rev.03, rev.04 and rev.05

Perform the steps 1-8 as in section 3.3.12. Changing the LCD backlights, F-CM(C)REC)1 rev.01,
rev.02.

1. Detach the screw holding the backlight tube set in place.

2. Detach the backlight tube set by pulling it to the left.

NOTE: Do not bend the backlight tube.

NOTE: Do not touch the backlight tube with your hands.
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3.3.14 Handling and storage of LCD Display component

Handling of LCD Display component and protective window

If the LCD Display component surface becomes dusty, wipe it gently with absorbent cotton,
chamois or other soft material. If necessary, breathe onto the display surface and wipe
immediately. The display surface may also be cleaned using a small amount of normal
hexane. Do not use acetone, toluene or alcohol because they cause chemical damage to the
polarizer.

1.  Wipe off saliva and water drops as soon as possible. Their prolonged contact with the
polarizer cause deformations and color fading.

2. Do not open the component case because internal circuits are sensitive to electrostatic
discharges.

Taking a spare part LCD Display component or a display shield into use:

Peel off the protective film slowly (in more than 10 seconds) from the display or protective
window surface. Fast peeling may generate enough static electricity to destroy the LCD
Display component.

Storaging an LCD Display component as a spare part for a long period

1. Storethedisplayin a dark place. Do not expose it to sunlight or fluorescent light. Keep the
temperature between 5 °C and 35 °C at normal humidity.

2. The polarizer surface should not come into contact with any other object. It is
recommended that the display unit is stored in the container in which it was originally
shipped.

3.3.15 Downloading the software on empty Central Processing Board

In case of a faulty Central Processing Board refer first to chapter “To remove the Central
Processing Board (CPB) from the Display Unit Back Unit” and then follow the instructions for
downloading service software below.

NOTE: All user settings will be lost after downloading of a new monitor software.

NOTE: During the downloading of the software, the serial number of the monitor is written on

the software card. The software can then be downloaded again to the same monitor, but not to

any other monitor.

1. Make sure that the monitor is switched to standby. Press and hold the service reset
button on the rear panel for at least five seconds or until the service reset indicator LED
turns off.

2. Open the cover for card drive slots, if installed. Insert the software card into one of the
card drive slots and press the software card firmly in position.

3. Make sure that at least 30 seconds have passed since the service reset, then switch the
monitor on.

4. Wait for approximately 80 seconds. After the start-up screen appears, enter the Service
View and make sure that the information regarding the monitor software has been
updated. Memorize the serial number of the new software.

5. Remove the software card.

Replace the original device plate for monitor software by the new one supplied with the
software card.

7. Perform Factory Reset. Make sure that the monitor functions normally after the restart.
Set the time and date.

9.  Setthe monitor’'s network communication according to the used network software, if
necessary.
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The communication is set in the monitor's Network service menu.
Network software S-CNET99 -> DRI Level = 1999

Network software S-CNETO1 -> DRI Level = 2001

Network software S-CNET02 -> DRI Level = 2001 or 2002 (WLAN)

Network software L-NETO3 -> DRI Level = 2003

Network software L-NETO5 -> DRI Level = 2005

NOTE: The DRI Level 1999 is not selectable in all monitor software versions.
NOTE: If the DRI level is changed, the monitor will restart automatically.

Fill out all necessary documentation regarding the new monitor software.

NOTE: The license agreement of monitor software needs to be in accordance with the monitor
software serial number. Make sure you archive the license agreement in a secure location.

NOTE: The first start-up after software loading takes considerably longer.

See also the troubleshooting chart for the software card, if necessary.

3.3.16 Performing Factory Reset

NOTE: The factory reset is necessary after replacing monitor software.

NOTE: The factory reset will restore all customized defaults, including language selection, to
factory defaults.

1. Press the Monitor Setup key.

2. Select Install/Service and password (16-4-34).

3. Select Service and password (26-23-8).

4. Select Set/ Test and Factory Reset.
5

The monitor will perform an automatic restart. After the restart is completed, restart the
monitor also manually.

3.4 Adjustments and calibrations

It is not necessary to perform calibrations or adjustments on S/5 Compact Monitors.
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4 Troubleshooting

4.1 General (Display Unit)

Trouble

Cause

Treatment

Monitor is not starting

1. On/Stby key pressed too long.

2. The batteries are empty.

3. If power cord connected, AC/DC power
unit may be faulty.

4. If AC/DC power unit is working, the
PMB board in the Frame Unit may be
faulty.

5. 0n/Stby key may be faulty.

1. On/Stby key may be pressed less
than 10 s.

2. Connect the power cord.
3. Exchange the AC/DC power unit.

4. Exchange the PMB board.

5. Exchange the DU side panel
keyboard foil.

Monitor is not starting, the Frame
Unit back panel led is lit.

1. The connection between Frame Unit
and Display Unit may be faulty.
2. Display Unit voltages are not OK.

3. Faulty Central Processing Board.

1. Check the connector and the cables
between Display Unit and Frame Unit.
2. Replace the Display Unit DC/DC
power board.

3. Replace the Central Processing
Board.

The monitor starts (Frame Unit back
panel led is lit and a beep is heard),
but the display remains black.

1. The LCD display cables are loose.

2. The backlights are not lit.

1. Check the LCD cables and
connectors on the Central Processing
Board and in the Front Unit.

2. Connector Board cable may be loose.
Check the cable.

Backlights may be faulty. Exchange
them.

Backlight Inverter may be faulty.
Exchange the Inverter.

Module data disappears from the
screen.

Parameter module current (in PMB) too
high.

Detach and change the parameter
module.

PMB module power section may be
faulty. Exchange the PMB.

‘Battery failure’ message on the
display.

1. Problem in communication between

Display Unit and Frame Unit (in Service

View PMB serial number and other data
faulty)

2. PMB in Frame Unit may be faulty

1. Check the connectors and cables
between Display Unit and Frame Unit.

2. Exchange the PMB.

Recorder is not working properly.

1. Recorder communication problem.

2. Problem in voltages in Frame Unit.

1. Check the connectors and cables
between Display Unit and Frame Unit.
2. Check the Frame Unit voltages from
the service menu. If not OK, replace the
PMB board.

Keyboard not working, but module
communication is OK.

Keyboard cables and connectors, or
Connector Board cable and connector)
may be faulty.

Check the Connector Board cable and
connector.

Check the keyboard cable connection
to the connector board.

Keyboard not working, and module
communication not working.

UPI section of the Central Processing Unit
not functioning normally.

Restart the monitor.
Replace the Central Processing Board.
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Trouble

Cause

Treatment

Keyboard partly not working.

1. Keyboard faulty.
2. Connector Board faulty

1. Replace the keyboard foil.
2. Replace the Connector Board.

'Display temperature high' and
'Check dust filter' messages.

The temperature inside the display unit
has been more than 55 °C for two
minutes at the minimum.

Check and change the dust filter if
necessary.

‘Battery temperature high' and
'Check dust filter messages.

The temperature of the batteries is more
than 53 °C.

Check and change the dust filter if
necessary.

Display Unit is too warm.

Display Unit Fan is not working.

Check the Fan cable is connected to the
correct connector.

After shut off, the trend and patient
data does not remain 15 min in the
memory.

The On/Stby switch has been pressed for
over 10 s. (= service reset)

When switching off, the On/Stby switch
has to be pressed for less than 10 s.

4.2 Software License (service software)

Trouble

Cause

Treatment

New software is not downloaded or
Start-up display does not appear in
80 seconds.

1. The software card is not properly
inserted.

2. The software card does not contain
proper software.

1. Check the software card’s connection
in drive.

2. Check that correct software card is
inserted in drive.

The software serial number in the
Service view is not correct after
downloading.

The software has not been downloaded
correctly.

Check the software card’s connection in
drive.

Try downloading once again.

Try with an other software card.
Please read the note below*

NOTE: You can download the software only onto one monitor. During the downloading of
software the serial number of the monitor is written on the software card, and if the loading for
some reason would fail, the software can be downloaded again onto the same monitor, but
not onto any other monitor.
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4.3 Error messages

Message

Explanation

SRAM Error

The SRAM memory is located on the CPU board. The SRAM Error is due to memory
malfunction. Restart the monitor. If the problem persists, replace the SRAM/
Timekeeper battery. Remember to perform factory reset after the replacement.

EPROM Error

The EPROM Error message is displayed due to problems in the communication
between the CPU board and the software flash memory. Replace the CPU board.
Remember to perform factory reset after the replacement.

EEPROM Error

The EEPROM memory is located on the CPU board. The EEPROM Error message is
displayed due to memory malfunction. Perform factory reset. If the problem
persists, replace the CPU board. Remember to perform factory reset after the
replacement.

RAM Error

The RAM memory is located on the CPU board. The RAM Error message is
displayed due to memory malfunction. Replace the CPU board. Remember to
perform factory reset after the replacement.

4.4 Memory Option

Trouble

Cause Treatment

‘Two Data Cards in mem. module’
message

Two Data cards detected. Remove MemCard from the left hand
side slot of the module.

Two Menu Cards in mem. module’
message

Two Menu cards detected. Remove MemCard from the right hand
side slot of the module.

‘No menus in Menu Card’ message

There are no menus in the Menu card. | Insert a Menu card with valid menu
configuration files in the module.

‘Faulty Data Card - change card’
message

An error has occurred during Data card | Change Data card.
read/write operation

‘Faulty Menu Card - change card’
message

An error has occurred during Menu card | Change Menu card.
read/write operation
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4.5 Troubleshooting for the NET section

but disconnects unexpectedly
(‘Network connection down’
message on the monitor screen).

Monitor connects to the network,

Trouble Cause Treatment
Monitor does not connect to the Patch panel Patch cable not connected to HUB or to panel.
network. -

W Patch cable Patch cable or connector defective.

HUB not connected to the power supply.

HUB port closed due to physical layer problems.

HUB port temporarily closed and reopened due to
physical layer problems.

Hubs not properly connected to each other.

Monitor-Network cable

Cable not properly connected to the wallplate or to
the monitor.

Monitor-Network cable

Cable or connector defective.

Net section of the CPB

The NET section is defective. Replace the CPB.

NET section memory on the
CPB

The SRAM of the NET section is defective or
uninitialized. The NET cannot be used. See network
service page for details.

Identification plug

There is no identification plug attached to the
monitor.

The identification plug is defective or uninitialized.
The plug cannot be used.

Monitor does not connect to the
Network

No Network Option in the
monitor

Download the Network option from the appropriate
software card.

‘Check network connectors’
message shows on the monitor
screen

Monitor-Network cable

Cable not properly connected to the wallplate or to
the monitor.

Cable or connector defective.

Identification plug

There is no identification plug properly attached to
the monitor.

The identification plug is defective or uninitialized.
The plug cannot be used. See network service page
for details.

‘Network board error’ message
shows on the monitor screen

NET section on the CPB

The NET section is defective. The board cannot be
used. See network service page for details.

NET section memory on the
CPB

The SRAM memory of the NET section is defective or
uninitialized. The board cannot be used. See network
service page for details.

Other Site View shows no
waveforms

No waveforms are set up for
Monitor-to-Monitor
communication

Run Datex-Ohmeda Network Setup to verify current
Monitor-to-Monitor communication setup.
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Trouble

Cause

Treatment

Network printing fails

Print server is busy

Network manager's print server is busy at the
moment and cannot take more print jobs. Try again
after 15 seconds.

Print queue is full

There are too many unprinted documents waiting in
the print queue. Check the printer, as it is not
operating properly.

Printer is off-line

Printer cable is loose, printer is out of paper, there is a
paper jam or the printer is simply switched to off-line
state.

Record keeper menus are blank

There are no menus for the
record keeper

Run Datex-Ohmeda Network Setup to verify the
current set up.
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5 Earlier revisions

This manual fully supports the earlier revisions of the S/5 Compact Anesthesia and Compact
Critical Care Monitors.
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APPENDIX A: Service check form,
S/5 Compact Anesthesia Monitor,
S/5 Compact Critical Care Monitor

Customer

Service

Module type

S/IN

Service engineer

Date

Monitor Installation

F-

S-

L-

M-

OK =Test OK

N.A. = Test not applicable

Fail = Test failed

o
P

=
>

Fail

o
x

z
>

1.,
=3

1. DC/DC power supply
board

L]

2. Central Processing
Board

]

3. DC/DC power board

4. Net Unit and
Synchronization Unit

5. Front Unit 6. External parts
7. Inserting module 8. Fan filter
9. Stand-by LED 10. Start-up

11. Monitor screen
configuration

12. Mark Event or Take
Snapshot

13. Time and date

14. Loudspeaker

15. Display brightness

P ) )

O O O O Oy O A
Oy O O ) )

P ) )

OO Oy ooy Ay 4
VO ) )

16. Monitor software

Power Management
board software

17. Content of service log

L]

]
L]

Notes

A-1(4)
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18. Power supply output voltages

+12V 11.50..12.50V
+3.3V 3.00...3.60 V
Vbus 10.00..17.00

OK N.A. Fail OK N.A. Fail

19. Watchdog circuitry

L]

20. Alarm LEDs

N

21. Membrane keys check

=

22. ComWheel check

N

23. K-ARK connector

L]

24. Module
communication

L O

i

HEENEn

HiEnEi.

25. Battery f
26. Battery voltage 10..17 V
27. Monitor temperature 20..40C

28. Battery operation

[]

[ ]

29. Reconnecting the
power cord

Notes

Recorder unit

30. Cover open
recognition

31. Recording

32. Paper speed

i

33. Quality of recording

N
]

Notes

A-2(4)
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MemCard Option

S/N

Fail

Fail

34. Memory option
recognition

35.Memories and PCMCIA
controller test

36. Interface status

37. Menu Card recognition

38. Card type recognition

39. Data Card recognition

40. Save and Load Modes

HiEEi.

HEins

)

HEEE .
L

41. Data Card functions

N

Notes

Network Option

S/N

£
>

Fail

Fail

42. Connection to
Network

43. Ethernet address

44, Data counters

45. Data error counters f D

46. Hardware error
counters

47. Disconnection
recognition [ D

48. ID-plug recognition

i

HiEIE

)

Notes

Wireless LAN option

S/N

£
>

Fail

OK N.A.

Fail

49. Signal strength

50. Configure access point

51. Connection to the
Network

O
L L

Notes

A-3(4)
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General

Fail

Fail

52. Trend retaining

53. Service reset switch
check

54. Battery capacity

55. Service Log reset

56. Electrical safety check

HENIE

HE

57. Final cleaning

.

HE

Notes

Used spare parts

Signature

A-4(4)
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Introduction

This section provides information about the maintenance and service of the following

products:

®  S/5Compact Anesthesia Monitor frame F-CM1 and S/5 Compact Critical Care Monitor
frame F-CMC1 (including the AC/DC power unit, battery and Power Management Board).

®  S/5Compact Anesthesia Monitor frame F-CMREC1 and S/5 Compact Critical Care Monitor
frame F-CMCREC1 (in addition to the above mentioned parts also a built-in recorder).

All the service menus related to the monitor are described in a separate “Service Menu” slot

and the spare part lists in the “Compact Monitors Spare Parts” slot.

NOTE: Printings on thermal paper may be destroyed when exposed to light, heat, alcohol, etc.
Take a photocopy for archive.

1
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1 Specifications

Dimensions

Weight
Electrical Requirements

Power supply
Rated voltage range and frequencies

Stability

Power consumption
Fuses

Grounding
Interruptability

Battery

Battery type
Battery charging time
Battery operation
Recharging
Battery operaton alarm
early warning
final warning
Battery state indicator

Environmental Requirements

Operating temperature
Storage temperature
Atmospheric pressure
Humidity

In-built recorder

Power consumption
Principle

Print resolution
Vertical

Horizontal

Paper width

Traces

Print speed

335%x 205 %340 mm /13.2 X 8.1 x 13.4in
(WxDxH)
8.5 kg (19.4 Ibs) (w/o modules)

100 to 240 VAC 50/60 Hz
(limits 90-264 VAC)

+10 % of nominal voltage
140 VA (max)

2%2A, T/SLOW, 250 V
Hospital grade

Data memory and alarm settings are saved up to 15 minutes
after monitor standby

NiMH, 3.5Ah

10 hours to full capacity

up to 1.5 hours typical on full charge at 23 °C/ 73 °F
when connected to mains power

‘Battery low’ note
‘Battery low’ alarm
Capacity bar displayed on the screen

10-35°C/50-95°F

-10-50°C/14-122°F

500 - 800 mmHg (660 - 1060 mbar, 66 - 106kPa)
10 - 90 % non-condensing

3W
Thermal array

8 dots/mm (200 dots/inch)

32 dots/mm (800 dots/inch) at a speed of 25 mm/s and slower
50 mm, printing width 48 mm

Selectable 1, 2, or 3 traces

1,6.25,12.5, 25 mm/s
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2 Functional description

The Frame Unit consists of the following parts:

®  PMB (Power Management Board)

®  PMB connector board(s)

®  connector board PMB-REC (in the side frame unit)
®  two batteries

®  AC/DC power unit

®  optionally in-built recorder

The left side of the Frame Unit has places for two double-width modules or four single-width
modules.

The network signals are led through their own cables to the Frame Unit. The connectors are
placed on the left side of the Frame Unit in frame version F-CM(C)1 (rev.04 and 05). In frame
versions F-CMIC)(REC) (rev.00...03) the connectors are placed on the back plate of the Frame
Unit.

The serial data interface is led through the Frame Unit to the AC/DC power unit. The serial
connector is located at the side of the AC/DC power unit.

3
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CM1 frame

Fan Recorder

Sideplate connector board

— Module

j motherboard

Module
connectors

g.vsd

g
PMB board
T L]
S S
S | |8
C C
[ [
3 3
A Battery #1 Battery #2 A
[ [
2 2
0 0
N N
L] \
Figure 1 Frame block diagram

2.1 PMB connector board

The PMB connector boards are small boards connected together by a ribbon cable and are
both equipped with the D-25 connectors, one for AC/DC unit and the other for the Display Unit.
The board with the Display Unit connector has also a 16-pin connector for the PMB board.

The PMB connector boards route signals between the AC/DC unit, PMB board and Display Unit.
Signals are transferred via a ribbon cable between the D-connector boards (connected to the
AC/DC and DU). Power lines are transferred separately through the PMB.

2.2 Connector board PMB-REC

The connector board PMB-REC is the one mounted in the Side Frame unit, and connected to
the PMB board via a 15-pin D-connector when inserted into the frame. The connector board
PMB-REC routes operating voltage and signals for the frame cooling fan and for the recorder
unit (optional).

4
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2.3 PMB (Power Management Board)

Module power supply

conn. X3

,,,,,,,,,,,,,,,,,,, | ——

CPU unit

% ["Module motherboard |

PMB +5V supply

Battery
charger

supply

DU
conn.
X9

power
supply

Power path switching
electronics
Fan

AC/DC
conn.
X10

Sideplate connector (D-

15, X6)

Battery #1
connector

Battery #2
connector

Figure 2 Location of the Power Management Board (side frame panel

removed) and the PMB block diagram

The Power Management Board (PMB) is responsible for distributing DC current for the rest of
the frame. The power source can be the AC/DC unit or one of the internal batteries, and the
chosen power line is referred to as ‘VBUS'. The voltage of VBUS is 10-17V. PMB also controls

the fan voltage and battery charging.
The blocks in “Figure 2” represent different functions on the board.

Module power supply

This block generates the voltages needed for the parameter modules from the selected power

source (VBUS), and delivers those to the module motherboard through connector X3. These

voltages are +5V, +15V, -15V and +15Vdirty.

5
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PMB CPU unit
The CPU unit controls all other functions of the board. The functions include:
®  Battery current monitoring
®  Battery capacity calculations
®  Battery temperature monitoring
®  Battery charger control
®  Frame fan voltage control
®  Level-change of recorder serial line signals
®  Module power supply measurements (voltages & input current)
®  Module power supply start-up and shutdown
®  Power path management (choosing the correct supply source)
®  Monitor start-up and shutdown control

PMB +5V supply

This unit provides the PMB CPU and other PMB electronics +5V power supply. Input either
internal battery or AC/DC output, output +5V.

Battery charger supply

The charger generates the desired charge current for the batteries from the AC/DC output
voltage. At fast charge rate the current is 1A, at timed charge the current is 500mA for 1/31d of

the time and at trickle charge rate the current is 500mA for 7/500th of the time. The charge rate
is controlled by the CPU block.

Power path switching electronics

The power source to be used (batteries or AC/DC output) is chosen initially by a ‘power path
controller’ inside this block. The CPU unit has full control over the power path management
after the initial choice is made at start-up. In addition to the power path, the charge current
path is also chosen by the CPU and driven by the power path controller.

WARNING  For as long as the AC/DC unit or either one of the two internal batteries is

connected, the open metal surfaces in this area contain approximately 15V
voltages. An accidential touch of a screwdriver or anything else conductive
may short-circuit the power lines and destroy PMB electronics.

Frame fan power supply

This unit drives the fan (mounted in the side frame unit). It is controlled by the CPU unit, and
driven according to AC/DC current information and frame temperature.

2.4 Module motherboard
The module motherboard routes signals from the PMB to the module slots. Signals include
power supplies and module data buses.

6
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2.5 AC/DC Power Supply Unit

The universal AC/DC power supply provides an isolated 15.5 V supply for the S/5 Compact
Monitor. The power unit is attached to the Frame Unit by four screws and a power-D25
connector.

The cooling air for the AC/DC unit is from the Frame Unit fan through cooling holes in the Frame
Unit back plate. The power unit generates a load signal, which is read by the PMB board in the
Frame Unit.

The AC/DC power supply is protected by an overvoltage protection. If the output voltage
increases over 17V, the protection is activated and the AC/DC power supply unit does not
return to normal operation until the power cord is briefly disconnected.

2.6 Batteries

There are two NiMH batteries attached to the bottom of the Frame Unit. The PMB board
connects one of the batteries to be the power source, if no power is received from the AC/DC
power supply.

The battery charging is controlled by PMB. The normal charge current for the batteries is
170mA RMS. When the batteries are full, the charging is continued by a 10mA current (trickle
charge) to avoid self-discharge of the batteries.

2.7 Frame Unit Fan

The Frame Unit Fan is used for cooling the Frame Unit electronics, the modules and the AC/DC
power unit. The fan is controlled by the PMB. The rotation speed of the fan is adjusted
according to the frame temperature and AC/DC power unit load. At monitor start-up, the fan is
briefly run at full speed to ensure its operation.

2.8 In-built Recorder Unit

The recorder unit is located in the Side Frame Unit, and it is connected to the Connector Board
PMB-REC with a small connector board and 12-pin flex-strip cable.

External Communication

Reset

+5V priority

Communication with the monitor Central Processing Board takes place via the Connector
Board PMB-REC, PMB, the Connector Board to Display Unit and the Display Unit DC/DC power
unit.

The communication uses +5 V CMOS level RS232 serial interface with an RS485 reset.

The differential RS485 reset from the module bus generates a Recorder Unit reset signal on the
Recorder Board. The Recorder Board also generates a power-up-reset, whose time constant is
approximately 0.1 second. The Recorder Unit reset signal is therefore active when either the
Module Bus RS485-reset or the power-up-reset is active.

The recorder unit supply voltage, +15 VREC is switched on after +5 V is present.

7
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2.9 Connectors and signals

Module motherboard

Table 1 Module connector pinout (X1-X4):
25 pin male D-connector | Pin No. Signal
1 Reset_485
[ 2 -15V
~ N
G 3 15Vdirty
®9 4 +15V
[
® o 5 Data_485_
o ® 6 Data_485
[
([ P 7 GND
o 8 Reset_485_
o
o 9 CTSB
®e
® ® 10 RTSB
[ ® 11 RXDB
® e 12 TXDB
o
® 13 GND
()
\ y 14 NC
- I 15 GND
16 CTSC
17 RTSC
18 RXDC
19 TXDC
20 NC
21 PWM_ECG
22 RXD_RS232
23 TXD_RS232
24 +5V
25 +5V

8
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2.9.1 External Connectors

O0)0,

(1)  Airfilter

(2)  NET connector

(3)  NET ID connector (not used with N-CMW)
(4)  Recorder (optional)

(5)  SYNC connector

(6)  Connector for external keyboard (anesthesia record keeping solution keyboard),
K-CREMCO or Barcode Reader

(7)  Potential equalization

(8)  Serial port

(9)  Receptacle for power cord

(10) WLAN card LED

(11) WLAN card

(12) Slot for Memory Cards (PCMCIA) and WLAN card

(13) Connector for Device Interfacing Solution

(14) Modules

NOTE: Insert the WLAN card in the first PC card slot from the front.

NOTE: WLAN CF card with PCMCIA adapter is compatible only with Compact Monitor frame
F-CM(C)1..05 or later.

9
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Table 2 Network Connector, X5

RJ45 connector

Pin No.

Signal

O ~NOYU &~ WM

TX +
Tx -
Rx +
N/C
N/C
Rx -
N/C
N/C

Table 3 Coding element connector, X4

9 pin female D-connector

Pin No.

Signal

° O0O000 |
9 0000 6

OO ~NOYYUT &~ WMN B

IDCS1 (chip select)
IDCL (clock)

IDDI (data in)

IDDO (data out)

IDPE (protect enable)
+5Vdc

Direct ECG

Nurse call

GND

Table 4 RS232 Serial data connector X11

9 pin male D-connector

Pin No.

Signal

1 'YX XX BE
6 YX XD

O 00O NOYUT & WM

GND
RxD
TxD
NC
GND
N/C
RTS
CTS
N/C

For information about S/5 Compact Monitor external connectors see this manual, Part Il Slot |

“Display Unit".

2.9.2 Serial Data Interface

The Serial Data Interface connector is a 9-pin male D-connector (X3) on the side of the AC/DC

power unit.

The serial interface is an asyncronous RS-232 connection which uses hardware flow control.
The communication speed is 115.2 kbps. The communication uses the following parameters:

Parity None, Data bits 8 and Stop bits 1.

For more information about the S/5 Compact Monitor serial data interface see also this

manual, Part Il Slot | “Display Unit”.

10
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3  Service procedures

3.1 General service information

CAUTION

The field service of the S/5 Compact Anesthesia Monitor and S/5 Compact Critical Care Monitor
is limited to replacing faulty PC boards and mechanical parts. Return the faulty PC boards to
GE Healthcare for repair.

GE Healthcare is always available for service advice. Please provide the unit serial number, full
type designation and a detailed fault description.

Only trained personnel with appropriate tools and equipment shall perform the
tests and repairs outlined in this section. Unauthorized service may void the
warranty of the unit.

3.2 Service check

S/5 Compact Anesthesia Monitor, F-CM(REC)1
S/5 Compact Critical Care Monitor, F-CMC(REC)1

These instructions include complete procedures for a service check. The service should be
performed after any service repair. Additionally, the service check procedures can also be used
for determining possible failures.

The procedures should be performed in ascending order.

The instructions include a check form (“APPENDIX A:") which should be filled in when performing
the procedures.

The symbol ,@5 in the instructions means that the check list should be signed after

performing the procedure.

3.2.1 Recommended tools

Tool Order No. Notes

Power cord

Screwdrivers

Multiparameter hemodynamic
module

3.2.2 Recommended parts

Part Order No. Notes
Frame Unit Fan filter 896085
Recorder paper 74205 for recorder unit

11
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3.2.3 Before beginning

®  Make sure that the monitor is switched to standby.

®  Disconnect the power cord and press the service reset switch until the LED next to it turns

off.

o If the monitor is connected to the Datex-Ohmeda Network, disconnect the Mon-Net
cable. Take out any memory cards, if installed.

®  Remove the AC/DC Power Unit.
o Disassemble the Side Frame Unit.

®  Detach the battery cables from the Power Management Board.

3.2.4 Visual inspection

1.  Side Frame Unit
Check the Side Frame Unit;

®  screws are tightened properly
®  cables are connected properly

° connectors are clean and intact

25

2. PMB and the Connector Boards
Check the Frame Unit from inside. Check the PMB and the Connector Boards:

®  there are no loose objects inside the Frame Unit
®  all screws are tightened properly
®  gall connectors are clean and intact

®  cables are connected properly

25

3. Frame Unit reattached
Reconnect the battery cable.
Reattach the Side Frame Unit.
Reattach the Frame Unit back plate.
Reattach the AC/DC power unit.

25

NOTE: Make sure that all insulation plates are placed correctly before reattaching the rear
cover.

4. Battery slot
Internal parts under bottom cover
Detach the bottom cover and check internal parts:

®  the battery cable is connected properly

12
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® the batteries are properly in place

®  there are no loose objects inside the battery slot
Reattach the bottom cover.

25

5. External parts
Check external parts:

®  the four rubber pads under the monitor are all in place
®  allstickers are intact

®  the Display Unit is attached properly

®  all mechanical parts are functioning properly

®  the service reset switch is intact

® the handle is attached properly

®  the monitor frame is intact

25

6. Module connections

Check that the module in use goes in smoothly and locks up properly in both module
slots.

25

Leave the module connected.

7. Fanfilter
Clean or replace the Frame Unit Fan filter.

25

8.  Recorder
Clean the recorder unit, if installed:
Open the paper compartment cover and take out the paper roll.
Clean the paper compartment off of possible paper chaff.

Clean the thermal printhead and the small glass window before the static brush with a
cotton swab dipped in isopropyl alcohol. Avoid contact with the rubber paper roller.

NOTE: Be careful to limit the application of alcohol to the thermal printhead and the window.

Attach a new paper roll into the recorder and close the cover.

25

9.  Primary fuses
Disconnect the primary fuse holder. Check that:

®  the fuse compartment, the fuse holder and the fuses are clean and intact

13
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®  the fuses are of the correct rating
Reconnect the fuse holder and check that it locks up properly.

25

3.2.5 Functional inspection

10. Stand-by LEDs
Connect the power cord.
Check that the standby LED starts blinking.
Check that the fan starts running.

25

11. Start-up
Switch the monitor on.

Check that the monitor starts up properly, i.e. the alarm LEDs turn blank, the start-up
sound is heard from the loudspeaker and the normal monitoring screen appears.

No error messages should appear on the screen.

25

12. Module recognition
Configure the monitor screen so that all the needed parameter information is shown:

Monitor Setup
Screen 1 Setup
Waveform Fields
Digit Fields
Check that the selected parameter information is shown on the screen.

NOTE: InvBP waveforms are not shown until without a patient simulator. Do no connect the
simulator to the monitor at this stage.

25

13. Main software
Enter the service menu:

Monitor Setup
Install/Service (Password 16-4-34)
Service (Password 26-23-8)

Take down the information regarding Power Management Board software and Battery.

25

14.  Content of service log

Select Service Log from the menu. Check the contents of the Service Log for possible
problems. If the monitor contains the recorder unit, record the Service Log on the
recorder by selecting Record Log.

25
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15.

16.

17.

Voltages
Check the power supply unit output voltages through the service menu:
Monitor Setup
Install/Service (Password 16-4-34)
Service (password 26-23-8)
Frame
Power Supply

The output voltages should meet the following ranges:

+15V 14.50..15.50 V
-15V -14.50..-15.50 V
+15VD 14.50..15.50V
+5V 4.80..5.30V

VBUS 10.00..17.00V
+12V 11.50..12.50V
+3.3V 3.00..3.60V

VBUS 10.00..17.00V

Preset monitor settings:

Record/Print
Record Waveforms

Waveform 1 --> ecgl
Waveform 2 --> p1
Waveform 3 --> p2
Delay --> Off
Paper Speed --> 6.25 mm/s
Length -->30s

Module communication
Connect a patient simulator to the module.
Enter the ESTP : ECG service menu:

Monitor Setup

Install/Service (Password 16-4-34)

Service (password 26-23-8)
Parameters
ESTP: ECG

Check that the Timeouts, Bad checksums and Bad c-s by mod values do not increase
faster than by 5 per second.
Change the module into the other slot. When the module is recognized, check that the
values do not still increase faster than by 5 per second.

25

Battery voltage
Enter the Battery service menu:

Monitor Setup
Install/Service (password 16-4-34)
Service (password 26-23-8)

15
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18.

19.

20.

Frame
Power Supply
Battery

Check that the shown Battery Voltage value is within 10 - 14V.

25

Monitor temperature
Check that the shown Monit Temp value is within 20 - 40.

25

Battery operation
Disconnect the power cord (without switching the monitor to standby).

Check that the monitoring continues normally. The battery indicator should appear on
the upper right hand corner of the screen.

25

Mains power recognition
Reconnect the power cord.

Check that the LCD display screen brightness increases back to normal and the
monitoring continues without problems. The battery indicator should be replaced by the
text CHARGE.

25

3.2.6 Recorder Unit

21.

22.

Recorder messages
Open the recorder unit cover.

Check that the message ‘Recorder: Cover open’ appears on the screen, then close the
cover.

25

Recording

Press the key Record Wave and check that the module starts recording the selected
waveforms. Press the key Stop on the module to stop recording.

NOTE: InvBP waveforms are not recorded without a patient simulator.

NOTE: If no recording appears, check that the paper roll is installed in a correct way. Only one
side of the paper is printable.

23.

25

Paper speed

Press the key Record Wave again and this time wait until the recording stops. Check
that the length of the recorded waveform scale is 18.7 cm (1.5 cm).

Change the paper speed setting to 1 mm/s:

16
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24.

3.2.7 General
25.

26.

27.

Record/Print
Record Waveforms
Paper Speed --> 1 mm/s

Press the key Record Wave and wait until the recording stops. Check that the length of
the scale is now 3.0 cm (+ 0.5 cm).

25

Quality of recording
Check that the quality of the recordings is acceptable.

25

Service reset switch
Check the service reset switch.

Switch the monitor to standby and disconnect the power cord. Press the service reset
switch for at least five seconds. Check that the LED next to the switch turns off, and also
the fan turns off.

Reconnect the power cord and turn the monitor back on. Check that all trends have now
been erased.

25

Battery capacity
Typical lifetime of the Compact Monitor Ni-MH batteries is approximately 4 years.
Test the batteries by performing the following:

®  detach all modules
®  keep the monitor connected to the mains power until the batteries are fully charged
®  install a hemodynamic multiparameter module and disconnect the power cord

®  notice the time the monitor stays on with batteries
Replace the batteries, if the time was less than 45 minutes.

25

Battery charging

Reconnect the power cord, switch the monitor on and enter the Battery service menu:
Monitor Setup
Install/Service (Password 16-4-34)
Service (Password 26-23-8)
Frame
Power Supply
Battery

Check that the monitor starts charging one of the batteries and all data is reasonable.

25
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28. Service Log reset

29.

30.

Enter the Service Log in the service menu:

Monitor Setup
Install/Service (Password 16-4-34)
Service (Password 26-23-8)
Service Log

Clear the content of the Service Log by selecting Reset Log in the menu.

25

Electrical safety check
Perform an electrical safety check and a leakage current test.
Check that the monitor functions normally after the performed electrical safety check.

25

Final cleaning
Switch the monitor to standby, disconnect the power cord and perform final cleaning.
After cleaning, reconnect the power cord for recharging the batteries.

25

Fill in all necessary documents.

18
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3.3 Disassembly and reassembly

WARNING  The S/5 Compact Monitor is always energized by an internal battery. A
short circuit may cause internal damage. Do not touch any exposed wiring
or conductive surface inside, as this may cause an electric shock.

See the exploded view of the S/5 Compact Monitor Frame Unit in the ‘Spare Parts’ slot to get
quick unerstaning of the structure.

3.3.1 Toremove the batteries

1.  Open the Bottom Plate of the Frame Unit by opening the eight screws.
2. Detach the battery cables and remove the batteries.

NOTE: Remember the order of the batteries connected to the PMB board.

3.3.2 Toremove the AC/DC Unit

1.  Open the four screws holding the unit at the back of the Compact Monitor .
2. Pullthe AC/DC Unit carefully to avoid damaging the connector.

NOTE: It is not allowed to repair the AC/DC power unit in the field.
Return the faulty AC/DC power unit to GE Healthcare for service.

3.3.3 Todisassemble the Side Frame Unit

Detach/remove the AC/DC Unit.

Open the three screws from the left side of the Frame Unit back plate.
Loosen the long screw at the upper left corner of the Frame Unit.
Open the two screws at the bottom left side of the Frame Unit.

Pull the Side Panel Unit carefully from the connector to the PMB Board and out of the
frame.

AN A

NOTE: When reassembling the Side Panel Unit, be careful not to damage the components on
the PMB Board.

3.3.4 To detach/remove the PMB Board (Power Managemet Board)

NOTE: Itis important to remove the batteries before starting to remove the PMB Board!
NOTE: Remember the order of batteries connected to the PMB Board.

1. Disassemble the Side Panel Unit.

2. Open the Bottom Plate of the Frame Unit by opening the eight screws and remove the
batteries.

Open the two screws holding the connector to the AC/DC Unit.

Open the two screws holding the connector to the Display Unit.

Detach the Power and Data cables from the PMB Board.

Open the eight screws holding the PMB Board.

Pull the PMB Board carefully to detach it from the Module Mother Board.

N o ks W
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3.3.5 To detach/remove the Module Mother Board

1.  Detach/remove the PMB Board.
2. Unscrew the spacers to remove the Module Mother Board.

NOTE: Be carefull not to damage the service reset switch.

3.3.6 Toremove the Recorder Unit

Disassemble the Side Frame Unit.
Loosen the screws and extract the recorder.

3.3.7 Adjustment and Calibrations

It is not necessary to perform calibrations or adjustments on the Compact Monitor Frame Unit.

20
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3.4 Internal battery

WARNING  The S/5 Compact Monitor is always energized by an internal battery. A
short circuit may cause internal damage. Do not touch any exposed wiring
or conductive surface inside, as this may cause an electric shock.

The monitor can be run either on mains power or on internal battery. Battery operation is
initiated when the power cord is disconnected or when the mains power is lost during
monitoring.

The internal battery capacity is up to 1.5 hours with fully charged batteries.

NOTE: Before using the monitor for the first time, charge the battery to its full capacity
(charging time 10 hours).

3.4.1 Batterytime

A symbol on the monitor screen indicates the remaining operating time of the battery.

(|8

When about 10 minutes of battery operating time is left, a 'Batt low' alarm is activated and the
monitor makes one beep.

When about two minutes of operating time is left, a new alarm 'Batt empty' is activated.

3.4.2 Refreshing the batteries

The battery is automatically charged when the monitor is connected to mains power. Charging
the battery depends on the discharge level of the battery. Battery charging time is ten hours to
full capacity.

If the monitor is used mainly with the mains power, refresh the battery by charging and
discharging the battery completely once a month to slow down loss of battery capacity.

NOTE: If the monitor is used for frequent short transportation, refresh the batteries every two
weeks and replace the batteries every six months.

To refresh:
1. Connect the monitor power cord to power outlet for at least ten hours.

2. Remove the power cord, and turn on the monitor and let it turn off by itself (it takes about
1.5 hours). Wait for 15 minutes.

3. Reconnect the power cord to power outlet and charge the battery for at least ten hours.

NOTE: Inadequate maintenance will decrease the battery capacity and the monitor's operation
time on batteries.

When charging, a charging symbol is displayed.

ol

During battery charging, the standby led is blinking. It lights up when the batteries are fully
charged.

3.4.3 Replacing the batteries

1.  Open the Bottom Plate of the Frame Unit by opening the eight screws.
2. Detach the battery cables and remove the batteries.

21
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3. Insert new batteries and connect the battery cables.
NOTE: Remember the order of the batteries connected to the PMB board.

22
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4 Troubleshooting

For troubleshooting, see also "Display Unit: Troubleshooting" section in this manual.

4.1 General

Trouble

Cause

What to do

Monitor is not starting

On/Stby key pressed too long.

On/Stby key may be pressed for
less than 10 s.

The batteries are empty.

Connect the power cord.

On/Stby key may be faulty.

Replace the Display Unit side panel
keyboard foil.

If power cord connected. If the On/
Stby LED is lit or blinks. AC/DC power
unit may be faulty.

Replace the AC/DC power unit.

If the Frame unit fan is running. If AC/
DC power unit is working, the PMB in
the Frame Unit may be faulty.

Replace the PMB.

Monitor is not starting, the
Frame Unit back panel LED is lit.

The connection between Frame Unit
and Display Unit may be faulty.

Check the connector and the cables
between Display Unit and Frame
Unit.

Display Unit voltages are not OK.

Replace the Display Unit DC/DC
power board.

Faulty Central Processing Board.

Replace the Central Processing
Board.

The monitor starts (Frame Unit
back panel LED is lit and a beep
is heard), but the display
remains black.

The MRI Frame Unit LCD display
cables are loose.

Check the LCD cables and
connectors on the Central
Processing Board and in the Front
Unit.

The backlights are not lit.

Connector Board cable may be
loose. Check the cable.

Backlights may be faulty. Replace
them.

Backlight inverter may be faulty.
Replace the inverter.

Module data disappears from
the screen.

Parameter module current (in PMB)
too high.

Detach and change the parameter
module.

PMB module power section may be
faulty. Replace the PMB.

Keyboard not working, but
module communication is OK.

Keyboard cables and connectors, or
Connector Board cable and
connector may be faulty.

Check the Connector Board cable
and connector.

Check the keyboard cable
connection to the connector board.
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Trouble

Cause

What to do

Keyboard not working, and
module communication not
working.

UPI section of the Central Processing
Unit not functioning normally.

Restart the monitor.

Replace the Central Processing
Board.

Keyboard partly not working.

Faulty keyboard.

Replace the keyboard foil.

Faulty Connector Board.

Replace the Connector Board.

‘Battery failure’ message on the
display.

Problem in communication between
Display Unit and Frame Unit (the
PMB serial number and other data
faulty in Service View).

Check the connectors and cables
between Display Unit and Frame
Unit of the F-MRICM1 Monitor.

PMB in Frame Unit may be faulty.

Replace the PMB.

‘Battery temperature high' and
‘Check dust filter' messages.

The temperature of the batteries is
more than 53°C.

Check and change the dust filters if
necessary.

‘Display temperature high' and
‘Check dust filter' messages.

The temperature inside the Display
Unit has been more than 55°C for
two minutes at the minimum.

Check and change the dust filter if
necessary.

‘Frame temperature high' and
‘Check dust filter' messages.

The temperature inside the frame is
more than 55°C.

Check and change the dust filters if
necessary.

Display Unit is too warm.
Temperature is high.

Display Unit Fan is not working.

Check that the Fan cable is
connected to the correct connector.

Recorder is not working
properly.

Recorder communication problem.

Check the connectors and cables
between Display Unit and Frame
Unit.

Problem in voltages in Frame Unit.

Check the Frame Unit voltages from
the service menu. If not OK, replace
the PMB.

After shutdown, the trend and
patient data does not remain 15
min in the memory.

The On/Stby switch has been
pressed for over 10 s. (= service reset)

When switching off, the On/Stby
switch has to be pressed for less
than 10 s.

Faulty PMB.

Replace the PMB.
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4.2 Recorder Unit

Problem

Cause

What to do

Recorder will not start.
No error messages shown.

Connector board loose.

Check connector board connections.

Recorder board faulty.

Replace the recorder board.

Recorder unit faulty.

Replace the recorder unit.

Recorder works but nothing is
printed on the paper.

Active side of the paper is

downwards.

Turn the paper roll over.

To test which side is active: Place the
paper on a hard surface and draw a
line with a fingernail - a dark line will
appear on the active (thermal) side.

Recorder unit faulty.

Replace the recorder unit.

Message

Explanation

Recorder: out of paper

Release paper jam or insert a roll of paper into the
recorder.

Recorder: cover open

Close the recorder cover properly.

Recorder: thermal array overheat

Recorder overheated. Stop using and allow it to cool
down.

Recorder: input voltage low

+15 Vrec is too low. Check the connectors and
connector board.

Recorder: input voltage high

+15 Vrec is too high. Check the connectors and
connector board.

Recorder system error
1,23

System error.
If the problem persists, replace the recorder unit.

Recorder: module removed

A communication error due to a fault in the recorder
or in the Central Processing Board.
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5 Earlier revisions

This manual covers the earlier revisions of the S/5 Compact Anesthesia Monitor or S/5
Compact Critical Care Monitor.
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APPENDIX A: Service check form,
S/5 Compact Anesthesia Monitor,
S/5 Compact Critical Care Monitor

Customer
Service Module type S/N
Service engineer Date

Monitor Installation

F- E-
S- E- M-
L- M-
OK = Test OK N.A. = Test not applicable Fail = Test failed
OK N.A Fail OK N.A Fail

2. PMB and the Connector

1. Side Frame Unit Boards

3. Frame Unit reattached 4. Battery slot

5. External parts 6. Module connections

7. Fan filter 8. Recorder

9. Primary fuses 10. Stand-by LEDs

O L Oy ) O
O O O]
L O O
O O
L L L L
O O

11. Start-up 12. Module recognition

Power Management

13. Main software L- board software

14. Content of service log

]
L]
]

Notes

A-1(4)
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15. Voltages
+15V 14.50..15.50 V
-15V -14.50..-15.50 V
+15VD 14.50..15.50 V
+5V 4.80..5.30 V
VBUS 10.00..17.00V
+12V 11.50..12.50V
+3.3V 3.00..3.60V
VBUS 10.00..17.00V
OK N.A. Fail OK N.A. Fail
igﬁMrr?Srl:i|§otion f D D
17. Battery voltage 10..17 V
18. Monitor temperature 20..40 C

19. Battery operation

20. Mains power
recognition

Notes

Recorder unit

21. Recorder messages

Fail

22. Recording

Fail

23. Paper speed

H -
LR

24. Quality of recording

I
BERERE~
[]

Notes

A-2(4)
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General

OK N.A. Fail OK N.A. Fail

25. Service reset switch D 26. Battery capacity

27. Battery charging 28. Service Log reset

OO
HhEn
[]
HE
HhEn
[]

29. Electrical safety check D 30. Final cleaning

Notes

Used spare parts

Signature

A-3(4)
Document no. M1144958-001




Datex-Ohmeda S/5 Compact Anesthesia and Compact Critical Care Monitors

For your notes:

A-4(4)
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Spare Parts

1 S/5 Compact Monitor Display Unit
1.1 F-CMIC)RECL rev. 00, 01, F-CMI(C)1 rev.00...05

Figure 1 Exploded view of the Display Unit and labels

Item Description Order No. Replaced by
4 Cross cyl. head screw M3x6 tufflock 617210

9 Side Panel sticker, CS; F-CM1; M1062261
9 Side Panel sticker, DA; F-CM1; S/5 898080

9 Side Panel sticker, DE; F-CM1; S/5 898071

9 Side Panel sticker, EN; F-CM1; S/5 895764

9 Side Panel sticker, ES; F-CM1; S/5 898074

9 Side Panel sticker, FI; F-CM1; S/5 898077

9 Side Panel sticker, FR; F-CM1; S/5 898072

9 Side Panel sticker, HU; F-CM1; S/5 M1042448
9 Side Panel sticker, IT; F-CM1; S/5 898075

9 Side Panel sticker, JA; F-CM1; S/5 898081

1
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Item Description Order No. Replaced by
9 Side Panel sticker, NL; F-CM1; S/5 898073

9 Side Panel sticker, NO; F-CM1; S/5 898079

9 Side Panel sticker, PL; F-CM1; S/5 8003506
9 Side Panel sticker, PT; F-CM1; S/5 898076

9 Side Panel sticker, SV; F-CM1; S/5 898078
10 Front Panel sticker, CS; F-CMC1; M1062264
10 Front Panel sticker, DA; F-CMC1; S/5 898304
10 Front Panel sticker, DE; F-CMC1; S/5 898295
10 Front Panel sticker, EN; F-CMC1; S/5 898294
10 Front Panel sticker, ES; F-CMC1; S/5 898298
10 Front Panel sticker, FI; F-CMC1; S/5 898301
10 Front Panel sticker, FR; F-CMC1; S/5 898296
10 Front Panel sticker, HU; F-CMC1; S/5 M1042413
10 Front Panel sticker, IT; F-CMC1; S/5 898299
10 Front Panel sticker, JA; F-CMC1; S/5 898305
10 Front Panel sticker, NL; F-CMC1; S/5 898297
10 Front Panel sticker, NO; F-CMC1; S/5 898303
10 Front Panel sticker, PL; F-CMC1; S/5 8003509
10 Front Panel sticker, PT; F-CMC1; S/5 898300
10 Front Panel sticker, SV; F-CMC1; S/5 898302

10 Front Panel sticker, CS; F-CM1 M1062901
10 Front Panel sticker, DA; F-CM1; S/5 898068
10 Front Panel sticker, DE; F-CM1; S/5 898059
10 Front Panel sticker, EN; F-CM1; S/5 895763

10 Front Panel sticker, ES; F-CM1; S/5 898062
10 Front Panel sticker, FI; F-CM1; S/5 898065

10 Front Panel sticker, FR; F-CM1; S/5 898060
10 Front Panel sticker, HU; F-CM1; S/5 M1042413
10 Front Panel sticker, IT; F-CM1; S/5 898063
10 Front Panel sticker, JA; F-CM1; S/5 898069
10 Front Panel sticker, NL; F-CM1; S/5 898061
10 Front Panel sticker, NO; F-CM1; S/5 898067
10 Front Panel sticker, PL; F-CM1; S/5 8003509
10 Front Panel sticker, PT; F-CM1; S/5 898064

2
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Spare Parts

Item Description Order No. Replaced by
10 Front Panel sticker, SV; F-CM1; S/5 898066

11 Tooth washer 63615

12 Screw-cross rec.cylind.h. stzn,ma4x40 61761

31 ComWheel; /5 898794

33 Locking set, F-CM1, SPARE PART 8001522

34 Filter capsule (DU fan), F-CM1 896089

35 Filter (DU), F-CM1 897010

36 LID for Card slots, F-CM1, SPARE PART 8001523

1.1.1 Display unit, bottom unit, F-CM(C)REC1 rev. 00, 01, F-CM(C)1 rev.00...03

11 pcs

_—

2 pcs

@@@@@@

HOBEOOE ©OOED® ©

2 pcs

2 pcs

Figure 2 Exploded view of the Display Unit, bottom unit

3
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Item |Description Order No. Replaced by
14 Screw-cross rec. ¢/s h, stzn, m3x6 61620

16 Shakeproof washer m3.2 63611

16 Shakeproof washer m3.2 63611

27 Washer-spring, M3,STZN(FZB),DIN127 634101

47 Cross cylinder-head screw M3x6 61721

47 Cross cylinder-head screw M3x6 61721

54 Central Processing Board, F-CM1 8000110 8001596
54 Central Processing Board, F-CM1 8001596

55 NET cable, F-CM1 896527

56 NET Smart key cable, F-CM1 896528

57 Connector unit, NET, F-CM1 896102

58 Cross recess screw UNC 4-40 61841

59 Connector unit, SYNC, F-CM1 894914 M1029304
60 DC/DC-board, F-CM1 896705 M1145823
61 Central Processing Board-DC/DC SIGNAL CABLE, F-CM1 8000023

62 Central Processing Board-DC/DC POWER CABLE, F-CM1 8000004

63 Filter bracket (DU fan), F-CM1 896090

64 Fan unit (DU), F-CM1 896555

65 Cross cylinder head screw M3x18 FZB DIN7985 61739

66 Loudspeaker unit, F-CM1 896109

67 DIS power cable, F-CM1 8000007

68 Connector unit, DIS, F-CM1 894912

4
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Spare Parts

1.1.2 Display unit, bottom unit, F-CM(C)1 rev.04 and 05

il

Er—)

@

75 77
s 64 e
Figure 3 Exploded view of the Display Unit, bottom unit
Item | Description Order No. Replaced by
14 Screw-cross rec. ¢/s h, stzn, m3x6 61620
16 Shakeproof washer m3.2 63611
16 Shakeproof washer m3.2 63611
27 Washer-spring, M3,STZN(FZB),DIN127 634101
47 Cross cylinder-head screw M3x6 61721
47 Cross cylinder-head screw M3x6 61721
54 Central Processing Board, F-CM1 8000110 8001596
54 Central Processing Board, F-CM1 8001596 M1116607*
54 Central Processing Board, F-CMIC)1 for ... 05 and later M1116607*
55 NET cable, F-CM1 896527
56 NET Smart key cable, F-CM1 896528
57 Connector unit, NET, F-CM1 M1035234
58 Cross recess screw UNC 4-40 61841

5
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Item |Description Order No. Replaced by
59 Connector unit, SYNC, F-CM1 M1029304
60 DC/DC-board, F-CM1 896705 M1145823
60 DC/DC-board, F-CM(C)1 for F-CM(C)1..05 and later M1145823
61 Central Processing Board-DC/DC SIGNAL CABLE, F-CM1 8000023
62 Central Processing Board-DC/DC POWER CABLE, F-CM1 8000004
63 Filter bracket (DU fan), F-CM1 896090
64 Fan unit (DU), F-CM1 896555
65 Cross cylinder head screw M3x18 FZB DIN7985 61739
66 Loudspeaker unit, F-CM1 896109
67 DIS power cable, F-CM1 8000007
68 Connector unit, DIS, F-CM1 M1035235
* Central Processing Board, F-CM(C)1 M1116607 requires DC/DC Board M1145823.
6
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Spare Parts

1.1.3 Front unit, F-CM(C)(REC)1 rev. 00

e EEDE) (D) EEDE ()

2 pcs

7 pcs 2 pcs

Figure 4 Exploded view of the Display Unit, Front Unit, F-CM(C)(REC)1 rev.00

Item |Description Order No. Replaced by
16 Shakeproof washer m3.2 63611
27 Washer-spring, M3,STZN(FZB),DIN127 634101
27 Washer-spring, M3,STZN(FZB),DIN127 634101
40 Membrane keyboard, VERT., F-CM1 895686
41 Front cover for display unit, F-CM(C)IREC)1 Rev. 00 8004619
42 Display-LCD, 12.1in. tft, svga 572793
44 Screw-cross rec.cylind.h. stzn,m3x10 61735
45 EMI-filter, split ferrite core for flat cable 26mm 304514
46 Display cable board (SHARP), F-CM1 895446
47 Cross cylinder-head screw M3x6 61721
48 Connection board (DU), F-CM1 896465
49 Inverter cable (SHARP), F-CM1 896565
50 Display-inverter,12V 2x6mA for572793 572794

7
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Item | Description Order No. Replaced by
51 Opto-encoder, rotary switch, 16-postions, push button, plastic | 113293
shaft, 10inch Ribbon cable and connector
52 Insulator for Invertter, F-CM1 894929
53 Membrane keyboard, HORIS., F-CM1 895685
Complete front unit, F-CM1 rev.00 894908
8
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Spare Parts

1.1.4 Front unit, F-CM(C)REC1 rev. 01, F-CMI(C)1 rev.01, rev.02
0D ® ® @ OE:
/
‘-// | NN
T : // I T R \\\
il f N\ ||
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O\ I 23559 7
N Plos.
N Ky
\ N
W /,
'?;‘3.1/
2 pcs 6 pcs
Figure 5 Exploded view of the Display Front Unit, F-CM(C)(REC)1 Rev.01,
F-CMI(C)1 rev 02
Item | Description Order No. Replaced by
16 Shakeproof washer m3.2 63611
27 Washer-spring, M3,STZN(FZB),DIN127 634101
37 Cross cylinder head screw M3x8 61722
40 Membrane keyboard, VERT., F-CM1 895686
41 Front cover for display unit, F-CM1 rev.01 8004620
42 Display-LCD, 902673 * M1012542
43 EMC Cover (Display), F-CM1 rev.01 8003870
44 Screw-cross rec.cylind.h. stzn,m3x10 61735
45 EMI-filter, split ferrite core for flat cable 26mm 304514
46 Display cable board, F-CM1 rev.01 8003727
47 Cross cylinder-head screw M3x6 61721
48 Connection board (DU), F-CM1 896465
49 Invertter cable (SHARP), F-CM1 rev 01 8004022

9
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Item | Description Order No. Replaced by
50 12V inverter for LCD display (902673) M1012542 902674 M1013813
51 Opto-encoder, rotary switch, 16-postions, push button, | 113293

plastic shaft, 10inch Ribbon cable and connector
52 Insulator for Invertter, F-CM(C)(REC)1..01 8004024
53 Membrane keyboard, HORIS., F-CM1 895685

Complete front unit, F-CM1 rev.01 8004021

Backlight for display, F-CM1 rev.01 M1001013

* use together with inverter M1013813
10
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Spare Parts

1.1.5 Front unit, F-CM(C)1 rev.03...05
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Figure 6 Exploded view of the Display Front Unit, F-CM(C)1 rev 03...05
Item | Description Order No. Replaced by
16 Shakeproof washer m3.2 63611
27 Washer-spring, M3,STZN(FZB),DIN127 634101
37 Cross cylinder head screw M3x8 61722
40 Membrane keyboard, VERT., F-CM1 895686
41 Front cover for display unit, F-CM1 rev.01 8004620
42 Display-LCD, M1012542
43 EMC Cover (Display), F-CM1 rev.01 M1014033
44 Screw-cross rec.cylind.h. stzn,m3x10 61735
45 EMI-filter, split ferrite core for flat cable 26mm 304514
46 Display cable board, F-CM1 rev.01 8003727
47 Cross cylinder-head screw M3x6 61721
48 Connection board (DU}, F-CM1 896465
49 Inverter cable (SHARP), F-CM1 rev 01 8004022
50 12V inverter for LCD display M1012542 M1013813

11
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Item | Description Order No. Replaced by
51 Opto-encoder, rotary switch, 16-postions, push button, 113293
plastic shaft, 10inch Ribbon cable and connector
52 Insulator for Inverter, F-CM(C)(REC)1...01 8004024
53 Membrane keyboard, HORIS., F-CM1 895685
54 Wire clamp M1015333
Complete front unit, F-CM1 rev.03 M1014753
Backlight for display, F-CM1 rev.03 M1014385
1.1.6 Central Processing Board
Item Item description Order No.
- Battery for SRAM/Timekeeper 197230
12
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Spare Parts

S/5 Compact Monitor Frame

F-CM(REC)1, F-CMC(REC]1 rev. 00

6 pcs 2 pcs

4 pcs

DEA®EE®E® ® 1 WE) (39

EE@EIE) @ E(DEI@EIEEEE)

2pcs 8 pcs 8pcs 8 pcs 2 pcs 2 pcs2 pes
Figure 7 Exploded view of S/5 Compact Monitor Frame

Item | Description Order No. Replaced by

1 Frame assembly, F-CM1 896082

2 Handle, F-CM1, SPARE PART 8001521

3 Back plate (FRAME), F-CM1 896083 8004019

4 Cross cyl. head screw M3x6 tufflock 617210

4 Cross cyl. head screw M3x6 tufflock 617210

4 Cross cyl. head screw M3x6 tufflock 617210

5 AIM-N-cable,Network connection cable, 0.23m,UTP T568A C5 | 908680

6 Connector-case, modular coupler, 8-positon, in-line 548737

7 Connector shield, F-CM1 8000645

13
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Item | Description Order No. Replaced by
8 NET smart key cable 2, F-CM1 8000701
9 Block screw D-female 546096
10 AC/DC Power supply, PFC,+15.5V,75W 90482
11 Tooth washer 63615
12 Screw-cross rec.cylind.h. stzn,ma4x40 61761
13 Fuse T2AH / 250V, 5x20mm 511200
14 Screw-cross rec. ¢/s h, stzn, m3x6 61620
15 Screw-cross rec.cylind.h. stzn,m3x20 61737
16 Shakeproof washer m3.2 63611
17 Fan unit (side), F-CM1 896564
17 Fan unit (side), F-CM1 896564
18 Filter (side fan), F-CM1 896085
19 Filter bracket (side fan), F-CM1 896086
20 Side frame unit, F-CMREC1 rev. 00 (recorder included) 895500
21 Connector board PMB-REC, F-CM1 896894
22 Screw of D25 connector, F-CM1 897531
22 Screw of D25 connector, F-CM1 897531
23 Power cable, F-CM1 898313
24 PMB-connector board, F-CM1 898108
25 Battery-NiMH,12V,3.5Ah,10%1.2V 17014
26 Bottom plate, F-CM1 8001365
27 Washer-spring, M3,STZN(FZB),DIN127 634101
28 Power management board, F-CM1 896121
29 Spacer, hexagon bar, M3X8,5AV5MSN 640459
30 Module mother board, F-CM1 8000426
32 FRONT PLATE (FRAME), F-CM1 896087

Recorder, Thermal plott.forREC,50,seril.76.8kB 90350
14
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Spare Parts

2.2 S/5 Compact Monitor Frame, F-CM(C)1 rev. 01, rev. 02,
rev. 03, F-CM(C)REC1 rev.01

6 pcs

DEA®EE®E® G (e

2 pcs

4 pcs

(3

EEIEIE) @ EXDEIEIENERE)EE)

2pcs 8 pes 8 pcs 2 pcs 2 pes? pes
Figure 8 Exploded view of S/5 Compact Monitor Frame

Item | Description Order No. Replaced by
1 Frame assembly, F-CM1 896082
2 Handle, F-CM1, SPARE PART 8001521
3 Back plate (FRAME), F-CM1 8004019
4 Cross cyl. head screw M3x6 tufflock 617210
5 AIM-N-cable,Network connection cable, 908680

0.23m,UTP T568A C5
6 Connector-case, modular coupler, 8-positon, 548737

in-line
7 Connector shield, F-CM1 rev. 01 8004290
8 NET smart key cable 2, F-CM1 8000701

15
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Item | Description Order No. Replaced by
9 Block screw D-female 546096
10 AC/DC Power supply, PFC,+15.5V,75W 90482
11 Tooth washer 63615
12 Screw-cross rec.cylind.h. stzn,m4x40 61761
13 Fuse T2AH / 250V, 5x20mm 511200
14 Screw-cross rec. ¢/s h, stzn, m3x6 61620
15 Screw-cross rec.cylind.h. stzn,m3x20 61737
16 Shakeproof washer m3.2 63611
17 Fan unit (side), F-CM1 896564
18 Filter (side fan), F-CM1 896085
19 Filter bracket (side fan), F-CM1 896086
20 Side frame unit, F-CMREC1, rev. 01 (recorder 895500
included)
20 Side frame unit, F-CM1, rev. 02..03(recorder not | 8005536
included)
21 Connector board PMB-REC, F-CM1 896894
22 Screw of D25 connector, F-CM1 897531
23 Power cable, F-CM1 898313
24 PMB-connector board, F-CM1 898108
25 Battery-NiMH,12V,3.5Ah,10%1.2V 17014
26 Bottom plate, F-CM1 8001365
27 Washer-spring, M3,STZN(FZB),DIN127 634101
28 Power management board, F-CM1 8003808 8005308
29 Spacer, hexagon bar, M3X8,5AV5MSN 640459
30 Module mother board, F-CM1 8000426
32 FRONT PLATE (FRAME), F-CM1 896087
Recorder, Thermal plott.forREC,50,seril.76.8kB 90350
16
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Spare Parts

2.3 Side frame unit, F-CM1, F-CMC1 rev.02, rev.03
Figure 9 Exploded view of Side frame unit, F-CM(C)1 rev.02, rev.03
Item Description Order No. Replaced by
15 Screw-cross rec.cylind.h. stzn,m3x20 61737
16 Shakeproof washer m3.2 63611
17 Fan unit (side), F-CM1 896564
18 Filter (side fan), F-CM1 896085
19 Filter bracket (side fan), F-CM1 896086
20 Side frame unit, F-CM1 rev.02 (recorder not included) |8005536
Recorder, Thermal plott.forREC,50,seril.76.8kB 90350
21 Connector board PMB-REC, F-CM1 896894
22 Screw of D25 connector, F-CM1 897531
33 Latch 8005503
34 Protection plate 2 8005505
35 Screw 885191

17
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2.4 S/5 Compact Monitor Frame, F-CM(C)1 rev. 04 and 05
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Figure 10  Exploded view of S/5 Compact Monitor Frame
Item | Description Order No. Replaced by
1 Frame assembly, F-CM1 896082
2 Handle, F-CM1, SPARE PART 8001521
3 Back plate (FRAME), F-CM1 8004019
4 Cross cyl. head screw M3x6 tufflock 617210
10 AC/DC Power supply, PFC,+15.5V,75W 90482
11 Tooth washer 63615
12 Screw-cross rec.cylind.h. stzn,max40 61761
13 Fuse T2AH / 250V, 5x20mm 511200
18
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Spare Parts

Item | Description Order No. Replaced by

14 Screw-cross rec. ¢/s h, stzn, m3x6 61620

15 Screw-cross rec.cylind.h. stzn,m3x20 61737

16 Shakeproof washer m3.2 63611

17 Fan unit (side), F-CM1 896564

18 Filter (side fan), F-CM1 896085

19 Filter bracket (side fan), F-CM1 896086

20 Side frame unit, F-CMREC1, rev. 04 M1029322

21 Connector board PMB-REC, F-CM1 896894

22 Screw of D25 connector, F-CM1 897531

23 Power cable, F-CM1 898313

24 PMB-connector board, F-CM1 898108

25 Battery-NiMH,12V,3.5Ah,10%1.2V 17014

26 Bottom plate, F-CM1 8001365

27 Washer-spring, M3,STZN(FZB),DIN127 634101

28 Power management board, F-CM1 8003808 8005308

29 Spacer, hexagon bar, M3X8,5AV5MSN 640459

30 Module mother board, F-CM1 8000426

32 FRONT PLATE (FRAME), F-CM1 896087

37 BOTTOM INSULATOR, F-CM1 M1034048
Recorder, Thermal plott.forREC,50,seril.76.8kB 90350

19
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3 Software licenses

Description Order No. Note
Service Software, anesthesia S-00A055/S-00A065*

Service Software Licence, anesthesia record L-00A07S/L-00A08S*

keeping

Service Software Licence, anesthesia L-CANEO2(A)S

Service Software License, anesthesia L-CANE03..02(A)S

Service Software License, anesthesia L-CANEO3..03(A)S

Service Software Licence, anesthesia L-CANEO5(A)S

Service Software Licence, critical care L-CICUO5(A)S

*|The software S-00A06/S-00C04/L-00A08 includes extended bedside arrhythmia analysis.

Description Order No.
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEO6AS-00, China M1082998
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEO6AS-00, Czech M1082997
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEO6AS-00, Danish M1082757
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEO6AS-00, Dutch M1082990
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEOBAS-00, English M1082982
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEOB6AS-00, Finnish M1082985
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEOB6AS-00, French M1082986
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEO6AS-00, German M1082758
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEO6AS-00, Hungarian M1082996
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEOBAS-00, Italian M1082988
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEOBAS-00, Norwegian M1082991
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEO6AS-00, Polish M1082992
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEOBAS-00, Portuguese M1082993
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEO6AS-00, Spanish M1082984
S/5 Anesthesia Service SW for CAM w/ Arr, L-CANEOB6AS-00, Swedish M1082994
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, China M1083013
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, Czech M1083012
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, Danish M1082999
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, Dutch M1083006
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, English M1083001
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, Finnish M1083003
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, French M1083004
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Spare Parts

Description Order No.
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, German M1083000
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, Hungarian M1083011
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, Italian M1083005
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, Norwegian M1083007
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, Polish M1083008
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, Portuguese M1083009
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, Spanish M1083002
S/5 Anesthesia Service SW for CAM, L-CANE06S-00, Swedish M1083010
S/5 Critical Care Service SW for CCCM w/ Arr, L-CICU06AS-00, China M1082635
S/5 Critical Care Service SW for CCCM w/ Arr, L-CICU06AS-00, Czech M1082634
S/5 Critical Care Service SW for CCCM w/ Arr, L-CICU06AS-00, Danish M1082619
S/5 Critical Care Service SW for CCCM w/ Arr, L-CICU06AS-00, Dutch M1082628
S/5 Critical Care Service SW for CCCM w/ Arr, L-CICUOBAS-00, English M1082623
S/5 Critical Care Service SW for CCCM w/ Arr, L-CICUO6AS-00, Finnish M1082625
S/5 Critical Care Service SW for CCCM w/ Arr, L-CICU06AS-00, French M1082626

S/5 Critical Care Service SW for CCCM w/ Arr, L-CICUOBAS-00, German M1082622

S/5 Critical Care Service SW for CCCM w/ Arr, L-CICU06AS-00, Hungarian | M1082633

S/5 Critical Care Service SW for CCCM w/ Arr, L-CICUOBAS-00, Italian M1082627
S/5 Critical Care Service SW for CCCM w/ Arr, L-CICU06AS-00, Norwegian | M1082629
S/5 Critical Care Service SW for CCCM w/ Arr, L-CICUO6AS-00, Polish M1082630

S/5 Critical Care Service SW for CCCM w/ Arr, L-CICU06AS-00, Portuguese | M1082631

S/5 Critical Care Service SW for CCCM w/ Arr, L-CICU06AS-00, Spanish M1082624

S/5 Critical Care Service SW for CCCM w/ Arr, L-CICUO6AS-00, Swedish M1082632

S/5 Critical Care Service SW for CCCM, L-CICU06S-00, China M1082650
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, Czech M1082649
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, Danish M1082636
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, Dutch M1082643
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, English M1082638
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, Finnish M1082640
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, French M1082641
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, German M1082637
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, Hungarian M1082648
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, Italian M1082642
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, Norwegian M1082644
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Datex-Ohmeda S/5 Compact Anesthesia and Compact Critical Care Monitors

4 Upgrade Kits

Description Order No.
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, Polish M1082645
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, Portuguese M1082646
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, Spanish M1082639
S/5 Critical Care Service SW for CCCM, L-CICU06S-00, Swedish M1082647
Description Order No. Note
Datex-Ohmeda S/5™ Network and MemCard Upgrade | U-CMMEM

Datex-Ohmeda S/5™ Network Upgrade U-CMNET

Datex-Ohmeda S/5™ Wireless LAN Upgrade, U-CMW-01

M1144554

Datex-Ohmeda S/5™ Recorder Upgrade

U-CMREC1
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GE Healthcare

Service Manual Language Information

WARNING
(EN)

This service manual is available in English only.

If a customer's service provider requires a language other than English, it is
the customer's responsibility to provide translation services.

Do not attempt to service the equipment unless this service manual has been
consulted and is understood.

Failure to heed this warning may result in injury to the service provider,
operator, or patient, from electric shock, mechanical or other hazards.

NPEAQYNPEXNEHUE
(BG)

ToBa ynbTBaHe 3a pa60Ta € HarM4yHO CaMO Ha aHIMNNCKN e3NK.

AKO [JOCTaBYMKbT Ha ycryrata Ha KneHTa usuncka Apyr e3uk, 3abiKeHne Ha
KN1eHTa e Ja ocurypu npesom.

He nanon3seaiite 060opyaBaHeTo, Npeamn Aa CTe ce KOHCYNTMpanu u pasépanm
ynbTBaHeTo 3a paboTa.

Hecna3saHeTo Ha TOBa NpeaynpexaeHne Moxe fa AoBede [0 HapaHsBaHe
Ha JoCTaBYMKa Ha ycryrarta, onepartopa Unu nauueHT B pesynTar Ha TOKOB
yaap uUiv MexaHu4yHa Unm gpyra onacHocT.

VAROVANI
(CS)

Tento provozni navod existuje pouze v anglickém jazyce.

V pfipadé, Ze externi sluzba zakaznikum potfebuje navod v jiném jazyce, je
zajisténi prekladu do odpovidajiciho jazyka ukolem zakaznika.

NesnaZzte se o udrZbu tohoto zafizeni, aniz byste si pfecetli tento provozni
navod a pochopili jeho obsah.

V pfipadé nedodrzovani této varovani maze dojit k poranéni pracovnika
prodejniho servisu, obsluzného personalu nebo pacientl vlivem elektrického
proudu, respektive vlivem mechanickych &i jinych rizik.

ADVARSEL
(DA)

Denne servicemanual findes kun pa engelsk.

Hvis en kundes tekniker har brug for et andet sprog end engelsk, er det
kundens ansvar at sgrge for overseettelse.

Forsag ikke at servicere udstyret medmindre denne servicemanual har veaeret
konsulteret og er forstaet.

Manglende overholdelse af denne advarsel kan medfgre skade pa grund af
elektrisk, mekanisk eller anden fare for teknikeren, operatgren eller patienten.

WARNUNG
(DE)

Diese Serviceanleitung ist nur in englischer Sprache verfligbar.

Falls der Kundendienst eine andere Sprache benétigt, muss er fur eine
entsprechende Ubersetzung sorgen.

Keine Wartung durchfiihren, ohne diese Serviceanleitung gelesen und
verstanden zu haben.

Bei Zuwiderhandlung kann es zu Verletzungen des Kundendiensttechnikers,
des Anwenders oder des Patienten durch Stromschlage, mechanische oder
sonstige gefahren kommen.

MPOEIAOMNOIHZH
(EL)

To Tapdv eyxelpidio oépPig diatiBeTal oTa ayyAika poévo.

Edv 10 dTopo Trapoxng a€pPIg evog TTEAATN aTTaITEl TO TTAPOV EYXEIPIDIO O€
YAWOoO eKTOG TwV ayyAIKWY, OTTOTEAE EUBUVN TOU TTEAATN VO TTAPEXEI
UTTNPETIEG NETAPPAONG.

Mnv eTTIXEIPAOETE TNV EKTEAECN EPYaCIWV TEPPIG aTOV EEOTTAIOUO EKTOG Qv
EXETE OUPPOUAEUTE KOl £XETE KATAVONOEI TO TTAPOV gyXEIPidIo OEPPIG.

Eav 8¢ AdBeTe uTTOWN TNV TTPOEIBOTTOINGN AUTH, EVOEXETAI VO TTPOKANBEI
TPAUUATIOPOG GTO ATOUO TTAPOXNG OEPPIG, OTO XEIPIOTA 1 oTOV 00Bevh aTTd
nAekTpOTTANSia, pnxavikoug r} GAAoug KIvOUVOUG.

ADVERTENCIA
(ES)

Este manual de servicio sélo existe en inglés.

Si el encargado de mantenimiento de un cliente necesita un idioma que no
sea el inglés, el cliente debera encargarse de la traduccion del manual.

No se debera dar servicio técnico al equipo, sin haber consultado y
comprendido este manual de servicio.

La no observancia del presente aviso puede dar lugar a que el proveedor de
servicios, el operador o el paciente sufran lesiones provocadas por causas
eléctricas, mecanicas o de otra naturaleza.
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HOIATUS
(ET)

Ké&esolev teenindusjuhend on saadaval ainult inglise keeles.

Kui klienditeeninduse osutaja nduab juhendit inglise keelest erinevas keeles,
vastutab klient tolketeenuse osutamise eest.

Arge uritage seadmeid teenindada enne eelnevalt

kaesoleva teenindusjuhendiga tutvumist ja sellest aru saamist.

K&esoleva hoiatuse eiramine vdib pdhjustada teenuseosutaja, operaatori voi
patsiendi vigastamist elektril6dgi, mehaanilise v6i muu ohu tagajarjel.

VAROITUS
(F1)

Tama huolto-ohje on saatavilla vain englanniksi.

Jos asiakkaan huoltohenkildsto vaatii muuta kuin englanninkielista
materiaalia, tarvittavan kdanndksen hankkiminen on asiakkaan vastuulla.
Ala yrita korjata laitteistoa ennen kuin olet varmasti lukenut ja ymmartanyt
tdman huolto-ohjeen.

Mikali tata varoitusta ei noudateta, seurauksena voi olla huoltohenkiloston,
laitteiston kayttajan tai potilaan vahingoittuminen sdhkdiskun, mekaanisen
vian tai muun vaaratilanteen vuoksi.

ATTENTION
(FR)

Ce manuel technique n'est disponible qu'en anglais.

Si un service technique client souhaite obtenir ce manuel dans une autre
langue que I'anglais, il devra prendre en charge la traduction et la
responsabilité du contenu.

Ne pas tenter d'intervenir sur les équipements tant que le manuel technique
n'a pas été consulté et compris.

Le non-respect de cet avertissement peut entrainer chez le technicien,
I'opérateur ou le patient des blessures dues a des dangers électriques,
mecaniques ou autres.

UPOZORENJE
(HR)

Ove upute za servisiranje dostupne su samo na engleskom jeziku.

Ukoliko korisnicki servis zahtijeva neki drugi jezik, korisnikova je odgovornost
osigurati odgovarajucéi prijevod.

Nemojte pokuSavati servisirati opremu ukoliko niste konzultirali i razumjeli
ove upute.

Nepostivanje ovog upozorenja moze rezultirati ozljedama servisnog osoblja,
korisnika ili pacijenta prouzro€enim elektri€nim udarom te mehanickim ili
nekih drugih opasnostima.

FIGYELMEZTETES
(HU)

Ez a szerviz kézikdnyv kizarélag angol nyelven érhetd el.

Ha a vevél szerviz ellatéja angoltdl eltéré nyelvre tart igényt, akkor a vevé
feleléssége a forditas elkészittetése.

Ne probalja elkezdeni hasznalni a berendezést, amig a szerviz kézikényvben
leirtakat nem értelmezték és értették meg.

Ezen figyelmeztetés figyelmen kivil hagyasa a szerviz ellato, a mikodtetd
vagy a paciens aramutes, mechanikai vagy egyéb veszélyhelyzet miatti
séruléseét eredményezheti.

PERINGATAN
(D)

Manual servis ini hanya tersedia dalam Bahasa Inggris.

Jika penyedia jasa servis pelanggan memerlukan bahasa lain selain dari
Bahasa Inggris, merupakan tanggung jawab dari penyedia jasa servis
tersebut untuk menyediakan terjemahannya.

Jangan mencoba melakukan servis pada perlengkapan kecuali telah
membaca dan memahami manual servis ini.

Mengabaikan peringatan ini bisa berakibat cedera pada penyedia servis,
operator, atau pasien, karena terkena kejut listrik, bahaya mekanis atau
bahaya lainnya.

ADVORUN
(1)

beSS| pjonustuhandbodk er eingdngu faanleg a ensku.

Ef ad pjonustuveitandi vidskiptamanns parfnast annas tungumals en ensku,
er pad skylda vidskiptamanns aé skaffa tungumalapjénustu.

Reynid ekki ad afgreida taekid nema ad pessi pjonustuhandbok

hefur veri® skodud og skilin.

Brot a sinna pessari advorun getur leitt til meidsla a pjonustuveitanda,
stjornanda eda sjuklings fra raflosti, vélraenu eda 68rum ahaettum.

AVVERTENZA
(IT)

II presente manuale di manutenzione & disponibile soltanto in Inglese.

Se un addetto alla manutenzione richiede il manuale in una lingua diversa, il
cliente € tenuto a provvedere direttamente alla traduzione.

Si proceda alla manutenzione dell'apparecchiatura solo dopo aver consultato
il presente manuale ed averne compreso il contenuto.

Il non rispetto della presente avvertenza potrebbe far compiere operazioni da
cui derivino lesioni all'addetto, alla manutenzione, all'utilizzatore ed al
paziente per folgorazione elettrica, per urti meccanici od altri rischi.
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B4 COY— EXARZa7IEEERLISHY TEA, i

(JA) Y—EREELINOFENRELUSNOEEEZERSNDIHE. PIREX
FETOEENEETIILNE SHTVNEEZET,
CDY—ERRZaTFLERFREL. THICEELELLTEEOY—EX%E
FoTLEEL, :
:\@ﬂﬁl'ﬁéb EWMES, Y—EXZEEEINESE, BEEHDVIEE
M. BREOEBHXIEZTOMOBIRICEY BETIIEENHY FT,

d1 2 MHlA XI&8MeE G020 0| E6tA &= ASLICH.

(KO) o DO MHIA WSO ENH 0128 HHE RTE B3, HA MUHIAE H
S0ot= A2 D29 MUALICEH.

« 2 AMHIA XNEME 03D 0IGHSHA 2= &2 Y HHIE 2l5tei 2
MEGHAl Ot AIL .

« Ol 3100 REIGHK 2™ M| 43, JHAL E2 UE AELZRH A
HA MSK, 2 22 S0 TIOHE g = ASLICH.

|ISPEJIMAS Sis eksploatavimo vadovas yra prieinamas tik angly kalba.
(LT) » Jeikliento paslaugy tiekéjas reikalauja vadovo kita kalba — ne angly, numatyti
vertimo paslaugas yra kliento atsakomybé.

* Neméginkite atlikti jrangos techninés priezidros, nebent atsizvelgéte | §j
eksploatavimo vadova ir jj supratote.

« Jei neatkreipsite démesio j §j perspéjima, galimi suzalojimai dél elektros
Soko, mechaniniy ar kity pavojy paslaugy tiekéjui, operatoriui ar pacientui.

BRIDINAJUMS Sl apkalpotaju rokasgramata ir pieejama tikai anglu valoda.
(LV) Ja apkalposanas sniedzéjam nepiecieSama informécija cita, nevis ang|u,
valoda, klienta pienakums ir nodrosSinat tas tulkoSanu.

* Neveiciet aprikojuma apkopi, neizlasot un nesaprotot apkalpotaju
rokasgramatu.

. S bridindjuma neievérosana var radit elektriskas stravas trieciena,
mehanisku vai citu risku izraisitu traumu apkopes sniedzéjam, operatoram
vai pacientam.

WAARSCHUWING |Deze service manual is alleen in het Engels verkrijgbaar.
(NL) » Indien het onderhoudspersoneel een andere taal nodig heeft, dan is de klant
verantwoordelijk voor de vertaling ervan.

* Probeer de apparatuur niet te onderhouden voordat deze service manual
geraadpleegd en begrepen is.

* Indien deze waarschuwing niet wordt opgevolgd, zou het
onderhoudspersoneel, de gebruiker of een patiént gewond kunnen raken als
gevolg van een elektrische schok, mechanische of andere gevaren.

ADVARSEL Denne servicehandboken finnes bare pa engelsk.
(NO) » Hvis kundens serviceleverandgr trenger et annet sprak, er det kundens

ansvar a sgrge for oversettelse.

» Ikke forsgk & reparere utstyret uten at denne servicehandboken er lest og
forstatt.

» Manglende hensyn til denne advarselen kan fare til at serviceleveranderen,
operatgren eller pasienten skades pa grunn av elektrisk stat, mekaniske eller
andre farer.

OSTRZEZENIE

Niniejszy podrecznik serwisowy dostepny jest jedynie w jezyku angielskim.
» Jesli dostawca ustug klienta wymaga jezyka innego niz angielski,

(PL) zapewnienie ustugi ttumaczenia jest obowigzkiem klienta.

* Nie nalezy serwisowa¢ wyposazenia bez zapoznania sie i zrozumienia
niniejszego podrecznika serwisowego.

» Niezastosowanie sie do tego ostrzezenia moze spowodowac urazy dostawcy
ustug, operatora lub pacjenta w wyniku porazenia elektrycznego, zagrozenia
mechanicznego badz innego.

AVISO Este manual de assisténcia técnica s6 se encontra disponivel em inglés.
(PT-BR) * Se o servigo de assisténcia técnica do cliente ndo for GE, e precisar de outro

idioma, sera da responsabilidade do cliente fornecer os servigos de tradugao.
* Na&o tente reparar o equipamento sem ter consultado e compreendido este
manual de assisténcia técnica.
* O ndo cumprimento deste aviso pode por em perigo a seguranga do técnico,
operador ou paciente devido a choques elétricos, mecanicos ou outros.
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AVISO

Este manual técnico so6 se encontra disponivel em inglés.

(PT-PT) Se a assisténcia técnica do cliente solicitar estes manuais noutro idioma, &
da responsabilidade do cliente fornecer os servigos de tradugéo.

* Nao tente reparar o equipamento sem ter consultado e compreendido este
manual técnico.

* O nado cumprimento deste aviso pode provocar lesdes ao técnico, ao
utilizador ou ao paciente devido a choques eléctricos, mecanicos ou outros.

AVERTISMENT Acest manual de service este disponibil numai in limba engleza.
(RO) « Daca un furnizor de servicii pentru clienti necesita o alta limba decéat cea
engleza, este de datoria clientului sa furnizeze o traducere.

* Nuincercati sa reparati echipamentul decét ulterior consultarii si intelegerii
acestui manual de service.

* Ignorarea acestui avertisment ar putea duce la ranirea depanatorului,
operatorului sau pacientului Tn urma pericolelor de electrocutare, mecanice
sau de alta natura.

NPEAYMNPEXOEHUE |HacTosiee pykoBoACTBO MO 06CNYXMBaHUIO NpeanaraeTcs TonbKo Ha
(RU) aHITINIACKOM SA3bIKE.

* Ecnwn cepBucHoMy nepcoHany knneHTa Heob6xoanmo pyKOBOACTBO HE Ha
aHIMMINCKOM, a Ha KakoM-TO ApYroM A3blke, KNMeHTy crnedyeT obecneynTb
nepeBof, CaMOCTOATENBHO.

* [pexge yem npuctynatb k obcnyxmBaHuio obopyaoBaHus, 06s3aTensHO
obpaTtunTech K HacTosALWEMY PYKOBOACTBY M BHUMATENbHO U3yuute
N3MOXEHHbIE B HEM CBEEHUSI.

* HecobnogeHne TpeboBaHMn AaHHOIO NpeaynpexaeHns MOXeT NPUMBECTU K
TOMY, YTO cneLmanucTbl No 06CNyX1BaHUIO, ONepaTopbl UM NaLUEHTbI
nony4at yaap aneKTpruYeckum TOKOM, MEXaHWYECKYHo TpaBMy Unn apyroe
noBpexaeHue.

VAROVANIE Tento navod na obsluhu je k dispozicii len v anglictine. o
(SK) * Ak zakaznikov poskytovatel sluzieb vyZaduje iny jazyk ako angli¢tinu,
poskytnutie prekladatel'skych sluZieb je zodpovednostou zakaznika.

* NepokuSajte sa o obsluhu zariadenia skor, ako si neprecitate navod na
obsluhu a neporozumiete mu.

* Zanedbanie tohto varovania méze vyustit do zranenia poskytovatela sluzieb,
obsluhujucej osoby alebo pacienta elektrickym pradom, mechanickym alebo
inym nebezpecenstvom.

OPOZORILO Ta servisni priroénik je na voljo samo v angleskem jeziku.
(SL) » Ce ponudnik storitve stranke potrebuje prirocnik v drugem jeziku, mora
stranka zagotoviti prevod.

* Ne posku$ajte servisirati opreme, e tega prirocnika niste v celoti prebrali in
razumeli.

» Ce tega opozorila ne upostevate, se lahko zaradi elektricnega udara,
mehanskih ali drugih nevarnosti poSkoduje ponudnik storitev, operater ali
bolnik.

UPOZORENJE Ovo servisno uputstvo je dostupno samo na engleskom jeziku.
(SR) « Ako klijentov serviser zahteva neki drugi jezik, klijent je duzan da obezbedi
prevodilacke usluge.

* Ne pokuSavajte da opravite uredaj ako niste procitali i razumeli ovo servisno
uputstvo.

* Zanemarivanje ovog upozorenja moze dovesti do povredivanja servisera,
rukovaoca ili pacijenta usled strujnog udara ili mehanickih i drugih opasnosti.

VARNING Den har servicehandboken finns bara tillganglig pa engelska.
(SV) * Om en kunds servicetekniker har behov av ett annat sprak én engelska
ansvarar kunden for att tillhandahalla 6versattningstjanster.

» Forsok inte utfora service pa utrustningen om du inte har Iast och férstar den
har servicehandboken.

* Om du inte tar hansyn till den har varningen kan det resultera i skador pa
serviceteknikern, operatoren eller patienten till foljd av elektriska stétar,
mekaniska faror eller andra faror.

UYARI Bu servis kilavuzunun sadece ingilizcesi mevcuttur.
(TR) « Eger musteri teknisyeni bu kilavuzu ingilizce disinda bir bagka lisandan talep

ederse, bunu terciime ettirmek musteriye diser.

Servis kilavuzunu okuyup anlamadan ekipmanlara midahale

etmeyiniz.

Bu uyariya uyulmamasi, elektrik, mekanik veya diger tehlikelerden dolayi
teknisyen, operator veya hastanin yaralanmasina yol agabilir.
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3ACTEPEXEHHA

[aHe kepiBHNLTBO 3 CepBiCHOrO 06CNyroByBaHHS MOCTA4aETLCA BUKMHOYHO

aHrMincbKO MOBOHD.

(UK) *  fAKwo cepsicHUI iHxXeHep noTpebye KepiBHULTBO iHLIOK MOBOI, KOPUCTYBaY
3ab0B’'A3aHWI 3abe3neunTn Nocnyrv nepeknagada.

* He HamaranTtecs 3gincHioBaTV TeXHiYHE 06CnyroByBaHHSA AaHOro
obnagHaHHs, AKLWO BX He YnTanu, abo He 3po3yMinu iHpopmalito, HagaHy B
KepiBHMLTBI 3 CepBiCHOro 06CnyroByBaHHs.

* HepoTpumaHHs LbOro 3actepexeHHs MoXe NpU3BecT! 40 TPaBMyBaHHS
CEepBICHOrO iHXeHepa, KopUCTyBaya AaHoro obnagHaHHA abo nauieHTa
BHACMIAOK EMEKTPUYHOTO LLOKY, MEXaHIYHOTO YLUKOKEHHSI abo 3 iHLMX
NMPUYMH HEBIPHOro 06CnyroByBaHHSA obrnagHaHHs.

CANH BAO Tai Liéu Hwong Dan Stra Chira chi c6 ban tiéng Anh.
« Néu cac don vi cung cap dich vu cho khach hang yéu cau mét ngdn nglr nao
W) khac tiéng Anh, thi khach hang sé co trach nhiém cung cap cac dich vu dich
thuat.

. Khong dwoc stra chiva thiét bj triv khi d& tham khao va hidu Tai liéu Hwéng
dan Stra chira.

+ Khéng tuan thi nhitng canh bao nay co thé dan dén cac tén thwong cho
nguwoi thwe hién stra chiva, ngwdi van hanh hay bénh nhan, do soc dién, cac
rui ro vé co khi hay cac rui ro khac.

& ARUEE ARSI, ,4 ‘
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