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31.080.01 Polprevodniški elementi 
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Semiconductor devices in 
general
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Foreword

The text of document 47E/208/FDIS, future amendment 2 to IEC 60747-5-1:1997, prepared by
SC 47E, Discrete semiconductor devices, of IEC TC 47, Semiconductor devices, was submitted to the
IEC-CENELEC parallel vote and was approved by CENELEC as amendment A2 to
EN 60747-5-1:2001 on 2002-05-01.

The following dates were fixed:

– latest date by which the amendment has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2003-02-01

– latest date by which the national standards conflicting
with the amendment have to be withdrawn (dow) 2005-05-01

__________

Endorsement notice

The text of amendment 2:2002 to the International Standard IEC 60747-5-1:1997 was approved by
CENELEC as an amendment to the European Standard without any modification.
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60747-5-1 amend. 2   IEC:2002 – 3 –

FOREWORD

This amendment has been prepared by subcommittee 47E: Discrete semiconductor devices,
of IEC technical committee 47: Semiconductor devices.

The text of this amendment is based on the following documents:

FDIS Report on voting

47E/208/FDIS 47E/213/RVD

Full information on the voting for the approval of this amendment can be found in the report
on voting indicated in the above table.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until 2004. At this date, the publication will be

• reconfirmed;
• withdrawn;
• replaced by a revised edition, or
• amended.

_____________

Page 5

Add the following new introduction:

INTRODUCTION

This part of IEC 60747 provides basic information on semiconductors:

– terminology,
– letter symbols,
– essential ratings and characteristics,
– measuring methods,
– acceptance and reliability.

Page 49

Replace the existing subclauses 6.4.6 to 6.4.16.1 with the following new subclauses 6.4.6 to
6.4.16.1:

6.4.6  Photocoupler providing protection against electrical shock

A photocoupler designed to maintain protection against electrical shock after it has been
subjected to operating conditions (safety ratings) that exceed the specified ratings (limiting
values) for normal operation.
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60747-5-1 amend. 2   IEC:2002 – 5 –

6.4.7  Safety ratings (of a photocoupler for reinforced isolation)

Electrical, thermal, and mechanical operating conditions that exceed the specified ratings
(limiting values) for normal operation, and to which the specified safety requirements refer.

6.4.8  Electrical safety requirements (of a photocoupler for reinforced isolation)

Electrical requirements that have to be met and maintained after the photocoupler has been
subjected to the specified safety ratings to ensure protection against electrical shock.

NOTE  The photocoupler may become permanently inoperative when safety ratings are applied.

6.4.9  Partial discharge (pd)

Localized electrical discharge which occurs in the insulation between input and output
terminals of the photocoupler.

6.4.10  Apparent charge qpd, q

Electrical discharge caused by a partial discharge in the photocoupler.

6.4.11  Threshold apparent charge qpd(TH), qTH

A specified value of apparent charge that is as small as technically feasible and to which
measured values of the partial-discharge inception voltage or extinction voltage, respectively,
refer.

NOTE 1  A threshold apparent charge of 5 pC was found to be a practicable criterion for photocouplers. Smaller
values are desirable but are not viable at this time.

NOTE 2  In actual tests, this criterion applies to the apparent charge pulse with the maximum value.

NOTE 3  The term "specified discharge magnitude" (see 1.3.18.2 of IEC 60664-1) is synonymous with "threshold
apparent charge".

6.4.12  Test voltages (for the partial-discharge test of a photocoupler)

See figure 14. All voltages used are a.c. peak voltages.

6.4.12.1  Test voltage Vpd(t), Vt

The voltage applied during the test period between the input terminals (connected together)
and the output terminals (connected together), respectively, of the specimen under test.

Partial discharge test voltage: Vpd(t)

The isolation voltage applied during the partial discharge test period.

NOTE 1  Specified values of this voltage may be expressed as a multiple of the specified value of the rated
isolation voltage or rated repetitive peak isolation voltage: Vpd(m) = F × VIOWM or Vpd(m) = F × VIORM, whichever is
higher. Refer to 6.4.12.2 c), multiplying factor.

NOTE 2  Test voltage, where the apparent charge has to be equal or less than the specified value.
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60747-5-1 amend. 2   IEC:2002 – 7 –

6.4.12.2  Initial test voltage Vpd(ini), Vini

The test voltage applied during the initial test time tini.

NOTE 1  The initial test voltage is higher than or equal to the test voltage in the second part of the test period in
which partial discharge characteristics are measured; see 6.4.12.3.

NOTE 2  For method a), the specified value for the initial test voltage is equal to the specified limiting value of the
rated impulse isolation voltage VIOTM.

NOTE 3  For method b), the specified value for the initial test voltage (isolation voltage) is equal to or lower than
the specified limiting value of the rated impulse isolation voltage VIOTM.

a) Initial voltage: Vpd(ini),a; Vini,a (see table 1 of IEC 60664-1 for minimum voltages,
interpolation is possible.)
The value of the voltage applied at the beginning of the measurement, for a specified time
tini, which is intended to simulate the occurrence of a transient overvoltage.

b) Initial test voltage: Vpd(ini),b; Vini,b

The isolation test voltage applied between the short-circuited input and the short-circuited
output terminals at routine test (method b)). A withstand voltage equal to the manu-
facturer’s rating with a maximum of VIOTM.

NOTE  The equivalent r.m.s. value of an a.c. test voltage may also be used.

c) Multiplying factor: F
At routine test stage: F = 1,875
At sample test stage and after life tests, subgroup 1: F = 1,6
After life tests, subgroups 2 and 3: F = 1,2

NOTE  When the test result using the above F factors is certainly affected by testability on, for example, the
device package size, package leads or the test system, the following F factors can be chosen instead by
manufacturer's decision: F = 1,6, F = 1,2 and F = 1,0 respectively.

6.4.12.3  Apparent charge measuring voltage Vpd(m), Vm

The test voltage for which apparent charge is measured.

6.4.13  Partial-discharge inception voltage Vpd(i), Vi

The lowest peak value of an a.c. test voltage at which the apparent charge is greater than the
specified threshold apparent charge, if the test voltage is increased from a lower value where
no partial discharge occurs.

NOTE  The equivalent r.m.s. value of an a.c. test voltage may also be used.

6.4.14  Partial-discharge extinction voltage Vpd(e), Ve

The lowest peak value of an a.c. test voltage at which the apparent charge is smaller than the
specified threshold apparent charge, if the test voltage is reduced from a higher value where
such discharge occurs.

NOTE  The equivalent r.m.s. value of an a.c. test voltage may also be used.
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6.4.15  Time intervals of the test voltage

See the terms and letter symbols indicated in figures 14a and 14b.

Vt

Vini,a

Vm
VIORM

t1 tini t2
tst

t3 t4tm t

IEC   684/02

tini Initial time (method a) only)
tst (Partial-discharge) stress time
tm (Partial-discharge) measuring time
t1, t2, t3, t4  Settling times

Figure 14a – Time intervals for method a)
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