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Compared to monophasic shocks, biphasic shocks cardioverted atrial fibrillation with less peak current 
(14.0 ± 4.3 vs. 39.5 ± 11.2 A, p<0.0001), less energy (97 ± 47 vs. 278 ± 120 J, p<0.0001), fewer 
shocks (1.7 vs. 3.5 shocks, p < 0.0001) and less cumulative energy (146 ± 116 vs. 546 ± 265 J, 
p<0.0001). Patients treated with the biphasic protocol, as compared to those treated with the 
monophasic protocol, reported significantly less post-procedure pain just after (0.4 ± 0.9 vs. 2.5 ± 2.2, 
p<0.0001) and 24 hours after the procedure (0.2 ± 0.4 vs. 1.6 ± 2.0, p<0.0001). 

All patients with atrial flutter were cardioverted with the first shock (70 J), whether that shock was 
monophasic (n=4) or biphasic (n=3).

Anterior-lateral electrode placement was used for treatment of most (96%) of the patients studied. 
Reports in the literature differ on whether anterior-posterior electrode placement provides better shock 
efficacy than anterior-lateral placement. If there is a benefit to anterior-posterior electrode placement, 
it may be possible to obtain modestly higher cardioversion success rates with both waveforms than 
those observed in this study. However, placement is not likely to affect the observed relationship 
between the efficacies of monophasic and biphasic waveforms.

Conclusions
The data demonstrate that the Physio-Control biphasic waveform is clinically superior to the 
conventional monophasic damped sine waveform for cardioversion of atrial fibrillation. Specifically, 
compared to monophasic shocks, biphasic shocks cardioverted atrial fibrillation with less peak current, 
less energy, fewer shocks and less cumulative energy. Patients undergoing elective cardioversion 
with the biphasic protocol, as compared to those receiving the monophasic protocol, reported 
significantly less post-procedure pain just after and 24 hours after the procedure. This may be due to 
fewer required shocks, less cumulative energy, less delivered peak current or other characteristics of 
this biphasic waveform.

Guidance for Selection of Shock Energy
Biphasic waveform technology is an emerging standard in cardiac defibrillators. The study 
summarized here1, 2, in addition to a small pilot study3 and a prospective case series4 of cardioversion 
of atrial fibrillation with Physio-Control biphasic truncated exponential shocks, provide the best 
information available on which to base energy selections for cardioversion with this waveform. 

For cardioversion of atrial fibrillation, the results of this study provide specific guidance for three 
possible strategies in selection of shock energy levels.

• To optimize for more rapid cardioversion and fewer shocks, select the same biphasic energy levels 
used previously with monophasic defibrillators (for example, use 200 J biphasic instead of 200 J 
monophasic). This can be expected to increase the success rate yet decrease the peak current of 
the first and subsequent shocks.

• To maintain shock efficacy equivalent to that previously observed with monophasic shocks, select a 
biphasic energy level of about one-third the energy previously used for monophasic shocks (for 
example, use 100 J biphasic instead of 300 J monophasic).

• To optimize for low initial and cumulative energy using a step-up protocol, select 70 J for the first 
shock and use small increases in energy if further shocks are needed.

Each of these strategies should provide effective cardioversion therapy while substantially reducing 
the amount of peak current to which the heart is exposed. 

1 P. Dorian et al., “External cardioversion of atrial fibrillation with biphasic shocks requires less current and causes less 
patient discomfort,” Academic Emergency Medicine, 2001, 8(5):543-44. Abstract.

2 P. Dorian et al., “A Prospective, Randomized Comparison of Monophasic and Biphasic Shocks for External 
Cardioversion of Atrial Fibrillation: Shock Efficacy and Post-Procedure Pain,” European Heart Journal, 2001, 
22(supplement):132. Abstract.

3 R.W. Koster, R. Adams, and F.W. Chapman, “Biphasic truncated exponential shocks provide a high rate of success for 
external cardioversion of atrial fibrillation,” Resuscitation, 2000, 45:S52. Abstract.

4 J. Reisinger et al., “Efficacy of biphasic shocks for transthoracic cardioversion of atrial tachyarrhythmias,” European 
Heart Journal, 2001, 22(supplement):132. Abstract.
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For cardioversion of atrial arrhythmias other than atrial fibrillation, the data available to guide the 
selection of energy settings is very limited. It is likely that biphasic doses below 50 J will provide high 
success rates when treating atrial flutter and paroxysmal supraventricular tachycardia. However, until 
more clinical data becomes available, it may be advisable to use the same energy settings for biphasic 
shocks as are customarily used for monophasic shocks.

Arrhythmias may persist for a variety of reasons unrelated to the type of waveform used for 
cardioversion. In persistent cases, clinicians continue to have the option to either increase shock 
intensity or switch to an alternate electrode placement.

CLINICAL SUMMARY: INTRA-OPERATIVE VENTRICULAR DEFIBRILLATION

Overview
The defibrillation efficacy of Physio-Control biphasic truncated exponential (BTE) waveform was 
compared to the standard monophasic damped sine waveform (MDS) in a prospective, randomized 
multi-center study of patients undergoing intra-operative, direct defibrillation for ventricular fibrillation 
(VF). A total of 251 adult patients were enrolled in the study; 98 of these developed VF that was 
treated with one or more study shocks. Seven patients who did not satisfy all protocol criteria were 
excluded from analysis.

Subjects were randomized to receive BTE or MDS shocks from LIFEPAK 12 defibrillator/monitors. 
Those who developed VF after removal of the aortic clamp received progressively stronger shocks of 
2, 5, 7, 10 and 20 joules (J) using 2-inch paddles until defibrillation occurred. A 20 J crossover shock 
of the alternate waveform was given if VF persisted. 

This study showed that these biphasic shocks have higher defibrillation efficacy, requiring fewer 
shocks, less threshold energy and less cumulative energy than monophasic damped sine shocks.

Objectives
The primary objective of the study was to compare the cumulative efficacy of BTE shocks to MDS 
shocks at 5 J or less. A triangular sequential design was used to test for a difference between 
waveform groups. 

The secondary objective was to provide an estimation of the dose response relationship for the two 
waveforms that would allow physicians to make well-informed selections of energy doses for intra-
operative defibrillation with biphasic shocks.

Results
Thirty-five male and 15 female subjects were randomized to the BTE group; 34 and 7 to the MDS 
group. Mean age was 66 and 68 years, respectively. There were no significant differences between 
BTE and MDS treatment groups for cardiac etiology, arrhythmia history, current cardiac medications, 
American Society of Anesthesiology (ASA) risk class, left ventricular wall thickness, cardiopulmonary 
bypass time, core temperature or blood chemistry values at the time of aortic clamp removal.

Cumulative defibrillation success at 5 J or less, the primary endpoint of the study, was significantly 
higher in the BTE group than in the MDS group (p=0.011). Two of the 91 patients included in this 
primary endpoint analysis could not be included in more comprehensive analyses due to protocol 
variances that occurred in the shock sequence after the 5 J shock. Thus, the cumulative success rates 
for intra-operative defibrillation in the remaining 89 patients are presented in Table A-7 and Figure 
A-2. These data provide a reasonable estimate of the expected probability of defibrillation success for 
a single shock at any given energy level within the range studied. 

Compared to the MDS group, the BTE group required, on average, fewer shocks (2.5 vs. 3.5: 
p=0.002), less threshold energy (6.8 J vs. 11.0 J: p=0.003) and less cumulative energy (12.6 J vs. 23.4 
J: p=0.002). There was no significant difference between success rates for BTE versus MDS 
crossover shocks.
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Figure A-2   Cumulative Shock Success for Intra-operative Defibrillation with Monophasic (MDS) and Biphasic (BTE) 
Shocks: Observed Rates (n) Plotted with Estimated Dose Response Curves

Conclusions

The data demonstrate that the Physio-Control biphasic waveform is clinically superior to the 
conventional monophasic damped sine waveform for intra-operative internal defibrillation of VF. 
Specifically, these biphasic shocks have higher defibrillation efficacy, while requiring fewer shocks, 
less threshold energy and less cumulative energy than monophasic damped sine shocks. There were 
no unsafe outcomes or adverse effects from the use of the biphasic waveform.

Guidance for Selection of Shock Energy

Biphasic waveform technology is an emerging standard in cardiac defibrillators. Defibrillation efficacy 
and dose recommendations have not been previously reported for open chest, direct defibrillation. The 
results of this study1 provide specific guidance for three possible strategies in developing a dosing 
regimen.

Table A-7   Cumulative Shock Success Rates and Crossover Shock Results for Intra-operative Defibrillation

Energy Setting 2 J 5 J 7 J 10 J 20 J 20 J Crossover Successes

MDS: n = 41 7% 22% 34% 51% 76% 3 of 8 pts succeeded with 
20 J BTE shock

BTE: n = 48* 17% 52% 67% 75% 83% 3 of 8 pts succeeded with 
20 J MDS shock

*Two subjects randomized to the BTE group were unable to be included in the cumulative success rates shown in the 
table and figure due to protocol deviations occurring after the 5 J shock.

1 B. Schwarz et al., “Direct defibrillation during cardiothoracic surgery is more effective with biphasic shocks than 
monophasic damped sine wave shocks,” European Heart Journal, 2001, 22(supplement):89. Abstract.
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• To optimize for lower initial and cumulative energy using a step-up protocol, select 5 J for the first 
shock and use small incremental increases in energy if further shocks are needed. In this study, 
biphasic shocks of 5 J were successful in approximately half of the patients.

• To optimize for more rapid defibrillation and fewer shocks, select the same BTE energy level used 
previously with MDS (for example, 20 J BTE instead of 20 J MDS), which can be expected to 
increase the success rate yet decrease by approximately 30% the peak current of the first and 
subsequent shocks.

• To maintain an equivalent degree of efficacy as previously observed with MDS shocks, a BTE 
energy level one-half of that previously used for MDS shocks (for example, 10 J BTE instead of 
20 J MDS) would be an appropriate choice.

Each of these strategies should provide effective defibrillation therapy while substantially reducing the 
amount of peak current to which the heart is exposed. 

Fibrillation may persist for a variety of reasons unrelated to the type of waveform used for defibrillation. 
In cases where fibrillation is persistent, physicians continue to have the option to either increase shock 
intensity or switch to a larger paddle size. Larger paddle size is known to decrease energy 
requirements for successful defibrillation.1

1 Y. Zhang et al., “Open chest defibrillation: biphasic versus monophasic waveform shocks,” J Am Coll Cardiol, 2001, 
37(2 supplement A):320A.
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APPENDIX B
SCREEN MESSAGES

Table B-1 lists and describes screen messages that the LIFEPAK 12 defibrillator/monitor may display 
during operation.
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Table B-1  Summary of Screen Messages

Message Description

ABNORMAL ENERGY 
DELIVERY 
(biphasic configuration)

Message appears if discharge occurs when the paddles are shorted together 
(see warning, page 4-13), if open air discharge occurs, or if the patient 
impedance is out of range. Message may also appear in certain types of 
internal faults.

ACCESS DENIED Message appears after 3 consecutive incorrect attempts to enter the passcode 
for manual mode.

ACQUIRING 12-LEAD Monitor is acquiring the data for 12-Lead ECG report.

ADVISORY MODE- 
MONITORING

Mode in which the unit is monitoring the patient ECG for a shockable rhythm 
and functioning as a semi-automatic external defibrillator. 

ALARM APNEA No valid breath has been detected for 30 seconds.

ALARMS SILENCED Message appears whenever alarms are silenced. An alert tone with status 
message ALARMS SILENCED occurs periodically to remind you that alarms 
have been silenced.

ANALYZING 12-LEAD Monitor is analyzing the data for 12-lead ECG report.

ANALYZING NOW–STAND 
CLEAR

The AED is analyzing the patient ECG rhythm.

BATTERY X LOW Advises you when there is a low battery condition in one of the two installed 
batteries. 

BUSY/WAITING TO REDIAL 
202*

Destination may be busy receiving report from another device.

CALL NOT COMPLETED 
200*

Unidentifiable connection error.

CALL NOT COMPLETED 
203*

Call not answered.

CANNOT CHARGE Message appears when CHARGE button is pressed and the synchronize 
source is missing for synchronized cardioversion, the therapy cable is not 
connected, or QUIK-COMBO electrodes are not attached to the therapy cable.

CHARGING TO XXX J This message appears when you press the front panel or the standard 
paddles CHARGE button.

CHECK BATTERY Message appears if communication with a FASTPAK 2 battery is lost.

CHECK CO2 CO2 module needs to be inspected by service personnel.

CHECK FOR PULSE AED prompt after each standard 3 shock sequence or NO SHOCK ADVISED 
message.

CHECK PATIENT! This message appears if a potentially shockable rhythm appears when in 
CPSS or if the VF/VT alarm is on.

CHECK PRINTER Message appears when either the printer door is open, there is no paper in the 
printer, or there is any other printer malfunction.

CO2 AUTOZERO Automatically performs a zero-point calibration.

CO2 FILTERLINE 
BLOCKAGE

EtCO2 filterline is twisted or clogged or airway adapter is clogged; the 
message appears after 30 seconds of unsuccessful purging.



Screen Messages

B-2  LIFEPAK 12 Defibrillator/Monitor Series Operating Instructions

CO2 FILTERLINE OFF EtCO2 FilterLine is disconnected.

CO2 FILTERLINE PURGING EtCO2 filterline tube is twisted or clogged with liquid.

CO2 INITIALIZING EtCO2 monitor is performing a self-check.

CONNECT CABLE Message appears in Manual Mode if therapy cable is not connected when you 
press charge. Message appears in pacing mode if QUIK-COMBO cable is not 
connected when you increase current. Message appears in AED Advisory 
Mode if QUIK-COMBO cable is not connected when you press ANALYZE.

CONNECT CHEST LEADS Message appears if the limb lead attachment is connected when 12-lead 
analysis is selected or active until you connect Leads V1-V6 or select another 
function.

CONNECT ELECTRODES The defibrillator has detected that the therapy electrodes are disconnected.

CONNECTING Message appears when transferring data using a direct connection between 
the defibrillator and a PC or other data processing equipment.

CURRENT FAULT This message appears when the comparison between delivered and selected 
pacing current is out of tolerance.

DATA ERROR Report contains a data error (cannot be transmitted).

DEMAND Message appears when the pacemaker is in the Demand Mode.

DIALING Monitor is waiting for dial tone or dialing the phone number.

DISARMING... The disarming screen appears when the decision is made to dump the energy 
charge.

ECG CABLE OFF Message appears when printing and the ECG cable is removed.

ECG LEADS OFF Multiple ECG electrodes are disconnected either at power up or during 
monitoring.

ENERGY DELIVERED Message appears following energy transfer. 

ENERGY FAULT Message appears when the comparison between stored and selected energy 
is out of tolerance. This message may display during defibrillation in Manual 
Mode or Advisory Mode. 

ENERGY SELECT/XXX J Message appears when you press the Front Panel or standard paddles 
ENERGY SELECT button.

EXCESSIVE NOISE 
12-LEAD CANCELED

This message appears if the defibrillator detects noise for longer than 30 
seconds that is too great to record a 12-Lead ECG report.

IF NO PULSE, PUSH 
ANALYZE

Message appears following CPR interval if so configured.

IF NO PULSE, START CPR Prompts you to initiate CPR if no pulse and to continue with CPR until 
completion tone.

IF YOU WITNESSED THE 
ARREST, PUSH ANALYZE

INITIAL CPR message following START CPR prompt to remind user to deliver a 
shock immediately if the user witnessed the arrest.

LA LEADS OFF ECG electrode LA disconnected.

LL LEADS OFF ECG electrode LL is disconnected.

Message Description
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LOST CONNECTION 401* Connection with the destination was interrupted.

MAINTENANCE DUE Reminder message appears at the interval set in service mode. It will continue 
to appear until reset or turned off.

MANUAL MODE DISABLED Message appears in the status region when Manual Mode is configured with 
Restricted Access.

MODEM INITIALIZATION 
ERROR 100*

Unidentifiable modem initialization error.

MODEM INITIALIZATION 
ERROR 102*

Modem initialization string is incorrect.

MODEM INITIALIZATION 
ERROR 103*

Fax modem setup error.

MODEM INITIALIZATION 
ERROR 104*

Fax modem failed to detect Class 2/2.0 fax host.

MOTION DETECTED!/STOP 
MOTION!

The defibrillator detects motion during ECG analysis, thereby inhibiting 
analysis.

NIBP AIR LEAK NIBP cuff applied too loosely or there is a leak in cuff/monitor pneumatic 
system.

NIBP CHECK CUFF NIBP cuff is not connected to patient or device.

NIBP FAILED The NIBP monitor cannot establish zero-pressure reference.

NIBP FLOW ERROR The NIBP pneumatic system is not maintaining stable cuff pressure.

NIBP INITIALIZING Message appears when a NIBP is requested and unable to be successful due 
to a 30 second reset.

NIBP MOTION The patient extremity moved too much for the NIBP monitor to accurately 
complete the measurement.

NIBP OVERPRESSURE NIBP cuff pressure exceeded 290 mmHg.

NIBP RANGE ERROR The NIBP systolic reading exceeds the measurement range of 255 mmHg.

NIBP TIME OUT The NIBP monitor did not complete a measurement in 120 seconds.

NIBP WEAK PULSE The monitor did not detect any pulses.

NO DIAL TONE 201* No phone power. Disconnected cable or phone service not active.

NO ANSWER 203* Call not answered.

NO MODEM FOUND 101* Modem disconnected or modem is not connected to an analog telephone line.

NO PHONE NUMBER Appears if a site or phone number has not been configured in Setup whenever 
a transmission is attempted.

NO SHOCK ADVISED The defibrillator did not detect a shockable rhythm.

NOISY DATA! PRESS 
12-LEAD TO ACCEPT

Monitor detects excessive signal interference, such as patient motion, while 
acquiring data. Message remains displayed while the monitor attempts to 
acquire data without interference. You may press the 12-LEAD button to 
override noisy data.

Message Description
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NON-DEMAND Message appears when the pacemaker is in Non-demand (asynchronous) 
Mode.

PX NOT ZEROED Message appears when the transducer is connected or reconnected.

PX TRANSDUCER NOT 
DETECTED

Message appears when an IP transducer is disconnected from the 
defibrillator/monitor.

PX ZEROED Message appears after successful zeroing of the transducer.

PX ZEROING Message appears when zero is selected.

PACER FAULT Pacemaker has detected a pacing fault condition due to high pacing rate or 
loss of interprocessor communication. Pacing function stops.

PACING STOPPED Message appears and pacing stops whenever any of the following occurs: 
pacer electrodes off, pacer cable disconnected, or pacer failure due to high 
pacing rate or high impedance. 

PASSCODE FAILED Message appears in status region when an incorrect passcode has been 
entered.

PAUSED Message appears when/while the pacing PAUSE button is pressed and held. 
Current pulses are applied at reduced frequency while the MA and PPM 
settings are maintained.

PUSH ANALYZE Press ANALYZE to begin ECG analysis.

PUSH SELECTOR KNOB 
TO DISARM

Message appears on the charging screen overlays to instruct you how to 
disarm the charge.

PUSH PADDLE BUTTON 
TO SHOCK!

If internal paddles are attached, the front panel SHOCK button is disabled. 
Message appears if you attempt to transfer energy by pressing the front panel 
SHOCK button.

PUSH PADDLE BUTTONS 
TO SHOCK!

If standard paddles are attached, the front panel SHOCK button is disabled. 
Message appears if you attempt to transfer energy by pressing the front panel 
SHOCK button.

PUSH SHOCK BUTTON! The defibrillator is fully charged and ready to provide therapy. This prompt 
appears when a therapy cable or internal paddles are connected.

RA LEADS OFF ECG electrode RA is disconnected.

REPLACE BATTERY Message appears when power loss is imminent due to a low battery condition.

SHOCK ADVISED! The defibrillator has analyzed the patient ECG rhythm and detected a 
shockable ECG rhythm.

SPO2: CHECK SENSOR The SpO2 sensor detached from the patient after a measurement was 
obtained.

SPO2: LOW PERFUSION Patient has a weak pulse.

SPO2: NO SENSOR 
DETECTED

Indicates a sensor has disconnected from the monitor.

SPO2: SEARCHING FOR 
PULSE

Displays after the pulse oximetry sensor is first connected to the defibrillator.

Message Description
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SPO2: SENSOR OFF

(Nellcor only)
This message appears if the SpO2 sensor comes off the patient for any 
reason once a measurement has been obtained.

SPO2: UNKNOWN 
SENSOR

A sensor is connected to a device that is not a Physio-Control approved 
sensor.

STAND CLEAR/PUSH 
SHOCK BUTTON

Prompts you to stand clear and push SHOCK button.

START CPR The AED prompt that follows a NO SHOCK ADVISED decision or after a shock is 
delivered.

SWITCHING PRIMARY TO 
LEAD II

This message appears when PADDLES LEAD is not available and you have 
pressed the ADVISORY button.

SWITCHING PRIMARY TO 
PADDLES

This message appears when PADDLES LEAD is available and you have 
pressed the ADVISORY or ANALYZE button.

TRANSDUCER NOT 
DETECTED

Message appears when an IP transducer is disconnected from the 
defibrillator/monitor.

TRANSMISSION 
CANCELLED

LIFEPAK 12 operator cancelled the transmission.

TRANSMISSION 
COMPLETED

Defibrillator successfully transmits.

TRANSMISSION FAILED 
500*

Defibrillator or phone battery low or power at destination is not on.

TRANSMISSION FAILED 
501*

Wrong phone number or computer application program is not ready.

TRANSMISSION FAILED 
502*

Fax host error during Phase-C, fine, ECM-on, 9600 bps negotiations.

TRANSMISSION FAILED 
503*

Trying to send fax of the wrong type or fax is not available to transmit.

TRANSMISSION FAILED 
600*

Connection is busy, defibrillator has tried to send data three times, or noisy 
phone connection or poor cellular service.

TRANSMISSION FAILED 
601*

Destination device power not connected, wrong phone number, or receiving 
phone line not active.

UNABLE TO CONNECT 
300*

Unidentifiable connection error.

UNABLE TO CONNECT 
301*

Receiving site answered but unable to connect.

UNABLE TO CONNECT 
302*

Receiving site answered but unable to connect within a timeout interval.

UNABLE TO CONNECT 
303*

Fax host error at receiving end during Phase-A call establishment.

UNABLE TO CONNECT 
304*

Fax host error at receiving end during Phase-B negotiations.

Message Description
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USE ECG LEADS Message appears when attempting synchronized cardioversion and PADDLES 
LEAD is selected.

USER TEST FAILED Message appears following an unsuccessful User Test.

USER TEST IN PROGRESS Message appears in the status region after you select the USER TEST Button 
from the OPTIONS overlay.

USER TEST PASSED Message appears following a successful User Test.

VX LEADS OFF ECG electrode “VX” (such as “V1”) is disconnected.

XX LEADS OFF ECG electrode “XX” (such as “RA”) is disconnected.

XX% TRANSMITTED xx% of the transmission is completed.

ZERO FAILED Message appears when zeroing an IP transducer was attempted and was 
unsuccessful.

* Code numbers are printed in the event log and are not displayed on the screen. Refer to Table 6-5 for more 
information.

Message Description
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APPENDIX C
OPERATOR’S CHECKLIST

This Operator’s Checklist may be reproduced. 





LIFEPAK® 12 Defibrillator/Monitor Series
OPERATOR’S CHECKLIST

Unit Serial No.: _______________________________
Location:____________________________________

Instruction
Recommended 

Corrective Action

Date

Initials

Insert a  ✔  in the box after completing each instruction.

1 Inspect physical condition for:

Foreign substances Clean the device.

Damage or cracks Contact a qualified service technician.

2 Check therapy cable or standard hard paddles: 

Therapy cable If any task fails, first replace the therapy 
cable and repeat the tasks. 
If any task continues to fail, contact a 
qualified service technician.

Turn on device

Connect therapy cable to device and test load

Select Paddles lead, 200 Joules, and press CHARGE button

Press SHOCK button

Confirm screen message "Energy Delivered"

Standard hard paddles If any task fails, first replace the therapy 
cable and repeat the tasks. 
If any task continues to fail, contact a 
qualified service technician.

Turn on device

Select Paddles lead

With paddles in the paddle wells, turn Energy Select
dial on the hard paddles to 10 Joules

Press CHARGE button on the hard paddles

Press both discharge buttons
• Note screen messages
• If a monophasic unit, the message "Energy Not Delivered" 

is displayed
• If a biphasic unit, the message "Abnormal Energy Delivered" 

is displayed
Remove hard paddles from the paddles wells
• Screen should display artifact

Place the paddles electrode surfaces together
• Screen should display a flat line

Cables and paddles are a critical part of therapy delivery. Ensure all cables and paddles, including backups, are 
routinely tested. These accessories suffer wear and tear. Physio-Control recommends replacement of these 
accessories every three years to reduce the possibility of failure during a patient use.

This is a suggested checklist to inspect and test this device. Frequency of inspection and testing should correlate to application and 
frequency of use. When used in the out-of-hospital mobile environment, testing on a daily basis is recommended. When used in 
a far less stressful and less demanding environment, testing could be less frequent and as required by local protocols. You may 
also refer to the American Heart Association. Guidelines 2000 Cardiopulmonary Resuscitation and Emergency Cardiovascular 
Care: International Consensus on Science. Circulation. 2000;102(suppl I). American Heart Association ACLS: Principles and 
Practices. Richard O. Cummins., ED.:2003. This form may be reproduced.



* Always allow at least 2 seconds between turning on the device and disconnecting from AC/DC power, regardless of the order of the actions.

3 Inspect Power Source for: 

Broken, loose, or worn battery pins Contact a qualified service technician.

Damaged or leaking battery Discard/recycle battery

Two fully charged batteries installed Replace battery.

Fully charged spare batteries available Obtain battery.

Optional AC Power Adapter LEDs are lit Contact a qualified service technician.

Broken, loose, or worn optional power 
adapter cables

Replace damaged or broken parts.

4 Check therapy and ECG electrodes for:

Expiration date Replace if expired.

Spare electrodes available Obtain spare electrodes.

5 Examine accessory cables for 
cracking, damage, broken or bent parts 
or pins, and paddle surfaces for pitting. Replace damaged or broken parts.

6 With the battery installed, disconnect the device
from AC/DC power adapter, wait at least 2 seconds*, 
and then press ON and look for:

Self-test messages If absent, contact a qualified service 
technician.

Momentary illumination of each LED 
and all LCD segments

If absent, contact a qualified service 
technician.

LOW BATTERY or REPLACE BATTERY 
messages

Replace the battery immediately.

Service indicator illuminated (on device and 
power adapter)

Contact a qualified service technician.

Perform User Test If test failed, contact a qualified service 
technician.

7 Reconnect the device to AC/DC power adapter

8 Check ECG printer for:

Adequate paper supply Replace if necessary.

Ability to print If not working, contact a 
qualified service technician.

Instruction
Recommended 

Corrective Action

Date

Initials
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APPENDIX D
SHOCK ADVISORY SYSTEM

This appendix describes the basic function of the Shock Advisory System (SAS).
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OVERVIEW OF THE SHOCK ADVISORY SYSTEM
The Shock Advisory System (SAS) is an ECG analysis system built into the biphasic LIFEPAK 12 
defibrillator/monitor that advises the operator if it detects a shockable or nonshockable rhythm. This 
system makes it possible for individuals who are not trained to interpret ECG rhythms to provide 
potentially lifesaving therapy to victims of ventricular fibrillation or pulseless ventricular tachycardia. 
The Shock Advisory System contains the following features:
• Electrode Contact Determination
• Automated Interpretation of the ECG
• Operator Control of Shock Therapy
• Continuous Patient Surveillance System (CPSS)
• Motion Detection

The Shock Advisory System is active when the biphasic LIFEPAK 12 defibrillator/monitor is used as 
an automated external defibrillator (AED).

Electrode Contact Determination
The Shock Advisory System measures the patient's transthoracic impedance through the therapy 
electrodes. If the baseline impedance is higher than a maximum limit, it determines that the electrodes 
do not have sufficient contact with the patient or are not properly connected to the AED. When this 
occurs, ECG analysis and shock delivery are inhibited. The AED advises the operator to connect 
electrodes when there is insufficient electrode contact.

Automated Interpretation of the ECG
The Shock Advisory System recommends a shock if it detects the following:

• Ventricular fibrillation — with a peak-to-peak amplitude of at least 0.08 mV.
• Ventricular tachycardia — defined as having a heart rate of at least 120 beats per minute, QRS 

width of at least 0.16 seconds, and no apparent P waves.

Pacemaker pulses may prevent advisement of an appropriate shock, regardless of the patient’s 
underlying rhythm. The Shock Advisory System is designed to recommend no shock for all other ECG 
rhythms, including asystole, pulseless electrical activity, idioventricular rhythms, bradycardia, 
supraventricular tachycardias, and normal sinus rhythms.

ECG analysis is performed on consecutive 2.7-second segments of ECG. The analysis of two out of 
three consecutive segments must agree before a decision (SHOCK ADVISED or NO SHOCK ADVISED) is 
made.

SAS performance is summarized in the following table.

Table D-1  LIFEPAK 12 Series SAS Performance

Rhythm Class ECG Test1

Sample Size
Performance Goal Observed Performance

Shockable: VF 168 >90% sensitivity LIFEPAK 12 series meets the AAMI DF392 
requirements and AHA recommendations3.

Shockable: VT 65 >75% sensitivity LIFEPAK 12 series meets the AAMI DF39 
requirements and AHA recommendations.

Nonshockable:
NSR

144 >99% specificity
for NSR (AHA)

LIFEPAK 12 series meets the AHA 
recommendations.

Nonshockable: 
asystole

43 >95% specificity LIFEPAK 12 series meets the AAMI DF39 
requirements and AHA recommendations.
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1From Physio-Control ECG database. Each sample is run 10 times asynchronously.
2Association for the Advancement of Medical Instrumentation. DF39-1993 Standard for Automatic External Defibrillators 
and Remote-Control Defibrillators. Arlington, VA: AAMI;1993.

3Automatic External Defibrillators for Public Access Defibrillation: Recommendations for Specifying and Reporting 
Arrhythmia Analysis Algorithm Performance, Incorporating New Waveforms, and Enhancing Safety. AHA Task Force on 
Automatic External Defibrillation, Subcommittee on AED Safety and Efficacy. Circulation, 1997, Vol. 95, 1677-1682.
VF = ventricular fibrillation
VT = ventricular tachycardia
NSR = normal sinus rhythm

Operator Control of Shock Therapy
The Shock Advisory System causes the AED to charge automatically when it detects the presence of 
a shockable rhythm. When a shock is advised, the operator presses the SHOCK button to deliver the 
energy to the patient.

Continuous Patient Surveillance System
The Continuous Patient Surveillance System (CPSS) automatically monitors the patient's ECG rhythm 
for a potentially shockable rhythm while the electrodes are attached and the AED is turned on. CPSS 
is not active during ECG analysis or when the AED is in a CPR cycle.

The Shock Advisory System does not detect motion while CPSS is active. Therefore, there is a 
chance that motion distortion in the ECG rhythm may be interpreted by CPSS as a potentially 
shockable rhythm.

Motion Detection
The Shock Advisory System detects patient motion independent of ECG analysis. A motion detector is 
designed into the LIFEPAK 12 defibrillator/monitor. MOTION DETECTION can be configured in the setup 
mode to be ON or OFF.

A number of activities can create motion, including CPR, rescuer movement, patient movement, and 
some internal pacemakers. If variations in the transthoracic impedance signal exceed a maximum 
limit, the Shock Advisory System determines that patient motion of some kind is present. If motion is 
detected, the ECG analysis is inhibited. The operator is advised by a displayed message, a voice 
prompt, and an audible alert. After 10 seconds, if motion is still present, the motion alert stops and the 
analysis always proceeds to completion. This limits the delay in therapy in situations where it may not 
be possible to stop the motion. However, the rescuer should remove the source of motion whenever 
possible to minimize the chance of artifact in the ECG.

There are two reasons why ECG analysis is inhibited when the motion alert occurs, and why the 
rescuer should remove the source of the motion whenever possible:

• Such motion may cause artifact in the ECG signal. This artifact may occasionally cause the Shock 
Advisory System to reach an incorrect decision.

• The motion may be caused by a rescuer’s interventions. To reduce the risk of inadvertently 
shocking a rescuer, the motion alert prompts the rescuer to move away from the patient. This will 
stop the motion and ECG analysis will proceed.

The motion detection feature can be set to OFF. When this option is off, analysis of the ECG is allowed 
to proceed uninhibited even in the presence of motion, which may or may not cause artifact in the 
ECG as described previously. Artifact in the ECG can sometimes cause an erroneous shock advisory 
decision.

Nonshockable: all 
other rhythms 

531 >95% specificity LIFEPAK 12 series meets the AAMI DF39 
requirements and AHA recommendations.

Intermediate:
fine VF

29 Report only 89.7% sensitivity

Rhythm Class ECG Test1

Sample Size
Performance Goal Observed Performance
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The skill and training level of the care providers should be taken into consideration when deciding 
whether or not to turn off the motion detection feature. How readily do the users respond to the AED 
voice prompt? For example, do they immediately stop CPR upon hearing the ANALYZING NOW, STAND 
CLEAR prompt?
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APPENDIX E
INSERVICE MODE

This appendix describes the inservice mode.
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INTRODUCTION
The inservice mode allows you to practice or demonstrate monitoring functions of the LIFEPAK 12 
defibrillator/monitor without the device being connected to a patient or patient simulator. The following 
functions are active in inservice mode:

• ECG lead selection
• SpO2
• EtCO2
• NIBP
• IP
• Trend graphs
• Alarms
• Events

Accessing the Inservice Mode
To access the inservice mode:

1 Check that the defibrillator power is off and that all cables are disconnected.
2 While pressing the HOME and EVENT buttons, press the ON button. Continue to press all three 

buttons until the inservice screen appears:
Inservice Screen

Exit the inservice mode by turning off the defibrillator power.

Changing the ECG Lead
1 Rotate the SELECTOR to select Channel 1. The Channel 1 area at the top of the screen is 

highlighted.
2 Press the SELECTOR. The Channel 1 overlay appears.
3 Rotate the SELECTOR to Lead and press. The list of ECG Leads I, II, and III appears.
4 Rotate to Lead I, II or III, as desired, and press. The selected Lead appears on the display screen.

Selecting SpO2
1 Rotate the SELECTOR to highlight the SpO2 parameter at the left side of the screen.
2 Press the SELECTOR. The following overlay appears:

SPO2

You can change the SpO2 volume by pressing and rotating the SELECTOR.

Selecting SpO2, EtCO2, and Invasive Pressure Waveforms or Trend Graphs
1 Rotate the SELECTOR to select Channel 2 or Channel 3.
2 Press the SELECTOR.

The Channel overlay appears.
3 Press the SELECTOR.

The list of waveform options appears.
4 Rotate the SELECTOR to highlight the desired waveform and press.
5 Press HOME SCREEN. The waveform is now visible.

To change the waveform scale:

1 Rotate the SELECTOR to highlight the parameter area at the left side of the screen.
2 Press the SELECTOR.
3 Select scale by rotating and pressing the SELECTOR.

Note:  The CO2 waveform changes amplitude every 20 breaths so you can change scales.
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Selecting NIBP
1 Rotate the SELECTOR to highlight the NIBP parameter at the left side of the screen. 
2 Press the SELECTOR.

You can change the amplitude intervals and the initial cuff pressure by rotating and pressing the 
SELECTOR.

Selecting IP
1 Rotate the SELECTOR to highlight the P1 or P2 parameter at the left side of the screen.
2 Press the SELECTOR.

You can label the pressure waveform, select a scale, and zero the transducer by rotating and pressing 
the SELECTOR.

Changing Alarm Settings
1 Press ALARMS. The Alarms overlay appears.
2 Rotate the SELECTOR to Quick Set and press. The Heart Rate display changes to show alarm limits.
3 Observe the Heart Rate display. After about 1 minute, the Heart Rate goes into alarm.
4 Press the ALARMS button. Alarms are silenced for 2 minutes.

Note:  The Heart Rate alternates every 2 minutes between alarm and non-alarm states.

Selecting Patient Events
1 Press EVENT. The following overlay appears:

Event
2 Rotate the SELECTOR to highlight the desired event.
3 Press and rotate the SELECTOR to change an event.

Note:  You cannot enter a self-created event.
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APPENDIX F
INTERNATIONAL TRANSMIT CONNECTIONS

This appendix describes the transmit connections for international customers only.
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EQUIPMENT CONNECTIONS FOR INTERNAL MODEM – CELLULAR 
(INTERNATIONAL CUSTOMERS ONLY)
Figure F-1 shows you the equipment connections for transmitting reports by global systems mobile 
(GSM) cellular telephone using an internal PC Card interface. 

Figure F-1   Equipment Connections for Internal Modem – Cellular (International Customers Only)

Computer

Public Switched
Telephone Network

Fax

Cellular
Base station

PC Card Interface

12

Connection Procedure:
1. Install the PC Card and
Modem Door, connecting the
Modem Interface Cable to the
PC Card edge connector. 
2. Connect the telephone and
Modem Interface Cable.

Modem Interface Cable

H

123

SELECTOR
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ABOUT CPRMAX TECHNOLOGY
Physio-Control cprMAX technology is designed to allow resuscitation protocols to maximize the 
quantity of CPR administered during treatment with an AED, consistent with the 2005 American Heart 

Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care 1 

(AHA Guidelines) and the European Resuscitation Council Guidelines for Resuscitation 2005 2. 

Setup options should be changed only under the direction of a physician knowledgeable in 
cardiopulmonary resuscitation who is familiar with the literature in this area.

The cprMAX technology includes the following setup options:

• INITIAL CPR. Prompts the user to perform an initial period of CPR. Applies only to immediately after 
turning on the AED or after the first analysis. 

• PRE-SHOCK CPR TIME. Prompts for CPR after a shockable ECG rhythm is detected, before the shock 
is delivered. If INITIAL CPR is set to OFF, then PRE-SHOCK CPR applies to all shock advised decisions 
(including the first analysis).

• CPR TIME 1 AND 2. CPR time periods after shocks or no shock advised decisions respectively.
• STACKED SHOCKS. Eliminates the analysis after each shock and inserts prompting for CPR after 

each shock. This eliminates the three-shock stack.
• PULSE CHECK. Indicates when, if ever, the device is to prompt for pulse checks.

AED protocols are aligned with the AHA and ERC Guidelines when the setup options are set as 
follows:

• Initial CPR: OFF

• PreShock CPR Time: OFF

• CPR Times 1 & 2: 120 SECONDS

• Stacked Shocks: OFF

• Pulse Check: NEVER

The above options are the factory default settings for cprMAX technology. Your hospital procedures 
should determine whether or not to change the options and should ensure that you receive training.

AED OPERATION WITH CPRMAX TECHNOLOGY
The following paragraphs describe AED operation with cprMAX technology setup options.

Initial CPR
The INITIAL CPR option prompts the user to perform an initial period of CPR. The choices are: OFF, 
ANALYZE FIRST and CPR FIRST. The factory default is OFF.

• The OFF setting has no prompting for an initial CPR period.
• The ANALYZE FIRST setting prompts for analysis and then CPR. If the analysis determines that a 

shock is needed, the AED will prompt, IF YOU WITNESSED THE ARREST, PUSH ANALYZE, which provides 
the opportunity to end CPR early and proceed directly to delivering a shock.

• The CPR FIRST setting prompts the user to perform CPR immediately after the defibrillator is 
powered on. The AED will also prompt, IF YOU WITNESSED THE ARREST, PUSH ANALYZE, which provides 
the opportunity to end CPR early and proceed directly to analysis.

Hospital protocols which choose to implement this option should develop a protocol and provide 
training to responders instructing them when to end the initial CPR interval early. Potential situations 
for instructing responders to end CPR early include:

• The patient's collapse was witnessed by the responder.

1.2005 American Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. 
Circulation 2005;112 (Supplement 1V).

2.European Resuscitation Council Guidelines for Resuscitation 2005. J. Resuscitation 2005; 67 (Supplement 1).
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• The responder ascertains that fewer than four or five minutes have elapsed since the patient's 
collapse.

• The patient exhibits agonal breathing, an indicator of a short downtime.
• The responder ascertains that CPR of adequate quality and duration has already been provided 

before attaching the AED electrodes.

Refer to Special AED Setup Options on page 4-10 for a more detailed description of the AED 
prompting sequence for each INITIAL CPR option.

Initial CPR Time
The INITIAL CPR TIME option apples when INITIAL CPR is set to ANALYZE FIRST or CPR FIRST. It sets the CPR 
time for that CPR period. The time choices for INITIAL CPR TIME are: 15, 30, 45, 60, 90, 120, and 180 
SECONDS. The default setting is 120 seconds.

Pre-shock CPR Time
The PRE-SHOCK CPR time option inserts prompting for CPR when a shockable ECG rhythm is detected 
and during the time the AED is charging. It applies only when analysis results in SHOCK ADVISED 
decisions. When INITIAL CPR is set to OFF or CPR FIRST, PRE-SHOCK CPR time applies to the first and all 
subsequent shocks. When INITIAL CPR is set to ANALYZE FIRST, PRE-SHOCK CPR time apples to the 
second and all subsequent shocks. The choices for PRE-SHOCK CPR time are: OFF, 15, and 30 
SECONDS. To prompt for CPR only for the time the capacitor is charging, select the 15-seconds CPR 
interval. The SHOCK button is not enabled until charging and CPR time are completed. The default 
setting for PRE-SHOCK CPR time is OFF.

Note: Although the SHOCK button is disabled during the Pre-shock CPR interval, it becomes active 
as soon as the Pre-shock CPR interval ends. To minimize the interval between the final chest 
compression and shock delivery (while maintaining responder safety), hospital protocols which 
select this option should provide specific training and protocols to address the rapid transition from 
Pre-Shock CPR to shock delivery.

Stacked Shocks
When set to OFF, the STACKED SHOCKS option inserts prompting for CPR after each (a single) shock. 
This eliminates the three-shock stack. CPR is prompted after the shock regardless of the ECG rhythm. 
The CPR time following the shock is determined by the CPR TIME 1 setting selected. Choices for the 
STACKED SHOCKS option are ON or OFF. The default setting is OFF.

When this option is set to ON, the defibrillator follows the previously traditional stacked shock protocol 
and delivers up to three consecutive shocks, as necessary, without interposed CPR.

Pulse Check
The PULSE CHECK option inserts prompting to check for a pulse or check the patient, depending on the 
PULSE PROMPT setting. The choices for PULSE CHECKS are: ALWAYS, AFTER EVERY NSA, AFTER SECOND 
NSA, and NEVER. The default setting is NEVER.

• The ALWAYS option prompts for a pulse check after CPR Times 1 and 2, after a NO SHOCK ADVISED 
decision, after a single SHOCK ADVISED decision with STACKED SHOCKS OFF, or after three 
consecutive SHOCK ADVISED decisions IF STACKED SHOCKS is ON.

• The AFTER EVERY NSA option prompts for a pulse check after every NO SHOCK ADVISED decision.
• The AFTER SECOND NSA option prompts for a pulse check after the second analysis if the second 

analysis results in a NO SHOCK ADVISED decision, regardless of the first analysis decision (SHOCK 
ADVISED or NO SHOCK ADVISED).

• The NEVER option eliminates all PULSE CHECK prompts.
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 EC Declaration Of Conformity  

 

Physio-Control, Inc. 
11811 Willows Road NE 
Redmond, WA 98052 USA  

Medtronic B.V. 
Earl Bakkenstraat 10 
6422 PJ Heerlen 
The Netherlands 

Physio-Control declares that the CE marked product 

Product Name: LIFEPAK® 12 Defibrillator/Monitor series (Biphasic only) 
Part Number(s): VLP12 (new)  
 UVLP12 (Remanufactured) 

Conforms to European Directive 93/42/EEC (Medical Device Directive) class IIb, assessed per Annex II, and complies with: 

Safety: 
EN 60601-1:1996/IEC 60601-1:1995 
Internally powered, type BF with CF parts, IPX4 

IEC 60601-2-4:1983 
EN 60601-2-30/IEC 60601-2-30:1995 
EN 60601-2-34/IEC 60601-2-34:1995 
EN 864:1996 
EN 1060-1:1995 
EN 1060-3:1997 

  

EMC: 
EN 60601-1-2:2004*; EN 60601-2-4:2003* 
CISPR11:2004  Class B, Group 1 
IEC 61000-3-2:2000  Class A 
IEC 61000-3-3:2001 
EN 61000-4-2/IEC 61000-4-2:2001  8kV CD, 15kV AD 
EN 61000-4-3/IEC 61000-4-3:2002  10V/m (20V/m EN 60601-2-4)* 
EN 61000-4-4/IEC 61000-4-4:2004  Level 3 Power Lines 
EN 61000-4-5/IEC 61000-4-5:2001  Lines to GND±2.0Kv,  
Line to Line±1.0Kv 

IEC 61000-4-6:2004  10VRMS in ISM Bands, 3VRMS in Outside ISM 
Bands 

IEC 61000-4-8:2001 3A/m; IEC 61000-4-11:2004 
Included are the following accessories:  

Medical 
QUIK-COMBO™ pacing/defibrillation/ECG electrodes 
QUIK-COMBO RTS pacing/defibrillation/ECG electrodes 
QUIK-COMBO PEDIATRIC pacing/defibrillation/ECG electrodes 
QUIK-COMBO REDI-PAK™ pacing/defibrillation/ECG 
electrodes 

QUIK-COMBO Therapy cable 
FAST-PATCH® PLUS pacing/defibrillation/ECG electrodes 
FAST-PATCH defibrillation cable 
Standard paddles 
Pediatric paddle (two required) 
External sterilizable paddles 
Internal handles with discharge controls 
Internal electrodes 
3-lead ECG cable 
5-wire ECG cable 
12-lead ECG cable (includes main cable, limb lead 
attachment, and precordial lead attachment) 

QUIK-COMBO Test Plug 
AC Power Adapter 
Power Adapter extension cable 
FASTPAK® battery 
FASTPAK 2 battery 
LIFEPAK SLA battery 
LIFEPAK NiCd battery 
Test load 3005389  
Carry bag with strap, Polo

OEM Accessories  
SpO2 Option (Masimo®) 
Patient cables: LNOP (4, 8, and 12 ft) and LNCS (4, 10, and 14 ft) 
Extension cable, LNCS (4 ft) 
Reusable LNOP and LNCS sensors 
Disposable LNOP and LNCS sensors 
Disposable LNOP and LNCS sensors sample kits 
MNC-1 adapter cables: (4 and 10 ft) 
SpO2 Option (Nellcor®) 
Extension cables: (4 and 8 ft) 
Reusable sensors (DURASENSOR®, Oxiband®, and DURA-Y) 
Disposable sensors (Oxisensor®) 
Disposable sensor sample kit 
Wraps (Posey, foam, adhesive) 
NIBP Option 
NIBP reusable blood pressure cuffs 
NIBP disposable blood pressure cuffs 
NIBP Hose 
EtCO2 Option 
EtCO2 Microstream™ airway adapter 
EtCO2 Nasal FilterLine™ 
IP transducers (5μV/V/mm Hg, AAMI BP-22 compliant) 

Non-Medical Accessories 
Modem 
Cellular modem cable 
PC Serial Port Cable, RoHS compliant 
Configuration Transfer Cable, RoHS compliant 
LIFENET® BLUE wireless data transfer 
 

 
 
Signed July 8, 2008 

Redmond, WA 

 
Paula Lank 
Vice President, Regulatory Affairs 

This declaration applies to CE marked devices produced after the date of issuance of this declaration and before it is either superseded 
by another declaration or withdrawn. 

*See EMC tables in Operating Instructions, LIFEPAK 12 defibrillator/monitor series 3207414-001 
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Essential Performance
The LIFEPAK 12 defibrillator/monitor system maintains safe and effective performance of the 
defibrillation therapy and patient monitoring functions when operated in the electromagnetic 
environment specified in Tables 2 through 4.

Table H-1  Guidance and Manufacturer’s Declaration - Electromagnetic Emissions

The LIFEPAK® 12 defibrillator/monitor system is intended for use in the electromagnetic environment 
specified below. The customer or the user of the LIFEPAK 12 defibrillator/monitor system should ensure 
that the device is used in such an environment.

Emissions Test Compliance Electromagnetic Environment - Guidance

RF emissions 

CISPR 11

Group 1 The LIFEPAK 12 defibrillator/monitor system uses RF energy 
only for its internal function. Therefore, its RF emissions are 
very low and are not likely to cause any interference in nearby 
electronic equipment.

RF emissions 

CISPR 11

Class B The LIFEPAK 12 defibrillator/monitor system is suitable for 
use in all establishments, including domestic establishments 
and those directly connected to the public low-voltage power 
supply network that supplies buildings used for domestic 
purposes.

Harmonic 
emissions

IEC 61000-3-2

Class A

Voltage 
fluctuations/
flicker emissions

IEC 61000-3-3

Complies
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Table H-2   Guidance and Manufacturer’s Declaration - Electromagnetic Immunity

The LIFEPAK 12 defibrillator/monitor system is intended for use in the electromagnetic environment 
specified below. The customer or the user of the LIFEPAK 12 defibrillator/monitor system should ensure 
that the device used in such an environment.

Immunity Test IEC 60601 
Test Level 

Compliance Level Electromagnetic Environment - 
Guidance

Electrostatic 
discharge (ESD)

IEC 61000-4-2

±6 kV contact

±8 kV air

±8 kV contact

±15 kV air

The LIFEPAK 12 defibrillator/monitor 
system is suitable for use in a dry 
environment.

Electrical fast 
transient/burst

IEC 61000-4-4

±2 kV for power 
supply lines

±1 kV for input/output 
lines

±2 kV for power 
supply lines

±1 kV for input/output 
lines

Mains power quality should be that of 
a typical commercial or hospital 
environment.

Surge

IEC 61000-4-5

±1 kV differential 
mode

±2 kV common mode

±1 kV differential 
mode

±2 kV common mode

Mains power quality should be that of 
a typical commercial or hospital 
environment.

Voltage dips, 
short 
interruptions and 
voltage variations 
on power supply 
input lines

IEC 61000-4-11

<5% UT
(>95% dip in UT)
for 0.5 cycle

40% UT
(60% dip in UT)
for 5 cycles

70% UT
(30% dip in UT)
for 25 cycles

<5% UT
(>95% dip in UT)
for 5 s

<5% UT
(>95% dip in UT)
for 0.5 cycle

40% UT
(60% dip in UT)
for 5 cycles

70% UT
(30% dip in UT)
for 25 cycles

<5% UT
(>95% dip in UT)
for 5 s

Mains power quality should be that of 
a typical commercial or hospital 
environment. If the user of the 
LIFEPAK 12 defibrillator/monitor 
system requires continued operation 
during power mains interruptions, it 
is recommended that the device be 
powered from an uninterruptible 
power supply or a battery.

Power frequency 
(50/60 Hz) 
magnetic field

IEC 61000-4-8

3 A/m 3 A/m Power frequency magnetic fields 
should be at levels characteristic of a 
typical location in a typical 
commercial or hospital environment.

Note: UT is the a.c. mains voltage prior to application of the test level.
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Table H-3   Guidance and Manufacturer’s Declaration - Electromagnetic Immunity

The LIFEPAK 12 defibrillator/monitor system is intended for use in the electromagnetic environment 
specified below. The customer or the user of the LIFEPAK 12 defibrillator/monitor system should ensure 
that the device is used in such an electromagnetic environment.

Immunity Test IEC 60601 Test Level Compliance 
Level

Electromagnetic Environment - Guidance

Portable and mobile RF communications 
equipment should be used no closer to any part 
of the LIFEPAK 12 defibrillator/monitor system, 
including cables, than the recommended 
separation distance calculated from the equation 
applicable to the frequency of the transmitter.

Recommended separation distance

Conducted RF

IEC 61000-4-6

3 Vrms

150 kHz to 80 MHz 
outside ISM bandsa

a.The ISM (industrial, scientific and medical) bands between 150 kHz and 80 MHz are 6,765 MHz to 6,795 MHz; 13,553 
MHz to 13,567 MHz; 26,957 MHz to 27,283 MHz; and 40,66 MHz to 40,70 MHz.

3 Vrms d = 1.2√ P

10 Vrms

150 kHz to 80 MHz 
in ISM bandsa

10 Vrms d = 1.2√ P

Radiated RF

IEC 61000-4-3

10 V/m

80 MHz to 2.5 GHz

10 V/m d = 1.2√ P   80 MHz to 800 MHz

d = 2.3√ P   800 MHz to 2.5 GHz

Where P is the maximum output power rating of 
the transmitter in watts (w) according to the 
transmitter manufacturer and d is the 
recommended separation distance in meters 
(m).b

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

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

b.The compliance levels in the ISM frequency bands between 150 kHz and 80 MHz and in the frequency range 80 MHz 
to 2.5 GHz are intended to decrease the likelihood that mobile/portable communications equipment could cause 
interference if it is inadvertently brought into patient areas. For this reason, an additional factor of 10/3 is used in 
calculating the recommended separation distance for transmitters in these frequency ranges.

Note 1: At 80 MHz and 800 MHz, the higher frequency range applies.

Note 2: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption 
and reflection from structures, objects and people.
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c.Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile 
radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically with accuracy. 
To assess the electromagnetic environment due to fixed RF transmitter, an electromagnetic site survey should be 
considered. If the measured field strength in the location in which the LIFEPAK 12 defibrillator/monitor system is used 
exceeds the applicable RF compliance level above, the LIFEPAK 12 defibrillator/monitor system should be observed 
to verify normal operation. If abnormal performance is observed, additional measures may be necessary, such as re-
orienting or relocating the LIFEPAK 12 defibrillator/monitor system.

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

Table H-4   Recommended Separation Distances between Portable and Mobile RF Communications Equipment and the 
LIFEPAK 12 defibrillator/monitor system

The LIFEPAK 12 defibrillator/monitor system is intended for use in an electromagnetic environment in 
which radiated RF disturbances are controlled. The customer or the user of the LIFEPAK 12 defibrillator/
monitor system can help prevent electromagnetic interference by maintaining a minimum distance 
between portable and mobile RF communications equipment (transmitters) and the LIFEPAK 12 
defibrillator/monitor system as recommended below, according to the maximum output power of the 
communications equipment.

Rated maximum 
output power of 

transmitter
W

Separation distance according to frequency of transmitter
m

150 kHz to 80 MHz 
outside ISM bands

d = 1.2√ P

150 kHz to 80 MHz 
in ISM bands

d = 1.2√ P

80 MHz to 800 MHz

d = 1.2√ P

800 MHz to 2.5 GHz 

d = 2.3√ P

0.01 0.12 0.12 0.12 0.23

0.1 0.38 0.38 0.38 0.73

1 1.2 1.2 1.2 2.3

10 3.8 3.8 3.8 7.3

100 12 12 12 23

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

Note 1: At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

Note 2: The ISM (industrial, scientific and medical) bands between 150 kHz and 80 MHz are 6,765 MHz to 6,795 
MHz; 13,553 MHz to 13,567 MHz; 26,957 MHz to 27,283 MHz; and 40,66 MHz to 40,70 MHz.

Note 3: An additional factor of 10/3 is used in calculating the recommended separation distance for transmitters 
in the ISM frequency bands between 150 kHz and 80 MHz and in the frequency range 80 MHz to 2.5 GHz to 
decrease the likelihood that mobile/portable communications equipment could cause interference if it is 
inadvertently brought into patient areas.

Note 4: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption 
and reflection from structures, objects and people.
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INDEX

Numerics
12-LEAD

Control, location of 2-13
12-lead ECG 3-5

About 1-xv
Acquiring a 12-lead ECG 3-9
Cable 3-5
Data acquisition mode 3-12
Identifying sites 3-9
Limb lead electrode placement 

3-10
Limb lead electrode sites 3-9
Override 3-12
Post-option 3-12
Precordial lead electrode sites 

3-10
Pre-option 3-12
Procedure 3-11
Report, 3-channel format 3-13
Report, 4-channel format 3-14
Setup menu 9-8

3-lead cable 3-5
5-wire cable 3-5

A
AC Power Adapter 7-1

Operation 7-6
AC Power Adapter operation 7-6
Accessories 8-16
ADVISORY

Control, location of 2-3
Use in AED 4-4

Advisory Mode (see AED)
AED

About 1-xiv

Configuration 4-4
Contraindications 1-xiv
Electrodes off 4-9
Indications for 1-xiv
Motion detected message 4-8
Operator considerations 1-xiv
Procedure 4-4
Setup menu 9-5
Shock counter 4-9
Therapy 4-4
Troubleshooting tips 4-12

AED Configuration 4-4
AED Mode (see AED)
AED procedure

Electrodes off 4-9
Motion detected 4-8
No shock advised 4-11
Shock advised 4-6
Shock counter 4-9

Alarm event 6-6
ALARMS

Control, location of 2-7
Alarms

Adjusting volume in OPTIONS 
2-9

Inservice Mode operation E-1
Limits 2-22
Managing 2-24
Quick Set 2-22
Setting 2-22
Setup menu 9-9
Silence 2-22
Silencing, preemptively 2-24
VF/VT Alarm 2-22
Wide or narrow limits 2-22

American Heart Association
Prehospital recommendations 

1-xv
Surviving cardiac arrest 1-xiv

ANALYZE
Control, location of 2-5

Anterior-lateral placement 3-4, 
4-3, 5-7

Anterior-posterior placement 
4-3, 5-8

Applying ECG electrodes 3-6
Approved for use with LP 12 8-18
Arterial (ART) 3-35
AT Commands 9-18
Automated External 

Defibrillation (see AED)

B
Basic Orientation 2-1
BATT CHG

Indicator, location of 2-5
Batteries

About types of 2-25
Battery pins 2-25
Description 8-10
Inspection 2-28
Installing 2-28
Maintenance 8-10
NiCd battery performance 

8-11
Receiving new 8-13
Recycling 8-13
Removing 2-28
Self-discharge rate 8-11
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SLA Performance Factors 
8-12

Storing 8-13
Temperature, battery charging 

8-11
Voltage depression 8-11

Battery charge (screen) 2-14
Battery wells 2-18
Bradycardia 1-xv

C
Cable connectors 2-10
Cabrera format 3-13
Canadian Standards Association 

1-5
Cardiopulmonary Resuscitation 

(see CPR)
Central venous (CVP) 3-35
CHARGE

Control, location of 2-5
Checklist, Operator’s C-1
Checks, function

Patient ECG cable 8-5
QUIK-COMBO cable pacing 

8-9
Standard paddles defibrillation 

8-5
Standard paddles monitoring 

8-5
Standard paddles 

synchronized 
cardioversion 8-6

Therapy cable defibrillation 8-7
Therapy cable monitoring 8-7
Therapy cable synchronized 

cardioversion 8-8
Cleaning 8-4
Clock Setup menu 9-16
CO2 exhaust 2-18
CODE SUMMARY 2-8

Control, location of 2-13
Critical event record 6-3
Event/vital signs log 6-4
Preamble 6-4
Printing 6-3
Report 6-3
Report Formats 6-5

Color coding for ECG leads 3-7
Computerized ECG analysis 

3-14
Connecting the patient ECG 

cables 3-5
CONTRAST

Control, location of 2-7
How to use 2-8

Controls, indicators, and 
connectors 2-3

CPR
Defibrillation therapy and 1-xiv
Relation to CPSS D-1

CPSS
Activate with ADVISORY 

control 2-5

Operation in AED 4-4
Overview D-1

CPSS event 6-6
Critical Event Record 6-3
CURRENT

Control, location of 2-6

D
Data Management 6-1

Data Retrieval 6-2
Data storage 6-2
Memory capacity 6-2
Report Types 6-2

Data retrieval 6-2
Data storage 6-2
Data/Fax Transmissions

Procedure 6-7
DC Power Adapter 7-1

Operation 7-6
DC Power Adapter operation 7-6
Defibrillation Shock Overlays 

4-14
Defibrillation Therapy

About 1-xiv
Contraindications 1-xv
Internal 5-12
Internal Handles with 

Discharge Control 5-10
Procedure for pediatric 

patients 5-8
Defibrillation therapy

With external sterilizable 
paddles 5-10

Deleting archived patient reports 
6-18

Device tracking 1-ii
Diagnostic frequency response 

6-10
Direct Connection 6-24
Display (see Screen)

E
ECG

12-lead cable 3-5
12-lead procedures 3-11
12-lead troubleshooting 3-15
3-lead cable 3-5
5-wire cable 3-5
Adjusting systole volume 3-4
Channels on screen 2-16
Connecting the ECG cable 3-5
Data acquisition mode 3-12
Electrode requirements 3-6
Inservice Mode operation E-1
Monitoring 3-2

Procedure 3-6
Troubleshooting 3-8
With external sterilizable

paddles 5-9
With paddles and paddles

accessories 3-4, 3-5
Override 3-12

Precordial lead electrode sites 
3-10

Precordial lead monitoring 3-6
Pre-option 3-12
Selecting lead and size 3-2
Size and QRS complexes 2-16

ECG CONNECTOR
Location of 2-10

ECG size (screen) 2-14
Electrocardiography (see ECG)
Electrodes

Placement 3-4, 4-3
Replacing and removing 5-5

ENERGY SELECT
Control, location of 2-5

EtCO2
(also see Monitoring EtCO2)
Cable connector 2-10
CO2 alarms 3-33
CO2 scale options 3-33
Contraindications 1-xvi
How capnography works 3-30
Indications 1-xvii
Monitoring 1-xvii
Monitoring area on screen 

2-15
Monitoring procedure 3-32
Monitoring waveform analysis 

3-31
Troubleshooting tips 3-33

EVENT
Control, location of 2-7
Screen overlay 2-7

Event Log 2-8
Event marker 1-6
Event/vital signs log 6-4
Events

Inservice Mode operation E-1
Monitoring 6-4
Operator initiated 6-4
Setup menu 9-8
Therapy 6-4

Defibrillation 6-4
Pacing 6-4

Transmission 6-4
External sterilizable paddles

About 5-9
Cleaning 5-9

F
FAST-PATCH

Disconnecting defibrillation 
cable 5-5

Electrode placement 3-4, 4-3
Manual Mode overlay 4-14

Fax Organization Setup Menu 
9-16

Fax/Data Transmissions
Procedure 6-7

Flush system 3-36
Frequency response, Printer 

6-10
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G
Gurney hooks

Location of 2-18

H
Heart Rate Monitor 2-15
Heart rate/pulse rate indicator 

1-5
HOME SCREEN

Control, location of 2-7
How to use 2-8

How IP works 3-35
How VS and ST work 3-39
Hypoxemia 1-xvi

I
Implanted Defibrillators, patients 

with 3-5
Implanted Pacemakers, patients 

with 3-5
Inservice Mode E-1
Internal handles

Defibrillation 5-12
Inserting the paddles 5-11
Removing 5-12
Synchronized cardioversion 

5-12
Internal Handles with Discharge 

Control 4-15, 5-10
Internal pacemakers 3-7
Internal paddles

Handling and transporting 
5-12

International Transmit 
connections F-1, G-1

Intracranial (ICP) 3-35
Invasive Pressure 3-35, 3-36, 

8-18
Invasive pressure

(also see Monitoring IP)
IP

Troubleshooting tips 3-36, 
3-37, 3-38

IP Monitoring 3-36, 3-37, 3-38

L
LEAD button 3-2
Leads off messages 3-7
Left arterial (LAP) 3-35
Limb lead electrode placement 

3-6
Limb lead electrode sites

12-lead ECG 3-9
Limb Leads 3-7
Loading

100 mm paper 2-12
50 mm paper 2-12

Long format, CODE SUMMARY 
6-5

M
Maintaining the Equipment 8-1

Maintenance and testing 
schedule 8-2

Managing archived patient 
reports 6-11

Managing current patient reports 
6-7

Manual defibrillation procedure 
4-15

Manual Mode
Defibrillation procedure 4-15
Entering passcode 4-14
Setup menu 9-4
Switching from AED 4-13
Troubleshooting tips 4-17

Marquette 12SL ECG analysis 
program 1-xv

Medium format, CODE 
SUMMARY 6-5

Memory capacity 6-2
MODE, printer (frequency 

response) 6-10
Modes of Operation

Advisory Mode 4-4
AED 4-4
Inservice E-1
Manual Mode 4-13
Service Mode 9-17
Setup Mode 9-2

Monitor frequency response 6-10
Monitoring 3-1

Procedure 3-5
Special placement situations 

3-4
Monitoring area

EtCO2 2-15
Heart rate 2-15
NIBP 2-15
Pulse rate 2-15
Screen 2-14
SpO2 (pulse oximeter) 2-15

Monitoring EtCO2
CO2 alarms 3-33
How capnography works 3-30
Procedure 3-32
Waveform analysis 3-31

Monitoring Invasive Pressure 
(IP) 3-34

Monitoring IP 3-35
Considerations 3-35
Procedure 3-36

Monitoring NIBP
Considerations 3-26
How NIBP works 3-25
Procedure 3-26

Monitoring patients with internal 
pacemakers 3-7

Monitoring SpO2
C-LOCK 3-22
Considerations 3-17
How a pulse oximeter works 

3-17
Masimo Procedure 3-20
Procedure (Masimo) 3-18

Procedure (Nellcor) 3-20
SpO2 volume 3-19, 3-21

Monitoring the ECG 3-2
Adjusting the systole volume 

3-4
Monitoring VS and ST 3-39

Considerations 3-40
Procedure 3-40

Monitoring, events 6-4
Motion Detection D-2

N
Nellcor oximeter sensor 3-21
NIBP

(also see Monitoring NIBP)
Cable connector 2-10
Considerations 3-26
Contraindications 1-xvi
Cuff selection 3-26
How NIBP works 3-25
Indications 1-xvi
Monitoring 1-xvi
Monitoring area on screen 

2-15
Monitoring considerations 

3-26
Monitoring procedure 3-26
Troubleshooting tips 3-28

Noninvasive Pacing 4-3
Therapy 4-18
Troubleshooting tips 4-20

Noninvasive Pacing (see Pacing)

O
ON

Control, location of 2-5
Operator’s Checklist C-1
OPTIONS

How to use 2-20, 9-2
Screen overlay 2-9

Options
12-lead 2-13

Overlay
Advisory Mode 4-5
Alarms 2-22
Channel 1 3-2, 3-3
HR 3-4
Manual Mode 4-13
Options 2-9, 2-20
Options/Patient 2-20
Setup passcode 9-2
SpO2 3-19, 3-21

Override, ECG 3-12

P
Pace arrow

Internal pacing 1-6
Noninvasive pacing 1-6

PACER
Control, location of 2-6

Pacing
About 1-xv



Index

Index-4  LIFEPAK 12 Defibrillator/Monitor Series Operating Instructions

Adjust current with CURRENT 
Control 2-6

Demand and nondemand 4-19
Noninvasive 4-3
Noninvasive pacing procedure 

4-19
Setup menu 9-1, 9-6
Slow rate using PAUSE control 

2-6
Troubleshooting tips 4-20

Pacing report 6-6
Paddle Accessory Options 5-1
Paper

Loading 100 mm 2-12
Loading 50 mm 2-12

Passcode
Manual Mode 4-14
Set for Setup Mode 9-17
Setup mode 9-2

Patient data, entering
Using OPTIONS 2-9

Patient Reports 6-3
Accessing previous 2-9
Deleting archived patient 

reports 6-18
Managing archived patient 

reports 6-11
Managing current patient 

reports 6-7
Printing a current patient 

report 6-9
Printing archived patient 

reports 6-15
Transmitting archived reports 

6-11
Transmitting current patient 

report 6-7
Patient Reports (see Data 

Management)
PAUSE

Control, location of 2-6
PC Card Cover 2-18
Pediatric paddles 5-1, 5-6

Attaching 5-7
Cleaning 5-8
Defibrillation procedure 5-8
Placement 5-7
Removing 5-7

Power Adapter 7-1
Cleaning 7-9
Comprehensive maintenance 

7-9
Connecting to vehicle battery 

power 7-7
Controls, indicators, and 

connectors 7-4
Fuse replacement/circuit 

breaker 7-9
Mounting to defibrillator 7-8
Replacement parts and 

accessories 7-11
Troubleshooting 7-10
Unpacking and inspecting 7-3

Warranty 7-11
Power Adapter Connector

About 2-19
Connecting AC Power Adapter 

7-6
Connecting DC Power Adapter 

7-8
Control, location of 2-18

Preamble, CODE SUMMARY 
6-4

Precordial Leads 3-7
Electrode sites 3-10
Monitoring 3-6

PRINT
Control, location of 2-13

Print configurations before 
service or repair 9-2

Print Defaults 9-17
Printer

100 mm 2-10
50 mm 2-10
Controls, location of 2-13
Loading 100 mm paper 2-12
Loading 50 mm paper 2-12
Setup menu 9-9

Printer frequency response 6-10
Printer MODE (frequency 

response) 6-10
Printing

archived patient reports 6-15
Auto Print Setup menu 9-10
Current patient report 6-9
Starting 2-13
Stopping 2-13

Printing a CODE SUMMARY 
report 6-3

Printing a current patient report 
6-9

Printing archived patient reports 
6-15

Pulse Oximeter Sensors 3-20

Q
QRS complex 3-7, 4-19
QRS detection 2-15
Quick Set (alarms)

Alarms
Setting 2-22

QUIK-COMBO
Manual Mode overlay 4-14
Using when pacing 4-18

QUIK-COMBO Electrodes 5-3
Connecting to therapy cable 

5-4
Electrode placement 4-3
Removing electrodes 5-5
Replacing electrodes 5-5

QUIK-COMBO electrodes
Electrode placement 3-4, 4-3

R
Rate

Control, location of 2-6

Recycling Information
Batteries 8-13
Device 8-16

Report Types 6-2
Reports (see Data Management)
Reset Defaults Setup menu 9-16
Responsibility for information 1-ii
Resuscitation (see CPR)
R-wave sense marker 1-6

S
Safety

Information 1-1
Symbols 1-3
Terms 1-2

SAS
Activate with ANALYZE control 

2-5
Algorithm requirements 4-4
Electrode contact impedance 

D-1
How SAS operates D-1
Operation in AED 4-4
Overview D-1
When recommends shock D-1

SAS event 6-6
Screen

Alarms 2-14
Battery charge 2-14
ECG size display 2-14
Messages B-1
Monitoring alarms 2-14
Monitoring parameters 2-14
Selected energy 2-14
Selecting waveform channels 

2-16
Status message area 2-14
Time display 2-14
VF/VT Alarm display

Warning messages 2-14
Waveform channel areas 2-14, 

2-15, 2-16
Screen Overlay (see Overlay)
Selected energy (screen) 2-14
SELECTOR

Control, location of 2-7
How to use 2-8
Knob, using the 3-2, 3-3, 3-4, 

3-21, 4-14, 4-15, 4-19, 
5-8, 5-12, E-2

Send Configuration Setup menu 
9-17

SERVICE
Indicator, location of 2-5

Service and Repair 8-15
Service Manual 8-19
Setup Configuration

Printing before service or 
repair 9-2

Setup Menus
12-Lead 9-8
Advisory Mode 9-5
Alarms 9-9
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Auto Print 9-10
Clock 9-16
External Modem 9-13, 9-16
General 9-3
Internal Modem 9-12, 9-15
Manual Mode 9-4
Organization 9-16
Pacing 9-1, 9-6
Printer 9-9
Reset Defaults 9-16
Send Config 9-17
Set Passcode (Setup) 9-17
Transmission 9-10
Transmission/Data 9-10
Transmission/Data/Default 

9-11, 9-12
Transmission/Data/Ports 9-12
Transmission/Data/Ports/

Direct Connect 9-13
Transmission/Data/Ports/

External 9-13
Transmission/Data/Ports/

External Cell 9-13
Transmission/Data/Ports/

Internal 9-12
Transmission/Data/Ports/

Internal Cell 9-12
Transmission/Data/Sites 9-11
Transmission/Data/Sites/Site 

1 9-11
Transmission/Fax 9-13
Transmission/Fax/Default 9-14
Transmission/Fax/Ports 9-15
Transmission/Fax/Ports/

Internal Cell Fax 9-15
Transmission/Fax/Ports/

Internal Fax 9-15
Transmission/Fax/Sites 9-14
Transmission/Fax/Sites/Site 1 

9-14
Setup Mode Passcode 9-17
Setup Options 9-1, 9-2

Entering 9-2
SHOCK

Control and Indicator, location 
of 2-5

Indicator, using the 4-14, D-2
Shock counter 4-9
Shock report 6-6
Short format, CODE SUMMARY 

6-5
SIZE button 3-3
Speaker, location of 2-10
SPEED DIAL

Using the 3-19
SpO2

(also see Monitoring SpO2)
Adjusting pulse tone volume 

3-19, 3-21
Cable connector 2-10
C-LOCK 3-22
Contraindications 1-xvi

How a pulse oximeter works 
3-17

Inservice Mode operation E-1
Monitoring 1-xvi, 3-16
Monitoring area on screen 

2-15
Monitoring considerations 

3-18
Monitoring procedure 3-18, 

3-20
Pulse Oximeter sensors 3-20
Troubleshooting tips 3-22

SpO2 Connector
Connecting a cable 3-19, 3-20
Location of 2-10

Standard Paddles
Features 2-19
Manual Mode overlay 4-15
Placement 3-4, 4-3
User Test 8-3
Wells 2-18

Status messages (screen) 2-14
Sterilizable paddles 2-2
Sternum paddle 3-4
Storing batteries 8-13
Supplies, accessories, and 

training tools 8-16
Switching from AED to manual 

mode 4-13
SYNC

Control, location of 2-5
Synchronized Cardioversion 4-3

Internal 5-12
Procedure 4-16
Troubleshooting tips 4-17
With external sterilizable 

paddles 5-9
System Connector

Location of 2-18
System connector, transmitting 

using 6-24

T
Telephone number/prefix, 

entering 9-18
Testing 5-6

Checklist C-1
Schedule 8-2
User 8-3

Testing, user 8-3
Text conventions 1-xvii
Therapy 4-1

Defibrillation 4-3
Electrode and standard paddle 

placement 4-3
Noninvasive pacing 4-3
Synchronized cardioversion 

4-3
Therapy cable

Connecting 2-11
Disconnecting 2-11

Therapy Connector

Connecting electrodes to 4-15, 
4-16

Location of 2-10
Message if no connection 4-9

Time (screen) 2-14
Training Tools 8-16
Transducer 3-35, 8-18
Transmission Setup menu 9-10
Transmission/Data

Default Setup menu 9-11, 9-12
Ports Setup menu 9-12
Ports/Direct Connect Setup 

menu 9-13
Setup menu 9-10
Sites Setup menu 9-11
Sites/Site 1 Setup menu 9-11

Transmission/Fax
Default Setup menu 9-14
Ports Setup menu 9-15
Setup menu 9-13
Sites Setup menu 9-14
Sites/Site 1 Setup menu 9-14

TRANSMIT
Control, location of 2-13

Transmit Connections
Internal Cellular 6-20, 6-22, 

6-23, F-1
Transmit connections

International F-1
Transmit connections, 

International G-1
Transmit sites, setting up 9-19
Transmitting

Archived patient reports 6-11
Current patient report 6-7
Direct Connection 6-24
Equipment connections with 

System Connector 6-24
External Modem Setup menu 

9-13, 9-16
Fax Organization Setup menu 

9-16
From External modem, 

landline 6-23
From PC Card modem, 

cellular 6-21, F-1
From PC Card modem, 

landline 6-22
From System Connector, 

direct connect 6-24
From the PC Card modem 

6-20
From the system connector 

6-24
Internal Modem Setup menu 

9-12, 9-15
Setting up transmit sites 9-19
Treatment protocol 6-24

Transmitting archived reports 
6-11

Transmitting current patient 
report 6-7

Trending
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(see Monitoring VS and ST)
Troubleshooting tips

12-lead ECG 3-15
Data Management 6-26
Defibrillation and 

synchronized 
cardioversion 4-17

ECG monitoring 3-8
EtCO2 3-33
General 8-14
IP 3-36, 3-37, 3-38
Modem data transfer 6-26
NIBP 3-28
Noninvasive pacing 4-20
SpO2 3-22

U
Unpacking and inspecting 2-3
User Controls 2-7
User test, how to activate 2-9
User testing 8-3

V
VF/VT Alarm

On screen 2-14
Turning on and off 2-23

Vital signs
(also see Monitoring VS and 

ST)

W
Warranty 8-16
Waveform

Alarm event 6-6
CPSS event 6-6
Events, examples of 6-6
Pacing report 6-6
SAS event 6-6
Shock report 6-6

Waveform channel (screen) 2-14
Waveform channel areas 2-15, 

2-16
Waveforms

Events 6-5
Selecting channels 2-16

When to use
Monitoring IP 3-35

Z
Zero reference 3-36
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