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1.5.1 General
i“g Sy f'f}; ~ Al

Components and subassemblies that comply with [EC 62368-1 are acceptable as part of an
equipment covered by this standard without further evaluation other than to give consideration
to the appropriate use of the component or subassembly in the end-product.

[Z2 5]

FFEIEC62368-152 7] 244 UL L e A v LA fe 52, HAR A AT
E I akum i i b, AT TR AR AR
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Table 1C

B 4 + & &t

Table 1C - Capacitor ratings according to IEC 60384-14

TYPE TEST TYPE TEST r.m.s
) RATED VOLTAGE of the impulse voltage of the voltage of the
Capacitor subclass capacitor capacitor capacitor
according to
IEC 60384-14 Vr.m.s. kV peak kV r.m.s
Y1 Up to and including 500 8 4
Y2 Over 150 up to and 5 1,5
including 300
Y4 Up to and including 150 2,5 0,9
X1 Up to and including 760 4
X2 Up to and including 760 2,54

[ 5

WXL K X2 B A AR 2 BRI
WhnEZtype test 1 BB
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Table 10 - Voltage proof
Class Range of rated Test A Test B ortest C
voltages
X1 <760V 4,3 Ug (d.c.)
X2 2UR+1500V(ac)w|th
a minimum of 2 000 V (a.c.) ¥
X3
Y1 <500V 4000V (ac) 4000V (ac)
Y2 > 150 V 1500V (a.c.)™
<300V QUR+1500V(ac)wlth
b) a minimum of 2 000 V (a.c.) ™
Y3 =250V 1500V (a.c.)
Y4 <150 V 900 V (a.c.) ™ 800 V (a.c.) ™
*) For delta and T-connected capacitor units according to Figures 5b and 5c, the test
voltage for terminals to case shall be the appropriate test voltage for the Y-capacitors.
®) For lot-by-lot tests of Class Y2-, Y3- and Y4-capacitors, the a.c. test voltage may be
replaced by a d.c. voltage of 1,5 times the prescribed a.c. voltage.
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Table 1C

1% T g 2 it
For a single capacitor bridging FUNCTIONAL INSULATION,
BASIC INSULATION, SUPPLEMENTARY INSULATION or
REINFORCED INSULATION, the voltage rating of the
single capacitor shall be at least equal to the RMS
WORKING VOLTAGE across the insulation being bridged,
determined according to 2.10.2.2.

[ 5

BRSPS BEF, Bl Sl or RIFITEZY, R 25 ) B R &
DT BT s R AR ) T AR R,

hm
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1.5.9.4 Bridging of basic insulation by a VDR
1} ETIE < ATt
1.5.9.4 Bridging of basic insulation by a VDR

It is permitted to bridge BASIC INSULATION by a VDR complying with the requirements of
Annex Q, with or without a GDT in series, provided that one side of the YB& circuit is earthed

in accordance with 2.6.1 a).

Equipment with such a VDR bridging BASIC INSULATION shall be one of the following:

— PLUGGABLE EQUIPMENT TYPE B; or
— PERMANENTLY CONNECTED EQUIPMENT; or

— equipment that has provision for a permanently connected PROTECTIVE EARTHING
CONDUCTOR and is provided with instructions for the installation of that conductor.
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1.5.9.4 Bridging of basic insulation by a VDR (cont.)
1} ETE © ALt
For all other equipment, it is permitted to bridge BASIC INSULATION by a VDR in series with a

GDT provided that: 3<ebT VBR

- the VDR complies with the requirements of Annex Q; and

- the GDT complies with: =
v the electric strength test for BASIC INSULATION; and
v the external CLEARANCE and CREEPAGE DISTANCE requirements for BASIC INSULATION.

Compliance is checked by inspection and., if necessary, by measurement and test.
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1.7.1.3 Use of graphical symbols
i‘?j bv 1F < &gt

1.7.1.3 Use of graphical symbols

Graphical symbols placed on the equipment, whether required by this standard or not, shall
be in accordance with |[EC 60417 or 1ISO 3864-2 or ISO 7000, if available. In the absence of

suitable symbols, the manufacturer may design specific graphical symbols.

Symbols placed on the equipment shall be explained in the user manual.

-
ALAEEE i F B FRT9E, Mam e D A AATEHE R E R, 7 Eﬁ%ﬂ
AEC 60417 or 1ISO 3864-2 or 1ISO 7000. 1R H &
H@ [ /?q‘%ﬁﬁu, %Lmj‘gﬂ‘p&nfﬂﬁiﬁz

- R an BRI R SR, W 2BE A A T B n DA RERR
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Table 2B Limits for power sources without an
overcurrent protective device
RS A = T

Output voltage Output current "¢ Apparent power
(Use) (sc) (S)
V a.c. V d.c. A VA
< 30 < 30 = 8,0 < 100
- 30 < U,, < 60 < 150/U,, <100

a  U,.: Output voltage measured in accordance with 1.4.5 with all load circuits disconnected. Voltages are

for substantially sinusoidal a.c. and ripple free d.c. For non-sinusoidal a.c. and d.c. with ripple greater
than 10 % of the peak, the peak voltage shall not exceed 42,4 V.

b Je: Maximum output current with any non-capacitive load, including a short-circuit.

¢ S (VA): Maximum output VA with any non-capacitive load.

d Measurement of /. and S are made 5 s after application of the load if protection is by an electronic
| circuit and 60 s for a positive temperature coefficient device, and 60 s or in other cases.

[ 5R
i FHPTCaL & HAh %7 (% T electronic circuit)/E A {f#Es, Al
Al HRr 1] 385 5 £ 6040
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2.6.2 Functional earthing
ek T E v &gl

[2235] MBR L
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2.6.2 Functional earthing (cont.)
b A & U

For equipment having a power supply cord where a conductor with green-and-yellow
insulation is used only to provide a FUNCTIONAL EARTHING connection:

]

—  the equipment shall not be marked with the symbol , IEC 60417-5172 (2003-02); and

—  the equipment may be marked with:

e the symbol ~ ', IEC 60417-5018 (2011-07); or

£
e the symbol , IEC 60417-6092 (2011-10).

These symbols shall not be used for CLASS | EQUIPMENT.

There are no requirements other than those in 3.1.9 regarding the termination of this
FUNCTIONAL EARTHING conductor at the equipment end.

E%ﬂ“%fﬂﬁﬁﬁ%@%m AR, HA8 SR ThRe I it
Az, Al

- Em AR ER O

- ERER A or |

- IR RAGEIE N TEClass 1) i
12
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2.9.2 Humidity condition

i} ET IR v ATt
2.9.2 Humidity conditioning

Where required by 2.9.1, 2.10.8.3, 2.10.10 or 2.10.11, humidity conditioning is conducted for
48 h in a cabinet or room containing air with a relative humidity of 94+%1t6-95-% (93 + 3) %.
The temperature of the air, at all places where samples can be located, is maintained within
1-=C- + 2°C of any convenient value t between 20 °C and 30 °C such that condensation does
not occur. During this conditioning the component or subassembly Is not energized.

For equipment designated for use in tropical conditions, the time duration shall be 120 h at a
temperature of (40 +2) °C and a relative humidity of (93 2 3) %.

5
S IOV RS M L R e
- B A G O A
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3.4.11 Multiple power sources

i} ET IR v ATt
3.4.11 Multiple power sources

Where a unit receives power from more than one source (for example, different voltages or
frequencies or as backup power), there shall be a prominent marking at each disconnect
device giving adequate instructions for the removal of all power from the unit.

f the disconnect device is not in the equipment, the marking shall be on the equipment ano
located close to the MAINS input terminals.

[7 5%

WL B 2R b, BT b EL S A
i 77 B
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4.3.8 Batteries

fg' dv E < &gt

Portable secondary sealed cells and batteries (other than button) containing alkaline or other
non-acid electrolyte shall comply with [EC 62133.

Equipment containing batteries shall be designed to reduce the risk of fire, explosion and
chemical leaks under normal conditions and after a single fault in the equipment (see 1.4.14)

including-a-fatttn-clreuttry-within-the-equioment-battery-pack. For USER-replaceable batteries,

the design shall reduce the likelihood of reverse polarity installation if this would create a
hazard.

[ 54]

- TR AR RO R S v (bR TSN, B RTC
Battery), £ 7% J Wg 4 DL AERR M BRI, B ZHAF A IEC
62133: 2012 (22 Annex P)
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4.3.8 B

atteries (cont.)

g v &gt

Overcharging of a rechargeable battery. The battery is charged while briefly subjected
to the simulation of any SINGLE FAULT CONDITION that is likely to occur in the charging circuit
and that results in overcharging of the battery. To minimize testing time, the failure is
chosen that causes the worst-case overcharging condition. The battery is then charged for
a single period of 7h with the simulated failure in place.

[Z25%

fifil % 106% DA A2 100% He 7RG 7 HIER K, I H B p e 2 A]

llmll

14 70 v R Y I e R
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4.3.13.5.2 Light emitting diodes (LEDs)
B4 ik~ Azt

NOTE 3 If optical radiation Is broadband visible and [R-A radiation and the luminance of the source does not
exceed 10° cdm’ It is expected that the radiation does not exceed the exposure limits given in 4.3 of

IEC 62471:2006 (see 4.1 of [EC 62471:2000).

[ #

HTHG: LEDYGER(R] B OE) iy ig ) 25K

47 LEDIJ¥ B (luminance) R i# 10000 cd/m?, Bl fikZH 4 fi
IEC 62471113876 8 3 P BRI,
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7.4.1 General
i?g' dv E < &gt

If an equipment is intended for connection to both an outdoor antenna and another CABLE
DISTRIBUTION SYSTEM, it shall pass the tests of 7.4.2 and 7.4.3.

- to equipment where:

o the circuit under consideration is a TNv-1 CIRCUIT: and

+ the common or earthed side of the circuit is connected to the screen of the coaxial
cable and to all accessible parts and circuits (SeLv, accessible metal parts and LIMITED
CURRENT CIRCUITS, if any); and

+ the screen of the coaxial cable is intended to be connected to earth in the building
installation.

[ 72 5]
Bt ATEH7.4.2(Surge) & 7.4.3 (Impulse) 1 7 & i FR R
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Annex Q Voltage dependent resistors (VDRS)
3 R E v ATAf

A VDR shall comply with IEC 61051-2, whether a FIRE ENCLOSURE s provided or not, taking
into account all of the following:

- Preferred climatic categories (2.1.1 of IEC 61051-2:1991):
o |ower category temperature: - 10 °C
o upper category temperature: + 85 °C

o duration of damp heat, steady state test: 21 days.

- Maximum continuous voltage
o atleast 1,25 times the rated voltage of the equipment or

o atleast 1,25 times the upper voltage of the rated voltage range.
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Annex Q Voltage dependent resistors (VDRSs) (cont.)

B

_ Ezi@gﬁﬁ MHIVDR, T3 B 54 1EC 61051-2 1 4H
I

- B S R e 75 451,255
5 28 VDR LE 28 i O RHE B8R, 40 2 i O BR e BIR Ay
100-240Vac, HIJEARVDRI1 i K IEAE &R 57 \Fr'%%‘e

288Vac (240 x 1.2), (HA2 Wit A 22 /b 75 22300Vac(240 x
1.25).

(==
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Annex Q Voltage dependent resistors (VDRSs) (cont.)

[#0451]:

Varistor
Varistor

Typ(en) /' Type(s):

180K14D/14D180K
bis/to
680K14D/14D680K

820K14D/14D820K
bis/to
911K14D/14D911K

102K14D/14D102K
bis/to
112K14D/14D112K

Max. Spitzenstrom
Puls 8/20 ps)
Max. peak current
time 8/20 us)

1000 A

1000 A

1000 A

(1 Max. Spitzenstrom (1 Max. Dauerspannung
Puls 8/20 ps)
(1 Max. peak current (1 |Max. continuous

time 8/20 us) voltage
10 A AC 11-40 V
DC 14-56 V
50 A AC 50-550 V
DC 66-745 V
50 A AC 625-680 V
DC 725-895 V
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Annex Q Voltage dependent resistors (VDRS) (cont.)

1} ETE © ALt

The body of the VDR shall comply with the needle flame according to IEC 60695-11-3, with
the following test severities:

- duration of application of the test flame: 10's;

- after flame time: 3 s.

f the body of the VDR complies with V-1 CLASS MATERIAL, the needle flame test does not need
to be performed.

[ 22 5
VDRI AN TG B REEARV-1LL BTSSR, 8 75 & 1EC
60695-11-5 (#144HIF needle flame test)
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B Scope

B IREARGL
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B |EC62368-1: 1%t Edition
® Publication date: 2010-01-21
® CENELEC no publication accordingly
® UL 62368-1:1% edition issued at 2012-02-17

B |EC 62368-1: 2"d Edition

® Publication date: 2014-02-28 (forecast) (HBIAFDISHRZA, 2013/11)
® ENG62368-1to beissued at Q1 of 2014
® UL 62368-1:2"d edition to be issued at Q2 of 2014

B Enforcement:

60065 60950 60065 60950
62368-1Ed 1.0 62368-1Ed 1.0
3 62368-1Ed 2.0 62368-1Ed 2.0 rvice
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O EmERRARIBTES

TC 1 08 Safety of electronic equipment within the field of audiolvideo, information technology and communication

technology
m m e e Documents m Collaboration Tools
Working Documents  Other Documents (8 Login ) E-
TC 108 Working Documents since 2013-01-02 Ea
] Circulation Closing . Voting / Authorized
Reference, Title - Downloads & Date - Date - CEMNELEC - Comment Committeas
108/522/INF e
20 kB 2013-11-22
Background on the development of IEC 62368-1 %':‘ ; 2014 1 103:&@
108/521/FDIS s
IEC 62368-1/Ed2:Audiaividen, information and 3038 kB ' -
communication technology equipment - Part 1. Safety J = 3063 kB 2013-11-08 2014-01-10 yes (
requirements
C E N E L E C Documents open for vote/comment
Documents
To vote/comment, you must first log in. .fg, Login |
Group by LUUilE =
Project Technical Closing
Reference Type IEC Downloads
- Humber ¥ L - Body - Date -
< GL | MDD
. . 213038 kB
FprEM 62368-1:2013 23361 parallel vote on FDIS CLCTC 108X 2014-01-10 Y E
3063 kB
FprEM 62368-1:2013/Fprad2013 23362 farmal vote CLCTC 108X 2014-01-10 M EM
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Scope

S

i

F#E
K25 B BIIEC 60950-1E1I1EC 60065 NEUPFF B E &b E
%8 7 i) A\ BB R iR 600VEY 2 mm

DRIBR—IERE - RIETWAS « EXIMASHLRE
HIREZ Z 2 hiefalt, 1 HE= %= ol SRR R Z ZEm

RIFEEE FITER - IEEMLB R EmERNREN
2000mLEL

AETE E Mt BE s DIRE R RS

AdE LR AIRIZE AN Em

25K PIME ARV EmFB INFESIEC 60950-22
AERRUPSEm, HEREW, IEH 22 ez

® o o o j
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e IEC 62368-1f

IEC 60950-1+IEC 60065
= |EC 62368-1?

%U%%JU\Z: Ig.la 'f_.)\EJ nluﬁ_ﬁjﬁz:éﬂ‘ g |§J

IEC 62368-1H gl B2 F&IEC
60950-1 or IEC 60065 S8 H] Z{A-E4R

LN
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B ERHIEERR

® |EC62368-12 A ERIRITIEC 60950-1L1 KIEC 60065H
M NZELE  EEREmMNETHMVEZERE
ENEZEEEN —BLEE L ERERETINER-
HBSE (Hazard-Based Safety Engineering)
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B What is HBSE
o EnEAYRAUATENRBIGEENEELBEERIAL

)?r

This concept is represented by a three-block model (see Figure 1).

Energy source
capable of Energy
causing pain or - transfer Body part

injury

Figure 1 — Three block model for pain and injury
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B Energy source

ﬁEEﬁ/ﬁ

Electrical energy (ES, Clause 5)

(FEHE,

BaNT EEHTEAS)

Thermal energy (PS, Clause 6)

(FAAE

, BIANEESRGEE K, BE KHYZHE)

Chemical reaction (CS, Clause 7)

(LK IE, PlIERR, BEYE)
Kinetic energy (MS, Clause 8)

(Fh

RE, BIANZE S 2 FEEN 1, JER)

Thermal energy (TS, Clause 9)

(e

, Bl m A i 2 )

Radiated energy (RS, Clause 10)

(B RE,

9

PIANERELT, Ot BE ZAEE)

IEC 62368-1/%5 it

AB2 & E R SRRV

HRE, RS, 85, EE, BE, 8ike®X
MO, iR, B

KRBZE

RARE, BB REREES
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How to protect those Energy source

rpass
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chinology Corp.

s=r= N

IEC 62368-1F

capable of causing pain or injury??

r—

Energy source
capable of causing
pain or injury

|

10

Safequard

7t

{ Body part

~

vy

Figure 2 — Three bl)ock model for safety
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B Safeguards

Equipment

IEC 62368-1 &l

Installation®

Instructional

Personal

Skill and
Precautionary®

11
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o EhE IEC 62368-1 f& i

B Safeguards (Cont.)
® :R1ERHE(Equipment Safeguard): 52 INAR T A ER oI 14
ZPhE, 85
H N Ph & (Basic Safeguard)
[ 0 BA & (Supplementary Safeguard)
&2 5 [ (Double Safeguard)
JN5&E 7 3 (Reinforced Safeguard)

® ZIERHE (Installation Safeguard): KB LI IZELUIENZ £
t, eg., EmEM, T2, EAER; RERME R
FrlEfEal.. =
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IEC 62368-1 f& i
B Safeguards (Cont.)

® 15 PH (Instructional Safeguard): IR ERH I ERFH R R
%, B2 E R FMH

® (& APFHE (Personal Safeguard): & A SMNINFGER R, HIANTE
FE

® FA[FPHE (Precautionary Safeguard): ER T A BIEE REE
MEAZEMm

® I%EEPAFE(Skill Safeguard): EREA B @A A 1HS &5
ZEEMFOLIGIEREEE
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m REAERR

® —fR{FEHAZE(Ordinary Person): MEBZSREBFERSE - thE
E oSt A& s E N A

® IERHIAE (Instructed Person): A& T ABSHMEE B
n NBRIEZAE

® EER g A& (Skilled Person): BHEEAMNH B ARAIAE,
HEBZEXAHEER RRBMEE Z Bl R R EE R
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IEC 62368-1 &l

o =3 £5 =
B BEEFRED
Table 1 - Response to energy class
Energy source Effect on the body Effect on combustible materials

Class 1 Not painful, but may be detectahle{ [gnition not likely

L

Class 2 Painful,

Class 3 J Injury

but not an injury

|gnition possible, but limited growth and spread of fire

Ignition likely, rapid growth and spread of fire
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IEC 62368-1 &l

B Energy source classifications

® C(lass 1 energy source

o [FEAEZBEETNAZEBEClass 1PEFHIELI R E—K WA TR
Z 838 Class 2PRHI{E

® C(lass 2 energy source

® Bi8Class 1PRHIE, (BEIERR/F, EREFE—RUIIA L N AEE
Class 2fR#l18; i/~ A B oLl ##Class 2 energy source

® C(lass 3 energy source

o THTIEREMF EFRBRFHRE—RUAIANL MBEBClass 2PRHIE; B
g A E 0] LLiZ#&Class 3 energy source

ik
I

. BB 12 {E(abnormal) E1EE — 553 (Single fault) E &R [E
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ES

EST
ESZ
ES3

PS

P51
P52
PS3

TS

T51
T52
153

Electrical energy source
Electrical energy source class 1
Electrical energy source class 2

Electrical energy source class 3

Power source
Power source class 1
Power source class 2

FPower source class 3

Thermal energy source
Thermal energy source class 1
Thermal energy source class 2

Thermal energy source class 3

IEC 62368-1 &l

B Energy source abbreviations

MS

MS1
MS2
MS3

RS

RS1
RS2
RS3

Mechanical energy source
Mechanical energy source class 1
Mechanical energy source class 2

Mechanical energy source class 3

Radiation energy source
Radiation energy source class 1
Radiation energy source class 2

Radiation energy source class 3
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S IEC 62368-1 &t
B AEERBHHARSRZEHEIGERK

® —MERZE(Ordinary Person)

Class 1 Ordinary
LoEEE L Basic Ordinar
safeguard ¥
[ eneray ]E}[ : ]f:}[ herean
Ramowved or
E;:.E:SE Q defeated Instructional Q Ordinary
gy basic safeguard persan
source safeguard

Class 3 Basic Supplementary Ordinary
enargy safeguard |::> safeguard berson
SOurce

18 Protession -Efticiency -Service
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N IEC 62368-1 5l
B AREfEAEEEEREZBEFEK

® 15/RHEY A E(Instructed Person)

Class 1

Instructed
Energy Q
source peraon

Class 2 Precautionary Instructed
enargy @ safeguard person
SOLUrce

(é:?j? 3 Basic 5“5;’::":?3’:;“” Instructed
gy safeguard g person

S0ource
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IEC 62368-1f5 3t
B AE{ERAEHHGEZPFERK

ASZ 0 ~
® EZEIig AE(Skilled Person)

Class 1 Skilled

energy peErson

SDUrce

‘;:f:';i |:|> kil |:> Skilled

- safeguard paerson
Class 3 skill Skilled
f"ﬁ:‘-:‘_':"_r safeguard person

L

5 Another

3 Skill Skilled Safeguard class 3
energy |::> safeguard Q persan <:| energy
source

Source

(VR R RV N] —rrivIviIv y 'SerVice
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B Energy source classifications(Cont.)

o FiERUIASKES, oJBITEMClass 14Class 2 or 38 &
Class 2&Class 3 (REEESERMERE D)

® MAREFEILEES Class 3

0 [(REFIMEIEFFLEIEES Class 1
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IEC 62368-1 &

B HBSE/\&5

o FiEFEEEMEER D MClass 1/2/3, Wt ¥ ARIRIFAR
R B IEZEEHE IBE E S AR

® ClassI/lI/INEm7 AEZ B EA(ES, PS, TS......)HClass 1/2/3
e.g., Class I Em, EEon E_f BE[EIF E B energy sourceAES],
PS2, MS2

® EnergysourceBIRRIMER BT, FRAZEIR
Electrical energy source (ES) 15/&.
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B AR

IEC 62368-1 &l

EEREAE

\ 4

EESIRBEEFR

\ 4

BT E A B F AR IR
B Z T T
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% #8Energy source

IEC 62368-1 &l

an AR
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B Electrical energy source classifications (ES)
| oe |

> 1 kHz up
to 100 kHz

a.c above
100 kH=z

Combined
a.c. and
d.c.

The formulation below as a function of frequency may be of interest to designers for sinusoidal waveforms

Energy
source

a.c.
= 1 kHz up
to 100 KHZ

a.c above
100 kHz
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IEC 62368-1 &l

B Electrical energy source classifications (ES)

= s 1%
= = =
n = =2 I=
% -— Lo} o
=2 0 i
L s
E
= | ES 3 Current
O B D~
3 i ES 2 Current
o ES 1 Current
H ]
ES 1 Es2 ES3
Potential, volis
Required number of equipment safeguards interposed between an
Person electrical energy source and persons
ES1 ES2 ES3
Ordinary person 0 1 2
Instructed person 0 0 2
Skilled person 0 0 Dor1*
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B Power source circuit classifications (PS)

6.2.2.4 P31

PS1 is a circuit where the power source, (see Figure 36) measured according to 6.2.2, does
not exceed |15 W measured after 3 s.

6.2.2.5 PS2

PS2 is a circuit where the power source, (see Figure 36) measured according to 6.2.2:

- exceeds PS1 limits: and
— does not exceed 100 W measured after 5 s.

6.2.2.6 PS3

PS3 is a circuit whose power source exceeds PS2 limits, or any circuit whose power source
has not been classified (see Figure 36).
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B Power source circuit classifications (PS)

I
4000 W p—
PS 3 circuit
—
3
a 5
£ =
-
100W}|—
il
15W|— — - -
PS 1 circuit
3s 58

Time

Figure 36 — lllustration of power source classification
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IEC 62368-1f
B Power source circuit classifications (PS)

® The electrically-caused fire including power sources(PS) and
potential ignition sources(PIS, ;& 1E £ X i[R)

B PIS
® PS2LINPSIREEEGIFERBELEXR
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B PIS (Cont.)

® The Combustible material shall be separated from the
“restricted volume” of PIS, unless the material is V-1

Illllllll i
I|I III
£
Y
x'f ‘
i Illl
Restricted | \ 30 mm
-.n:rluu'rli'=.-““--;i=.k 'nlll
|I|II IIIII
f i
Restricted
13 mm volume ~Lg

PIS

30

50 mm

PIS|

Diverted
cone

Barrler

Restricted
volume y L

PIS
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B PIS (Cont.)

® Requirements for top /side openings of a fire enclosure and a
fire barrier Top opening

e 5 mminanydimension, or

e 1 mmin width regardless of length.

Side opening

\

2mm

15 mm

PIS
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B PIS (Cont.)

® Requirements for bottom /side openings of a fire enclosure
and a fire barrier

e 3 mminanydimension, or

e 1 mm in width regardless of length

Side opening

o

~ PIS
Bottom opening
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fEkj 22

B Mechanical energy source classifications(MS)

Table 35 — Classification for various categories of mechanical energy sources

Line Category MS1 Ms2
4 Sharp edges and Does not cause pain or Does not cause injury * but may
corners injury ® be painful
) Does not cause pain or Does not cause injury * but may
2 Moving parts injury ® be painful
N K = MS31; and
3a Plastic fan blades ® + =1 N K
15 000 2 400 + =
44 (0 T 200
Other T blad = N K b
er fan blades
% - 15 000 2400 i
Sea Figure 43. 22 000 3 600 =
Loosaning,
4 exploding or MA MNA
imploding parts.
5 Equipment mass = 7 kg 7 kg < mass = 25 kg
. Equipment mass < 1 kg Equipment mass > 1 kg mounted
G Wall/fceiling moumnt mounted <2 m* < 2m*

The K factor is determined from the formula K =6 = 107
the fan assembly (blade, shaft and rotor),

MS3

May cause injury ©

May cause injury ©

- 22 kg

All egquipment
mounted = 2 m

(e P~ .\"“}where m is the mass (kg) of the moving part of
ris the radius {(mm} of the fan blade from centre line of the motor
(shaft) to the tip of the outer area likely to be contacted, A is the rotational speed (rpm) of the fan blade.

Im the end product, the fan maximum operational voltage can be different than the rated voltage of the fan and
this difference should be taken into account.

The phrase "Does not cause injury” means that a doctor or hospital emergency attention is not needed.

vice
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B Thermal energy source classifications(TS)

9.2.6 Touch temperature levels

Table 38 — Touch temperature limits for accessible parts

Maximum temperature (T_ .}

Accessible parts *

34
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E31EC 60950/1EC 60065
BEBZER
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® Test finger for child
® iR UIBEE WX EEBRIEN
® XEIZAHE—AITERIHER
o EZA—HMNERREHREER
O EE%%E%EFHE%EPEJZ%E{LXZ%

=]
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® Lithium coin / button cell batteries (#10] H1TE12)
B EnBIEZER) S RZEERE, LUK
B |ithium coin/button cell battery with diameter of < 32mm shall:
> WREHATERZTEETIRAEME,; or
> wREIRE MIE D ErEI RS AR IR B EF 7 e RLE
= (HFFHEE)
> BRI RN, B AN EEEEZB LUK AR, g
%=, I, DURIE ER R
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® Solid insulation requirements at >30 kHz

M EpxKrxd >1.2xVpw

where:

Ep: breakdown strength at mains frequency 60Hz (table 21)
Kr: reduction factor (tables 22 and 23)

d: total thickness, in mm

Vpw: peak working voltage at high frequency
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Table 21 — Electric field strength Ep for some commonly used materials

Q_Cerpass

Breakdown electric field strength E,
KW/mm
Material Thickness of the material
mim

0.75 0,08 0,06 0,05 0,03
Porcelain ® 9,2 - - - -
Silicon-glass °® 14 - - _ _
Phenolic ® 17 - - - -
Ceramic ® 19 - - - -
Teflon® * 27 - - - _
Melamine-glass ® 27 - _ _ _
Mica *® 29 - - - -
Paper phenolic?® 38 - - - _
Polyethylene e 49 - - 52 _
Polystyrene © 55 65 - - -
Glass ® 60 - - - -
Kapton® * 303 - - _ _
FR530L® 33 - - - -
Mica-filled phenolic ® 28 - - - -
Glass-silicone laminate # 18 - - - -
Cellulose-acetobutyrate © - - 120 - 210
Polycarbonate d - - 160 - 270
Cellulose-triacetate © - - 120 210
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Table 22 — Reduction factors for the value of breakdown
electric field strength E; at higher frequencies

Frequency
kHz
Material * 30 | 100 | 200 | 300 | 400 | 500 | 1000 | 2000 | 3000 | 5000 |10 000
Reduction factor K
Porcelain 052 | 042 | 040 | 039 | 038 | 037 | 036 | 035 | 035 | 034 | 0,30
Silicon-glass 0,79 | 065 | 057 | 053 | 0,49 | 046 | 0,39 | 0,33 | 0,31 | 029 | 0,26
Phenolic 082 | 071 | 053 | 042 | 036 | 0,34 | 024 | 016 | 0,14 | 0,13 | 0,12
Ceramic 0,78 | 064 | 062 | 056 | 0,54 | 051 | 0,46 | 0,42 | 0,37 | 035 | 0,29
Teflon 057 | 054 | 052 | 051 | 048 | 046 | 045 | 044 | 041 | 037 | 022
Melamine-glass | 0,48 | 0,41 | 0,31 | 0,27 | 024 | 022 | 0,16 | 0,12 | 0,10 | 0,09 | 0,06
Mica 069 | 055 | 048 | 045 | 041 | 0,38 | 0,34 | 028 | 0,26 | 0,24 | 0,20
Paper phenolic | 0,58 | 0,47 | 0,40 | 0,32 | 026 | 0,23 | 0,6 | 0,11 | 0,08 | 0,06 | 0,05
Polyethylene 036 | 028 | 022 | 0,21 | 0,20 | 0,19 | 0,16 | 0,13 | 0,12 | 0,12 | 0,11
Polystyrene 035| 022 | 015 | 0,13 | 0,13 | 0,11 | 0,08 | 0,06 | 0,06 | 0,06 | 0,06
Glass 037 | 021 | 0,95 | 0,13 | 0,11 | 0,70 | 0,08 | 0,06 | 0,05 | 0,05 | 0,04
Other materials | 0,43 | 0,35 | 0,30 | 0,27 | 025 | 0,24 | 0,20 | 0,17 | 0,16 | 0,14 | 0,12
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Table 23 — Reduction factors for the value of breakdown electric field strength E; at
higher frequencies for thin materials

Frequency
kHz

Thin material 30 | 100 | 200 | 300 | 400 | 500 | 1000 2000 3000 |5000]| 10000

Reduction factor K,

Cellulose-acetobutyrate |4 67| 943 | 032 | 027 |024 | 020 | 015 | 011 | 009 | 007 | 006
(0,03 mm)

Cellulose-acetobutyrate
(0,06 mm)

Polycarbonate (0,03 mm) |0,61| 0,39 | 0,31 | 025 |023| 020 | 0,14 |0,90 | 0,08 | 0,06 | 0,05
Polycarbonate (0,06 mm) |0,70| 0,49 | 0,39 | 0,33 |028| 025 | 0,19 | 0,43 | 0,11 | 0,08 | 0,06

0,69| 0,49 | 0,36 | 0,30 (0,26 | 0,23 | 017 | 0,13 | 0,11 0,08 0,086

1 T T T Ll Ll T

Cellulose-triacetate

(0.03 mm) 0,67| 0,43 | 0,31 0,26 | 0,23 (0,20 | 014 (0,10 | 0,09 | 0,07 0,086

1 T T T Ll Ll T

Cellulose-triacetate 072| 050 | 036 | 031 027|023 | 017 | 013 | 010 |010 | o006
({]?DBmmj 1 T T T r r T

Other thin foil materials 0o68| 046 | 034 | 0,29 (0,25 | 0,22 | 0,16 | 0,12 0,170 | 0,08 0,06

1 1 1 T T T T Ll T
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B Touch Current Test

® Normal condition
® Limit:ES1(0.5mArms)

® Test condition: connecting with PE terminal to the earth of mains

® Single fault condition
® Limit: ES2 (5mArms)
® Test condition:
» disconnect PE terminal, and;

» open the Neutral
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B Steady Force Test

® 100N for Transportable Equipment, Hand-held Equipment and
Direct Plug-in Equipment (formerly 250N)

B Discharge Test

® Below ES1 (<42.4Vp) after 2s the disconnection from mains

® The disconnection is made at its peak charging voltage
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B Electric Strength Test

Unless otherwise specified elsewhere in this standard, the test voltage for the electric
strength of basic insulation, supplementary insulation or reinforced insulation is the
highest value of the following three methods:

Method 1. Determine the test voltage according to Table 27 using the required withstand
voltage (based on transient voltages from the a.c. mains or d.c. mains or from external
circuits).

Method 2: Determine the test voltage according to Table 28 using the peak working voltage.

Method 3: Determine the test voltage according to Table 29 using the nominal mains voltage
(to cover temporary overvoltages).

The insulation is subjected to the highest test voltage as follows:

— by applying an a.c. voltage of substantially sine-wave form having a frequency of 50 Hz or
60 Hz; or

— by applying a d.c. voltage in one polarity and then in reverse polarity.

The voltage applied to the insulation under test is gradually raised from zero to the prescribed
voltage and maintained at that value for 60 s (for routine tests see 5.4.9.2).
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B Electric Strength Test (Cont.)

Table 27 — Test voltages for electric strength tests based on transient voltages

Required withstand

Test voltage for basic

Test voltage for

45

voltage insulation or supplementary reinforced insulation
up to and including insulation
KV peak kV peak ord.c.
0,33 0,33 0,5
0,5 0,5 0,8
0,8 0,8 1,5
1,5 1,5 2,5
2,5 2.5 4
4 4 6
6 6 8
L&) 8 12
12 12 18
Ug® Uy * 1,5 x Uy *

Linear interpolation may be used between the nearest two points.
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B Electric Strength Test (Cont.)

Table 28 — Test voltages for electric strength tests based on peak working voltages

i Test voltage for basic
ik orng otage | insuistion or supplementary | Testyoliagefor_
KV peak kV peak or d.c.

0,33 0,43 0.53
0,5 0,65 0,8
0,8 1,04 1,28
1,5 1,95 24
2,5 3,25 4

4 5,2 6,4

6 7.8 9.6

8 10,4 12,8
12 15,6 19,2
Up ® 1.3 % Up® 1,6 x Up®

Linear interpolation may be used between the nearest two points.
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B KSR EEK

® PS3IFIEMNBERTSfire enclosure/~EE R &5 Hfire barrier

® Fire enclosure or fire barrierS2{E V-1 FRIME, (BIREEE
PISEEEE AR S LA FEK AN BFARERZEIV-0ME

A fire enclosure or fire barrier made of combustible material shall:

have a minimum distance of 13 mm to an arcing PIS; and

have a minimum distance of 5 mm to a resistive PIS.

Profession -Efficiency -Service
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o NEEMER

6.5 Internal and external wiring

6.5.1 Requirements

In PS2 circuits or PS3 circuits, the insulation on internal or external wiring shall pass the test

methods described below.

For conductors with a cross-sectional area of 0.5 mm?2 or greater, the test methods in
|[EC 60332-1-2 and |[EC 60332-1-3 shall be used.

For conductors with a cross-sectional area of less than 05mmZ the test methods in
|[EC 60332-2-2 shall be used.

48

For both internal and external wiring, the test method described in IEC/TS 60695-11-21 may
be used instead of the test methods in IEC 60332-1-2, IEC 60332-1-3 or |IEC 60332-2-2.
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|EC 60601-1-2

IEC 60601-1-2:2007 Ed.3

Medical Electrical Equipment - Part 1 - 2:
General requirements for safety - Collateral standard:
Electromagnetic compatibility - Requirements and tests

Copyright 2012 Cerpass Technology Corporation. All Rights Reserved.
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Emission Testing:

CISPR 11 I x ﬁiﬁf'fr’ﬁg R R g Bl

IEC 61000-3-2 ;Fi AR gk S 3

IEC 61000-3-3 ?,Fi%f“ PP T 38 e P

CISPR 22 T A ST ET R

CISPR 15 BLRA & ?/@l%*ﬁ/?

CISPR 14-1 TREASE CATETEBRA(RY T EE)

Immunity Testing:
IEC 61000-4-2 ESD  Electrostatic Discharge
IEC 61000-4-3 RS RF Radiated Immunity
IEC 61000-4-4 EFT  Electrical Fast Transients/Burst Surge Immunity
IEC 61000-4-5 Surge Surge Immunity
IEC 61000-4-6 CS Conducted RF Immunity
IEC 61000-4-8 PFMF Power Frequency Magnetic Field Immunity
IEC 61000-4-11 Dips  Voltage Dips & Interruptions on Supply Line

Copyright 2012 Cerpass Technology Corporation. All Rights Reserved.
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EMISSIONS

* Protection of radio services — Requirements and
Tests

* Protection of the PUBLIC MAINS NETWORK —
Requirements and Tests

Copyright 2012 Cerpass Technology Corporation. All Rights Reserved.
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* Protection of radio services — Requirements

o L Nk

_129:;?;}@:’5!55/; v E & W "ﬁ%é’r_i
fe (20) @& :—@%%a%wnb B i 1AL
FR A o

2% 1 S RIE ~ TS /a’p“ % 75 Bbr’a’nrﬁ
i
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* Protection of radio services — Requirements
o =I ";E A ZL)\-‘FT
AZf ﬁ’% fr? R FED A2 MR KR
l*’\ll{ SR I

— Bag ¢ K’% FrEFERET L MRET EX
A I B o
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— R e RRBETF BEEGEe 0 BB
3 IR MY OkHza 2R & 0 ¥ 1295
CISPR 14-1 £ {7 & # % PR o

—3EIE RGFEH H R A PRI R R R
CISPR 14-1 & (7 p)38 > 3248 0 & 444
R S
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* Protection of radio services — Requirements

e RP KA
— N R R (blde 2HFE ORP K
%) 0 T CISPR 15 i 7 & 5 foip] 38 -
—39F AR KA T RGRROERE R
CISPRIS:EFRlzF - -k v
AP T H & K- J04 o
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* Protection of radio services — Requirements
o TAEH (ITE)
— B2 pg Fo % uid I TEF 32CISPR 224 57
EE R SILTIE
CISPR 22emBzg 2k % 7 2 (CISPR 1157A%g 2 B
Wk Ai— 4=t > e F(CISPR22eDARE R
¥ BCISPR 1A SE & So— 420 * o
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* Protection of radio services — Requirements

R SR R & e 4

SRR Y A e k5 f hiRs
BiE 7 Fé%\’ﬁ » B g ﬁxl‘ﬂRF_ELg‘ Inb mjji/{h'g ]l\/r»%
i5223b‘c1 TR Lm'@ Jl\ GISPR 1107 22ty B

’j i‘a*g\: ’ -"i‘a v B 2V E T AP BERMRFEY

BLRE FHL T_IE ©

— FP AR R ik 'f'ff’/f B p IR
FiB (TR B o] RF//@/P‘»‘E‘/}E\‘ SEF> W gk i O
i5223b‘c1 ”LFJ’FL Lm‘@ o GISPRIIFT?%/EI“‘”:”F@
K"’l = j‘a 4r o j‘a 4y fﬁ :%H—‘f/\ 7R 3‘ }l%-hl—raj] mh)—'—
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e Protection of radio services — Requirements

© 77 BITRA ARLE o xSt
— ¥ S F LR REBROERTRE T
BT R P LY DR TR AT R AR
F o i S Aok i F R ROR MR E R
BV E ] 0 —t *CISPRAD 81 578 Fdi
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e Protection of radio services — Tests
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e Protection of radio services — Tests

¢ 4R CISPRAP §F s 8] Fff JF il 33
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e Protection of radio services — Tests
¢ JodE ? CISPRAD b 2B R4 2B ripli s 2 o
LA I Tk S i L R
- AR ERE ek
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Protection of the PUBLIC MAINS NETWORK —
Requirements and Tests

e Harmonic distortion(Gy

* Voltage fluctuations and flicker (7& Rfrifs% >

1
NS
yES
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Immunity
IEC 61000-4-2 ESD Electrostatic Discharge
IEC 61000-4-3 RS RF Radiated Immunity
IEC 61000-4-4 EFT Electrical Fast Transients/Burst Surge Immunity
IEC 61000-4-5 Surge Surge Immunity
IEC 61000-4-6 CS Conducted RF Immunity
[EC 61000-4-8 PFMF  Power Frequency Magnetic Field Immunity
[EC 61000-4-11Dips  Voltage Dips & Interruptions on Supply Line

Copyright 2012 Cerpass Technology Corporation. All Rights Reserved.
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e Compliance criteria (6.2.1. 10)
— FFE LA B RN T AR s 2 3
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c BT BB aREL X DR U EBE R ISR
¥ " A O 2 =/ 15 =/~ . N
o A RN WRPET, LRI E R
2 v ) IV Ve ) —+ > - > = . » N
* Bt enZREAD > BRPTEL DK EE R
c B EDE DRR A R BTN, LR
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|EC 60601-1-2

Electrostatic Discharge

« IEC 61000-4-2

— 2KV, 4kV, 6kV contact discharge
— 2KkV, 4kV, 8 kV air discharge
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IEC 60601-1-2
2% (ESD) IEC 61000-4-2

° W2

— i % IEC B1000-4-24 R eindsh ™ 2 foik & » mF 17 i3 5

e R FIEFEA B R 2 1s & 7 & %9 \f\?/ﬂ\-%f:”'}{?dw“
}f:%'fr' AT PR Vo & R £ it :"F'EF&-FEFM°

CRAIRT R R R R BT i BT Aol 2

TG o

G CRT G N Lk Sl R 2 FR i
ﬁﬁ’ga IR E T A "*ﬁ’ga IR o G Rk #F Nk Suen
@3 F 7% [EC 60417-5134 7 5L > R3Zd 3% F 4
P RS o
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IEC 60601-1-2 =

Radiated Imﬁﬁnity
[EC 61000-4-3
o &

— — RS e L EK G, PEAES80 MHZz to 2,5 GHz, 3 V/mh
Hog o

— 4w ERG, P EF80 MHz to 2,5 GHz, 10 V/men3i o

— R W EY Erand e A ERF T L0 VngEg o
2EA p LR MY 3V/ Mg i T UREE o 3% Bt 3k
g ety ot ¢ dg L & e frim it TR C

— F EPAE A T AR B R A AR H BT E R D SR A B (TR
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Electrical FasthTransients
[EC 61000-4-4

— R A MR BT KX £2KV hac. 2 de. ©
AT b2 AZES N K RN T
T J 1KV g o

EAME TH? ERPFERFT BRIFEALY
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Surge

¢« &R

— By £0.5 kV -~ #1 kVfe +2 kV (278 TiRaUEE ) o

2 40,5 kKVAr 41 kV (T RAHER) &7

= ety His TH B RPRE o
— AT RTE Y L surgeFRE AR A e f b W

| ¢

2

-—

k2 KVAEHE e ] RVAUEHAR DRI -

Copyright 2012 Cerpass Technology Corporation. All Rights Reserved.




““““

|EC 60601-1-2

Conducted RF”Immunity
[EC 61000-4-6
. &R

JE ¥R Az #E 5 1 80 MHz#E S =R 23 V rms
EFRRFR B A FAERGE BB EAIEF 80
MHzz. ¥ e ﬁi% (ISM) #gEcp 1210 V rms:E (7R 38 o
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Conducted RF Immﬁ
[EC 61000-4-6

nity

801-8

- upling -
g IEC §1000-4-6
Mains 35 400V/230V  I2A

<Input 0,18 . 230 MMz
ME PowerDissipation § W max. { 100 Ohm )

CDN L-801 M 5/ 32

Penerr
B M2/ M3

i s ial Serial N

T

CDN
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|IEC 60601-1-2

Conducted RF Immunity
TEC 61000-4-6_
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IEC 60601-1-2

Conducted RF Iﬁﬁunity
IEC161000—4—6

Copyright 2012 Cerpass Technology Corporation. All Rights Reserved.
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Conducted RF Iﬁ;unity
[EC 61000-4-6

Lt

=

Clamp

Copyright 2012 Cerpass Technology Corporation. All Rights Reserved.
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Conducted RF Iﬁmunity
[EC 61000-4-6

RF generator

Test generator

01m<L<03 L .
- ' ' |

—_ J]_ <4 Lz < 0.3 m where possible

50 Q 50 O
T T

Auxiliary EUT Auxiliary
equipment 1 (Equipment T equipment 2
under test) 4 Injection L

CDN — clamp CDN

1 .:.: s .:.'.'. .'.'.:. 2

Ground reference plane
0.1 m supports

50 mm > A > 30 mm
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|IEC 60601-1-2

Conducted RF Imﬁaﬁity

[EC 61000-4-6

Cable under te\

Measuring
HE clamp

Injection clamp
Ground reference plane

Copyright 2012 Cerpass Technology Corporation. All Rights Reserved.

30mm

Measuring
equipment

untested Cable

5082

Insulating support

Imax = Uo/15002




|EC 60601-1-2

Power frequency magnetic field

[IEC 61000-4-8
¢« & R
— J& 13 5 1EC 61000-4-8 JIABA/m* Aot 1 (ER
AR P R JRHEFH AN e
BIER o
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Voltage Dips

i g

— G775 55 TKVAR S TKVASTR B o Sert 2
A e AR E e ks Bk d 10 AR
% £6.2.1.100& F oo

— FOURR g 0~ #5040 KVAeRR ”fﬁ?] R
X% 55 fp o d & L HER Kok S R RR
B s iRiFEL > A4 e ’*#Ei%ﬂ «é’ﬁiﬁf i® K

T B FIRE SR M A AL A 10 R
Y 46.2.1.10608 e .
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Voltage Dips
[EC 61000-4-11
« LR (H)
— PR~ R OALEF AR LOAZE S i LR e
Boo dtk 210 AR ANRGE
— PEREAF o A RNEFZT > B4 B BT E
PO H AT AR INREFE R o B T R &£
11 %% 5k 886.2.1.108 f o
— A AFEXF oA AR P o HE16.2.1.108
Fen L o IR OE £ REIREELR > Uy
B A R B R ENTRHPAE (T end ok BN P T o
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Vol tage Dips
[EC 61000-4-11

Table 10 — IMMUNITY TEST LEVELS for voltage dips

Voltage test level Voltage dip Duration
% U % U; periods

<3 > 95 0.5

40 60 5

70 30 29

NOTE UT is the a.c. MAINS VOLTAGE prior to application of the test level.

Copyright 2012 Cerpass Technology Corporation. All Rights Reserved.
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IEC 60601-1-2

Vol tage Dips
[EC 61000-4-11

Table 11 - IMMUNITY TEST LEVEL for voltage interruption

Voltage test level Voltage dip Duration
% Up % Uy S
< b > 95 5

NOTE U T 1is the a.c. MAINS VOLTAGE prior to application of the test level.
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Briefing on Differences Between 60950 and 60601

1. Applied Parts VI B EF:

Part of ME equipment that in normal use necessarily comes into physical contact with the patient for ME
equipment or an ME system to perform its function.

Y Skin electrodes )
iy i T 5 e
H ! SS/ . o] et T B
S k /f‘; \ | s APPLIED PARTS »;U wi cu-s | .l‘ "} “H“\:
TENS \ \ /
s ‘\“\ ‘ ECGmodule/ / ‘ :"
l‘-‘ ,"‘ ECG paTient cable \ ;/“‘
- PN
2. MOPP F; MOOP Hy4rEEEkK:
® MEANS OF PATIENT PROTECTION (MOPP) (For patient contact parts)
® MEANS OF OPERATOR PROTECTION (MOOP) (For operator contact parts)
® 2 MOOP/MOPP.= Double/Reinforced Insulation
® 1 MOOP/MOPP = Basic Insulation
3. Comparison: \
Item 60950 60601 MOOP 60601 MOPP
(for Power and IT) (for Power and IT)

[, 1, 11 Il and Internally powered

Insulation Class

red equipment that also connect to a supply
mains s ply with the requirements for class | or class
connected, and with the requirements for
y powered equipment while not so connected.)

I
Hipot 0O0Vac D Same as 60950 B/I: 1500Vac D/I1:4000Vac

Creepage Distance orking voltage: 30 Same as 60950 Working voltage: 250Vrms
(Interpolation is B/l: 3.2mm D/I:.6.4mm B/l: 4.0mm D/I: 8.0mm

allowed) Working voltage: 300Vrms

B/I: 4.7mm D/I: 9.4mm

Clearance Working voltage: 300Vrms Same as 60950 Working voltage: 250Vrms
(Interpolationis NOT | B/I: 2.0mm D/I: 4.0mm B/I: 2.5mm D/I: 5.0mm

allowed for 60601) Working voltage: 300Vrms

B/I: 3.5mm D/I:7.0mm

Opposite Creepage: 2.5mm Creepage: 3.0mm Clearance: 1.6mm
Polarity (L to N) Clearance: 1.5mm

Y Capacitor across One Y1 or Two Y2 Same as 60950 Two Y1

Pri to Sec

Leakage Current Class I: 0.75mA/ 3.5mA NC: 100uA (PE connected)

(Touch current) Class Il: 0.25mA SFC: 500uA (PE open, same as test condition of 60950)

(No patient circuit involved)




Item 60950

60601 MOOP 60601 MOPP
(for Power and IT) (for Power and IT)

Heating Limit: 75°C or 95°C max.

(External Surface)

Limit: 48°C max.
(Risk Analysis Allowed)

Fuse One is OK

One for Class Il
Two for Class |

Class Il USA Plug Polarized or not

Polarized (unless both L and N have fuse)

(1-15P)

Color No limit Red for urgent only
Yellow for caution

FNERT K EEK: BEh=Emm V-1 BEh=Em V-2

& E 20 AL : SVB

B e V-1

After 1s : <37% of initial
voltage

Discharge Test

After 1s : < 60V

Triple Insulated
Wire

Accepted 950 tested wire
(3000V for B/1)
(6000V for D/1)

Insulation Sheet

Same as 60950 Tested.per 60601-1 or else

consider as basic insulation
(3000V for B/I)
(8000V for D/1)

Same as 60950

Input Marking of
A, VA, or W

nd lower limits of the range(s), if the
0 % of the mean value of the given range

Accessibility of Liv
part

ger, pin, 4mm probe, hook

Signal 1/0
e.g. RS232, USB,

o isolation required but the applicant could declare the
isolation and we will test.it accordingly

COM Port, etc.

Risk Management No need ® Power may or may not need to provide the RMF

File (1SO 14971) ® Other ITE or MEE need to provide the RMF

Display - Need to specify in manual regarding the medical purpose

PC / Tablet - If measuring function is involved, it needs to apply GMP
(1SO 13485).
Not a medical device if use for analyzing an image on a
computer that is not connected to a patient and is
located in an office.

4. ULCCN:

QQHM2 for Medical Power
PIDF for Medical Devices

KFCV for Television/Video Equipment for Use in Health Care Facilities (UL 1492 or UL 60065)

Revision: E




IEC/EN 61010-1,-2-030, -2-032,
-2-033, -2-081 & -2-101
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? Cerpass
“\# Technology Corp.

Version Note

B EN 61010-1:2010

Safety requirements for electrical equipment for measurement, control,
and laboratory use

B EN 61010-2-030:2010

Particular requirements for testing and measuring circuits

B EN 61010-2-032:2012

Particular requirements for hand-held and hand-manipulated current
sensors for electrical test and measurement

Profession -Efficiency -Service



? Cerpass
“\# Technology Corp.

Version Note

B EN 61010-2-033:2012

Particular requirements for HAND-HELD MULTIMETERS and other
METERS, for domestic and professional use, capable of measuring

MAINS voltage
B EN 61010-2-081:2002/A1:2003 — }

Particular requirements for automatic and semi-automatic laboratory
equipment for analysis and other purposes
»  FprEN 61010-2-081:2012 (Non-DOR)

B EN 61010-2-101:2002

Particular requirements for in vitro diagnostic (VD) medical equipment
>  FprEN 61010-2-101:2012 (Non-DOR)
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“\# Technology Corp.

Version Note

B For equipment with testing and measuring circuit,
-2-030 should be used.

B If -2-032 is applicable, no -2-030 is needed.

B For meters that measuring the mains circuit,
-2-033 should be used.

B But for a hand-held clamp meter with V/COM terminals,
both -2-033 and -2-032 are needed
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O, (erpass
Installation Category (CAT)

B [nstallation Category (CAT) (-2-030)
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Installation Category (CAT)

l
I '
1 |
i .
|
| !
l |
: !
— | |
pem—— o—r_——. ; :
! 1
T R — 5
| ! :
| l
380V ' 380V/220V | 220V/110V | <60V
| ! I
Primary ' Fixed i Plug Connected i Peripherals
Supply . Appliances « Devices :
Category: v I1I II I
Surge Voltage: 6000V 4000V 2500V 500V
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Marking Symbol

Table 1 — Symbols

Number Symbol Reference Description
1 I _| IEC 60417-5031 (2002-10) Direct current
2 "’_\.,_/| IEC 60417-5032 (2002-10) Alternating current
3 a2 IEC 60417-5033 (2002-10) Both direct and alternating current
4 3-#—\.__,, IEC 60417-5032-1 (2002-10) Three-phase alternating current
5 | IEC 60417-5017 (2006-08) Earth {ground) TERMINAL
6 @ IEC 60417-5019 (2006-08) PROTECTIVE CONDUCTOR TERMINAL
7 IEC 60417-5020 (2002-10) Frame or chassis TERMINAL
77
8 Not used
7
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Marking Symbol

=] “ IEC 60417 -5007 (2009-02) On (Power)
10 Q IEC 8041 7-5008 (2009-02) Off (Power)
I Equipment protected throughout
11 | ] IEC 60417-5172 (2003-02) by DOUBLE INSULATION or
| REINFORCED INSULATION
12 ijf Caution, possibility of electric
shock
13 IEC 80417-5041 (2002-10) Caution, hot surface
14 A ISO F000-0434B (2004-01) Caution *
In position of a bi-stable push
15 _D_l IEC 860417-5268 (2002-10) control
Cut position of a bi-stable push
16 | IEC 60417-526%9 (2002-10) control
17 & IS0 361 lonizing radiation
Mumber Symiboal Publication Description
Background colour
101 ;;’;fggr“";nd outline ISO 7000 — 0659 Bichazard
— black.
102 LOT EM 980, subclause 4 Batch code
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? Cerpass

4\# Technology Corp.

Marking

0 ér_ér‘%éﬁﬂ*iﬁ.} AT ¢

o q: A
(4=: 100-120/ 220-240 V ~, 50/60 Hz, 100 W, 110 VA)

L R HEWE s A VAR
2. F BlaWIiE ~ AR & VAE 7 ge ~ *T3E T e e0110%
,:5

3T AT A S XETFTWE S AERVAE

F < ?@mfﬁﬁﬂ AR RUE TR RIF]
Witz < >*We 520% > P JE & B 7 WIiE o
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4\# Technology Corp.

Marking

B3+ EETHECATE - T REZIE NP ?{,
» 721 CAT 5 Measurement (Installation) Category sz & > 3 % P it
]
»>312. F 5 R % AL A 50Vacs 120Vde T B RIE R 27 o e
7 TART o RIF LT CATE » 7 3 3
>34t g & 0 H §Inm P4 ECATE ~ R /BREE B in {45 o
B £ p=8 5 #F ¥ 5.Symbol 14 A\ e (From:-2-030)
BH i % 2833 > dos-o7g Test Leads# *f £ 38 17 %%
Fi¥e { #Fusez Battery - 2 F 243 » ¥ R &
Symbol 14 /\ & ¥ fzmanual ¥ 5% .

10
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“\# Technology Corp.

Marking

B irdeF a3t g g a@ B (From:-1:2010)
B i§ * kot Symbol - 3Rt 2

« 3x1: % 7 Inlet » Symbol 6 @ U

« 3x2:Symbol 7 | ¥ v m A BATE RRERE [ BT AR
ik ®

+ 3 IR R A 28 IkVims L5KVde » 71 & o Symbol 12 /N

o sx4:Symbol9 | 210 () @ * A2 mE A @ Push-Push
Switchp] * Symbols 9/15 — % 10/16 N

11
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“\# Technology Corp.

Marking

e x5:Symbols & Jf 5 2.75mmiz + » B2 < 3 2 5 1.5mmrs ¢

e ZI0: Symbolﬁ §?4 > FEF R EE2MmM Y s e d £ o
AR Y ) g ﬂ%OSmmuP

o TIHPNG A 0 B AR [/

o BT IREM AN E 2w EEA B MR

« 3x9:symbol 17, 3 4 45 &4 355 A (lonizing radiation)
(From:-1:2010)

12
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AP Technology Corp

Marking Example

GPIB
1/0 PORT

. ALL TERMINALS
(+)600vMAXTO L I(-

13 Profession -Efficiency -Service



-'E')"‘- Cerpass
NP Techology Cor

Manual Requirement
Wi b EHRT

® 7 g
® R (797 g xR 0 hRgt)
® itz

® i s
@ L H(IrT s N Ere g ) s B %2
@ Bip P CAMNELFPNELFE

14
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'\# Technology Corp.

Manual Requirement

B 233 %%
B2 SRR 407

 Indoor Use
« Altitude: 2000 m
e Temperature: 5C t0 40C
« Humidity: Maximum 80%RH at 31°C decreasing to 50%RH at 40°C
« Transient overvoltage at Mains Supply: 2500V
 Pollution Degree: 2
B Manual# ¥ % § 33 N (dokdi) e X 22 ¥ -
¥ & 3 ¥ 4 (From-1:2010)

S E AT

15
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“\# Technology Corp.

Manual Requirement

BCAT cip b 288 (% 2 53 HBCATHERE) > 4r:

o CAT IV —Is for measurements performed at the source of the low-
voltage installation.

o CAT Il —Is for measurements performed in the building installation.

« CAT Il —Is for measurement performed on circuits directly connected to
the low voltage installation.

: : | . irect I
to-mains: (Changed by -2-030:2010)

B Symbol#§2# > yeSymbolert & o
B Manual shall indicate the CAT and V of the probe

assemblies to be used for MAINS measurements.
(From -2-033)

16
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? Cerpass
“\# Technology Corp.

Manual Requirement

WE g4 > FAerT 2R
« Individual protective equipment must be used if hazardous live parts in

the installation where measurement is to be carried out could be accessible.

 The barrier on the JAW is indicating the limit of safe access of the hand-
held part, do not over the barrier when in normal use.

Do not use a flexible current sensor if the inner contrasting color of the
insulation of the flexible cord is visible.

o If the equipment is used in a manner not specified by the manufacturer,
the protection provided by the equipment may be impaired.

17
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4?)"- Cerpass
AP Technology Corp

Protection against electric shock

B HAZARDOUS LIVE(# 7 #% i+): (Normal condition)
» Above the a.c. voltage levels are
33V r.m.s, 46,7 V peak and the d.c voltage level is 70 V.

» for equipment intended for use in WET LOCATIONS,
the a.c. voltage levels are 16 V r.m.s, 22,6 V peak and the
d.c voltage level iIs 35 V.

> B AR T R > TR (33VIrms ~ 46.7Vp:t 70Vdc) o e fe
Mains circuitix 7 &390 % > ZREBE TR e REL > F TR o

» i o Mains circuit 3 &9 5058 5% » & & ~ 3 33Vrms ~ 46.7Vp &
70Vvdc > 'wwmm R I

18
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-'E')"‘- Cerpass
NP Techology Cor

Enclosure Requirement

W3R 3L A 5 @ Test Finger ¥ 11§ 2 ~‘-‘§~;§$K o
@ 1: Locking Type # Screw-Held Type SR P
O L2 Jd R* F It BAFERG EF

W @3t > HF R & A 34mm e

éﬁ-
;1
F_k
o
=
P

\ o

,‘E’%J_,,E;%,;‘;%fa@

S
Y :’E &% ] _g JP @ JL o Acceptable perforation of the bottom of an ENCLOSURE
Minimum | Maximum diameter | Minimum spacing of holes
. centre to centre
L 2 % > - thickness of holes
. -T Q@z ,/,E{:ig.l’l‘r—,ﬁ?'_. mm mm mm
0,66 1,14 1,70 (233 holes/645 mm?)
0.66 1,19 2,36
0.76 1.15 1,70
¥ z twice X but never less than 25 mm 0.76 1,19 2,36
—» ¥ - 0,81 1,91 3,18 (72 holes/645 mm?)
0.83 1,90 3,18
xl I | 0.91 1,60 277
| | | | | 0,91 1,98 3,18
[ I —  —
1,00 2,00 3,00
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? Cerpass
'\# Technology Corp.

Enclosure Requirement

B LR HARERE = X5)nR§
(* 50094k 3kd ImB R ET ) § /AR o

B SN E R R FImaE T R
B FIV-1R%811 1 o
B b EEanRERRdARE 31048 -

==

B FIOkgeA KRR L 0 S BRP P RPES S  -

20
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? Cerpass
4\# Technology Corp.

Grounding Requirement

B Class | & & Bt 3EIDEHRL B

B iR RDRET | T RR
BEFRFZFEER

B T # PR3k 5 spring washer g star washer
BEEAIATINRPP > A7 LTz H A
B otk 30T RSP e L symbol 6 ©

21
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Insulation Requirement

HAZARDOUS part

~

-
6.5.1 e) 6.5.1 f)
REINFORCED PROTECTIVE
INSULATION IMPEDANCE
-

J

6.4.1 b) 6.4.1 a) 6.4.1 c)
BASIC INSULATION : ENCLOSURE or Impedance
: ; BARRIER

z i i

S :

E o= :

L = u

= & H

ot H

2 : : and

w g :

- m u

@ :

3 H

o i : )
6.5.1 b) 6.5.1 a) 6.5.1 c) 6.5.1d)
E SUPPLEMENTARY |} PROTECTIVE Automatic Current- or
: INSULATION : BONDING (or disconnection of voltage-limiting
_ H screen) the supply device

ACCESSIBLE part
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Clearance and Creepage

TABLE 4 - CLEARANCES and CREEPAGE DISTANCES for MAINS CIRCUITS of
OVERVOLTAGE CATEGORY [l up to 300V

Values for CREEPAGE DISTANCE
Printed wirin . : .
1:,-'0“399 Values board materia?l Other insulating material
ine-to-
neutral for PoLumion | PoLLumion | PoLLuTioN p 3 P 3
—— r;::_gg- oecree 1 | DEGREE 2 | DEGREE 1 OLLUTION DEGREE OLLUTION DEGREE
or d.c. )
All material I‘-I:g:‘erlsall All material | Material | Material | Material | Material | Material | Material
groups g" Ill}la "| groups | group ! | group Il |group Il { group | | group Il | group Il
V mm mm mm mm mm mm mm mm mm mm
<150 0,5 0,5 0,5 0,5 0,8 1.1 1,6 2.0 2,2 2.5
=150 < 300 1.5 1,5 1.5 1.5 15 21 3.0 3.8 4.1 47

e From-1:2010

23
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O, Cerpass
Clearance

B Material Group §v UL eCTIv $407

Material Group [ I Il1a IH1b

CTI 0 1 2-3 4

Plastics - Component

See General Information for Plastics - Component

CHI MEI CORPORATION E56070
59-1 SAN CHIA

H D

Min. H H RTI W 4 L

Thk Flame W | A | Elec Mech T| 9 T

Material Dsg Color mm Class I I Imp Str R| 5 I

PA-7G65B(+) ALL 1.5 V-2 4 0O | 80 &5 a0 2 7 0
2.1 V-2 2 0O | 80 &5 80
2.5 V-0, 5VBE 2 0 80 &5 80
3.0 V-0, SWVA 2 0 80 = 80
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"E;'" Cerpass
NP Technology Corp
Clearance
Component - Plastics E56070

CHI MElI CORPORATION
59-1 SAN CHIA, JEN TE, TAINAN HSIEN 717 TW

PA-765B(+)
Acrylonitrile Butadiene Styrene (ABS), "Polylac", furnished as pellets

Min Thk Flame RTI RTI RTI
Color (mm) Class HWI HAI Elec Imp Str
ALL 15 V-2 4 0 80 65 80
21 V-2 2 0 80 65 80
25 V-0, 5VB 2 0 80 65 80
3.0 V-0, 5VA 2 0 80 75 80
Comparative Tracking Index , Inclined Plane Tracking (IPT): -
(CTI):
Dielectric Strength (kV/imm): - Volume Resistivity (10¥ohm-cm) : -
High-Voltage Arc Tracking Rate 2 High Volt, Low Current Arc Resis 7
(HVTR): (D495):

Dimensional Stability (%): -

25
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Creepage of secondary

Table ¥ — CREEPAGE DISTANCES for secondary circuits

Printed Wiri'.]g Other insulating material
Secondary board material
oL raee | FotiuTion | POLLUTION | POLLUTION POLLUTION DEGREE 2 POLLUTION DEGREE 3
ﬂ'g} rd",-g'_s' A0 material Material All material Material Material Material Material Material Material
groups grq;:ﬁ-ﬁg:, n Qroups growue | group 11 groue 11 growup | growup 1 O o L=
W mim i mm mm i i i i mim
250 0,56 1.0 0,56 1.25 1.8 2.5 3.2 3.6 4.0
320 0,75 1.6 0,75 1.60 2,2 3.2 4.0 4.5 5,0
A00 1.0 2.0 1.0 2.0 2.8 4.0 5.0 5.6 5.3
500 1.3 2.5 1.3 2.5 3.6 5.0 5.3 7.1 8,0
530 1.8 3.2 1.8 3.2 4.5 5.3 8.0 9,0 10,0
S00 2.4 4.0 2.4 4.0 5.6 8.0 10.0 11 12.5
1 000 322 5.0a 3.2 5.0 | 10,0 12.5 14 16
1 250 4.2 5.3 9.0 12,5 18 18 20
1 600 5.6 8.0 11 16 20 22 25
2 000 7.5 10,0 14 20 25 28 32
2 500 10,0 12,5 18 25 32 36 40
3 200 12,5 16 22 32 40 45 50
A4 000 16 20 28 40 50 56 63
5 00 20 25 35 50 53 71 80
s 300 25 32 45 53 80 90 100
S 000 32 40 56 &0 100 110 125
10 000 40 50 il | 100 125 140 160

« From-1:2010
« Creepage for measuring circuit is same as this table.
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Clearance of secondary

Table 6 — CLEARANCES and test voltages for secondary circuits derived from MAINS
CIRCUITS of OVERVOLTAGE CATEGORY Il up to 300 V

mains voltage, line-to-neutral, ovERVOLTAGE cATEGORY
Secondary
WORKING VOLTAGE =150V =150V =300V
a.c. r.am.s. a.c. r.m.s.

a.c. r.m.s. d.c. or a.c. peak CLEARANCE Test voltage CLEARANCE Test voltage
A" W rmm Woa.c. r.m.s. mm Voa.c. rmos.
16 226 0.10 500 0.50 840
33 46,7 0,11 510 0,52 B850
50 TO 0,12 520 0,53 8e0
100 140 0,13 540 0,61 900
150 210 0.16 580 0,69 940

300 420 0,39 770 0,94 1040

G00 840 1,01 1070 1.61 1 450
1 000 1 400 1,92 1630 2,52 1970
1250 1750 2,50 1 960 3,16 2280
1 600 2 240 3.39 2 390 4,11 2730
2 000 2 800 4.49 2 890 5,30 3230
2 500 3 500 6,02 3520 6,91 3 850
3 200 4 480 8.37 4 390 9.16 4 660
4 000 5 600 10,9 5 320 11,6 5610
5 000 7 000 14,0 6 590 14,9 G 960
& 300 8 820 18,2 8 270 19,1 8 620
& 000 11 200 23.9 10 400 24,7 10 700
10 000 14 000 30,7 12 900 3.6 13 2300

27
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Clearance and Creepage of
« Unmated position and test by test finger

Measuring Terminal
B Spacing for terminals:
(From -2-030 , -2-032 and -2-033) - ii:
« Components, sensors, and devices intended to be connected
to specialized measuring circuit TERMINALS shall not be
ACCESSIBLE. Examples of specialized TERMINALS are
semiconductor measuring terminal, capacitance

measurements terminal, or thermocouple sockets.
(From -2-033)

28
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Clearance and Creepage of
Measuring Terminal

Voltage on conductive parts of TERMINAL ERCELEEPT;H[{;ESE £Hd::E

Vac.rms. Vi.c. mm

2332300 2102414 0,8

>300 <600 »414 < 848 1,0

>600 <1000 >848 <1414 2,6

NOTE Values are determined by calculation for REINFORCED INSULATION. Transients are not taken into

account.
29
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Clearance for Measuring circuit

B For CAT II, Ill and IV Measuring Circuits

Table 8 - CLEARANCES for measurement categories Il, [l and IV
Nominalla.c. BASIC INSULATION or SUPPLEMENTARY INSULATION | DOUBLE INSULATION or REINFORCED INSULATION
ﬂtr,f,::'ultlrn; Measurement category Measurement category
voltage of
MAINS supply Il 1l IV Il 111 IV
V mm mm mm mm mm mm
<50 0,04 0,1 0,5 0,1 0,3 1,5
>b0 =100 0,1 0,5 1,5 0,3 1,5 3.0
=100 <150 0,5 1,5 3.0 15 3,0 6,0
=150 <300 1,5 3,0 55 3,0 5,9 10,5
=300 <600 3,0 5,5 8 5,9 10,5 143
=600 <1000 9,9 8 14 10,5 14,3 243
30
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Solid Insulation Requirement

. -------------------- - s _rd
\'x
2 C B 1012410
|
A a— . A
-4
7 A
F 3
| C
. —

IEC 101310

L is 0.4mm min. (for B/I, S/l and R/I)
(for both potted parts or multi-layer PCB)

From -1: 2010
31
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Solid Insulation Requirement

L is 0.4mm min. if only single layer is used for R/I.
If two layers are used for R/I, no thickness requirement.

32
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Clamp Meter Insulation Requirement

|
| |
g L
— E IP ..q—
‘ ' Key
| . .
| A Hazaroous Lve unINaULATED conductor within the Jawa or near the Jawa

P2

2 Inputfoutput circuit 3 Hano-keLo or hand-manipulated parts
‘ 4 Magnetic circut 5 Juwewo
| 6 Jaw EncLozuRe 7 PROTECTIVE BARRIER
\ 7 Er {RTIMT

Current Insulation between
sensor 1 and 2 tand3 | 1and4® | 2and3" | 2and5 | 2and6® | 3and5 4 and 6
Type A D D B D D D D B
Type B D - B D D D - B
Type C D - B ] - D - B
Type D MA MNA NA D B D - -
33
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Over current Protection

B Fuse or other OCP should be located at Line side.
( Include three phase equipment)

B Fuse should be provided in portable appliances.

B If certified OCP is used as the protective device for the
measuring terminal, only hipot test (2xUn) is required.
(From -2-030) (Also apply to the traces under the fuse)

B If uncertified OCP is used as the protective device for the
measuring terminal, reinforced insulation between its
terminals is required. (From -2-030)

34
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Over current Protection

B The a.c. and d.c. RATED voltages of the OCP device shall
be at least as high as, respectively, the highest a.c. and d.c.
RATED voltages of any measuring TERMINAL on the

equipment. (From -2-030)

B The a.c. and d.c. rated breaking capacities of the OCP need

not exceed the table below:

35

MEASUREMENT
CATEGORY

Short-circuit
current

(typical)
kA

10

50

50
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Other Requirement

B MAINS voltage measurement shall be rated > 300 V a.c.
r.m.s. to earth, and minimum CAT III. (From -2-033)

» (we accept to mark with CAT 11 300V and CAT 11 600V at the same
time)

B The output leads of current clamp should be Reinforced
Insulated and having the CAT and V not less than the
ratings of the current clamp, or CAT 11/300V, whichever is

higher. (From -2-032)

36
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Grounding Test

B Test with twice the rated current but not less than 25A.
B Test for 1 minute.

B Max. 0.2 Q for equipment has a non-detachable power cord.
(From -1:2010)

B Max. 0.1 Q for other equipment.

B For permanently connected equipment, test with twice the
rated current of protective device and the limit is 10V.
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Temperature test

B The supply voltage shall be between 90 % and 110 % of
any RATED supply voltage

Table 19 — Surface temperature limits in NORMAL CONDITION

Part L
1 Outer surface of encLosurRE (unintentional contact)
a) metal, uncoated or anodized 65
by metal, coated (paint, non metallic) 80
c) plastics a5
d) aglass and ceramics 80
e} small areas (<2 cm<) that are not likely to be touched in 100
NORMAL USE
2 Knobs and handles (noRMAL UsE contact)
a) metal 55
by plastics o
c) qglass and ceramics 65
d) non-metallic parts that in normaL use are held only for o
short periods (1 5 — 4 5)
MOTE EN 563 gives information abhout the effect of the duration of contact.

38
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Temperature test

Table 20 - Maximum temperatures for insulation material of windings

Class of insulation NORMAL CONDITION SINGLE FAULT CONDITION
(see [EC 60085) ’C C
Class A 105 150
Class B 130 175
Class E 120 165
Class F 155 140
Class H 180 210

39
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Abnormal Test

B Block opening if filter is provided.
B L ock fan or motor.
B Continuous operating for short time equipment
W Single component fault
B Short output
B Incorrect voltage selection (From -2-081 & -2-101)
B Spillage Test (From -2-101)
> 0,2 | of water over a period of 15 Sec,

» Pass the voltage tests of 6.8,
» ACCESSIBLE parts shall not exceed the limits of 6.3.1.

40
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Abnormal Test

B Abnormal (Over) Input voltages (From -2-033):

® <600V a.c.r.m.s., multiplied by 1.90 but <920 V a.c. r.m.s,;

® 600to 1,000V a.c.r.m.s., the voltage applied is 1,100 V a.c. r.m.s.;
® >1,000V a.c.r.m.s., multiplied by 1.1;

® for d.c. voltage, multiplied by 1.1

® METER shall continue to be able to indicate the presence of
HAZARDOUS LIVE voltages

JAX/MIN VoltSense  HOLD
=
s R
L °

RANGE W,
el

>
2]

C
.
Ol
C
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Impulse Test

B Modified at From -1:2010 and -2-030.
B Test at measuring terminals with voltage limiting devices

B Also test at each pair of MAINS supply TERMINALS of the
equipment where voltage limiting devices are present.

B 5 positive and 5 negative impulses, spaced up to 1 min apart

B Open-circuit voltage of 1,2/50 us, a short-circuit current of
8/20 ps.

B The output impedance is 12 Q for CAT Il and 2 Q for CAT Il
to IV.

42
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Impulse Test

For measuring terminals:

Nominal a.c. or d.c. Impulse withstand voltage
line-to-neutral
voltage of MAINS V
being measured
v MEASUREMENT MEASUREMENT MEASUREMENT
CATEGORY Il CATEGORY Il CATEGORY IV
<50 500 800 1 500
=50 < 100 800 1 500 2 500
=100 < 150 1 500 2 500 4 000
=150 < 300 2 500 4 000 6 000
=300 < 600 4 000 6 000 8 000
=600 < 1 000 6 000 8 000 12 000
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Impulse Test

B [f a rupture occurs, no part of For mains terminals
the component shall bridge
SafEty_rEIE\/ant Insulation. Line-to-neutral MAINS | Impulse withstand
B If the component overheats, it voltage voltage
shall not heat other materials to Vrms. ord.c. v
their self-ignition points. <50 500
B Tripping the circuit breaker of >50 < 100 800
the MAINS supply Is an >100 < 150 1500
indication of failure >150 <300 2 500
B EMC: L-N: 1KV (2Q) >300 < 600 4000
L-G: 2KV (12Q2) >600 < 1 000 6 000

N-G: 2KV (12Q)
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Impact Test

B Test with 5J (5009 steel ball drop from 1m high)

B Unless higher IK code (IEC 62262) is marked (From -1:2010)
» |K08: 5]
» 1K09: 10J
» 1K10: 20J

» Not for Hand-Held or Direct Plug-In Equipment

45
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Drop Test

B Drop once through a distance of 1 m onto a 50 mm thick
hardwood board.

B Non-metallic ENCLOSURES of equipment with a minimum
RATED ambient temperature below 2" C are cooled to the
minimum RATED ambient temperature, then tested within
10 min.

» For Hand-Held or Direct Plug-In equipment

46
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Resistance to heat

Enclosure:

B The equipment not energized, is stored for 7hat 70°C + 2°C, or
at 10°C + 2" C above the temperature measured during the normal heating
test, whichever is higher

Insulating material:

B Supporting the Mains supply, or

B Insulating material carry current > 0.5A.
> Ball pressure test with 125°C for 1Hr (test result: < 2mm)

B The Insulating material of JAWS surrounding a magnetic material shall
complied with ball pressure test of at least 105 “C . (From -2-032)
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Discharge Test

B If plug pins of cord-connected equipment receive a charge
from an internal capacitor, the pins shall not be HAZARDOUS
LIVE 5 s after disconnection of the supply.

48
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Solid insulation (Hipot)

B For Mains (Primary) circuit, test with:
» AC voltage test for 60s for AC mains circuit
» DC voltage test for 60s for DC mains circuit

B For Secondary circuit, test with:
» AC voltage for 5s, or
» DC voltage for 60s
» Times 1.6 for DI/RI
(From -1:2010)

49
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Solid insulation (Hipot)

Table 5 - Test voltages for solid insulation in MAINS CIRCUITS
of OVERVOLTAGE CATEGORY Il up to 300 V

1 min a.c. test voltage 1 min d.c. test voltage
BASIC INSULATION BASIC INSULATION
Voltage line-to- and and
neutral a.c. r.m.s. or | SUPPLEMENTARY | REINFORCED | SUPPLEMENTARY | REINFORCED
d.c. INSULATION INSULATION INSULATION INSULATION
V V V v V
<150 1 350 2700 1900 3 800
>150 < 300 1 500 3000 2100 4 200

50
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Solid insulation (Hipot)

Table 6 — CLEARANCES and test voltages for secondary circuits derived from MAINS
CIRCUITS of OVERVOLTAGE CATEGORY Il up to 300 V

mains voltage, line-to-neutral, overvoLTAGE cAaTEGoRY I
Secondary
WOoORKING VOLTAGE =150 V =150V =300V
a.c. r.m.s. a.c. r.m.s.

a.c. r.m.s. d.c. or a.c. peak CLEARANCE Test voltage CLEARANCE Test voltage
W W i Woa.c. rom.s. alyy Woa.c. rm.s.
16 226 0,10 500 0,50 840
33 46,7 0,11 510 0,52 as50
50 7O 0,12 520 0,53 860
100 140 0,13 540 0.61 900
150 210 0,16 580 0,69 940

300 420 0,39 770 0,94 1 040

600 840 1.01 1070 1.61 1450
1 000 1 400 1,92 1630 2,52 1970
1250 1750 2,50 1 960 3,16 2 280
1 600 2 240 3,39 2 390 4,11 2 T30
2 000 2 800 4,49 2 890 5,30 3 230
2 500 3 500 6,02 3520 G6.91 3 850
3 200 4 480 8,37 4 390 9,16 4 660
4 000 5 600 10,9 5320 11,6 610
5 000 7 000 14,0 6 590 14,9 6 960
6 300 8 620 18,2 8 270 19,1 8 620
& 000 11 200 23,9 10 400 24,7 10 700
10 000 14 000 30,7 12 900 31,6 13 300
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Solid insulation (Hipot)

B For CAT II, 11l and IV Measuring Circuit (-2-030)

Test voltage 5 s a.c. test
Nominal voltage line- CATII CAT Il CAT IV
to-neutral a.c. r.m.s.
or d.c. of MAINS being Vac. rms. Vac.rms. Vac.rms.
measured
BASIC BAsIC BAsIC
V INSULATION and | REINFoRcED |INSULATION and | REINFORCED |INSULATION and | REINFORCED
SUPPLEMENTARY | INSULATION |SUPPLEMENTARY | INSULATION |SUPPLEMENTARY | INSULATION
INSULATION INSULATION INSULATION
<150 1 350 2700 1390 2210 2210 3510
=150 < 300 1 500 3000 2210 3510 3310 5400
>300 £ 600 2210 3510 3310 5400 4 260 7400
>600 <1 000 3310 5400 4260 7400 6 600 11 940
52
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Solid insulation (Hipot

B Correction factor to test site altitude

Table 10 — Correction factors according to test site altitude
for test voltages for CLEARANCES

Correction factors
TES‘p‘;gL‘“QE =327 V < 600 V =600 V < 3 500 V >3 500 V < 25 kV =25 kV
TES: 'r"’n“;‘“g‘* =231V < 424 V >424 V < 2 475V >2 475V < 17,7 kV >17,7 kV
Test site altitude
I

0 1.08 1.16 1,22 1.24

500 1.06 1,12 1.16 117

1 000 1.04 1.08 1.11 1.12

2 000 1.00 1.00 1.00 1.00

3 000 0,96 0,92 0.89 0.88

4 000 0,92 0.85 0.80 0.79

5 000 0.68 0,78 071 0.70

Linear interpolation is allowed.
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‘?3" Cerpass

EN 61326-1: 2013

Electrical equipment for
measurement, control
and laboratory use —

EMC requirements
Part 1: General requirements
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BT ana i o B B, LIFEEEAEHYAC 1000VEL DC 1500V.
FITCERSE, TR, T3E8E, Ha R, AN

- measurement and test
- control

- laboratory use
accessories intended for use with the above (YIFFFz¢f)
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Emission Testing:
CISPR 11

RF Radiated Emissions
RF Conducted Emissions

Note: class B equipment will require Harmonics & Flicker Emissions measurements

Immunity Testing:
[EC 61000-4-2 ESD Electrostatic Discharge

[EC 61000-4-3 RS RF Radiated Immunity

[IEC 61000-4-4 EFT Electrical Fast Transients/Burst Surge Immunity
[EC 61000-4-5 Surge Surge Immunity

[EC 61000-4-6 CS Conducted RF Immunity

[EC 61000-4-8 PFMF Power Frequency Magnetic Field Immunity
[EC 61000-4-11Dips Voltage Dips & Interruptions on Supply Line
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IEC/CISPR Document

EN Document

IEC 61000-3-2 (2005) + A1 (2008) + A2 (2009)

EN 61000-3-2 (2006) + A1 (2009) + A2 (2009)

IEC 61000-3-3 (2008)

EN 61000-3-3 (2008)

IEC 61000-4-2 (2008)

EN 61000-4-2 (2009)

TEC 61000-4-3 (2006) + A1 (2007) + A2 (2010)

EN 61000-4-3 (2006) + A1 (2008) + A2 (2010)

TEC 61000-4-4 (2004) + Corr (2007) + A1 (2010)

EN 61000-4-4 (2004) + A1 (2010)

IEC 61000-4-5 (2005) + Corr (2009)

EN 61000-4-5 (2006)

IEC 61000-4-6 (2008)

EN 61000-4-6 (2009)

IEC 61000-4-8 (2009)

EN 61000-4-8 (2010)

TEC 61000-4-11 (2004)

EN 61000-4-11 (2004)

CISPR 11 2009 + Al (2010)

EN 55011 (2009) + A1 (2010)
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Immunity for “Basic” Environments

Changes for “basic™ electromagnetic environments are summarized in Table 2.

Test 2013 Version 2006 Version

61000-4-2 The ESD requirement for air discharge is now +8 kV. | The air discharge requirement
Performance criterion B is specified for both contact | was +4 kV in the 2006
and air discharge. version.

61000-4-3 No change. N/A

61000-4-4 No change. N/A

61000-4-5 No change. N/A

61000-4-6 No change. N/A

61000-4-8 A power frequency H-field requirement of 3 A/m for | There was no requirement for
both 50 and 60 Hz has been added. This standard has | H-field immunity for Dbasic
the standard caveat that this test is only for | environments.
“magnetically sensitive equipment”. It also allows for
CRT display interference above 1 A/m.

61000-4-11 No change. N/A

Table 2. Summary of Changes Required for Basic Immunity.

Immunity for “Portable Test and Measurement Equipment” (Annex A)

Changes for “basic” electromagnetic environments are summarized in Table 3.

both 50 and 60 Hz has been added. This standard has
the standard caveat that this test is only for
“magnetically sensitive equipment”. It also allows for
CRT display interference above 1 A/m.

Test 2013 Version 2006 Version
61000-4-2 No change. N/A
61000-4-3 No change. N/A
61000-4-8 A power frequency H-field requirement of 3 A/m for | There was no requirement for

H-field immunity for basic
environments.

Table 3. Summary of Changes Required for Immunity of Portable Test and Measurement

Equipment.

Profession -Efficiency -Service
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e

Immunity Performance criteria

« Performance criterion A: During testing, normal performance within
the specification limits.

« Performance criterion B: During testing, temporary degradation, or
loss of function or performance which 1s self-recovering.

« Performance criterion C: During testing, temporary degradation, or
loss of function or performance which requires operator
intervention or system reset occurs.
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Table 1 — Immunity test requirements for equipment
intended to be used in a basic electromagnetic environment

Basic Perform-
Port Phenomenon standard Test value ance
criterion
Enclosure Electrostatic discharge (ESD) IEC 61000-4-2 4 kV contact discharge B
8 kV air discharge B
Electromagnetic field IEC 61000-4-3 3 V/m (80 MHz to 1 GHz) A
3V/m (1,4 GHz to 2 GHz) A
1 V/m (2,0 GHz to 2,7 GHz) A
Power frequency magnetic field IEC 61000-4-8 3 A/m (50 Hz, 60 Hz) f A
AC power Voltage dip IEC 61000-4-11 0 % during half cycle B
includin rotective 0 % during 1 cycle B
gam‘]’) ing p b 70 % during 25/30° cycles c
Short interruptions IEC 61000-4-11 | 0 % during 250/300° cycles c
Burst IEC 61000-4-4 1 kV (5/50 ns, 5 kHz) B
Surge IEC 61000-4-5 0,5 kva)/1 kvb) B
Conducted RF IEC 61000-4-6 3 V (150 kHz to 80 MHz) A
DC powerd. 9 Burst IEC 61000-4-4 1 kV(5/50 ns, 5 kHz) B
(incl":')ding protective | gyrge IEC 61000-4-5 0,5 kVa/1 kVb B
ear
A
Conducted RF IEC 61000-4-6 3V (150 kHz to 80 MHz)
1/0 signal/control Burst IEC 61000-4-4 0,5 kV9(5/50 ns, 5 kHz)
(including functional
earth ) Surge IEC 61000-4-5 1 kvb. © B
A

Conducted RF

IEC 61000-4-6

3 V4 (150 kHz to 80 MHz)

I/0 signal/control
connected directly
to mains supply

Burst
Surge
Conducted RF

IEC 61000-4-4
IEC 61000-4-5
IEC 61000-4-6

1 kV(5/50 ns, 5 kHz)
0.5 kVa/1 kv®b

3V (150 kHz to 80 MHz)

Line to line.

Line to ground.

Only in the case of long-distance lines (see 3.10).

For example “25/30 cycles" means "25 cycles for 50 Hz test" or "30 cycles for 60 Hz test".

a
b
c
d Only in the case of lines >3 m.
e
f

Only to magnetically sensitive equipment. CRT display interference is allowed above 1 A/m.

9 DC connections between parts of equipment/system which are not connected to a d.c. distribution network are

treated as 1/O signal/control ports.
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Table 2 — Immunity test requirements for equipment intended
to be used in an industrial electromagnetic environment

Port Phenomenon Basic standard Test value Perform-
ance
criterion
Enclosure Electrostatic discharge (ESD) IEC 61000-4-2 4 kV contact discharge B
8 kV air discharge B
Electromagnetic field IEC 61000-4-3 10 V/m (80 MHz to 1 GHz) A
3 V/m (1,4 GHz to 2 GHz) A
1V/m (2,0 GHz to 2,7 GHz) A
Power frequency magnetic field | IEC 61000-4-8 30 A/m (50 Hz, 60 Hz)*® A
AC power Voltage dip IEC 61000-4-11 0] during 1 cycle B
. g c
(including 40 % during 10/12 gcycles c
protective earth) 70 % during 25/30 * cycles
C
Short interruptions IEC 61000-4-11 0 % during 250/300 g cycles
B
Burst IEC 61000-4-4 2 kV(5/50 ns, 5 kHz)
Surge IEC 61000-4-5 1 kV?2 kV®
Conducted RF IEC 61000-4-6 3 V' (150 kHz to 80 MHz)
DC power’ Burst IEC 61000-4-4 2 kV (5/50 ns, 5 kHz) B
(including Surge IEC 61000-4-5 1 kV®/2 kV® B
tecti th
protective earth) | - snducted RF IEC 61000-4-6 3 V' (150 kHz to 80 MHz) A
1/O signal/ control Burst IEC 61000-4-4 1 kV (5/50 ns, 5 kHz)® B
including functi |
oy g functional | g g6 IEC 61000-4-5 1 kv © B
Conducted RF IEC 61000-4-6 3 v*'(150 kHz to 80 MHz) A
110 signal/ control Burst IEC 61000-4-4 2 kV (5/50 ns, 5 kHz) B
connected directly - b
to mains supply Surge IEC 61000-4-5 1 kV®/2 kV B
Conducted RF IEC 61000-4-6 3 V' (150 kHz to 80 MHz) A
2 Line to line.
b Line to ground.
¢ Only in the case of long-distance lines (see 3.10).
9  Only in the case of lines > 3 m.
¢ Only to magnetically sensitive equipment. CRT display interference is allowed above 1 A/m.
f  DC connections between parts of equipment/system which are not connected to a d.c. distribution network are
treated as 1/O signal/control ports.
9  For example “25/30 cycles” means "25 cycles for 50 Hz test" or "30 cycles for 60 Hz test".

Profession -Efficiency -Service
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EN 61326-1

r(;' Cerpass
\ ” Technology Corp

Table 3 — Immunity test requirements for equipment intended
to be used in a controlled electromagnetic environment

Port Phenomenon Basic standard Test value Performan
ce
criterion
Enclosure Electrostatic discharge (ESD) IEC 61000-4-2 4 kV contact discharge B
8 kV air discharge B
Electromagnetic field IEC 61000-4-3 1V/m (80 MHz to 1 GHz) A
1V/m (1,4 GHz to 2 GHz) A
1Vim (2,0 GHz to 2,7 GHz) A
AC power Voltage dip IEC 61000-4-11 0 % during half cycle B
(including Burst IEC 61000-4-4 1 kV (5/50 ns, 5 kHz) B
i h
protective earth) | g rge IEC 61000-4-5 0,5 KV*/1 KV B
Conducted RF IEC 61000-4-6 1V (150 kHz to 80 MHz) A
DC power® * Burst IEC 61000-4-4 1 kV (5/50 ns, 5 kHz) B
(including Surge IEC 61000-4-5 Not required -
tecti th
protective earth) | . . ducted RF IEC 61000-4-6 1V (150 kHz to 80 MHz) A
1/0 signal/ control Burst IEC 61000-4-4 0,5 kV°(5/50 ns, 5 kHz) B
(including .
functional earth) Surge IEC 61000-4-5 Not required E
Conducted RF IEC 61000-4-6 1 V° (150 kHz to 80 MHz) A
2 Line to line.
®  Line to ground.
¢ Only in the case of lines >3 m.
9  DC connections between parts of equipment/system which are not connected to a d.c. distribution network are
treated as 1/O signal/control ports.

Profession -Efficiency -Service
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r()\ Cerpass EN_6_1_3_2_6'1

\, Technology Corp

Table A.1 — Immunity test requirements for portable test and measurement equipment

Port Phenomenon Basic Test value Performance
standard criterion
Enclosure | Electrostatic discharge (ESD) IEC 61000-4-2 | 4 kV contact discharge B
8 kV air discharge B
Electromagnetic field IEC 61000-4-3 | 3 V/m (80 MHz to 1 GHz) A
3 V/m (1,4 GHz to 2 GHz) A
1 VIm (2,0 GHz to 2,7 GHz) A
Power-frequency magnetic field * | IEC 61000-4-8 | 3 A/m at 50 Hz, 60 Hz ° A
* Only to magnetically sensitive equipment. CRT display interference is allowed above 1 A/m.
® The test shall be carried out at the frequencies appropriate to the power supply frequency. Equipment
intended for use in areas supplied only at one of these frequencies need only be tested at that frequency

Profession -Efficiency -Service 10



-~ Technology Corp .
Immunity

Electrostatic Discharge
 |[EC61000-4-2

— 4 kV contact discharge
— 8 kV air discharge

Profession -Efficiency -Service 11



4‘23‘ Cerpass
AP Techmology Con

Immunity

Radiated Immunity \E
*|EC 61000-4-3

eTest at 3 meters

eFour sides of test item

Frequency

(MHz) Modulation Level (V/m)

80 to 1000 1 kHz AM @ 80% 3

1400 to 2000 1 kHz AM @ 80% 3

2000 to 2700 1kHz AM @ 80% 1

Profession -Efficiency -Service 12



"E)\ Cerpass

Immunity
Conducted RF Immunity - =
IEC 61000-4-6 I
3Vpp 150 kHz to 80 MHz

(303 §
il

Power frequency magnetic field
IEC 61000-4-8
3 A/m (50 Hz, 60 Hz)

Profession -Efficiency -Service 13



f;;" Cerpass

\, Technology Corp.

Immunity

Electrical Fast Transients
e |[EC 61000-4-4

e1 kV (5/50 ns, 5 kHz)
Surge

e |[EC 61000-4-5

e 0.5kVL-L 1.0kVL-E

Voltage Dips

e |[EC 61000-4-11

*0 % during half cycle

*0 % during 1 cycle

*70 % during 25/30e) cycles
Short Interruptions

¢|EC 61000-4-11

*0 % during 250/300 cycles

Profession -Efficiency -Service 14



| () Cerpass

o o

Conducted Emissions

Conducted Emissions

e CISPR 11

Frequency Limits dB(pV) | Limits dB(uV)

Range

MHz Quasi-Peak | Average

0.15t0 0.5 79 66

0.5t0 30 73 60
Class A Limits

Frequency Limits dB(uV) | Limits dB(uV)

Range

MHz Quasi-Peak Average

0.15t00.5 56 to 46 66 to 56

0.5t05 46 56

5to 30 50 60

Class B Limits

Profession -Efficiency -Service
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4‘23‘ Cerpass
AP Techmology Con

Radiated Emission

Radiated Emissions

e CISPR 11

Frequency Measuring Quasi-peak limits

MHz Distance (dBuV/m)
(meters)

30 to 230 10 40

230 to 1000 10 47

Class A Limits

Frequency Measuring Quasi-peak limits

MHz Distance (dBuV/m)
(meters)

30 to 230 10 30

230 to 1000 10 37

Class B Limits

Profession -Efficiency -Service 16
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Safety Requirement for
Medical Equipment

IEC 60601-17ZZ55 /41

Safety of Medical Equipment




601 Safety Standards Worldwide

B International Electrotechnical Commission:
® |IEC 60601-1:2005 (Edition 3.0)
® |[EC 60601-1/A1:2012 (Edition 3.1)

B Taiwan: CNS 14509, IEC 60601-1:1998 or
IEC 60601-1:2005

® Transition date: TBD

Safety of Medical Equipment

H China: GB 9706.15-1999

® Transition date: TBD




Safety of Medical Equipment

601 Safety Standards Worldwide

B EU Community: EN 60601-1:2006

® Effective date: June 1, 2012
® DOA of Al: December 24, 2013
® DOW of Al: December 31, 2018

B 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

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

Hm Japan: JIS T 0601-1:2012

® Transition date: To 2017 O
3



Safety of Medical Equipment

Structure of 60601 Standards

General Standard
60601-1

60601-1-2 | 60601-1-3 Formerly
EMC Radiation 60601-1-4

6060-2-1 Protection Software

Medical Electron
Accelerators Collateral Standard
60601-2-2
High Frequency
Surgical Equipment

60601-2-50 Particular
Infant Phototherapy | Standard
Equipment




Safety of Medical Equipment

Structure of 60601 Standards

B 60601-1: General Requirement

B 60601-1-XX: Collateral Standards

® 060601-1-2: Electromagnetic compatibility

® 60601-1-3: Radiation protection in diagnostic X-ray
equipment

® 60601-1-11: For used in the home healthcare environment

B 60601-2-XX: Particular Standards

® 60601-2-2: For high frequency surgical equipment
® 60601-2-5: For ultrasonic physiotherapy equipment
® 60601-2-18: For endoscopic equipment



Safety of Medical Equipment

What’s New in Edition 3.07?

B Essential Performance HYZ A
® Essential performance is most easily understood by
considering whether its absence or degradation
would result in an unacceptable RISK.

Part 1:
General requirements for basic safety

and essential performance

® AR FMAEREK (JRIEC 60601-1-6)
® E NHKAGHERZ K (JRIEC 60601-1-4)

m JEfEEEAEA (ISO 14971)
B |[EC 60950-1 fy A ES|

B MOOP & MOPPH /225K
® MOOP: Means Of Operator Protection O
6 ® MOPP: Means Of Patient Protection




Safety of Medical Equipment

Terminology and Definitions

ACCESSIBLE PART, APPLIED PART, PATIENT CONNECTION

s ‘\1 Skin electrodes

ol

-._{' \

/

If '.( ArFFLIED FART and parts
I that have to be treated as
f‘ APPLIED PARTS

)
m/ |\%’J/
X

ME EQUIPMENT

ME EQUIPMENT >
|
APPLIED PART and parts
that have to be treated as
APPLIED PARTS
]

ECG module : - Vs
| ECG slectrode dstail
ECG PATIENT cable |

APPLIED PART V PATIENT CONNECTION

ECG electrodes




Safety of Medical Equipment

Terminology and Definitions

B APPLIED PART
/ ME SYSTEM \

Wall stand
APPLIED PART and parts
that have to be treated as
,f_\\ APPLIED PARTS
!
|

X-ray source
assembly - K\

| 1
|

N
L — — =
| |

\ \' /
| PATIENT support |

o ) ‘ ‘




Safety of Medical Equipment

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




Safety of Medical Equipment

Terminology and Definitions

MANUFACTURER determines
which kind of part
the MOP will protect

1

Is it an
APPLIED
PART?

Yes No

Yes

The MOP
is a MOPP

Apply MOPP
requirements

Is it a part that
is subject to the
requirements for APPLIED PARTS
as determined by RISK ASSESSMENT
according to 4.67

B Selection of MOOP
or MOPP

MNo

|
1

The MoP
Is a MOOP

MANUFACTURER'S
choice

r l

Table 6 and Table 11 apply Table 6 and Table 13 to
(same values as Table 16 apply
IEC 60601-1:1988) (IEC 60950-1 simplified)

10

The INSULATION CO-ORDINATION

requirements of
IEC 60950-1 apply




Safety of Medical Equipment

Terminology and Definitions

B |LEAKAGE CURRENT
® current that is not function

B EARTH LEAKAGE CURRENT
® |eakage current flowing from the mains supply through or
across the insulation into the protective earth conductor

B TOUCH CURRENT
® |eakage 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.

O

11



Safety of Medical Equipment

12

Terminology and Definitions

PATIENT LEAKAGE CURRENT
® |eakage 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.



Safety of Medical Equipment

Leakage Currents in 60601-1

B |egends of Symbols for the Leakage Current Testing:

13

UENONONOROXORO,

PE

NC

SCF

ME EQUIPMENT ENCLOSURE

Separate power supply unit or other electrical equipment in an ME SYSTEM that supplies power to the
ME EQUIPMENT (see 5.5 g) and Annex F)

SIGNAL INPUT/OUTPUT PART short circuited or loaded
PATIENT CONNECTIONS
lMetal ACCESSIBLE PART nof PROTECTIVELY EARTHED

PATIENT circuit

Measuring device
FUNCTIONAL EARTH TERMINAL
PROTECTIVE EARTH TERMINAL

NORMAL CONDITION
« Short any parts of less than 1MOP is a NC.

SINGLE FAULT CONDITION
« Short 1 MOP is also a SFC except the 1LMOP which is in conjunction
to PE for other than Type BF or CF . ()



Safety of Medical Equipment

Leakage Currents in 60601-1

B Earth Leakage Current Testing:
® For Class | equipment only
® Limit: NC: 5mA; SFC:10mA
® SFC: S1 open

.
)
@ TI ._5_‘?5 P P1 r/-
~o—1{ e —_
‘ . R T [T Q
Mains 1
P
(V)
N
‘ S * Y P H N
1 e ) — L=
» » L 7] T \'r’
-S10 - P |
e e ()e - —oFE :
~ 1 |
MD (e o PE |
S22 P |
s e '(:_;‘I - - — — — — — -

14 =



Leakage Currents in 60601-1
| @ Touch Leakage Current Testing:
é ® Limit: NC: 0.1mA; SFC:0.5mA
o ® SFC: S1 open or S7 open
@) L H
L ol =
C_U (o) T S5 P N
% - r =COe—7F T 006
b
2 Mains I/’\';'\ Vi H MD
qa T L1 P1
P © S e O =00
O |
HCE . 51D= ( i‘_]___;;. FE |
N s N :
e e & | C°FPE |
) |
I
i
15 - T Ot .




Leakage Currents in 60601-1

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

Safety of Medical Equipment

.":,“\I
l'\.‘f./'
Mains
D
o/
Current in pA
APPLIED NORMAL SINGLE
PART CONDITION FAULT
TYPE CONDITION
CF 10 50
BF 100 500
B 100 500

16

T1

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

T
l'\_l.-f‘
®_ S5 —~ P1 ~
T e — — W
. AN 1 = @
A
(
S
— 1 P1 T
L o~ L L
s Qe =0@
_S10 e P1
* e x_} e - FE
57 — P
« e —(_)e—o PE
Y i @
MD )
—S13
e e



Safety of Medical Equipment

17

Leakage Currents in 60601-1

® Limit: (UA)
Current in pA
APPLIED Special
PART test
TYPE condition

BF

5 000

v Vo

~
=

250V x 1.1

)

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

MD

P
Y !

)




Safety of Medical Equipment

18

Leakage Currents in 60601-1

Patient Auxiliary Current Testing:
SFC: S1 open or S7 open

MD

lelt UA TYPE B TYPE BF TYPE CF
APPLIED APPLIED APPLIED
PART PART PART
NC SFC NC SFC NC SFC
100 500 100 500 10 50
N
"\1}'
- (4)
~ L/
\&/ T % S~5 ~ Pr 1 N
—{ @ — ()
T AT
Mains |' /;\.
.I
N/ ‘
_ —_ P T
© s e oL )
=/ o e " Ny \r;_<
s 4
-S10 =]
== TN 1
o - ) \___/| .- o FE
- 57 Pq
* o (Ve o PE
"




Safety of Medical Equipment

B |solation Diagram (Type BF or CF):

19

Isolation in 60601-1

® X:1MOOP or 1IMOPP if enclosure is connected to PE
® X: 2MOOP or 2MOPRP if enclosure not connect to PE

2 MOPP
{fOI' WORKING VOLTAGE)
2 MOoP 1 MOPP
(for 250V)
|
N
o - . i S
SIGNAL INPUT/QUTPUT
PART
MAINS PATIENT
PART CONNECTION
| 2 MOPP g P
¢ (fOI" WORKING VDLTAGE) { )
|
X 1 MOPP N
(for 250V)
\
2 MOPP ()



Safety of Medical Equipment

20

Isolation in 60601-1

Isolation Diagram (Type BF or CF):

® Need 2MOPP even the secondary circuit is connected to
PE

2 MOPP
{for WORKING VOLTAGE)
1 MOPP
(for 250V)
/’L\
_ Y
O : )
i i S
MAINS SECONDARY PATIENT
PART CIRCUIT CONNECTIC
O T T ()
I N
D |
2 MOPP ‘ O



Safety of Medical Equipment

B Spacing Requirement for MOPP:

21

Isolation in 60601-1

Spacing providing

Spacing providing

WORKING WORKING one MEANS OF PATIENT PROTECTION two MEANS OF PATIENT PROTECTION
VOLTAGE VOLTAGE
Vd.c. Vr.m.s. CREEPAGE CREEPAGE
up to and up to and DISTANCE AIR CLEARANCE DISTANCE AIR CLEARANCE
including including mm mm mm mm
17 12 17 0.8 3.4 16
43 30 2 1 4 2
85 60 2.3 1,2 ’W‘ 2.4
177 125 3 1,6 6 3,2
354 250 4 2.5 8 )
566 400 6 3.5 12 7
707 500 8 4.5 16 9
934 G660 10,5 G 21 12
1061 750 12 6.5 24 13
1414 1 000 16 9 32 18
1768 1250 20 11,4 40 228
2263 1 600 23 14,3 50 28,6
2 828 2 000 32 18,3 G4 36.6
3535 2 500 40 229 80 45 8
4 525 3 200 a0 286 100 57,2
5 656 4 000 63 36.0 126 72.0
7070 5000 80 45,7 160 91,4




Safety of Medical Equipment

Isolation in 60601-1

B Clearance Requirement for MOOP:

AIR CLEARANCE in mm

150V < 300V <
NOMINAL MAINS VOLTAGE NOMINAL MAINS VOLTAGE NOMINAL MAINS VOLTAGE
<150V <300V <600V
WORKING VOLTAGE [MAINS TRANSIENT (MAINS TRANSIENT (MAINS TRANSIENT
up to and including VOLTAGE 1 500 V) VOLTAGE 2 500 V) VOLTAGE 4 000V)
Voltage
Voltage r.m.s Pollution Pollution Pollution Pollution
peak or d.c. | (sinusoidal) | degrees 1 and 2 degree 3 degrees 1, 2 and 3 degrees 1,2 and 3
One Two One Two One Two One Two
\Y v MOOP MOOP MOOP MOOP MOOP MOOP MOOP MOOP
210 150 1,0 2.0 1,3 2.6 2.0 4.0 3,2 6,4
420 300 1 MooP 2,0 2 MOOP 4,0 3,2 6,4
840 600 1 MoOP 3,2 2 MOOP 6,4
1400 1000 1 MOOP 4,2 2 MOOP 6 4
2 800 2 000 1 or 2 MOCP 8 4
7 000 5 000 1 or 2 MOoP 17,5
9 800 7 000 1 or 2 MOOP 25
14 000 10 000 1 or 2 MoOP 37
28 000 20 000 1 or 2 moop 80

22



Safety of Medical Equipment

Isolation in 60601-1

B Creepage Distance Requirement for 1 MOOP:

CREEPAGE DISTANCE in mm

WORKING VOLTAGE

Spacing for one MEANS OF OPERATOR PROTECTION

Pollution
degree 1

Pollution degree 2

Pollution degree 3

Material group

Material group

Material group

Vv
r.m.s or d.c. 1, I1, llla, lllb | | llla or lllb | 1 llla or lllb
50 0.6 0.9 1,2 1,5 1,7 1,9
100 0,7 1,0 1.4 1.8 2,0 2,2
125 0.8 1,1 1,5 1.9 2.1 2.4
150 0.8 1,1 1,6 2,0 2,2 2,5
200 Use the 1,0 1,4 2.0 2,5 2.8 3,2
AIR CLEARANCE
250 from the 1.3 1,8 2,5 3,2 3,6 4.0
appropriate
300 table 1.6 2,2 3.2 4.0 4.5 5.0
400 2,0 2,8 4,0 5,0 5,6 6,3
600 3,2 4.5 6,3 8.0 9,6 10,0
800 4.0 5,6 8,0 10,0 11,0 12,5
1000 5,0 7.1 10,0 12,5 14,0 16,0

values in this table.

NOTE  Minimum CREEPAGE DISTANCES for two MEANS OF OPERATOR PROTECTION are obtained by doubling the

23



Safety of Medical Equipment

Isolation in 60601-1

B Dielectric Strength Requirement

24

® Test duration: 60s

A.C. test voltages in V r.m.s.

MEANS OF OPERATOR PROTECTION

MEANS OF PATIENT PROTECTION

PEAK PEAK
WORKING WORKING Protection from Protection from Protection from Protection from
VOLTAGE VOLTAGE MAINS PART SECONDARY CIRCUITS MAINS PART SECONDARY CIRCUITS
U u
() () One Two One Two One Two One Two
V peak Vd.c. MOOQP MOOP MOOP MOOP MOPP MOPP MOPP MOPP
U=424 U =60 1 000 2 000 No test No test 1 500 3 000 500 1000
42 4 < ) 60 < U See See
<71 <71 1 000 2 000 Table 7 Table 7 1 500 3 000 750 1500
1=U=< M<U= See See
184 184 1 000 2 000 Table 7 Table 7 1 500 3 000 1000 2 000
184 < U 184 < U < See See
<312 212 1500 3000 Table 7 Table 7 1 500 3 000 1000 2 000
212 < U 212 < U See See
<354 <354 1500 3000 Table 7 Table 7 1 500 4 000 1500 3000
354 < U 354 < U See 3000 See See V2U 2 x (N2U \2U 2% (N2U
< 848 < 848 Table 7 Table 7 Table 7 + 1000 + 1 500) + 1 000 + 1 500)
848 =< U 848 < U Ses 3000 See See V2U + 2x(N2U \2U 2 x (N2U
<1414 <1414 Table 7 Table 7 Table 7 1 000 + 1 500) + 1 000 + 1 500)
1414=U | 1414 < U See See See See U2 N2U U2 Va2u
<10 000 <10 000 Table 7 Table 7 Table 7 Table 7 + 2 000 + 5000 + 2 000 + 5000
10000 < | 10080< 1 qosx | 106x | 106x | 108x | UN2 20U U2 VU
< 14 140 < 14 140 UiN2 U2 U2 U2 + 2 000 + 5000 + 2 000 + 5000




Isolation in 60601-1

Table 7 — Test voltages for MEANS OF OPERATOR PROTECTION

Test voltage in V rrm.s.

Safety of Medical Equipment

25

PEAK PEAK

WORKING WORKING

VOLTAGE VOLTAGE
(U) (U)

V peak One Two V peak One Two

or Vd.c. MOOP MOOP orVd.c. MOOP MOOP
105 844 1 350 250 1 261 2018
110 862 1379 260 1285 2 055
115 880 1408 270 1307 2 092
120 897 1436 280 1330 2 127
125 915 1463 290 1 351 2 162
130 931 1490 300 1373 2 196
135 948 1517 310 1394 2 230
140 964 1 542 320 1414 2 263
145 980 1 568 330 1435 2 296
150 995 1593 340 1 455 2 328
152 1 000 1 600 350 1474 2 359
155 1 000 1617 360 1494 2 390
160 1 000 1641 380 1532 2 451
165 1 000 1 664 400 1 569 2 510
170 1 000 1 688 420 1 605 2 567
175 1 000 1711 440 1 640 2 623
180 1 000 1733 460 1674 2 678
184 1 000 1 751 480 1707 2 731
185 1 097 1755 500 1 740 2 784
190 1111 1777 520 1772 2 835
200 1137 1820 540 1803 2 885
210 1163 1861 560 1834 2 934
220 1189 1 902 580 1 864 2 982
230 1214 1 942 588 1875 3 000
240 1238 1 980 600 1 893 3 000
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Isolation in 60601-1

B [nstallation Category (CAT)

"CAT Il CAT IV

26



Safety of Medical Equipment

Isolation in 60601-1

B [nstallation Category (CAT)

|
' ;
. 1 .
\ 1
| E |
1 ! ; '
! I
— ! : |
* |
~ : |
[l |
i ! !
| 1
380V ' 380V/220V ' 220V/110V L <60V
' ! |
Primary ' Fixed : Plug Connected 1 Peripherals
Supply | Appliances i Devices '
Category: v 111 II I
Surge Voltage: 6000V 4000V 2500V 500V

Typical surge voltages on residential power line; recordings
taken over 24-hour period (Photography courtesy F. Martzloff,
General Electric Company)

O
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Safety of Medical Equipment

Requirement on Enclosure

B Accessibility of Live Parts (Electrical Parts)

® By test rod of AmmdJ to top opening and opening for
pre-set control.

® By test finger and test pin to any part of enclosure:

._ I _.
K]
E
'3
@25 £ 0,2
@10
I
.|
I
J

(é;a;});; @_\N @i*ﬁ-l ° -\‘pe -

Insulating materal
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Safety of Medical Equipment

Requirement on Enclosure

B Opening on Bottom Enclosure

® By baffle or perforation specified below

Y

Y = twice X but never less than 25 mm
X
LI | | | | | | |
(—

Table 25 — Acceptable perforation of the bottom of an ENCLOSURE

Minimum spacing of holes
Minimum thickness Maximum diameter of holes centre to centre
mm mm mm
0,66 1,14 1,70 (233 holes/645 mm?)
0,66 1,19 2,36
0,76 1.15 1,70
0,76 1,19 2,36
0,81 1.91 3,18 (72 holes/645 mm?)
0,89 1,90 318
0,91 1,60 2,77
0,91 1.98 318
1,00 1,60 2,77
1,00 2,00 3,00

29
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30

Requirement on Enclosure

B Flammabillity of Enclosure:

® Jhax(FEh=\Enm) 1 V-2 or better

® hE (& E=CEE M) © V-1 or better

® i1 V-2 or better

® RESN (R AEGATRL: V-2 or better

® SV-A{ERSV-B ERV-0 (B V-1 {85 V-2 (& HB
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31

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

e

j_llc H__|

\ 4
=

®

r
t;’
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Safety of Medical Equipment
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B Class & e By Nt JH B
GHIE RE RIS > SRR

W21 B Y NETRARHE o A B 2K E
WY N BRI SR A P R I ZAARE | @

Earthing Requirement

EEEEEEEEEE

9N F5A 1250V ackT # R T

W REHT SRV ZRIEA fE/ NI BRTR AR
W AN SR IR Ry e IR Ak AR

1244875 spring washer =¢ star washer

TEHAM T



Earthing Requirement

B 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. 0.1Q (0.2 Q if Non-detachable Power
Supply Cord is used)

Safety of Medical Equipment

33




Safety of Medical Equipment

Cord-Connected Hand-Held or
Foot-operated Control

B Cord-Connected Hand-Held or Foot-operated control
shall:

34

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)



Safety of Medical Equipment

35

Cord-Connected Hand-Held or
Foot-operated Control

INGRESS PROTECTION (IP) CODES

Oy O = W N = O

No Protection
Objects Greater than 50mm
Objects Greater than 12mm

Objects Greater than 2.5mm
Objects Greater than Tmm
Dust Protected

Dust Tight

o <N O O = W MDD = O

No Protection
Vertically Dripping Water
75° t0 90° F Dripping Water

Sprayed Water
Splashed Water
Water Jets

Powerful Water Jets
Effects of Immersion
Indefinite Immersion
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Mechanical Hazards

B Type of Mechanical Hazards

36

MECHANICAL HAZARD

Covered by subclause

Crushing HAZARD

9.2,9.4 and 9.8

Shearing HAZARD

9.2 and 9.8

Cutting or severing HAZARD

9.2, 9.3 and 9.8

Entanglement HAZARD

9.2

Trapping HAZARD

9.2

Stabbing or puncturing HAZARD

9.2, 9.3 and 9.8

Friction or abrasion HAZARD 9.2 and 9.3
Expelled parts HAZARD 9.5
High pressure fluid ejection HAZARD 9.7
Falling HAZARD 9.8
Instability HAZARD 9.4
Impact HAZARD 9.2 and 9.8
Moving and positioning of PATIENT 9.2 and 9.4
Vibration and noise 9.6
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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:|

® ratio of test pressure and working pressure (test for 60s)

35
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B Safety Factor of Support or Suspend System
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Mechanical Hazards

Situation Minimum TENSILE
SAFETY FACTOR *
Mo. System Part Elengation A" B°
1 Support system parts not Metallic material ® having a 25 4
impaired by wear specific elongation at break
equal to or greater than 5 %
2 Support system parts not Metallic material ® having a 4 6
impaired by wear specific elongation at break of
less than 5 %
3 Support system parts Metallic material ® having a 5 8
impaired by wear ® and no specific elongation at break
MECHAMNICAL PROTECTIVE equal to or greater than 5 %
DEVICE
4 Support system parts Metallic material  having a 8 12
impaired by wear © and no specific elongation at break of
MECHAMNICAL PROTECTIVE less than 5 %
DEVICE
5 Support system parts Metallic material  having a 2.5 4
impaired by wear © and with specific elongation at break
MECHAMNICAL PROTECTIVE equal to or greater than 5 %
peEVICE (or primary system of
multiple support systems)
6 Support system parts Metallic material  having a 4 6
impaired by wear ® and with specific elongation at break of
MECHAMNICAL PROTECTIVE less than 5 %
DEVICE (or primary system of
multiple support systems)
7 MECHANICAL PROTECTIVE 2.5 4

pevice (or back-up system of
multiple support system)

ARPRER T
S AN E T
A& -
B:JEAE

Test for 60s
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Mechanical Hazards

B Medical equipment shall comply with the strength tests
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ME EQUIPMENT type

Test

HAND-HELD

Push (15.3.2)

Drop (15.3.4.1)

Moulding stress relief (15.3.6)

PORTABLE

Push (15.3.2)

Impact (15.3.3)

Drop (15.3.4.2)

Moulding stress relief (15.3.6)

MOBILE

Push (15.3.2)

Impact (15.3.3)

Rough handling (15.3.5)

Moulding stress relief (15.3.6)

FIXED or STATIONARY

Push (15.3.2)

Impact (15.3.3)

Moulding stress relief (15.3.6)
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Table 20 — Acceptable gaps ®

Mechanical Hazards

Arm =120 =120

a
Hand, wrist, fist >100 >100
Finger >250r<8 >250r<4

* The values in this table are taken from I1SO 13852:1996.

Adult Children
gap a gap a
Part of body mm mm Illustration
Body >500 >500 §
Head >300 or <120 >300 or <60 %
Leg >180 >180 ﬁ
Foot >120 or <35 >120 or <25 }iﬂ
a
50 max.
Toes >50 >50 % : ! !
a

40
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Mechanical Hazards

Table 3 — Reaching around with limitation of movement

Dimensions in millimetres

Limitation of movement

Safety distance, s,

INustration

knuckie joint

Limitation of movement only = 850 o,
at shoulder and armpit <
Arm supported up 1o elbow > 550 % A7
o
: o
— "— I
( I =300 s
7“4
Arm supported up to wrist = 230 o,
S
v
Arm and hand supported up to =130

1202

4 range of movement of arm

s, radial safety distance
a

This is either the diameter of a round opening, or the side of a square opening, or the width of a slot opening.




Safety of Medical Equipment

42

Mechanical Hazards

Table 7 — Reaching through openings of regular shape by lower limbs

Dimensions in millimetres

also Clause 1, final paragraph).

] Safety distance, s,
Part of lower limb Ilustration Opening
Slot Square or round
Toe tip e<5h 0 0
© 5<e<15 =10 0
Toe y 15 <e< 35 =80¢% =25
Foot 35 <e < 60 =180 =80
60 <e < 80 > 6500 = 180
Leg (toe tip to knee) 80<e< 95 >1100¢ > 6500
Leg (toe tip to croich) 95 <e < 180 =1100° =1100°¢
180 <e < 240 Not admissible =1100¢
#  If the length of the slot opening Is < 75 mm, the distance can be reduced to = 50 mm.
b The value corresponds to leg (toe tip to knee).
©  The value corresponds to leg (toe tip to crotch).
NOTE Slot openings with > 180 mm and square or round openings Wwith e > 240 mm will allow access for the whole body (see
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Radiation Hazards

Unwanted X-Radiation

® the dose-rate shall not exceed 36 pA/kg (5 uSv/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 uSv/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.
O
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Temperature Test

From i35 7% (Test Corner) Yy 2 it

B AN A g A ER R R RE E HY+10%

BB 4R &R i A B BR Ry BE EHY£10%
AE—REEE N BEIMEEIREE =08

= Applied PartKji¥41°C > RIVENFHEM BEE S5 0H

® radiating surface of ultrasonic physiotherapy equipment shall not exceed 41 °C

FEMESR M > windingfRH(7A[£10°C

Table 24 — Allowable maximum temperatures for skin contact
with ME EQUIPMENT APPLIED PARTS

- b
Maximum temperature *

°C
APPLIED PARTS of ME EQUIPMENT Moulded
material,
Metal Glass, porcelain, plastic, rubber,
and liquids vitreous material wood
t=1 min 51 56 60
APPLIED PART having
contact with the 1 min < f< 10 min 48 48 48
PATIENT for a time “t”
10 min = ¢ 43 43 43
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Temperature Test

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
t<1s 74 20 a6
External surfaces of 1s<t<10s 56 66 71
ME EQUIPMENT that are
likely to be touched for ]
a time “t” 10s<t<1min 51 56 G0
1 min =t 48 48 48

Table 22 — Allowable maximum temperatures of parts

Parts

Maximum Temperature

°C

Insulation, including winding insulation ®

- of Class A Material
- of Class E Material
- of Class B Material
- of Class F Material
- of Class H Material

Parts with T marking

Other components and materials

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

Wood

105
120
130
155
180
T®

T-25
90
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Marking Requirement
B Colour coding on control, marking, signaling and display

Colour Meaning
Red Warning — immediate response by the OPERATOR is required
Yellow Caution — prompt response by the OPERATOR is required
Green Ready for use
Any other colour Meaning other than that of red, yellow or green
Syl symool symbol

B Symbols:

4ﬂr

EG
i 4G
@

TN

3"vv
[]

@
®
&
@

3
.

QO ODO0!

<~ €| D @ > >

ATl

N
" D |
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Changing on IEC 60601-1/A1

B Marking shall include:

® serial number or lot or batch identifier, and
® the date of manufacture or use by (if any)

CE mark (made in compliance with ( ()| expiry date gt ) (*)
g\iﬁj?czaﬁgdcev?cﬁc)m‘e on class IIA or I8 0120 if the product is perishable (year/month) storage temperature
lot number (*) . **) (*)
(indicated by LOT mark) LOT for professional use only for single use only ®
“'e .. 7 .
— &’ (*) | this product contains Nickel-Chromium: L S G e /\\.\' )
oy possible allergic reactions — & dé\

CE mark (made in compliance with *) (*)

-
93/42EEC Directive on class | medical c € ) see instructions for use gamma-ray sterilized

devices)

) ()| this product contains Chromium: *%)
nium rgical | ’
titaniu @ surgical stee @ possible allergic reactions
*)

autociavable 1ICL | non-sterile % date of manufacture [ﬂ
at temperature indicated §§5

B PEMS shall comply with Clause 4.3, 5, 7, 8 and 9 of IEC
62304:2006

O
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Changing on IEC 60601-1/A1

B Change I1SO 14971:2000 to 1SO 14971:2007
® deleted nearly 50 RMF requirement in 60601-1

B Where the working voltage across a MOPP is <42.4Vp
or 60Vd.c., a single Y1 capacitor is acceptable for two
MOPP.

B The spacing for opposite polarity of the mains part
reduced from 3.0mm/1.6mm to 2.5mm/2.0mm

Safety of Medical Equipment
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Changing in IEC 60601-1/A1

B Body-Worn ME is considered as Portable ME during the
mechanical strength tests except for the Drop Test

B Primary lithium batteries shall comply with IEC 60086-4

B Secondary lithium batteries shall comply with IEC 62133

B Humidity conditioning duration:

® |PXO0: 48h
® |Px1 or above: 168h

49
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Briefing on IEC 60601-1-11

B “Used In The Home Healthcare Environment”

B Voltage tolerance:

® Non-Life-Supporting ME: 85% to 110 %
® Life-Supporting ME: 80% to 110 %

B Minimum operating temperature range: +5'C to +40°C
B Transport and storage temperature: -25C

B Smaller test finger(J5.6) is used.:

4643 +08 e 101,6+0,3 e 44 + 015 o
Axes of joints
A
/| N .
T hi
954 402 ' R28+0,05
| @259+02 _@_u_J_?
@560, | /| Hemispherical
LA | )
11 - - C
50 Extension of handle |— —-\— ——
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Briefing on IEC 60601-1-11

B Should be Class Il or internally powered, and no
functional earth terminal provided

B Applied part shall be either Type BF or CF

B Enclosure of the ME shall be:

« ¢,

® Mark with “Keep Dry” or T or comply with the IP rating:

Non-TRANSIT-OPERABLE use TRANSIT-OPERABLE use
MOBILE PORTABLE HAND- BODY- MOBILE PORTABLE HAND- BODY-
HELD WORN HELD WORN
IEC 60529
Ingress P21 P21 P22 P22 P22 P22 P22 P22
protection
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B Mechanical strength test:

Briefing on IEC 60601-1-11
B ME should be provided with Alarm Signal

Non-TRANSIT-OPERABLE use

TRANSIT-OPERABLE use®

MOBILE PORTABLE HAND- BODY- MOBILE PORTABLE HAND- BODY-

HELD WORN HELD WORN
Vibration 1 1 1 1 2 2 2 1
Shock 1 1 1 1 2 2 3 2
Drop 1 1 3 2 2 2 3 3

Mechanical Strength 0=no test, 1=least severe or TM1°, 2=moderately severe or 7M2, 3=most severe or 7M3
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Briefing on IEC 60601-1-11

ME with Internal Electrical Power Source shall be
iIndicated with:
® number of procedures remaining;
® remaining operating time;
® percentage of the remaining operating time or energy; or
® "fuel" gauge.

B The state of the Internal Electrical Power Source may be

iIndicated continuously or by operator action

B Taiwan not yet require 60601-1-11
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