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2.3.3.4 N15, N12, N12C Rear View 

(1) USB connectors

Connect USB devices, for example the keyboard, mouse, and barcode reader. 

(2) Equipotential Grounding Terminal

When using the monitor together with other devices, connect their equipotential grounding terminals together 

to eliminate the potential difference between them. 

(3) AC Power input

(4) Satellite module rack connector

For N15, connects the SMR and N1 or T1 Dock.

For N12/N12C, connect N1 or T1 Dock.

(5) Nurse call connector 

It is a BNC connector. It connects the monitor to the hospital’s nurse call system through the nurse call cable (PN: 

8000-21-10361). Alarms from the monitor are sent to the nurse station through the nurse call system, if 

configured to do so. 

(6) Digital video connector: connects external display.

(7) Network Connector 

It is a standard RJ45 connector which connects the monitor to the central monitoring system (CMS) or other 

network devices.

(1)

(2)

(1)

(3)

(4)

(6)

(7)

(5)

(6) Digital video connector: connects external display. 36.7.3.

2.3.3.4 N15, N12, N12C Rear View 
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1. Enter the Graphic Trends review page.

2. Select  select Group Setup select the desired tab.

NOTE

• You cannot edit the trend groups labeled All or Standard. 

• ECG parameter and waveform are always displayed in the first row on the trend page. It cannot be 

deleted or moved.

18.2.6.4 Changing the Resolution of Trend Data

To change the length of trend data displayed on the current screen, follow this procedure:

1. Enter the Graphic Trends review page.

2. Select Zoom.

8 min: the screen displays eight minutes of trend data. You can view the recent one hour data.

30 min, 1 hr, 2 hrs, 4 hrs: the screen displays 30 minutes, one hour, two hours, or four hours of trend 

data. You can view the recent four hour data.

8 hrs, 12 hrs, 24 hrs, 48 hrs: the screen displays eight hours, 12 hours, 24 hours, or 48 hours of trend 

data. You can view the recent 120 hours of data.

18.2.6.5 Changing the Number of Waveforms

To change the number of waveforms displayed on the trend review page, follow this procedure:

1. Enter the Graphic Trends review page.

2. Select  and set Trends.

18.2.6.6 Printing a Graphic Trends Report

Before print a graphic trends report, set the Graphic Trends report as described in 21.6.3 Setting Tabular Trends 

Reports.

To print a Graphic Trends report, follow this procedure:

1. Enter the Graphic Trends review page.

2. Select at the upper left corner to enter the Print Setup menu.

3. Select Print.

18.2.7 Reviewing Events

The monitor stores events in real time, including technical alarm events, physiological alarm events, manual 

events, and operational events. When an event occurs, all the measurement numerics and three event-related 

NOTE
waveforms 16 seconds before and after the event are stored. 

• A total loss of power has no impact on the events stored.

• Alarms are saved as events and will be maintained if the equipment is powered down. The time of 

equipment power down is not recorded as an event and cannot be reviewed.

• Earlier events will be overwritten by later ones if the capacity is reached.

18.2.7.1 Entering the Events Review Page

To enter the events review page, select the Main Menu quick key from the Review column select Events.

The Events page displays event list.  Events are displayed in descending chronological order. The most recent 

event is displayed at the top.The number of asterisk symbols before an event indicate alarm priorities. 

Different color blocks are displayed on the left of each event to indicate different event types.

Alarms are saved as events and will be maintained if the equipment is powered down. The time of 37.3.3.
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11 Monitoring Respiration (Resp)

11.1 Resp Introduction

Impedance respiration is measured across the thorax. When the patient is breathing or ventilated, the volume of 

air changes in the lungs, resulting in impedance changes between the electrodes. Respiration rate (RR) is 

calculated from these impedance changes, and a respiration waveform appears on the patient monitor screen.

Respiration monitoring is intended for adult, pediatric and neonatal patients.

11.2 Resp Safety Information

WARNING

• When monitoring the patient’s respiration, do not use ESU-proof ECG cables. 

• The respiration measurement does not recognize the cause of apneas. It only indicates an alarm if no 

breath is detected when a pre-adjusted time has elapsed since the last detected breath. Therefore, it 

cannot be used for diagnostic purpose.

• When using the electrosurgery unit, ensure proper contact of the ESU return electrode to the patient 

to avoid burns at monitor measurement sites. Also ensure that the ESU return electrode is near the 

operating area.

CAUTION

• Only use parts and accessories specified in this manual. 

• The impedance respiration measurement may cause rate changes in Minute Ventilation Rate 

Responsive Pacemakers. Set the pacemaker rate responsive mode off or disable the impedance 

respiration measurement on the monitor.

• Respiration monitoring is not for use on the patients who are very active, as this will cause false 

alarms.

11.3 Resp Display

NOTE

• If ESU-proof ECG cables are used, the Resp waveform area will display the message “Check Leads”. 

Replace the ECG cable if necessary.

(1) Resp waveform gain (2) Resp lead label (3) Alarm limits

(4) Respiration rate (RR) (5) RR source

(1)

(5)(4)(3)

(2)

air changes in the lungs, resulting in impedance changes between the electrodes. Respiration rate (RR) i37.4.2.
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11.4 Preparing for Resp Monitoring 

11.4.1 Preparing the Patient

Follow this procedure to prepare the patient:

1. Shave hair from skin at chosen sites. 

2. Gently rub skin surface at sites to remove dead skin cells. 

3. Thoroughly cleanse the site with a mild soap and water solution. 

4. Dry the skin completely before applying the electrodes.

CAUTION

• Proper skin preparation is necessary for good signal quality at the electrode site, as the skin is a poor 

conductor of electricity.

11.4.2 Placing the Electrodes

As the Respiration measurement adopts the standard ECG electrode placement, you can use different ECG 

cables. Since the respiration signal is measured between two ECG electrodes, if a standard ECG electrode 

placement is applied, the two electrodes should be RA and LA of ECG Lead I, or RA and LL of ECG Lead II.

For more information, see 9.4.4 ECG Electrode Placement.

CAUTION

• To reduce cardiovascular artifact, apply the respiration electrodes so that the liver area and the 

ventricles of the heart are not in the line between the respiratory electrodes. This is especially 

important for neonatal patients.

• To optimize the respiration waveform, place the RA and LA electrodes horizontally when monitoring 

respiration with ECG Lead I; place the RA and LL electrodes diagonally when monitoring respiration 

with ECG Lead II. 

• To optimize respiratory waveforms for patients breathing mainly abdominally, apply the LL 

electrode on the left abdomen at the point of maximum abdominal expansion.

• For patients expand chests laterally (normally neonatal patients), to avoid negative intrathoracic 

pressure and optimize respiratory waveforms, respectively apply the electrodes in the right 

midaxillary and the left lateral chest areas at the maximum point of the breathing movement.

• Periodically inspect the electrode application site to ensure skin quality. If the skin quality changes, 

replace the electrodes or change the application site. 

NOTE

• Store the electrodes at room temperature. Open the electrode package immediately prior to use. 

• Check that the electrode packages are intact and not expired. Make sure the electrode gel is moist.

                                (1) Lead I                                                          (2) Lead II

(1) (2)

For more information, see 9.4.4 ECG Electrode Placement.

placement is applied, the two electrodes should be RA and LA of ECG Lead I, or RA and LL of ECG Lead II.

cables. Since the respiration signal is measured between two ECG electrodes, if a standard ECG electrode 

As the Respiration measurement adopts the standard ECG electrode placement, you can use different ECG 

37.4.2.
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Product Specifications Ventilator Specifications

12.11.8 NMT Module

12.12 Ventilator Specifications

Alarm Item Setting Range Step

BIS High Limit 2 to 100
1

BIS Low Limit 0 to 98

TABLE 12-37 Alarms

Stimulation output: Pulse width 100, 200, or 300 μs; 

monophasic rectangle 

pulse

Accuracy: ± 10 %

Stimulation current peak Output range: 0 to 60 

mA 

Step: 5 mA

Accuracy: ± 5 % or ± 2 

mA, whichever is 

greater

Maximum skin resistance 3 kΩ @ 60 mA, 5 kΩ @ 

40 mA

Block Recovery: OFF, 1,2, 3, 4, 5%, 10%, 20%, 30%, 40%. 50%, 60%, 70%, 80%, 

90%, 100%

TOF (Train Of Four) mode: TOF-Ratio (response percentage) 5% to 160%

TOF-Count (number of 

responses)

0 to 4

TOF-T1% (response to the first 

stimulus as percentage of the 

reference value)

0% to 200%

ST (Single Twitch) mode: ST-Ratio (response percentage) 0% to 200%

DBS (Double-Burst Stimulation) 3.2/

3.3 mode:

DBS-Ratio (response percentage) 5% to 160%

DBS-Count (number of 

responses)

0 to 2

PTC (Post-Tetanic Count) mode: PTC-Count (number of 

responses)

0 to 20

TABLE 12-38 NMT Module

General Ventilator Specifications

Drive Pressure: 280 to 600 kPa 

Maximum Inspiratory Flow: 180 L/min

Low Flow Anesthesia: The accuracy of Tidal Volume shall be within the 

specification at 0.2L/min to 1L/min total fresh gas flow.

TABLE 12-39 General Ventilator Specifications

Ventilator Setting Parameter Range

Apnea Tinsp: 0.2 to 10 s, Step: 0.1 s

TABLE 12-40 Ventilator Setting Parameter and Range

Maximum Inspiratory Flow: 180 L/min22.5.
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System Interface System Soft Key

4.8.1.1.3 Display Interval
In the List Trends menu, you can set the display interval to [1 Min], [5 Min], [10 Min], [15 Min], 

[30 Min], [1 Hour] and [2 Hour].

4.8.1.1.4 Display Group
In the List Trends menu, you can set the display group to [NMT ], [BIS], [Gas], [Gas Flow], [Ventilator], 

[eMAC] and [All].

4.8.1.2 Graphic Trends
Graphic trends display allows the user to observe the trend of the physiological parameters. 

The trend is reflected through a curve. Every point on the curve corresponds to the parameter value 

at a specific time point. Graphic trends can also record standby and parameter alarm events Graphic 

trend data automatically displays in one minute intervals unless the zoom is selected.

Figure 4-32 Graphic Trends

4.8.1.2.1 About Graphic Trends

• Graphic Trends store the data with the interval in 1 minute.

• Graphic Trends displays the trend records in descending order beginning with the most recent.

• Graphic Trends are not stored when the system is in standby.

• The display period of data is a rolling 48 hours of continuous data.

• Graphic Trends highlights the parameter data in the corresponding alarm color if an alarm condition existed 

for the parameter at the time of trend record storage.

4.8.1.2.2 Graphic Trend Events Buttons
Drag the horizontal or vertical progress bar to view the updated trend data.

Current cursor. The 
corresponding time is 
displayed on top of the 
cursor. If an alarm is 
issued at this time, the 
corresponding alarm 
information will also be 
displayed on top of the 
cursor.

A standby event 
happened at this time 
point.

The parameter data of 
the time indicated by 
cursor.

Event marker. The 
dotted, colored line 
indicates an event 
occurred at that time. 
Event includes standby 
event and parameter 
alarm event. A standby 
event is marked with a 
dotted line in white. 
For physiological alarm 
occurrence, the dotted 
line is in the same color 
as alarm. If multiple 
events occurred, dotted 
line is in same color as 
the event of the highest 
alarm level. The event 
level can be specified as: 
high alarm level event > 
medium alarm level 
event > low alarm level 
event > capture event.

BUTTON FUNCTION

Previous Event The cursor moves from the current event to the previous event.

29.
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4.8.1 History
Select the [History] soft key on the Main Screen to open the [History] menu. The menu contains the 

List Trends, the Graphic Trends, the Event Log, Screen and Export tabs. The List Trends, Graphic Trends 

and Event Log tabs on the History screen are associated. When you switch among the tabs, the cursor 

is automatically positioned to the record that is related to the previous page.

4.8.1.1 List Trends
On the [List Trends] screen, you can view the parameter data and events of a patient. If no display 

interval is set, the trends will be displayed based on the data with an interval of one minute by 

default.

Figure 4-31 List Trends

4.8.1.1.1 About List Trends

• The horizontal coordinates of a list trend show the time and date.

• List Trends displays the parameter name on the vertical axis and it is always visible.

• List Trends displays the trend records in descending order beginning with the most recent on the right side of 

the grid.

• Graphic Trends are not stored when the system is in standby.

• List Trends can display the trend data of 48 consecutive hours.

• List Trends highlights the parameter data in the corresponding alarm color if an alarm condition existed for 

the parameter at the time of trend record storage.

4.8.1.1.2 List Trend Events Buttons
Drag the horizontal or vertical progress bar to view the updated trend data. 

Time of current cursor

BUTTON FUNCTION

Previous Event The cursor moves from the current event to the previous event.

Next Event The cursor moves from the current event to the next event.

Table 4-4 List Trend Events Buttons

29.

4.8.1.1 List Trends
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