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HEARTSTART FR2+ M3860A/M3861A

Electromagnetic emissions

Electromagnetic immunity

emissions test compliance electromagnetic environment – guidance

RF
CISPR 11

Group 1 
Class B

The FR2+ 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.
The FR2+ 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.

immunity test IEC 60601
test level

compliance level electromagnetic environment - guidance

electrostatic discharge
(ESD)

IEC 61000-4-2

± 6 kV contact
± 8 kV air

± 6 kV contact
± 8 kV air

There are no special requirements with 
respect to electrostatic discharge.a

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/hospital 
environment. 
There are no special requirements for 
non-commercial/non-hospital 
environments.

radiated RF
IEC 61000-4-3

10 V/m
80 MHz to 
2.5 GHz

20 V/m Portable and mobile RF 
communications equipment should be 
used no closer to any part of the 
HeartStart FR2+, including cables, than 
is absolutely necessary.b,c The 
recommended separation distances for 
various transmitters and the AED are 
shown in the following table.
Interference may occur in the 
vicinity of equipment marked 
with the following symbol: 

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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Recommended separation distances between portable and mobile RF 
communications equipment and the HeartStart FR2+ Defibrillator

The HeartStart FR2+ Defibrillator is intended for use in an electromagnetic 
environment in which radiated RF disturbances are controlled. The customer or 
the user of the FR2+ can help prevent electromagnetic interference by maintaining 
a minimum distance between portable and mobile RF communications equipment 
(transmitters) and the FR2+ as recommended below, according to the maximum 
output power of the communications equipment.

a. Generally, AEDs are sometimes susceptible to interference generated by patient and/or responder motion in environments in which a high 
static electric field is present (e.g., low humidity, synthetic carpets, etc.). As a safety measure, Philips AEDs incorporate a patented method 
to sense possible corruption of the ECG signal by such interference and to respond by directing the user to stop all motion. In these cases, 
it is important to minimize movement in the vicinity of the patient during rhythm analysis in order to ensure that the signal being analyzed 
accurately reflects the patient’s underlying heart rhythm.

b. 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 40,660 MHz to 40,700 MHz.

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 transmitters, an electromagnetic site survey should be considered. If the measured field strength in the location in which 
the HeartStart FR2+ is used exceeds the applicable RF compliance level above, the HeartStart FR2+ should be observed to verify normal 
operation. If abnormal performance is observed, additional measures may be necessary, such as re-orienting or relocating the HeartStart.

rated maximum output
power of transmitter (W)

separation distance according to frequency of transmitter (m)

80 MHz to 800 MHz
 = 0.6√ 

800 MHz to 2.5 GHz
 = 1.15√ 

0.01 0.06 0.115

0.1 0.19 0.36

1 0.6 1.15

10 1.9 3.64

100 6.0 11.5

For transmitters rated at a maximum output power not listed above, the recommended separation distance  in meters (m) 
can be determined using the equation applicable to the frequency of the transmitter, where  is the maximum output power 
rating of the transmitter in watts (W) according to the transmitter manufacturer.
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HEARTSTART FR2+ M3860A/M3861A

Shock cycle timing

The HeartStart FR2+’s Quick Shock feature allows it to deliver a shock within 10 
seconds, typical, following the prompt ending a CPR interval. From shock to 
shock, the FR2+ takes <20 seconds, typical, including analysis. After 15 shocks, the 
FR2+ takes <30 seconds from analyzing to ready-to-shock. After 200 shocks, the 
FR2+ takes <40 seconds from initial power-on to ready-to-shock.

NOTE 1. At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.
NOTE 2. The ISM (industrial, scientific and medial) 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 40,660 MHz to 40,700 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.
NOTE 5. Transmitters/antenna of this power-level are most likely mounted on an emergency vehicle chassis. The distances 
cited here are for open field. For an external antenna, the separation distance is most likely shorter.
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Index-1

Index

A

accessories
additional, recommended A-2
adult defibrillator pads A-1
available to order A-1
charger for M3848A rechargeable 

battery A-1
charger for Training & 

Administration pack A-2
data card A-1
data card tray A-1
fabric carrying case A-1
Fast Response Kit A-2
FR2+ ECG assessment module A-2
infant/child defibrillator pads A-1
rechargeable battery A-1
standard battery A-1
Training & Administration pack A-2
vinyl carrying case A-1
wall mount bracket A-1

advanced mode
definition 6-5, D-1
features 6-10
manual analyze 6-11
manual charge 6-12, 6-13, D-3
manual disarm 6-13, D-3
programmable settings 6-5
tiered-response features 6-10
user qualifications 6-10

AED mode, definition D-1

AED, definition D-1

ALS, definition D-1

arrhythmia, definition D-1

asystole detection B-4

autosend PST

definition 6-2
programmable settings 6-2

B

battery
battery insertion selftest 2-3
description 2-2, D-1
replacing during use 4-5, 7-2, 7-3

battery history
description of data 4-8
reviewing 4-8

battery insertion selftest
failure 4-12
interactive 4-7
recording test results 4-6

BLS, definition D-1

C

calibration 4-1

cautions, warnings, and dangers 5-1

charge
disarming B-3, B-4
time from Shock Advised B-3

chirping 4-9

cleaning
agents to use 4-3
FR2+ ECG assessment module 3-6
guidelines 4-3

clock
receiving settings 6-9
sending settings 6-9
setting 2-2

continued use 4-5, 7-2, 7-3, D-1
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Index-2

controls and indicators
specifications B-6

controls and symbols
definitions C-1

CPR First
definition D-1
programmable settings 6-4

CPR interval, description 3-4

CPR prompt
definition 6-4
programmable settings 6-4

CPR timer
definition 6-2, D-2
programmable settings 6-2

D

dangers, warnings, and cautions 5-1

data card
reading setup 6-9
recommended use 4-6
recording time available 4-5

defibrillation charge D-2

defibrillation therapy 1-2

defibrillation, definition D-2

defibrillator
specifications B-2

defibrillator pads
applying to adult patient 3-2
applying to child patient 3-2
checking before use 3-2
connecting to the FR2+ 3-2
damage during CPR 3-6
description D-2
positioning correctly 3-2
specifications B-9

device history
description of data 4-8
reviewing 4-8

disarming the FR2+
in advanced mode B-4
in AED mode B-3
manual 6-13, B-4

display screen
specifications B-6

E

ECG analysis
see SMART analysis

ECG analysis system
description D-2

ECG assessment module 3-5

ECG display
definition 6-1
programmable settings 6-1
specifications B-6

ECG, definition D-2

event, definition D-2

F

fibrillation, definition D-2

flashing red X
see status indicator

G

glossary
of terms D-1
of symbols and controls C-1

H

heart rhythms
non-shockable B-5
shockable B-4, B-5

hourglass status indicator C-2

how to install the battery 2-2

how to review battery history 4-8
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how to review device history 4-8

how to review the presenting ECG 7-4

how to run the battery insertion 
selftest 2-3

how to use the advanced mode 6-10

how to use the M3873A/M3874A ECG 
assessment module 3-5

I

impedance
automatic adjustment of shock 

waveform B-2
definition D-2
troubleshooting 4-11

incident data
definition of data on data card 7-3
definition of internal memory 

data 7-2
reviewing from data card 7-3
reviewing from internal 

memory 7-2

incident, definition D-2

indications 1-1

infrared communications
description D-2
receiving setup 6-8

installing the battery 2-2

installing the data card 2-1

L

LCD display
see display screen

M

M3848A FR2+ rechargeable 
battery A-1, B-8

M3849A charger for M3848A 

rechargeable battery A-1, B-8

M3854A data card A-1, B-9

M3855A charger for M3864A Training 
& Administration Pack A-2, B-9

M3857A wall mount bracket A-1

M3860A and M3861A FR2+, 
description 1-1

M3863A battery A-1, B-7

M3864A Training & Administration 
pack A-2

M3868A carrying case A-1

M3870A FR2 infant/child 
reduced-energy defibrillator 
pads A-1, B-9

M3873A/M3874A ECG assessment 
module 3-5, A-2, B-10

main menu 2-2

maintenance
after using the FR2+ 4-2
cleaning 4-3
daily selftests 4-1
monthly selftests 4-1
operator’s checklist 4-3
recommended schedule 4-1

manual mode
see advanced mode

monitoring, description D-3

N

non-shockable rhythms B-5, D-3

NSA action
definition 6-3
programmable settings 6-3

NSA, definition D-3
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On/Off button, description of uses C-1

operating temperature B-1

Option buttons
description of uses C-1

P

pacemaker
definition D-3
detection B-5

pads placement, adult and pediatric 3-2

patient impedance B-2

pause key
definition 6-5
programmable settings 6-5

pause, definition D-3

pause, time indication 3-4

pediatric defibrillation
choosing defibrillator pads 3-2
providing CPR 3-1

periodic selftests
definition D-3
frequency 4-1
status indicator alerts 4-7

presenting ECG
definition D-3
description 7-4

prompt interval
advanced use settings 6-6
definition 6-6
monitor settings 6-6

prompts, definition D-3

protocol timeout
definition 6-2, D-3
programmable settings 6-2

protocol, definition D-3

Q

Quick Shock
definition B-3

R

record voice
definition 6-1, D-4
programmable settings 6-1

recording incident data 7-1

replacing battery during use 7-2, 7-3

responder
qualifications and training 1-2

resume key
definition 6-6
programmable settings 6-6

reviewing incident data
from data card 7-3
from internal memory 7-2

rhythm analysis
 see SMART analysis

S

selftests
battery insertion 2-3
daily 4-1
monthly 4-1
periodic 2-4, 4-1

sensitivity, definition D-4

setting the clock 2-2

setup
definition D-4
reading setup 6-9
receiving setup 6-8

shock
see SMART Biphasic waveform

Shock button, description of use C-1

shock series
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definition 6-2, D-4
programmable settings 6-2

shockable rhythms B-5, D-4

SMART analysis
definition D-4
during CPR 3-6
specifications B-4

SMART Biphasic waveform
definition D-4
energy delivered B-3
shock waveform B-2
specification B-2

SMART biphasic waveform
shock delivery vector B-4

solid red X
see status indicator

speaker volume
definition 6-1
programmable settings 6-1

specifications
controls and indicators B-6
defibrillator B-2
defibrillator pads B-9
display screen B-6
ECG analysis performance B-6
ECG analysis system B-4
environmental B-1
non-shockable rhythm 

specificity B-5
physical B-1
shockable rhythm sensitivity B-5

specificity, definition D-4

standby mode, definition D-5

standby temperature B-1

status indicator
description D-5
flashing black hourglass C-2
flashing red X 4-10, C-2
in standby mode 2-4
solid red X C-2

storage conditions B-1

sudden cardiac arrest, definition D-5

symbols and controls
definitions C-1

T

temperature
operating B-1
standby B-1

tiered-response features 6-10

Training & Administration pack
charger A-2
description D-5

troubleshooting 4-9

U

user, qualifications and training 1-2

W

warnings, cautions, and dangers 5-1

waveform
see SMART Biphasic waveform

X

X status indicator
flashing or solid 4-9
solid 4-9
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Philips Medical Systems

United States

Philips Medical Systems
2301 Fifth Avenue, Suite 200
Seattle, WA, USA 98121
(800) 263-3342

Canada

Philips Medical Systems 
281 Hillmount Road 
Markham, Ontario 
L6C 2S3 
(800) 291-6743 

Europe, Middle East, and Africa

Philips Medizin Systeme Boeblingen GmbH
Cardiac and Monitoring Systems
Hewlett-Packard Strasse 2
71034 Boeblingen, Germany
(+49) 7031 463-2254

Latin America

Philips Medical Systems
1550 Sawgrass Corporate Parkway, Suite 300
Sunrise, FL 33323, USA
(954) 835-2660

Asia Pacific

Philips Electronics Hong Kong Ltd.
30th Floor, Hopewell Centre,
17, Kennedy Road, Wanchai,
Hong Kong
(852) 2821 5888

Philips Medical Systems is part of 

Royal Philips Electronics

REF: M3860-91900




