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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXTERNAL ELECTRODE FLUORESCENT LAMPS -

Part 2: Performance specifications

FOREWORD
1) THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization comgrising
alll national electrotechnical committees (IEC National Committees). The object /of IE is to, prpmote

infernational co-operation on all questions concerning standardization in the electricall and eleetrofic fielfls. To
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trg i 3 i i ional and regional publications. Any divergence
be icati i ional ® i icati indicgted in
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as S 2 ity. i i r any
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ot ) ; indi , i i 4) and
ex isi ication, , i , thi icati r IEC
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9) At i s i icati ect of
pa r
A PAS i ical’specification not fulfilling the requirements for a standard, but made
availpblestosthe public.
IEC/ = i ; ; nical
committee 34: Lamps and related equipment.
The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the

committee concerned as indicated in
the following document

Draft PAS Report on voting
34A/1598/PAS 34A/1617/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single period up to a maximum of 3 years,
at the end of which it shall be published as another type of normative document, or shall be
withdrawn.
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1

EXTERNAL ELECTRODE FLUORESCENT LAMPS -

Part 2: Performance specifications

Scope

This part of IEC/PAS 62816 specifies the performance requirements for tubular type external

electfode fluorescent lamps for backlight unit purposes used in flat panel displays sud

TVs

typeg of lamp when a need for them is recognized.

2

The
are

undated references, the latest edition of the
amemndments) applies.

IEC

<http://www.electropedia.org>)

IEC/IPAS 62816-1, Externa

For

following apply.

3.1

external electrode fluoresc
discharge lamp ofv\gases by the attached electrode outside the lamp, in which most of the
is emitted~by tF ion)of phosphors coated in glass tube

3.2

nom|(nalvalue
approximate quantity value used to designate or identify a lamp

3.3
rate

and monitors, etc., hereafter called “lamps”. The PAS will be revis o_include

Normative references

following documents, in whole or in part, are normativelyrefe
indispensable for its application. For dated references

60050 (all parts), [International

Terms and defi

the purposes ;

h as
bther

and
. For
any

at

 the

light

d value

quantity value for a characteristic of a lamp for specified operating conditions

Note 1 to entry: The value and the conditions are specified in this standard, or assigned by the manufacturer or
responsible vendor.

3.4

lumen maintenance
ratio of the luminous flux of a lamp at a given time in its life to its initial luminous flux, the
lamp being operated under specific conditions

Note

1 to entry: The ratio is generally expressed as a percentage.
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3.5

initial readings

starting characteristics of a lamp, measured before ageing, and the electrical, photometric
and cathode characteristics of a lamp, measured at the end of the 100 h ageing period

3.6

reference inverter
special electronic type inverter, designed for the purpose of providing comparison standards
for use in testing inverters, for the selection of reference lamps and for testing regular
production lamps under standardized conditions, and which, at its rated frequency, has a
stable voltage/current ratio which is relatively uninfluenced by variations in current,
templerature and magnetic surroundings

3.7
lamp current
true r.m.s. type of current across the lamp

3.8
lampg voltage
true f.m.s. type of voltage across a lamp when measuring

3.9
lampg power
prod

3.10
power factor
ratio
effective power divided b

the

3.1
startling voltage

voltapge between
3.12
effed

length of thea ra rati f the
unifo i )

3.13
lumi
ratio|of maximum and minimum luminance measured on the horizontally divided points gf the
lamp} in (which the percentage of minimum/maximum luminance among both ends and the
centrjeshall be reported

3.14

luminance stabilization time

when centre luminance is regarded as 100 % after 5 min of starting, time required after
switching on a lamp to reach 95 % of centre luminance

3.15
light source colour
for the light source colour, the definitions of methods of measurement for light source colour

apply
a) coordinates x and y coordinates x and y of a lamp centre

b) aAx & Ay the difference value between maximum and minimum for each (x,
y) coordinates on lamp centre and both ends (1/10, 9/10)
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3.16

life

length of time during which a complete lamp operates to burn-out or any other end-of-life
event described in this PAS

3.17

rated life

life stated on the basis of mean value of life for the same types of lamp manufactured for
long-term period

3.18

calibration current of a reference ballast L
valueg of the current on which the calibration and control of the reference ba are base

3.19

type|test

test ¢r a series of tests made on a type test sample for the purpose o ompliangce of

the design of a given product with the requirements of the releva

3.20
type[test sample
sample consisting of one or more similar units subn
vendpr for the purpose of a type test

acturer or responsible

4 Classification

According to design specifications, the f e of lamps shall be classifigd as

follows:

@n an

a) b
of TV,

monitor,

c) b
d) b

5 ll.amp requirements

5.1 General

A lamp, on which compliance with this PAS is claimed, shall conform to the safety
requirements of external electrode fluorescent lamps given in IEC/PAS 62816-1.

A lamp shall be so designed that its performance is reliable in normal and accepted use. In
general, this can be achieved by satisfying the following requirements.

It can be expected that lamps which conform to this PAS will start and operate satisfactorily at
voltages of 94 % and 106 % of the rated supply voltage and at an ambient air temperature of
between 23 °C and 27 °C.
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The requirements and tolerances permitted by this PAS are based on testing of a type test
sample submitted by the manufacturer for that purpose. In principle, this type of test sample
should consist of units having characteristics typical of the manufacturer's production and be
as close to the production centre-point values as possible. For guidance on sampling plans
and procedures, see IEC 60410.

5.2 Tests
5.2.1 General

All tests shall be performed in accordance with Annex C, according to the order arranged by
eachrgrotp—in—Tabte—+—rthe—case—of sequential-tests—with-the—same—samt e—the—former test
result shall not influence the following test result, and t Il be perfofmed
last of all.

NOTE| However, the destructive test can be performed with another sample.
5.2.2 Construction

Valugs of measurement of a lamp diameter, length, ength” shall RBe in
accofdance with Annex A.

The purface of the lamp and external electrode sha , bbles, flaws and dtains
that would be an inconvenience during use.

5.2.3 Starting characteristic
5.2.3.1 General starting test

Immediately prior to the gé ing n an
ambient temperature of be n mum
for al period of at leas 1 start
withip 1 s.

5.2.3.2 Low p
ative

and |n an ambi : between 9 °C and 11 °C and a relative humidity of B5 %
maximum for'a perio i 24 h. When tested under windless conditions, the lamp|shall
start|within 1s\

5.2.3.3

Wheh measured a setting the rated supply voltage, the lamp voltage shall be in the range
+10 Yo ofithe values assigned by the manufacturer.

5.2.3.4 Lamp current

When measured with a high-frequency ammeter, the lamp current shall be in the range £10 %
of the values assigned by the manufacturer.

5.2.4 Luminance

The centre of aperture of the luminance measurement device shall be always placed at the
middle of the external diameter of the lamp with the appropriate working distance.

Measurement points shall be set at the centre (5 in Figure B.1) and at both end points (1 and
9 in Figure B.1) when the full length of the lamp is divided into 10 equal parts. Measurements
shall be performed at 0°, 90°, 180°, and 270° in circumference direction for 3 points and each
average of 3 points shall be reported. The measuring luminance shall be within £10 % of
specification.
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5.2.5 Luminance uniformity

The luminance uniformity in the tube-axis direction for the centre and measurement point 1
and 9 of Figure B.1 with the same method of measurement as given in 5.2.6 shall not be less
than 80 %.

5.2.6 Effective luminance length (under consideration)

Effective luminance length shall not be less than rated value when measuring the length of
luminance part which has not less than 80 % of the centre luminance at normal operating
condition with rated input.

5.2.7 Chromaticity coordinates (under consideration)

Coloyr coordinates shall be within £0.01 of rated value for each of ti bs at

centre (5 in Figure B.1)) with the same method of measurement as

5.2.8 Colour uniformity

AX a n the

same

5.2.9

The i S ordition after being laid aside

5.21

The
rated

ip at

5.2.1

a) accelerating te ature 0 °C+2/-0 °C

b) inpu rated current

c) s 10 ea

d) cfiteria of\fail after items of measurement specified in Table 1 are

tested, criteria of failure are checked in accordancel with
method of quality test.

Table 1 — Measurement items of test for life and criteria of failure

Measurement item Criteria of failure
Operational state In case, flashing phenomenon, local discharge and snake discharge are found during
operation.
Luminance In case of not more than 50 % of the initial reading of luminance
characteristics

NOTE The pink discharge is not involved in the criteria of failure as the accelerating test.
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1.2 Assurance

Life B4o assures a running time of 11 270 h in the normal operating conditions (confidence

level

90 %).

Table 2 — Assurance

Assurance life

Accelerated life tests

(Life B1o)

Life Bqo of accelerated life test Acceleration factor

11270 h 7 564 h

1,49

5.2.1

Whe
life H

90 %.

5.3

The
mark

The
on th

b) n

1.3 Method of assurance

Marking

Hate of manufacture, model and equipment of
ed on the lamps.

ollowing information shall be marked on eit
e lamp) the packaging unit:

e criteria for decision

igw of

level

rably

ark it

r the

N N
oup no. est ite Test method &
/\ erfermances specification

Gr Sample Acceptange
quantity number

StructMMﬂ \

A S —~performance specifications 5.2.1 10 0
popeséne NN )

B Wg\gha\r\ic}e\istic Performance specifications 5.2.3 10 1

B(\% v@e \ \/ Eezrf:;)r:smance specifications 10 0

\ \/ Performance specifications
B p.current 10 0
5.2.3.4

B Luminaw Performance specifications 5.2.4 10 0

B Luminance uniformity Performance specifications 5.2.5 10 0

B Color coordinates Performance specifications 5.2.7 10 0

B Color uniformity Performance specifications 5.2.8 10 0

B Dark starting time Performance specifications 5.2.9 10 0

B Tube surface temperature Performance specifications 5.2.10 3 0
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Annex A
(normative)

Dimensions and criteria of EEFL

A

| &

1
\

P .

Lamp length
Lamp’s external diameter
Lead wire length

a of dimensions shall be within A+ 1,0 mm, B+ 0,1 mm, C

Figure A.1 — Dimensions-and criteri

@
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Annex B
(normative)

Measurement points of EEFL

Meas

o
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Annex C
(normative)

Method of test for EEFL

General

The lamps shall be tested in a draught-free atmosphere at an ambient temperature of
between 23 °C and 27 °C and a relative humidity of 65 % maximum.

Immediately prior to the starting test, the lamps shall be kept inoperativea

tem

perigd of at least 1 h.

Meagurements shall be made after a stabilization time of 3 min.

Lam

The
not b

Cc.2

Befo
from

In th
short

In th
othel

NOTE|

C3

The
ther

rature of between 23 °C and 27 °C and a relative humidity of 65 aximum

s shall be tested in a horizontal operating position.

connections of the lamp contacts, with reference of the inverter,

e changed for the whole course of the tests.

Test circuit

the test circuit.

p test circuit fo
and straig @

b circuit, give

nverter shall be adjusted so that the lamp current is equal to the value as specifig
bleVvant lamp data sheet.

d in an amLient

for a

shall

e as

hless

d on

C.4

Supply voltage

The supply voltage shall be equal to the rated voltage of the reference inverter. During
periods of stabilization, the supply voltage shall be stable within £2 %, this tolerance being
reduced to +1 % during measurement.

For a.c. power supplies, the frequency shall be equal to the rated frequency of the reference
inverter with a tolerance of 0,5 %.
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C.5 Electrical instruments

Instruments shall be of the true r.m.s. type, essentially free from waveform errors and suitable
for the frequency of operation.

The voltage measuring circuit of the instruments shall have an impedance not less than
10 MQ, and shall be disconnected when not in use. The current measuring circuit of the
instruments shall have the lowest possible resistance and, if necessary, shall be short-
circuited when not in use.

Whe 1 nmrcasuli ;Ily thc :dlllp vvattagc, 1"nmo bUIIUbt;UII aha“ bc; Illddc fUI thc vvattl leter
conspumption (the circuit connection being made on the lamp side of th rent megaspring
circujt).
a
* X
Inverter
— ™ Lamp

a-b le
cdle
Each
Lamp
more).
A vol
Lamp
speci
Optic

min or

o the

Figure C.1 — Test circuit
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