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National foreword

This British Standard is the official English language version
of EN 61188-5-2:2003. It is identical with IEC 61188-5-2:2003.

The UK participation in its preparation was entrusted to Technical Committee
EPL/501, Electronic assembly technology, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.
Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of

British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.
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Foreword

The text of document 91/382/FDIS, future edition 1 of JEC 61188-5-4, prepared by IEC TC 91,

Electronics assembly technology, was submitted to the IEC-CENELEC parallel vote and was approved
by CENELEC as EN 61188-5-2 on 2003-09-01.

This European Standard is to be read in conjunction with EN 61188-5-1:2002.

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) 2004-06-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow)  2006-09-01

Annexes designated "normative" are part of the body of the standard.
In this standard, annex ZA is normative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61188-5-2:2003 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60051 NOTE Harmonized as EN 60051 series (not modified).
EC 61191-1 NOTE Harmonized as EN 61191-1:1998§ (not modified).

EC 61191-2 NOTE Harmonized as EN 61191-2:199§ (not modified).
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INTRODUCTION

This part of IEC 61188 covers land patterns for discrete components such as chip resistors,
chip capacitors, and various diode and transistor types.

The proposed land pattern dimensions are based upon the fundamental tolerance calculation
combined with the given land protrusions and courtyard excesses (see ,
Generic requirements). The courtyard includes all issues relating to normal manufacturing
requirements.

The land pattern dimensions given in this standard are generally applicable for reflowed
solder paste processes. For immersion soldering processes (e.g. wave, jet, drag soldering),
lands may have to be modified to prevent shadowing and shorting (e.g. by extending land
length parallel to the direction of motion of the board and/or provision of solder thieves).

This standard offers a threefold land pattern dimensioning (levels 1, 2 and 3) on the basis of
a threefold set of land protrusions and courtyard excesses: maximum (max.), median (mdn)
and minimum (min.). Each land pattern has been assigned an identification number to indicate
the characteristics of the specific robustness of the land patterns. Users also have the
opportunity to organize the information so that it is most useful for their particular design.

This standard assumes that land dimensions are always larger than component termination or
lead outlines. If a user has good reason to use solder resist to limit wetting on a land, or to
use lands smaller than component terminations, or to apply a concept different from that of

EC 61188-5-1|, then this standard may not apply.

It is the responsibility of the user to verify the SMD land patterns used for achieving an
undisturbed mounting process, including testing, and an ensured reliability for the product
stress conditions in use.

Dimensions of the components listed in this standard are those available on the market and
are for reference only.
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PRINTED BOARDS AND PRINTED BOARD ASSEMBLIES -
DESIGN AND USE -

Part 5-2: Attachment (land/joint) considerations —
Discrete components

1 Scope

This part of IEC 61188 provides information on land pattern geometries used for the surface
attachment of discrete electronic components.

The purpose of this standard is to provide the appropriate size, shape and tolerances of
surface mount land patterns to ensure sufficient area for the appropriate solder fillet, and also
allow for inspection, testing and rework of resulting solder joints.

Each clause contains a specific set of clearly presented criteria providing information on the
component, the component dimensions, the solder joint design and the land pattern
dimensions.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60068-2-58, Environmental testing — Part 2-58: Tests — Test Td: Test methods for
solderability, resistance to dissolution of metallization and to soldering heat of surface
mounting devices (SMD)

EC 60115-1|, Fixed resistors for use in electronic equipment — Part 1: General specification

EC 60286-3, Packaging of components for automatic handling — Part 3: Packaging of
leadless components on continuous tapes

EC 60286-4, Packaging of components for automatic handling — Part 4: Stick magazines for
electric components encapsulated in packages of form E and G

EC 60286-9, Packaging of components for automatic handling — Part 5: Matrix trays

EC 60286-6, Packaging of components for automatic handling — Part 6: Bulk case packaging
for surface mounting compounds

EC 60384-3, Fixed capacitors for use in electronic equipment — Part 3: Sectional
specification: Fixed Tantalum chip capacitors

EC 60384-18, Fixed capacitors for use in electronic equipment — Part 18: Sectional
specification — Fixed aluminium electrolytic chip capacitors with solid and non-solid electrolyte

Documents

Document Sharing Hub

Full document details: BS EN 61188-5-2:2003


http://dx.doi.org/10.3403/01744825U
http://dx.doi.org/10.3403/00221426U
http://dx.doi.org/10.3403/00299106U
http://dx.doi.org/10.3403/01201802U
http://dx.doi.org/10.3403/01065054U
http://dx.doi.org/10.3403/01559947U
http://dx.doi.org/10.3403/30145725U
http://dx.doi.org/10.3403/30142425U
http://www.avadocuments.com/doc/bs-en-61188-5-2-2003
http://www.avadocuments.com/doc/bs-en-61188-5-2-2003

Page 8
EN 61188-5-2:2003

EC 60384-20, Fixed capacitors for use in electronic equipment — Part 20: Sectional
specification — Fixed metallized polyphenylene sulfide film dielectric chip d.c. capacitors

EC 61188-5-1, Printed boards and printed board assemblies — Design and use — Part 5-1:
Attachment (land/joint) considerations — Generic requirements

EC 61608, Fixed inductors for use in electronic and telecommunication equipment — Marking
codes

3 Packaging

The following IEC standards shall be referred to:

- |EC 60286-3 (see figure 1);

- |EC 60286-4;
Top cover tape
Sprocket hole
\ Component cavity
Embossed carrier tape 4

- |EC 60286-5;
- |EC 60286-4.

Sprocket hole
@ 0 0 Jo

|00 000y

Com ponent cavity

VEmbossed carrier tape

IEC 1662/03

Figure 1 — Packaging

4 Fixed rectangular chip resistors

4.1 Introductory remark
This clause specifies the dimensions of components and land patterns for fixed rectangular

chip resistors, together with an analysis of tolerance and solder joint assumptions for the land
pattern dimensions.

4.2 Component description

A variety of values exist for the dimensions of resistors. The following subclauses describe
the most common types.
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4.2.1 Basic construction

Figure 2 shows a typical construction example. The resistive material is coated to a ceramic
substrate and terminated symmetrically at both ends with a "wrap around" metal U-shaped
band. The resistive material is face-up. Since most equipment uses a vacuum-type pick-up
head, it is important that the surface of the resistor is made flat, otherwise vacuum pick-up
might be difficult.

Passivation

Resistor element

Alumina substrate

Wrap-around

Inner electrode s
termination

IEC 1663/03

Figure 2 — Fixed rectangular chip resistor construction

4.2.2 Termination materials

Electrodes should be coated with a material suited to the solder and method of soldering to be
used.

The terminations shall be symmetrical, and shall not have nodules, lumps, protrusions, etc.,
that degrade the symmetry or dimensional tolerances of the part. The end termination shall
cover the end of a component, and shall extend out to the top and bottom of the component.
Solder finish applied over precious metal electrodes shall have a diffusion-barrier layer
between the electrode metallization and the solder finish. The barrier layer material should be
nickel or a similar metal effective as a diffusion barrier.

4.2.3 Marking

Chip resistors are generally not marked on the body. If some marking can be applied, the chip
resistor shall be clearly marked with the rated resistance, and as many of the remaining items

as possible from 2.4 of |JEC 60115-1].

4.2.4 Carrier package format

Refer to |[EC 60286-3.

4.2.5 Solderability and resistance to dissolution of metallization and to soldering heat

Refer to |EC 60068-2-58.

4.3 Component dimensions

Figure 3 shows the component dimensions for fixed rectangular chip resistors.
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IEC 1664/03

Dimensions in millimetres

Component L S w T H

identifier Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
1005 0,95 1,05 0,35 0,75 0,45 0,55 0,15 0,30 0,30 0,40
1608 1,50 1,70 0,50 1,50 0,70 0,90 0,10 0,50 0,35 0,55
2012 1,90 2,10 0,70 1,70 1,15 1,35 0,20 0,60 0,45 0,65
3216 3,00 3,40 1,50 2,90 1,45 1,75 0,25 0,75 0,45 0,65
3225 3,00 3,40 1,50 2,90 2,30 2,70 0,25 0,75 0,45 0,65
5025 4,80 5,20 3,10 4,50 2,30 2,70 0,35 0,85 0,35 0,75
6332 6,10 6,50 4,40 5,80 3,00 3,40 0,35 0,85 0,35 0,75

Figure 3 — Fixed rectangular chip resistor dimensions

4.4 Solder joint fillet design

Figure 4 shows the shape and dimensions of the solder fillet after the soldering process. The
minimum, median and maximum dimensions of each of toe, heel, and side fillet are
determined by taking into consideration solder joint reliability and also quality and productivity
in the parts mount process. Designing land patterns needs consideration of three factors in
accuracy: parts dimensions accuracy (C), parts mount accuracy on PWBs (P) and land shape
accuracy on PWBs (F), in addition to fillet dimensions. The formulae to obtain the tolerance
resulting from these factors are as follows:

a. Design consideration when soldered without self-alignment effect (level 1)

In flow soldering process, there is no self-alignment effect. Thus, the formulae cannot be
simplified but remain the same as follows:

_ _ 2 2 2
Zmax = Lmin * 2J7 max * T TT‘\/FL1 + P+ CL
G =S —2J -7 Ty = 21 PP+ s

min max H max H H FL1 + P S
X =W . + 2] + T Te = 2+ 2+ 2
max min S max S s FL1 tPL1 +Cw
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b. Design consideration when soldered without self-alignment effect (level 2)

Zmax = Lmin * 2J7 man * T Tr :\/FL22+P|_22+CL2
- — 2 2 2
Gmin = Smax = 2H mdn— TH Th = \/FLZ +PL2 *Cs
X = o+ 27 + T Te= 2+ 2+ 2
max min S mdn S S FL2 TP+ Cw

c. Design consideration when soldered with self-alignment effect (level 3)

Zmax = Lmin ¥ 201 min * T Tr =\/F|_32+P|_32+CL2
— _ 2 2 2
Gmin = Smax = 2JH min —TH Th = \/FL3 +PL3 tCs
X = W+ 2] o+ T Ts = 21 P2+ o’
max min S min S s FL3 +PL3 +Cw

In a reflow soldering process, there is a self-alignment effect because adhesives are not used
to hold components. In the surface mount process of reflow soldering, parts mount
displacement and the land shape accuracy on PWBs, when soldered, can be corrected by
self-alignment effect (therefore factor P and F can be regarded as 0). Thus, the formulae can
be simplified as follows:

TT = CL’ Zmax = Lmin + 2JT min * CL= Lmax + 2JT min

TH = CS' Gmin = Smax - 2JH min CS = Smin - 2JH min

TS = CW’ Xmax = Wmin + 2JS min * CW= Wmax + JS min
Any tolerance other than the above may be used depending on the soldering strength
required, the capability of the production process used, etc.
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. ' Side fillet
Toe fillet Heel fillet ] JS
-7 | L —
A f
; // \
- - A 5
“~ // \\
Zenax Gmin. Xmax.
: -
IEC 1665/03

NOTE Where resistors have no side termination material, the 'side fillet' or Jg dimension refers to the tapered
portion of the end fillet.

Dimensions in millimetres

Tolerance Solder joint
assumptions Toe Heel Side
Component
identifier F P Jr Ju Js
L1|(L-2|L-3|L1|L-2]| L-3 | C_ |Max.|Mdn|Min.| Cg [Max.|(Mdn|Min.| Cy |Max. (Mdn| Min.
1005 0,3/02)0,1]0,2]0,15| 0,1 |0,1|06 |04 |02 |04 | O 0 0 |01 0 0 0
1608 0,3/102|01)|04]02)| 01 |(02|06|04]|02]| 1 0 0 0 |02 0 0 0
2012 0,3/102|01)|04]02)| 01 |(02|06|04]|02]| 1 0 0 0 |02 0 0 0
3216 0,3/02)01)04)02| 01 |04|06|04]|02|14]| 0 0 0 |03 0 0 0
3225 0,3/02)01)04)02| 01 |04|06|04]|02|14]| 0 0 0 |04 0 0 0
5025 0,3/02)01)04)02| 01 |04|06|04]|02|14]| 0 0 0 |04 0 0 0
6332 0,3/02)01)04)02| 01 |04|06|04]|02|14]| 0 0 0 |04 0 0 0

Figure 4 — Solder joint protrusion

4.5 Land pattern dimensions

Figure 5 shows the land pattern dimensions for fixed rectangular chip resistors for reflow and
flow soldering. These values are calculated based on the formulae for the solder joint fillet
design given in 4.4. G, values for chip resistor of 1005 are larger than the calculated values
to prevent the solder from forming a bridge between neighbouring lands.

The courtyard is calculated using the following formulae and rounded up (round-up factor is
nearest 0,05 for min. and 0,5 for max).

CYy = {whichever is larger [Li, *+F 2ip%s cl’ 1or [2]}
+ (courtyard excess x 2)
CY, = {whichever is larger [W i, +\/F 2ip2s CW2 ] or [X]}

+ (courtyard excess x 2)
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| |
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Y G
Z
IEC 1666/03
Level 1 Dimensions in millimetres
Pattern Component
identifier identifier z G X ¥ ¢ cry Cr,
2010M 1005 2,55 0,5 0,85 1,05 1,55 4 2
2011M 1608 3,25 0,5 1,25 1,4 1,9 5 3
2012M 2012 3,65 0,55 1,7 1,55 2,1 5 3
2013M 3216 4,85 1,6 2,05 1,65 3,25 6 4
2014M 3225 4,85 1,6 2,95 1,65 3,25 6 4
2015M 5025 6,65 3,2 2,95 1,75 4,95 8 4
2016M 6332 7,95 4,5 3,65 1,75 6,25 9 5
Level 2
Pattern Component
identifier identifier z G X ¥ ¢ cry Cr,
2010N 1005 2,05 0,5 0,75 0,8 1,3 2,6 1,3
2011N 1608 2,65 0,5 1,05 1,1 1,6 3,2 1,6
2012N 2012 3,05 0,65 1,5 1,2 1,85 3,6 2
2013N 3216 4,3 1,65 1,9 1,35 3 4.8 2,4
2014N 3225 4,3 1,65 2,8 1,35 3 4.8 3,3
2015N 5025 6,1 3,25 2,8 1,45 4,7 6,6 3,3
2016N 6332 7.4 4,55 3,5 1,45 6 7,9 4
Level 3
Pattern Component
identifier identifier z G X Y ¢ Ty Cr,
2010L 1005 1,45 0,5 0,55 0,5 1,0 1,6 0,8
2011L 1608 2,1 0,5 0,9 0,8 1,3 2,2 1,1
2012L 2012 2,5 0,7 1,35 0,9 1,6 2,6 1,5
2013L 3216 3,8 1,5 1,75 1,15 2,65 3,9 1,9
2014L 3225 3,8 1,5 2,7 1,15 2,65 3,9 2,9
2015L 5025 5,6 3,1 2,7 1,25 4,35 5,7 2,9
2016L 6332 6,9 4.4 3,4 1,25 5,65 7,0 3,6
Figure 5 — Fixed rectangular chip resistor land pattern dimensions
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5 Fixed cylindrical chip resistors

5.1 Introductory remark
This clause specifies the dimensions of components and land patterns for fixed cylindrical

chip resistors, together with an analysis of tolerance and solder joint assumptions for the land
pattern dimensions.

5.2 Component description

A variety of values exist for the dimensions of resistors. The following subclauses describe
the most common types.

5.2.1 Basic construction

Figure 6 shows a typical construction example.

Resistor element

Insulative coating

_,,---'End cap

Colour code

Ceramic core %

Spiraling turns

IEC 1667/03

Figure 6 — Fixed cylindrical chip resistor construction

5.2.2 Termination materials

Electrodes should be coated with a material suited to the solder and method of soldering to be
used.

The terminations shall be symmetrical and shall not have nodules, lumps, protrusions, etc.
that degrade the symmetry or dimensional tolerances of the part. The end termination shall
cover the ends of the components and shall extend around the entire periphery.

5.2.3 Marking

Chip resistors are generally not marked on the body. If some marking can be applied, the chip
resistor shall be clearly marked with the rated resistance, and as many of the remaining items

as possible from 2.4 of |JEC 60115-1|.

Documents

Document Sharing Hub

Full document details: BS EN 61188-5-2:2003


http://dx.doi.org/10.3403/00221426U
http://www.avadocuments.com/doc/bs-en-61188-5-2-2003
http://www.avadocuments.com/doc/bs-en-61188-5-2-2003

Page 15
EN 61188-5-2:2003

5.2.4 Carrier package format

Refer to |JEC 60286-3 or [EC 60286-8.

5.2.5 Solderability and resistance to dissolution of metallization and to soldering heat

Refer to [EC 60068-2-58.

5.3 Component dimensions

Figure 7 shows the component dimensions for fixed cylindrical chip resistors.

S
L
IEC 1668/03
Dimensions in millimetres
Component L S v r

identifier Min. Max Min. Max. Min. Max. Min. Max.
1610 1,50 1,65 0,50 1,35 0,95 1,15 0,15 0,50
2012 1,90 2,10 0,60 1,50 1,15 1,35 0,30 0,65
3514 3,30 3,70 1,10 3,10 1,30 1,50 0,30 1,10
5922 5,70 6,10 2,70 5,10 2,10 2,30 0,50 1,50

Figure 7 — Fixed cylindrical chip resistor dimensions

5.4 Solder joint fillet design

Figure 8 shows the shape and dimensions of the solder fillet after soldering process. The
minimum, median and maximum dimensions of each of toe, heel, and side fillet are
determined by taking into consideration solder joint reliability, and also quality and
productivity in parts mount process. Designing land patterns needs consideration of three
factors in accuracy: parts dimensions accuracy (C), parts mount accuracy on PWBs (P) and
land shape accuracy on PWBs (F), in addition to fillet dimensions. The formulae to obtain the
tolerance resulted from these factors are as follows:

a. Design consideration when soldered without self-alignment effect (level 1)

In flow soldering process, there is no self-alignment effect. Thus, the formulae cannot be
simplified but remain the same as follows:

_ _ 2 2 2
Zmax = Lmin ¥ 2J1 max * I TT'\/FL1 +PL1”+ CL
G =8 —2J -T T, = 21 p P+ eg?

min max H max H H FL1 +PL1 +Cs
X =W._.. + 2] + T Ta = 2+ 2+ 2
max min S max S S FL1 P +Cw
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