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General Requirements

IEC 60601-1
|IEC 60601-1-2|IEC 60601-1-3|IEC 60601-1-4

IEC 60601-1-6|IEC 60601-1-8|IEC 60601-1-9 |[EC 60601-1-11

IEC 60601-2-XX IEC 60601-3-XX




|[EC 60601-1 Collateral Standards

IEC 60601-1-1 Safety Requirements for Medical Electrical Systems (06/92), Am.1 (11/95), Ed.2 (12/00).

IEC 60601-1-2 Electromagnetic Compatibility - Requirements and Tests (04/93), Ed.2 (09/01), Am.1 (09/04), Ed.
2.1 (11/04).Ed.3(03/07)

IEC 60601-1-3 Gen. Requirements for Radiation Protection in Diagnostic X-ray Equipment (07/94).

IEC 60601-1-4 Programmable Electrical Medical Systems (05/96), Am.1 (10/99), Ed.1.1 Consolidated (04/00).

IEC 60601-1-5 Image quality and dose for X-ray equipment (Project).

IEC 60601-1-6 Analysis, test and validation of human factors compatibility Ed.1 (06/04).Ed.2 (12/06)

IEC 60601-1-8 General requirements and guidelines for the application of alarms in Medical Electrical
Equipment (08/03).

IEC 60601-1-9 Requirements for the reduction of environmental impacts ( 07/07).

IEC 60601-1-10

Process requirements for the development of therapeutic closed-loop controllers (Project).

IEC 60601-1-11

Requirements for medical electrical equipment and medical electrical systems used in the home
healthcare environment(04/10)




Example of IEC 60601-1 Particular Standards

IEC 60601-2-2 High Frequency Surgical Equipment Ed.5.0 (02/09).

IEC 60601-2-3 Short-Wave Therapy Equipment Ed.3 (03/08)

IEC 60601-2-4 Cardiac Defibrillators and Cardiac Defibrillator-Monitors (01/83), Ed.2 (08/02),
IEC 60601-2-5 Ultrasonic Therapy Equipment (01/84), Ed.2 (07/00)

IEC 60601-2-6 Microwave Therapy Equipment (01/84).

IEC 60601-2-10:

Nerve and Muscle Stimulators (12/87), Am.1 (09/01), Corrigendum (02/02).

IEC 60601-2-19

Baby Incubators (12/90), Am.1 (10/96).

IEC 60601-2-20

Transport Incubators Ed.2 (02/09)

IEC 60601-2-21

Infant Radiant Warmers (02/94), Am.1 (10/96)

IEC 60601-2-22

Diagnostic and Therapeutic Laser Equipment Ed. 2 (11/95), Ed. 3 (Project).

IEC 60601-2-23

Transcutaneous Partial Pressure Monitoring Equipment (09/93), Including essential performance
Ed. 2 (12/99).

IEC 60601-2-38

Electrically Operated Hospital Beds (10/96), Am.1 (12/99), (Next Ed. will be IEC 60601-2-52).
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— A RISK MANAGEMENT PROCESS complying with ISO 14971 shall
be performed.

— The term “medical device” shall assume the same meaning as ME
EQUIPMENT or ME SYSTEM.

— The term “fault conditions” referred to in ISO 14971 shall include, but
shall not be limited to, SINGLE FAULT CONDITIONS identified in
this standard.

— The policy for determining acceptable RISK and the acceptability of
the RESIDUAL RISK(S) shall be established by the
MANUFACTURER.

— Where this standard or any of its collateral or particular standards
specify verifiable requirements addressing particular RISKS, and
these requirements are complied with, the RESIDUAL RISKS
addressed by these requirements shall be presumed to be
acceptable unless there is OBJECTIVE EVIDENCE to the contrary.
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All requirements of this standard referring to
iInspection of the RISK MANAGEMENT FILE are

considered to be satisfied If the
MANUFACTURER has:

— established a RISK MANAGEMENT PROCESS;

— established acceptable levels of

— demonstrated that the RESIDUA
acceptable (in accordance with t

determining acceptable RISK).

RISK: and
| RISK(S) Is

ne policy for



« Cl4.5

Where this standard specifies requirements
addressing particular RISKS, alternative means
of addressing these RISKS are acceptable
provided that the MANUFACTURER can justify
that the RESIDUAL RISKS that result from
applying the alternative means are equal to or
less than the RESIDUAL RISKS that result from
applying the requirements of this standard.
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Symbols

Description

Symbols

Description

Type B
Defib Protection

Type BF
Defib Protection

Type CF
Defib Protection
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Protection against electrical
HAZARDS from ME

EQUIPMENT



For 3:2:5;—[/-[;[—1\1_*: EITI
I’ JI_ F= 5 <~ A + PR

7 Normal Condition* Single Fault
Conditionf 4}l ™ ,Accessible part’™
Applied part | TTF‘,S 487 fol it

Cl.8.4 VRITk
-Leakage current (I, I, l;) < limit of 8.7.3
-Vea<42.4V ,a.c.or60Vd.c or

- energy<240VA,60s or 20J

Connection to
patient is negligible



Accessible part /Applied part

 Accessibl

( T I

\\!




BN Fq ik H <
' 6 B P ol s =
RUBGHIE ERA | RUEINIEEETE T i &fM [ ECG leads
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ZERVEHIEE VT | Touch current< e = Y
B B 100uA(NC) 500uA(SFC)
PR S EEIN | < 42.4Vpeak a.c.FY 60V | USBEI i

d.c.

F-El< 240VA

T F Bl < 200 (FrEY)
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« MEANS OF PATIENT PROTECTION
(MOPP)

. MEANS OF OPERATOR PROTECTION
(MOOP)
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EARTHED ENCLOSURE
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[EC 240505

Figure J.1 — Insulation example 1
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Figure J.2 — Insulation example 2
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Figure J.5 - Insulation example 5
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MOPP_V i ETH3

WORKING | WORKING | Spacing providing Spacing providing

VOLTAGE | VOLTAGE |one MEANS OF WORKING two MEANS

Vd.c. V rm.s. PATIENT PROTECTION | OF PATIENT

up toand |up to and PROTECTION

including |including CR AC CR AC
mm mm mm mm

177 125 3 1.6 6 3.2
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Electrical Shock. Hazardous Current

Harm Thresholds
(1) EEE below 0.5 mA
(2) R over 0,5 mA. 50/60 Hz
(3) #MEHTTRR over 10 mA. 15-100 Hz
(&) LEHEASE over 35 mA. 15-100 Hz

0.01 mA., 50/60 Hz (Heart direct)

IR IR E AR E TR
# IEC 6D4 10-1, -2, -3)



TR R &




: _." S3-Close

LR




¥
=

|

- Applied part

:] S3.Close

BESRSTE




—

E'FF| applied part! {ipgpd fHags

37
[

g]_ Medical
— Equipment

Signal /O Section

i)
hd
_—

= A

i o

BIERSIE]




C | @
Z = Input Impedance R, —‘
R,= 10kQ 5% . ‘ ] R ; ‘ (v ) Measuring

R,= 1kQ +1% : Instrument
C,= 0.015 pF £ 5%
o .j

This figure is equivalentto — MD —— InlEC40601-1 leakage circuit diagrams.




Limited of ME with TYPE B
and/or BF APPLIED PART(AC)

Touch current

Earth leakage current

Patient Auxiliary
current

Patient leakage
current

Total Patient leakage
current




Limited of ME with TYPE CF
APPLIED PART (AC)

Touch current

Earth leakage current

Patient Auxiliary current

Patient leakage current

Total Patient leakage
current
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3000V
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1500V
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115V
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Push Test Bt R % 250N+10N 5s
Impact Test | F3mo R uEERg-]/ | 50098, 1.3miH)%
Drop test PiksiiEe TAk) FFImFg g T
FFEEIY - m<10kg=> 5 cm
10kg<m <50kg=>3cm
50kg<m=>2cm
Rough RSO A pASE | 40mm - i B R
Handling HIFES
Test
Mould Stress | F' #{EAH1%ET [ e 70°C (or 10°C+Tnc), 7hr
test
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Hand-held control (B EER 5
device

Foot-operated control IPX1[5 HE[J;%EIPXG(%L??
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Overheating:

- short circuit test (directly
after output)
- output overload test

Dielectric strength:

S5xrated voltage, 5xrated
frequency (Rated voltage<500V
or Rated frequency<60Hz)

2xrated voltage, 2xrated
frequency (Rated voltage>500
or Rated frequency>60Hz)
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Table 22 — Allowable maximum temperatures of parts

Parts Maximum Temperature
°C

Insulation, including winding insulation ®

- of Class A Material 105
- of Class E Material 120
- of Class B Material 130
- of Class F Material 135
- of Class H Material 180
Parts with T marking T®
Other componentz and materials £

Parts in contact with flammable liquid with flash-point of T °C T-23
Wood 90

® The classification of insulating materials is in accordamce with IEC 60085. Any incompatibility of the materials of
an insulating systemn that could reduce the maximum temperature limit of the system below the limits of the
individual materials shall be comsidered.

T marking refers to the marked maximum operating temperature.

* For each material and component, account shall be taken of the temperature ratings for each material or

component to determine the appropriate maximum temperature. Each component shall be used in accordance
with itz tfemperature rating. Where doubt exizts, the ball pressure test of 8.8.4.1 should be performed.

From IEC 60601-1 3rd




Table 23 — Allowable maximum temperatures for ME EQUIPMENT parts
that are likely to be touched

Maximum temperature *

"C
ME EQUIPMENT and its parts Moulded
material,
Metal Glass, porcelain, plastic, rubber,
and liquids vitreous material wood
f=1s 74 80 86
External surfaces of 18<f<i10s EG 66 T1
ME EQUIFMENT that are
likely to be touched for _
a time “#° 10s=f=1min a1 26 60
1 min = § 48 48 48

® These temperature limit values are applicable for touching the healthy skin of adults. They are not applicable
when large areas of the skin {10 % of total body surface or more) can be in contact with a hot surface. This also
applies in the caze of skin contact with over 10 % of the head surface. Where this iz the cazse, appropriate limits

shall be determined and documented in the RISK MAMAGEMENT FILE.

From IEC 60601-1 3rd
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Applied part flrf
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applied part &y bﬁﬁ‘%@
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g r_‘m %Table 24 V)

:th V=3
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Table 24 — Allowable maximum temperatures for skin contact
with ME EQUIPMENT APPLIED PARTS

Maximum temperature * "

°C
APPLIED PARTS of ME EGUIPMENT Moulded
material,
Metal Glass, porcelain, plastic, rubber,
and liguids vitreous material wood
t=1 min 51 56 60

APPLIED PART having
contact with the 1 min £ < 10 min 48 48 43
PATIENT for a time "t"

10 min = ¢ 43 43 43

® These temperature limit values are applicable for the healthy skin of adults. They are not applicable when large
areas of the skin {10 % of total body surface or more) can be in contact with a hot surface. They are not
applicable in the case of skin contact with over 10 % of the head surface. Where thiz is the case, appropriate
limits shall be determined and documented in the RISK MANAGEMENT FILE.

® Where it is necessary for APPLIED PARTS to exceed the temperature limitz of Table 24 in order o provide clinical
benefit, the RISK MANAGEMENT FILE shall contain documentation showing that the resulting benefit exceeds any
associated increasze in RISK.

From IEC 60601-1 3rd
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1.Resistance method (for windings):

AT = RRR'{23-45+T} (T, —T,)

2. Thermocouple methods :

Table 22 are to be reduced by 10 "C.to determine the temperature
of windings,
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¥ = twice X but never less than 25 mmr

@ Baffle plates (may be below the bottom of the ENCLOSURE)

{E‘}I Bottom of the ENCLOSURE o
Fig 38 construction of baffle

Fig 39-Area of the bottom of
an fire enclosure with baffle
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722 name or trademark of the manufacturer
model or type reference

[.2.3 A (better)

724 name or trademark of the manufacturer
model or type reference of accessories

7.2.5 ME intended to receive power from other equipment
(model or type reference)

726 connection to the supply mains:

erated supply voltage(s) or rated voltage range(s)

¢ nature of supply

ethe RATED supply frequency or RATED frequency
range (Hz)

esymbol of class Il
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1.1 1OV Eﬁﬁ[: 7

2.110V 5220V HifEl= 75

3. 220V A1 5602 = f12 58

4.220V %380V = ﬁl[“l'

5.380V = #f1=#L..........
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100V~,50Hz
110V~,60Hz

100-120V~,50/60Hz
110/220V~,60Hz
220V~,50Hz
110-240V~,47-63Hz
380V~,60Hz
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electrical input power from the supply mains
A or VA or W (if power factor >0.9)

output connectors

IP classification (IPX0 or IPOX avoid)

Applied part

mode of operation(no marking for continuous
operation.)

On time/off time for non-continuous operation
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7212 the type and full rating of the fuse (voltage,current,
T operating speed and breaking capacity)

7 2 13 |safety sign for physiological effects

7 2 14 high voltage terminal devices | 6 -

7 2 15 ceanlina canditinne
W ls WLV TWY

7 2 16 |mechanical stability @
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7217 protective packaging ( special handling measures,
environmental conditions for transport and storage

)

7 2 18 |external pressure source
rated maximum supply pressure
adjacent to each input connector.

7 219 functional earth terminals | |
[.L4.13Y |

71.2.20 removable protective means
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7.3.1 heating elements or lampholders

__w max. on lampholder, type of lamp on AD

732 high voltage parts 6 or é \
|
7.3.3 batteries : type of battery and the mode of insertion
7.34 fuses, thermal cut-outs and over-current releases
(voltage, current, operating speed and breaking
capacity) ex. T1.6AL250V
7.3.5

protective earth terminals | @
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FF: Very quick acting

F: Quick acting

M: Medium time —lag

T: Time lag

TT: Long time-lag

L: Low breaking capacity :35A or 10In
H: High breaking capacity :1500A



7.3.6 functional earth terminals ﬂ
7.3.7 supply terminals

“N” for neutral conductor exculsive.
7.38 temperature of supply terminals

“For supply connections, use wiring materials suitable for
atleast X 'C.” if T of temp>75 "C in normal use
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‘on” (power) | ‘off” (power) ()

push button with bistable positions
push button with momentary

“on” for part of equipment

“off” for part of equipment
Emergency Stop
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High ‘ 14Hz = |20% to
priority 2.8Hz 60% on
Medium Q 0.4Hz= 20% to
Priority 0.8Hz 60% on

Low Priority Q or@ i | 100% on
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Class | B 53571
WARNING:

To avoid the risk of electric shock, this
equipment must only be connected to a
supply mains with protective earth
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-power supply shall be specified as part of
the me equipment or

-the combination shall be specified as
an me system
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* Electrical power source
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1.7 %1 :coil, "< ,spark gap, Jelly,Z VA,

2 [T :printer, connecting wire, power cord

set., CRT monitor, key board, mouse, PC,
tool box, calibrator,

2= el X S (£ foot switch), &7 1% (foot
switch) ,ECG monitor,
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-H RS Al i lf liquid is used for cooling,
the permissible range of values of inlet
pressure and flow, and‘ﬁ] ’F‘[H%ﬁi (T2 5T
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SR AT ST 7 Y B
“WARNING: No modification of this equipment is
allowed.”

“WARNING: Do not modify this equipment without
authorization of the manufacturer.”

“WARNING: If this equipment is modified,
appropriate inspection and testing must be

conducted to ensure continued safe use of the
equipment.”
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means used to
comply with the
requirements of
8.11.1.
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14.3 RISK MANAGEMENT 14.9 Design and
plan implementation
14.4 PEMS 14.10 VERIFICATION

DEVELOPMENT LIFE- 14.11 PEMS VALIDATION
CYCLE 14.12 Modification

14.5 Problem resolution 14 43 connection of PEMS
14.6 RISK MANAGEMENT by NETWORK/DATA

PROCESS COUPLING to other
14.7 Requirement equipment
specification

14.8 * Architecture
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Thank you for your patience

Contact me:
e-mail: malta@etc.org.tw
Tel:03-3276195



