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601 Safety Standards Worldwide

� International Electrotechnical Commission:
� IEC 60601-1:2005 (Edition 3.0)

� IEC 60601-1/A1:2012 (Edition 3.1)

� Taiwan: CNS 14509, IEC 60601-1:1998 or   

IEC 60601-1:2005
� Transition date: TBD

� China: GB 9706.15-1999
� Transition date: TBD
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601 Safety Standards Worldwide

� EU Community:  EN 60601-1:2006
� Effective date: June 1, 2012 

� USA:  ANSI/AAMI ES 60601-1:2005 
� Effective date: June 30, 2013 by FDA

� Effective date: January 1, 2014 by FDA for Edition 3.1

� Canada: CAN/CSA C22.2 No. 60601-1:08
� Effective date: June 1, 2012 

� Japan: JIS T 0601-1:2012
� Transition date: To 2017
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What’s New in Edition 3.0?
� Essential Performance 的導入

� 導入可用性確效要求 (原IEC 60601-1-6)

� 導入軟體確效要求 (原IEC 60601-1-4)
� Essential performance is most easily understood by 

considering whether its absence or degradation would result in 
an unacceptable RISK.

� 風險管理的導入 (ISO 14971)

� IEC 60950-1 的大量引用

� MOOP及MOPP的分等要求
� MOOP: Means Of Operator Protection

� MOPP: Means Of Patient Protection
4
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Terminology and Definitions

� ACCESSIBLE PART, APPLIED PART, PATIENT CONNECTION
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Terminology and Definitions

� APPLIED PART
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Terminology and Definitions

� Type B APPLIED PART
� APPLIED PART that  has no PATIENT 

CONNECTION

� Type BF APPLIED PART
� APPLIED PART with PATIENT CONNECTION

� Type CF APPLIED PART
� APPLIED PART with PATIENT CONNECTION  

and suitable for cardiac use.

� 2 MOOP/MOPP = Double/Reinforced Insulation

� 1 MOOP/MOPP = Basic Insulation
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Terminology and Definitions
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Terminology and Definitions

� Selection of MOOP 

or MOPP
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Terminology and Definitions

� LEAKAGE CURRENT
� current that is not function

� EARTH LEAKAGE CURRENT
� leakage current flowing from the mains supply through or 

across the insulation into the protective earth conductor

� TOUCH CURRENT
� leakage current flowing from the enclosure (case) or from 

parts thereof, excluding PATIENT CONNECTIONS, 

accessible to any operator or patient in normal use, 

through an external path other than the protective earth 

conductor, to earth or to another part of the enclosure.
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Terminology and Definitions

� PATIENT LEAKAGE CURRENT
� leakage current flowing from the PATIENT 

CONNECTIONS via the PATIENT to earth

� PATIENT AUXILIARY CURRENT
� current flowing in the PATIENT in NORMAL USE 

between any PATIENT CONNECTION and all other 

PATIENT CONNECTIONS.

� 60601-1 does not specify any limits for currents that are 

intended to produce a physiological effect in the 

PATIENT, but particular standards can do so.
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Leakage Currents in 60601-1

� Legends of Symbols for the Leakage Current Testing:

NC NORMAL CONDITION

• Short any parts of less than 1MOP is a NC. 

SCF     SINGLE FAULT CONDITION   
• Short 1 MOP is also a SFC except the 1MOP which is in conjunction                               

to PE for other than Type BF or CF .
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Leakage Currents in 60601-1

� Earth Leakage Current Testing:

� For Class I equipment only

� Limit: NC: 5mA;  SFC:10mA  

� SFC: S1 open
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Leakage Currents in 60601-1

� Touch Leakage Current Testing:

� Limit: NC: 0.1mA;  SFC:0.5mA  

� SFC: S1 open or S7 open
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Leakage Currents in 60601-1

� Patient Leakage Current Testing (Type B, BF, CF):

� SFC: S1 open or S7 open (see also page 25) 

� Limit: uA
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Leakage Currents in 60601-1

� Patient Leakage Current Testing (Type BF and CF):

� Limit: (uA)
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Leakage Currents in 60601-1

� Patient Auxiliary Current Testing:

� SFC: S1 open or S7 open (see also page 25) 

� Limit:  uA
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Isolation in 60601-1

� Isolation Diagram (Type BF or CF):

� X: 1MOOP or 1MOPP if enclosure is connected to PE

� X: 2MOOP or 2MOPP if enclosure not connect to PE
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Isolation in 60601-1

� Isolation Diagram (Type BF or CF):

� Need 2MOPP even the secondary circuit is connected to 

PE
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Isolation in 60601-1

� Spacing Requirement for MOPP:
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Isolation in 60601-1

� Clearance Requirement for MOOP:
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Isolation in 60601-1

� Creepage Distance Requirement for 1 MOOP:
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Isolation in 60601-1
� Dielectric Strength Requirement

� Test duration: 60s
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Isolation in 60601-1
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Requirement on Enclosure

� Accessibility of Live Parts (Electrical Parts)

� By test rod of 4mm∅ to top opening and opening for 
pre-set control.

� By test finger and test pin to any part of enclosure:
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Requirement on Enclosure

� Opening on Bottom Enclosure

� By baffle or perforation specified below
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Requirement on Enclosure

� Flammability of Enclosure:

� 外殼(移動式產品) : V-2 or better 

� 外殼(固定式產品) : V-1 or better

� 端子: V-2 or better

� 線路板(及絕緣材料): V-2 or better

� 5V-A 優於5V-B 優於V-0 優於 V-1 優於 V-2 優於 HB
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Requirement on Enclosure

� Any connector pins for electrical connections on a 

PATIENT lead shall:

� not come into contact with a flat conductive plate

� not to be touched by the test finger

� have an AIR CLEARANCE of >0.5mm to the flat plate

30
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Earthing Requirement

� Class I產品的金屬外殼均須接大地，否則在漏電流試

驗時，未接大地的金屬外殼須另加250Vac的電壓

� 接地線的缐徑不能小於電源線

� 接地線須為黃滾綠線

� 電氣螺絲須有spring washer 或 star washer

� 接地端子不可由外部鬆開，亦不可用來固定其他元件

� 和外部電源線相接的接地端須標上:
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Earthing Requirement

� Earthing Impedance Test

� Test current: 25A or 1.5 times rated input current 

(whichever the bigger)

� Test voltage: <6V

� Test duration: 5s to 10s

� Limit: Max. 0.1Ω (0.2 Ω if Non-detachable Power 

Supply Cord is used)
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Cord-Connected Hand-Held or   
Foot-operated Control

� Cord-Connected Hand-Held or Foot-operated control 

shall:

� operated at voltage not exceeding 42.4Vp or 60Vdc

� foot-operated control device shall withstand an actuating 

force of 1350 N for 1 min over an area of 30 mm diameter

� foot-operated control device shall be rated at least IPX2. 

IPX6 is needed if they are intended use in areas where 

liquids are likely to be found (such as emergency rooms 

and operating theatres)
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Cord-Connected Hand-Held or   
Foot-operated Control

� Treatment Head of ultrasonic physiotherapy equipment 

shall be rated IPX7 
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Mechanical Hazards

� Type of Mechanical Hazards
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Mechanical Hazards

� High Pressure Hydraulic Test

� a pressure vessel shall withstand a hydraulic test pressure 

if both the following conditions are met:

• the pressure is greater than 50 kPa; and

• the product of pressure and volume is greater than 200kPa·l

� ratio of test pressure and working pressure (test for 60s)
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Mechanical Hazards

� Safety Factor of Support or Suspend System

37

A:材料張力
及外部應力

可量化者。

B:非A者

Test for 60s
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Mechanical Hazards

� Medical equipment shall comply with the strength tests
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Mechanical Hazards
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Mechanical Hazards
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Mechanical Hazards
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Radiation Hazards

� Unwanted X-Radiation

� the dose-rate shall not exceed 36 pA/kg (5 µSv/h) (0.5 

mR/h) at a distance of 5 cm from a surface of the product.

� EU requires that at any point 10 cm from the surface of the 

equipment, the dose-rate shall not exceed 1 µSv/h (0.1 

mR/h)

� Intended X-Radiation shall comply with IEC 60601-1-3

� Alpha, beta, gamma, neutron and other particle radiation 

hazards are checked by the Risk Management File.

� Microwave radiation, Infrared radiation and ultraviolet 

radiation hazards are checked the Risk Management 

File.
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Temperature Test

� 樣品貼住試驗角落(Test Corner)的2面牆

� 電熱類產品的輸入電壓為額定的+10%

� 電動類和綜合類產品的輸入電壓為額定的±10%

� 可在一般室溫下測，再加值到額定室溫

� 若Applied Part大於41°C ，則須於手冊作相關警告說明
� radiating surface of ultrasonic physiotherapy equipment shall not exceed 41 °C

� 用熱偶線量測者，winding限制須降10°C
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Temperature Test
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Marking Requirement
� Colour coding on control, marking, signaling and display

� Symbols:
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