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Foreword 

This European Standard was prepared by the Technical Committee CENELEC TC 40XB, Resistors. 

The text of the draft was submitted to the formal vote and was approved by CENELEC as EN 140101-806 on 
2007-11-01. 

This European Standard supersedes CECC 40 101-806:1997. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
at national level by publication of an identical 
national standard or by endorsement 
 

 
 
(dop) 

 
 
2008-11-01 

– latest date by which the national standards conflicting 
with the EN have to be withdrawn 

 
(dow) 

 
2010-11-01 

Preceding documents on the subject covered by this specification have been: 

– only on resistors without established reliability, now Version A: 

− CECC 40 101-012: 1978-09; 1981-10; 1983-09; 1992-11 
− CECC 40 101-013: 1978-09; 1981-10; 1983-09; 1992-11 
− CECC 40 101-014: 1978-09; 1981-10 
− CECC 40 101-015: 1981-10; 1983-09; 1992-11 
− CECC 40 101-016: 1978-09; 1981-10; 1983-09; 1992-11 
− CECC 40 101-017: 1978-09; 1981-10; 1983-09; 1992-11 
− CECC 40 101-018: 1981-01; 1983-09; 1992-11 
− CECC 40 101-022: 1977-07 
− CECC 40 101-023: 1977-07 
− CECC 40 101-025: 1977-06 
− CECC 40 101-033: 1981-10; 1983-09 
− CECC 40 101-039: 1982-04; 1986-05 
− CECC 40 101-040: 1982-04; 1984-06 
− CECC 40 101-041: 1984-00 
− CECC 40 101-042: 1984-00 
− CECC 40 101-045: 1985-07; 1987-01; 1992-11; 1995-05 
− CECC 40 101-048: 1992-02; 1992-10 

– only on resistors with established reliability, now Version E: 

− CECC 40 101-046: 1987-11 
− CECC 40 101-047: 1988-07; 1989-08; 1990-12; 1993-02; 1995-06 

Compared to the superseded standard, the following changes have been implemented: 

– modification of the title; 

– elimination of style E; 

– revised tables for resistance range and tolerance on rated resistance in 1.3; 

– introduction of temperature coefficients ± 10 . 10-6/K and ± 5 . 10-6/K in 1.4; 

– introduction of stability classes 0,25, 0,1 and 0,05 in 1.3 and 1.6; 

– introduction of a test on the resistance to electrostatic discharge (ESD) in 1.6 and Annex A; 

– introduction of description and test methods for lead-free soldering in 1.9.3 and Annex A; 

– introduction of code letters for temperature coefficient (TCR) as in EN 60062; 

– revision of ordering information in 1.8.4; 
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– revised information on pulse load capability in 1.9.5; 

– revised information on resistance drift in 1.9.6; 

– adoption of the IECQ rules of procedure, IEC QC 001002-3; 

– revision of the sample quantities and the sequence of tests in Annex A; 

– editorial revision. 

 

This specification is part of a series of documents describing fixed low power film resistors as follows. 

– EN 60115-1 Fixed resistors for use in electronic equipment – Part 1: Generic specification 
(IEC 60115-1, mod.) 

– EN 140100  Sectional specification: Fixed low power film resistors 

– this detail specification. 

Any detail specification within this series is written on the basis of 

– EN 140101 Blank detail specification: Fixed low power film resistors. 

————— 

 

This document (EN 140101-806:2008/A1:2013) has been prepared by CLC/TC 40XB "Resistors". 

The following dates are fixed: 

• latest date by which this document has 
to be implemented at national level by 
publication of an identical national 
standard or by endorsement 

(dop) 2014-10-14 

• latest date by which the national 
standards conflicting with this 
document have to be withdrawn 

(dow) 2016-10-14 

 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent rights. 

Foreword to amendment A1

BS EN 140101-806:2008+A1:2013 
EN 140101-806:2008+A1:2013 (E)

Full document details: BS EN 140101-806:2008+A1:2013

http://www.avadocuments.com/doc/bs-en-140101-806-2008-a1-2013
http://www.avadocuments.com/doc/bs-en-140101-806-2008-a1-2013


– 4 – 

Contents 

1 Characteristics and ratings ................................................................................................................... 5 
1.1 Dimensions and ratings ............................................................................................................................ 5 
1.2 Derating curve .......................................................................................................................................... 7 
1.3 Resistance range and tolerance on rated resistance ............................................................................... 7 
1.4 Variation of resistance with temperature and temperature rise ............................................................. 11 
1.5 Climatic categories ................................................................................................................................. 11 
1.6 Limits for change of resistance at tests .................................................................................................. 12 
1.7 Non-linear properties .............................................................................................................................. 13 
1.8 Tests related to soldering ....................................................................................................................... 13 
1.9 Marking, packaging and ordering designation ....................................................................................... 14 
1.10 Additional information (not for inspection purpose) ................................................................................ 15 
2 Quality assessment procedures ......................................................................................................... 21 
2.1 General ................................................................................................................................................... 21 
2.2 Qualification Approval ............................................................................................................................ 23 
2.3 Quality Conformance Inspection ............................................................................................................ 23 
Annex A (normative)  Fixed sample size Qualification Approval and Quality Conformance 

Inspection test schedule for fixed low power film resistors .................................. 25 
Annex B (informative)   Letter symbols and abbreviations ......................................................................... 33 
Bibliography .................................................................................................................................................... 35 

Figure 1 – Outline and dimensions (see Table 1) .............................................................................................. 5 
Figure 2 – Derating curve ................................................................................................................................... 7 
Figure 3 – Limits of non-linearity in resistance ................................................................................................. 13 
Figure 4 – Pulse parameter for rectangular and exponential pulses ................................................................ 13 
Figure 5 – Maximum permissible pulse load Pi,max for continuous pulses ....................................................... 17 
Figure 6 – Maximum permissible pulse load Pi,max for single pulses ............................................................... 18 
Figure 7 – Maximum permissible pulse voltage Ui,max ..................................................................................... 18 
Figure 8a – Drift factor for UCT = 155 °C ......................................................................................................... 19 
Figure 8b – Drift factor for UCT = 125 °C ......................................................................................................... 20 
Figure 8c – Drift factor for UCT = 85 °C ........................................................................................................... 20 
Figure 9 – Current noise  .................................................................................................................................. 21 

Table 1 – Style and dimensions ......................................................................................................................... 5 
Table 2a – Ratings for stability classes 2; 1; 0,5 ................................................................................................ 6 
Table 2b – Ratings for stability class 0,25 .......................................................................................................... 6 
Table 2c – Ratings for stability class 0,1; 0,05 ................................................................................................... 6 
Table 2d – Ratings for 0 Ω resistors ................................................................................................................... 6 
Table 3a – Resistance range and tolerance on rated resistance for Version A ................................................. 8 
Table 3b – Resistance range and tolerance on rated resistance for Version E ............................................... 10 
Table 4 – Temperature coefficients and percentage change of resistance ..................................................... 11 
Table 5 – Limits of temperature rise ................................................................................................................. 11 
Table 6 – Climatic categories ........................................................................................................................... 11 
Table 7a – Limits for change of resistance at tests .......................................................................................... 12 
Table 7b – Limits for change of resistance at tests .......................................................................................... 12 
Table A.1 – Test schedule for Qualification Approval and Quality Conformance Inspection, lot-by-lot tests, 

assessment level EZ .................................................................................................................... 24 
Table A.2 – Test schedule for Qualification Approval and Quality Conformance Inspection, periodic tests, 

assessment level EZ .................................................................................................................... 27 

BS EN 140101-806:2008+A1:2013 
EN 140101-806:2008+A1:2013 (E)

Full document details: BS EN 140101-806:2008+A1:2013

http://www.avadocuments.com/doc/bs-en-140101-806-2008-a1-2013
http://www.avadocuments.com/doc/bs-en-140101-806-2008-a1-2013


 – 5 – 
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Other shapes are permitted within the given dimensions. 

Figure 1 – Outline and dimensions (see Table 1) 

Fixed low power film resistors 

Metal film resistors on high grade 
ceramic, conformal coated or 
molded, axial or preformed lead-
free leads 

Assessment level EZ a 

Version A: with 100 %-test 

Version E: with failure rate level 
and 100 %-test 

Stability classes 0,05; 0,1; 0,25; 
0,5; 1; 2 

a For explanation on assessment level EZ see 2.1.1. 

1 Characteristics and ratings 
Various parameters of this component are precisely defined in this specification. Unspecified parameters 
may vary from one component to another. 

1.1 Dimensions and ratings 

Table 1 – Style and dimensions 

Style Length L 
mm 

Diameter D 
mm 

d a 
mm 

e b 
mm 

c c 
mm 

Mass d 
mg 

Code Size d min. max. min. max.   max. max. 

A 0204 3,0 4,0 1,3 1,9 0,4 / 0,5 7,5 0,5 130 

B 0207 5,0 6,5 2,0 2,5 0,6 10,0 0,5 280 

C 0411 7,5 10,7 3,0 4,0 0,6 / 0,7 15,0 0,5 600 

D 0414 10,0 12,0 3,6 4,1 0,8 17,5 1,0 790 
a Permissible tolerance according to HD 349 S1. 
b Standard distance for the axis to bent leads. Smaller modules may be agreed between manufacturer and customer. 
c Length of excess protective coating. 
d For information only. 

The minimum lead length of 21 mm is valid for tape packaging according to EN 60286-1 only (free lead length). 

Taping according to EN 60286-1 or preformed leads are permitted. Details to be agreed between 
manufacturer and customer. For preformed leads the length of excess protective coating may be larger than 
given in Table 1. 

Information about manufacturers who have components qualified to this detail specification is available in the 
approvals section of the website http://www.iecq.org 
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Table 2a – Ratings for stability classes 2; 1; 0,5 

Style Stability 
class 

Rated dissipation 
P70 
mW 

Limiting element voltage
d.c. or a.c. (r.m.s.) Umax

V 

Insulation voltage 
d.c. or a.c. (peak) Uins 

V 

1 min continuous 

A 2; 1; 0,5 400 200 300 75 

B 2; 1; 0,5 600 300 500 75 

C 2; 1; 0,5 800 500 750 75 

D 2; 1; 0,5 900 500 750 75 

 

Table 2b – Ratings for stability class 0,25 

Style Stability 
class 

Rated dissipation 
P70 
mW 

Limiting element voltage
d.c. or a.c. (r.m.s.) Umax

V 

Insulation voltage 
d.c. or a.c. (peak) Uins 

V 

1 min continuous 

A 0,25 250 200 300 75 

B 0,25 400 300 500 75 

C 0,25 500 500 750 75 

D 0,25 600 500 750 75 

 

Table 2c – Ratings for stability class 0,1; 0,05 

Style Stability 
class 

Rated dissipation 
P70 
mW 

Limiting element voltage
d.c. or a.c. (r.m.s.) Umax

V 

Insulation voltage 
d.c. or a.c. (peak) Uins 

V 

1 min continuous 

A 0,1; 0,05 75 200 300 75 

B 0,1; 0,05 125 300 500 75 

C 0,1; 0,05 150 500 750 75 

D 0,1; 0,05 175 500 750 75 

 

Table 2d – Ratings for 0 Ω resistors 

Style Maximum current 
Imax 
A 

Maximum resistance 
Rmax 
mΩ 

Insulation voltage 
d.c. or a.c. (peak) Uins 

V 

1 min continuous 

A 3 20 300 75 

B 5 20 500 75 
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1.2 Derating curve 

Resistors covered by this specification are derated according to the following diagram: 

Ambient temperature ϑ a
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si
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tio

n

-50 °C 100 °C50 °C0 °C 150 °C
0 %

60 %

40 %

20 %

100 %

80 %

70 °C

-55 °C -10 °C 85 °C 125 °C 155 °C
Lower category temperature (LCT) Upper category temperature (UCT)

-100 °C 200 °C

Stability class 0,1; 0,05

Stability class 0,25

Stability class 2; 1; 0,5

 

Figure 2 – Derating curve  

Refer to Table 6 for the category temperatures of the stability classes. 

1.3 Resistance range and tolerance on rated resistance 

1.3.1 Version A 

The following combinations of temperature coefficient and tolerance on rated resistance may be approved 
only. Products from this extent shall be used for the Qualification approval according to 2.2.1 and for the 
Quality conformance inspection according to 2.3. Resistance values of an E-series according to IEC 60063 
shall be used.  

The qualification of resistance values below or beyond the specified resistance values is permitted, if they 
fulfil the requirements of the closest stability class (e.g. Style B 1 % > 10 MΩ shall fulfil the requirements of 
stability class 2). 

BS EN 140101-806:2008+A1:2013 
EN 140101-806:2008+A1:2013 (E)

Full document details: BS EN 140101-806:2008+A1:2013

http://www.avadocuments.com/doc/bs-en-140101-806-2008-a1-2013
http://www.avadocuments.com/doc/bs-en-140101-806-2008-a1-2013


– 8 – 

Table 3a – Resistance range and tolerance on rated resistance for Version A 

Style Tolerance on 
rated resistance 

Temperature 
coefficient 

Resistance  
range 

Stability 
class c 

% Code a 10-6/K b 

A ± 5 J ± 50 0,22 Ω to < 1 Ω 1 

± 1 F ± 50 1 Ω to < 10 Ω 0,5 

± 50; ± 25 10 Ω to 332 kΩ 0,5 

10 Ω to 332 kΩ 0,25 

> 332 kΩ to 10 MΩ 2 

± 0,5 D ± 50; ± 25 10 Ω to 332 kΩ 0,25 

10 Ω to 332 kΩ 0,5 

± 0,25 C ± 25; ± 15; ± 10 22 Ω to 332 kΩ 0,25 

± 25; ± 15; ± 10; 
± 5 

43 Ω to < 100 Ω 0,1 

100 Ω to 100 kΩ 0,05 

> 100 kΩ to 221 kΩ 0,1 

± 0,1 B ± 25; ± 15; ± 10 43 Ω to 332 kΩ 0,25 

± 25; ± 15; ± 10; 
± 5 

43 Ω to < 100 Ω 0,1 

100 Ω to 100 kΩ 0,05 

> 100 kΩ to 221 kΩ 0,1 

B ± 5 J ± 50 0,22 Ω to < 1 Ω 1 

> 10 MΩ to 22 MΩ 2 

± 1 F ± 50 1 Ω to < 10 Ω 0,5 

± 50; ± 25 10 Ω to 1 MΩ 0,5 

10 Ω to 1 MΩ 0,25 

> 1 MΩ to 10 MΩ 2 

± 0,5 D ± 50; ± 25 10 Ω to 1 MΩ 0,25 

10 Ω to 1 MΩ 0,5 

± 0,25 C ± 25; ± 15; ± 10 22 Ω to 1 MΩ 0,25 

± 25; ± 15; ± 10; 
± 5 

43 Ω to < 100 Ω 0,1 

100 Ω to 270 kΩ 0,05 

> 270 kΩ to 510 kΩ 0,1 

± 0,1 B ± 25; ± 15; ± 10 43 Ω to 1 MΩ 0,25 

± 25; ± 15; ± 10; 
± 5 

43 Ω to < 100 Ω 0,1 

100 Ω to 270 kΩ 0,05 

> 270 kΩ to 510 kΩ 0,1 
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Table 3a – Resistance range and tolerance on rated resistance for Version A (continued) 

Style Tolerance on 
rated resistance 

Temperature 
coefficient 

Resistance  
range 

Stability 
class b 

% Code a 10-6/K b 

C ± 5 J ± 50 0,22 Ω to < 1 Ω 1 

± 1 F ± 50 1 Ω to < 10 Ω 0,5 

± 50; ± 25 10 Ω to 2,43 MΩ 0,5 

10 Ω to 2,43 MΩ 0,25 

> 2,43 MΩ to 22 MΩ 2 

± 0,5 D ± 50; ± 25 10 Ω to 2,43 MΩ 0,25 

10 Ω to 2,43 MΩ 0,5 

± 0,25 C ± 25; ± 15; ± 10 22 Ω to 1,5 MΩ 0,25 

± 25; ± 15; ± 10; 
± 5 

43 Ω to < 100 Ω 0,1 

100 Ω to 470 kΩ 0,05 

> 470 kΩ to 1 MΩ 0,1 

± 0,1 B ± 25; ± 15; ± 10 43 Ω to 1,5 MΩ 0,25 

± 25; ± 15; ± 10; 
± 5 

43 Ω to < 100 Ω 0,1 

100 Ω to 470 kΩ 0,05 

> 470 kΩ to 1 MΩ 0,1 

D ± 5 J ± 50 0,22 Ω to < 1 Ω 1 

± 1 F ± 50 1 Ω to < 10 Ω 0,5 

± 50; ± 25 10 Ω to 2,43 MΩ 0,5 

10 Ω to 2,43 MΩ 0,25 

> 2,43 MΩ to 22 MΩ 2 

± 0,5 D ± 50; ± 25 10 Ω to 2,43 MΩ 0,25 

10 Ω to 2,43 MΩ 0,5 

± 0,25 C ± 25; ± 15; ± 10 22 Ω to 1,5 MΩ 0,25 

± 25; ± 15; ± 10; 
± 5 

43 Ω to < 100 Ω 0,1 

100 Ω to 470 kΩ 0,05 

> 470 kΩ to 1 MΩ 0,1 

± 0,1 B ± 25; ± 15; ± 10 43 Ω to 1,5 MΩ 0,25 

± 25; ± 15; ± 10; 
± 5 

43 Ω to < 100 Ω 0,1 

100 Ω to 470 kΩ 0,05 

> 470 kΩ to 1 MΩ 0,1 

0 Ω resistors according to Table 2d for styles A and B. 
a Code letters according to EN 60062. 
b For the category temperatures of stability classes refer to Table 6. 
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1.3.2 Version E 

The following combinations of temperature coefficient, tolerance on rated resistance, resistance range and 
E-series according to IEC 60063 are permitted only. Products from this extent shall be used for the 
Qualification approval according to 2.2.2 and for the Quality conformance inspection according to 2.3. 

Table 3b – Resistance range and tolerance on rated resistance for Version E 

Style Tolerance on 
rated 

resistance 

Temperature 
coefficient 

Resistance  
range 

Stability 
class b 

E series 

% Code a 10-6/K 

A ± 1 F ± 50 1 Ω to 332 kΩ 0,5 E96 

340 kΩ to 5,11 MΩ 2 

± 0,5 D ± 25 49,9 Ω to 332 kΩ 0,5 E96 

340 kΩ to 511 kΩ 2 

± 0,1 B ± 15 100 Ω to 332 kΩ 0,25 E192 

B ± 1 F ± 50 1 Ω to 1 MΩ 0,5 E96 

1,02 MΩ to 5,11 MΩ 1 

5,23 MΩ to 10 MΩ 2 

± 0,5 D ± 25 10 Ω to 1 MΩ 0,5 E96 

± 0,1 B ± 15 100 Ω to 499 kΩ 0,25 E192 

C ± 1 F ± 50 1 Ω to 2,43 MΩ 0,5 E96 

2,49 MΩ to 5,11 MΩ 1 

5,23 kΩ to 10 MΩ 2 

± 0,5 D ± 25 10 Ω to 1 MΩ 0,5 E96 

± 0,1 B ± 15 100 Ω to 681 kΩ 0,25 E192 

D ± 1 F ± 50 1 Ω to 2,43 MΩ 0,5 E96 

2,49 MΩ to 5,11 MΩ 1 

5,23 MΩ to 21,5 MΩ 2 

± 0,5 D ± 25 10 Ω to 1,5 MΩ 0,5 E96 

± 0,1 B ± 15 100 Ω to 1 MΩ 0,25 E192 

0 Ω resistors according to Table 2d for styles A and B. 
a Code letters according to EN 60062. 
b For the category temperatures of stability classes refer to Table 6. 
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