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End TIdal Carbon Dioxide (EtCO2)
Alarms 
The M Series EtCO2 option provides user programmable 
"out of range" alarms for both End Tidal CO2 and 
Respiration Rate. Press the "Alarms" softkey to display 
the Alarm Set screen and softkeys.

The EtCO2 and respiration rate alarms share the same 
State field and cannot be enabled or disabled separately. 
Enabling the EtCO2 alarms enables both EtCO2 and 
respiration rate alarm functions. Disabling EtCO2 or 
respiration rate alarms disables the other alarm function. 

Press the Inc or Dec softkeys to select "ENABLE", 
"DISABLE", or "AUTO" for both the EtCO2 alarm and the 
respiration rate alarm.    Pressing the Next Field softkey 
when either "ENABLE or "DISABLE" has been chosen 
will set the selected State for EtCO2 and respiration rate 
and move the highlight to the next field (Low limit field). 

When  "AUTO" has been selected for EtCO2 and 
respiration rate and the Next Field softkey is pressed, 
the unit will automatically set the lower and upper limits 
for EtCO2 and respiration rate. For EtCO2, the limits will 
be set to +/- 25% of the patient's currently measured 
EtCO2 value. If the EtCO2 value is greater than 40 mmHg 
(which is equivalent to 5.3kPa or 5.3% at a barometric 
pressure of 760 mmHg), then 10 mmHg (1.3 for kPa or 
%) will be added and subtracted from the reading to set 
the upper and lower limits. The auto alarm limits are set 
only if valid measurements are present for the vital sign.

For the automatic respiration rate alarm limits, the unit 
will set the lower and upper limits for respiration by 
adding and subtracting the values shown in the following 
table from the patient's current breath rate.

Refer to the “Alarms” section of the M Series Operator’s 
Guide for further details. 

The M Series device has three levels of alarms.

1. High Priority: If enabled, these alarms reflect 
physiological parameters that are outside the 
previously set limits. They will cause a continuous 
audio tone, highlight the alarming parameter and 
flash the associated alarm bell. 

2. Medium Priority: These alerts reflect equipment 
related user correctable faults such as “LEAD OFF” 
and “ZERO CO2 ADAPTER”. They will cause a two 
beep audio tone and display a message for a timed 
period.

3. Low Priority: These are informational messages to 
the user, such as WARMUP, and will have no audio 
indication. 

Alarm Limits
The following table shows the low and high alarm limit 
ranges for EtCO2 and default values.

The Low respiration rate Alarm Limit range is 0 to 100 
respirations per minute with default setting of 5. The High 
respiration rate Alarm Limit range is 5 to 150 respirations 
per minute with a default setting of 120.

Suspending Alarms
When a high priority alarm occurs, a continuous audible 
tone will sound, the value of the alarming parameter will 
be highlighted and the bell associated with that 
parameter will flash. 

Press the ALARM SUSPEND button to silence the 
alarm. An “X” will be placed through the flashing bell 
( ) to indicate that alarms associated with the affected 
parameter have been audibly disabled. The value of the 
alarming parameter remains highlighted. Pressing the 
ALARM SUSPEND button again or correcting the alarm 
violation will reactivate the alarm processing. 

If a second alarm occurs while the first alarm is 
suspended, press the ALARM SUSPEND button to 
suspend the second alarm tone. 

Activating / Deactivating Alarms 

Pressing and holding the ALARM SUSPEND button for 
approximately 3 seconds will deactivate alarm functions. 

All bells will have an "X" through them ) to indicate 
that alarms are deactivated.

If all alarms are deactivated and the ALARM SUSPEND 
button is briefly pressed, all of the enabled alarm 
functions will be activated. (Refer to the “Setting Alarms” 
section of the M Series Operator’s Guide). 

Respiration Limits

Respiration Rate 
Average

High Limit Low Limit

1-15 breaths/min. +7 breaths/min. -50% value

16-40 breaths/min. +10 breaths/min. -7 breaths/min.

> 40 breaths/min. +15 breaths/min. -10 breaths/min.

EtCO2 Alarm Limit Ranges

mmHg % kPa
Low Alarm 

Limit Range
0 to 95 0 to 12.5 0 to 12.6

Low Alarm 
Limit Default

25 3.2 3.3

High Alarm 
Limit Range

5 to 100 0.6 to 13.1 0.6 to 13.3

High Alarm 
Limit Default

55 7.2 7.3
EtCO2 - 9
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End Tidal Carbon Dioxide (EtCO2)
SPECIFICATIONS

Principle of Operation Non-Dispersive Infrared (NDIR) absorption, dual wavelength 
ratiometric-True Single Beam Optics. Complies with conditions on 
BTPS (Body Temperature and Pressure, Saturated): 
EtCO2 = partial pressure of CO2 in the expiratory gas.

Sensor Type Mainstream

Warmup Time Operational in 15 seconds, full specification within 60 seconds.

Rise Time < 60 mS adult and ≤ 50 mS neonate

Delay Time < 35 mS adult and ≤ 25 mS neonate

System Response Time < 95 mS adult and ≤ 75 mS neonate

End Tidal CO2 (ETCO2) Range 0 - 100 mmHg

End Tidal CO2 (ETCO2) Accuracy 0 - 40 mmHg ±2 mmHg, 41 - 70 mmHg ±5%, 71 - 100 mmHg ±8%

End Tidal CO2 (ETCO2) Resolution 1 mmHg

End Tidal CO2 (ETCO2) Stability ±2 mmHg or ±5% of reading (whichever is greater), 1 - 100 mmHg 
over 8 hours without re-zero

Respiration Rate (RR) Range and Accuracy 0 - 150 respirations per minute (averaged over the last 8 breaths) 
±1 resp/min.

Respiration Rate (RR) Resolution 1 breath/min.

ETCO2 Alarm Limits User selectable, High: 5 to 100 mmHg, Low: 0 to 95 mmHg, OFF

Respiration Rate (RR) Alarm Limits User selectable, High: 5 to 150 respirations per minute, Low: 0 to 
100 respirations per minute, OFF

ETCO2 Alarm Accuracy  0 - 40 mmHg ±2 mmHg, 41 - 70 mmHg ±5%, 71 - 100 mmHg ±8%

O2/N2O Compensation User selectable

Halogenated Agents Specification allows for halogenated anesthetic agents that may be 
present at normal clinical levels. The presence of desflurane in the 
exhaled breath beyond normal values (5-6%) may positively bias 
Carbon Dioxide values by up to an additional 2-3 mmHg.

Barometric Pressure Compensation Range 550 - 780 mmHg (automatic)

Airway Adapter Deadspace Adult < 5cc, Neonatal < 0.5cc

Environmental Operating Temperature:  10º to 40º C
Storage and Shipping Temperature: -10º to 55º C

The M Series device may not perform to specifications when stored 
at the upper or lower extreme limits of storage temperature and 
immediately put into use.

Electromagnetic Immunity
(EtCO2 Option)

AAMI DF-2: IEC 1000-4-3 to 15 V/m

Software Hazards Minimized by compliance with EN1441

Operating Time
(EtCO2 and SpO2 Options)

For a new, fully charged battery pack at 20°C: 35 defibrillator 
discharges at maximum energy (360J), or 1.5 hours minimum of 
continuous ECG monitoring, or 1.0 hour of continuous ECG 
monitoring/pacing at 60 mA, 70 beats/min.
EtCO2 - 13
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