
 

IEC 60601-1 Medical Electrical Equipment Classifications,  
Requirements and Definitions Explained 

Means of Protection 
IEC 60601-1 3rd edition uses Means of Protection (MOP) to classify the electrical safety requirements of medical 

electrical (referred to as ME) equipment. There are two classifications: Means Of Operator Protection (MOOP) and 

Means Of Patient Protection (MOPP). Devices that make patient contact require two means of patient protection 

(2 x MOPP) from the Mains Power Supply and devices that do not make patient contact require 2 x MOOP. A 

properly selected power supply will satisfy all necessary requirements for MOP. IEC 60601 identifies minimum 

creepages, clearances, and test voltages for each means of protection based upon the working voltage of the cir-

cuit as shown in the following table. 

1. Isolation voltages for universal or worldwide input, or max rated input voltage of 264VAC RMS. 

Isolation Requirements for ME Equipment With Universal Input Voltage1 

Means of Protection Parameter Input to Output  

Isolation (2 x MOP) 

Input to Ground 

Isolation (1 x MOP) 

Output to Ground  

Isolation 

 

MOOP  

Test Voltage 3000VAC 1500VAC  

Not Required Creepage Requirement 5.0mm  2.5mm  

Clearance Requirement 4.0mm  2.0mm  

  

MOPP 

Test Voltage 4000VAC 1500VAC    

Not Required Creepage Requirement 8.0mm 4.0mm  

Clearance Requirement 5.0mm 2.5mm  

*Applied Parts that make a direct electrical connection to the patient may require addition-
al levels of protection than what is listed above, see next pages for details.  
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What Type of Protection is 

Needed?  

The figure on the right shows a typical hospital 

setting. The medical equipment in the vicinity 

that is not intended to make patient contact re-

quires 2 x MOOP. The patient bed makes direct 

contact with the patient and therefore has  ap-

plied parts; any electrical circuits on the device 

require 2 MOPP. The ECG monitor has applied 

parts that make a direct electrical contact with 

the patient. These parts require a BF rated elec-

trical connection. * 



An Applied Part is a part of Medical Electrical Equipment (abbreviated “ME Equipment”) that makes patient con-

tact during normal, intended use. Medical equipment that contacts patients directly can present greater hazards 

than medical equipment that does not directly contact a patient. These devices require MOPP (Means of Patient 

Protection) isolation from the mains power supply, and additional levels of protection on the electrical “applied 

parts” or outputs.  There are three classifications of Applied Parts:  

Applied Parts Classifications 

Type B (Body) The applied part makes no electrical contact with the patient, the part may be Protectively Earthed.  

Type B applied parts must meet 2 x MOPP but there are no further isolation requirements. 

Type BF (Body Floating)  The applied part makes electrical contact with the patient. Type BF applied parts must meet MOPP 

requirements and have additional isolation and leakage current requirements 

Type CF (Cardiac Floating)  The applied part makes electrical contact with the patient cardiac tissue. Type CF applied parts have 

the most stringent isolation and leakage current requirements. 

Applied Parts 

Isolation Requirements for Applied Parts 
Type Input to Output 

Isolation 

Input to Ground Isolation  Output to Ground 

Isolation  

  

Type B 2 x MOPP 1 x MOPP Not Required 

Type BF & Type CF 2 x MOPP 1 x MOPP 1 x MOPP 

1500VAC Isolation Test Voltage 

4.0mm Creepage Distance 

2.5mm Clearance Distance 

Isolation of Applied Parts 
Type B applied parts must meet the electrical isolation requirements of 2 x MOPP. Type BF and type CF applied 

parts make a direct electrical connection to the patient body and therefore require additional levels of electrical 

isolation for safety, including output to ground isolation of the power supply, see below for output to ground iso-

lation requirements. 

Leakage Current 
Leakage current is an (often times) undesirable flow of electricity in an electrical circuit caused by non-ideal char-

acteristics of electrical components, insulators, or as a byproduct of electrical filtering. In AC-DC power supplies 

there is leakage current caused by the capacitive coupling from Y-Class capacitors used for EMC filtering and 

from parasitic capacitance across the isolation transformer. IEC 60601-1 defines  3 types of leakage current, all of 

which must be limited to some of the lowest permissible levels for ME devices with applied parts. 

It is important to note that although a power supply is not a medical device or an applied part, a purposefully-

designed medical grade power supply can meet all of the isolation and leakage current requirements of an ap-

plied part, lowering design and engineering time as well as cost and complexity of the actual ME equipment. 
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Leakage Current Requirements for ME Equipment 

Leakage Current Type B Type BF Type CF 

NC1 SFC2 NC SFC NC SFC 

 Earth Leakage 

Current  

  

500µA 

  

1mA 

  

500µA 

  

1mA 

  

500µA 

  

1mA 

Enclosure Leakage 

Current 

  

100µA 

  

500µA 

  

100µA 

  

500µA 

  

100µA 

  

500µA 

Patient Leakage 

Current 

  

100µA 

  

500µA 

  

100µA 

  

500µA 

  

10µA 

  

50µA 

Leakage Current for ME Equipment 

NOTE: Earth Leakage Current does not apply to Class II ME Equipment 
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1NC stands for “Normal Condition” as defined in UL ES 60601-1 
2SFC stands for “Single Fault Condition” as defined in UL ES 60601-1 
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Power Partners carries a wide selection of medical grade power 

adapters and open frame power supplies with 2 x MOPP and BF 

Class Outputs. All Power Partners  medical grade power supplies are 

approved to IEC 60601-1-2 4th Edition. Visit us at 

www.powerpartners-inc.com to see our medical grade power supply 

selection. If you cannot find exactly what you need, please contact us 

and we will be happy to assist you.  

Power Partners Medical grade  
Power Supplies 


