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IEC 60950-1 Information Technology Equipment —
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UL/CSA 60950-1 Information Technology Equipment
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EN 60950-1 Information Technology Equipment —
Safety — Part 1. General Requirements
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UL/CSA 60950-1 Scope M aniGEl

This standard is applicable to mains-powered or battery-powered
Information technology equipment, including electrical business
equipment and associated equipment, with a RATED VOLTAGE
not exceeding 600 V

ANEERTEMNABENEEEMEBER |, SiEBEAEIT600VAHE R
Wuﬁoﬂ%ﬁ%QQQﬁmﬁzﬁimumo

Designed to use the AC MAINS SUPPLY as a communication
transmission medium

IR EARZAE M E B EEEENIEERRARIRE.
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UL/CSA 60950-1 Scope F=5aiGHE

Generic product type

Specific example of generic type

banking eguipment

monetary processing machines including automated teller {cash dispensing)
machines (ATM)

data and text processing machines
and associated equipment

data preparation equipment, data processing equipment, data storage
equipment, personal computers, plotters, printers, scanners, text processing
equipment, visual display units

data network equipment

bridges, data circuit terminating equipment, data terminal equipment, routers

electrical and electronic retail
eguipment

cash registers, point of sale terminals including associated electronic scales

electrical and electronic office
machines

calculators, copying machines, dictation equipment, document shredding
machines, duplicators, erasers, micrographic office equipment, motor-operated
files, paper trimmers {punchers, cutting machines, separators), paper jogging
machines, pencil sharpeners, staplers, typewriters

other information technology
equipment

photoprinting equipment, public information terminals, multimedia equipment

postage eguipment

mail processing machines, postage machines

telecommunication network
infrastructure equipment

billing equipment, multiplexers, network powering equipment, network
terminating eguipment, radio basestations, repeaters, transmission
equipment, telecommunication switching equipment

telecommunication terminal
eguipment

facsimile equipment, key telephone systems, modems, PABXs, pagers,
telephone answering machines, telephone sets (wired and wireless)
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Additional requirement BfiNEK

Requirements additional to those specified in this
standard

T NIRE | AlReR B EMNERTAERYB B L £ E KT
Bn—LeEEskK
1, equipment intended for operation in special environments (for

example, extremes of temperature; excessive dust, moisture or
vibration; flammable gases; and corrosive or exploswe
atmospheres); MESEEIREHREEE , TRHE. SEERRIZIR
o), AIRSE. BNXSEFISTHFAMREG T LRSS

2 , electromedical aé lications with physical connections to the

patient, SIEAABEISESIERBFRS ;

3 , equipment intended to be used in vehicles, on board ships or
alrcraft in tropical countries, or at altitudes greater than 2 000 m; &

Eﬁggﬂ“ﬂﬂ:ﬁ'ﬁmtﬁﬁﬁﬂﬁﬁﬁ , eI X sk {Ei8ik2000m LA LSRR
4 , equipment intended for use where ingress of water is possible;
for gwdance on such requirements and on relevant testing,FiiE T

A FE KRR SRS | IXELGRAIEREEXAXIEA SN R EFR
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Listed Product and Recognized Product

&= mlAR A~ m

Listed Product: E.Ilﬁl{’li?ﬂ—’l\ﬂaiégFﬁﬁﬁlﬁﬁiﬂgFﬁr
HHEZAEENREFERRIE, EAFKEGAEESHET,
FRUARRZBIRN B S MLm.

Recognized Product: AMEA—1MRE=m, Z{EH— |
NS AERETmE, W mEEHEZI R RS
(GRS, ERREEARIFENRETEHE, Fild
FHCOA(Conditions Of Acceptability)3RiRbH , FEEE
E=4E P R B R IR 4D
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General Principles EZ4<EN

m It is essential that designers understand the underlying principles
of safety requirements in order that they can engineer safe
equipment.

(T ARFEEEFLZEKAIAN)

= These principles are not an alternative to the detailed requirements
of this standard, but are intended to provide designers with an
appreciation of the basis of these requirements.

(XERNARIFARTRESRIAEK , AEERIEAL)

= Where the equipment involves technologies and materials or
methods of construction not specifically covered, the design of the
equipment should provide a level of safety not less than those
described in these principles of safety.
(NERBZANRIT | SEFIM R ERD s R 2RI R ER AT
@ IXLERNZEK)
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General Principles BZ<EN|

= Designers shall take into account not only normal operating conditions of
the equipment but also likely fault conditions, consequential faults,
foreseeable misuse and external influences such as temperature, altitude,
pollution, moisture, over-voltages on the mains and over-voltages on a
TELECOMMUNICATION NETWORK or a CABLE DISTRIBUTION SYSTEM.
IRITNEEARZIEREERE  MEFTEZEBRERBNMBIANER |, AITIAIR
FURINRENGRE | 8k , 53, BE , BRMEE , IKBEMNESHD %
AFEEE)
= The following priorities should be observed in determining what design
measures to adopt: EIRITHRIETFLA RIS IRE
= Where possible, specify design criteria that will eliminate, reduce or
guard against hazards;BfR. B/ VeI ERIHITEHFRYIZ TR
=  Where the above is not practicable because the functioning of the
equipment would be impaired, specify the use of protective means
independent of the equipment, such as personal protective equipment
(which is not specified in this standard); LA_EENEEIZ5IREZHITHEE |
ABANLSEFRIR iR AIRIFTENE , WABRIFIRBEFRERTEN)
= Where neither of the above measures is practicable, or in addition to
@ those measures, specify the provision of markings and instructions
regarding the residual risks. e RAYE I REVFRRFBARTEHE



User (&

USER is the term applied to all persons other than SERVICE
PERSONS. (42 ARLAGMIA)

Requirements for protection should assume that USERS are not
trained to identify hazards, but will not intentionally create a
hazardous situation. 22 {RIFEXEREERARKREZTITIR
AlfEleRIEl , EfAEEEHISERRTmREAY

Consequently, the requirements will provide protection for
cleaners and casual visitors as well as the assigned USERS.t3/3

BAEBFHARMIGRTRIEA RRERP.

In general, USERS should not have access to hazardous parts,
and to this end, such parts should only be in SERVICE ACCESS
AREAS or in equipment located in RESTRICTED ACCESS
LOCATIONS. When USERS are admitted to RESTRICTED
ACCESS LOCATIONS they shall be suitably instructed. R H!{sE
FREEMEIREIEMY | LTSN T A REMXIE N
BT ZIREIEAX ARNIREW
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Service Personnel ${EA R

SERVICE PERSONS are expected to use their training and skill
to avoid possible injury to themselves and others due to
obvious hazards which exist in SERVICE ACCESS AREAS of the
equipment or on equipment located in RESTRICTED ACCESS
LOCATIONS. #{E AR : ZiRTPRILH SRR X E M ESZFRE
EMXARNRSEEERERIRA , afLUz AR =Zan)|4F05
BeE o] gelY. XBSEBAGENETLAR

However, SERVICE PERSONS should be protected against
unexpected hazards. This can be done by, for example, locating
parts that need to be accessible for servicing away from
electrical and mechanical hazards, providing shields to avoid
accidental contact with hazardous parts, and providing labels or
instructions to warn personnel about any residual risk. pXSZE(E
ARIEINEKHITIOR | LUTEE | Glal , 4EEShI 2 E=iaaY
T ECBERESHTMCK  REFMLIEREIMEMTE
(TR | irEEE SRR ARBRRINEK
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Hazards fgi&

Application of a safety standard is intended to reduce

the risk of injury or damage due to the followingZ#i}

WERNN SR DU TR G ESGE:
= Electric Shock BB

Energy Related gEEBXRIGK

Fire XK

Heat Related #Ex%

Mechanical Related ¥ SIS

Radiation 257

Chemical Related (¢, ZF&f&

16



Electric Shock EBBH

m Electric shock is due to current passing through the human body. The
resulting physiological effects depend on the value and duration of the
current and the path it takes through the body. BB 2 HFERIEE AR
EJ‘%}E&H’\J , H5[ENEERNEUR T RERNKNIHFEAT R R EEE A

M Lntn?é

= The value of the current depends on the applied voltage, the impedance
of the source and the impedance of the body. The body impedance
depends in turn on the area of contact, moisture in the area of contact
and the applied voltage and frequency. Currents of approximately half a
milliampere can cause a reaction in persons in good health and may
cause injury indirectly due to involuntary reaction. Higher currents can
have more direct effects, such as burn, muscle tetanization or
ventricular fibrillation. BB FH{{EBUR T HEINBVER E M BBIRAVFEHRI A GREYPE
i, AUREIREHTEUR TR X ERYIRE M e INEYEREFNSIER. 290.5mA /Y
FEmReEEERIARRFERLN , MEXMHANATHRNA A GBESSE
ET%E%%%‘EE%E%E , ET-E B |, FlaNRGEO=ERIAT4E
MBS



Electric Shock

Steady state voltages up to 42,4 V peak, or 60 V d.c., are not generally
regarded as hazardous under dry conditions for an area of contact
equivalent to a human hand. Bare parts which have to be touched or
handled should be at earth potential or properly insulated. FTEF/@ZET
HEETARN—RFHEMER L | IBERESIX42.4V S EREESIA60V
E;ﬁ%ﬂ BENMEABKERE. ARTLURZIRIRESMGNIZ IR FE L%

In order to protect user against electric shock, Double protection was
needed to provided, including consideration of normal operation and
abnormal condition. AT RHLIL{ERAREZIET  BEEESMRFF. AL ,
li%ﬁﬁ%ﬁg S TR —SE(EiEME 2 5 R EASTERE) IS T TEA

18



Electric Shock BB

Electric shock is due to current
passing through the human
body:
EEERTEREARFERS
1,Perception (up to 0.5 mA)

2, Reaction (> 0.5 mA)

3, Inability to let-go (> 5 mA)

4, Ventricular fibrillation (> 50
mA)

5, Electrical burn (> 70 mA)

LA EEERIE T ARRIER |
A EREERER R

Q

Just A Little Current Can Kill
mililamps™

1 Can just
Trip setting for feel it

Can't

* A milliamp is 1/1000th of an ampere, a measure
of electrical current

**A GFCl is a Ground Fault Circuit Interrupter,
a device which protects against senous shock.

19



Electric Shock BB

Cause for Hazardous
Touch the bare part with hazardous
voltage under normal operation

The insulation damaged protected
Between Hazardous part and
accessible part under normal or
fault condition

IERRYEFERYIRE

%ﬁEﬁ%&?ﬁ%@%&%ﬁ%@?
i '

Examples of measures to reduce risks:
Mechanical protection: locked cover, interlock
Switch, discharge of hazardous capacitor

BASIC INSULATION and connect the accessible
conductive parts and circuits to earth

provide a metal screen connected to protective
earth between the parts,

provide DOUBLE INSULATION or REINFORCED
INSULATION between the parts, so that
breakdown to the accessible part is not likely

to occur.

R RRRRYT AT :

FEEHEE SN B EEE | -VUMBPERE | FilEk. *EB90RE

IR RRA RIS EE TR AT

LTSI ER AR S SR EE,

st - FREAMSITEI R (SRR S R
-5  EEBHERE—A SRR S BRR
- ETIERENEASEIEES , LAE

Q

RGBSR EA ST 20



Electric Shock BB

Cause for Hazardous

Contact with circuits connected to
TELECOMMUNICATION
NETWORKS which exceed 42,4 V
peak or 60 V d.c.

Limit the accessibility and area of
contact of such

Breakdown of USER-accessible
Insulation.

IERRIEISRYIRE

Bt SIEBT42.4V B EFEESY
60VHYIE (S M e EL R B2 R A PR s
LG G T

EFRARAT RN R B R T

Q

Examples of measures to reduce risks:
Limit the accessibility and area of
contact of such

circuits, and separate them from
unearthed parts to

which access is not limited.

Insulation which is accessible to the
USER should have adequate mechanical
and electrical strength to reduce

the likelihood of contact with
HAZARDOUS VOLTAGES.

PRI ERA :
BREIXAPER B A AT R A AN ik X 1
TEMHIRE

RS EBEIEEMESEELURD S
F R fRRYRTREME

21



Electric Shock BB

Cause for Hazardous

TOUCH CURRENT (leakage current)
flowing from parts at

HAZARDOUS VOLTAGES to
accessible parts, or failure of a
protective earthing connection.

TOUCH CURRENT may include

current due to EMC filter components
Connected between PRIMARY CIRCUITS
and accessible parts.

IERRYEFEAYIRE

TP, MR EERA

IEEEIUIL —-]-k

Q

Examples of measures to
reduce risks:

Limit TOUCH CURRENT
to a specified value, or
provide a high

Integrity protective earthing
connection.

R REBRRIG ARG :

[REIRERISEE , Sdadt
o] SE(RIPERIE

22



Energy Related gEEBXHIfCiE

Injury or fire may result from high current supplies or high
capacitance circuits

— burns;

— arcing;

— ejection of molten metal.

measures to reduce risks :

— separation;

— shielding;

— provision of SAFETY INTERLOCKS.

KREERFEIRE A SR ERATARSREEIR AR IRAT , RIRESEG B HEREh |

— 5T :

—es

—[FHARIEE.
IR . EMTeBENERt AR
R/NEIEAYATE ¢

—RE . ik . —(FRTeEMNEE

Q
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Fire Related KR

Risk of fire may result from excessive temperatures either
under normal operating conditions or due to overload,
component failure, insulation breakdown or loose connections.
TR TIIE. TIHEY, BEETRESNEasr=E
SHERMISEE, B2, MFEEIEFAEXS=ENKERS
EEFKEREXLAIN , BASZFHREEISRIRE.
Examples of measures
HikaE
— providing overcurrent protection;
—RETRFEPER

S\
— using constructional materials having appropriate \\ 7
flammability properties for their purpose;

—ERFSERIESRGFIERIEEMHE

@) 24



Fire Related N

— selection of parts, components and consumable materials to
avoid high temperature which might cause ignition;

IERERFRMG. ToESHFIFER e R E AT BES [ B KRR
— limiting the quantity of combustible materials used;
BRI Z AR IFEE

— shielding or separating combustible materials from likely
Ignition sources;

TBZ S S RTBERYS [RAIR Bk bR = |

25



Fire Related N

— using ENCLOSURES or barriers to limit the spread of fire
within the equipment;

{EFERGIRYMREEEIR |, LRBIEREIREAERELE ;

— using suitable materials for ENCLOSURES so as to reduce the
likelihood of fire spreading from the equipment.

EREEIMFHEIEINS | LUBNKIEEIRE SNSRI AT REME,

® s



Heat Related RIS

Injury may result from high temperatures under
normal operating conditions

EETEFRETHSIE
— burns due to contact with hot accessible parts;

R RR T AR A TR ekl

— degradation of insulation and of safety-critical components;

BTN T IERZ L TeeaFIEREFT

—ignition of flammable liquids.

SRR

Q
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Heat Related #AIfEES

WL RIEATE
— taking steps to avoid high temperature of accessible parts;
KEVEIEE R IR BB E~ESR
— avoiding temperatures above the ignition point of liquids;
B ERES T RIS IS
— provision of markings to warn USERS where access to hot parts
IS unavoidable.

MRAaERIEMSRRSEME , RIBESIHRLISRERAR

@ .



Mechanical Related #lifEXfGi&

Injury may result from:

AJEESHERNERER :

— sharp edges and corners;

RSB A ;

— moving parts which have the potential to cause injury;
AJEEEEMS R EMSHN MY

— equipment instability;

ISENIARREN ;

— flying particles from imploding cathode ray tubes and exploding
high pressure lamps.

RIRAIPAR IR ETIRENBET =R .

@ -




Mechanical Related #lifHXfEl&

Examples of measures to reduce risks

XFRESRYDEeEE -
—rounding of sharp edges and corners;
BlERRAREFERAE
—guarding EcEEBpIRERE |
— provision of SAFETY INTERLOCKS,;
(EFRZ2EMNEE ;
— providing sufficient stability to free-standing equipment;

(EAEIS SR EBRITTEXE ;
— selecting cathode ray tubes and high pressure lamps that are
resistant to implosion and explosion respectively;
RS PIRRIPAR EFITNRIRISELT |
— provision of markings to warn USERS where access is

unavoidable. {EATEIEERIEAAT , IHMEESIFRUSIRERA

=
L]

) 0




Radiation 1583fgi&

Injury to USERS and to SERVICE PERSONS may result from

some forms of radiation emitted by equipment. Examples are
sonic (acoustic), radio frequency, infra-red, ultraviolet and ionizing
radiation, and high intensity visible and coherent light (lasers).

IREEERNRAE RS S ERA RH4HZA RIS | 1R
JLARRES. JIEEY. fISMRiRET. AMEBER. SiE
Ea] RFEHIETF56(E6) iRad.

Em AA

o —_— a




Radiation a8ifelé

Examples of measures to reduce risks include:

XFREIEAYD A EEE -

— limiting the energy level of potential radiation sources;

PRIBIETERSTFRREEFN |

— screening radiation sources;

FRARAESTIR |

— provision of SAFETY INTERLOCKS;

(FRZ2EMNES ;

— provision of markings to warn USERS where exposure to the
radiation hazard is unavoidable.

MRAEBRETIRIICIND , EREESIFRUSHERAR

® .




Chemical Related 4= g

Injury may result from contact with some chemicals or from
Inhalation of their vapours and fumes.

EMREAFYImE IR BlINSEHESZ TRESENE

Examples of measures to reduce risks

B NXFE IR AEHE

— avoiding the use of constructional and consumable materials likely to
Cause injury by contact or inhalation during intended and normal
conditions of use;

B G (S FIETRERIA IE B & MERIR S A Be R IR N AU BAE S

— avoiding conditions likely to cause leakage or vaporization;

B R ger - it B RIS |

— provision of markings to warn USERS about the hazards.
RHESTHRASHER ARG,

@ .
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Session Objectives iRtz BT

At the conclusion of this session, you will learn
the Scope of UL/CSA 60950-1, basic
conception, classes of equipment, Critical
component : enclosure, plastic properties, PWB,

fabricated plastic parts etc,,

=% : UL/CSA 60950-1 =533

ol Py

Clas

VAR KHETeiHan Jh5s , RS

HEFRIER

. xuU HEENX
PWB , E=IpZEBEIER

36



Main Conception of circuit EBESRIBLS

1, SELVHEg safety extra-low voltage circuit

ZE2iS{RBEBEE
2, LCC HBBIg Limited current circuit

PREVFBTFRES

3, Hazardous voltage

felSRBE
4, LPS PRIIZER;E Limited power source

IZEI}J —?—Eﬂ’g




SELVHEE Safety Extra-Low Voltage circuit

A SECONDARY CIRCUIT which is so designed and
protected that under

Normal operating conditions, and

 Voltages not exceed 42.4 V pk or 60 V dc

Single fault conditions,
1. Fort=(0,200ms),V=s71Vpkor 120V dc

2. Fort=(0.2s,~),V=42.4V pk or 60V dc

@) s



LCC PRI

Limited current circuit PR HTS

A circuit which is so designed and protected that, under both
normal operating conditions and single fault conditions, the

current which can be drawn is not hazardous.

{E7ESHNRITHIGRIPRIFRE | (HSELES TIFRM TSR 38R

HT,

sEMIZB ISR E MR REIER ISR,

Note : The limit values of currents under normal operating
conditions and single fault conditions (see 1.4.14) are
specified in 2.4.

ix

—lu_q—

CRSAS RAOER

ﬂﬁ@ﬂm

— it

FAF THYE

2 imRIEE2.4

39



LCC—-Part 1l

The available current (A) shall not exceed the
limits under both normal operating conditions

and in the event of a single failure

* For frequency not exceeding 1 kHz

- Apk=Vpk/2000Q<0.7 mA pk

- Adc=Vdc/2000Q<2.0mAdc

* For frequency above 1 kHz

- Apk=Vpk/2000Q<0.7mA Xfreq. (in kHz),

- But available current (A) shall not exceed 70 mA

Q

40



LCC — Part 2

Limits of available energy

For voltage < 450 V peak or dc,

» Capacitance £ 0.1 pF and was recorded in pF

For voltage = (450, 15,000) V pk or dc,

» Stored charge £ 45 uC and was recorded In
uC = (uF) Vv

For voltage > 15,000 V peak or dc,

* Available energy £ 350 mJ and was recorded in

@) =5* (10)7" (uF) * V3

41



Hazardous voltage

febERBE

voltage exceeding 42,4 V peak, or 60 V d.c., existing in a
circuit that does not meet the requirements for either a
LIMITED CURRENT CIRCUIT or a TNV CIRCUIT

AT ELCCRBEXREATETNY BRI EE

RmlEERZ42.4V 5

CELR{EEIZ60V AYE

]

0 ;

I 7N
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L PS(UIERZIRFAIR)

1,

protective device required)IERTE=FRHIE

G

ujt

Inherently limited power source JE=FRHIER )R
2 , Not Inherently limited power source(overcurrent

=)0]

1

TR

Table 2B - Limits for power sources

R

without an overcurrent protective device

Output voltage © Output current °° Apparent power °°
(Use) (lsc) (S)
V a.c Vdc A WA
<30 < 30 < 8,0 <100
- 30 < U, = 60 < 150/U,. < 100

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-sinuscidal a.c. and d.c. with ripple greater
than 10 % of the peak, the peak voltage shall not exceed 42,4 V.

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

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

Measurement of /.. and 5 are made 5 s after application of the load if protection is by an electronic

circuit or a positive temperature coefficient device, and 60 s in other cases.

43



L PS(UIERZIRFAIR)

Table 2C - Limits for power sources with an
overcurrent protective device

Output voltage = Output Apparent Current rating of
U current o d power © d overcurrent
(Uoc) TR (S) protective device ®
BC
V a.c. Vd.c. A VA A
<20 <20 < 5.0
20= U, =30 20= U, <30 <1 000/U,, < 250 < 100/U,,
- 30 = U, £ 60 < 100/U,,

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

f..: Maximum output current with any non-capacitive load, including a short-circuit, measured 60 s after
application of the load.

S (VA): Maximum output VA with any non-capacitive load measured 60 s after application of the load.
Current limiting impedances remain in the circuit during measurement, but overcurrent protective
devices are bypassed.

MOTE The reason for making measurements with overcurrent protective devices bypassed is to
determine the amount of energy that is available to cause possible overheating during the operating time
of the overcurrent protective devices.

The current ratings of overcurrent protective devices are based on fuses and circuit-breakers that break
the circuit within 120 s with a current equal to 210 % of the current rating specified in the table.

44



Electrical insulation BB 5452

Protection against electric shock
1 Igedasxfunctional insulation(F)
IRBIERE LIFNHENEE.
i FTENXRIINaemEH AR R ER.ER | BrlLARER/NS [MAFIE X
HERRAYRTBEM:
2 BEARBbasic insulation(B)
XIPEEE R E A RIPAYAE .
3 MihN4Esksupplementary insulation(S)
ﬁéizﬁé@%lﬁ)ﬁ MEMRYIRIZAEE: , FLURMEE AR s —B SAT56ER
4 WWEHSdouble insulation(D)
FEARBE NN LNk ZE 5
5 M@ &Rreinforced insulation(R)
—FREE—HUBEREET |, EANENERIRMET . EFRMEIER ERRIFER
HITFXERS.

@) s



Levels of Protection(fRIFRZED)

TYPE of INSULATION LEVEL of PROTECTION
or PROTECTION against ELECTRIC SHOCK
FUNCTIONAL 0

BASIC 1
SUPPLEMENTARY 1
DOUBLE 2
REINFORCED 2
@PROTECTIVE EARTH 1



Protection against Electric Shock

(FBEERIGRIF)

The following combinations can be used to achieve
two levels of protection against electric shock: FEFfiER

HRIPIES
‘B+S=D
B + E = Two Levels of Protection
‘R=D
‘B+BXD

Q
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Pollution Degree of Equipment i &HIi5REH

Pollution Degree — UL/CSA 60950-1 ;5S4

Pollution Degree 1 for components and assemblies which are
sealed so as to exclude dust and moisture.(ZE T ToERR)
Pollution Degree 2 generally for equipment covered by the
scope of this standard.(ARESER—RHYIZE)

Pollution Degree 3 where a local internal environment within
the equipment is subject to conductive pollution or to dry non-
conductive pollution which could become conductive due to
expected condensation.(SHi53 , BEZASREITIEIESES
54

Impact 820@: The minimum CLEARANCE and CREEPAGE
DISTANCE values.

48



Critical component Xl

Materials and components used in the construction of
equipment should be so selected and arranged that
they can be expected to perform in a reliable manner
for the anticipated life of the equipment without
creating a hazard, and would not contribute
significantly to the development of a serious fire
hazard.

IRF L ARTERRRIM RIFO TR NIE =1 Jf=|=5F|:|A BicE , A
EERBFETEESDAEZ SR EZET , A4k
mBrE .."f)u?rE%X?ithT A ABDEMHE’J;L EERYTTES
HNAEERE TESE MREFESIE BixErI8iEEn |, &
HER G R ASTEBK.

) 20




General Critical component list

—RRRIXBETCRR S

Marking Label R Power Supply Cord HiRZ
Case Ih5s Appliance Inlet e
Internal Wire RZp% Fuse {RBELL
Fusible resistor  {RESEPH X Cap &Y Cap XHE, YBE
Varistor [ESYEBBH  Line Filter A
Thermistor HETEBE  Transformer RS
Optical isolators Y648 Tubing £E
PWB SiktR DC output cord &%
Switch FHx Adhesive 5%
Fuse-holder (RIS 22 BE Thermal cut-out MR e
Thermostat (EH=ES Terminal Block i HE

Insulation material (¥8%])#B& 1%l

@ 50
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Enclosure 95

Safety enclosure UL 60950-1 FEMX: LIS

= FIRE ENCLOSURE: B(FiReENIAERIE KB GRS IRy
2 =(RPRERNIR S

= MECHANICAL ENCLOSURE: B/ NG RFAEBIIRG
S{hENEIRANR BSR4

. ELECTRICAL ENCLOSURE: BB3kfRHI SR gers G LB EE0AZE!
BIEBEESEERAVESBFaR TNV BB P Y E I A ANS =3B

= DECORATIVE ENCLOSURE: iM%

NOTE: —Fp5hsrl LAESRSM—FRINRESNREE ;| M— MM AR EAR K IMELAR

EHSIMRF.
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Metallic Enclosure consideration EBINSHIFE

Metallic enclosure should provided adequate protection, such
as rigidity, resist-corrupt, resistance; Electrical distance and
opening.
ERBIINTMZERBEBIIFASTNEISREE | EE , ER, S
BEI ; BMERINESEKREE  (RIFIWESEBRIBSIES. B
LEFZERFEIVEEK,
Which might impact against:

s Impact Test
Steady Force Test
Grounding Continuity Test
Electric Strength Test
Drop Test
Stabilities Test
Others

® :



Plastic Enclosure ¥8¥l9pS

Plastic enclosure should provided adequate strength, such as
rigidity, operating temperature, flammability, and distance
through opening, and thickness and opening.
BERIINERZIRHASTVERNREEE . NEE , TIRERE MRS
%, BN SEKEENESIEBURAAEEBEERSBEMAYEX,
Which might impact against:

= Steady Force Test
Stress Relief Test
Impact Test
Drop Test
Stabilities Test
Ball Pressure Test (Direct Plug — In Unit)
Others

@) s



Plastics ¥8%

According to the performance after heat deserved,
Plastic could be two class:

ISEREISIERS | BEXE LA ARE T
Thermosets F #EBE#T¥I Thermoplastics

Others:

BERETHANZERAFAR—MAEYE , ERETEMRlEcHimaRl. HA
BN FREVEFRE B RLERINEERD | LIt , A7 U2
HMERE , FEER S RINSTrEEItARL | iER. 182857, JEEH.
RER., §8RE , FeepkhteERITFIER

@) o4



Plastics Flammability BEPRYF

Flammability Tests for UL 94PHPASEL

= Horizontal Burning: HB

= \ertical Burning: V-2, V-1, V-0, 5V-A, 5V-B
= Thin Sheet Burning: VTM-2, VTM-1, VTM-0
= Foam Burning: HBF, HF-2, HF-1

Related factor: Thickness , color must compliance W|th
Requirement of standard. -

R
I N
o | HB Burner

FT110A
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Plastics operating temperature ¥8¥LiBE5 %

Long Term Thermo Aging for UL 746B:{<HRE 4R
RTI: Relative Thermal Index({BXJ##g£%)

= RTI (Electrical)(EBSAENIARIEEN): SBRSEFISFEHEX

= RTI Mechanical (Impact)(#thEa9tEXdH#EEEL): Associated
with critical impact resistance, toughness, elongation resilience
ggd flexibility propertiesSX$EZRUfIETLE , E , 8 , FHMHES

= RTI Mechanical (Strength)(#lff52E9tEXIH#REEN): Associated
with critical mechanical strength and structural integrity where
impact resistance, resilience and flexibility are may not be
essential SXERITGERE , SAREEBX , HXIFKR , X155
ARETFIEE AN SR

@) s



UL PLASTICS DATABASE OMFZ2 8% A1

QMFZ2 Component - Friday, October 24, 2003 E123456 (NBK)
Plastics

ANY PLASTICS COLTD
1 PLASTICS DR NORTHFIELD CA 95555

Material Designation: 708B

Product Description: Polycarbonate (PC), designated “Maxite" furnished as pellets.

Min. Thick. Flame RTI RTI RTI IEC IEC

Color mm Class HWI HAI Elec Imp Str  GWIT GWFI
ALL 0.7 HB - - 115 115 115 - -
1.1 HB 3 2 115 115 115 - -
1.5 HB 2 0 130 125 125 - -
3.0 HB 2 1 130 130 130 - -

CTI: 2 HVTR: 2 D495: - |IECBP: -
NOTE - Material designation may be followed by a color nomenclature consisiting of either an

alpha/numeric or numeric/alpha combination.

Report Date: 8/7/1968 Underwriters Laboratories Inc g 1234567890
Diel. St 31 Dim. Stal 0 Izod Imp - Tnsl. Imp 473 Heat Del 141
Vol.Res 16 Water Abs 0.24 Tnsl. St 62 Flex. St -
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Plastics electrical performance ¥EFEBSIF 4

Electrical Short Term Test for UL 746A
iﬁﬂ 2 JEE Jﬁt

Hot-Wire Ignltlon (HWIIRER 22 r ok

High Amp Arc Ignition (HAI) SEREEIM A
Comparative Tracking Index (CTI) 1BXJ#ciRi52%
Dielectric Strengthffif[£E8E/]

Volume/Surface Resistivity {NR/ZREEBHZ %L

58



Hot-Wire Ignition (HWI)#%ERZE sk

Hot-Wire Ignition: (HWI; ASTM D3874, IEC 60695-2-20)
Performance is expressed as the mean number of seconds needed to

either ignite standard specimens or to burn through the specimens
without ignition. FRARTIEIFHERTHWIRSEEUIEZITR)

HWI Range
Mean Ignition Time (in sec)

>120
60~119
30~59
15~29
7~14
<7

| worsT]

® .




Hot-Wire Ignition (HWI)%ERZE sk

— 0.35 |«——

A A A AR
u/u/u//u/ N
| - - |

R

Power Dissipation: 0.26 Watts/mm
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High Amp Arc Ignition (HAI) & B35 EEITUSRR

High Current Arc Ignition: (HAI; ANSI/UL 746A) Performance is
expressed as the number of arc rupture exposures (standardized as to
electrode type and shape and electric circuit) that are necessary to
ignite a material when they are applied at a standard rate on the

surface of the material. 5 |EmMA EI’JEE?M*&Z%THAI,BE(ILJWIKZD"FD'@

HAI Range
Mean Number of Arcs
to Cause Ignition

>120

60~119

30~59
15~29
<15

WORST

) o1




RESISTANCE TO HIGH AMP IGNITION
(HAI)

- Lt
.
QL T LR o)

f .-.-'_-.-'_-i'_-.i'_-.-' ngtn -_' L)

Moveable

AR

Bar Sample

@ :



Comparative Tracking IndexiBLLEE 2IRISEL

Comparative Tracking Indext8LtiEEcIRIEEL: (CTI; ASTM
D3638) 1£50i#0.1 %S ftEia RS /EHIZ2ER! 5 [fE/RRYB EHER
BEERRIEEL , il |, 3 mm EERERAEEENERNS T

Material Group(SEIXf I ZFRECEIEEFX)

Material Group | CTIl = 600 CTkI' Rang: Assigned

Material Group Il 400 < CTI < 600 Tracking Index PLC

Material Group llla 175 < CTI < 400 (in volts)

Material Group lllb 100 < CTl < 175 >600 0
400~599 1
250~399 2
175~249 3
100~174 4

100 5

@) s



Comparative Tracking IndextBLLEE 2IRIEEL

Hypodermic Needle—»

& <4+—Drops Of Test Solution

60°

|<74mm —_—
Specimen
. /\

Bk —




Fabricated Plastic Parts ¥B§}&l (4

Fabricated Plastic Parts2Bfl&h&{E

is @ sub-category under the main product category, Plastics (QMFZ2).
They are parts whose polymeric material identity is traceable through
various manufacturing processes including molding, encapsulation,
potting and other fabrications. The required information are marked
either on the part, shipping container, or on an accompanying
specification sheet.

Reference Materials: UL 746D Polymeric Materials — Fabricated Parts.

@) s



Printed Wiring Board EQfRlZi&tR

Printed Wring Board consideration:

Type

Minimum Conductor Width
Minimum Conductor Thickness
Max Operating Temperature

UL 94 Flame Class

Comparative Tracking Index; CTI

DVT-K8-M-018




Supply Mains BigEaZM

Circuit Wiring Diagrams

WIRING DIAGRARMS FOR NEMA CONFIGURATIONS

128V — 2-POLE, -WIRE \ 250V — 2-POLE, -WIRE .
L L
W 135Y N . N s - - N
=4
S C abla]
=R
1-15R L1-15R ML1-R

2-20R 2-30R L2-20R

125V — 2-POLE, 3-WIRE GROUMNDING

] 4 4 L2 I-L
w ._w,-,-I N
T @ 5 Al

E15R  5-20R E-30R 5.50R  LE-15R  LE52OR

L5-30R ML2-R

250V — 2-POLE, 3-WIRE GROUMNDING

250N

2

o
2 Eihe
=

Q

=2

E-1ER B-20R

&

Sleblale )

B-30R &H8IR  LB-1&R Le-20R

=

T

LE-30R
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Supply Mains BgEZER

Polar definition fRI$EIEN

K& Hot Side of Line/Line/Ungrounded — Current carry(ES
Ny

I}Ib)

4% Neutral/Grounded — Current carry

¥EZ% Grounding/Earthing — Non-current carry

ZHJENE Wire Color Identification: Black for line; white for

neutral and green for grounding.
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Connect to Supply main EgHZMZERE

1 , Pluggable equipment type A A BUEiER RS

Equipment that is intended for connection to a MAINS supply via a non-
iIndustrial plug and socket-outlet or a non-industrial appliance coupler, or

bothFlEEEd IE T\ FatELA0MERE |, BB E T\ s EREes &
B XS SR A 2 R AR

2 , Pluggable equipment type B B BYoliHERIRET
Connection to a MAINS supply via an industrial plug and socket-outlet or an
appliance coupler, or both, complying with IEC60309 or with a comparable

national standard i@ig1EC60309 T\l FEL AR @ T T FAREEAE  &E
BIXME SR EAC I EZAIRE.

3 , Permanently connected equipment sk A tiEiE RS
%ﬁm@%ﬁ%ﬁﬂﬂ%m?‘iﬁ@‘b i AT BCRIERERYIR

4 , Detachable power supply cord fieEFfIAEYNEERS
eI EIER | FALAHEBRIRZ

5 , Non-detachable power supply cord EEFIRE LS

@ﬁ%ﬂz@ﬂ&—’@ﬁ’\]ﬁ%l«lﬁ#&ﬁ’ﬂiﬁi
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Connect to Supply mainfgE 2 MiZEsE

6. Direct Plug-in Equipment
Bifzt ‘ ) |

6.4 mm

+ .
0 P

Note: For UL60950-1 requirement,
7.9 mm could be 5.1 mm

@ .




Straight Blade AND Receptacles Configuration

jiSk7] R LA D R EERI At

NEMA Configuration

NEMA Straight Blade Configurations
MNEMA CONFIGURATIONS FOR GENERAL-PURPOSE NONLOCKING PLUGS AND RECEPTACLES

WIRING IVOLTAGE | 15 AMPERE 20 AMPERE 20 AMPERE | 50 AMPERE &0 AMPERE
' IRECERTACLE PLLG RECEPTACLE PLUG RECEPTACLE PLLUG |RECERFTACLE PLLIG RECEPTACLE PLUG
B 1 1-15Ft 1.|5P@
125V
[N}
e
_i__: 2 3-1?@ .2-_\:F! :HP@ .E-ER .E'-!l:lF@
i |250V
o
=] - - 3 RESERVED FORFUTURE COMFIGURATIONS
A : : :
500V 4 RESERVED FORFUTURE COMNFIGURATIONS
-:\.I ]

Ly
|

5-20R

250V

£
B

EL0F

27TV AC

T-16F

TP

aarvac 2T

4-15F

DEE

W-OR

Lol

40P

D@

.!'.--S-I.'IF

430V AC

2-POLE 3-WIRE GROUNDING
=
g .
39| @|G)G2

RESERVED FOR FUTURE COMFIGURATIONS
] | ]

00

| |
RESERVED FORFUTURE COMNFIGURATIONS
] | ]
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Straight Blade Plugs Bif7] g

NEMA 5-15P
Configuration

NEMA configuration and rafing
molded on front. Listed to UL
and Federal specifications,
CSA certified where applicable

Ail-nyion dead front. —'L— p

Heavy, colid brass
blades heid tightiy in
individua! module
configurations

NEMA configuration
Cord clamp does not have to be disascem- and Cat. No. printed
bled from body for wiring — easy to tighten on cord clamp
and no loef screws fo find Accepis all wire /
mesh strain reliefs

/
/

Wiring module keyed fo
body for easy ascembly

! v and 3 fight fit

Thrae fast-threading scraws
sacure wiring maodule fo
body—combination Phillips
and sfraight blade screws



Straight Blade Receptacles ELHEEE

Face and body locked Exclusive mickel-plated brazs,
togerher with exclucive ) sfaked on, self-grounding ciip
design consfruction, remaine (N, will never fall off

Mickel-plated brazz, one piece
confact, for supenor ground path

NEMA 5-20R
Configuration

Eack and side-wire

Thick-waliad impact instaliation
registant ¢
nyion cover and body
withstands sbuze 4 Exclusive V-chaped, cenated
back-wining clamps for supenor
conizct and conductivity
. npls-wipe. nicks! ~
piated brass T confacis o -
Nickel-plated brase e Exclusive triple combination
bushing for additionai L " : #10—32mdael-pla‘edbrasstenmal
sssembly secunty 3 screws, straight slot, Phillips 22,
Robericon £1, for excelient torque
Apron barner to prevent

accidental contact of
terminal ecrew heads
with metal box




Wiring and connections securing requirement

EFIELRYEE

Securing of internal wiring RIERZ&AIEITE:

No loosing, no excessive strain relief, insulation damage

Termination of conductor S{HaYi%EF:

It is permitted to use soldered, welded, crimped, screwless
(push-in) and similar terminations for the connection of
conductors. For soldered terminations, the conductor shall be
positioned or fixed so that reliance is not placed upon the
soldering alone to maintain the conductor in position.
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Primary wiring #4288
« Primary wiring )&

- - Suitably rated for voltage and current, and recognized Appliance
Wiring Material (AWM) i.e., wires and cables.
REAESHEEREFREE , LIRSIISIERBRHh L AWM) , flan
FRZE N4,

- - Materials to be PVC, neoprene, TFE, PTFE, FEP, and polyimide or
rated VW-1 (UL) or FT-1 (CSA).

- - If wiring is above openings in the bottom, only VW-1 or V-1 tested
wires or wires made from TFE or PTFE or FEP or PVC or Neoprene or
polyimide are considered acceptable.

MR LERERSSBE EFRY , WHUNBVW-18kV-1illik&Eg , SkTFE, PTFE,
PEP, PVC, SITEIRNERERILAEHIRAYSIS I #iEZ (M.

@) 75



Secondary wiring /REREBES

« Secondary wiring R¢REIE
- Suitably rated for voltage and current.

RIERIFEREFEE.

- Materials to be PVC, neoprene, TFE, PTFE, FEP, and polyimide or
rated VW-1 (by UL) or FT-1 (by CSA).
- If wiring is above openings in the bottom, then only VW-1 or V-1

tested or made from PVC or Neoprene or TFE or PTFE or FEP or
polyimide is considered acceptable

WNERERTERSSRR_EFFEY . MU/ VW-18k V-1l , STFE, PTFE,
PEP, PVC, ST iREEkERERIL =2 RRISE A2 (.
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Power Supply Cord EBiEZ:

Power supply cord (UL 817)
Lz B

1. Non-detachable power supply cordsA~RI{REE;RL:
2. Detachable power supply cords aJiREEIRZ:

3. Cord sets Z&RiES

Note : CSA treats items 2, 3 as cord sets

'(‘
NI
- @

Two Conductor Flat @

@ 7



Power Supply Cord EiEs

Application requirement RNHEZE3K:

= Diameter Z&f2 Minimum 18 AWG; SEEL{AZIER MRS IERILL
2 Table 3B(Next page)

» Electrical BS54, Within max. V, A ratings; Insulation

= NAE Requirement: Zz1< 1.5 £4.5 m.

= Plug rating A>T HIEUER AR RAY125%

(GEEELER -
Bj%E4DC Output cord , Interconnected cablef
ZAKAATF3.05 m)

@ .


http://www.aiwc.com/support/g2wccweb.pdf

Power Supply Cord EiEL

Table 3B - Sizes of conductors

RATED CURRENT of equipment

Minimum conductor sizes

A Nominal cross-sectional area | AWG or kemil [cross-sectional
area in mm¢]

mm? see note 2

Up to and including & 075" 18 [0,8]

Over & up to and including 10 (0,75) 2 1,00 16 [1,3]

Over 10 up to and including 13 (1,09 1,25 16 [1,3]
Ower 13 up to and including 16 (1,0)4 15 14 [2]
Ower 16 up to and including 25 2,5 12 [3]
Over 25 up to and including 32 4.0 10 [5]
Over 32 up to and including 40 b0 o [8]

Over 40 up to and including &3 10 6 [13]

Ower 63 up to and including 80 16 4 [21]

Ower 80 up to and including 100 25 2 [33]

Ower 100 up to and including 125 35 1 [42]
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Strain Relief Means N 713EE

Cord Anchorages
#8 NON-DETACHABLE POWER SUPPLY CORD, a cord anchorage

ZZK(strain relief means) MiZE{EH ;E,aﬁE'Fﬁffﬂ', =%

= the connecting points of the cord conductors are relieved from

strain; ZeSURIIIERZ RBERZHIN ]

= the outer covering of the cord is protected from abrasion. ZgfY

HNER IR AR R

Test consideration X E S : ERNZ G AMNIZIEINEZEEH SRR
SHM ; 5E& 5 [FAREPRTTHRIALAR AT

Table 3C - Physical tests on power supply cords

" - Mass (W) of the eguipment Pull
kg M
Up to and including 1 i

Over 1 up to and including 4 B0

>
v
@ 7 Over 4 100



Disconnect Device FiiEEE

AC Mains supply disconnecting device 3Zi7EBNEE
iGRIETESRE

Below method could acts as disconnect devicel A
TIHEEILMEASBRE

= Plug of non-detachable power supply cord.

= Appliance coupler for detachable power supply cord, IEC
60320(Appliance Inlet).

= Switch has 3 mm air gap between contacts (IEC).

s Plug face for direct plug in unit.

s Circuit breaker.

Note: BB RTIRERNT , N/RA[getbEEIr IR 4Lk

@ o1



Supplementary Fuse {R}&22

Fuse configuration

» BYIS: CartridgeRIEIR, Y miniature, subminiature (micro),
midget, automotive blade, PC board, protective etc.,

s R~ 5ox20 mm; 6.35¢x15.9 mm; 6.35¢x31.8 mm etc for ZiK;

53 | -

» JF1%: Resettable, indicating

« EEMHE: Glass, ceramic

s T¥%: Solderable (surface mount), solderable (with leads),
replaceable (with holder or clips), others.

= BIMESFIE: Fast acting (normal blow), time lag (slow blow) etc.,

]

@) a2



Supplementary Fuse {£i&£2

CARTRIDGE TYPE WITH
GLASS TUBE AND
WIRE FUSE LINK

ey - ¢

i ?

FIBER TUBE & N
e W KNIFE BLADE
CARTRIDGE TYPE

SCHEMATIC PLUG TYPE WITH
SYMBOLS RIBEON FUSE LINK
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Supplementary FusefRi&2

Application consideration

= Certification JAIE: UL 248-1, -14 and/or IEC 60127 series -
» Standard test /&N -

F1135% rated current > fuse M1z 1 hsIIE.

fiI 200% rated current > fuse i1z 1 minENE.

= Fuse marking ffiEfEPCB#T 7= : Electrical Rating (A/V) should
be marked in adjacent to device.

« Caution {FHEHEAYES: "CAUTION: For continue protection
against the risk of fire, replace only with same type and rating
of fuse.”

= Note: EREMRT , Fuse FEEIER , WITIEH , XNEBEER
AEAREES

@) "



Supplementary Fuse {Ri&££

Selection of a supplementary circuit protector must
usually satisfy 3 basic criteriaiEFHEEER{RIFFusefIRt{®
W S A T LN RN

1. Electrical performance / ratingsEBS4F 4% , ZiE(E.

2. Safety agency approval / requirements ZZHIEEK.

3. Mechanical properties / physical dimensionst/Uf414 , ¥
R,

@ a5



Pay attention to something {BE¥=

Fuse consideration for UL certification : UL IAMBIIBIIRIEZLB5
2FHATAHHER | FPNIBiGE S{EARNEM—RIELRES,

EREMIRER , RILERBAZNERE T , FRALLERA RS
RIFIEGREELZ , (BXIFiINaIfRlGLE , EP R aeEARENAmAE.

Category Name Link to File

Fuses, Supplemental

Fuses, Supplemental - Component

Fuses, Supplemental Certified For Canada IDYX7.E10480
Fuses, Supplemental Certified for Canada - Component JDYXE8.E10480

File/CCN/Subscriber ID/IKeyword Search

KAUL listed RYFuse BAJLARIR xE2S ; {BUISRZER/CHfuseb/mEg—1
IREgHYFusetBNEREIT I, |, FHESI HREES(Fo o fiFE)

® ’




Fuse Bursting {RISZZIRIE

Fuse in primary circuit acts as supplementary current

Protection ¥4 IEE{RIPTEAIFuUse

A fuse that bursts is not an acceptable result and termination of a
test. If a fuse bursts during fault testing per sub-clause 5.3, it does
not have adequate breaking (rupturing) capacity. Therefore, such
a fuse should be replaced by the manufacturer with another fuse
having high breaking capacity. T

Placement of heat shrink
or similar tubing is not suitable
solution

Documented at 1997 meeting of the
Bi-National Working Group.

Q




Transformer Tk




Transformer Tk

Static Electric Machinerys#SEB S #:
Electric Energy @ Magnetic Energy 2 Electric Energy

Flux
j'1 i = ' i_1
1"-1( % Nl Nj Wy |Lead
L -— r

Functions:
1. Voltage/Current Transformation: V,/V, = i,/i; = Ny/N,
2. Impedance transformation

3. Isolation

89



Transformer Tk

Transformer Construction T[E2S4514:

» Toroidal(FAJE)
» Laminated(8F)

= Switching Mode(3
» Others(Ef{th)

R2\)

-
=

90



Transformer Tk

Cirtical component list in Transformer, 28 E2% 5 Koo T34 -

Bobbin, ¥8# 858

Insulation Tape, £& K

Margin Tape / Barrier Tape / Spacer, $3tE(imis) B
Insulation (Teflon) Tubing, BSEE

Triple Insulated Wire, = B4

Magnet Wire, &84

Varnish, i&i&

Thermal cutoff (fuse) BUSHI{FIS 2L

A 2R ZR 2R 2R 2K 2R 4

S,

91



Transformer T[E2s

Margin Tape

1 layers

3 layers 3
1

Primary

2
Secondary 3

3 layers
Primary
1 layers

Primary



Transformer T[E2s

Normal issue FEIIAJRE- Not Enough Distance
1 , Primary/Secondary winding are magnetic coill
Primary to Core/ Primary to Secondary/ Secondary to Core
2, Secondary winding is triple insulation
Primary to Secondary Pins

93



Insulation System $Z X%

Insulation systems are unique combinations of materials that have
been tested and proven to be chemically compatible for use at
certain maximum temperatures. These systems are evaluated in
accordance with the Standard for Systems of Insulating Materials,
UL1446. These groups of materials are used to produce motors,
transformers, solenoid valves and other electrical devices with
windings. B8RS /5(0BJS2) , FrBRIECHMRERITULL446%R
HERTAIL, KHEAZ(USCYG, EEEKMClass B(OBJY2)RYHEZRE ST
B, SRS RFEXNNAYEC SR [ MR RESH
M

B —ABER - Magnet Wire , Triple insulation wire , bobbin ,
tape , tube , varnish , margin tape

Q



Insulation System &R 5

Maximum allowable temperature rise.

= Class A 100 °C
m ClassE 115 °C
= Class B 120 °C
m ClassF 140 °C
= Class H 165 °C



Double insulation/Reinforced insulation

component FSENsaMBEAYTTH

Double insulation/Reinforced insulation
W EE 282/ BB ZBITTIHF

Normal located between primary and secondary BJLA\E
BT YIRIRZI8]

Normal componenet: Transformer, Y1 cap, Optical
Isolator, resistor

= TIESE, YLEE, 8, B
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Interconnecting cable(con’d) Bi&E%

UL/CSA National difference requirement

L

wnh resger::t to mltage r:urrem annmpated temgerature flammablllw me-r:har‘nr:al SEWICEEbIHW

1
1
1
1

and the ke, D

Jacketed appliance wiring material, suitable for the maximum
voltage, current and temperature, rated VW-1 or FT-1 or
better.

For cable supplied by LPS:

Rated VW-1 or FT-1 or better with no additional
requirements.

Q
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Module 3
General requirement and

consideration

BARERSEE

© 2011 Underwriters Laboratories Inc.



Section 1

Requirement about
Electric Shock Hazard protection

XFHEREIMPER

99



General &

Between any accessib

and the point where

e conductive part

ne/she stands

* Ground (referenced 0 V) in general.

Between any accessible conductive part

and another accessible conductive part

 Where stands different potentials (e.g. floating circuit).

Q
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Permissibility in Operator Access Area (2.1.1)

FREE TR A A X 1L)
Operator/User is allowed to gain access to...
1. SELV Circuits (2.2);
LCC (Limited Current Circuits, 2.4);
TNV (2.3) upon 2.1.1.1
Protectively earthed conductive parts (2.6)

o & w P

Non-conductive parts

If Hazardous Voltages greater than 1000 V ac or 1500 V
dc, the air gap shall comply with Basic Insulation
according to either 2.10 or 5.2.2

@ 101



Methods for SELV Circuits (2.2.3)(&Z&4FKB[E
HEELIE)
1. Separation by double insulation or

reinforced Insulation or distance

2. Separation by earthed screen (2.6) and at
east basic insulation

3. Protection by earthing of the SELV circuit

The SELV CIRCUIT shall have adequate fault current-
carrying capacity to ensure operation of the protective
device, if any, and to assure the integrity of the fault
current path to earth.

@



WORKING VOLTAGES T{ERB[E

Working Voltages 2.10.2:
T{EEBE2.10.2

It is necessary to measure Peak, DC and RMS voltages:
VNEIRE. BEmfIYEHREE

« Peak: Measured for determination of clearances and for the electric
strength test voltage for solid insulation.

B8 . WELEERSIBEIAN B SA EUNLEE.

« Mains transients are not part of the working voltage measurement but
are taken into account.
BiRREE AL FEENEN—7D  EEREMLIETE.

« RMS and dc: Measured for creepage distances.

75 HREE ERNELTREE © TIEIeH RS, @9

-

@



WORKING VOLTAGE T{EBE

ED_ RFI
Filter
F ¥

BS

‘e

Rectifier

and

Filter
ERBETRRE-

\\/

@\
&

Example of a linear power supply Zefte RSl

Q

0
)
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Clearance (ZF5[alp&)

The shortest distance between two
conductive parts measured through air.

Air is said to be “renewable” insulation.
Thus, clearance is self-healing.

<X mm
—‘ l-_ PD | X (mm)

v’v’v"ﬁ"'#‘%‘v" i ?’1"’;"‘!"’7’7’ 1 0.25
KRR KREERERZX
0IRRAINRKKKKK 2|
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Clearance 2.10.3.2(Z¥S[alpé)

For primary circuit:
- MAINS TRANSIENT VOLTAGE(Overvoltage category),
Mains voltage, Vpeak

- Pollution degree
- Insulation grade

Value from:

Table 2K: Minimum CLEARANCE value for a WORKING
VOLTAGE equal to the AC MAINS SUPPLY voltage

Table 2L: the appropriate additional CLEARANCE value(PEAK

WORKING VOLTAGE>peak value of the AC MAINS SUPPLY
voltage)

For Secondary circuit
Table 2M

@



Creepage ([EHBIEE)

The shortest path between two conductive parts
measured along the surface of the insulation.

22X mm

Q



Creepage ([BEBIEE)

1. Material Group-Comparative tracking index (CTI)
-The material group is verified IEC 60112 using 50 drops of
solution A.

-Material Group Illb shall be assumed, if without detail data.

Material Group | CTl =600

Material Group 1l 400=CTI <600
Material Group llla 175=CTI = 400
Material Group iilb 100=CTI<175

2. Pollution Degree
3. Insulation Grade
4. Working voltage Vrms

@



Humidity Test Condition (R 5=44)

The elements of the model are texture/material
dependent.

After the treatment of 93% RH, 20~30 deg. C
for 48 hours duration, the material will “full” of
water and the electric field will be easier to
find the ways out (e.g. hygroscopic

materials), the subsequence will affect the
iInsulation adversely.

@



Grade of insulation 4&&4R51

Similor circuit or
conductive part

a——» ]
PRIMARY CIRCUIT m— — —
HAZARDO S VOLTAGE | I 3 B!
I e |
| SECOMNDARY CIRCUIT | ¥ S/R L 3= B4
B1
HAZARDOUS SOLTAGE | | K )
SECONDARY CIRCUIT r o leﬂas Fa
FIV. CIRCUIT or : Yy ¥ %
— O e |
D cheulated 75 *r Fa
| R1LR3 1hs1
Unearthed SELV CIRCUIT
"g:? double—insulated |—} \* gﬂ i T e |
conductive part T3 *5 xF 2
Bz] B5)] BS F3 N F1
Earthed SELV CIRCUIT | S — — K m— S —
3) &P F g
}nz \34 52 N 5
Unearthed TNV—1 CIRCUIT | O — iF_'-—'I:ll__i,
}m \'34 ‘{ﬁ;lf"" F?% F?.?s
Earthed TNV—1 CIRCUIT | - — S i —
3) B s s s
N Nl Sl Nl e N
TNV—2 CIRCUIT O] - =
3) 4;15 B)| 5) 4)51
R2) R[5 s2 B13{B14] Be lB11[B12
¥ w
TNV=3 CIRCUIT - T —
F: FUNCTIOMAL INSULATION B BASIC INSULATION
S: SUPPLEMENTARY INSULATION h
R: REINFORCED INSULATION S/R: see 3) in table 2G
S4299

Some electrical requirement referred to the Grade of insulation:
@ - -5.2 Electric strength requirement; -- 2.10 Clearance and creepage 110



Electric strength requirement(5.2.2) il EZEK

The electric strength of the solid insulation used In
the equipment shall be adequate.

Determined according to Table 5B

Table 5B — Test voltages for electric strength tests
based on peak working voltages
Part 1

1.Grade of insulation
2.Working voltage

Note:
Well heated condition

Q

Points of application (as appropriate)

PRIMARY CIRCUIT to BODY

PRIMARY CIRCUIT to SECONDARY CIRCUIT

between parts in PRIMARY CIRCUITS

SECONDARY CIRCUIT to BODY

between independent
SECONDARY CIRCUITS

WORKING VOLTAGE U, peak or d.c.

WORKING VOLTAGE U

Grade of Over 42,4 V
Insulation peak or
Qver Over 420 V Over Over 10 kV | Up to and 60V d.c
Uptoand | 210 V up ub to and 1,41 kV up up to and including up to alnc.j
including to and inpcludin to and including 424V inpcludin
210V ? | including 1.41 k\a’g including 50 kV peak or 10 kV 9
420 Vb ! 10 kV © 60 V d.c. d
peak or
d.c.d
Test voltage, volts a.c. r.m.s.
FUNCTIONAL 1000 1 500 see V, see Vy 1,06 U 500 see V,
in Table 5B, in Table 5B, in Table 5B,
part 2 part 2 part 2
BASIC, SUPPLE- 1000 1 500 see V, see V, 1,06 U Mo test see V,
MENTARY in Table 5B, in Table 5B, in Table 5B,
part 2 part 2 part 2
REINFORCED 2000 3 000 3 000 see WV, 1,06 U Mo test see Vy
in Table 5B, in Table 5B,
part 2 part 2




Case study

Measuring CLEARANCES from an ENCLOSURE of
Insulating material through a slot or opening in the

ENCLOSURE(Use test finger to touch, fig 2A)

p“ et Clearance Opening

ning: |

rm,,, .

0szisza
0'ZA-9100.1
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Distances Coordination(BBSIEBESEE)

Creepage values must always be equal to or larger
than clearance.

10 N consideration in internal parts

Steady force in outside enclosure

Air Gap

Insulating »» e esseansClearance
Conductors Surface - - Creepage

113



Solid Insulation (2.10.5) El{f4as

DTI (Distance Through Insulation) (2.10.5.2)

Peak WV = (71, =) AND S/R Min. 0.4 mm
Otherwise, none , Accepted per performance (5.2)

Thin sheet material (2.10.5.6)

For F/B, none of particular requirements

For S/R, single failure concept applied, additionally
For non-separable S/R, 200%/150% + Mandrel (Annex. AA)

I.':nntdl‘l:tiu
par
_-'T"'vv-" A N W N L N WL LW WL W WL WL W
insugtion loyar 1 B 000 e 00 e e e e e e e e et e e te e e e e % %
| BSOSO RSSO
IR REERLAN AP P o e INE LN X 3 A ot
ingulotion loyer IO OO ONE
|T| L1l i"ﬁ Ll : #*#‘#‘#*t*#*t‘i‘#‘#‘i‘t‘#‘#‘#‘ 0% 0% %%
'-.“.".‘L“.‘*“.‘L“"*“.‘L‘ ‘‘‘‘‘‘‘
Conductiva
port 2 Gundn;::lh*e
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Requirements for Electrical Enclosure

(BAFBIMTRIZEK)

Mechanical Strength (4.2)# kit EkK
Top and Side opening(4.6, requirement as fire enclosure)FfLE3k

Accessibility (2.1.1.1) 0] i Sz R
 Inspection;
* Test finger;
« Test pin
« Test probe (TNV Circuits).
Insulation (2.10.5) if serve as solid insulationZB&A9Ek

@ 115



2.1.1.1 Access to Energized Parts
(FFRRERTRYAEA?)

* Inspection

 Test finger (30 N)

— Shall not reach for any parts with only basic insulation to
ELV circuits or hazardous voltages

— Connectors are tested during disconnection

116




2.1.1.1 Access to Energized Parts

(FFHER T AYANAL)

Test pin

« Shall not reach for any bare parts at hazardous voltages

oy

@25 + 0,2
&

i

S,

N
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Case study

LB b RLE R

piItRBSEBRLN

g

e

Crhey

2
o
-4
»
W

PRy i
W)
ORI s, )

: A - .
M EeRAL SN oy wilaeney i

el
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Touch Current (JEfhERF)

Limit Current through human body

0.25 mA for accessible parts and circuits not
connected to protective earth;
* Touch Current
0.75 mA for Handheld Equipment with main protective
earthing terminal;

3.5 mA for Equipment connected to main protective
earthing terminal.

* Protective Conductor Current flows through human body while
PE is disconnected.

@



Section 2

Requirement about Energy-
related hazards protection

(RFREERERIMIPER)

@



General &

Caused by short-circuiting resulting in burns due to
arcing or ejection of molten metal $83%5 |icEBIIakIFHEHL

el BLAES Rk X S1RG
Can happen in low-voltage circuits{%E

1T 3

Protection can be provided by

 Limiting user accessibility, PREIEREEHM
* Providing interlocks and 2t EHiFFX

&8

il

=L)

« Guarding against accidental contact for service personnel

Q
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Loose Input Contacts

Loose Output Contacts

@ 122



Hazardous Energy Level (2.1.1.5)
(ERERES)

HAZARDOUS ENERGY LEVEL

» A stored energy level of 20 J or more, or an available
continuous power level of 240 VA or more, at a potential of 2 V

or moreBBERNF2V , FiEgEEA T 20JTHFEINZEAR T
240VA

It shall not be possible to bridge with this test finger
two or more bare parts, one of which may be an
earthed conductive part, between which a
HAZARDOUS ENERGY LEVEL exists. Hilis{i§ A MNi%

HeiSIEIRTfeluae SIS
@ 123




Section 3

Section 3 Requirement about
Heat related hazard

e S el ) (A Ui a2

@ 124



General for heat related hazards ¥ EX(GERTE

It may result from high temperatures under
normal operating conditions, causing& B]gE[X
NIERTF-ERERSE

- Burns due to contact with hot accessible parts; iZfiiZl S22+ SN2

- Degradation of insulation and of safety-critical components; {54y

218X TEMFEETIPEK
- Ignition of flammable liquids.S| A AR

@



Heat-related Hazard ((REIfEE)

« Taking steps to avoid high temperature of
accessible parts;

« Avoiding temperatures above the ignition point of
liquids;

* Provision of markings to warn USERS where access
to hot parts is unavoidable.

AWARNING
Burn Hazard.
Do NOT touch.
Allow to cool before
servicing.

SIS SLEOL COM Mz CRE-2IWHY R
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Thermal requirement #AYER

Subclause 4.5 specifies requirements intended to
prevent:
— touchable parts from exceeding certain temperatures; and

— components, parts, insulation and plastic materials from
exceeding temperatures which may degrade electrical, mechanical,
or other properties during normal use over the expected life of the
equipment.

Consideration:

On a long-term basis, if the electrical and mechanical properties of
certain insulating materials may be adversely affected (for example,
by softeners evaporating at temperatures below the normal
softening temperatures of the materials)

®



Thermal requirement HHIEK

Heating test i{@FHMiat :
- Winding temperature measurement, by change of resistance
method or by thermocouples. The permitted maximum
temperatures of table 4B, are reduced by 10° C if the temperature

IS measured by thermocouples unless the thermocouples are
embedded in the winding.

G0 “%@MH%W%@% REEENEXEEE. WNRESHRE
ﬁ%ﬁ%ﬁ’éﬁr NI 4Bh R AF AR RERE100C , IRIERERIERA
T

- For switch mode power supply transformer, use only those
thermocouples that are not affected by the high frequency (use
copper/constantan type T or other equivalent to avoid high
frequency effects). N
RITABEDER | R TS R BN BT
(EFE /AR & 2 RELRY TEE B RIS RV RS s .

@ .



Thermal consideration #FIRFEEE

4.5.1 Maximum temperatures
Test Conditions
*Input: -10% and +6% (+10%)

eCondition: Maximum normal load

@



Thermal consideration #FIRFEEE

« THERMAL CUT-OUTS and overcurrent protection

devices shall not operate;

- THERMOSTATS are permitted to operate, but shall

not interrupt the normal operation;

- TEMPERATURE LIMITERS are permitted to operate,;

Sealing compounds, if any, shall not flow out.

@



Thermal consideration #FIRFEEE

Thermal Equilibrium;BE#E;

* Minimum test duration = 45 minutes

/il Ad /945 938

* The difference of three successive readings are within 1°C
=NEEHEERNEEESNERNAEEL °C

 Each interval shall not less than 15 minutes

S ERRIEANF1554

®



Thermal requirement value (RER(E

Table 4B — Temperature limits, materials and components

Part Maximum temperature {Toa.)

*C

Insulation, including winding insulation:

— of Class 105 material (A) 100 *°°

— of Class 120 material (E) 115 *°°¢

— of Class 130 material (B) 120 *°°

— of Class 155 material (F) 140 2b¢

— of Class 180 material (H) 165 *°°

— of Class 200 material 180 *°

— of Class 220 material 200 %"

— of Class 250 material 225*%°

Rubber or PVC insulation of internal and external

wiring, including power supply cords:

— without temperature marking 75°

— with temperature marking Temperature marking

Other thermoplastic insulation See ®

Terminals, including earthing terminals for external earthing

conductors of STATIONARY EQUIPMENT, unless provided with a

MON-DETACHABLE POWER SUPPLY CORD 85

Parts in contact with a flammable liquid See 4.3.12

Components See 1.5.1

@



Thermal requirement value iBERE

Table 4C — Touch temperature limits

Maximum temperature (T,..)

oC
Parts in OPERATOR ACCESS AREAS -
Glass, purcelaln Plastic
Metal and vitreous b
. and rubber
material
Handles, knobs, grips, etc., held or touched 60 70 85
for short periods only
Handles, knobs, grips, etc., continuously held in 55 65 75
normal use
External surfaces of equipment that may be 70 80 895
touched ®
Parts inside the equipment that may be 70 80 95
touched °

Q
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Case study Z&fl

Enclosure RTI: 65 Deg.

However
Test point: T tested: 80

So Note:
The point of vicinity of
heat component




Section 4

Requirement about
fire hazard protection

AP KREFEAIBFIAER

@



Fire Hazard (KRHIEE)

It may be caused by high temperatures resulting from

« Overloadsid&

- Component Failure ZSaR{HA
* Insulation breakdown#a&sel

- High contact resistancesi&zfiteafH

« Loose connectionsiZEiEAT]

@ 136



Resistance for Fire Hazard (BHLEX R G E)

Reduce the risk of ignition and the spread of flame:
Providing Overcurrent or Energy protection; }2 {83 B/ THZE{F

L™

=)

Selection of parts and components to avoid high temperature
which might cause ignition; 1B ESIEIITELE G SR = A

Components mounted on material of FLAMMABILITY CLASS V-1
BEMEIE{ERH R ERV-1LA EAY#4$ E(or Limit power source to
15 VA under normal and abnormal condition)

Limiting the quantity of combustible materials;fR&| e[ A IR &

Shielding or separating combustible materials from likely ignition
sources; 1FalAAEIFIRT BERYS I RETG 318

Using ENCLOSURES or barriers to limit the spread of fire within
the equipment and reduce the likelihood of fire spreading

@0 utsidesfE FFMEEE EARIRHSIM T m NSRS EE] T M
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Parts Requiring Fire Enclosure
(REMXINTHZH)

Components in PRIMARY CIRCUITS;

Components in SECONDARY CIRCUITS not supplied
by power sources of 2.5 (LPS), or supplied by LPS
but not mounted on materials of minimum V-1,

Note: Power source limit 15VA on normal and single fault

Unenclosed components in a circuit at HAZARDOUS
VOLTAGE or at a HAZARDOUS ENERGY LEVEL; and

Insulated wiring.

@



Material Flammability of Fire Enclosure
(BAK M RIBEIASFLR)
5VB >V-0>V-1>V-2>HB

* HF (form material) and VTM (thin material);

* No tests for metals, ceramic materials and glass.
For mass = 18 kg.

* Flammability Class V-1 minimum or test A.2
For mass > 18 kg or stationary or wall/ceiling mount:

« Flammability Class 5VB or test A.1

Arcing parts shall be distant from min. 13 mm; non-
arcing parts shall be tested for IEC 60695-2-20 (Hot
Wire Ignitability Test)

Parts filled in opening of fire enclosure: V-1 min

Note: Components and decorate parts out of fire enclosure
need HB

139



Top and Side Openings (4.6.1)
(JRERFOMAFFL)

> W e

<5 mm in any dimension (diagonal);

<1 mm in width regardless of length;

Top openings preventing vertical entry (4B);
Side openings deflecting outwards an external

vertically falling object (4C);

-

NN b

Q

—

1 L

4B Slanted/Vertical Openings \]’/ q
/

/
/ . IL\5°
4C Louver Design

Inside Qutside Inside [ Outside

Cutward projections Inward projections

140



Top and Side Openings (4.6.1)

(JERFOMBFH£1)
5. 5°vertical projection
Hazardous Voltage
Qutslde « Hazardous Energy Levelmt .

|




Bottom Openings (4.6.2)(JEEZB FFFL)

Side opening falls
within the area
traced out by the 5°
angle in 4E,

The bottom or barrier
shall be no smaller
than in area than in
figure 4E

®



Bottom Openings (4.6.2) (JEEZB FF¥L)

No opening in the bottom;
FIRE ENCLOSURE as internal barrier or screen
< 40 mm?, baffled by material of V-1 or better;

Baffle plate construction as illustrated in 4F;

Baffle plates (may be abave or

o Not less below bottom of FIRE ENCLOSURE)
MATERIAL thon 2X
xL
—1
S 40 me” O C > C—1
4F

@



Bottom Openings (4.6.2) (JEEZB FF¥l)

Metal bottoms with dimensional limits in Table 4D;

Metallic mesh with openings =2 mm between center
lines and with wire diameters = 0,45 mm

Applicable to circular hales Applicable to other shaped apenings
Metal bottom M axirmumm Minimum spacing of
rrinimm diametar of Minimum spacing of apenings bordar to
thicknass holes holes centre to centre Maximum area border
mim I mim mim- mrm
0,66 1.1 1.7 1,1 0,56
0,66 12 2.3 1,2 1.1
0,76 1.1 1,7 1,1 055
0,76 1.2 2.3 1,2 1.1
0,81 149 3,1 28 1.1
0,89 14 3,1 28 1,2
0,81 16 27 21 1.1
0,81 20 3,1 3.1 1,2
1,0 16 27 21 1.1
1,0 20 3,0 32 1,0

Q




Transportable Equipment (4.6.4) (&)

<1 mm in width regardless of length;

Metallic mesh with openings =2 mm between centre
lines and with wire diameters = 0,45 mm

Providing internal barrier.

While metallized parts within 13 mm where available
power > 15 VA, either

« Additional barrier shall be provided, or

- Faults shall be simulated without any ignition.

Q
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Section 5

Requirement about
Mechanical Hazard protection

(RFHHREEHIFZER)

@



Mechanical Hazard #lffe=E)

Equipment shall have adequate mechanical
strength and shall be so constructed as to remain
safe:

Rounding or guarding of sharp edges and corners;

Provision of SAFETY INTERLOCKS;

Providing sufficient stability to free-standing equipment;

Selecting cathode ray tubes and high pressure lamps that are
resistant to implosion and explosion respectively;

Provision of markings to warn USERS where access is
unavoidable.

@ 147



Section 6

Requirement about Radiation
Hazard protection

(RF I ERIFFINEXK)

@



Radiation Hazard ((E8384E8=E)

Injury to USERS and to SERVICE PERSONS
may result from some forms of radiation

emitted by equipment such as

e Sonic (acoustic),

« Radio frequency (RF),
* Infra-red (IR), ultraviolet (UV) and

ionizing radiation (e.g. X-ray), and

« High intensity visible and coherent light (e.g.

Q

lasers).
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