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EMC RELATED CAUTION
This equipment and/or system complies with the International Standard IEC60601-1-2 for electromagnetic
compatibility for medical electrical equipment and/or system. However, an electromagnetic environment that
exceeds the limits or levels stipulated in the IEC60601-1-2, can cause harmful interference to the equipment
and/or system or cause the equipment and/or system to fail to perform its intended function or degrade its
intended performance. Therefore, during the operation of the equipment and/or system, if there is any
undesired deviation from its intended operational performance, you must avoid, identify and resolve the
adverse electromagnetic effect before continuing to use the equipment and/or system.

The following describes some common interference sources and remedial actions:

1. Strong electromagnetic interference from a nearby emitter source such as an authorized radio station or
cellular phone:
Install the equipment and/or system at another location if it is interfered with by an emitter source such
as an authorized radio station. Keep the emitter source such as cellular phone away from the equipment
and/or system.

2. Radio-frequency interference from other equipment through the AC power supply of the equipment and/
or system:
Identify the cause of this interference and if possible remove this interference source. If this is not
possible, use a different power supply.

3. Effect of direct or indirect electrostatic discharge:
Make sure all users and patients in contact with the equipment and/or system are free from direct or
indirect electrostatic energy before using it. A humid room can help lessen this problem.

4. Electromagnetic interference with any radio wave receiver such as radio or television:
If the equipment and/or system interferes with any radio wave receiver, locate the equipment and/or
system as far as possible from the radio wave receiver.

If the above suggested remedial actions do not solve the problem, consult your Nihon Kohden Corporation
subsidiary or distributor for additional suggestions.

The CE mark is a protected conformity mark of the European Community. The products herewith comply
with the requirements of the Medical Device Directive 93/42/EEC.

The CE mark only applies to the BSM-2300K bedside monitor.
This equipment complies with International Standard IEC60601-1-2 (1993) which requires CISPR11, Group 1,
Class B. Class B EQUIPMENT is equipment suitable for use in domestic establishments and in

establishments directly connected to a low voltage power supply network which supplies buildings used for
domestic purposes.
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Conventions Used in this Manual and Instrument
Warnings, Cautions and Notes

Warnings, cautions and notes are used in this manual to alert or signal the reader to specific information.

WARNING

A warning alerts the user to the possible injury or death associated with the use or misuse of the
instrument.

CAUTION
A caution alerts the user to possible injury or problems with the instrument associated with its use or
misuse such as instrument malfunction, instrument failure, damage to the instrument, or damage to other

property.

NOTE

A note provides specific information, in the form of recommendations, prerequirements, alternative methods
or supplemental information.

Service Manual BSM-2300 iii



Explanations of the Symbols in this Manual and Instrument

The following symbols found in this manual/instrument bear the respective descriptions as given.

On panel

Symbol

Description

Symbol

Description

AC operation

Data input/output

“On” only for a part of instrument

Input/output terminal

“Off” only for a part of instrument

Output terminal

Battery operation

Alternating current

Battery charging

Equipotential terminal

Alarm suspend

Year of manufacture

INEAR - PR ONIOREO

NIBP Serial number

NIBP interval IPX4 Splash-proof equipment
NIBP start IPX7 Watertight equipment
NIBP stop @ Protective earth

Menu High voltage

Home (monitoring screen)

> 2 @0 G % ¥ [ [06c

Attention, consult operator’s
manual

The CE mark is a protected
conformity mark of the European
Community. The products herewith
comply with the requirements of the
Medical Device Directive
93/42/EEC.

—_
-

Defibrillation-proof type CF applied
part

Record start/stop (on the WS-231P
recorder module)

>

Defibrillation-proof type BF applied
part

Out of paper (on the WS-231P
recorder module)

The CE mark only applies to BSM-2301K/2303K monitors.
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On screen

Symbol

Description

Symbol

Description

Alarm silence with remaining
minutes

QRS/pulse sync mark

Alarm off

Respiration sync mark

Alarm recording off

Value out of range

Recording

Current measuring value

Paper magazine open

Adjust setting/Scroll data

T g | B | B | B B

Out of paper

Touch screen calibration mark

m@%v-ﬂbc

8 Network communicating Waveform cascaded
Others
Symbol Description
Ny
?é <§ Recycle (On battery pack)
Ni-MH
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Introduction

Service Manual BSM-2300

1. GENERAL

This service manual provides useful information to qualified personnel to
understand, troubleshoot, service, maintain and repair the BSM-2300 bedside

monitor (referred to as “the instrument” in this service manual).

All replaceable parts or units of this instrument are clearly listed with exploded
illustration to help you locate the parts quickly.

The “Maintenance” section in this service manual describes the maintenance that
should be performed by qualified service personnel. The ‘“Maintenance” section in

the operator’s manual describes the maintenance that can be performed by the user.

The information in the operator’s manual is primarily for the user. However, it is
important for service personnel to thoroughly read the operator’s manual and
service manual before starting to troubleshoot, service, maintain or repair this
instrument. This is because service personnel need to understand the operation of

the instrument in order to effectively use the information in the service manual.
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1. GENERAL

General Information on Servicing

1.2

Note the following information when servicing the instrument.

CAUTION

Safety

e There is the possibility that the outside surface of the instrument,
such as the operation keys, could be contaminated by contagious
germs, so disinfect and clean the instrument before servicing it.
When servicing the instrument, wear rubber gloves to protect
yourself from infection.

e There is the possibility that when the lithium battery is broken, a
solvent inside the lithium battery could flow out or a toxic substance
inside it could come out. If the solvent or toxic substance touches
your skin or gets into your eye or mouth, immediately wash it with a
lot of water and see a physician.

Liquid Ingress
The instrument is not drip-proof, so do not install the instrument where

water or liquid can get into or fall on the instrument. If liquid
accidentally gets into the instrument or the instrument accidentally
drops into liquid, disassemble the instrument, clean it with clean water
and dry it completely. After reassembling, verify that there is nothing
wrong with the patient safety checks and function/performance checks.
If there is something wrong with the instrument, contact your Nihon
Kohden representative to repair.

Environmental Safeguards

Depending on the local laws in your community, it may be illegal to
dispose of the lithium battery and CRT unit in the regular waste
collection. Check with your local officials for proper disposal
procedures.

Disinfection and Cleaning

To disinfect the outside surface of the instrument, wipe it with a non-
abrasive cloth moistened with any of the disinfectants listed below. Do
not use any other disinfectants or ultraviolet rays to disinfect the
instrument.

- Chlorohexidine gluconate solution: 0.5%
- Benzethonium chloride solution: 0.2%
- Glutaraldehyde solution: 2.0%
- Benzalkonium chloride: 0.2%
- Hydrochloric alkyldiaminoethylglycine: 0.5%
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1. GENERAL

Transport

e Use the specified shipment container and packing material to
transport the instrument. If necessary, double pack the instrument.
Also, put the instrument into the shipment container after packing so
that the buffer material does not get into the inside of the instrument.

e When transporting the board or unit of the instrument, be sure to use
a conductive bag. Never use an aluminum bag when transporting the
power board, power unit or board on which a lithium battery is
mounted. Also, never use a styrene foam or plastic bag which
generates static electricity to wrap the board or unit of the
instrument.

Handling the Instrument

e Because the outside surface of the instrument is made of resin, the
outside surface of the instrument is easily damaged. So when
handling the instrument, remove clutter from around the instrument
and be careful to not damage the instrument or get it dirty.

e Because most of the boards in the instrument are multilayer boards
with surface mounted electrical devices (SMD), when removing and
soldering the electrical devices, a special tool is required. To avoid
damaging other electrical components, do not remove and solder
SMD components yourself.

Measuring and Test Equipment
Maintain the accuracy of the measuring and test equipment by

checking and calibrating it according to the check and calibration
procedures.
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Service Policy, Service Parts and Patient Safety Checks

Service Policy

Service Parts

1.4

Our technical service policy for this instrument is to replace the faulty unit, board
or part or damaged mechanical part with a new one. Do not perform electrical
device or component level repair of the multilayer board or unit. We do not support
component level repair outside the factory for the following reasons:
e Most of the boards are multilayer boards with surface mounted electrical
devices, so the mounting density of the board is too high.
e A special tool or high degree of repair skill is required to repair the multilayer
boards with surface mounted electrical devices.

Disassemble the instrument or replace a board or unit in an environment where the

instrument is protected against static electricity.

As background knowledge for repair, pay special attention to the following:

e You can reduce the repair time by considering the problem before starting repair.

e You can clarify the source of most of the troubles using the information from the
diagnostic check function of the instrument. Refer to “Diagnostic Check “ of this

manual.

Refer to “Replaceable Parts List” of this manual for the service parts for technical
service that we provide.

NOTE
When ordering parts or accessories from your Nihon Kohden
representative, please quote the NK code number and part name which
is listed in this service manual, and the name or model of the unit in
which the required part is located. This will help us to promptly attend
to your needs. Always use parts and accessories recommended or
supplied by Nihon Kohden Corporation to assure maximum
performance from your instrument.
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Patient Safety Checks

Service Manual BSM-2300

1. GENERAL

Periodic maintenance procedures and diagnostic check procedures are provided in
this manual to ensure that the instrument is operating in accordance with its design
and production specifications. To verify that the instrument is working in a safe
manner with regard to patient safety, patient safety checks should be performed on
the instrument before it is first installed, periodically after installation, and after any
repair is made on the instrument.

For patient safety checks, perform the following checks as described in the
International Electrotechnical Commission’s standard, IEC60601-1 (1988):
e Protective earth resistance check

e Earth leakage current check

e Enclosure leakage current check

e Patient leakage current check

e Withstanding voltage check
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Specifications

Display

Display size:

Waveform display mode:
Viewing area:
Resolution:

Maximum number of waveform trace:

Sweep speed:

Sweep time:

Waveform display color:
Numeric display color:
Waveform freeze:
Display waveforms:

Numerical data display:

Synchronization mark:

Sound
Sound type:
Alarm sound:

Synchronization sound:

Alarm
Alarm items:

Alarm levels:
Alarm indication:

Alarm suspend:

ECG

Electrode offset potential tolerance:

Input dynamic range:

Internal noise:

Common mode rejection ratio:

Input impedance

Input bias current:

Heart rate count
Calculation method:
Counting range:

Arrhythmia analysis
Analysis method:
Number of channels:

VPC counting rate:

1.6

8.4 inch, TFT type color LCD

Non-fade moving or non-fade fixed

170.4 mm X 127.8 mm

800 x 600 dots

BSM-2301A/K: 5 traces

BSM-2303K/2304A: 6 traces

25 mm/s, 50 mm/s (Respiration and CO, low speed: 1.56 mm/s)
about 124 mm (5 s, at 25 mm/s sweep speed)

12

12

Provided

ECQG, respiration, IBP, SpO, pulse wave and CO,

Heart rate, VPC rate, ST level, respiration rate, IBP (systolic, diastolic, mean), NIBP
(systolic, diastolic, mean), SpO,, pulse rate, temperature and ETCO,

Heart rate sync mark, pulse rate sync mark, respiratory sync mark

Alarm, synchronization, click
3 types
Pitch variable for IBP and SpO,

Upper/lower limits alarm, apnea alarm, arrhythmia alarm, connector disconnection
alarm, noise alarm, electrode off alarm, pulse waveform detecting alarm, probe off
alarm, cuff/hose check alarm, sensor check alarm, battery weak alarm, operating
environment alarm

Crisis (red blinking), Warning (yellow blinking), Advisory (yellow lighting)
Alarm indicator, highlighted message, alarm sound

Provided (for 1 or 2 min)

+500 mV

+5mV

<30 uVp-p (Refer to input)
>95 dB

>5 MQ (at 10 Hz)

<100 nA

Moving average/Instantaneous beat to beat (selectable)
0, 12 to 300 beats/min (+2 beats/min)

Template matching method
1 channel
0 to 99 VPCs/min
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Arrhythmia message:

Arrhythmia recall:
Number of recall files:
Storage time per file:
ST level measurement:

Number of measurement channels:

Measuring range:
Alarm limits:

Pacemaker pulse rejection capability:

Defibrillation-proof:

ESU interference filter:
Filters

Lead:
3-electrode cable:
6-electrode cable:
Waveform display:
Display sensitivity:
Sensitivity control:
Pacing spike display:
Heart rate display update cycle:
Alarm items:
Upper limit range:
Lower limit range:

Alarm items:

1. GENERAL

ASYSTOLE, VT, VE, VPC RUN, COUPLET, EARLY VPC, BIGEMINY, FREQ VPC,

TACHYCARDIA,BRADYCARDIA

16
8s

1ch

+2.5mV

+2.0 mV in 0.01 mV steps, OFF
0.1 to 2 ms, +2 to 700 mV

ANSI/AAMI EC 13-1992 compatible

Pacing pulse detection ON/OFF
ECG input protected against 400 J
IEC 60601-2-27 17.101 compatible
Provided

ON: Time constant 0.5 s, AC hum filter 0.3 to 23 Hz (> -3 dB), <—16 dB (50 Hz or

60 Hz)

OFF: Time constant 3.2 s, 0.05 to 150 Hz (> -3 dB)

LILII
I 1L III, aVR, aVL, aVF, V4, V5

10 mm/mV +5% (at X1 sensitivity)
x1/4,x1/2, X1, %2, x4, or AUTO
Available

Every 3 s or when alarm is generated

20 to 300 beats/min in 5 beats/min steps, OFF
OFF, 15 to 295 beats/min in 5 beats/min steps
TACHYCARDIA,BRADYCARDIA,ASYSTOLE

Respiration (Transthoracic impedance pneumography)

Measuring lead:
Measuring impedance available range:
Internal noise:
Excitor current:
Frequency response:
Time constant:
Respiration counter counting range:
Respiration rate counting accuracy:
Defibrillation proof:
Waveform display:
Display sensitivity:
Sensitivity control:
Measurement On/Off:
Respiration rate display update cycle:
Alarm:
Upper limit range:
Lower limit range:
Apnea time:
Service Manual BSM-2300

R-ForR-L

0to2kQ

<0.2 Q (Refer to input)
30 +10 pwArms at 40 kHz

3.0 Hz +1 Hz (-3 dB) (Hardware specification)

1.5 s +0.5 s (Hardware specification)
0 to 150 breaths/min
+2 breaths/min

Respiration input protected against 400 J discharge

10 mm/Q +20% (at X1 sensitivity, Zo=480 )

x1/4,x1/2, X1, X2, x4
Available

Every 3 s or when alarm is generated

2 to 150 breaths/min in 2 breaths/min steps, OFF

OFF, 0 to 148 breaths/min in 2 steps
OFF, 5to 40 sin 5 s steps
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Sp0O, on BSM-2301A/K and BSM-2303K

Measuring range: 50 to 100%
Pulse rate counting range: 0, 30 to 300 beats/min
SpO, accuracy: +2 digits (80% < SpO, < 100%)
+3 digits (50% < SpO, < 80%)
SpO, display:
Pulse rate display update cycle: Every 3 s or when alarm is generated
Sync tone modulation: Change in 20 steps at 81 to 100% SpO,
Waveform sensitivity: x1/8, x1/4, x1/2, X1, X2, x4, X8
Alarm:
Upper limit range: 51 to 100% SpO, in 1% SpO, steps, OFF
Lower limit range: OFF, 50 to 99% SpO, in 1% SpO, steps

SpO, on BSM-2304A

Measuring range: 1 to 100%
Pulse rate counting range: 0, 20 to 250 beats/min
SpO, accuracy: Adult:  £2 digits (70% < SpO, < 100%)
Neonate: +3 digits (70% < SpO, < 100%)
SpO, display:
Pulse rate display update cycle: Every 3 s or when alarm is generated
Sync tone modulation: Change in 20 steps at 81 to 100% SpO,
Waveform sensitivity: x1/8, x1/4, x1/2, X1, X2, x4, X8
Alarm:
Upper limit range: 51 to 100% SpO, in 1% SpO, steps, OFF
Lower limit range: OFF, 50 to 99% SpO, in 1% SpO, steps

Non Invasive Blood pressure, NIBP

Measuring method: Oscillometric

Measuring range: 0 to 300 mmHg

Accuracy: +3 mmHg (0 mmHg < NIBP <200 mmHg)
+4 mmHg (200 mmHg < NIBP <300 mmHg)

Cuff inflation time: Adult:  7s

Neonate: 5s
Initial cuff inflation pressure: Adult: 180 mmHg
Neonate: 100 mmHg
Safety:
Cuff inflation maximum pressure: Adult 300 mmHg
Neonate 150 mmHg

Safety cuff inflation limiter: Adult 330 mmHg
Neonate 165 mmHg
Cuff inflation time limiter: Adult <180 s
Neonates <90 s
Measurement mode: Manual
STAT (Continuous)

Periodic: 2, 2.5, 5, 10, 15, 30 min, 1, 2, 4, 8 hr interval, PWTT (PWTT is not
available on the BSM-2304A monitor)

NIBP data display update cycle: Updated every measurement
Measurement completion sound: Generated at every measurement completion when set on the SYSTEM SETUP
screen

1.8 Service Manual BSM-2300



Alarm:
Upper limit range:

Lower limit range:

Temperature
Measuring range:
Measuring accuracy:

Temperature drift:
Temperature range:

Display range:

Display update cycle:
Alarm:

Upper limit range:

Lower limit range:

Multi-parameter Amplifier
Measuring parameters:

Input impedance:

Excitor output impedance:

Excitor current limiter:

Maximum current from +5 V DC connector:

Invasive Blood Pressure, IBP
Measuring range:

Measuring accuracy:

Auto zero balancing range:
Auto zero balancing accuracy:
Transducer sensitivity:

Pulse rate counting range:
Pulse rate counting accuracy:
Noise:

Temperature zero drift:

Frequency response:

Display update cycle:
BP sync sound:
Alarm:

Upper limit range:

Lower limit range:

Respiration (Thermistor method)

Respiration rate counting range:

Accuracy:
Noise:
Frequency response:

Time constant:

Service Manual BSM-2300
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15 to 260 mmHg in 5 mmHg steps, OFF
OFF, 10 to 255 mmHg in 5 mmHg steps

0 to 45°C
+0.1°C (25°C < Temp < 45°C)
+0.2°C (0°C < Temp < 25°C)
within £0.005°C /°C

0°C to 45°C (32 to 113°F)
Every 3 s

0.1 to 45°C (32 to 113°F) in 0.1°C (1°F) steps, OFF
OFF, 0 to 44.9°C (31 to 112°F) in 0.1°C (1°F) steps

IBP, respiration (thermistor method), and CO, (mainstream)
1 MQ £10%

<2Q

<100 mA

< 100 mA

—50 to 300 mmHg

+1 mmHg +1 digit (50 mmHg < IBP < 100 mmHg)
+1% =1 digit (100 mmHg < IBP <300 mmHg)
+200 mmHg

+1 mmHg

50 uV/V/10 mmHg

0, 12 to 300 beats/min

+2 beats/min

Within +1 mmHg

+0.1 mmHg/°C

DC to 20 Hz +3Hz

DCto 12 Hz +3Hz

Every 3 or when alarm is generated

Provided, systolic value 20 to 120 mmHg, changes in 20 steps every 5 mmHg

2 to 300 mmHg in 2 mmHg steps, OFF
OFF, 0 to 298 mmHg steps in 2 mmHg steps

0 to 150 breaths/min
Apnea, 5to 40 s

+2 breaths/min

Within 20 Q (Refer to input)
3.0 Hz (-3 dB)

>1.5s
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Waveform display
Display sensitivity:
Sensitivity control:

Respiration rate display update cycle:

Alarm:
Upper limit range:
Lower limit range:

Apnea time:

10 mm/100 Q £20% (at X1 sensitivity)
x1/4,x1/2, X1, X2, x4

Every 3 or when alarm is generated

2 to 150 breaths/min in 2 breaths/min steps, OFF
OFF, 0 to 148 breaths/min in 2 breaths/min
OFF, 5t0 40 s in 5 s steps

Expired Carbon Dioxide Tension, CO,

Measuring method:
Measuring range:
TG-900P:
Warm-up time:
Response time
TG-900P:
Detectable respiration rate
TG-900P:

Respiration rate counting accuracy:

Measuring accuracy:
TG-900P:

N,O anesthetic gas effect:

CO, value display update cycle:

Alarm:
Upper limit range:
Lower limit range:
Apnea time:

Trendgraph
Trend parameters:
Trend times:

Data sampling time:

Vital Signs List

Parameters:

Number of files in list:

List interval:

Mainstream, (semi-quantitative method: TG-900P)

0 to 76 mmHg

5 s (minimum)

200 ms (typical) for steps from 10 to 90%

3 to 60 breaths/min

+2 breaths/min

+4 mmHg (0 < CO, <40 mmHg)

+10% reading (40 < CO, <76 mmHg)

(When 1 atmospheric pressure, air inspiration, no condensation)
Accuracy in using N,O anesthetic gas is not guaranteed

Every 3 s or when alarm is generated

2 t0 99 mmHg in I mmHg in 1 steps, OFF
OFF, 1 to 98 mmHg in 1 steps
OFF, 5t040s

Heart rate (or pulse rate), respiration rate, VPC rate, ST level, EVENT (arrhythmia),
apnea (time), apnea (frequency), SpO,, NIBP (systolic, diastolic and mean), IBP
(systolic, diastolic and mean), temperature and ETCO,

1,2,4,8,and 24 h

1 min for 1, 2, 4, 8 hours, 3 min for 24 hours

Heart rate (or pulse rate), VPC rate, ST level, NIBP (systolic, diastolic and mean),
SpO,, IBP (systolic, diastolic and mean), respiration rate, temperature and ETCO,
Periodic vital signs list: 120

Entries in vital signs list at NIBP measurement: 120

1, 5, 15, 30 or 60 minutes

Vital signs list at NIBP measurement: at NIBP measurement

Periodic vital signs list:

Recorder Module (optional, WS-231P)

Recording method:
Number of channels:

Recording width:

1.10

Thermal array recording
3 traces (maximum)
>46 mm
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Paper speed:
Recording paper:
Resolution:

Dimensions:
Weight:

Interface (optional, QI-231P)
ECG analog output
Output voltage:
Sensitivity:
Frequency:

Delay time:

Trigger output
Output format:
External application signal:

QRS sync delay time:

Interface (optional, QI-236P)
ECG analog output
Output voltage:
Sensitivity:
Frequency:

Delay time:
Trigger output

Output format:

QRS sync delay time:
External Output
ZB-900PK:

External monitor:

Power Requirement

Line voltage:

Line frequency:

Battery pack (10HR-4/3FAUC-NK):

Power consumption:

Service Manual BSM-2300

25, 50 mm/s
FQW50-3-100
Amplitude direction of waveforms: 8 dots/mm
Time direction of waveforms: 40 lines/mm
8 lines/mm (graphic recording)
212 mm W x 90 mm H x 140 mm D
1.5 kg

within £5 V

1V/1 mV 5%

low 0.6 Hz 0.1 Hz (-3 dB)
high 23 Hz +3 Hz (-3 dB)
within 20 ms

open collector

voltage +5to +15V
current 500 1A to 100 mA
within 100 ms

within £5 V

1 V/1 mV £5%

low 0.6 Hz +0.1 Hz (-3 dB)
high 23 Hz +3 Hz (-3 dB)
within 20 ms

TTL compatible
within 20 ms

Provided

Provided

BSM-2301A/2304A: 117 V £10% AC
BSM-2301K/2303K: 100 to 240 V £10% AC

50 or 60 Hz +2%

DC 10.8to 15.0 V +5%

AC: BSM-2301/2304 70 VA maximum
BSM-2303 86 VA maximum

DC: 40 W maximum (internal battery operation)

1. GENERAL
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Clock Accuracy
At operating temperature 25°C:
At storage temperature —20 to 60°C:

Environment

Operating environment
Temperature:
Humidity:
Atmospheric pressure:

Storage environment

Temperature:

Humidity:

Atmospheric pressure:

about +2 min 40 s/month maximum

about +5 min/month maximum

10 to 40°C
30 to 90% RH (0 to 40°C, non-condensing)
70 to 106 kPa

—20 to +60°C

—15 to +55°C (Recording paper)

10 to 90% RH (0 to 40°C, non-condensing)
70 to 106 kPa

Dimensions and Weight (approximate)

Dimensions:
Weight:

Electromagnetic Compatibility

253 mm W x 242 mm H x145 mm D
4.7 kg (excluding options)

IEC60601-1-2 (1993) — Collateral Standard: Electromagnetic compatibility — Requirement and tests

Emissions:

Safety Standard
Safety standard:

CISPR11 Group 1, Class B

IEC 60601-1 (1988) Amendment 1 (1991), Amendment 2 (1995)

IEC 60601-1-1 Amendment 1 (1992)

IEC 60601-2-27 (1994) - Particular requirements for the safety of
electrocardiographic monitoring

IEC 60601-2-34 (1994) - Particular requirements for the safety of direct blood
pressure monitoring equipment

IEC 60601-2-30 (1995) - Particular requirements for the safety of automatic

cycling in in-direct blood pressure monitoring equipment

According to the type of protection against electrical shock:

CLASS IEQUIPMENT (AC Powered)
Internally Powered EQUIPMENT (BATTERY Powered)

According to the degree of protection against electrical shock

ECG, Respiration (impedance), Respiration (thermistor), IBP, Temperature, CO,:

SpOQ, NIBP:

Defibrillator-proof type CF applied part
Defibrillator-proof type BF applied part

For BSM-2301, depending on the serial number, the degree of protection against electrical shock for the specified

parameters may be as follows.
Temperature: CF applied part

SpO,, Respiration (thermistor), CO,: BF applied part

According to the degree of protection against harmful ingress of water:

According to the degree of safety of application in the presence of FLAMMABLE ANAESTHETIC MIXTURE WITH AIR,

IPXO0 (ordinary EQUIPMENT)

OR WITH OXYGEN OR NITROUS OXIDE:

According to the mode of operation:

1.12

Equipment not suitable for use in the presence of FLAMMABLE ANAESTHETIC

MIXTURE WITHAIR, OR WITH OXYGEN OR NITROUS OXIDE
CONTINUOUS OPERATION
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Composition
ggmgggm CD-230P Chassis for BSM-2301A/K and BSM-2303K
) - Chassis for BSM-2304A
BSM-2303K CD-232P '
BSM-2304A
— SC-040R Power Supply Block for BSM-2301A/K and BSM-2303K
SC-046R Power Supply Block for BSM-2304A
(Power supply unit* included)
L UR-3610 MAIN Board
L UR-3612 Analog Board for BSM-2301A/K and BSM-2303K
UR-3712 Analog Board for BSM-2304A
— UR-3611 Alarm Indicator Board
| UR-3643* NIBP & Hall Sensor Boards
| UR-3644* Operation & Power SW Boards
| UR-3681*1*2 IBP Board

*IRefer to Section 8 “Replaceable Parts List”.
*?BSM-2301A/K has no UR-3681 IBP board

Recorder Module (option)

WS-231P UR-3615 REC MAIN Board
UR-3616* REC Key & Power Boards
RG-922P Recorder Unit

* Refer to “Optional Recorder Module WS-231P” in Section 8.

Interface (option)

QI-231P UR-3691 IO ANALOG OUT Board

Ql-236P UR-3731 IO CT OUT Board
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Panel Descriptions

Front Panel
y
2
13
\\‘
™~
s —
S RN
=\ \ Without optional WS-231P recorder module
9 10 11 12
1
2
3
13 &
\\
™~ o N
INTER.\/AL 4
5]
&S
MENU 6
HOME 7
i)
8
— 14
S\
15

With optional WS-231P recorder module
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No. Name Description
Red or orange lamp blinks according to the alarm settings. Green lamp blinks
in synchronization with the patient’s QRS.

1 Alarm indicator

2 | Handle For carrying the monitor.
3 SILENCE ALARMS key Silences the alarm sound.
4 NIBP INTERVAL key Selects NIBP measurement mode. Pressing this key changes the mode.

Starts NIBP measurement in selected mode. Pressing the key during

> NIBP START/STOP key measurement stops measurement.

6 | MENU key Displays the MENU window.

7 | HOME key Closes any opened window and displays the monitoring screen.

8 | Power switch Press and hold for more than one second to turn the monitor power on or off.
9 Power lamp Lights when the monitor power is turned on.

Lights when the power cord is connected between the AC SOURCE socket
and AC outlet.

11 | Battery power lamp Lights when operating on the battery power.

10 | AC power lamp

12 | Battery charging lamp Lights or slowly blinks when charging.

Displays monitoring data. Touching a key or data on the screen changes

13 | Touch screen . . .
displaying screen and settings.

14 | Record key Press to start or stop recording.

15 | Out of paper lamp Blinks when out of paper. Lights when paper magazine is open.
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1. GENERAL

Left Side Panel
BSM-2301A/K and BSM-2303K

Refer to Warning and
Caution in the "General
Safety Information" section.

TEMP socket
Connects to the
temperature probe

cord. Multi-parameter socket

Connects to the connection cord of the parameter to
be monitored (IBP (PRESS for BSM-2301,

PRESS 2 for BSM-2303), CO2 or respiration by
thermistor method). The type of parameter is
automatically recognized.

PRESS 1 socket — |
Connects to the IBP
connection cord.
Not available on

[~ SpO2 socket
Connects to the SpO2 connection cord.

| — ECG/RESP socket

BSM-2301. Connects to the ECG connection cord.
E |
NIBP socket
Battery box Connects to the air hose.
For the optional battery pack. Without optional WS-231P recorder module
TEMP socket Refer to Warning and

Caution in the "General
Safety Information" section.

Connects to the
temperature probe

d.
cor Multi-parameter socket

Connects to the connection cord of the parameter to
be monitored (IBP (PRESS for BSM-2301,

PRESS 2 for BSM-2303), CO; or respiration

by thermistor method). The type of parameter is
automatically recognized.

— SpO2 socket

PRESS 1 socket Connects to the SpO2 connection cord.

Connects to the IBP
connection cord.

Not available on %
BSM-2301. =
&

| ECG/RESP socket
Connects to the ECG connection cord.

NIBP socket
Connects to the air hose.

T\

0
Battery box”
For the optional battery pack.

o
—

With optional WS-231P recorder module
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1. GENERAL

BSM-2304A

TEMP socket

Refer to Warning and
Connects to the
temperature probe

Caution in the "General
Safety Information" section.
cord, Multi-parameter socket
Connects to the connection cord of the parameter to
b be monitored (IBP (PRESS 2), CO; or respiration
by thermistor method). The type of parameter is
- (G automatically recognized.
598 m} _
I~ SpO2 socket
Connects to the IBP Z Connects to the SpO2 connection cord.
| — ECG/RESP socket
Connects to the ECG connection cord.
i

PRESS 1 socket —
connection cord. ®
[

=

NIBP socket
Connects to the air hose.
Battery qu Without optional WS-231P recorder module
For the optional battery pack.
TEMP socket Refer to Warning and
Connects to the Caution in the "General
temperature probe Safety Information" section.

d. .
cor Multi-parameter socket

Connects to the connection cord of the parameter to
be monitored (IBP (PRESS 2), CO2 or respiration
by thermistor method). The type of parameter is
automatically recognized.

— SpO2 socket

PRESS 1 socket Connects to the SpO2 connection cord.

Connects to the IBP
connection cord.

| — ECG/RESP socket

Connects to the ECG connection cord.

NIBP socket
Connects to the air hose.

TTMT

U
Battery box” With optional WS-231P recorder module

For the optional battery pack.
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1. GENERAL

Right Side Panel

- PC card slot

Equipotential grounding terminal
For an equipotential grounding lead.

t— Fuse holder

—AC SOURCE power cord socket
For the AC power cord.

|

JWLJWLJWLJWM@- "

J

—

[

AUX socket =
For connecting a display monitor ZB socket .
or QI-231P/236P interface or AG-400R.  For the ZB-900P transmitter.

Without optional WS-231P recorder module

- PC card slot

Equipotential grounding terminal
For an equipotential grounding lead.

+— Fuse holder

——=—AC SOURCE power cord socket
) % For the AC power cord.

g
- |

AUX socket 7@ ZB socket
For connecting a / For the ZB-900P transmitter.
display monitor o —

WS-231P recorder module (option)

QI-231P/236P interface
or AG-400R. l\

— Paper window

For checking the amount of recording paper.
Recorder door release lever 9 g pap

Pull up the lever to open the recorder door. With optional WS-231P recorder module
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1. GENERAL

Storage and Transport

Storage

Transport

Service Manual BSM-2300

Follow these procedures when storing or transporting the instrument.

Before storing the instrument for a long time, perform the following steps:

1. Disconnect the power cord from the instrument.

2. Cover the instrument with a dust cover.

3. [If possible, store the instrument in its original shipping container.

4. Make sure the storage place meets the following storage conditions for the
duration of the storage:

Storage temperature —20 to 60°C (-4 to 140°F)
Storage humidity 10 to 90% RH, non-condensing

To transport the instrument, perform the following steps:

1. Disconnect the power cord from the instrument.

2. Cover the instrument with a dust cover.

3. [If possible, transport the instrument in its original shipping container.



1. GENERAL

Hard Keys and Soft Keys

Hard Keys The instrument has five hard keys: SILENCE ALARMS, NIBP interval, NIBP
START/STOP, MENU and HOME.
These keys always have the same functions, regardless of the screen display.
In this manual, hard keys are indicated by CAPITAL LETTERS.

Soft Keys When the MENU key is pressed or the screen is touched, the screen displays
several keys which have different functions depending on the screen display. For
example, when the HR numeric display is touched, the ECG setting screen appears
and several keys such as VITAL ALARM, ARRHYTH ALARM, OTHER
SETTING, etc are displayed.

In this manual, soft keys are indicated by quotation marks (for example, the
“PATIENT INFO” key).
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1. GENERAL

Upgrading the System Software and Changing Language on the

Screen

Service Manual BSM-2300

CAUTION
Upgrading the system software and changing the language on screen
erases all system and individual bed settings. Write down these
settings so they can be re-entered after the software upgrade.

The instrument uses a program card for upgrading its system software and
changing the screen language. When the instrument detects that a program card is
inserted into its PCMCIA card slot during the booting stage after it is turned on, it
checks the program card for a system program or language. If the program card
contains a newer version of the system program or language, the instrument
automatically replaces its current system program or language information with the
new one. If the program card contains a system program whose version number is
the same or older than the current one in the instrument, you have the option to
replace or keep the current system program. If the program card does not contain a

system program, the instrument continues the boot-up process.

In the system software upgrading or language changing process, the instrument
first deletes the old system software or language stored in its system ROM. Then it
checks whether the data in the system ROM is completely deleted. When the data is
completely deleted, it copies the new version of the system program or language
information from the program card to the system ROM and then checks the copy
process. After the data is successfully copied, the self-check program starts to

check the instrument.

Procedure
1. Write down the System Setup settings and other monitoring settings of the

instrument.

2. Insert the program card into the PCMCIA card slot on the right side panel of

the instrument.

3. Turn on the instrument. The instrument performs the upgrading process and
self-check programs. The DIAGNOSTIC CHECK screen appears.

4. Touch and hold the “SYSTEM INITIALIZE” key for 2 seconds to initialize the
instrument until the “PUSH 3 SECONDS” message disappears from the screen.

When initializing is finished, the DIAGNOSTIC CHECK screen appears.

5. Confirm that the new system software version number appears.
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1. GENERAL

Block Diagram

BSM-2300
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1. GENERAL

WS-231P Recorder Module
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1. GENERAL
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GENERAL

1.

QI-236P Interface
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General

Service Manual BSM-2300

2. TROUBLESHOOTING

Use the troubleshooting tables to locate, identify, and solve a problem in the
instrument. The problems are divided into general problem areas. Each category

has its own troubleshooting table for fast and easy troubleshooting.

e Power-related Problems

e Display Problems

e Sound Problems

e Key Operation Problems

e ECG and Respiration by Impedance Method Problems
e SpO, Problems

e NIBP Problems

e Temperature Problems

e Other Vital Sign Input Problems
e Option Problems

e Recording Problems

If these sections do not solve the problem, contact your Nihon Kohden

representative.

NOTE
Before contacting your Nihon Kohden representative for technical
support, please provide additional detailed information on the problem.
This will allow your Nihon Kohden representative to provide you with
the best support.

How to use the troubleshooting table

1. Determine which troubleshooting table to use.

2. In the “Problem” column, find the trouble item that matches the problem.

3. Do the action recommended in the “Action” column.

4. If the problem is not solved, do the action for the next possible cause or

criteria.

5. If none of the actions solve the problem, contact your Nihon Kohden

representative.

2.1



2. TROUBLESHOOTING

Power-Related Problems

22

Problem

Possible Cause/Criteria

Action

The instrument is not
turned on and AC
power lamp does not
light in AC power
operation.

No AC power input.

Check the AC power input.

One or both AC inlet fuses is blown.

Remove the cause of the blown fuse, then
replace the fuse with a new one.

Faulty connection between CN0401 on the
MAIN board and power supply unit.

Check the connection.

Faulty power supply unit.

Replace the power supply unit with a new
one.

Faulty connection between CN0202 on the
MAIN board and CN101 on the Operation
board or between CN102 on the Operation
board and CN103 on the Power SW board.

Check the connection.

Faulty MAIN board.

Replace the MAIN board with a new one.

Replace the Power SW board with a new

Faulty Power SW board. one
The instrument is not Faulty Power SW board. Replace the Power SW board with a new
turned on but AC one.
1 lights i
power famp Hights in Faulty MAIN board. Replace the MAIN board with a new one.

AC power operation.

The instrument is not
turned on and the
battery power lamp
does not light in DC
power operation.

The battery is discharged.

Charge the battery before use.

The battery is damaged or near the end of its
life (about 1 year).

Replace the battery with a new one.

Faulty connection between CN0202 on the
MAIN board and CN101 on the Operation
board or between CN102 on the Operation
board and CN103 on the Power SW board.

Check the connection.

Faulty MAIN board.

Replace the MAIN board with a new one.

DC power operation
time is shorter than
expected.

The battery is near the end of its life (about 1
year).

Replace the battery with a new one.

The battery has had “memory effect” in which
its charge capacity is decreased by frequent
incomplete discharging and charging.

To clear this “memory effect”, fully
discharge the battery and then fully charge
it a few times.

Replace the battery with a new one.

Faulty battery charger circuit.

Replace the MAIN board with a new one.

Power switch is not
operational.

Faulty Power SW board.

Replace the Power SW board.

Faulty MAIN board.

Replace the MAIN board.
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Display Problems

2. TROUBLESHOOTING

Problem

Possible Cause/Criteria

Action

No display and the backlight does not light.

Faulty connection between CN0802
on the MAIN board and inverter.

Check the connections.

Faulty connection between inverter
and LCD unit.

Check the connections.

Faulty inverter board.

Replace the inverter board.

Faulty backlight lamps.

Replace the backlight lamps.

No display, but the backlight lights.

Faulty connection between CN1001
on the MAIN board and LCD unit.

Check the connection.

Faulty LCD unit.

Replace the LCD unit.

Faulty MAIN board.

Replace the MAIN board.

The characters or waveforms are distorted.

Faulty MAIN board.

Replace the MAIN board.

The display is dim and the brightness control
does not make it brighter.

Battery operation.

Set the POWER SAVE MODE
to OFF on the SYSTEM SETUP
screen.

Dirt on the touch screen (inside or
outside).

Clean the surface of touch
screen.

The backlight lamps are near the end
of its useful life (50,000 hours of
operation).

Replace the backlight lamps.

Faulty connection between CN0802
on the MAIN board and inverter
board.

Check the connection.

The Diagnostic Check screen appears in the
monitor mode and “OK” is displayed at the

Faulty Operation board.

Replace the Operation board.

Section 3.

POWER ON CHECK RESULT. Faulty MAIN board. Replace the MAIN board.
The Diagnostic Check screen appears in the

monitor mode and an error message is Faulty MAIN board. Replace the MAIN board.
displayed at the POWER ON CHECK

RESULT. Refer to “Power On Self Check™ in | Eaylty Analog board. Replace the Analog board.

The screen with a “Check Program Running”
message does not change to the next screen
after the power is turned on.

Interference such as electrostatic
discharge temporarily breaks the
program data.

Perform the system initialization.

and the instrument restarts.

Faulty MAIN board. Replace the MAIN board.
Faulty Analog board. Replace the Analog board.
System error information appears at the upper
left corner on the screen in the monitor mode Faulty MAIN board. Replace the MAIN board.

More than 6 pixels on the screen do not light
or have abnormal color. Note that up to 6
pixels with such a problem is considered
normal.

Faulty LCD unit.

Replace the LCD unit.

No waveform is displayed but the connection
cord for each vital sign is recognized.

Faulty MAIN board.

Replace the MAIN board.

No waveform is displayed and the connection
cord for each vital sign is not recognized.

Refer to each vital sign
troubleshooting section.

Refer to each vital sign
troubleshooting section.

Service Manual BSM-2300
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2. TROUBLESHOOTING

Sound Problems

Problem

Possible Cause/Criteria

Action

No sound.

Faulty connection between CN0107 on the
NIBP board and the speaker.

Check the connection.

Faulty speaker.

Replace the speaker.

Faulty audio circuit on the MAIN board.

Replace the MAIN board.

No sound, except for a
hissing sound.

Faulty audio circuit on the MAIN board.

Replace the MAIN board.

Faulty speaker.

Replace the speaker.

The sound is muffled or
distorted.

Something foreign blocks the speaker
vents or touches the speaker.

Remove the foreign matter.

The speaker is wrongly attached.

Attach the speaker correctly.

Key Operation Problems

Problem

Possible Cause/Criteria

Action

No key on the front panel
works.

Faulty connection between CN101 on the
Operation board and CN0202 on the MAIN
board.

Check the connection.

Faulty MAIN board.

Replace the MAIN board.

Faulty Operation board.

Replace the Operation board.

A specified key on the
operation panel does not
work.

Faulty connection between CN101 on the
Operation board and CN0202 on the MAIN
board.

Replace the connection cable.

Faulty Operation board.

Replace the Operation board.

Faulty MAIN board. Replace the MAIN board.
The workable key area Incorrect calibration of the touch screen. Calibrate the touch screen positioning.
does not match the key Faulty MAIN board. Check the MAIN board.

display on the screen.

Faulty touch screen.

Check the touch screen.

Touch screen does not
work.

Faulty connection
between the touch

Check the connection.

The key function on screen and CN(.)701
the entire screen does | O the Connection
not work. board.

Faulty MAIN board.

Replace the MAIN board.

Faulty touch screen.

Replace the touch screen.

The key function on a
partial screen such as
upper half screen does
not work

Faulty touch screen.

Replace the touch screen.
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2. TROUBLESHOOTING

ECG and Respiration by Impedance Method Problems

Problem

Possible Cause/Criteria

Action

ATTACH ELECTRODES
message is displayed even
after each electrode contact
part of the electrode lead is
short-circuited.

The setting, Number of electrodes, is set to a
higher number than the actual number of the
electrodes.

Set the number of electrodes correctly.

The electrode lead, ECG connection cord or
patient cable is faulty.

Replace the accessory with a new one.

Faulty Analog board.

Replace the Analog board with a new
one.

Hum (line frequency noise)
is on the ECG waveform.

The contact between the patient’s skin and
electrode is poor or gel of the electrode is dry.

Replace all the electrodes with new
ones.

An electric blanket is used on or near the
patient.

Cover the blanket with a shielding
sheet.

The instrument uses the AC outlet connected
to a equipment which has noise source.

Use a different AC outlet.

The ground wire of the power cord has a poor
contact between the instrument and ground
facility or the ground facility is poor.

Check which part is not grounded and
remove the cause.

FILTERS on the ECG window is set to OFF.

Set the FILTERS to on.

Faulty Analog board.

Replace the Analog board.

The time constant setting
cannot be changed.

Faulty connection between the MAIN board
and Analog board.

Check the connection.

Faulty Analog board

Replace the Analog board.

Pacing spike is not

PACING DETECTION on the ECG window

Set the DETECTION to ON.

detected. is set to OFF.
Faulty Analog board. Replace the Analog board.
The ECG waveform is Faulty connection between the MAIN board

displayed with a different
ECG sensitivity from the
sensitivity setting.

and Analog board.

Check the connection.

Faulty Analog board.

Replace the Analog board.

Monitoring lead setting
cannot be changed.

Faulty connection between the MAIN board
and Analog board.

Check the connection.

Faulty Analog board.

Replace the Analog board.

Respiration waveform is
not displayed.

Electrode, electrode lead, ECG connection
cord or patient cable is faulty if the ECG
waveform on the screen has something
wrong.

Replace the accessory with a new one.

When “RESP OFF” message is displayed on
the screen, IMP RESP MEASURE on the
RESP window is set to OFF.

Set the IMP RESP MEASURE to ON.

Faulty Analog board.

Replace the Analog board.

Respiration rate is wrong.

The respiration waveform amplitude is too
small to count the respiration rate.

Change the sensitivity so that the
amplitude is larger than 10 mm on the
screen.

Faulty Analog board. Replace the Analog board.
ECG waveform and
respiration waveform are Faulty Analog board. Replace the Analog board.
mixed.
Respiration waveform is
saturated and does not
return to the baseline Faulty Analog board. Replace the Analog board.

position but the sensitivity
is not too high.

Service Manual BSM-2300

25




2. TROUBLESHOOTING

SpO, Problems

Problem

Possible Cause/Criteria

Action

CHANGE PROBE
message is displayed.

The probe is expired, damaged or defective.

Replace the probe with a new
one.

Faulty SpO2 connection cord.

Replace the connection cord with
a new one.

There is no change on the

Temperature and IBP can

Replace the Analog board with a

message is displayed.

probe is not replaced with a

new onc.

Faulty Analog board
screen when you connect | be measured. new one.
the SpO2 connection cord Temperature and IBP Faulty Analog board or | Replace the faulty board with a
to the SpO2 socket on the
. cannot be measured. MAIN board. new one.
mstrument.
DETECTING PULSE The probe attachment site is not changed or the Change the probe site or replace

the probe with a new one.

The probe attachment site
is changed or replaced
with a new one.

Faulty Analog board.

Replace the Analog board with a
new one.

CANNOT DETECT
message is displayed.

The probe attachment site is not changed or the

probe is not replaced with a

ncw onc.

Change the probe site or replace
the probe with a new one.

The probe attachment site
is changed or replaced
with a new one.

Faulty Analog board.

Replace the Analog board with a
new one.

2.6
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Non-invasive Blood Pressure Problems

2. TROUBLESHOOTING

Problem Possible Cause/Criteria Action
NIBP MQDULE ERROR Faulty NIBP board. Replace the NIBP board with a new one.
message is displayed.
NIBP SAFETY Air hose is bent. Check the air hose.
CIRCUIT RUNNING

message is displayed.

One of the internal air tubes between the
NIBP board and NIBP socket is pinched.

Check the internal air tube connection.

Faulty NIBP board.

Replace the NIBP board with a new one.

AIR LEAK message is
displayed.

Cuff or air hose has an air leak.

Replace the cuff or air hose with a new
one.

One of the internal air tubes between the
NIBP board and NIBP socket is loose or
disconnected if the cuff is not inflated
when the NIBP pump sounds like it’s
moving.

Check the internal air tube connection.
Replace the faulty component with a new
one if damaged.

Faulty NIBP board.

Replace the NIBP board with a new one.

There is no change on the
screen when you connect
the air hose to the NIBP

socket on the instrument.

The air hose connector is faulty.

Replace the air hose with a new one.

The connection cable between the Hall
Sensor board and NIBP board is
disconnected or faulty.

Tightly connect the cable between the
boards. Replace the cable with a new one if
faulty.

The connection cable between the NIBP
board and MAIN board is disconnected or
faulty.

Tightly connect the cable between the
boards. Replace the cable with a new one if
faulty.

Faulty Hall Sensor board, NIBP board or
MAIN board.

Replace the faulty board with a new one.

NIBP measurement data
on the screen is wrong.

A wrong cuff size is used or the condition
of the cuff wrapped around the patient’s
arm is not correct.

Check the cuff size and the wrapping
condition. Replace the cuff with a new one
I f necessary.

Faulty NIBP board.

Replace the NIBP board with a new one.

The cuff does not inflate
when you press the NIBP
START/STOP key.

If a message is displayed on the screen,
follow the message to solve the problem.

Refer to ERROR MESSAGES AND
TROUBLESHOOTING section in the
operator’s manual.

The Operation board or MAIN board is
faulty or the cable between the Operation
and MAIN boards or between the MAIN

and NIBP boards is disconnected or faulty.

Replace the faulty board or cable with a
new one. Tightly connect the cable
between the two boards.

Faulty NIBP board

Replace the NIBP board with a new one.
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2. TROUBLESHOOTING

Temperature Problems

2.8

Problem

Possible Cause/Criteria

Action

The temperature value is
not displayed.

Faulty temperature probe.

Replace the probe with a new one.

Faulty Analog board.

Replace the Analog board with a new one.

The temperature value is
wrong.

Faulty temperature probe.

Replace the probe with a new one.

Faulty Analog board.

Replace the Analog board with a new one.

Service Manual BSM-2300



Other Vital Sign Input Problems

2. TROUBLESHOOTING

Problem

Possible Cause/Criteria

Action

There is no change on the
screen when you connect
the connection cord to
the multi-parameter
socket on the instrument.

Faulty connection cord.

Replace the connection cord with a new
one.

Faulty Analog board.

Replace the Analog board with a new one.

MPU MODULE ERROR
message is displayed.

The connection between the MAIN board
and Analog board is disconnected or faulty
if this message always appears even after
the instrument is turned off and on again.

Check the connection. Replace the faulty
board with a new one if the connection is
faulty.

The Analog board is faulty if this message
sometimes appears after the instrument is
turned off and on again.

Replace the Analog board with a new one.

MPU FAILURE message
is displayed.

Faulty Analog board.

Replace the Analog board with a new one.

Invasive blood pressure
cannot be measured.

Faulty blood pressure transducer.

Replace the blood pressure transducer with
a new one.

Faulty connection cord.

Replace the connection cord with a new
one.

Faulty Analog board or IBP board*.

Replace the Analog board or IBP board*
with a new one.

CHECK SENSOR
message is displayed
during the invasive blood
pressure measurement.

Faulty blood pressure transducer.

Replace the blood pressure transducer with
a new one.

Faulty connection cord.

Replace the connection cord with a new
one.

Faulty Analog board.

Replace the Analog board with a new one.

Invasive blood pressure
values are wrong.

Faulty blood pressure transducer.

Replace the blood pressure transducer with
a new one.

Faulty connection cord.

Replace the connection cord with a new
one.

Faulty Analog board or IBP board*.

Replace the Analog board or IBP board*
with a new one.

Respiration by thermistor
method cannot be
measured.

Faulty respiration pickup (thermistor
probe).

Replace the pickup with a new one.

Faulty Analog board.

Replace the Analog board with a new one.

Thermistor method
respiration waveform has
something wrong on the
screen.

Faulty respiration pickup (thermistor
probe).

Replace the pickup with a new one.

Faulty Analog board.

Replace the Analog board with a new one.

CO2 cannot be measured.

Faulty CO2 sensor.

Replace the CO2 sensor with a new one.

Faulty CO2 adapter.

Replace the CO2 adapter with a new one.

Faulty Analog board.

Replace the Analog board.

CO2 measurement data
on the screen is wrong.

Faulty CO2 sensor.

Replace the CO2 sensor with a new one.

Faulty CO2 adapter.

Replace the CO2 adapter with a new one.

* BSM-2301 has no IBP board.
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2. TROUBLESHOOTING

Option Problems

2.10

Problem

Possible Cause/Criteria

Action

The instrument
does not transmit
the patient’s data at
all with the
optional transmitter
ZB-900P.

The transmitter cable is disconnected from the
instrument.

Tightly connect the transmitter to the
instrument.

ZB-800P transmitter is erroneously connected to
the instrument.

Use ZB-900P transmitter.

The channel for the transmitter is not set at the
central monitor or telemetry system.

Set the channel correctly at the central
monitor or telemetry system.

Faulty transmitter, Analog board or MAIN board.

Replace the faulty transmitter or board
with a new one.

The instrument has
no communication
with the other
bedside monitors
and central
monitors.

The optional QI-101P network card is not
installed into the instrument.

Insert the network card into the slot of the
instrument completely.

The network The network card is poorly
communicating | inserted into the slot of the
symbol does instrument.

Tightly insert the network card into the
slot.

not appear on The network cable such as

the screen. 10Base-T cable is poorly
connected between the network
card and hub.

Tightly connect the network cable between
the network card and hub.

The hub connected to the
instrument is not turned on or
is faulty.

Turn on the hub. Replace the hub with a
new one if the problem still exists after the
power is turned on.

The instrument is connected to
the hub with 10Base-T cross
wiring cable.

The instrument is directly
connected to the central
monitor with 10Base-T straight
wiring cable.

Use the correct wiring 10Base-T cable.

The network cable is faulty.

Replace the network cable with a new one.

The network card or MAIN
board is faulty.

Replace the faulty network card or MAIN
board with a new one.

Service Manual BSM-2300



Recording Problems

2. TROUBLESHOOTING

Problem Possible Cause/Criteria Action
Recording paper Recording mark Faulty connection between CN104 | Check the connection and replace
does not feed does not appear on the REC Power board and REC | the connection cable with a new
properly. on the screen Key board or between the REC one if necessary.

when the record
key is pressed.

Power and REC MAIN boards.

Faulty REC Key board.

Replace the REC Key board.

Faulty REC MAIN board.

Replace the REC MAIN board.

Faulty connection between the
monitor and recorder module.

Check the connection.

Paper magazine
open mark
appears on the
screen.

Faulty connection between the
REC Power board and recorder
unit.

Check the connection and replace
the connection cable with a new
one if necessary.

Faulty magazine position sensing
micro switch of the recorder unit.

Replace the micro switch. Refer
to Section 8 “Replaceable Parts
List”.

Faulty REC Power board.

Replace the REC Power board.

Faulty REC MAIN board.

Replace the REC MAIN board.

Out of paper mark
appears on the
screen.

Faulty connection between the
REC Power board and recorder
unit.

Check the connection and replace
the connection cable with a new
one if necessary.

Faulty paper detector (LED and
phototransistor assy) of the reorder
unit.

Replace the paper detector. Refer
to Section 8 “Replaceable Parts
List”.

Faulty REC Power board.

Replace the REC Power board.

Faulty REC MAIN board.

Replace the REC MAIN board.

Recording can be
performed when
the paper is
manually pulled
out after the
record key is
pressed.

Faulty connection between the
REC Power board and recorder
unit.

Check the connection and replace
the connection cable with a new
one if necessary.

Faulty paper drive motor of the
recorder unit.

Replace the motor. Refer to
Section 8 “Replaceable Parts
List”.

Faulty REC Power board.

Replace the REC Power board.

Faulty REC MAIN board.

Replace the REC MAIN board.

For page-dependent
recording such as
trendgraph and vital
sign list, the
recording does not

start at the top of the

page

Wrong position of the recording paper in the magazine.

Load the paper into the magazine
correctly.

Paper other than Nihon Kohden is used.

Use the Nihon Kohden paper.

Detector for the black square on the paper is dirty.

Clean the detector.

The recorded data
such as waveform
and grid has a faint
part on the paper.

Work-up is adhered to the thermal array head.

Clean the head.

Paper other than Nihon Kohden is used.

Use the Nihon Kohden paper.

Platen roller has a damage or is deformed.

Replace the roller.

The supply voltage for thermal array head (+24 V DC)
becomes a lower voltage.

Replace the REC Power board.

There is missing dots | Faulty thermal array head if the dots are missed at the

on the recorded data. | same position on the paper after the head is cleaned. Replace the head.
Straight line is
recorded at the same | Faulty thermal array head. Replace the head.

position on the paper.

There is different
contrast between the
upper half and lower
half of the paper.

The thermal array head is incompletely attached to the

. Attach the head correctly.
recorder unit.
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2. TROUBLESHOOTING

212

Problem

Possible Cause/Criteria

Action

The paper speed is
unstable and waveform
is compressed or
extended on time scale.

Dirty gear or platen roller.

Clean the gear and platen roller.

Faulty gear or platen roller.

Replace the faulty one.

Faulty REC Power board. Replace the REC Power board.
Unstable turn of the
paper drive motor Faptlty motor or recorder Re}zlace the motor or recorder
unit. unit.

Abnormally loud
rotating sound of the
paper drive motor

Faulty gear or platen roller

Replace the faulty one.

No recording on the
paper

The heat-sensitive side of the paper is not faced to
the thermal array head.

Load the paper into the magazine
correctly.

Paper other than Nihon Kohden is used.

Use the Nihon Kohden paper.

Faulty connection between the REC Power board
and recorder unit.

Check the connection and replace
the connection cable with a new
one if necessary.

The supply voltage for thermal array head (+24 V
DC) becomes a lower voltage.

Replace the REC Power board.

Faulty thermal array head.

Replace the head.
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QI-231P Interface

Problems

2. TROUBLESHOOTING

Problem

Possible Cause/Criteria

Action

QRS synchronous signal
HT is not output but the
ECG lamp is lit.

The output setting is wrong.

Select the QRS SYNC SIGNAL at the
EXTERNAL OUTPUT of the OTHER
SETUP items in the SYSTEM SETUP
settings.

Alarm trigger signal is
not output but the ECG
lamp is lit.

The output setting is wrong.

Select the ALARM CRISIS or ALARM
CRISIS & WARNING at the EXTERNAL
OUTPUT of the OTHER SETUP items in the
SYSTEM SETUP settings.

ECG analog signal is not

Select the ECG ANALOG OUT at the

output but the TRIG The output setting is wrong EXTERNAL OUTPUT of the OTHER

lamp is lit. ' SETUP items in the SYSTEM SETUP
settings.

The ECG lamp and TRIG | The cable of the QI-231P interface has a | Check the connection between the bedside

lamp are not lit

poor contact to the bedside monitor.

monitor and interface.

The QI-231P has a malfunction.

Replace the IO ANALOG OUT board with a
new one.

An external display
connected to the QI-231P
interface does not display

The cable of the QI-231P interface has a
poor contact between the bedside
monitor and external display.

Check the connection from the bedside
monitor to the external display through the
interface.

any screen.

The display requires the different
specification from the RGB signals of
the bedside monitor.

Select an external display which matches the
RGB signal specification of the bedside
monitor.

The QI-231P has a malfunction.

Replace the IO ANALOG OUT board with a
new one.

When the QI-231P is
attached to the bedside
monitor, its operation is

wrong.

The QI-231P has a malfunction.

Replace the IO ANALOG OUT board with a
new one.

QI-236P Interface Problems

Problem

Possible Cause/Criteria

Action

QRS synchronous signal
HT is not output.

No QRS wave is detected at this
interface.

Adjust the ECG sensitivity at the bedside
monitor.

The connection between the bedside
monitor and interface is poor.

Firmly connect the cable of this interface to
the AUX socket of the bedside monitor.

ECG analog signal is not
output.

The connection between the bedside
monitor and interface is poor.

Firmly connect the cable of this interface to
the AUX socket of the bedside monitor.

An external display
connected to the bedside
monitor through this
interface does not
display any screen.

This interface has a poor contact
between the bedside monitor and
external display.

Check the connection from the bedside
monitor to the external display through this
interface.

The RGB signal requirement of the
external display does not match the
RGB signal specification of the
bedside monitor.

Select an external display which matches the
RGB signal specification of the bedside
monitor.

This interface has a malfunction.

Replace the IO CT OUT board with a new
one.

When this interface is
attached to the bedside
monitor, the bedside
monitor’s operation
becomes wrong.

This interface has a malfunction.

Replace the IO CT OUT board with a new
one.
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Introduction

Service Manual BSM-2300

3. DIAGNOSTIC CHECK

The instrument has two check programs which automatically or manually diagnose
the instrument. The automatic check program (power on self check) is executed
whenever the instrument is turned on. The manual check program can be executed

at any time.

All errors detected during the power on self check, manual check, and any time in

monitor mode are stored in an error history table that you can view.

The manual check, error history, and system setup and initialization are accessed
from the DIAGNOSTIC CHECK screen.
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3. DIAGNOSTIC CHECK

Power On Self Check

The following icon appears during the power on self check.

COPYRIGHT NIHON KOHDEN CORR. 2001

If no error is detected, the monitor mode begins and the patient monitoring display
appears. If a serious error which does not allow the host CPU to execute the system
program any more is detected, the screen changes to the following DIAGNOSTIC
CHECK screen and the error mesage is displayed.

XXX DIAGNOSTIC CHECK XXX
POHER ON CHECK RESULT --- OK
OPTION --- HO WS

-- BSH-2300 VERSION —-

- CPU - (PROGRAM) {LANGURBE)
Yer. 00-24 Yer. 00-24
SUM DCCT0BO2 SUM AEABDEAF

- M - -- BOOT —
Ver. 00-24 Yer. 01-01

SUM 30BA3FCC SUM 3CDES440

- APl -
Ver. 00-24
SUM DSE35065

SYSTEM
HAHUAL CHECK IHITIALIZE HISTORY MONITOR KODE

If a minor error such as “Backup data is damaged” is detected, the monitor mode
begins and the patient monitoring display appears after the power on self check.
The detected error is stored in the error history table. Refer to “Calling Up the

Error History” section.
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3. DIAGNOSTIC CHECK

The MAIN board and Analog board are checked as follows:

e CPU ROM CHECK: Checks the system ROM for the host CPU on the MAIN
board. The MAIN board will be faulty if an error which causes a screen problem
is found.

e CPU RAM CHECK: Checks the system RAM for the host CPU and patient data
storage. The MAIN board will be faulty if an error which causes a screen
problem is found.

e DPU ROM CHECK: Checks the ROM for the CPU of the DPU on the MAIN
board. The MAIN board will be faulty if an error which causes a screen problem
or data/waveform display problem is found.

e DPU RAM CHECK: Checks the RAM for the CPU of the DPU on the MAIN
board. The MAIN board will be faulty if an error which causes a screen problem
or data/waveform display problem is found.

e APU ROM CHECK: Checks the ROM for the CPU of the APU on the Analog
board. The analog board will be faulty if an error which causes a screen problem
or data/waveform display problem is found.

e APU RAM CHECK: Checks the RAM for the CPU of the APU on the Analog
board. The analog board will be faulty if an error which causes a screen problem
or data/waveform display problem is found.

e CLOCK IC CHECK: Checks the real-time clock IC on the MAIN board. If the
date or time is wrong, the clock IC is initialized. The MAIN board will be faulty
if an error is found.

e E2PROM CHECK: Checks the backup memory for the system setup data storage.
If the data is wrong, the memory is initialized. The MAIN board will be faulty if

an error is found.

If a serious error is found in the abovementioned checks, the instrument displays
the DIAGNOSTIC CHECK screen without displaying the patient monitoring

screen.

The following data checks are also done. The data is corrected if necessary.

e BACK UP CHECK: Checks the backed up data. If the backed up data has
something wrong, the data is initialized.

e TIME CHECK: Checks correctness of the time.

e GET TIME CHECK: Checks the period during the power off and adjusts the time
data if it is wrong.
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3. DIAGNOSTIC CHECK

Calling Up the DIAGNOSTIC CHECK Screen

Use this screen to view the error history or perform manual check or system setup

and initialization.

1. With the power off, press the Power switch while pressing the SILENCE
ALARMS key. Continue pressing the SILENCE ALARMS key until the
DIAGNOSTIC CHECK screen appears.

XXX DIRGHOSTIC CHECK XXK

POKER ON CHECK RESULT --- OK

OPTION —-- HO HS

-- BSHM-2300 VERSION —

- CPU - (PROGRAM) (LANGURGE)
VYer. 00-24 Yer. 00-24
SUM DCC70ED2 SUM AERBDERF

-- BOOT --
Yer. 00-24 Yer. 01-01
SUM 30BASFCC SUM 3CDES440

Ver. 00-24
SUM DSE35065

SYSTEW
HAHUAL CHECK IHITIALIZE HISTORY MONITOR KODE

2. To exit the DIAGNOSTIC CHECK screen and return to the patient monitoring
mode, touch the “MONITOR MODE” key.

NOTE
After upgrading the instrument or adding the option to the instrument,
check that the software version is changed to the new one or a model
number of the option is displayed on the DIAGNOSTIC CHECK screen.
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3. DIAGNOSTIC CHECK

Calling Up the Error History

Error Codes

Service Manual BSM-2300

The ERROR HISTORY screen shows the error history of the instrument. The error
code, board name, time, and date the error occurred are listed on this screen. For an
explanation of error codes, see the “Error Codes” section. The error history data is

deleted whenever system initialization is performed.

1. From the DIAGNOSTIC CHECK screen, touch the “HISTORY” key. The
HISTORY screen appears. Then, touch the “ERROR HISTORY” key to display

the error history.

HISTORY

e~ — S—— .
HISTORY HISTORY RETURN

TIHE CODE DETRIL DATE TIHE CODE BORRD  DETAIL

00402500
00402500
00402500
00402500
00402500

2. Touch the “PRINT” key to print the screen with the recorder.

3. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.

When a fault is detected during operation or during the power on self check, the

error is stored in the error history table. The error codes stored in the error history
are only deleted when system initialization is performed. If the memory space for
the error history is filled up, however, the oldest error code is deleted when a new

error code is added.

The message and description of each error code are described in the following
table:

Error Code Message Description

0110 WATCHDOGERROR  Interrupt from the watch dog timer

0210 BUS ERROR Bus error occurred when an address
which is not used in the program was
selected

0220 ADDRESS ERROR Address error when a word with an odd

address is accessed
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3. DIAGNOSTIC CHECK

System Errors

¥X<< [LLEGAL INSTRUCTION >>XXX

0o
0000FF7E

D4
00000000

A0
002A6002

A4
002AB004

STATUS
00002700

3.6

01
00000056
05
0000FFFF
A1
002AB4DE
RS
000OA3E2

ProgramC
0000301C

D2
0000000R
D6
00000000
A2
0021FFDA

AB
0021FF98
fAccessAd

03
FFFFFFFF
07
00000003
A3
0021FFD8

A7
002146A4
Inst

0230

0240
0250

0260

0270

0280

0290
02A0
02B0
02CO0

0310
0400

0410
0411
0420
0440
0470
0472

0480
A410
A420
B410

B420

ILLEGALINSTRUCTION

ZERODIVIDE
CHKINSTRUCTION

TRAPINSTRUCTION

PRIVILEGE VIOLATION

SPRIOUS INTERRUPT

UNDEFINEDAUTO VECTOR
UNDEFINED TRAP
UNDEFINED USER INT
OTHER ERROR

OSERROR
OTHER

CPU (ROM)
WS (ROM)
CPU (RAM)
A/D,D/A
CLOCK
CLK DATA

E2PROM

DPU (ROM)
DPU (RAM)
APU (ROM)

APU (RAM)

Illegal command (not used in the
program) is executed

Zero division error

Check command error when the CHK
command is executed

Trap command error when the TRAPV
command is executed

Privilege error when the CPU is in the
user mode and executes a supervisor
command

Undefined interrupt error when the CPU
receives an undefined interrupt request
Not used

Not used

Not used

Errors other than the above mentioned
errors

Error detected under the OS management
Error from faults other than those
described above

Error detected by CPU ROM check
Error detected by WS ROM check

Error detected by CPU RAM check
Error detected by A/D and D/A check
Error detected by the real time clock IC
Clock data error detected by CLOCK
DATA check

Error detected by EEPROM check
Error detected by DPU ROM check
Error detected by DPU RAM check
Error detected by ROM check in the APU
check.

Error detected by RAM check in the APU
check.

A system error occurs when a fatal fault is detected during operation. All operation

of the instrument is halted and the CPU operation status data at the system error

appear on the left top of the screen. The system error is mostly stored in the error

history table. In a few seconds after the status data is displayed, the instrument

restarts. If the instrument repeats the restart, the MAIN board will be faulty.
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3. DIAGNOSTIC CHECK

Initializing the System

You can delete all stored waveforms and data and the error history and return all

settings to the factory defaults.

CAUTION
Initializing the system deletes all the patient data and error history, and
returns the setting conditions to their default settings.

XXX DIAGNOSTIC CHECK XXX

POHER ON CHECK RESULT --- DK

OPTION --- HO WS

-- BSH-2300 VERSION —-

- CPU - (PROGRAM) (LANGURGEY
Yer. 00-24 Yer. 00-24
SUM DCCTOB02 SUN AERBDERAF

-- BOOT -
Ver. 00-24 Ver. 01-01

SUM 30BA3FCC SUM 3CDES440

Ver. 00-24
SUM DSE35065

SYSTEM
HRHUAL CHECK INITIALIZE HISTORY HONITOR MODE

1. From the DIAGNOSTIC CHECK screen, touch the “SYSTEM INITIALIZE” key
until a SYSTEM INITTIALIZE confirmation message appears. (Approximately 3
seconds)

All data and user settings are deleted.

2. To exit the DIAGNOSTIC CHECK screen and return to the patient monitoring
mode, touch the “MONITOR MODE” key.
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3. DIAGNOSTIC CHECK

Performing Manual Check and Other Checks

With the SILENCE ALARMS key pressed

The following checks are available.

Power ON

With the record key and NIBP
INTERVAL key pressed until the

patient monitoring screen appears

DIAGNOSTIC CHECK

Press the MENU key

TOUCH PANEL CALIBRATION

MANUAL CHECK SYSTEM SETUP SYSTEM INITIALIZE ERROR HISTORY
CPU CHECK CRTC CHECK DPU CHECK APU CHECK COM CHECK Recorder and
Control Block
—ROM Check — Graphic Memory |~ D/A adjust APU ROM Check WS Recorder Checks
Check Check
—RAM Check — AD test APU RAM Check —SELF-TEST
— Character —Serial I/F Check | PRONo. 1
—Hard Key Memory Check — ZB I/F Check
Check — Network Card ~ [—SELF-TEST
— Graphic Draw — NIBP Check Check PRO No. 2
—Touch Key Check
Check — ROM Check — Battery Check —SELF-TEST
— Character Draw PRONo.3
—Sound Check Check — RAM Check — Multi Parameter
Unit Check
—Alarm —Image Draw — Power FREQ*
Indicator Check — ECG Check
Check * Not used on the BSM-
2304 A monitor — Output Check
— Other Check
—Memory Card
Check
—Back Light
Check

In most of these checks, if a fatal error is detected during the check, the operating system hangs. When the system hangs, turn

off the instrument and remove the cause.

3.8
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Calling Up the MANUAL
CHECK MENU Screen

Service Manual BSM-2300

—_

3. DIAGNOSTIC CHECK

From the DIAGNOSTIC CHECK screen, touch the “MANUAL CHECK” key.
The MANUAL CHECK MENU screen appears.

To test each item from the MANUAL CHECK MENU screen, touch a menu

item key.
To return to the DIAGNOSTIC CHECK screen, touch the “RETURN™ key.

To exit the DIAGNOSTIC CHECK screen and return to the patient monitoring
mode, touch the “MONITOR MODE” key.

XXX MANUAL CHECK MEHU XXX
CRTC CHECK COM CHECK

GRRPHTC WEWORY 75 RECORTER
b s 2
HARACTER WENTAY
CHECK AD TEST BERIAL 1/F CHECK
GRAPHTE_AAA RETHORK_CARD
THECK 28 1/F CHECK gy
CRRRACTER ORAA
CHECK
THRGE_ORAR
CHEEK

BATTERY CHECK
ULTI PARAMETER
UHIT CHECK
ALARH THDICATOR

CHECK POHER FREQ OUTPUT CHECK
OTHER CHECK

HEMORY CARD

= =
5 5
= =
<) <
= =
m m
<} x
= =

CPU CHECK
CHECK

ERCK LIGHT
CHECK RETURH

* POWER FREQ is not used on the BSM-2304A monitor
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3. DIAGNOSTIC CHECK

CPU Check Menu ltems

3.10

The CPU check menu items check the function of the CPU peripherals such as
ROMs, RAMs, switches, touch screen, sound generator, alarm indicator and

external memory card.

ROM Check

XXX CPU ROM CHECK xxx

PRSS COUNT 0000

RETURN

This item checks the ROMs on the MAIN board by the CRC (cyclic redundancy
check) technique. This check assigns a count number when one set of checks is

successfully completed. A set of checks takes about 2 minute and 20 seconds.
If an error message appears, the MAIN board will be faulty.

Procedure to Start and Exit the ROM Check Program

1. To select the ROM Check, touch the “ROM CHECK” key. The instrument

automatically starts the ROM check.

2. The instrument repeats the check and increments the pass count until you
touch the “RETURN” key.

3. If the check program finds an error, it displays the type of ROM (PROGRAM or
IMAGE) in the above area.

4. To return to the MANUAL CHECK MENU screen at any time, touch the
“RETURN” key.
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RAM Check

Xxx CPU RAM CHECK Xxx

CHECKING PRTTERH #01 PRSS COUNT 0001
RDDRESS  HRITE  RERAD RDDRESS  HWRITE  RERD

START stop ADDRESS BUS CHECK --- OK

This item checks the RAM on the MAIN board by comparing the test patterns (first
written to the RAM) with the test patterns (later read from the RAM). This test uses
15 test patterns and assigns a count number when a comparison of the 15 test
patterns is successfully completed. The comparison of all the test patterns in this

check takes about 4 minutes.

This check deletes the patient data. If an error message appears, the MAIN board
will be faulty.

Procedure to Start, Stop, and Exit the RAM Check Program
1. To select the RAM Check, touch the “RAM CHECK” key. The instrument

automatically starts the RAM check.

2. The instrument repeats the check and increments the pass count until the
operator touches the “RETURN” key.

3. If the check program finds an error, it displays the address, write data and read

data as shown in the above table.

4. To stop the check temporarily, touch the “STOP” key. The “START” key name
changes to normal and the “STOP” key is highlighted.

To continue the check, touch the “START” key again.

5. To return to the MANUAL CHECK MENU screen at any time, touch the
“RETURN?” key.
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Hard Key Check

¥XX HARD KEY CHECK ¥¥X STLENCE
ALARKS

HIBP
INTERYAL

HIBF
START/STOP

RECORD/STOP

This item checks the operation of the hard keys on the front panel. The hard key
layout appear. Pressing the hard key usually highlights the corresponding hard

key on the screen.

If the pressed hard key is not highlighted, the key switch may be faulty. If more
than one hard key has this symptom, the operation board or MAIN board will be

faulty.

NOTE
The key does not give a key click sound when it is pressed in this
check.

Procedure to Start the Check Keys or to Exit the Key Check Program
1. To check the hard keys, touch the “HARD KEY CHECK” key.

2. In the above screen, confirm that the corresponding pressed key is highlighted

on the screen.

3. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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Touch Key Check

This item checks the touch key operation and positioning. When you start the
check, the screen changes to the touch key check screen, and indicates the position
where you touched. When you touch the screen and move your finger or touch

pen, the target mark traces your position.

If the position of the target mark and the touched position do not match, calibrate

the touch screen.

If you execute the touch key calibration and the position is still incorrect, the

MAIN board or touch screen will be faulty.

Procedure to Start the Touch Key Check or to Exit the Touch Key Check Program
1. To check the touch key, touch the “TOUCH KEY CHECK” key.

2. On the above screen, confirm that the touched position matches the target

mark on the screen.

3. To return to the DIAGNOSTIC CHECK screen, press the HOME key.
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Sound Check

XXX SOUND CHECK Xxx

SOUND STOP

[]
[]

This item checks the 7 types of sounds generated by the instrument. This check
can also be used to check the alarm circuit and the QRS beep circuit. Check the
quality of sound, loudness, noise, incorrect sound, etc.

If there is no sound or distorted sound, the speaker or MAIN board will be faulty.

Procedure to Check the Sound
1. To check the sound, touch the “SOUND CHECK” key.

2. Touch a sound key, such as “ALARM SOUND1”, “ALARM SOUND?2”,
“ALARM SOUND?3”, “QRS BEEP (HIGH TONE)”, “QRS BEEP (LOW TONE)”,
“QRS BEEP (VARIABLE)”, “KEY CLICK” to start the check for that sound.

3. To stop the check, touch the “SOUND STOP” key.

4. To change the sound volume, touch the “T” or “J” key.

5. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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ALARM INDICATOR Check

¥xX ALARH IHDICATOR CHECK xix

YELLOH

RETURN

This item checks the function of the alarm indicator located on the top of the

instrument. Check the light of indicator lamp according to the screen indication.

If the color does not light, the connection cable is loose or disconnected or the
MAIN board or indicator board will be faulty. If the indicator lights partially, the

indicator board is faulty.
Procedure to Start the ALARM INDICATOR Check Program
1. To select the Alarm Indicator Check, touch the “ALARM INDICATOR

CHECK” key. The lighting color is highlighted on the screen sequentially.

2. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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OTHER Check

¥xX OTHER CHECK XxxX

HYRAH CHECK

HVRAM CHECKING

This item checks the clock IC and backup NVRAM (EEPROM). The NVRAM
contains the system setup data. The check program checks that there is no
difference between the data read from EEPROM and written data into EEPROM.
Therefore, this check does not damage the system setup data. If the clock IC and
NVRAM have no error, the “OK” message appears on the screen and current date
and time appear at the top of the screen. If an error message appears, the MAIN

board will be faulty.

Procedure to Execute the OTHER Check Program
1. To select the OTHER Check, touch the “OTHER CHECK” key.

The program starts the checking automatically and several minutes later, the

program displays the result of checking.

2. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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MEMORY CARD Check

xkx HEMORY CARD CHECK xkx xxx HEWORY CARD CHECK Xxx
ATTRIBUTE TRRTIN T
sieoe - I [ ice' |

01FFO3FF 31FF1DFF FFFF14FF 00FF15FF

03FFO4FF OOFFFFFF 40FF23FF OOFFOOFF

O0FFOOFF OOFFOOFF OOFFOOFF 01FF4EFF

49FF48FF 4FFF4EFF 20FF4BFF 4FFF48FF

44FFASFF 4EFF20FF 43FF4FFF 52FF50FF

4FFF52FF 41FF54FF 4SFFAFFF 4EFFOOFF

OO0FF44FF 04FFOOFF OOFFOOFF OOFF30FF PASS COUNT
BATTERY 20FF50FF 4DFF53FF OOFFOOFF OOFFOOFF

O0FFOOFF OOFFOOFF OOFFOOFF OOFFOOFF BAHK  ADDRESS MRITE  READ BAWK  ADDRESS HRITE  READ
HRITE PROTECT -- OFF O0FFOOFF OOFFOOFF OOFFOOFF OOFFOOFF

O0FFOOFF OOFFOOFF OOFFOOFF OOFFOOFF

O0FF81FF 02FFBOFF FFFFFFFF OOFFOOFF

FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF

FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF

FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF

FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF

SETIIN STRAT ADDRESS BUS CHECK --- ERADR SETIIN

This item checks the inserted PCMCIA card and its interface. There are two
checks. The ATTRIBUTE CHECK displays the dump list of attribute area which is
in the PCMCIA card. The COMMON CHECK is the write/read check for common
area. This check continues until you touch the “STOP” key or “RETURN” key.
The check method is the same as the system RAM check.

If the PCMCIA card is not inserted, the program displays the CARD NOT
INSERTED message on the screen.

If an error is detected, the PCMCIA card or MAIN board will be faulty.
Procedure to Start MEMORY CARD Check Program
1. To select the MEMORY CARD Check, touch the “MEMORY CARD CHECK”

key.

2. To display the dump list of attribute area which is in the memory card, touch
the “ATTRIBUTE CHECK” key.

3. To start the common check, touch the “COMMON CHECK” key.

If the check program finds an error, it displays the address, write data and read

data as shown in the above table.

4. To stop the check temporarily, touch the “STOP” key. The “START” key name
changes to normal and the “STOP” key is highlighted.

To continue the check, touch the “START” key again.

5. To return to the MANAUL CHECK MENU screen, touch the “RETURN” key.
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Backlight Check

XXX BACK LIGHT CHECK Xxxx

BRI GHTHESS-

DARKNESS

This item checks the brightness control of the LCD backlight. While the
brightness is manually changed, check that it changes smoothly with no twinkling.
Check that the backlight goes off or has no twinkling when the brightness is set to

minimum.

If the brightness does not change smoothly or the light goes off in the middle of
the brightness bar on the screen, it indicates the end of life of the backlight or

faulty inverter board.

In that case, replace the inverter board or fluorescent tube (backlight lamp) with a

new one. Refer to Section 5 “Disassembly and Assembly”.

Procedure to Check the Brightness of the LCD Backlight
1. To select the Backlight Check, touch the “BACK LIGHT CHECK” key.

To control the brightness, touch the bargraph or the “T” or “0” key to increase

or decrease the brightness.

2. To return to the MANUAL CHECK MENU screen at any time, touch the
“RETURN” key.
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CRTC Check Menu ltems The CRTC check menu items check the function of the display control block,
including the LCD unit. These check results cannot be recognized by the host
CPU, so you must judge the result.

If an error is found, the MAIN board will be faulty.

GRAPHIC MEMORY Check and CHARACTER MEMORY Check
These items check the Graphic RAM and Character RAM on the MAIN board for
the waveform display or character display by the write/read check technique. If an

error is detected, the error bank, address and data are displayed as a table.

XXX CHRRACTER MEMORY CHECK XXX XXX GRAPHIC MEMORY CHECK XXX

CHECKING PRTTERH #01 PRSS COUKT 0001 CHECKING PATTERH 200 PRSS COUNT 0000
ADDRESS  HRITE  RERAD RDDRESS ~ WRITE  READ BLOCK BANK  ADDRESS HRITE  READ BLOCK BANK  ADDRESS HWRITE  RERD

Procedure to Start the GRAPHIC MEMORY Check and CHARACTER

MEMORY Check Program

1. To select the GRAPHIC MEMORY Check or CHARACTER MEMORY
Check, touch the “GRAPHIC MEMORY CHECK” or “CHARACTER
MEMORY CHECK?” key.

The “START” key is highlighted to indicate the process of checking.

If the check program finds an error, it displays the address (and block bank),

write data and read data as shown in the above table.

2. To stop the check temporarily, touch the “STOP” key. The “START” key name
changes to normal and the “STOP” key is highlighted.

To continue the check, touch the “START” key again.

3. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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GRAPHIC DRAW Check

%K GRAPHIC DRAH CHECK ek

SELECT CHECK PLAHE

PLAHE 1 PLAKE § PLRHE 3 PLAHE 13 PLAHE 17
PLANE 3 FLAKE 7 PLANE 11 PLAHE 1 PLRKE 19

This item checks the function of the graphic draw plane. Check the figure of

display and colors. The solid color screen allows you to find wrong LCD pixels.

10 planes for wave/graphic screen are available and the check program displays 2

planes at a time.

If the screen has a wrong display, the MAIN board or LCD unit will be faulty.

Procedure to Execute the GRAPHIC DRAW Check Program
1. To select the Check, touch the “GRAPHIC DRAW CHECK?” key.

Touch the “PLANE 1 - PLANE 3” to “PLANE 17 - PLANE 19” key on the

screen to display the plane combination.

When the program starts, it draws the grid line first.

2. To change the pattern to the triangular waveform, touch the screen.

After touching the screen again, the screen shows you a solid color. The

patterns are changed every time you touch the screen.

3. To change the plane combination, such as 2 planes or ALL, press the NIBP
INTERVAL key.

To change graphic color, press the SILENCE ALARMS key.

4. To scroll the waveform in the triangular waveform display mode, press the
MENU key.

Press the RECORD key to change the amplitude of each waveform.

5. To return to the GRAPHIC DRAW CHECK screen, press the HOME key.

6. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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Screen Flow of GRAPHIC DRAW Check Program

Touch Key

MENU key
>

Touch Key

For the TFT LCD screen, it is considered normal if some pixels have randomly
abnormal color or do not light. (Up to 6 wrong pixels are considered normal at the

maximum brightness.)
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3.22

CHARACTER DRAW Check

¥XX CHARACTER DRAM CHECK XXX

RETURN

This item checks the function of the character draw plane and ASCII font display.

Check the character display and colors. 2 planes for character screen are available

and the check program displays one plane at a time.

If the screen has a wrong display, the MAIN board or LCD unit will be faulty.

Procedure to Execute the CHARACTER DRAW Check Program

1.

To select the CHARACTER DRAW Check, touch the “CHARACTER DRAW
CHECK” key and select a plane.

When the program starts, it draws the green characters on the black plane.

To reverse the plane color, touch the “CHANGE BACK COLOR” key.

If you press the MENU key, you can change the display mode in order of

normal — blink — reverse — reverse and blink — normal.

To change the color of the character, press the SILENCE ALARMS key.

The NIBP INTERVAL key selects another plane.

To return to the CHARACTER DRAW CHECK screen, press the HOME key.

To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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Screen Flow of CHARA CTER DRAW Check Program

FONT SIZE

() /0F5456789: 1 2456789

[ AT

A i
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IMAGE DRAW Check

*KK IMAGE DRRW CHECK Xkk

000170762 ¥

This item checks the function of the image draw plane and bit map character
display. All the icons messages and bitmap images are displayed one by one.
Check the image display and background colors.

If the screen has a wrong display, the MAIN board or LCD unit will be faulty.

Procedure to Start the IMAGE DRAW Check Program
1. To select the IMAGE DRAW Check, touch the “IMAGE DRAW CHECK” key.

When the program starts, it draws the white image on the black plane.

2. To reverse the plane color, touch the “CHANGE BACK COLOR” key.

3. To change the images by ten, press the NIBP INTERVAL key.

To change the image one by one, touch the “UP” or “DOWN” key on the

screen.

4. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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DPU Check Menu Items The DPU check items check the communication between the Analog board and
DPU or between the NIBP board and DPU.

D/A ADJUST

XXX D/R ADJUST XXX

DC +5Y CHEC!

RETURN

This item is used to check the output voltage level of the D to A converter.

Connect a digital multimeter or oscilloscope to the ZB-900P socket (Pin 1: Analog
output, Pin 2: Ground) and check the following output signals.

D to A output
DC25V 2.500V £5%
DC 0V CHECK 0V £100 mV
DC +5V CHECK +5.000 V 5%
AC30Hz 30 Hz £5%

Procedure to Start the D/A Adjust Check

1. To select the D/A Adjust Check, touch the “D/A ADJUST” key at the DPU
CHECK column. The program outputs 2.5 V DC.
The “DC 2.5 V” key is highlighted to indicate the status of output.

2. To change the output voltage or waveform, touch each name of the other keys.

3. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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AD TEST

XX AD TEST ¥

[CHS (P>
[CH10 (HP2>

FF| FF [FFF
[CH11 (HP3> ;F; FFF FFF ..
O 1312

This is not a check. The AD Test table shows the A to D converted values of all the
analog parameters such as ECG, SpO, and NIBP.

Each vital sign data are read from the A to D converter every 2 ms. The maximum

and minimum data of each vital sign data are displayed every 512 ms.

CH1 (ECG1): ECG1 waveform data with the hum filter set to off
CH2 (ECG1 HUM): ECG1 waveform data with the hum filter set to on
CH3 (ECG2): ECG2 waveform data with the hum filter set to off
CH4 (ECG2 HUM): ECG2 waveform data with the hum filter set to on
CHS (RESP): Respiration waveform data

CH6 (PIC): Not used

CH7 (NIBP): NIBP measurement data

CHS (Sp02): Plethysmographic pulse wave data

CH9 (MP1): Multi-parameter 1 socket input data

CH10 (MP2): Not used

CHI11 (MP3): Not used

Procedure to start the AD Test
1. To select the AD Test, touch the “AD TEST” key at the DPU CHECK column.

The program shows above table automatically.

2. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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ZB I/F Check

XX ZB |/F CHECK Xxx

ZB CONWECTION

9600 15200 38400
DAT1 0K 0K 0K
DAT2 0K oK 0K

This check is used to check the signal lines when the ZB-900PG/K transmitter is
connected to the instrument or the pins 2, 3 and 6 of the ZB socket short and pins 7
and 8 short for loop back test. If the signal lines have no problem, a “ZB

CONNECTION” message appears. If there is a problem, a “ZB NO CONNECTION”
message appears.

Procedure to start the ZB I/F Check

1. To select the ZB I/F Check, touch the “ZB I/F CHECK” key at the DPU
CHECK column.

2. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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NIBP Check

XXX NIBP CHEGK XXX

6.STEP DEFLATION
SENSOR 1 8-1.91 250mmkg
SENSOR 2 6-2.¥2 250mmhHg

2.ZERD CALIBRATION 6-3.¥1 20mmig

3.SAFETY CHECK --- 6-4.Y2 20mmkg
3-1.0VER PRESS 1 —- 7.01R LEAK
3-2.0VER PRESS 2 —- s 30sec

4. INFLATION SPEED 90sec
4-1.ADULT - s Diff
4-2.NEOMATAL ~ —- s 8.A1R CIRCUIT

5. PRESSURE HOLD CUFF PRESSURE 1
mnHg

OFFSET -— 0348

10sec rnHg
20sec rmHg
Diff mnHg

CUFF —— 1

This NIBP check program checks the two pressure sensors, safety opreation, pump,
valves, air leakage and block. The check program consists of the following check
items:
1. Calibration Sensor 1:Checks the pressure sensor for NIBP measurement circuit.
Calibration Sensor 2:Checks the pressure sensor for NIBP safety circuit.
2. Zero Calibration: ~ Checks the zeroing.
Safety Check: Checks the safety circuit operation.
3-1 OVER PRESS1:Checks the pressure Imitter.
3-2 OVER PRESS2:Checks the pressure continuous time.
4. Inflation Speed: Checks the time that the inflation pressure reaches to the

specified pressure.

4-1 Adult: Checks the inflation speed with 700
mL dummy cuff.
4-2 Neonate: Check the inflation speed with 72
mL dummy cuff.
5. Pressure Hold: Checks that the inflation pressure is held for a specified
time.
Step Deflation: Checks the valve operation.
Air leak: Not used.
8. Air Circuit: Checks that there is no air block.

To perform the check items, prepare the following tools:
Hand bulb pump
Mercury manometer
Y-branch connector (The Y-branch connector connects one tube of the dummy
cuff to the hand bulb pump and manometer.)
700 mL dummy cuff YS-077P1 (A 700 ml dummy cuff is a solid container that
withstands high pressure. The inner volume of this container must be 700 ml.)
250 mL dummy cuff YS-077P2
72 mL dummy cuff 6443-000022B
Two 3.5 m air hoses (YN-901P for adult/child and YN-921P for neonate)
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Procedure to select the item and start the NIBP Check
1. To select the NIBP Check, touch the “NIBP CHECK” key at the DPU CHECK
column. The program changes the screen to the NIBP CHECK.

2. Touch the “SELECT” key to select the check item number.

3. Touch the “START” key to start the check for the selected check item.

NOTE
Make sure there is no pressure applied on the cuff connector before
pressing the “START” key. The program considers the pressure of the
cuff connector as 0 mmHg at the start of the check.

4. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.

1. Calibration

The Calibration Check program is not used for calibration but is used to display
the accuracy of the two pressure sensors (Sensor 1 and Sensor 2). The accuracy of
each sensor changes with the measuring pressure. The following table shows the

acceptable accuracy range of the two pressure sensors at different pressure ranges.

<Acceptable Accuracy Range of Sensor 1>

Pressure Range Acceptable Accuracy Range
0-300 mmHg +3 mmHg

<Acceptable Accuracy Range of Sensor 2 at Different Pressure Ranges>

Pressure Range Acceptable Accuracy Range
0- 15 mmHg —2 mmHg to +3 mmHg

16 - 200 mmHg +8 mmHg

201 - 300 mmHg +12 mmHg

Checking the Pressure Sensor Accuracy

NOTE

Before performing the following check, perform “2. ZERO
CALIBRATION?” first and check that “OK” appears on the screen.

1. Connect the manometer and hand bulb pump to the dummy cuff using the Y-
branch connector and connect the dummy cuff to the instrument with the air

hose as shown on the next page.
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3.30

2. Touch the “SELECT T~ or “SELECT {” key to select the “1. CALIBRATION”

item.

3. Touch the “START” key to start the check.

4. Immediately start pumping the hand bulb pump. Stop pumping the hand bulb
pump when the pressure reading displayed on the NIBP Check display of the
instrument is within one of the above mentioned pressure ranges (0 to 300
mmHg at SENSORI1 or 0 to 15 mmHg, 16 to 200 mmHg or 201 to 300 mmHg
at SENSOR 2).

5. Compare the pressure reading displayed on the NIBP Check display with the
pressure reading on the manometer and check that the difference between the
two pressure readings is within the acceptable accuracy range.

6. Repeat steps 4 and 5 for a reading in the other pressure range.

If the accuracy of the pressure sensor for any of the two pressure ranges is out

of the acceptable accuracy range, replace the NIBP board or pneumatic

component such as air tube or valve with a new one.
2. Zero Calibration
This program is not used for calibration but is used for pressure zeroing.
Checking the Pressure Zeroing
NOTE

Do not connect any air hose to the NIBP socket on the instrument.

1. Touch the “SELECT T” or “SELECT {” key to select the “2. ZERO
CALIBRATION” item.

2. Touch the “START” key to start the check.
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3. Check that “OK” appears on the screen.

If an error message apeears, replcae the NIBP board or pnuematic component

such as pump or valve with a new one.

3. Safety Check

This check program has the following two check items.

3-1. OVER PRESS1

Checking the Safety Operation

1. Connect the manometer and hand bulb pump to the 700 mL or 72 mL dummy
cuff using a Y-branch connector and connect the dummy cuff to the instrument
with the 3.5 m long adult or neonatal air hose as shown below. The adult air

hose must be used with the 700 mL dummy cuff and neonatal air hose must be

used with the 72 mL dummy cuff.

2. Touch the “SELECTT” key or “SELECT.” key to select the “3-1. OVER

PRESS1” item.

3. Touch the “START” key to start the check program.

4. Immediately increase the pressure inside the dummy cuff and manometer with

the hand bulb pump until the pressure reaches to 300 mmHg (for adult) or 150
mmHg (for neonate).

5. After getting the specified pressure, slowly increase the pressure with the hand

bulb pump and check that the pressure is released within the range of 300 to
330 mmHg (for adult) or 150 to 165 mmHg (for neonate) by the safety valve.
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3-2. OVER PRESS2
Checking the Safety Operation

1.

3.32

Connect the manometer and hand bulb pump to the 700 mL or 72 mL dummy
cuff using a Y-branch connector and connect the dummy cuff to the instrument
with the 3.5 m long adult or neonatal air hose as shown below. The adult air
hose must be used with the 700 mL dummy cuff and neonatal air hose must be

used with the 72 mL dummy cuff.

Touch the “SELECTT” key or “SELECT{” key to select the “3-2. OVER
PRESS2” item.

Touch the “START” key to start the check program.

Immediately increase the pressure inside the dummy cuff and manometer with
the hand bulb pump until the pressure reaches to 300 mmHg (for adult) or 150
mmHg (for neonate).

After getting the specified pressure, stop pumping the hand bulb pump and
check that the pressure is released within the range of 10 to 15 seconds by the

time limiter and safety valve.

If the abovementioned checks show an error, replace the NIBP board or

pneumatic component such as valve and tube with a new one.
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4. Inflation Speed

This check program has the following two check items.

4-1.ADULT

Checking the Inflation Speed

1. Connect the 700 mL dummy cuff to the instrument with the 3.5 m long adult/
child air hose as shown below.

pinch

2. Touch the “SELECTT” key or “SELECT{” key to select the “4-1. ADULT”

item.

3. Touch the “START” key to start the check program. The instrument increases
the pressure in the dummy cuff up to 200 mmHg.

4. Check that it takes 7 seconds or less to changes from zero pressure to 200
mmHg. If it takes more than 7 seconds, “ERROR” appears on the screen. In
this case, replace the NIBP board or pneumatic component such as pump,

valve or tube with a new one.

4-2. NEONATAL

Checking the Inflation Speed

1. Connect the 72 mL dummy cuff to the instrument with the 3.5 m long neonatal
air hose as shown below.

pinch
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2. Touch the “SELECTT” key or “SELECT” key to select the “4-2.
NEONATAL” item.

3. Touch the “START” key to start the check program. The instrument increases
the pressure in the dummy cuff up to 200 mmHg.

4. Check that it takes 7 seconds or less to changes from zero pressure to 200
mmHg. If it takes more than 7 seconds, “ERROR” appears on the screen. In
this case, replace the NIBP board or pneumatic component such as pump,

valve or tube with a new one.

5. Pressure Hold
Checking the Pressure Hold
1. Connect the 250 mL dummy cuff and hand bulb pump to the instrument with

the 3.5 m long adult/child air hose as shown below.

2. Touch the “SELECTT” key or “SELECT{” key to select the “5. PRESSURE
HOLD” item.

3. Touch the “START” key to start the check program. The “START” key
changes to “MEASURE START” key and blinks.

4. Immediately increase the pressure inside the dummy cuff with the hand bulb
pump up to about 250 mmHg and pinch the hose of the hand bulb pump.

5. When the pressure becomes stable, touch the blinking “MEASURE START”
key to measure the pressure. The blinking stops. The instrument displays the
values of the pressure 10 seconds after and pressure 20 seconds after the
“MEASURE START” key is pressed. Check that the pressure difference
between the two pressures is within 5 mmHg. If it is more than 5 mmHg, an
“ERROR” message appears and the NIBP board or pneumatic component such

as pump, valve or tube is faulty.
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6. Step Deflation

6-1. V1 250 mmHg

Checking the Valve 1 at the High Pressure

1. Connect the 250 mL dummy cuff and hand bulb pump to the instrument with

the 3.5 m long adult/child air hose as shown below.

2. Touch the “SELECTT” key or “SELECT{” key to select the “6-1. V1
250mmHg” item.

3. Touch the “START” key to start the check program. The “START” key
changes to “MEASURE START” key and blinks.

4. Immediately increase the pressure inside the dummy cuff with the hand bulb

pump up to about 250 mmHg and pinch the hose of the hand bulb pump.

5. When the pressure becomes stable, touch the blinking “MEASURE START”
key to measure the pressure. The blinking stops. The instrument displays the
pressure value after the valve 1 opens for 50 milliseconds. Check that the
pressure difference between the two pressures is within the range of 7 to 23
mmHg. If the pressure difference is out of the range, and “ERROR” message
appears and the NIBP board or pneumatic component such as pump, valve or

tube is faulty.

6-2. V2250 mmHg
Checking the Valve 2 at the High Pressure
1. Connect the 72 mL dummy cuff and hand bulb pump to the instrument with

the 3.5 m long adult/child air hose as shown below.
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2. Touch the “SELECTT” key or “SELECT{” key to select the “6-2. V2
250mmHg” item.

3. Touch the “START” key to start the check program. The “START” key
changes to “MEASURE START” key and blinks.

4. Immediately increase the pressure inside the dummy cuff with the hand bulb
pump up to about 250 mmHg and pinch the hose of the hand bulb pump.

5. When the pressure becomes stable, touch the blinking “MEASURE START”
key to measure the pressure. The blinking stops. The instrument displays the
pressure value after the valve 2 opens for 50 milliseconds. Check that the
pressure difference between the two pressures is within the range of 5 to 15
mmHg. If the pressure difference is out of the range, an “ERROR” message
appears and the NIBP board or pneumatic component such as pump, valve or
tube is faulty.

6-3. V1 20 mmHg
Checking the Valve 1 at the Low Pressure
1. Connect the 250 mL dummy cuff and hand bulb pump to the instrument with

the 3.5 m long adult/child air hose as shown below.

2. Touch the “SELECTT” key or “SELECT{” key to select the “6-3. V1
20mmHg” item.

3. Touch the “START” key to start the check program. The “START” key
changes to “MEASURE START” key and blinks.

4. Immediately increase the pressure inside the dummy cuff with the hand bulb

pump up to about 20 mmHg and pinch the hose of the hand bulb pump.

5. When the pressure becomes stable, touch the blinking “MEASURE START”
key to measure the pressure. The blinking stops. The instrument displays the
pressure value after the valve 1 opens for 120 milliseconds. Check that the
pressure difference between the two pressures is within the range of 2 to 8
mmHg. If the pressure difference is out of the range, an “ERROR” message
appears and the NIBP board or pneumatic component such as pump, valve or

tube is faulty.
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6-4. V2 20 mmHg
Checking the Valve 2 at the Low Pressure
1. Connect the 72 mL dummy cuff and hand bulb pump to the instrument with

the 3.5 m long adult/child air hose as shown below.

2. Touch the “SELECTT” key or “SELECT{” key to select the “6-4. V2
20mmHg” item.

3. Touch the “START” key to start the check program. The “START” key
changes to “MEASURE START” key and blinks.

4. Immediately increase the pressure inside the dummy cuff with the hand bulb

pump up to about 20 mmHg and pinch the hose of the hand bulb pump.

5. When the pressure becomes stable, touch the blinking “MEASURE START”
key to measure the pressure. The blinking stops. The instrument displays the
pressure value after the valve 2 opens for 100 milliseconds. Check that the
pressure difference between the two pressures is within the range of 2 to 8
mmHg. If the pressure difference is out of the range, an “ERROR” message
appears and the NIBP board or pneumatic component such as pump, valve or
tube is faulty.

7. Air Leak
Since “5. Pressure Hold” check covers this check which requires the special tool

(not available locally), this check is not necessary for you.
8. Air Circuit
1. Disconnect any air hose from the NIBP socket on the instrument.

2. Touch the “SELECTT” key or “SELECT” key to select the “8. AIR
CIRCUIT” item.

3. Touch the “START” key to start the check program. The pump works.
4. Check that “OK” message appears on the screen after about 5 seconds.

If “ERROR” message appears, the pneumatic component such as pump, valve
or tube will be faulty.
3.37



3. DIAGNOSTIC CHECK

DPU ROM Check

Xxx DPU ROM CHECK xxx

CRC CHECKING PRSS COUNT 0000

RETURN

This item checks the ROM in the DPU on the MAIN board by the CRC (cyclic
redundancy check) technique. This check assigns a count number when one set of

checks is successfully completed.
If an error message appears, the MAIN board will be faulty.

Procedure to Start and Exit the DPU ROM Check Program
1. To select the DPU ROM Check, touch the “ROM CHECK” key at the DPU
CHECK column.

The instrument repeats the check and increments the pass count until you
touch the “RETURN” key.

If the check program finds an error, it displays the “ERROR” message on the

screen.

2. To return to the MANUAL CHECK MENU screen at any time, touch the
“RETURN?” key.
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DPU RAM Check

XXX DPU RAM CHECK Xxx

CHECKING PRTTERH #02) PRSS COUNT 0002
ADDRESS  HRITE  RERD RDDRESS  HWRITE  RERD

m ADDRESS BUS CHECK --- OK

This item checks the RAM in the DPU on the MAIN board by comparing the test
patterns (first written to the RAM) with the test patterns (later read from the RAM).

If an error message appears, the DPU board will be faulty.

Procedure to Start, Stop, and Exit the DPU RAM Check Program

1. To select the DPU RAM Check, touch the “RAM CHECK?” key at the DPU
CHECK column. The check program automatically starts.
The “START” key is highlighted to indicate the process of checking.

If the check program finds an error, it displays the address, written data and

read data on the screen.

2. To stop the check temporarily, touch the “STOP” key. The highlighted
“START” key changes to normal and the “STOP” key is highlighted.

To resume the check, touch the “START” key again.

3. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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Power FREQ

XXX POHER FREQ XXX

RETURH

This check program detects the line frequency and shows it.

Not used on the BSM-2304 A monitor.
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APU Check Menu ltems The APU check items check the APU on the Analog board.

APU ROM Check

XXX APU ROM CHECK XXX

CRC CHECKING PASS COUNT 0003

This item checks the ROM in the APU on the Analog board by the CRC (cyclic
redundancy check) technique. This check assigns a count number when one set of

checks is successfully completed.

If an error message appears on the screen, the Analog board will be faulty.
Procedure to Start and Exit the APU ROM Check Program

1. To select the APU ROM Check, touch the “ROM CHECK” key at the APU

CHECK column.

The instrument repeats the check and increments the pass count until you
touch the “RETURN” key.

If the check program finds an error, it displays the “ERROR” message on the

screen.

2. To return to the MANUAL CHECK MENU screen at any time, touch the
“RETURN?” key.
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APU RAM Check

XXX APU RAM CHECK XXX

PASS COUNT 0003

ADDRESS  WRITE  READ ADDRESS ~ WRITE  READ

This item checks the RAM in the APU on the Analog board by comparing the test
patterns (first written to the RAM) with the test patterns (later read from the RAM).

If an error message appears on the screen, the Analog board will be faulty.

Procedure to Start, Stop and Exit the APU RAM Check Program

1. To select the APU RAM Check, touch the “RAM CHECK” key at the APU
CHECK column. The check program automatically starts. The “START” key

is highlighted to indicate the process of checking.

If the check program finds an error, it displays the address, written data and

read data on the screen.

2. To stop the check temporarily, touch the “STOP” key on the screen. The
highlighted “START"” key changes to normal and the “STOP” key is
highlighted.

To resume the check, touch the “START” key again.

3. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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COM Check Menu Iltems The COM check items check the communication between the host CPU and

recorder CPU and serial communication at the AUX socket.

WS RECORDER Check
This item checks the dual port RAM in the ASIC (RACOON) and recorder CPU
peripherals with the communication between the host CPU and recorder CPU. The

optional recorder is one of the peripherals for the host CPU.

If an error is found, the MAIN borad or REC MAIN board will be faulty.

XXX HS RECORDER CHECK XXX

DUAL PORT RAM CHECK ----
RECORDER HARD CHECK ----

PRINT
TEST PATTERN

Procedure to Start the WS RECORDER Check Program
1. To select the WS RECORDER Check, touch the “WS RECORDER CHECK”
key at the COM CHECK column.

2. Touch the PRINT TEST PATTERN “START” key. The host CPU
communicates with the recorder CPU so that the above test pattern is recorded
on the paper.

The “START” key is highlighted to indicate the process of checking.
Until you touch the “STOP” key, paper runs continuously.
If the magazine is open or there is no paper, these status are displayed on the

screen. If the status is not displayed in such condition, the MAIN board, REC
MAIN board or recorder unit will be faulty.
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3.44

SERIAL I/F Check

This item checks the serial communication interface for external equipment such

as a personal computer.

To perform this check without a personal computer, you must make the following
short circuits at the AUX socket.

Pins 8 and 18
Pins 9 and 19
Pins 10 and 20

§1
PH,B5
PH,B6
PH,B7
PH. B8
PE,B5
PE.BE
PE,B7
PE,B8
PO, BS
PO, B6
PO, B7
PO, B8

2400 4800 9600 19200

52
PH,B5
PH,BE
PH,B7
PH.B8
PE.B5
PE,B6
PE,B7
PE, B8
PO, BS
PO, BB
PO, B7
PO, B8

¥xx SERIAL 1/F CHECK xxx

2400 4800 9E00 19200

RTS/CTS OK
DTR/DSR  OK

RETURN

Procedure to Start the SERIAL I/F Check Program
To select the SERIAL I/F Check, touch the “SERIAL I/F CHECK” key at the COM
CHECK column. The check program automatically starts.

To check the serial communication interface, the check program changes the baud

rate, data bit length and parity check condition.

If an error message appears, the MAIN board will be faulty.
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NETWORK CARD Check
This item checks the QI-101P network card and its interface. To perform this

check, the optional QI-101P network card is required.

XXX HETHORKCARD CHECK XXX

CARD ATTRIBUTE CARD ATTRIBUTE

HAKER < HIHOH KOHDEN CORPORATION

DIVISIOH : DPC

TYPE : LA

BYSTEH RAM CHECK LRTHIL AL

VERSION : 00-17

OHHON RAH CHECK HAC ADDRESS © 00:R0:9A:00:7F:03
EY CARD

SUM : 5503130

RETURN

Procedure to Start the NETWORK CARD Check Program

1.

To select the NETWORK CARD Check, touch the “NETWORK CARD
CHECK” key at the COM CHECK column.

The check program recognizes the type of card and displays the attribute data

which is memorized in the card.

If the QI-101P network card is not inserted, the “INSERT NETWORK CARD”
message appears on the screen instead of the above screen example. At that
time, when you insert the network card, a few seconds later, the above screen

appears automatically.

If the check program can read the attribute data at the CARD ATTRIBUTE
correctly and there is no error at the attribute data at COMMON RAM CHECK
BY HOST but the instrument has no communication with the network, the
network cable or hub will be faulty. If an error message appears at one of the
five checks, the network card or MAIN board will be faulty.

Touch the “ROM CHECK” key on the screen. The CPU of the network card
checks the program data of the ROM in the CPU using the check sum method
and displays the check result on the following screen.

XXX HETHORKCARD CHECK xxx

CARD ATTRIBUTE ROM CHECK

CHECK
SUM : B503190E
CALCULATED SUM

L RHCHECK

TRROR RAFTH
BY CRRD
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3.46

* CHECK: Displays the check result, i.e. “OK” or “ERROR”. When the
CALCULATED SUM data is same as the SUM data, “OK” appears.

e SUM: The sum data of the program data stored in the ROM

e CALCULATED SUM: The sum data calculated from the program data in the
ROM

Touch the “SYSTEM RAM CHECK?” key on the screen. The CPU of the
network card checks the system RAM in the CPU by writing the check data as
a pattern and reading the stored check data and comparing the written data
with the read data. If an error is found, the host CPU on the MAIN board
displays the address at the error occurrence, written data and read data on the

following screen.

XXX HETHORKCARD CHECK XXX

CRRD ATTRIBUTE SYSTEM RAM CHECK

CHECK

SYSTEM RAM CHECK SYSTEH RAM CHECK #00

IRROR RAR TRECE
BY CARD

ADDRESS HRITE  RERD RADDRESS HRITE  READ

Touch the “COMMON RAM CHECK BY CARD” key on the screen. The CPU
of the network card checks the common memory of the network card. The host
CPU on the MAIN board receives the check result and displays it on the
screen. If an error is found, the host CPU displays the address at the error

occurrence, written data and read data on the following screen.

¥xX HETHORKCARD CHECK xxx

CARD ATTRIBUTE COMHON RAM CHECK BY CARD
CHECK £
EYSTEM RAM CHECK| COMHON RAM CHECK BY CRRD 201
ADDRESS HRITE  RERD RDDRESS WRITE  RERD
[COMHON RAH CHECK
BY CRARD
TRAUN TR THETE
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5. Touch the “COMMON RAM CHECK BY HOST” key on the screen. The host
CPU on the MAIN board checks the common memory of the network card and
displays the check result on the screen. If an error is found, the host CPU
displays the address at the error occurrence, written data and read data on the

following screen.

XXX NETHORKCARD CHECK Xxx

CARD ATTRIBUTE COMMOK RAM CHECK BY HOST

CHECK

COMMON RAM CHECK BY HOST 200
ADDRESS HRITE  READ ADDRESS HRITE  READ

TRROR RAR TR
BY CARD
Y

COMMON RAM CHECK
BY HOST

RETURN

6. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.

BATTERY Check

This check program checks the temperature of the optional battery pack and
thermistor for the battery temperature detection. If “DISCONNECTION” appears at
the “THERMISTOR” check item but the battery pack is firmly connected, the
battery pack or MAIN board will be faulty.

X¥X BATTERY CHECK XXX

TEHP --- OVER
THERMISTER --- HORMAL

RETURN

Procedure to Start and Exit the BATTERY Check Program
1. To select the BATTERY Check, touch the “BATTERY CHECK” key at the
COM CHECK column. The program automatically starts and check results

appear on the screen.

2. To return to the MANUAL CHECK MENU screen, touch the “RETURN” key.
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3.48

MULTI PARAMETER UNIT Check

This item checks the communication between the DPU and APU and function of

the multi-parameter input and IBP board*. The APU sends the check result and
multi-parameter socket status data to the DPU on the MAIN board.
* BSM-2301 has no IBP board.

STATUS —— 0071

WPt

PARAMETER —- PRESS
LODP CHECK -- ERROR
LABEL —- o2t

CAL -- FFF8
CAL TIME --  3AFA1FB2

SENSOR -- 0K
STATUS

HAX  14E1
HIN 14E0
Diff o001

XXX MULT1 PRRAMETER UNIT CHECK XXX

HP2 HP3
PARANETER -- NONE PARAMETER --
LDOP CHECK -- ERROR

LRBEL —-

CAL --

CAL TIME --

SENSIR --

STATUS

MAX OBIF
HIN OBIF
Diff OO0
Ref O7FF
CAL 0B1F

RETURH

Procedure to Start and Exit the MULTI PARAMETER UNIT Check Program
1. To select the MULTI PARAMETER UNIT Check, touch the “MULTI
PARAMETER UNIT CHECK” key at the COM CHECK column.

» STATUS:
e MP PARAMETER:

e LOOP CHECK:

* LABEL:

» CAL:

* CAL TIME:
* SENSOR STATUS:

Factory use

Shows the vital sign parameter, i.e. PRESS, TEMP, CO,,
RESP, CO or FiO, when the corresponding connection
cord is connected to the multi-parameter socket or IBP
connection cord is connected to the PRESS1 socket. When
the connection cord is disconnected from the socket,
“NONE” message appears.

Shows “OK” message when the pins 6 and 7 of the multi-
parameter socket short-circuits. Without this short circuit,
“ERROR” message appears.

Shows the hexadecimal codes of the memorized BP site
label when the IBP connection cord is connected to the
multi-parameter socket.

Shows the hexadecimal codes of the calibration value
memorized on the EEPROM in the connection cord
connector.

Shows the time that the latest calibration is done.

Shows the status of the transducer or sensor connected to
the multi-parameter socket through the connection cord.
When a wire from the sensor or transducer is cut,

“ERROR” message appears.
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ECG Check

This check is for factory use.

NOTE
These ECG monitoring settings do not affect the monitor mode.

XXX ECE CHECK XXX

ELECTRODE lIl Leads off
n ] L F C4 C5 RF

OH OFF OH OFF OFF OFF
Polarization ECH1 ECG2

7| [l 6] [

m m OVER DVER

ECG1SEL

EC62SEL IIl n IE' Pacing
[s] °

A/D data
TIHE CONSTANT

ECE CAL -

OFF
ECE INST
RESP SEL
RESP 1HST
RETURN

OUTPUT Check

XX OUTPUT CHECK Xk

AHALOG TRIGGER

RETURH

When the optional QI-231P interface is connected to the bedside monitor, this
check program shows that the interface LED lamp selected on this screen is lit.
When the “ANALOG?” is selected on the screen, the ECG lamp on the interface is
lit. When the “TRIGGER?” is selected on the screen, the TRIG lamp on the interface

is lit.
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Recorder and Control
Block Checks

3.50

This check program checks the thermal array recorder and recorder control block
(recorder CPU peripherals) without communication with the host CPU. Therefore,

this check is independent from the manual check menu.

This check allows you to inspect the quality of print, paper speed and feed, etc.

Procedure to start and exit the Recorder and Control Block Check Program

1. To start the check program, press and hold the record key on the recorder
module and NIBP INTERVAL key until the monitoring screen appears when
you turn on the power. The SELF-TEST-PRO No.1 check program is ready for

the execution.

W ’E ’E RECORDER TEST MODE
]

1
RESPUMPY

2. To select one of the three check programs for the recorder and control block
checks, press the record key. Each time the record key is pressed, the check
program changes as follows:

SELF-TEST-PRO No. I — SELF-TEST-PRO No. 2 — SELF-TEST-PRO No. 3 —
SELF-TEST-PRO No. 1

3. To start the selected check program, press the NIBP INTERVAL key.

4. To exit these checks, turn off the instrument.

SELF-TEST-PRO No.1

This check program checks the peripheral circuits of the recorder CPU, e.g. ROM,
RAM and DIP switch setting status. The check result and recorder software version
number are recorded on the paper as shown below approx. 30 seconds after the
NIBP INTERVAL key is pressed. The recording starts soon after the black square on
the paper is detected.

SELF-TEST-PRO No.i

D1p SWITEH SETTING STATUS

oN
OFF X X

SYSTEM CHECK OK

RG-921P Version 01-01
B NIHON KOHDEN
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If an error is found, one of the following error codes appears on the paper.

Error Code Description Action
The ROM on the REC MAIN Replace the REC MAIN
ROM ) .
board is faulty. board with a new one.
The RAM on the REC MAIN Replace the REC MAIN
RAM . .
board is faulty. board with a new one.
The common memory in the
A/D RACOON (ASIC) on the REC Eg:rlgcsittﬁeaigg xﬁm
MAIN board is faulty. )

To move to the SELF-TEST-PRO No.2, press the record key.

SELF-TEST-PRO No.2
This check program checks the paper speed, slip and snaking. A 0.5 Hz rectangular

waveform and bar graph are recorded on the paper at 25 mm/s paper speed by
pressing the NIBP INTERVAL key.

To stop the recording, press the NIBP INTERVAL key again.

To move to the SELF-TEST-PRO No. 3, press the record key.

25 mm/sec

0.5 Hz rectangular waveform SELE-TERTIPROING 2 . Temes, 1en

N

ol

L

Lerlrae FQ.v5c 3-100 K32801

A

EAnmon

10 mm

‘
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25 mm/s +5%

(47.5 to 52.5 mm)

>
>
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3.52

SELF-TEST-PRO No.3

This check program checks the recording quality. There are the following three
recording patterns for scale, character and thermal array head checks.

The recording pattern changes automatically after the NIBP INTERVAL key is
pressed for the recording start. The recording starts soon after the black square on

the paper is detected.
To stop the recording, press the NIBP INTERVAL key again.

e Scale Check: Checks the circuit related to the scale recording in the recorder
control block on the REC MAIN board. If the recording has something wrong,
the REC MAIN board will be faulty.

* Character Check: Checks the circuit related to the character recording in the
recorder control block on the REC MAIN board. If the recording has something
wrong, the REC MAIN board will be faulty.

e Thermal Array Head Check: Checks the thermal array head condition and RAM
for the storage of the data for the heat elements of the head. If there is a dot
missing, faint dot or dark and faint dots mixed on the paper, check that the
thermal array head is firmly attached and is not dirty. Replace the thermal array
head with a new one if the head is cleaned but the problem still occurs. If the

recording pattern has something wrong, the REC MAIN board will be faulty.

Scale Check

SELF-TEST-PRO No.3 Temp. 20H

. A e ey H%II\ILHONV{(DIV%DEN ; . Gt EQWS0 AT

Character Check

—-./0123458789 <= )”EQSCDEFGHIJKLMNC
- PDRSTUVWXYZC¥ A_ abcde FShlelmnOquStuVWng( P
% EPIIFTRETIFIFEAET ORI ers tv:;;
—?4717]’7!#77:!“}'/2‘1!/77"}7‘. 12-11\!:7’\1!?..&)(:‘!;225'Jl;al./El'J/ ;

5 0323455739 s<=Fr7a@n CDEFGHIJKLMNUPDRSTUVWXYZE¥]A-

) SR 1k | mRoParStuyNXUZ L FEDTIGIEET

Wh—-l;f;t;'«‘fne:r AN ‘Ql-(lltf:liJ PAsTHRE TSI
A e

AT T PIRSRE T Nk Z./e123a58700: <=5

: engcnspenIJKLMNOPGRSTuvwaz:auA €2hi Jiklmao
- qushuvwxy Z {1 D ﬁ#’y#:l'fzxflfﬁ’-bﬂt'jﬁlﬂ;':"\'* i
9::94:1 —FAGIERAFCFASYREISFIFEF= #lhth*'
i -thv:aag»b T o v A ek
= #3%87 (0% A\ 0l23ssgrne (s> real anFquJKLund
PuRsTvaxYZl:g:lA B Psh:;klmnopqrstuvwxgz< Iz
2} #jf/Iﬂ?ﬂferKBﬂﬂ*ﬁEﬁ APTX¥23 D
: —7{'7121:#77:*}922}9‘7‘/TFTA?$}I\E7'\$?_A)'~¥'PJE7 Hi o7
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aucdefgh.Jklmnopqrsr.uvwxgzc 2 FEPFITIRP Y
FIERETSRNETA Friozdvaa )-7(01#3*97:'?41%{
F 95 é-i_xz/;\b:«s?-t.@mmm)

Thermal Array Head Check
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Calibration of Touch When you replace the touch screen or MAIN board with a new one, the touch
Screen screen must be calibrated. Or, depending on the setting position, the effective
point may slightly shift due to viewing angle. In that case, re-calibrate after the

instrument is set up.

TOUCH PAHEL CALIBRATION

Press and hold for 2 seconds

Procedure to Start the Calibration of TOUCH PANEL
1. To start the calibration of the TOUCH PANEL, call up the DIAGNOSTIC
CHECK screen.

2. Press the MENU key in this mode to display the TOUCH PANEL
CALIBRATION screen.

3. A target mark will be displayed from upper left corner to lower right corner
(total of 9 points). Touch the center of the target mark for more than 2 seconds

until it moves to the next location.

4. After the calibration, you can confirm the recognized position. Touch

anywhere on the screen and the target mark tracks your touching position.

5. To return to the DIAGNOSTIC CHECK screen, press the HOME key.
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MAIN Board

<When the program card is inserted>

Host CPU

System ROM

4. BOARD/UNIT DESCRIPTION

The MAIN board consists of system control block, display control block, DPU

block and power control block.

The system control block has the host CPU which controls the peripherals to
receive the operation key status and display the waveforms and numeric data. The
program is stored in the 2 MB system ROM (flash EEPROM) for host CPU, 128 KB
Boot ROM in the system control block and 1 MB system ROM (flash EEPROM) for
CPU on the REC MAIN board of the optional recorder module.

When the instrument is turned on, the host CPU executes the program in the Boot
ROM. According to the program, the host CPU checks if the program card is
inserted into the slot on the MAIN board. When the host CPU recognizes that the
correct program card is inserted, the host CPU writes the program from the card to
each system ROM. This is called Boot. Therefore, this Boot system allows you to
upgrade the instrument without opening it. On the other hand, when the program
card is not inserted into the slot, the host CPU switches from the Boot ROM to the
system ROM on the MAIN board and executes the system program.

<When the program card is not inserted>

Host CPU

i

To the other system ROMs

Service Manual BSM-2300

Boot ROM System ROM

J Boot ROM

Program card Program card

Y

y

a) System control block
The system control block consists of the host CPU, Boot ROM, system ROM,
system RAM, backup RAM, real-time clock, PCMCIA card interface, touch screen

controller, audio circuit and main gate array.

An MC68SECO000 is used as the host CPU. The clock frequency is 20 MHz. The
host CPU controls the dedicated gate array, ASIC (Application Specific Integrated
Circuit) ACORN, which controls the hard keys, touch screen, alarm indicator, QRS
synchronous sound, alarm sound, real time clock, PCMCIA card interface, DPU
communication and RS-232C communication.

4.1



4. BOARD/UNIT DESCRIPTION

CLK (4 MHz)—» S

4.2

The large capacity capacitor (Super capacitor) allows the 1 MB system RAM
(SRAM) to back up the trendgraph, vital sign list, arrhythmia recall, monitoring
conditions for each parameter and alarm settings for 30 minutes or more after the
power is turned off. When the instrument is turned on after more than 30 minutes
power off is past, the host CPU regards the backup data as damaged and initializes
them if the Super capacitor is discharged too much to back up the various data.

The 32 KB backup RAM (non-volatile memory) permanently keeps the storage of

the system setup conditions and alarm master settings after the power is turned off.

The lithium battery allows the real-time clock IC to update the date and time while
the power is turned off. The lifetime of the lithium battery is approx. 6 years or

more.

The PCMCIA card interface selects the bank at every 512 KB and can select the
attribute memory or common memory from the PCMCIA card.

The host CPU periodically reads the status of all the hard keys on the instrument
through the ACORN and executes the process according to the key status.

The touch screen is controlled by a dedicated microcontroller. When you touch a
point on the screen, the microcontroller sends the touch position data to the host
CPU through the ACORN with serial data communication.

The audio circuit uses an FM sound generator (sound source IC) so that the QRS
sound, alarm sound and key sound are generated at the same time. The sound
volume control data as well as the tone and pitch data is written to the FM sound
generator by the host CPU. The audio output signal from the FM sound generator

is amplified by the audio power amplifier so that the speaker sounds.

/|

Audio signal Amplified audio signal
Power

generator amp

FM sound

W Sound volume, tone and pitch data

Host CPU

b) Display control block

The display control block consists of the dedicated graphic ASIC IBIS for entire
display control, 8 MB DRAM for display of waveform and graphic data, 512 KB
high-speed SRAM for display of alphanumeric data and display interfaces for the
LCD and an external RGB monitor.

When the IBIS receives a display control command from the host CPU, the IBIS
accesses these memories to get the display data and arranges the display data for
RGB outputs. There are two RGB outputs. One is RGB output for the LCD. The
other one is RGB output for a locally available RGB monitor.
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4. BOARD/UNIT DESCRIPTION

Host CPU IBIS LCD
Graphic DRAM Character SRAM
8 MB 512 KB

¢) DPU block

The DPU block has the DPU (H8S/2633 microcontroller) which works with 20
MHz clock. The DPU (Data Processing Unit) communicates with the floating
amplifiers and ZB-900P transmitter interface on the Analog board and with the
NIBP board. The DPU acquires the various data from these communications and
processes the data to communicate with the host CPU. The DPU periodically writes
the processed data into the system RAM on the main bus so that the data
communication between the DPU and host CPU is done through the system RAM.

There are 256 KB flash EEPROM and 16 KB SRAM in the DPU. When the software
is upgraded, the host CPU replaces the current program in the flash EEPROM with

the new one in serial data communication.

System Control Block—>|<— DPU Block

Host CPU

System
RAM

E DPU
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Bus request signal

/

Main bus Buffer \ Local bus

D m— <«

Data flow in normal operation

Program data flow in upgrade
(Serial data communication)
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4. BOARD/UNIT DESCRIPTION

4.4

d) Power control block
The power control block consists of the power supply microcontroller, DC to DC

converters, buzzer and its driver and battery interface.

+15 V from the power supply unit or +12 V from the rechargeable battery is
converted to +3.3 V and +5 V supply voltages by the DC to DC converters and
power supply microcontroller.

When the line voltage is supplied to the instrument and the battery is inserted into
the instrument, the power supply microcontroller charges the battery with approx.
370 mA (normal charge) for 16 hours (maximum). After the normal charging, the
controller uses trickle charging to charges the battery with approx. 370 mA for 1.2
seconds at interval of 1 minute so that the fully charged battery condition is
maintained.

If the normal or trickle charging is interrupted for five hours or less by power
failure or disconnection of the power cord and the battery is not removed from the
instrument, the controller memorizes how many hours the battery is charged before
the interruption. After it is removed, the controller charges the battery under the

memorized condition to protect the battery against excessive charge.

L » +3.3V for Host CPU
+15V (AC operation) Power | 45V for Peripherals
or Control
+12 V (Battery operation) Block
Power Switch ————> —>to Battery
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Analog Board

4. BOARD/UNIT DESCRIPTION

The Analog board consists of the ECG/RESP block, SpO, block, MP block and ZB-
900P interface block. The ECG/RESP block, SpO, block and MP block are
electrically isolated from the ground, so these blocks are in the floating area. The
ZB-900P interface block is not electrically isolated from the ground so this block
is in the non-floating area. The vital sign input signals are digitized with the A to
D converters in the floating area as shown below. Especially, the process such as
calculation for the SpO, data is done in the floating area and the SpO, data goes to
the DPU on the MAIN board through the non-floating area.

ECG/RESP Block

Service Manual BSM-2300

o/ AtoD > r_l?ptlcal isolation
> converter APU [ |
Awd |, <
j converter
or MP-506” Power —1 Trans- [—
Supply — former 5PU
> AtoD > —
converter ERC £
5 <
RESP
Power —1 Trans- [—

Supply — former ZB-900P

* BSM-2304A uses MP-506 Nellcor SpO, unit.

There is a dedicated microcontroller ERC (PIC16C63A) in the ECG/RESP block.
This ERC (ECG/Resp Controller) communicates with the DPU and controls the A

to D converter and selects the time constant and filter settings.

The ECG circuit has two individual amplifiers, time constant setting circuits and
hum and low pass filter setting circuits so that two lead ECG waveforms selected
from the eight ECG leads (I, IL, III, aVR, aVL, aVF and 2 chest leads) are
simultaneously displayed on the screen when 6-wire type disposable electrode

lead is used.

The impedance method respiration circuit also is in this block. The constant
current generator (exciter) and impedance change detection circuits are included.
The voltage proportional to the impedance change (including the electrode
contact impedance) between the two electrodes for the pickup is multiplexed and

digitized in this block.
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4. BOARD/UNIT DESCRIPTION

Buffer
&
MPX

:l>J—{ Time constant |—] Filter S
| I

:l>—| Time constant |—| Filter — mPx AtoD ERC

SpO, and MP Blocks

4.6

< Converter
> Fiter |

Filter |«

:i Pacing pulse detection circuiti

Y

A
Y

In these blocks including the temperature block, there is a dedicated
microcontroller APU (H8S/2633) which works with 20 MHz clock. The APU
(Analog-block Processing Unit) communicates with the DPU and controls the
respective A to D converters and executes each data processing for SpO,,
temperature and the other vital sign such as blood pressure connected to the multi-
parameter socket.

There is a flash EEPROM in the APU. When the software is upgraded, the host CPU
replaces the current program in the flash EEPROM with the new one.

SpO, Block

This block has the following circuits.

¢ Differential amplifier: Amplifies the electrical signals detected by the
photodiode when the red LED and infrared LED in the SpO, probe alternatively
transmits the lights to the subject.

e R-IR separator: Separates the electrical signals caused by the red LED and
infrared LED transmissions to the subject.

e Pulse wave amplifier: Amplifies the red LED and infrared LED pulse waves.

e Multiplexer: Multiplexes the analog signals such as pulse waves.

e LED drive current control: Controls the drive currents for the red LED and
infrared LED.

e Probe ID recognition: Detects the probe ID and sends the status data to the APU.

e Probe failure detector: Detects the short circuit in the probe and sends the status
data to the APU.

The APU controls the SpO, block totally and calculates the SpO, data from the

various data digitized by the A to D converter (in BSM-2301A/K and BSM-2303K)
or receives the SpO, data from the MP-506 Nellcor SpO, unit (in BSM-2304A).
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4. BOARD/UNIT DESCRIPTION

v

>

Differential amp

R-IR separator

'

|

Time division > Ato D converter >
Pulse wave amp multiplexer
SpO: ; < < APU
LED < LED control |« — X
probe < driver contro Light intensity control (H85/2633)
Gain control
+ | Probe D >
~| recognition
Probe failure SpO:; status signal
»| detector
MP-506*
* In BSM-2304A, the MP-506 Nellcor SpO, unit replaces the block surrounded by a dotted border.
MP Block
The MP block consists of the blood pressure amplifier circuit, thermistor method
respiration circuit and temperature block. The APU recognizes which sensor/
transducer is connected to the multi-parameter socket and selects the exciter
voltage. When the CO, sensor is connected to the socket, the APU communicates
with the CO, sensor
The APU receives the digital data from the A to D converter every 2 ms and sends
the data to the DPU.
Tem_perature ,| Body temperature| <t
jack amp
Blood pressure
R —> MPX APU
> am
p —>| A to D converter (H8S/2633)
. _| Thermistor method R >
Multi- >l respiration amp g
parameter
socket
: )
<¢
< Exciter voltage selector |«
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4. BOARD/UNIT DESCRIPTION

IBP Board

BSM-2301 has no IBP Board.

The IBP board has the input block for invasive blood pressure measurement. This
board consists of the exciter voltage generator and input amplifier. The amplified
blood pressure signal is sent to the multiplexer and A to D converter of the MP
block in the floating area on the Analog board. The digitized data of the blood
pressure signal is sent to the microcontroller APU on the Analog board.

PRESST socket Connects to CN601 on the Analog board

Low-pass filter

—\ I P IBP2 >

x 195.3 (Gain)

Wire beaking >
detector IBP2_CHK
(& Exciter voltage generator J
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4. BOARD/UNIT DESCRIPTION

NIBP Board

The NIBP board has the pressure sensor for NIBP measurement to detect the cuff
pressure and convert it to an electrical signal. There is no adjustment which can be
done locally.

A microcontroller for safety control, pressure sensor for safety, solenoid valve,
pump and power supply cut-off circuit for the valve and pump are on the NIBP
board. The cuff pressure is individually monitored by this safety circuit and the
DPU on the MAIN board. If a wrong operation such as excessive cuff inflation
caused by the faulty MAIN board or the faulty measurement circuit on the NIBP
board occurs, the safety circuit on the NIBP board provides the multi safety

functions so that the patient is protected from the wrong operation.

If the microcontroller works for the safety, the drive voltage is not supplied to the

pump and valve for 30 sec. This prevents the cuff from inflating during this period.

Since the measurement data from the measurement circuit and safety circuit are
compared and the operation of the safety circuit is always monitored, the “Safety
Circuit Error” status message immediately appears on the screen if the NIBP

measurement has something wrong.

L
Pressure Amp Pulse complex MPX

sensor adj. detector

Y

Y

Hall . | M;‘:N
IC baord
Microcontroller N
>
NIBP
socket +15V
A Y -
P Pump and valve
Hall sensor +6V < power supply
board
Pressure Amp
sensor | | ©ffset
adj.

Pump 4—‘ Pump drive circuit ‘47

’Valve ‘47’ Valve drive circuit‘<7
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4. BOARD/UNIT DESCRIPTION

Power Supply Block

The power supply block consists of the power supply unit (+15 V DC output), rear
chassis, fuse holder built-in type AC inlet socket, ground terminal and line
frequency detection coil. Refer to Section 8 REPLACEABLE PARTS LIST.

This power supply unit same as in the BSM-1101/1102, BSM-4100 series and
WEP-4204/4208 is used.
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LCD Unit
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4. BOARD/UNIT DESCRIPTION

8.4 inch TFT color LCD which has 800 dots x 600 dots (SVGA) is used as the
display. This LCD unit can display maximum 512 colors. 12 colors can be
assigned for waveforms and each vital sign parameter by the user.

Since the LCD unit is covered with a polarization filter which is weak against an

impact and pressure, it requires your attention during service.

The LCD unit has two cold cathode tubes to backlight the LCD. The high voltage

for the two tubes is supplied from the inverter board.

It takes approx. 50,000 hours (about 5 years and 9 months) for the brightness to
decrease from maximum to half brightness (lifetime of the backlight) if the two
tubes at the maximum brightness work in continuous operation. Therefore, the

tube may need to be replaced after 50,000 hours of use.
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4. BOARD/UNIT DESCRIPTION

Recorder Module (Option)

REC MAIN Board

The recorder module has the REC MAIN board and recorder unit as shown below.

The REC MAIN board has the CPU (20 MHz MC68SEC000), 1 MB system ROM
for program storage, 512 KB system RAM for the CPU working area and a
dedicated recorder control ASIC RACOON.

The CPU on this board communicates with the host CPU on the MAIN board
through the RACOON. The RACOON controlled by the CPU on this board controls
all the recording functions such as the paper drive motor control and thermal array

head control.

When the instrument is upgraded, the bus on this board is directly connected to the
main bus on the MAIN board and the 1 MB system ROM takes a part of the
memory for the upgrade program. The host CPU replaces the previous program in
the 1 MB system ROM with the new one.

MAIN Board *+— REC MAIN Board

Host CPU CPU

4.12

ROM RAM

—

I/O

][

Main bus RACOON \ Local bus

D E—— D E——

Data flow in normal operation

RACOON

Program data flow in upgrade
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Recorder Unit
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4. BOARD/UNIT DESCRIPTION

The recorder unit consists of thermal array head, paper drive motor, gears, recorder
chassis, sensor board (paper and mark detectors included) and sensor control board.

The RACOON (ASIC) on the REC MAIN board allows the recorder unit to record

the 3 channel waveforms, vital sign list and trendgraph.

Since the thick membrane type thermal array head is used, it does not require the
adjustment of the supply voltage to the head. The lifetime of the heating elements

on the head is 100 million heating times.

A stepping pulse motor is used as the paper drive motor. The lifetime of the motor

is approx. 3,000 hours continuous operation.
When the paper detector or mark detector (LED and phototransistor assembly) on

the sensor board is replaced with a new one, the gain control VR on the sensor
control board must be adjusted. See Section 7 “ADJUSTMENT”.
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4. BOARD/UNIT DESCRIPTION

Interface (Option, QI-231P)

The interface has the IO ANALOG OUT board inside. This board consists of

the following three blocks.
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ECG, QRS Synch or Alarm
Trigger Signal Output
Block

Serial Data Communication
Relay Block

RGB Relay Block
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4. BOARD/UNIT DESCRIPTION

Data of the ECG, QRS synch or alarm trigger signal from the AUX socket of the
bedside monitor are sent to the floating area of the board through the photo
coupler. In the floating area, the data are sent to the microcontroller
(PIC16C63A) which communicates with the bedside monitor, selects the output
signal with the analog switch, controls the D to A converter, selects the ECG1
or ECG2 with or without hum filter according to the 4-bit switch setting and
lights the ECG or TRIG LED. When the ECGHUMI is selected, the hum filtered
ECGI1 analog signal from the D to A converter goes to the output jack.

The current software does not support this communication.

When an external device which has an RS232C port is connected to the
RS232C socket on this board, the serial data will be communicated between the
external device and bedside monitor through this board if the same
communication protocol is used between the external device and bedside

monitor.

The RGB analog signals are sent to the RGB output socket on this board
through the AUX socket of the bedside monitor.
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4. BOARD/UNIT DESCRIPTION

Interface (Option, QI-236P)

The interface has the IO CT OUT board inside. This board consists of the

following two blocks.
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ECG and QRS Synch
Trigger Signal Output
Block

RGB Relay Block
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4. BOARD/UNIT DESCRIPTION

Data of the ECG signal from the AUX socket of the bedside monitor are sent to
the microcontroller (PIC16C63A:PIC1) which controls the D to A converter.
The data from the D to A converter goes to two circuits. One is the QRS
detection circuit. This signal is output as the QRS synch trigger signal “HT”.
The “HT” signal is sent to the microcontroller (PIC16C63A:PIC2) which
communicates with the bedside monitor. The other is a filtered ECG analog

signal which goes to the output connector as “ECG”.

The RGB analog signals are sent to the RGB output socket on this board
through the AUX socket of the bedside monitor.
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Section 5 Disassembly and

Assembly
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5. DISASSEMBLY AND ASSEMBLY

Removing the Chassis Block

CAUTION
e Turn off the instrument and disconnect the power cord from the
instrument before beginning the disassembly procedure.
e Before placing the instrument on a table, if its surface is dirty, hard or
rough, cover the table with a clean, soft and smooth material to avoid
making the screen dirty and damaging the screen.

1. Place the instrument face down on the table as shown below.

<When the recorder module is not attached to the instrument>

2-la. Remove the 3 screws from the bottom of the instrument with a long Phillips
screwdriver. Separate the battery box (enclosure) from the instrument and
put the battery box close to the instrument because the battery cable is

connected to the battery pack in the battery box.

2-1b. Disconnect the battery pack from the battery cable and remove the battery

box from the instrument.

<When the recorder module is attached to the instrument>

2-2a. Remove the 3 screws from the bottom of the recorder module with a long
Phillips screwdriver. Refer to the figure in step 2. Separate the recorder
module from the instrument and put the recorder module close to the
instrument because the battery cable and two flat cables are connected

between the recorder module and instrument.
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5. DISASSEMBLY AND ASSEMBLY

2-2b. Gently pull the battery cable until the connectors come out from the
recorder module.

2-2c. Disconnect the battery cable from the battery pack of the recorder module.

2-2d. Press the latches at both ends of the upper flat cable connector to release the
lock and disconnect the upper flat cable from the instrument. Press the
latches at both ends of the lower flat cable connector to release the lock and
disconnect the lower flat cable from the instrument. Remove the recorder
module from the instrument.

NOTE in Assembling the Instrument
When connecting the two flat cables to the instrument, check the top
and bottom of the connector and insert it into the socket of the
instrument until the connector clicks.

3. Remove the 5 screws from the rear enclosure and remove the rear enclosure

from the instrument as shown below. The rear chassis appears.

NOTE in Assembling the Instrument
When attaching the rear enclosure to the instrument, be careful not to
pinch or strain the internal wires or cables and tubes.
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5. DISASSEMBLY AND ASSEMBLY

4. Remove the 2 screws from the left and right side panels and remove them from
the chassis block.

<Right side> <Left side>
BSM-2301A/K has no PRESS1 socket

BSM-2304A has Nellcor SpO, socket
instead of NK SpO, socket

5. Disconnect the 4 cables as shown below.

CAUTION

e To disconnect the touch screen cable (film cable), pull up the black
cable stopper of the socket on the MAIN board so that the cable is set
free.

e When disconnecting the touch screen cable (film cable), wear gloves
to protect the film cable from fingerprints and any damage.

e When connecting the touch screen cable (film cable) to the socket,
check that the cable stopper is set to the original position after the
cable is properly inserted into the socket.
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5. DISASSEMBLY AND ASSEMBLY

6. Remove the 10 screws from the chassis block as shown below.

<Right side> <Left side>

7. Slightly lift the chassis block and disconnect the inverter board cable from the
chassis block.
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5. DISASSEMBLY AND ASSEMBLY

8. Separate the front enclosure from the chassis block.

9. Remove the speaker holder from the rear chassis by gradually swinging the
speaker holder rightward and leftward.

NOTE in Assembling the Instrument
Check that the speaker wires come out at the top of the speaker holder.

Speaker wires
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5. DISASSEMBLY AND ASSEMBLY

Replacing the MAIN Board

Perform the following procedure after the “Removing the chassis block™”

procedure.

1. Remove the 5 screws (two M2 screws included) which secure the MAIN board

as shown below.

2. Slightly lift the MAIN board as shown below and separate the connector on
the MAIN board from the connector on the Analog board.
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5. DISASSEMBLY AND ASSEMBLY

3. Pull the MAIN board holder outward as shown below and pull the tab of the
MAIN board upward to remove the tab from the slot.

4. Put the MAIN board beside the chassis block and disconnect the power cable
and NIBP cable from the MAIN board.

v s - i
~NIBP cable

" ¥,

Power cable
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5. DISASSEMBLY AND ASSEMBLY

5. Remove the 7 screws (marked with circles in the following picture) from the
MAIN board and remove the shield cover from the MAIN board.

NOTE
Do not remove the 2 screws marked with X which secure the PCMCIA
card slot socket.
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5. DISASSEMBLY AND ASSEMBLY

CAUTION in Assembling the Instrument

¢ Hold the battery cable with the cable clamp of the MAIN board holder
and pass the battery cable through the MAIN board holder as shown
below.

e Before fitting the MAIN board into the chassis block, insert the tab of
the MAIN board into the slot of the MAIN board holder.

¢ To fit the MAIN board into the chassis block, align the connector on
the MAIN board with the connector on the Analog board and press the
MAIN board around the connector onto the Analog board. Check that
the connection between the boards is complete.
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5. DISASSEMBLY AND ASSEMBLY

Replacing the Analog Board

Perform the following procedure after the “Replacing the MAIN Board” procedure
step 4.

1. Remove the 3 screws (marked with circles in the following picture) which
secure the Analog board to the chassis block.

2. Disconnect the connection cable which connects between the Analog board
and IBP board.

3. Slide the Analog board in the direction of the arrow in the picture below to
avoid obstruction of the ZB socket and remove the Analog board from the
chassis block.

NOTE
If the 3 screws are left in the holes, it may be difficult to slide the Analog
board.
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5. DISASSEMBLY AND ASSEMBLY

The BSM-2304A monitor has the MP506 Oximax pulse oximetry module which is
attached to the Analog board. Refer to Section 8 “Replaceable Parts List”.

S

= ¥
dtdadidi

(4F )

BLLALREENT .

Since a plastic component is attached to this socket, remove
the plastic component from the socket. Otherwise, the

module cannot be attached to the Analog board.
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5. DISASSEMBLY AND ASSEMBLY

Replacing the NIBP Board

Perform the following procedure after the “Replacing the Analog Board” procedure
step 3.

1. Disconnect the NIBP cable and line frequency detection wire from the NIBP
board.

2. Remove the 4 screws (marked with circles in the following picture) which
secure the NIBP board to the chassis block.

NIBP cable

Line frequency
detection wire

3. Remove the spacer bolt from the NIBP board and remove the NIBP board from
the chassis block.

Spacer bolt
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5. DISASSEMBLY AND ASSEMBLY

Replacing the IBP Board

BSM-2301 has no IBP board.

Perform the following procedure after the “Replacing the NIBP Board” procedure
step 3.

1. Remove the 2 screws (marked with circles in the following figure) which

secure the IBP board to the NIBP board. Remove the IBP board from the NIBP
board.

-- © ﬂ,
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2. Remove the 2 screws which secure the holder to the IBP board. Remove the
IBP board from the holder.
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5. DISASSEMBLY AND ASSEMBLY

Replacing the Inverter Board

5.14

Perform the following procedure after the “Removing the Chassis Block”
procedure.

1. Disconnect the backlight lamp cable from the cable of the LCD unit.

CAUTION
Since the pin terminals of the connector may be removed if you pull the
backlight lamp cable, you must pull the connector housing for the cable
disconnection. If a pin terminal is removed from the connector, you
must replace the cable with a new one.

2. Remove the 3 screws which secure the inverter board with the top chassis to
the front enclosure and remove the inveter board and the top chassis from the
front enclosure.
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5. DISASSEMBLY AND ASSEMBLY

3. Remove the 2 screws which secure the inverter board to the top chassis and

remove the inverter board from the top chassis.
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5. DISASSEMBLY AND ASSEMBLY

Replacing the LCD Unit

Perform the following procedure after the “Replacing the Inverter Board”

procedure step 2.

1. Remove the 6 screws which secure the LCD unit with the holder to the front

enclosure and remove the LCD unit and the holder from the front enclosure.

CAUTION
e If the LCD unit is adhered to the touch screen of the front enclosure,
carefully peel the touch screen off from the edges to the center.
e Since the touch screen is covered with glass, do not apply excessive
mechanical shock such as dropping or pressure to the touch screen.
e Pay attention to the sharp glass parts such as the touch screen edges.
It can cause cuts and injuries.

Front enclosurg?
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5. DISASSEMBLY AND ASSEMBLY

2. Remove the 4 screws which secure the LCD unit to the holder and remove the
LCD unit from the holder.
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5. DISASSEMBLY AND ASSEMBLY

Replacing the Lithium Battery

Perform the following procedure after the “Replacing the MAIN Board” procedure.

1. Replace the lithium battery on the MAIN board with a new one as shown
below.

After the battery replacement, check the continuity between the battery
terminal and receptacle terminal with a multimeter.

CAUTION

e Use a glove to handle the new lithium battery. If you touch it with your
bare hand, it may cause an increase of resistance at the battery
terminals and shorten the lifetime.

e Never charge, short-circuit, disassemble, deform, heat, or throw the
battery into fire. This may cause overheating, explosion, or fire.

o Before disposing of the battery, cover it with insulation tape to prevent
short circuit between the positive and negative terminals. Otherwise,
the battery may heat, explode or burn if the battery is disposed of with
other batteries or electrically conductive materials.

e Discard used batteries according to your local laws.
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5. DISASSEMBLY AND ASSEMBLY

Replacing the Backlight Lamp Unit

Perform the following procedure after the “Replacing the LCD Unit” procedure.

1. Place the LCD unit face down on the table covered with a clean, soft and
smooth material.

2. Remove the screw marked with arrow 1 in the following picture.

3. Peel off the conductive tape marked with arrow 2 in the following picture.

CAUTION

e Since the LCD unit and lamps in the backlight lamp unit are covered
with glass, do not apply a mechanical shock such as dropping or
pressure to them.

e If a lamp in the backlight lamp unit has a small crack, the gas
composition in the lamp will gradually change and the characteristics
may deteriorate too much in a short period.

e Do not strain the cable of the backlight lamp unit.

e Check that the cables between the inverter board and backlight lamp
unit are not damaged. If a cable has even slight damage, it may break
the vinyl of the wire and short circuit may occur because a high
voltage is output for the lamps through the cable.

e Carefully handle the edges of the backlight lamp unit and holding
plate because their edges are sharp and can cause cuts and injuries.
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5. DISASSEMBLY AND ASSEMBLY

4. Lift the backlight lamp unit at the cable side as shown below and pull the

lamp unit in the direction of the arrow in the picture.

5. Replace the lamp unit with a new one and insert the tab of the lamp unit into
the groove marked with the circle in the following picture.

B FANEL COMTAING
SLLOW LoTAL oR
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5. DISASSEMBLY AND ASSEMBLY

6. Fasten the lamp unit with the screw. It requires approximately 1.5 kgf torque

with a torque controllable screwdriver.

7. Firmly attach a piece of the conductive tape to the location shown below

without wrinkling it.

NOTE
The right edge of the conductive tape must be placed at the position
marked with the circle in the picture. The upper edge of the conductive
tape must be aligned at the position marked with the arrow.
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5. DISASSEMBLY AND ASSEMBLY

Replacing the Battery Pack

When the Recorder Module
is Not Attached to the CAUTION
Instrument e Turn off the instrument and disconnect the power cord from the
instrument before beginning the procedure.
e Before placing the instrument on a table, if its surface is dirty, hard or
rough, cover the table with a clean, soft and smooth material to avoid
making the screen dirty and damaging the screen.

7 R 1. Place the instrument face down on the table as shown to the left.

Screws

2. Remove the 3 screws from the bottom of the instrument with a long Phillips
screwdriver. Separate the battery box from the instrument and put the battery
box close to the instrument because the battery cable is connected to the

battery pack in the battery box.

Battery box

3. Disconnect the battery pack from the battery cable and remove the battery
pack from the battery box.

Battery pack
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5. DISASSEMBLY AND ASSEMBLY

4. Connect a new battery pack to the battery cable.

5. Install the new battery pack into the original position.

CAUTION
If the battery pack is incorrectly placed in the space for the battery pack,
the battery pack does not fit the space. To check the position of the
battery pack, check that the direction of the label on the battery pack is
correct.

6. Arrange the cable in the space at the right side of the battery pack as shown

below so that it does not come out.

7. Fasten the battery box to the instrument with the 3 screws.
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5. DISASSEMBLY AND ASSEMBLY

When the Recorder Module

is Attached to the CAUTION
Instrument e Turn off the instrument and disconnect the power cord from the
instrument before beginning the procedure.
e Before placing the instrument on a table, if its surface is dirty, hard or
rough, cover the table with a clean, soft and smooth material to avoid
making the screen dirty and damaging the screen.

1. Place the instrument face down on the table as shown below.

Binding head screws

Pan head screws with washer

2. Remove the 2 pan head screws with washer and 2 binding head screws from
the rear and bottom of the recorder module. Remove the bottom plate from the
recorder module.

Insulation sheet

Bottom plate

3. Remove the half transparent insulation sheet from the recorder module.

4. Gently pull the battery pack outward until the cable of the battery pack can be
disconnected from the battery cable.
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5. DISASSEMBLY AND ASSEMBLY

5. Disconnect the battery pack from the battery cable and remove the battery
pack from the recorder module.

6. Connect a new battery pack to the battery cable and arrange the cable as

shown below so that it does not come out.

7. Install the new battery pack into the original position as shown below.

CAUTION
If the battery pack is incorrectly placed in the space for the battery pack,
the battery pack does not fit the space. To check the position of the
battery pack, check that the direction of the label on the battery pack is
correct.

= = 8. Put the insulation sheet back to the original position as shown below.

Insulation sheet Battery pack

9. Fasten the bottom plate to the recorder module with the 4 screws.

N |
‘\ % b Binding head screws
Qiﬁ

Pan head screws with washer
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5. DISASSEMBLY AND ASSEMBLY

Replacing the IO ANALOG OUT or 10 CT OUT Board of the

Optional Interface

1. Remove the 6 black screws (QI-231P) or 4 black screws (QI-236P) and
corrugated washers which secure the top cover to the bottom case and side
panel (QI-236P has no side panel). Remove the top cover and side panel

from the bottom case.

2. Remove the screw which secures the earth wire of the AUX connection
cable. Disconnect the 2 connectors of the AUX connection cable from the
board. Loosen the nut which fastens the AUX connection cable to the

bottom case. Remove the AUX connection cable from the bottom case.

Earth wire

Screw
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5. DISASSEMBLY AND ASSEMBLY

3. Remove the 2 pan head screws (QI-231P) or 2 hexagonal head screws (QI-
236P) and the 2 hexagonal head screws which secure the sockets on the
board to the bottom case. Remove the screw which secures the board to
the bottom case.

Pan-head screws (QI-231P)
or Hexagonal head screws (QI-236P) Hexagonal head screws

Screw

4. Remove the board from the bottom case.

w .
T
—

| p\l‘”““‘”
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To Be Replaced Periodically

Required Tools

Service Manual BSM-2300

6. MAINTENANCE

We recommend the periodic replacement of the following components according

to the expected life span.

NK Code No. Description Expected Life Span

Backlight assembly for Approx. 50,000 hours or 5 years

616193 LCD unit and 9 months or more of continuous

operation

Lithium battery for clock | Approx. 6 years or more

481809 .
operation backup

611893 Battery cushion sponge | Approx. 3 years or more

6114-120416

Battery cushion sponge

Approx. 3 years or more

6114-053114C

Platen roller

Approx. 6 years or more

Retainer ring

Must be replaced with a new one

107002 when the platen roller is replaced.
445074 Thermal array head Appl’O?(. 250 stacks or more of the
recording paper
445109C Paper drive motor Approx. 6,000 stacks or more of the

recording paper

e Long-bladed Phillips screwdriver (insulated) with magnetized tip

e Long-bladed flat screwdriver (insulated) with magnetized tip

e Anti-static bench mat connected to appropriate ground

e Anti-static wrist strap connected to appropriate ground

e 3 mm hex socket driver

e Tweezers
e Nippers
e Cable ties
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6. MAINTENANCE

Measuring and Test Equipment

6.2

To repair, check, or adjust the instrument, the following measuring and test

equipment or equipment with similar function and performance is required.

Digital Voltmeter
A digital tester with at least 3-1/2 digits LCD display that can measure voltage,

current, and resistance.

Cathode-ray Oscilloscope
An oscilloscope with a bandwidth of more than 1 MHz and a sensitivity of more
than 10 mV/cm.

Function Generator
A function generator with a range of 1 Hz to at least 1 kHz with 1% or better

frequency accuracy.

AX-800P Vital Sign Simulator
The simulator outputs simulated waveforms, i.e. ECG waveform, respiration curve,

4 blood pressure waveforms, 2 temperature fixed values, and cardiac output curve.

548631A Adapter Cable

Although the simulator has the connection cable for previous bedside monitors
such as BSM-2100/3101/7000/8300/8502/8800, the new bedside monitors such as
BSM-1100/2301/4100/9510 and BSS-9800 require this adapter cable instead of

the previous bedside monitor connection cable.

YS-077P1 NIBP Dummy Cuff
A 700 mL container that is needed for some NIBP check items in the diagnostic
check mode.

YS-077P2 NIBP Dummy Cuff
A 250 mL container that is needed for some NIBP check items in the diagnostic
check mode.

6443-000022B NIBP Dummy Cuff
A 72 mL container that is needed for some NIBP check items in the diagnostic
check mode.

Extension Board

Designed for the maintenance of the boards. The MAIN board and Analog board
can be connected through the extension board.

The extension board consists of the following components.

Printed circuit board: 6190-022193

Connector: 611082

Connector: 611073

These components must be assembled locally.
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6. MAINTENANCE

Maintenance Check Items and Schedule

Perform this maintenance check once every six months.

A maintenance check sheet is provided at the end of this section. Make a copy of
this check sheet before using it. The check items are grouped as follows:
e External

e Input conditions

e Operation

e Display

e Recorder

o Interface

e Vital sign parameters

e Power

e Data backup

e Safety

e Others

Following are the procedures for each check item.

External
ltem Check Procedure Action
Dirt, stain or crack Check that there is no dirt, stain and If the instrument is dirty, clean it with a cloth
crack on the instrument. moistened with water, neutral soap or alcohol. If

the instrument has stain or crack, remove it or
replace the stained or cracked part with a new one.

Damaged switch or key | Check that there are no physically If any switch or key top cover is damaged, replace

top cover damaged switches and key top covers. | it with a new one.

Input Conditions

Item Check Procedure Action
Contact between input socket | Check that there is good contact
on the instrument and between the input socket and
connector of connection cord | connector of the connection cord.
Input socket on the
instrument or connector of
connection cord

Remove the cause if there is a poor contact
between them.

Visually check that there is no If the input socket or connector is
damaged input socket and connector. damaged, replace it with a new one.

If the electrode lead wire or connection
cord has a damage, replace it with a new
one.

Electrode lead wire or Visually check that there is no damage
connection cord of the lead wire and connection cord.
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6. MAINTENANCE

Operation

Display

Item Check Procedure Action
Key function on the Check that the function of each key on the | Remove the cause if the key function is
operation panel control panel works correctly. wrong.
Touch screen key Check that the function of each key on the | Remove the cause if the key function is
function screen works correctly. wrong.
Item Check Procedure Action

Crack, scratch or dirt

Check that there is no crack, scratch or dirt
on the touch screen.

If there is a crack or scratch on the screen,
replace it with a new one. If the screen is dirty,
clean it with a soft cloth moistened with water.

Display control
settings

Check that the control settings such as
brightness work smoothly.

If one of the control settings has no function,
remove the cause.

Minimum brightness
control

Check that the waveforms and data do not
disappear when the brightness is set to
minimum on the screen.

Remove the cause if the waveforms or data
disappear from the screen.

Check that there is no error on the screen

Recorder

CRTC check when performing the CRTC checks on the | Remove the cause if an error occurs.
Manual Check Menu screen.
ltem Check Procedure Action

Waveform and character

data on paper

data on the paper are clear.

Check that the waveform and character

If the waveform or character data is not
clear, clean the thermal array head. Refer
to the operator’s manual.

Recording paper

is used.

Check that Nihon Kohden recording paper

If unspecified paper is used, replace it with
Nihon Kohden specified paper.

Paper drive check

Check that the paper moves at a preset

Remove the cause if the paper moves

paper speed without snaking. abnormally.

Check that the motor and gears do not Remove the cause if there is abnormal
Abnormal sound

generate abnormal sound. sound.

Mark detection

Check that the mark detection works
correctly.

Remove the cause if the mark detection
does not work.

Recorder check in WS
Check mode

Check that there is no error on the paper
when performing the recorder check in the
WS Check mode. Refer to Section 3.

Replace the MAIN board or other
component with a new one according to
the WS Check Mode section.

Printed date and time
check

Check that the correct date and time are
printed on the paper.

Remove the cause if the date and time is
wrong or not printed.
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Interface

6. MAINTENANCE

Item

Check Procedure

Action

Monitoring screen

Check that the same screen is displayed on the
screen of the external display connected to the
bedside monitor through this interface.

Remove the cause if the monitoring screen
is wrong at the external display.

ECG or trigger
output

Check that the signal selected at the
EXTERNAL OUTPUT of the OTHER SETUP
items in the SYSTEM SETUP settings is output.

Remove the cause if the selected signal is
not output.

ECG and TRIG
lamps

Check that the ECG or TRIG lamp is lit
according to the selection on the OUTPUT
Check screen of the COM Check Menu items in
the MANUAL CHECK MENU.

Remove the cause if no lamp is lit.

Vital Sign Parameters

Item

Check Procedure

Action

Waveform and numeric

Check that ECG, respiration, blood
pressure waveforms, their parameters and
temperature data are displayed correctly

If there is anything wrong, check the
connection between the AX-800P and

Manual Check Menu screen.

data and QRS synchronous sound is generated instrument and remove the cause
when connecting AX-800P vital sign ’
simulator to the instrument.
giiﬁettziz tal;e; (ejllcscpel;?;b?ef Svigj zggl}ligzp If there is a big difference, check the
SpO2 and NIBP the SpO2 probe and NIBP cuff to a healthy .connectlon between the healthy person and
instrument and remove the cause.
person or yourself.
Check that there is no error on the screen
NIBP check when performing the NIBP checks on the Remove the cause if an error occurs.

Multi-parameter socket

Check that the connection cord is
recognized and the related parameter is

If the socket has no function, plug the
connection cord into the other multi-

IBP connection cord and pressing “ALL
ZERO” key or multi-parameter key on the
screen.

function displayed when connecting the connection | parameter sockets and check which one is
cord to the socket. wrong, connection cord or instrument.
Check that the blood pressure transducer is
zero balanced when connecting the If the transducer is still imbalanced after
transducer to the instrument through the zeroing, connect the transducer to the other
Zero balance of IBP

multi-parameter sockets and check which
one is wrong, transducer or instrument.

Alarm function

Check that the alarm mark appears on the
screen, the alarm indicator works, and the
alarm sounds when an alarm occurs.

If there is anything wrong, check the
corresponding part.

Transducer

Check that the specified sensor and
transducer are used.

If the unspecified sensor or transducer is
used, replace it with the specified one.
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6. MAINTENANCE

Power
ltem Check Procedure Action
Power cord Check that the power fzord does not have any If the power cord has a malfunction,
damage, poor continuity, heat, sound or smell replace it with 4 new one
while bending each part of the power cord. P )
Check that the g.round‘lead ha? no damage and If the ground lead has a malfunction,
Ground lead no poor continuity while bending each part of .
replace it with a new one.
the ground lead.
Fuse Check that the specified fuses are used and not | If the fuse is blown, replace it with a new
blown. one after removing the cause.
Check that the power indicators such as the
Power indicator and | power lamp, AC power lamp and battery power | Remove the cause if there is anything
supply voltage check | lamp works properly and the correct voltages wrong.
are output from the power supply unit.

Data Backup

6.6

Item

Check Procedure

Action

System Setup data
backup

Check that the System Setup data is
stored for a long time after the power is
turned off.

The EEPROM* which stores the System Setup
data is faulty if the data is not stored so long
time.

Alarm setting data
backup

Check that the setting data is correctly
stored after turning off the instrument
for 30 minutes or less and turning on.

If the setting data disappears within 30 minutes
after the power off, replace the super capacitor
on the MAIN board with a new one.

Clock function backup

Check that the date and time is updated
when the power is turned on.

If the clock stops while the instrument is turned
off, replace the lithium battery on the MAIN
board with a new one.

*Since the minimum backup period of the data stored at the EEPROM and system ROM is 10 years, the data can be

damaged over 10 years after the last setup or upgrade.

Every 10 years, perform the upgrade and setup again.
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Safety

Perform the following patient safety check after repairing the instrument.

6. MAINTENANCE

Item

Check Procedure

Action

Protective earth impedance
(refer to IEC 60601-1-18.(f))

Check that the impedance between the protective
earth contact and any accessible metal part does
not exceed 0.1 Q.

Remove the cause if the
impedance exceeds 0.1 Q

Earth leakage current (refer to
IEC 60601-1 19)

Check that the earth leakage current does not
exceed 0.5 mArms under normal condition and
1.0 mArms under each single fault condition.

Remove the cause if the earth
leakage current exceeds one of
the maximum values.

Enclosure leakage current
(refer to IEC 60601-1 19)

Check that the enclosure leakage current does not
exceed 0.1 mArms under normal condition and
0.5 mArms under each single fault condition.

Remove the cause if the
enclosure leakage current
exceeds one of the maximum
values.

Check that the patient leakage current to type CF
or defibrillation-proof type CF applied part does
not exceed 0.01 mArms under normal condition
and 0.05 mArms under each single fault
condition.

Check that the patient leakage current to type BF
or defibrillation-proof type BF applied part does
not exceed 0.1 mArms under normal condition
and 0.5 mArms under each single fault condition.

Patient Patient

leakage leakage

current (refer | current

to IEC

60601-1 19)
Patient
leakage
current (mains
voltage on the
applied part)

Check that the patient leakage current to type CF
or defibrillation-proof type CF applied part does
not exceed 0.05 mArms under each single fault
condition.

Check that the patient leakage current to type BF
or defibrillation-proof type BF applied part does
not exceed 5 mArms under each single fault
condition.

Remove the cause if the patient
leakage current exceeds one of
the maximum values.

Dielectric strength (refer to
IEC 60601-1 20)

Check that the instrument has the following
withstand voltages.
e A-al: 1500 V AC for one minute

e A-f: 1500V AC for one minute
e B-a: 4000V AC for one minute
e B-d: 1500V AC for one minute

Remove the cause if the
instrument does not have all the
withstand voltages.

Others

Item

Check Procedure

Action

Line voltage

Check that the line voltage is within the range of
nominal voltage £10%.

Use only the line voltage within the
correct range.

Connection to other

equipment
quip manual.

Check that the instrument is correctly connected
to other equipment according to the operator’s

If there is a wrong connection, connect
the equipment to the instrument correctly
according to the operator’s manual.

Vibration or
resonant sound

Check that the instrument has no abnormal
vibration or resonant sound.

Remove the cause of abnormal vibration
or resonant sound.

Screws Check that there are no loose screws. If any screw is loose, tighten it.
Check that there is no error on the screen when
. performing the optional card checks such as ATA .
Option check Card Check and Network Card Check on the Remove the cause if an error occurs.
Manual Check Menu screen.
Installation Check that the instrument is installed in a suitable | If the conditions are not suitable, improve

condition check

location according to the operator’s manual.

them.
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6. MAINTENANCE

Maintenance Check Sheet
(Refer to the Maintenance section of the service manual for details.)

Customer: Customer Address:
Service Personnel: Service Company:
Instrument Name: Instrument Model:
Instrument Serial Number: Hardware Revision:

Software Revision:

External

There is no dirt, stain, and crack on the instrument. Yes No
There are no damaged switches and key top covers. Yes No
The warning and caution labels are clearly readable. Yes No
Input Conditions

There is good contact between the input socket on the instrument and connector of the connection cord. Yes No
There is no damage on the input socket and connection cord connector. Yes No
There is no damage and internal cut on the lead wire and connection cord. Yes No
Operation Keys

The function of each key on the operation panel works correctly. Yes No
The function of each key on the screen works correctly. Yes No
Display

The brightness is correctly adjusted. Yes No
There is no distortion on the screen. Yes No
Alarm indicator works properly. Yes No

Vital Sign Parameters
ECG waveform, heart rate, and QRS synchronous mark are properly displayed with QRS synchronous

sound generated. Yes No
Respiration waveform and respiration rate are properly displayed. Yes No
Plethysmographic pulse waveform and SpO, data are properly displayed. Yes No
NIBP data (systolic, diastolic and mean blood pressures) are acceptable. Yes No

Multi-parameter sockets recognize the respective connection cords and the waveforms and data are

properly displayed. Yes No
“ALL ZERO” key and multi-parameter key on the screen allow zero balance of the blood pressure transducer. Yes No
Alarm functions properly. Yes No
Alarm sound works properly. Yes No
Specified sensor and transducers are used. Yes No
Recorder

Waveforms are clearly recorded on the paper. Yes No
Alphanumeric data is clearly recorded on the paper. Yes No
Date and time is recorded on the paper. Yes No
Specified recording paper is used. Yes No
Data Backup

System setup data is saved. Yes No
Clock function works properly while the instrument is turned off. Yes No
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Power
Power cord (and ground lead) are not damaged.
Instrument is firmly grounded to a dedicated grounding terminal.

Fuse is the correct rating.

Safety

Protective earth impedance is less than prescribed limit.
Earth leakage current is less than prescribed limits.
Enclosure leakage current is less than prescribed limits.

Patient leakage current is less than prescribed limits.

Withstand voltages of instrument are prescribed voltage and time limits or more.

Others
Line voltage is within the range of nominal voltage +10%.
Instrument is correctly connected to other equipment.

All screws are tight.
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Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes

No
No
No
No

No
No
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7. ADJUSTMENT

Sensors in the Recorder Unit

Adjusting the Output
Voltages with Digital or
Analog Multimeter

After you replace the sensor board of the recorder unit with a new one, adjust the

paper and mark detection output voltages on the sensor control board as shown

below.

Connect 150 Q resistors to pins 9 and 11 of the 12-pin connector cable from

the sensor control board as shown below.

MARK VR

PAPER VR

2. Connect +5 V DC of a +5 V DC power supply to the two resistors and pin 7 of
the 12-pin connector as shown below.

3. Connect the ground terminal of the +5 V DC power supply to pin 8 of the 12-
pin connector.

4. Set the recording paper inside the paper magazine according to the operator’s
manual “Loading the Recording Paper” in Section 2 PREPARATIONS.

5. Draw out one page of the recording paper so that the small black square on the
corner of the paper is not over the mark detection sensor.

6. Adjust the PAPER VR and MARK VR so that pins 10 (PAPER output) and 12
(MARK output) of the 12-pin connector output a voltage within the range of
3.5V DCto 4.0 VDC, respectively when the two sensors detect the white part
of the paper.

+5V
6 .
O 12J 150 Q
11
0 VAo
O 10 150 Q
9 J
0 VViv-e
8
O
7
O
1
GND
1
CN101

Sensor Control Board
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Section 8 Replaceable Parts List

Bedside Monitor BSM-2300 .........ueeiiiiiiiieeeiee ettt 8.2
Optional Recorder Module WS-231P ......coiiiiiiiiiiiiee e 8.8
RG-922P Recorder UNit .........oooiiiiiiie e e e e e e e aanannees 8.10
QU-23TP INEEITACE .oeei et e e et e e e e e e e e e e e e e enes 8.12
QU-286P INEITACE ..ot e e e e e e e 8.13
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8. REPLACEABLE PARTS LIST

When ordering parts or accessories from your nearest Nihon Kohden Corporation
distributor, please quote the NK code number and part name which are listed in
this service manual, and the name or model of the unit in which the required part
is located. This will help us to promptly attend to your needs. Always use Nihon
Kohden parts and accessories to assure maximum performance from your

instrument.

Service Manual BSM-2300 8.1



8. REPLACEABLE PARTS LIST

>
Q.
]
x

11
12

59
13

14

15
16

43
44

—

Bedside Monitor BSM-2300

%i\lom#wwwwwa

8.2

NK Code No.
6122-004848B
6123-012721B
6124-034205
6124-034223
6124-035249
6124-036792
6124-026508
6111-006279C
6113-040157C
6114-107877
UR-3611
613231A

6114-114922B
601716
6111-006199C
UR-3644

UR-3638 (Not available)

6114-114664B

UR-3639 (Not available)

613213A

613222A

601707
613196A

6111-006216C
6114-117001A

1124-037173B
128318

6114-112274

6114-125991
128345

6113-039925B
292015

575824B
613151A

_HNH_ﬁ_ﬁ_H_HE

— e e e e ek e e

Description

Operation panel sheet

Power indication sheet

Model number label for BSM-2301A
Model number label for BSM-2301K
Model number label for BSM-2303K
Model number label for BSM-2304A
Nihon Kohden logo sheet

Front enclosure

Alarm indicator

Alarm indicator packing

Alarm indicator board

Alarm indicator board cable

Reflector

Touch screen

Touch screen packing
Operation & Power SW boards
Operation board

Operation board holder

Power SW board

Operation board cable

Power SW board cable

LCD unit
LCD unit cable

LCD unit holder

Insulation sheet (between inverter board
and LCD unit holder)

High voltage warning label

Spacer bolt (for LCD unit)

EMC spring

Metal gasket
Spacer bolt (for Power SW board)

Top chassis

Spacer bolt (for inverter board)

Inverter board
Inverter board cable

00000
000000000000
BSM-2301A0 0000
BSM-2301K0 0000
BSM-2303K0 000 0
BSM-2304A0 00 0 0
NIHON KOHDEN 0 0 0 [J
00000000000
0000000000
000000
0000000000000
0000000000000000
51021-0400/PHR-4 (W 180)
0ooo

000000 N010-0550-T341
00000000 O O 00000000

ooooo

oooooooo
0000000000
oooooooo
DF13-20DS/51021-1500 (W100)
00000000000
DF13-10DS-1.25C (W130)
LCD O 00O LTM08C351
LCDODOO000000000
DF19-30S-1C (W80)000000 O
Lcpo 000
0DO00O00O000-LCcDOOO
0000000
Ooooooo
LCDOOO00000000
UN18-2102-002 (L6)
LCD-LCDO0000 000000(500)
OPT-123-00

00000 W10
00000000000000 0O
UN18-2102-0013 L17
oooo0oo
0000000000
UN18-2101-0008 (L12)
0000000 0FLCV-08
Ooo00oooood
51021-0800/PHDR-10VS (W120)

Service Manual BSM-2300



[e@ETRE BO Y

&4

RN
Ok

A 8

7

8. REPLACEABLE PARTS LIST

BSM-2300

% xBSM-2304 only
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8. REPLACEABLE PARTS LIST

Index NK Code No.
J 613258A
K UR-3610
17 6113-039943B
18 6112-014669A
19 6114-107208
L 613828A
M UR-3612
M UR-3712
AD 515756C
20 6111-006314C
21 6113-041129B
22 6190-023094
23 6113-042182
23 6114-128836A
24 6190-023111
73 127925
Z UR-3643
N UR-3614 (Not available)
O UR-3642 (Not available)
P 532149
Q 611385A
R 611394A
29 6113-023844D
30 6114-073618
31 6114-114637C
32 6114-114566
33 6114-117777
34 531337
35 515542B
36 6114-114655A
37 6114-115137
38 531346
39 531355
40 6113-039854A
41 6114-114646C
AC 613249A
S 104522
T 580676
U 550013C

8.4

—_— e = N = e e Y e e e e e e —_— = = =

Y G G UGS G N0 T S Y S

Description
Backlight lamp cable

MAIN board (The shield cover and
battery cable are included)

MAIN board holder

MAIN board shield cover

Earth spring

Battery cable

Analog board for BSM-2301/2303
(The plastic cover, insulation sheet
and three shield sheets are included.)
Analog board for BSM-2304

(The plastic cover, insulation sheet
and three shield sheets are included.)
ECG input socket

Analog board plastic cover

Analog board insulation sheet

ECG shield sheet

SpO, shield sheet (small) for UR-3612
SpO, shield sheet (small) for UR-3712
SpO, shield sheet (large)

Spacer bolt

NIBP & Hall Sensor boards (The
components such as pump, valves and
tubes are included.)

NIBP board

Hall sensor board

NIBP pump

Electromagnetic valve (large dia.)
Electromagnetic valve (small dia.)
Pump holder

Sponge (This replacement is necessary
in the pump replacement)

Valve holder 1

NIBP main tube M

Silicon tube

Plastic elbow tube

NIBP socket

NIBP socket holder

Plastic tee tube

Air filter

Check valve

NIBP main tube S

Valve holder 2

Flat cable (between NIBP and MAIN
boards)

Fuse

AC inlet socket

Power supply unit

gboooooboonog
SM04(4.0)B-BHS-1/XHP-7 (W40)

goooo
PCMCIAD O ODOO0ODOODO
0000000000SLR-04VE (S285)

ECGO 000 NI2-ECG-R(0 )
0oooo
00000000000 O 000

0000D000UN18-2102-0006 (L10)
0o0oooooobmoocb o g O

00000000 0booooooo
ooooooboop22b
000 TDS-V05B-782¢ 1.0
000 TDS-VO5B-781 ¢ 0.5
gooogo
oooooooo

gooooooooo

D00000O0O@ 4122
LOD OO F-3144-85
NIBPC 0 O O N-NIBP-R (O )

000000 O 00DOF-950-73-B8S
0 0O 0O F2804-403-B85

NIBPOOOOO-000000000 00000

PHDR-34VS (W250)

0000 218002 (2A)

ACUOOODO3EHG1-2 CORCOM

00000 O SNP-9563-MT
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8. REPLACEABLE PARTS LIST

BSM-2300
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8. REPLACEABLE PARTS LIST

AG
26
27
28
Y

42
45
45
46
46
46
47
48
49
50
51
52
53
54

55
56
57
58
AH*
60*
AF*
61

62
63
64
70
71
72

* BSM-2301 has no AH, 60 and AF.

8.6

NK Code No.
6112-014785B
613169B

613178A

628919A

613187A
458612
6142-002705B
551734
613267B

6113-037125
6112-014776C
6112-016925A
6123-014523
6123-012971
6123-014559
6111-006305A
315357A
6111-006332C
6114-118054
6114-115663A
518272
6112-014767C
611893

6111-006297C
6113-039916B
6114-117795A
6114-120915
UR-3681
6113-044144
628777
442095A

619983
128345
488508A
634814
6190-014148
6114-128845

Qty
1

W = AN == N = = = e e e e e e e

e e e B e T e

S VU GHG W

Description

Power supply unit insulation cover
Ground wire

AC power harness

AC power harness for BSM-2304 only

15 V DC supply harness

Edge cover

Rear chassis

Equipotential grounding terminal

Speaker

Speaker holder

Left side panel for BSM-2301/2303
Left side panel for BSM-2304

Left side panel sheet for BSM-2301
Left side panel sheet for BSM-2303
Left side panel sheet for BSM-2304
Handle

O-ring

Rear enclosure

Screwed plate

Handle washer

Square rubber foot

Right side panel

Battery cushion sponge

Battery enclosure

Bottom plate

Ground plate

Gasket

IBP board (holder included)
IBP board holder
Analog-IBP connection cable
Ferrite (between MAIN board and
power supply unit)

Ferrite fitting

Spacer bolt

0000000000000
1.25-M3/SF0-61T-250A (W50)
ACO OO0 5265-04
0000 SPO20 000 (150)
ACO 000 5265-04/42232-3
(W200)

0000000 5239-06 (W130)
00000 OEH-11U
0000000

000000

0oooo
50-8B-04D/DF11-4DS-2C (W100)
0000000
0000000000
0000000000
00000 NK ICH
00000 NK2CH
00000 NL

0ooo
olDOPIOODOODOOO
000000000

ooob g 00O d T™M166-8
goooo
gboooooboonog
TM-184-9083
gboooooboonog
ooooooogd
goooogoogo
oobogoLie

ANALOG-IBPO O OO0
obooooooobooo

ooooooon

Ferrite (between NIBP and MAIN boards) NIBP[I [0 [ [J [J

MP506 Oximax pulse oximetry module

Nellcor shield
Nellcor insulation sheet
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8. REPLACEABLE PARTS LIST

BSM-2300
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8. REPLACEABLE PARTS LIST

O 0 N N Lt AW N =
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—_ = = =
[V, BN " VS I \S]

Optional Recorder Module WS-231P

8.8

NK Code No.
UR-3615
UR-3616

UR-3641 (Not available)
UR-3640 (Not available)

526931

613204A

6111-006288C
6124-033492A
6112-014731C
518272
6114-120336
6114-120416
6114-120425
6142-002714C
6114-117795A
6114-120915
6114-225654B
6113-040166C
6114-104096
6114-115877B
RG-922P

Qty
1
1
1
1
1

e e e e e\ B e e e e e " e e e

Description
REC MAIN board

REC Key & Power Boards

REC Power board

REC Key board

Cable between the REC Power and
Key boards

Flat cable

Recorder enclosure
Model number label
Recorder bottom plate
Square rubber foot

Key top cover

Battery cushion sponge
Triangle mark label
Recorder chassis
Ground plate

Gasket

Switch insulation sheet
Recorder insulation sheet
Board edge cover

LED filter

Recorder unit

0000 51021-0500 L=55MM
00000

oooo
8925E-040-179-018-GGO0000
00000000000
WS-231P0 0000
00oooo0oO
0000000 TM166-8
00000 10.5 (K-721)
00000000000
00000000000
000000
000000000

0 0 0000000 O O D00000L16

gooooo?27

goo
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8. REPLACEABLE PARTS LIST

RG-922P Recorder Unit

Index NK Code No.

1 6111-002327E

2 6113-017726C

3 6114-067901A

4 6114-053132A

5 515284

6 6114-053141B

7 6114-053177C

8 515506A

9 6114-053168C

10 6114-053159B

11 6112-008444C

12 6114-053114C

13 492503

14 6114-059474B

15 6114-053186A

16 6113-023951A

17 107002

A 445074

B 445109B

C 448053

D UR-3570
578447

E 614328

F 449132

G UR-3571

8.10

U)?—‘HD—KI\JD—KHD—KHD—‘ND—MD—AHD—AME

—_ = = DN = e

Description

Recorder drive unit chassis
Head holder

Spring for head

Shaft for head

Bearing for head

Spring for magazine door (left)
Idle gear

Stopper ring

Driving gear

Spring for magazine door (right)
Magazine door

Platen roller

Bearing for magazine door
Gear for platen roller

Shaft for magazine door
Magazine tray

Retainer ring

Thermal array head

Paper drive motor

Micro switch

Sensor board

LED and photo transistor assembly
Thermal array head grounding lead
Thermal array head connection cable
Sensor control board

goo

oooooo

K00 00000ogn
ooooooogoo
B-F3-2700000
oboooooboonog
goooogoogo
CA-5000
goooooo
oooooooooo
gbooooobooboon
ooooooo
R-BRFO404 000000000
ooooooon
goooogoogo
ooooooooboon
E-32000000

0000000 RI048-8S81
000000 PEC25-48T1 G (1/
20)-01

00000000 AV404461
000000

000000

000000000 O 00000
000000000 O 00000 PHR-15
00000000

Service Manual BSM-2300



8. REPLACEABLE PARTS LIST
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8. REPLACEABLE PARTS LIST

QI-231P Interface

>
Q.
]
x

W ® N R WD —

8.12

NK Code No.
6113-045214
6114-125875A
6113-045205A
6123-014006
123225
6124-035614
094497
6114-126776
UR-3691
625904A

___HH@____E

Description

Bottom case

Side panel

Top cover

WARNING label

Black screw

Protective earth symbol label
TRIG/ECG output jack
Protective earth screw

10 ANALOG OUT board

AUX connection cable

DooooooxX
DooooO
00O0—000XI
QI-231P0 OO OO
$3x8 0 [
0000000000000
TRIG/ECGO OO DO
EARTHO O

goooobooo
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8. REPLACEABLE PARTS LIST

QI-236P Interface

Index NK Code No. Qty Description
A UR-3731 1 10 CT OUT board I0_CT_OUT BOARD
B 643724 1 AUX connection cable DX30AM/PHR10,9(W440)00
1 6113-047417 1 Bottom case BOTTOM PLATE
2 6113-047408 1 Top cover TOP COVER
3 6123-015415 1 Warning label QI-236P WARNING PANEL
4 6114-126776 4 Protective earth screw EARTHOOO
5 6124-035614 1 Protective earth symbol label 0oo0ooooooooo
::.-jﬂ' 5
.- - __.,.-—"""-H :
L] H_F-_'_._,.,-o-"'"-ﬂ.‘ -\H-\_I oo
g " et
e __..-"';__,_,..-ﬂ""r \\\:
f..a-"‘”"’ il ‘ .'l:.-i:.-l
-FFH_‘_'_,.-"' - 3 v
4 | = g5 -
S .';r| N et
b -I ~ - T '\f‘: A
I.\E:-;_\,-
o .1'. "\.I
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Section 9 Connector Pin

Assignment

N NI T =Y o SRR 9.1
CNO0201 (for Alarm Indicator board) .........cccccciuririiiiiiiiiiieeeeeee e 9.1
CNO0202 (for CN101 on Operation board) ..........ccooieieeiiiiiiiiiieciee e 9.1
CNO0204 (for CN0O01 on REC MAIN board of optional recorder module) ...... 9.2
CNO0205 (for CN002 on REC MAIN board of optional recorder module) ...... 9.3
CN401 (for power SUPPIY UNIt) ..eeeeeieeeeiiiiiee e 9.3
CNO0601 (for program card or network card) .........ccceeceeeriiieeeniiee e 9.4
CNO701 (fOr tOUCH SCrEEN) ..coeeiieieiee et 9.5
CNOBOT (AUX SOCKET) ...eeeeieiieeiiiieeeiiee ettt e e e 9.5
CNO8O2 (for Inverter board) ..........cooueeiiiiiiee e 9.6
CN10071 (fOr LCD UNIE) weeveiiieieiiiee e 9.7
CN1401 (for rechargeable battery pack) .........cccoceeeeiieriiiieeee e 9.8
CN1501 (for CN901 on Analog board) ..........coccceeieieeeiiiiiiiee e 9.8
CN1502 (for CNO101 on NIBP board) .......coeeiueieiiiiieeeiiee e 9.9
Alarm INAICATOr BOAIT ......cooiiiiiiiiiiie e 9.10
CNO101 (for CN0201 on MAIN board) ........cocceeeiiieeeiiieaeeiiee e 9.10
LAY g F=1 (e o I = oY= 1 (o PP PPPPPPPPPP 9.11
(0] 1102 SRR 9.11
CNG601 (for CNOOT on IBP board) ........cccuveeeeeeeiiiiiieee et 9.11
(O] [0 2SR 9.12
CN901 (for CN1501 on MAIN board) ........cceeeeiiiiiiiiieeeiiiiiee e 9.12
CNO902 (for ZB-900P tranSmMitter) ........eeeicuerieiiieeeiee e 9.12
NIBP BOAIT ...ttt ettt e st e e bt e e e e e e s an e e e e nneas 9.13
CNO101 (for CN1502 on MAIN board) .........occeeeiiieeeiiieee e 9.13
CNO102 (for Hall Sensor board) ........ccccuuvvuiiiiiiiiiiiieeiee e 9.13
CNO0103 (for line frequency detection coil Wire) ..........ccceviiiriiieeenienenee. 9.13
CNO104 (for pediatric ValVe) .......ccoccoiiiiieeeeeeeee e 9.13
CNO105 (for safety CirCiut ValVe) ........cooiueeieiiiie e 9.13
CNOTOB (FOr PUMP) .o e e e e e e e e e e e e e e e e e s e e nnrenees 9.14
CNOTO7 (fOr SPEAKET) ..eeiieteee ettt 9.14
CNO108 (for adult VaIVE) ......ccoiiiiecceee e 9.14
15 T =T o S 9.14
CNOO1 (for CNB01 on Analog board) .........cceeeiiiiiiiiieeiiiiieeee e 9.14

Service Manual BSM-2300
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9C.2

(0] 07=Tr= 11 To] a8 = Yo T=T o I RSSO 9.15

CN101 (for CN0202 on MAIN board) ........cceeeiiiiiiiiieeeiiiiiiee e 9.15
CN102 (for CN103 on Power SW board) .......cccceeeueeeeiieeeeiiie e 9.15
POWET SW BOGIT ... ..eiiiiiieiiiiiiiiee ettt e e st e e e e et e e e e e e e b b e e e e e e e e nnnees 9.16
CNO0103 (for CN102 on Operation board).........cccoecueeriiiiieeiiiieeeee e 9.16
[N =T g =T g = To Y= o [ PP PP U PP RPPRRPPIR 9.16
CN1 (for CNO802 on MAIN board) .......cccueeeiiiieeiiiiee e 9.16
CN2 (for backlight) ..o 9.16
Hall SENSOr BOAIA ......oiiiiiiiiiiiiiee et e e e s e e e e e e e e e e e e e nnbaeeeeeeennnreeeas 9.17
CN101 (for CN102 on NIBP board) .......cuuveeeeeiiiiiiiiee e 9.17
LR = O Y VY 1N =T =T o SRR 9.17
CNOO1 (for CN0204 on MAIN board) .......cceuvrmimmmmieiiieiieeeeeeeeeeeeeeeeeeseeeeinnns 9.17
CNOO02 (for CN0205 on MAIN b0ard) .....cc.eeeeiiuiieiiiieeerieee e 9.17
CNOO3 (for CN103 on REC Power board) .........cccoveeveeeeeeiiiiiiieiceccccciiiinns 9.17
LR = O =YV = o = o PSR 9.18
CN201 (for CN104 on REC Power board) ........ccceveeiiiiiiiiiieeeeiieee e 9.18
REC POWEN BOAIM ........eeiiiiiiiiiiiiee e e ettt e e e sttt e e e e st e e e e s s e e e e s e sanre e e e e e e s nsseeeeeeennnnneeas 9.18
CN101 (fOr reCOrder UNIt) ...ooeeee et 9.18
CN102 (for reCcorder UNIt) .....oeeeieeee e 9.19
CN103 (for CNOO3 on REC MAIN board) .........cccueeeeeeiiiiiieiee e 9.19
CN104 (for CN201 on REC Key board) .........ccceveiiiiiriiiiieeiiee e 9.19
[O ANALOG OUT BOAI .....uveeieeiiieeeiiieeetiieeetie e e s sitee e sseeeasseaesnneeaesnnteeesnsneessnseeesnnseneans 9.20
L7 1[0 SRS 9.20
(O] N[00 2SR 9.20
L7 00 L SRS 9.20
L] 00 SR 9.21
L7 0 SRR 9.21
[ 2 O IO LU I I = o - T o SRR 9.22
L7 0 2SR 9.22
0] N[00 SR 9.22
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MAIN Board

CNO0201 (for Alarm Indicator board)

Pin Number | Signal Name Signal Description
1 +15V +15 V supply voltage
2 RED Red LED cluster control
3 YELLOW Yellow LED cluster control
4 GREEN Green LED cluster control

CNO0202 (for CN101 on Operation board)

Pin Number | Signal Name Signal Description
1 ALM_SS SILENCE ALARMS key
2 MENU MENU key
3 HOME HOME key
4 NBP_SS NIBP START/STOP key
5 NBP_IT NIBP INTERVAL key
6 E2 Digital ground
7 E2 Digital ground
8 E2 Digital ground
9 E2 Digital ground
10 POWER_KEY |Power switch
11 LED_BATCHG |Battery charging lamp
12 LED_BATOP |Battery power lamp
13 LED_STBY AC power lamp
14 +5V +5 V supply voltage
15 +15V +15 V supply voltage

Service Manual BSM-2300

9. CONNECTOR PIN ASSIGNMENT
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9. CONNECTOR PIN ASSIGNMENT

CNO0204 (for CN0O01 on REC MAIN board of optional recorder module)

Signal Description Signal Name | Pin Number | Signal Name Signal Description
Digital ground E2 1 2 Al Address bit 1
Address bit 2 A2 3 4 A3 Address bit 3
Address bit 4 A4 5 6 A5 Address bit 5
Digital ground E2 7 8 A6 Address bit 6
Address bit 7 A7 9 10 A8 Address bit 8
Address bit 9 A9 11 12 E2 Digital ground
Data bit 0 DO 13 14 Dl Data bit 1
Data bit 2 D2 15 16 D3 Data bit 3
Digital ground E2 17 18 D4 Data bit 4
Data bit 5 D5 19 20 D6 Data bit 6
Data bit 7 D7 21 22 E2 Digital ground
Digital ground E2 23 24 MOP_5 Paper magazine status signal
Out of paper lamp PAP_LED 25 26 +3.3V +3.3 V supply voltage
+5 V supply voltage +5V 27 28 +15V +15 V supply voltage
+15 V supply voltage +15V 29 30 KEY8 Interval key
Digital ground E2 31 32 ACCDO Option status 0 signal
Chip select signal X80SL 33 34 XPWRRST Power reset
Digital ground E2 35 36 RXW Read/Write control signal
System reset XSYSRST 37 38 XDTACK Data acknowledge
Recorder interrupt request INTREC 39 40 E2 Digital ground

9.2
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CNO0205 (for CN002 on REC MAIN board of optional recorder module)

. CONNECTOR PIN ASSIGNMENT

Signal Description

Signal Name

Signal Description

Digital ground
Address bit 11
Address bit 13
Digital ground
Address bit 16
Address bit 18

Data bit 8

Data bit 10

Digital ground

Data bit 13

Data bit 15

Digital ground

Not connected

+5 V supply voltage
+15 V supply voltage
Digital ground
Recorder reset
Digital ground

Paper/mark detection signal

Recorder module connection signal

Signal Name | Pin Number
E2 1 2
All 3 4
Al3 5 6
E2 7 8
Al6 9 10
Al8 11 12
D8 13 14
D10 15 16
E2 17 18
D13 19 20
DI5 21 22
E2 23 24
NC 25 26
+5V 27 28
+15V 29 30
E2 31 32
XRESWS 33 34
E2 35 36
SNSON 37 38
EXTWS 39 40

A10

Al2

Al4

Al5

Al17

E2

D9

Dl1

D12

D14

E2
PEMP_5
+3.3V
+15V

K3
ACCDI1
XRSTPRO
PRTREQ
24VOK
E2

Address bit 10
Address bit 12
Address bit 14
Address bit 15
Address bit 17
Digital ground

Data bit 9

Data bit 11

Data bit 12

Data bit 14

Digital ground

Paper status signal
+3.3 V supply voltage
+15 V supply voltage
Record key

Option status 1 signal
Program reset
Record request

+24 V status signal

Digital ground

CN401 (for power supply unit)

Pin Number | Signal Name Signal Description
1 VOTS +15 V supply voltage
2 VOTS +15 V supply voltage
3 VOTS +15 V supply voltage
4 E2 Digital ground
5 E2 Digital ground
6 E2 Digital ground

Service Manual BSM-2300
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9. CONNECTOR PIN ASSIGNMENT

CNO0601 (for program card or network card)

Signal Description Signal Name | Pin Number | Signal Name Signal Description
Digital ground E2 1 2 |MEMD3 Memory card data bit 3
Memory card data bit 4 MEMD4 3 4 |MEMD5 Memory card data bit 5
Memory card data bit 6 MEMDG6 5 6 |MEMD7 Memory card data bit 7
Memory card chip enable 1 XMEMCE!1 7 8 |MEMAIO Memory card address bit 10
Memory card output enable XMOE 9 10 |MEMAII Memory card address bit 11
Memory card address bit 9 MEMA9 11 12 |MEMAS Memory card address bit 8
Memory card address bit 13 MEMA13 13 14 |MEMAl4 Memory card address bit 14
Memory card write enable XMWE 15 16 | XMCBSY Memory card busy
+5 V supply voltage +5V 17 18 |+5V +5 V supply voltage
Memory card address bit 16 MEMA16 19 20 |MEMAIS Memory card address bit 15
Memory card address bit 12 MEMA12 21 22 |MEMA7 Memory card address bit 7
Memory card address bit 6 MEMAG6 23 24 |MEMAS Memory card address bit 5
Memory card address bit 4 MEMA4 25 26 |MEMA3 Memory card address bit 3
Memory card address bit 2 MEMA?2 27 28 |MEMAL Memory card address bit 1
Digital ground E2 29 30 |MEMDO Memory card data bit O
Memory card data bit 1 MEMD1 31 32 |MEMD2 Memory card data bit 2
Memory card write protect MCWP 33 34 |E2 Digital ground
Digital ground E2 35 36 | XMCDI1 Memory card detect bit 1
Memory card data bit 11 MEMDI11 37 38 |MEMDI2 Memory card data bit 12
Memory card data bit 13 MEMDI13 39 40 |MEMDI14 Memory card data bit 14
Memory card data bit 15 MEMDI15 41 42 |XMEMCE2 |Memory card chip enable 2
Not connected NC 43 44 |NC Not connected
Not connected NC 45 46 |MEMAL17 Memory card address bit 17
Memory card address bit 18 MEMA18 47 48 |BANKO Memory bank select bit 0
Memory bank select bit 1 BANKI1 49 50 |BANK2 Memory bank select bit 2
+5 V supply voltage +5V 51 52 |+5V +5 V supply voltage
Memory bank select bit 3 BANK3 53 54 |BANK4 Memory bank select bit 4
Memory bank select bit 5 BANKS 55 56 |BANKG6 Memory bank select bit 6
Not connected NC 57 58 | XMRST Memory card reset
Not connected NC 59 60 |NC Not connected
Attribute/common memory select | XREG 61 62 | XMCBAT2 Memory card battery status bit 2
Memory card battery status bit 1 | XMCBATI 63 64 |MEMDS8 Memory card data bit 8
Memory card data bit 9 MEMD9 65 66 |MEMDI10 Memory card data bit 10
Memory card detect bit 2 XMCD2 67 68 |E2 Digital ground
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CNO0701 (for touch screen)

9. CONNECTOR PIN ASSIGNMENT

Pin Number | Signal Name Signal Description

1 NC Not connected

2 TOUCH_U Touch screen U signal

3 NC Not connected

4 TOUCH_R Touch screen R signal

5 NC Not connected

6 TOUCH_A Touch screen A signal

7 NC Not connected

8 TOUCH_L Touch screen L signal

9 NC Not connected

10 TOUCH_B Touch screen B signal

11 NC Not connected

12 TOUCH_D Touch screen D signal

13 NC Not connected

14 TOUCH_C Touch screen C signal

15 NC Not connected

CNO0801 (AUX socket)
Signal Description Signal Name | Pin Number | Signal Name Signal Description

Red output RED 1 11 |RRET Red output return
Green output GREEN 2 12 |GRET Green output return
Blue output BLUE 3 13 |BRET Blue output return
Vertical synchronous signal VSYNC 4 14 |E2 Digital ground
Horizontal synchronous signal |HSYNC 5 15 |E2 Digital ground
Inhibit (Reserve 01) RESVO01 6 16 [+5V +5 V supply voltage
Inhibit (Reserve 02) RESVO02 7 17 |E2 Digital ground
Data Transmit (RS232C) RSTXD 8 18 |RSRXD Data Receive (RS232C)
Request to Send (RS232C) XRSRTS 9 19 | XRSCTS Clear to Send (RS232C)
Data Set Ready (RS232C) XRSCD 10 20 |XRSDTR Data Termination Ready (RS232C)
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9. CONNECTOR PIN ASSIGNMENT

CNO0802 (for Inverter board)

Pin Number | Signal Name Signal Description
1 +15V +15 V supply voltage for backlight
2 +15V +15 V supply voltage for backlight
3 E2 Digital ground
4 E2 Digital ground
5 BCNT Backlight ON/OFF control
6 BCNT_PWM  |Brightness control
7 NC Not connected
8 NC Not connected
9 NC Not connected
10 NC Not connected
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CN1001 (for LCD unit)

Pin Number | Signal Name Signal Description
1 E2 Digital ground
2 +3.3V +3.3 V supply voltage
3 +3.3V +3.3 V supply voltage
4 E2 Digital ground
5 LCDENB LCD enable signal
6 LCD_B2 LCD blue 5
7 LCD_B1 LCD blue 4
8 LCD_BO LCD blue 3
9 LCD_B2 LCD blue 2
10 LCD_B1 LCD blue 1
11 LCD_BO LCD blue 0
12 E2 Digital ground
13 LCD_G2 LCD green 5
14 LCD_Gl1 LCD green 4
15 LCD_GO LCD green 3
16 LCD_G2 LCD green 2
17 LCD_G1 LCD green 1
18 LCD_GO LCD green 0
19 E2 Digital ground
20 LCD_R2 LCDred 5
21 LCD_RI1 LCD red 4
22 LCD_RO LCD red 3
23 LCD_R2 LCD red 2
24 LCD_R1 LCD red 1
25 LCD_RO LCD red 0
26 E2 Digital ground
27 N.C. Not connected
28 N.C. Not connected
29 DCLK LCD dot clock
30 E2 Digital ground
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9. CONNECTOR PIN ASSIGNMENT

CN1401 (for rechargeable battery pack)

Pin Number | Signal Name Signal Description
1 VBAT Battery output voltage
2 E2 Ground
3 EDET Battery pack detection signal
4 Th Thermistor output signal

CN1501 (for CN901 on Analog board)

Signal Description

Signal Name

Signal Description

ERC reset

ECG serial communication
(Receive)

+15 V supply voltage

+15 V supply voltage

+5 V supply voltage
Digital ground

Digital ground

Digital ground

Digital ground

APU mode select signal

SpO2 serial communication
(Receive)

Board status 0

7B respiration signal

7B initialize signal

7B serial communication

(Receive)

Signal Name | Pin Number
XRST_ECG 1 2
RXD_ECG 3 4
+15V 5 6
+15V 7 8
+5V 9 10
E2 11 12
E2 13 14
E2 15 16
E2 17 18
MODE_H8A 19 20
RXD_SPO2 21 22
DPUSELO 23 24
7ZB_RESP 25 26
ZB_INIT 27 28
RXD_7B 29 30

TXD_ECG

FCLK

+15V

+5V

+5V

E2

E2

E2
XRST_HSA
TXD_SPO2

RXD_MP

DPUSEL1
ZB_CNFM
ZB_RST
TXD_Z7B

ECG serial communication
(Transmit)

Clock for floating power

+15 V supply voltage

+5 V supply voltage

+5 V supply voltage
Digital ground

Digital ground

Digital ground

APU reset

SpO2 serial communication
(Transmit)

MP serial communication
(Receive)

Board status 1

ZB recognition signal

7B reset

7B serial communication

(Transmit)
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CN1502 (for CN0101 on NIBP board)

9. CONNECTOR PIN ASSIGNMENT

Signal Description Signal Name | Pin Number | Signal Name Signal Description
CUFF 0 return CUFFO_RET 1 2 |CUFF1_RET |CUFF I return
Over pressure error OVER_PRES 3 4 TIME_OUT Time out error
Inflation interval error SHORT_REST 5 6 INT_RET INTERVAL return
Zeroing signal ZERO 7 8 |INSTI1 Instantaneous recovery 1
Instantaneous recovery 2 INST2 9 10 |GAIN Gain select
Periodic measurement interval |INTERVAL 11 12 |CUFFO Measurement mode 0
Measurement mode 1 CUFF1 13 14 |BRAKE Pump brake
Pump control PUMP 15 16 |VALVE3 Valve 3 control
Valve 2 control VALVE2 17 18 |VALVEIL Valve 1 control
A to D control AD_TXD 19 20 |AD_RXD A to D data receive
A to D control clock AD_SCK 21 22 | XADMPO A to D channel select 0
A to D channel select 1 XADMP1 23 24 |+15V +15 V supply voltage
Digital ground E2 25 26 |+15V +15 V supply voltage
Digital ground E2 27 28 |E2 Digital ground
Digital ground E2 29 30 |E2 Digital ground
Line frequency detection (+) |FREQ+ 31 32 |FREQ- Line frequency detection (—)
Speaker sound (+) SND+ 33 34 |SND- Speaker sound (—)
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9. CONNECTOR PIN ASSIGNMENT

Alarm Indicator Board

CNO0101 (for CN0201 on MAIN board)
Refer to “CN0201 (for Alarm Indicator board)” in the “MAIN Board” section.
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Analog Board

CN502

Pin Number

Signal Name

Signal Description

—

Nl ")V, B - OS B ]

—
)

DETECTOR (+)
DIGITAL GND
DIGITAL SIGNAL
DETECTOR (-)
INNER SHIELD
N.C.

LED (-)

N.C.

LED (+)

OUTER SHIELD

CN601 (for CNOO1 on IBP board)

Pin Number | Signal Name Signal Description
1 X102 IBP board identification
2 IBP2 Blood pressure waveform
3 AEF Analog ground
4 —5SVAF —5 V supply voltage
5 IBP2_CHK Detection of transducer wire break
6 ROM_CLK2  |Clock for ROM in connector of connection cord
7 ROM_DATA?2 |Data for ROM in connector of connection cord
8 SW_2 Zero balance switch
9 +6VF +6 V supply voltage
10 AEF Analog ground
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9. CONNECTOR PIN ASSIGNMENT

CN602
Pin Number | Signal Name Signal Description

1 N.C.
2 AEF
3 AEF
4 XNELL_RST
5 AEF
6 N.C.
7 —5VAF
8 Rx_4
9 Tx_4
10 +5VSPO
11 AEF
12 AEF
13 +5VDF
14 AEF

CN901 (for CN1501 on MAIN board)

Refer to “CN1501 (for CN901 on Analog board)” in the “MAIN Board” section.

CN902 (for ZB-900P transmitter)

Pin Number | Signal Name Signal Description
1 7ZB_RESP 7B respiration signal
2 DGND Digital ground
3 ZB_CNFM 7B recognition signal
4 +5V +5 V supply voltage
5 ZB_XRST 7B reset signal
6 ZB_XINIT 7B initialize signal
7 ZB_XTXD ZB serial communication (Transmit)
8 ZB_XRXD ZB serial communication (Receive)
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NIBP Board

CNO0101 (for CN1502 on MAIN board)

Refer to “CN1502 (for CNO101 on NIBP board)” in the “MAIN Board” section.

CNo0102 (for Hall Sensor board)

Pin Number | Signal Name Signal Description
1 +5V +5 V supply voltage
2 +5V +5 V supply voltage
3 CUFFO0 Measurement mode 0
4 CUFF1 Measurement mode 1
5 E2 Digital ground
6 E2 Digital ground

CNO0103 (for line frequency detection coil wire)

Pin Number | Signal Name Signal Description
1 FREQ+ Line frequency detection (+)
2 FREQ- Line frequency detection (—)

CNO0104 (for pediatric valve)

Pin Number | Signal Name Signal Description
1 N.C. Not connected
2 +6V +6 V supply voltage
3 VALVE2 Valve 2 control

CNO0105 (for safety circiut valve)

Pin Number | Signal Name Signal Description
1 +6V +6 V supply voltage
2 VALVE3 Valve 3 control
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9. CONNECTOR PIN ASSIGNMENT

CNO0106 (for pump)
Pin Number | Signal Name Signal Description
1 +6V +6 V supply voltage
2 PUMP Pump control
CNO0107 (for speaker)
Pin Number | Signal Name Signal Description
1 SND+ Speaker sound (+)
2 SND- Speaker sound ()
3 N.C. Not connected
4 N.C. Not connected

CNO0108 (for adult valve)

Pin Number | Signal Name Signal Description
1 +6V +6 V supply voltage
2 VALVEI1 Valve 1 control
IBP Board

BSM-2301 has no IBP board.

CNO001 (for CN601 on Analog board)

Pin Number | Signal Name Signal Description
1 X102 IBP board identification
2 IBP2 Blood pressure waveform
3 AEF Analog ground
4 -5VAF —5 V supply voltage
5 IBP2_CHK Detection of transducer wire break
6 ROM_CLK2  |Clock for ROM in connector of connection cord
7 ROM_DATA?2 |Data for ROM in connector of connection cord
8 SW_2 Zero balance switch
9 +6VF +6 V supply voltage
10 AEF Analog ground
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9. CONNECTOR PIN ASSIGNMENT

Operation Board

CN101 (for CN0202 on MAIN board)

Signal Description Signal Name | Pin Number | Signal Name Signal Description
SILENCE ALARMS key XKEY1 1 11 LED_BATCHG |Battery charging LED
MENU key XKEY4 2 12 LED_BATOP |Battery power LED
HOME key XKEYS5 3 13 LED_STBY AC power LED
NIBP START/STOP key XKEY3 4 14 +5V +5 V supply voltage
NIBP INTERVAL key XKEY2 5 15 +15V +15 V supply voltage
Digital ground E2 6 16 Not connected
Digital ground E2 7 17 Not connected
Digital ground E2 8 18 Not connected
Digital ground E2 9 19 Not connected
Power switch POWER_KEY| 10 20 Not connected

CN102 (for CN103 on Power SW board)

Pin Number | Signal Name Signal Description

1 +15V +15 V supply voltage
2 +5V +5 V supply voltage
3 POWER_KEY |Power switch
4 LED_STBY AC power LED
5 LED_BATOP |Battery power LED
6 LED_BATCHG |Battery charging LED
7 E2 Digital ground
8 E2 Digital ground
9 E2 Digital ground
10 E2 Digital ground
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9. CONNECTOR PIN ASSIGNMENT

Power SW Board

CNO0103 (for CN102 on Operation board)
Refer to “CN102 (for CN0103 on Power SW board)” in the “Operation Board” section.

Inverter Board

CN1 (for CN0802 on MAIN board)

Pin Number | Signal Name Signal Description
1 +15V +15 V supply voltage for backlight
2 +15V +15 V supply voltage for backlight
3 E2 Digital ground
4 E2 Digital ground
5 CNT Backlight ON/OFF control
6 VR Brightness control
7 NC Not connected
8 NC Not connected

CN2 (for backlight)

Pin Number | Signal Name Signal Description
1 Vout-Lo Low voltage output for backlight (cold cathode tube)
2 NC Not connected
3 NC Not connected
4 NC Not connected
5 Vout-Hi High voltage output for backlight (cold cathode tube)
6 NC Not connected
7 Vout-Hi High voltage output for backlight (cold cathode tube)
9.16
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9. CONNECTOR PIN ASSIGNMENT

Hall Sensor Board

CN101 (for CN102 on NIBP board)
Refer to “CN102 (for CN101 on Hall Sensor board)” in the “NIBP board” section.

REC MAIN Board

CNO001 (for CN0204 on MAIN board)
Refer to “CN0204 (for CNOO1 on REC MAIN board)” in the “MAIN Board” section.

CNO002 (for CN0205 on MAIN board)
Refer to “CN0205 (for CN002 on REC MAIN board)” in the “MAIN Board” section.

CNO003 (for CN103 on REC Power board)

Signal Description Signal Name | Pin Number | Signal Name Signal Description
Motor control VR O 1A 1B Phase 1 Motor phase control
Motor control VR 1 2A 2B Phase 0 Motor phase control
Paper/mark sensor enable SNSON 3A 3B XPEMP Paper detected signal
signal
Mark detected signal XPMARK 4A 4B XMOPEN Magazine condition detected signal
Record request signal PRTREQ S5A 5B 24VOK +24 V status
Digital ground E2 6A 6B E2 Digital ground
+3.3 V supply voltage +3.3V TA 7B +5V +5 V supply voltage
+15 V supply voltage +15V 8A 8B +15V +15 V supply voltage
+15 V supply voltage +15V 9A 9B +15V +15 V supply voltage
Digital ground E2 10A 10B E2 Digital ground
Digital ground E2 11A 11B E2 Digital ground
Thermal array head data XTHEN 12A 12B XTHSTB Thermal array head data strobe
enable signal signal
Thermal array head serial THCLK 13A 13B THDAT Thermal array head serial data
data transfer clock
Record key status KEY3 14A 14B E2 Digital ground
Out of paper LED indicator |PAP LED 15A 15B THRM Thermistor data
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9. CONNECTOR PIN ASSIGNMENT

REC Key Board

CN201 (for CN104 on REC Power board)

Pin Number | Signal Name Signal Description
1 +5V +5 V supply voltage
2 PAP_LED Out of paper LED
3 KEY_3 Record key
4 E2 Digital ground
5 E2 Digital ground
REC Power Board

CN101 (for recorder unit)

Pin Number | Signal Name Signal Description
1 MAI1 Motor control signal
2 MBI1 Motor control signal
3 MA2 Motor control signal
4 MB2 Motor control signal
5 +3.3V +3.3 V supply voltage
6 MOP_5 Magazine open status
7 +5V +5 V supply voltage
8 E2 Digital ground
9 SNSONI1 Paper detection control
10 PEMP_5 Out of paper status
11 SNSON2 Mark detection control
12 MK _5 Mark detection status
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CN102 (for recorder unit)

Pin Number | Signal Name Signal Description
1 +24V +24 V supply voltage for thermal array head
2 +24V +24 V supply voltage for thermal array head
3 E24 +24 V ground return
4 E24 +24 V ground return
5 +5V +5 V supply voltage
6 THM_S Thermistor data
7 NTHENB Thermal array head enable signal
8 NTHENB Thermal array head enable signal
9 THCLK Serial data transfer clock
10 NTHSTB Thermal array head data strobe signal
11 THDAT Thermal array head serial data
12 E24 24 V ground return
13 E24 24 V ground return
14 +24V +24 V supply voltage for thermal array head
15 +24V +24 V supply voltage for thermal array head

CN103 (for CN003 on REC MAIN board)
Refer to “CNO003 (for CN103 on REC Power board)” in the “REC MAIN Board” section.

CN104 (for CN201 on REC Key board)
Refer to “CN201 (for CN104 on REC Power board)” in the “REC Key Board” section.
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9. CONNECTOR PIN ASSIGNMENT

10 ANALOG OUT Board
CNO001
Pin Number | Signal Name Signal Description
1 RSTXD Data receive
2 RSRXD Data transmit
3 XRSRTS Request to send
4 XRSCTS Clear to send
5 XRSCD Data set ready
6 RSDTR Data termination ready
7 +5V +5 V supply voltage
8 GND Digital ground
9 SIG Data of ECG or trigger signal
CNO002
Pin Number | Signal Name Signal Description
1 EF Floating ground
2 OUTPUT ECG or trigger output
CNO005
Pin Number | Signal Name Signal Description
1 R Red output
2 G Green output
3 B Blue output
4 NC
5 VSYNC GND | Vertical synchronous signal return
6 RGND Red output return
7 GGND Green output return
8 BGND Blue output return
9 NC
10 HSYNC GND | Horizontal synchronous signal return
11 NC
12 NC
13 HSYNC Horizontal synchronous signal
14 VSYNC Vertical synchronous signal
15 NC
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CNO03
Pin Number | Signal Name Signal Description
1 NC
2 NC
3 NC
4 NC
5 NC
6 NC
7 SIG Data of ECG or trigger signal
8 RSTXD Data receive
9 XRSRTS Request to send
10 XRSCD Data set ready
11 NC
12 NC
13 NC
14 NC
15 NC
16 +5V +5 V supply voltage
17 GND Digital ground
18 RSRXD Data transmit
19 XRSCTS Clear to send
20 RSDTR Data termination ready
CNO004
Pin Number | Signal Name Signal Description
1 R Red output
2 RGND Red output return
3 G Green output
4 GGND Green output return
5 B Blue output
6 BGND Blue output return
7 VSYNC Vertical synchronous signal
8 VSYNC GND | Vertical synchronous signal return
9 HSYNC Horizontal synchronous signal
10 HSYNC GND | Horizontal synchronous signal return
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9. CONNECTOR PIN ASSIGNMENT

10 CT OUT Board
CNO002
Pin Number | Signal Name Signal Description
1 ECG ECG analog signal
2 - -
3 EF Ground
4 EF Ground
5 HT QRS synch trigger signal
6 - -
7 - -
8 - -
9 - -
10 EF Ground
11 EF Ground
12 - -
13 - -
14 - -
15 - -
CNO003
Pin Number | Signal Name Signal Description

1 R Red output
2 G Green output
3 B Blue output
4 NC
5 VSYNC GND | Vertical synchronous signal return
6 RGND Red output return
7 GGND Green output return
8 BGND Blue output return
9 NC
10 HSYNC GND | Horizontal synchronous signal return
11 NC
12 NC
13 HSYNC Horizontal synchronous signal
14 VSYNC Vertical synchronous signal
15 NC
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N Manufacturer

NIHON KOHDEN CORPORATION
1-31-4 Nishiochiai, Shinjuku-ku

Tokyo 161-8560, Japan

Phone +81 (3) 5996-8036

Fax +81(3) 5996-8100
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NIHON KOHDEN AMERICA, INC.
90 Icon Street, Foothill Ranch, CA 92610, USA
Phone +1 (949) 580-1555

Fax  +1(949) 580-1550

European Representative
NIHON KOHDEN EUROPE GmbH

Raiffeisenstrasse 10
D-61191 Rosbach, Germany
Phone +49 6003 827-0

Fax +49 6003 827-599

NIHON KOHDEN ITALIA S.r.l.

Via San Tomaso 78

1-24121 Bergamo, Italy
Phone +39 035 219 543
Fax  +39 035 232 546

NIHON KOHDEN IBERICA S.L.
C/ Ulises 75A

E-28043 Madrid, Spain

Phone +34 917 161 080

Fax +34913 004 676

NIHON KOHDEN SINGAPORE PTE LTD
70 Shenton Way, #14-05 Marina House

Singapore 079118

Phone +65 6224-6700

Fax +656224-6216

The model and serial number of your instrument are identified on the rear or bottom of the unit.
Write the model and serial number in the spaces provided below. Whenever you call your
distributor concerning this instrument, mention these two pieces of information for quick and

accurate service.

Model

Serial number

Your Distributor
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