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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -

Part 3: Packaging of surface mount components
on continuous tapes

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization)comp

rising

al| national electrotechnical committees (IEC National Committees). The object of IEC is to promate interndtional

cd-operation on all questions concerning standardization in the electrical and electronic fields! ;To this en
injaddition to other activities, IEC publishes International Standards, Technical Specificationsy.Technical Re]
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC, ‘Publication(s)").
preparation is entrusted to technical committees; any IEC National Committee interested.in the subject dea
may participate in this preparatory work. International, governmental and non-goveraniéntal organizations li
with the IEC also participate in this preparation. IEC collaborates closely with the)lnternational Organizati
Standardization (ISO) in accordance with conditions determined by agreement ®etween the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cdnsensus of opinion on the relevant subjects since each technical ,committee has representation frd
inferested IEC National Committees.

d and
ports,
Their
t with
hising
bn for
ns.

tional
m all

IE[C Publications have the form of recommendations for internatignal use and are accepted by IEC National

Committees in that sense. While all reasonable efforts are made to ensure that the technical content g
Publications is accurate, IEC cannot be held responsible fon‘the way in which they are used or fo
m|sinterpretation by any end user.

In[ order to promote international uniformity, IEC Natiopal Committees undertake to apply IEC Public
transparently to the maximum extent possible in their natienal and regional publications. Any divergence be
arly IEC Publication and the corresponding national @Fregional publication shall be clearly indicated in the

IE[C itself does not provide any attestation of conformity. Independent certification bodies provide conf
agsessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fd
sdrvices carried out by independent certification bodies.

Al users should ensure that they have the latest edition of this publication.

members of its technical committe€s*and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
expenses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othe
Pdiblications.

Aftention is drawn to the,'‘Normative references cited in this publication. Use of the referenced publicati
inflispensable for the correct application of this publication.

Aftention is drawn‘te the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall.not be held responsible for identifying any or all such patent rights.

commented version (CMV) of the official standard IEC 60286-3:2022 edition

allows the 'user to identify the changes made to the previous IEC 60286-3:2019 ed

6.0.

ufthermore, comments from IEC TC 40 experts are provided to explain the reas

N¢ liability shall attach to IEC or its;directors, employees, servants or agents including individual experjs and
)

f IEC
r any

btions
ween
atter.

rmity
r any

ge or
and
I IEC

ns is

atent
7.0

tion
Eons

of the most refevant changes, or to clarity any part or the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 60286-3 has been prepared by IEC technical committee 40: Capacitors and resistors for
electronic equipment. It is an International Standard.

This seventh edition cancels and replaces the sixth edition published in 2019. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) addition terms and definitions.

a apre—0 1€ CTaSS cation O—SYTM o OTrsS—COorCeTri and
etween the reel hole centre and the drive hole centre;

c) addition of drive hole to the reel (optional);
d) revision of reel hole diameter tolerances;
e) revision of 72 mm tape size carrier tape width dimension tolerances;
f) 4ddition of Annex B (informative);
jddition of component size 0201 M.

The fext of this International Standard is based on the following deCuments:

Draft Report on veting

40/2972/FDIS 40/2984/RVD

Full Information on the voting for its approval can\be found in the report on voting indicated in
the gabove table.

The Janguage used for the development of this International Standard is English.

A list of all parts in the IEC 60268™series, published under the general title Packaging of
components for automatic handling,-can be found on the IEC website.

This|{document was drafted(in~accordance with ISO/IEC Directives, Part 2, and develop¢d in
accdrdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/membersiexperts/refdocs. The main document types developed by IE(Q are
desdribed in greater.detail at www.iec.ch/publications.

The committee~has decided that the contents of this document will remain unchanged unt|l the
stabllity date"indicated on the IEC website under webstore.iec.ch in the data related tg the
spedific deagument. At this date, the document will be

e reconfirmed,

e withdrawn,
o replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

Tape packaging meets the requirements of automatic component placement machines and also
covers the use of tape packaging for components and singulated dies for test purposes and
other operations.
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PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -

Part 3: Packaging of surface mount components
on continuous tapes

1 Scope

This
lead
dime
purp

This
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2

The

constitutes requirements of this document. For dated referénces, only the edition cited apy

For
ame

IEC

IEC
Meth
with

IEC
straf

IEC
loniZ

IEC
Garr]

3

part of IEC 60286 is applicable to the tape packaging of electronic components-wi
5 or with lead stumps, intended to be connected to electronic circuits. It includes enly t
nsions that are essential for the taping of components intended for the above-menti
pses.

document also includes requirements related to the packaging of singuldted die prog
ding bare die and bumped die (flip chips).

Normative references

following documents are referred to in the text in such aqway that some or all of their co

undated references, the latest edition of thelreferenced document (including
hdments) applies.

50191-2, Mechanical standardization of semiconductor devices — Part 2: Dimensions

b1340-4-5, Electrostatics — Part 4-5i Standard test methods for specific applicatio
ods for characterizing the electrasggtic protection of footwear and flooring in combin
a person

51340-4-6, Electrostatics —Part 4-6: Standard test methods for specific applications —
s

b1340-4-7, Electrostatics — Part 4-7: Standard test methods for specific applicatio
ation

51340-4-9n Efectrostatics — Part 4-9: Standard test methods for specific applicatio
nents 1

Terms, definitions and symbols

hout
hose
bned

ucts

htent
lies.
any

ns —
btion

Wrist

3.1

Terms and definitions

For the purposes of this document, the following terms and definitions apply. Definitions apply
to all tape types, unless specifically mentioned.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

¢ |SO Online browsing platform: available at https://www.iso.org/obp



https://www.electropedia.org/
https://www.iso.org/obp
Test methods for electrostatic properties of the package material are added, as they are essential for packing of electrostatically sensitive devices.
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3.1.1

component

electronic part of a product that cannot be physically divided into smaller parts without losing
its particular function

Note 1 to entry: This includes singulated die product.

Note 2 to entry: This is applied to all packaging-types for bare die products unless specifically mentioned otherwise.

3.1.2

component size
size fr‘nmpnnpn‘r that is identified with its metric size code

Note [| to entry: This size code is followed by a capital M.

Note P to entry: To avoid possible confusion with inch-based size codes, an equivalency table is_ shown in Taple 1.

Table 1 — Component size codes

Metric size code Inch size code
0201M 008004 (2
0402M 01005
0603M 0201
1005M 0402
1608M 0603
2012M 0805

3.1.3
packaging
product made of any material of any<nature to be used for the containment, protegtion,
strugtured alignment for automatic assembly, handling and delivery

3.1.4
pressed carrier tape
<type 1b> carrier tape wjth concave cavities formed by compression of the base material

3.1.5
fluff
<type 1b> fibre’from the base material attached inside the cavity

Note [l to entry:™* See Figure 1.

3.1.6
burr
<type 1b> surface projection of tape unintentially produced when cavity is formed

Note 1 to entry: See Figure 1.

3.1.7
deformation
<type 1b> bulge on the inner wall of the cavity

Note 1 to entry: See Figure 1.


The currently smallest available component size is added. Pocket dimensions, tolerances and requirements are set to enable smooth automatic handling of the components.
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IEC 60286-3:2022 CMV © IEC 2022 -1 -

3.1.8
puff
<type 1b> bulge on the reverse side of the cavity

Note 1 to entry: See Figure 1.

Fluff Burr

/"

Deformation

y—

v

Puff IEC

Figure 1 — Sectional view of component cavity (type 1b)

3.1.9
blisfer carrier tape

embpssed carrier tape

carrier tape which is identified as tape belonging to type 2a, type 2b and type3

A ; " "

3.1.10

punc¢hed carrier tape
<typg 1a> carrier tape on which the concave cavities are formed by punching a hole on the
basg material and covering up the bottom by-the cover tape

3.2 | Symbols

The symbols used in this documentiare listed in Table 2.

Table 2 — Classification\to symbols concerning tape, reel and common symbols

Symbols Definitions Figure references
A Reel diameter 26
4, Cavity's\bottom dimension in direction of unreeling i; 5.7,8,10, 11, 13, 14, 16, 20fand
B Reel hole key's groove width 27
B, Cavity's bottom dimension in direction of tape width i;’ 5.7,8,10, 11, 13, 14, 16, 20fand
B, Cavity's rim in direction of tape width 8, 11 and 14
Reel hole diameter 26 and 27
Cr Distance of puff under cavity in direction of tape width 5
d Difference of diameter between sprocket hole and round 14
foramen
D Reel slot diameter 27
D, Sprocket hole diameter 2,5,8, 11,14 and 17
D, Cavity's bottom hole diameter 8 and 14
Dy Drive hole diameter 28
£ | Shorer dstance in dvection of with betwoen e 9191 | 2,5.5, 11, 14 and 17
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Symbols Definitions Figure references
E Longer distance in direction of width between the origin 2 5 8and 11
2 point of round sprocket hole and the edge of a side of tape r
F Distance in direction of width between th(_e origin point of 2.5, 8, 11 and 14
round sprocket hole and the centre of cavity
Distance in direction of width between the origin point of
F
A round sprocket hole and the centre of compartment 17,19, 24 and 25
G Shorter distance |n_d|rect|on of width between the cavity 2.5, 8, 11 and 17
and the edge of a side of tape
K, Cavity depth 2,5,8,11, 14 and A.3
M Distance between the reel hole centre and the drive hole 28
) centre
Hub diameter 26
Py Pitch of the sprocket holes 2,3,5,6,8,9, 11, 14and 17
Py Cavity pitch 2,3,5,6,8,9, 1M+14, 17 and 18
Pitch between the centre of a cavity on the same line with
P, the origin point of round sprocket hole and the centre of | 2, 3, 5, 6,8, 9; 11 and 14
the next cavity in direction of unreeling
Pitch between the centre line of the origin point of round
Py sprocket hole and the centre line of compartment in | 14¢ 18, 19, 24 and 25
direction of unreeling
Pitch between the centre of a cavity on the same line with
Py the origin point of round sprocket hole and the centreof | 3 and 6
the second next cavity in direction of unreeling
Pitch between the centre of a cavity on the sameNine with
P, the origin point of round sprocket hole and ‘the centre of | 3 and 6
the third next cavity in direction of unreeling
S Sprocket hole pitch in direction of width 14
R Bending radius of carrier tape 21
r Curvature radius of reel hole key's groove 27
T Carrier tape thickness withlout cover tape 2,5,8,11,14,17, 25 and A1
T, Top cover tape thickhess-or-bottom-covertape-thickness | 2, 5, 8, 11; and 14-and-47%
T, Sum of outer cavity ‘height and top cover tape thickness 8,11 and 14
T, Thickenss,of\pressed carrier tape including bulge 5and A1
T, Bottom _gaver tape thickness or Adhesive tape thickness 2 and 17
v, Compartment dimension in direcion of unreeling 17 and 18
v, Compartment dimension in direction of width 17 and 18
w Carrier tape width 2,5,8,11, 14 and 17
We Distance between adhesive tapes 17
W, Reel inner width (measured at hub) 26
w, Reel overall width 26
Wy Reel inner width in the rim 26
VA Component thickness 25
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4 Structure of the specification
The various types of tapes are as follows.

Type 1 — Punched and pressed carrier tape

Type 1a: Punched carrier tape, with top and bottom cover tape (tape widths:

8 mm and 12 mm)
Type 1b: Pressed carrier tape, with top cover tape (tape width: 8 mm)

Type2 Blisterearriertapewith-singteround-sprocket-hotes
Type 2a: Blister carrier tape, with single round sprocket holes, swith [top
cover tape and tape pitches down to 2 mm (tape widths: 8 mm,
12 mm, 16 mm and 24 mm)
Type 2b: Blister carrier tape, with single round sprocket)holes, with [top
cover tape and with 1mm tape pitch (tape widths:-4 mm)
Type 3 — Blister carrier tape, with double sprocket holes (tape widths: 32 mm to
200 mm)
Type 4 — Adhesive-backed punched plastic carrier tape-for singulated bare die pnd
other surface mount components (tape widths: 8 mm, 12 mm, 16 mm, pnd
24 mm)
5 Dimensional requirements for taping
5.1 | Component cavity positioning requirements
5.1.1 Requirements for type 1a, typeb, type 2a, type 2b and type 3
For defined component positioning, the cavity shall be defined to an origin point. The origin is
the gentre of the round sprocketihole, defined by the crosshair of the dimension E,|and
dimgnsion Pj. The centre of the(compartment shall be defined by P, and F, relative to the rpund
sprofket hole (see Figure 2{ Figure 5, Figure 8, Figure 11 and Figure 14). When dimensign P,
is smaller or equal to 2 mm, the maximum allowed pocket offset, relative to the centre of the
round sprocket hole, shall be applied (see Figure 3, Figure 6, Figure 9 and Figure 12).
5.1.2 Requirements for type 4
For defined. component positioning, the component placement and location shall be defingd to
an ofigin~The origin is the centre of the sprocket hole, defined by the crosshair of the dimension
E, apd/dimension Py. The centre of the component location shall be defined by P,, and Fj,
relat e a ne Nnro Ke nole aya Ta a ne 4 adoe ala N e e itie a e dto

position components. Therefore, all position measurements should be made according to the
principle defined here and not to the compartments or 'pockets', which are virtual boundaries

for component protection only. The term 'pocket offset' does not apply to type 4. The follo
applies to-tape type 4:

wing

a) rotation and lateral movement of the component is defined by the accuracy to which it has

been placed in the compartment, with reference to the target;

a) the component shall not protrude above the top surface of the carrier tape (see Figure 25a);

b) the components shall not change their orientation within the tape;

c) the component shall be able to be removed from the cavity or compartment in a ve
direction, without mechanical restriction.

rtical
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5.2 Component cavity dimension requirements (tape type 1a, type 1b, type 2a, type
2b and type 3)

The size of the component cavity, including applicable tolerances, is governed by the
dimensions of the component for which the packaging applies, to ensure that the component is
adequately protected and that tilt, rotation and lateral movement of the component complies
with the requirements detailed for each type of tape. The following applies to-tape type 1a, type
1b, type 2a, type 2b and type 3:

a) dimension 4, < dimension B;, unless otherwise specified in the component detail
specification;

haximum and minimum dimensions of the component shall be taken from the compdnent
etail specification;

pe 1a where the component shall not protrude beyond either surface of the,carrier tqpe;

n
g
c) the component shall not protrude above the top surface of the carrier tape,\excepgt for
t
the components shall not change their orientation within the tape;

t

ne component shall be able to be removed from the cavity or compartment in a veftical
irection, without mechanical restriction, after the top cover has been removed, whegre a
over tape is used.

o}

quivalent to 7. For pressed and embossed tapes Kj<hall be defined in each detail

G
f) Unless otherwise defined in the detail specification, for punched carrier tapes, K, shgll be
6

sjpecification. |3

5.3 | Type 1a — Punched carrier tape, with top and bottom cover tape (tape widths:
8 mm and 12 mm)

For fespective dimensional codes, see Figure 2't0 Figure 4 and Table 3 to Table 5.

T(=Ky Po =
( )ﬁf& Bottom ﬂDoﬁ 4;2 r ‘ $

Top 1 cover N ) Ex
N B e
P \\(1/ \>4‘ji‘4* — $E2 w
IS o By
TH-[ T4 4 Ag L Fﬂ’*‘ 2

Direction of unreeling ——» r\jf @



This is added for better understanding of the requirement T (= K0) in Figure 2.
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Py
T (=Ky) < Dy P,
Top | Bottom b . _ Y
cover = cover S| A
tape _;—’/tape {<$7_—_$___ . A A
i o p— T— T «
1L j_ir_| KiEImEARIaET =
_J | 1 —rm | ._f | 1 —I— {'
ul )a _J.’_J h'!_J _#._J A
i»‘ | _ o P ‘ J‘
|t

Direction of unreeling ——p» 6 @
IEC,

Figure 2 — 8 mm and 12 mm punched carrier-tape dimensions (4 mm cavity pitch
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P, P4
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1 P2
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! | }
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! ; AN ,
| 1 1 [ | 1 v 4 i
Py !l Pocket offset:
<> I} 0,05 mm max.
o .

A
|

1 at either side
- '
*\il“
IEC IEC IE
a) 2 mm cavity pitch b) 1 mm cavity pitch c) Pocket offset

kigure 3 — lllustration of 2 mm and 1 mm cavity pitch and maximum pocket offseft
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Component planar
rotation Refer

to Table 5
e Lateral movement
i Refer to Table 5

Component tilt —1
Refer to Table 5 y

%%va 2 4| it
] | Typical / >,

, —»’»4—

. : component
Tizl:tar;?n\/:y centre line
IEC IEC IEC
a) Sketch A b) Sketch B e)* Sketch C
Component tilt Component planar rotation Lateral movement
Side view Top view Top view

Figure 4 — Maximum component tilt, rotation and lateral movement

Table 3 — Constant dimensions of 8 mm and 12-mm punched carrier tape

Dimensions in millinpetres

Te_:pe D, E, P, G T T, T, P, pitch
sizd
{each cumuldtive
) tolerance
min. max. max. max.
4,0 £ 04 11 a
1,5 (P4 2)4) »1 paper
and | o 175 0,1 0,75 0.1 0.1 0210
o 4,0 + 0,05 1,6 non- pitchps
By =2,P,=1) paper

For respective dimensional cddes, see Figure 2.

a8 The paper is the material of the punched carrier tape.
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Table 4 — Variable dimensions of 8 mm and 12 mm punched carrier tape

Dimensions in millimetres

Tape E, F P, P, P, P, w Ags By,
size and KO
min.
1,0 £ 0,05 1,0 £ 0,05
(P,=1) (P, =1)
2.0+0.05 2.0+0.05 20+005 30+005
8 6,25 | 3,5%0,05 8,0 03
(P, =2) (P, =2) (P =1) (P, =1) o
4,0+0,1 2,0 £ 0,05 See 5.2
(P, =4) (P, =4)
2,0 £ 0,05
(P =2)
14 | 10,25 | 5,5+0,05 2,0£0,05 - - 12,0 123
4,0+£0,1 )
(P, 24)
For fespective dimensional codes, see Figure 2 to Figure 4.
Table 5 - Component tilt, planar rotation and lateral movement
Tape size Component tilt Componeint planar rotation Lateral movement

mm (design value) 2 (design value) 2 mm

0,3 maximum

(P, =1,P =2)

8 and 12 10° maximum 20° maximum
0,5 maximum

(P, 2 4)

Fo

=

espective dimensional codes, séeFigure 4.

The|trend for allowed component planar rotation of components with either length or width less than 1,2 mm is
10° maximum.

For components with either length or width dimensions of less than 1,2 mm, market trends are towards a laferal
movement of 0,2 mm maximum.

Whgn handling bare die products in tape size 8 mm, the lateral movement of 0,1 mm maximum for either cavity
dimgnsion shaould 'be allowed.

Whegn hahdling bare die products in tape size 12 mm, the lateral movement of 0,15 mm maximum for either cavity
dimg¢nsion should be allowed.

2 A design value is a calculated value for design purposes only. For example, component tilt is not intended to

be measured, but is intended to be the calculated value for the pocket design of a carrier tape.

5.4 Type 1b — Pressed carrier tape, with top cover tape (tape width: 8 mm)

For respective dimensional codes, see Figure 5 to Figure 7 and Table 6 to Table 8.
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Direction of unreeling —#» \jf @
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Figure 5 — Dimensions (P; =4 mm/P, =2 mm) and (P, = 4 mm/Py-= 1 mm)

1
Y

—>l-———

P | | Pocket offset
- | 0,05 mm may.
i . . I at either side

P

IEC IEC IE

a) 2 mm cavity pitch b) 1 mm cavity pitch c) Pocket offset

Figure 6 — lllustration of 2 mm and 1 mm cavity pitch and maximum pocket offseft
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Component tilt
Refer to Table 8

o=

By

—19 -

Component planar
rotation Refer

<\Zto Table 8
Sl
!

Lateral movement
Refer to Table 8

Y
|
|

v

a) Sketch D
Component tilt

Figure 7 — Maximum component tilt, rotation and laterahmovement

Table 6 — Constant dimensions of 8 mm pressed(carrier tape

IEC

Side or front sectional view

~. Typical
i i component
Typical cavity o :
centre line centre line o
b) Sketch E

Component planar rotation

Top view

c) Sketch F
Lateralimovement
Top-view

IE€C

Dimensions in millinpetres
Tape D,? E, G P, T, T, T3.Tb P, pitch
s|ze cumulativg
tolerance
min. max. max. max.
8 1,5+8’1 1,75+ 0,1 0,75 4,0 041 1,1 0,1 0,1 + 0,1/ 10 pitches
For fespective dimensional codes, see Figure 5.and Figure 6.

a8 |f positioning precision is required, for eéxample when components < size 1005M are mounted in a na
gpace, then the tolerance on D, should be +0,05/ -0,00 mm.

b For components with size designétion of 1005M or smaller, the puff (T3 = T) should be limited to 0,05 mnj

maximum.
Table/7\> Variable dimensions of 8 mm pressed carrier tape
Dimensions in millinpetres
Tapp Cr E, F P, P, P, P, w Ayl B
sizd ang K
max. min.
1,0 £ 0,05 1,0 £ 0,05
(P, =1) (P, =1)
2,0+0,05 | 2,0+0,05 | 2,0+0,05 3,0 £ 0,05 8,0 See
8 4,35 6,25 3,5+0,05 +0,3 59
(Py=2) | (Py=2) | (P,=1) (Py=1) To :
4,0£0,1 2,0 £ 0,05
(P, =4) (P, =4)

For respective dimensional codes, see Figure 5 to Figure 7.

frow
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Table 8 - Component tilt, planar rotation and lateral movement

Tape size Component tilt Component planar rotation Lateral movement
mm (design value) 2 (design value) ? mm
0,12 maximum
(Component size < 0603M)
0,20 maximum
8 20° maximum 20° maximum
(Component size 1005M)
0,30 maximum
{Compomnentsize = 1608 M)
For fespective-dimensional-codes illustration, see Figure 7.

2 A design value is a calculated value for design purposes only. For example, component tilt is ot intends
e measured, but is intended to be the calculated value for the pocket design of a carrier tape.

d to

5.5 | Type 2a - Blister carrier tape, with single round sprocket holes and tape pitches

For fespective dimensional codes, see Figure 8 to Figure 10 and Table 9 to Table 11.

Cover

e \_%\E‘

T

down to 2 mm (tape widths: 8 mm, 12 mm, 16 mm and 24 mm)

&)
Ko
—
SELIE

Po
T o0 o P,
y
L N Y | A
A A
_ | | | I,
i T T 53
‘ ESIEN S LS
5 -_<—|_|_ S ‘____>
/ f t f \i
J/l ‘ 7 WHE I l v Y
} o 1T l }
- Py &)
JLO
—
A=A
Direction of unreeling —»
IEC

Figure 8 — Blister carrier tape dimensions (8 mm, 12 mm, 16 mm and 24 mm)
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a)

Sketch G

Component tilt
Side or front sectional view

Typical
i i component
Typical cavity :
centre line centre line
& IEC
b) Sketch H

Component planar rotation

Top view
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Py
N i
s |
R Y 0
I
. i I
| | i
i . -—-—-l—‘—-—-—-—
! | |
! i |
— . i
—fﬂ—
P iI Pocket-offset:
- | 0,05 mm max.
li at either side
> ——————
IEC ‘ IEC
a) 2 mm cavity pitch b) Pocket offset
Figure 9 — lllustration of 2 mm cavity pitch and pocketoffset
Comprc;?aetli'\;r?lanar Lateral movement
Refer t6 Table 11 Refer to Table 11
<
\i
Component tilt i e
Refer to Table 11
Iy ¢
ﬁ &S

Figure 10 — Maximum component tilt, rotation and lateral movement

Table 9 — Constant dimensions of 8 mm to 24 mm blister carrier tape

Lateral movement

IEC

c) Sketchl

Top view

Dimensions in millimetres

Tape size D, E, G P, T T, P, pitch cumulative
tolerance
min. max. max.

4,0+0,1

(P, 24)
8 to 24 1,541 1,75 £ 0,1 0,75 0,6 0,1 +0,2 / 10 pitches

4,0 £ 0,05

P, =2)

For respective dimensional codes, see Figure 8 and Figure 9.
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Table 10 — Variable dimensions of 8 mm to 24 mm blister carrier tape

Dimensions in millimetres

Tape B, D, a E, P, T, w Ags By
size and
L)
max. min. min. max.
2,0 £ 0,05 +0,3
8 4,35 0,3 6,25 3,5+0,05 4.0%01 2,0 £ 0,05 3,5 8,0 Zod
2.0+ 0,05
1 8,2 15 | 1025 | 55005 | »0x01t0 | 5454005 | 65 s
T ’ ’ ’ e 12,0 £ 0,1 in e ’ fg'f
4,0 increments ' d
Yee
4,0+0,1to 18,0 82
14 12,1 1,5 14,25 7,5+0,1 16,0 £ 0,1 in 2,0+0,1 9,5 03
4,0 increments —0.1
4,0 £ 0,1 to 24,0
24 20,1 1,5 22,25 11,5+ 0,1 24,0 £ 0,1 in 2,0x+0,1 1275 10,3
4,0 increments -0,1

Fo

=

espective dimensional codes, see Figure 8 to Figure 10.

a8  (ptionally, for easy and reliable removal of the component, or for component inspection or for any appligable

application, the cavity may have a hole in the centre of the bottom.

Table 11 — Component tilt, rotationnand lateral movement

Tape size Component tilt Component planar rotation Lateral movement
(design value) 2 (design value) 2 mm
mm
8 and 12 10° maximum 20° maximum 0,5 maximum
16 fand 24 10° maximum 10° maximum 0,5 maximum
For fespective-dimensional-codes illustration, see Figure 10.

The|trend for allowed component planar rotation of components with either length or width less than 1,2 mm is

10° maximum.

For fomponents with either length or width dimensions of less than 1,2 mm, market trends are towards a laferal
movement of 0,2 mm maximum.

Whegn handling bare dieproducts in tape size 8 mm, the lateral movement of 0,1 mm maximum for either cavity
dimg¢nsion should be\allowed.

Whegn handling bare die products in tape size 12 mm, the lateral movement of 0,15 mm maximum for either cavity
dimgnsion should be allowed.

a8 A design value is a calculated value for design purposes only. For example, component tilt is not intendgd to

e measured, but is intended to be the calculated value for the pocket design of a carrier tape.

5.6 Type 2b — Blister carrier tape, with single round sprocket holes and with 1mm

tape pitch (tape widths: 4 mm)

For respective dimensional codes, see Figure 11 to Figure 13 and Table 12 to Table 14.
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Figure 11 — Type 2b carrier tape
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at either side
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Figure 12 — Maximum pocket offset

Component planar Lateral movement
rotation

Refer to Table 14 Refer to Table 14
| \
Cofnpdnent tilt — i 7
Refef taFable 14 r m

Typical
. : component
Tizl:tar;?n\/:y centre line
IEC IEC IEC
a) SketchJ b) Sketch K c) SketchL
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top view Top view

Figure 13 — Maximum component tilt, rotation and lateral movement
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Table 12 — Constant dimensions of 4 mm carrier tape

Dimensions in millimetres

Tape size D, E, G P, T T T, P, pitch
cumulative
tolerance
min. min. max. max.
4 0,80 + 0,04 0,90 + 0,05 0,50 2,00 £ 0,04 0,15 0,40 0,08 +0,1/ 20 pitches

For respective dimensional codes, see Figure 11.

Table 13 — Variable dimensions of 4 mm carrier tape

Dimensions in millinpetres

Taple size B, E, F P, P, T, W. Ay, By an H K,
max. min. max.
4 1,482 3,07 1,8 +0,03 1,0 £ 0,03 1,0 £ 0,03 1,1 4,0 £ 0,08 See 5.p
For fespective dimensional codes, see Figure 11 and Figure 13.

2 [Reference dimension.

Table 14 — Component tilt, planar rotation and lateral movements

Tape size

Component tilt
(design value) ?

Component.planar rotation
(design value) ?

Lateral movement
mm

20° maximum

20° maximum

0,08 maximum
(Component size 0201M)

0,10 maximum
(Component size 0402M)

0,12 maximum
(Component size 0603M)

0,20 maximum
(Component size > 0603M

Fo

=

a8 A design valuesis a’calculated value for design purposes only. For example, component tilt is not intendsg
e measured,but is intended to be the calculated value for the pocket design of a carrier tape.

espective-dimensjenalicodes illustration, see Figure 13.

5.7

Type 3 — Blister carrier tape, with double sprocket holes (32 mm to 200 mm)

For respective dimensional codes, see Figure 14 to Figure 16 and Table 15 to Table 17.

d to
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Figure 14 — Blister carrier tape

Skew
Refer to Table 16

IEC

Figuré 15 — Elongated sprocket hole skew

Component planar
P p Lateral movement

rotation
Refer to Table 17 Refer to Table 17
il i*\L ‘ |-
| /
Component tilt | 7
Refer to Table 17 A
1= ' ]
ﬁ 53
i 0z
Typical
] : component
T}ézlr::tar::l%v:y centre line
IEC IEC IEC
a) Sketch M b) Sketch N c) Sketch O
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top view Top view

Figure 16 — Maximum component tilt, rotation and lateral movement
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Table 15 — Constant dimensions of 32 mm to 200 mm blister carrier tape

Dimensions in millimetres

Tape size D, 1)1a d E, P, T T, P, pitch
cumulative
tolerance
min. max. max.
1,5
32 to 200 +0,1 2,0 0,2 + 0,05 1,75+ 0,1 | 4,0+£0,1 1,0 0,1 +0,2 / 10 pitches
o
For fespective dimensional codes, see Figure 14.

a8  Qptionally, for easy and reliable removal of the component from the compartment of the tape by autonpatic
pick-up equipment, the cavity may have a hole in the centre of the bottom.

Table 16 — Variable dimensions of 32 mm to 200 mm blister carrier tape

Dimensions in millinpetres

Taple B, F P, P, S Skew, T, w Ad, B,
size dnd
KO
max. max. max.
4,0 £0,1
32 | 230 | 142201 | 35{%%0’1 20+01 [(28% 0,1 12,5 | 32,0+0,3
increments
4,0+0,1
44 | 350 | 202+01 | 1440201 20% | 404+01 | 005 | 16,0 | 440£0,3
in 4,0 0,15
increments
4,0+0,1
56/ | 460 | 26201 | [©560£01 20% | 524401 20,0 | 56,0 0,3
in4,0 0,15
incfements
72,0
72 | 60,0 38"'50* 4,0£0,15 68,4 + 0,1 —0.3/40.4
; t072,0£015 | , 0,0, 01 | 300 +0,3
in 4,0
4272 increments 88,0
8g | 76,0 030 84.410.1 -0,3/+04 | d
50,2 + 100,4 + 104,0 $.2
104 91,0 ' 4,0 £ 0,20 , 35,0 '
035 to 72,0 £ 0,20 2,0+ 0.2 —0,3/+0,5
58,2 + _in4,0 0,25 116,4 + 120,0
12 10750 0,35 increments 0,2 -0,3/ +0,5
0,15
13 30 662+ O 0=5 132 4+ 136.0
; 0,40 0720£025 | , 4, 05 0,2 -0,3/ +0,5
152 | 139,0 | 42% . in4,0 o 148,4 + 152,0
’ 0,40 increments 0,3 -0,3/ +0,6
82,2 + 164,4 + 40,0 168,0
168 | 153,0 4,0 0,30 ,
0,45 to 72,0 + 0,30 2,0 + 0.3 -0,3/+0,6
90,2 + _in4,0 0,35 180,4 + 184,0
184 169,0 0,45 increments 0,3 02 -0,3/ +0,6
4,0 + 0,35
98,2 + to 72,0 + 0,35 196,4 + 200,0
200 | 185,0 0.50 in 4.0 2,0+04 0.3 -0,3/+0,6
increments

For respective dimensional codes, see Figure 14 and Figure 15.
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Table 17 — Component tilt, planar rotation and lateral movements

Tape size Component tilt Component planar rotation Lateral movement
mm (design value) 2 (design value) 2 mm

32, i‘,‘é and 10° maximum 10° maximum 1,0 maximum

72 to 200 5° maximum 10° maximum 1,0 maximum

For respective-dimensional-codes illustration, see Figure 16.

2 A design value is a calculated value for deS|gn purposes onIy For example component tilt is not intended to

kU IIIUdbuIGU Uul Ib IIILUIIUUU [19) UU I.IIG bdlbuldlcu VdIUU IUI lIIU pUbl\Ul UUbIgII UI d bdlllﬂl laptc.

5.8

Type 4 — Adhesive-backed punched plastic carrier tape forsingulated-singled
bare die and other surface mount components (8 mm, 12 mm, 16 mm jand 24 mm)

For nespective dimensional codes, see Figure 17 to Figure 19 and Table 18itoTable 20. Type 4
carrier is designed specifically for automated handling of components;”such as-singufated

singled bare die. Components are placed on an adhesive filmyin compartments.

The

compartment is defined by dimensions V; and V5, which are virtual'boundaries of maximum

prac

ical sizes that enable use of a multiple of component footprints. The boundaries shall not

be used as fiducials for component placement during taping: ‘Refer to 9.4.2 for compgnent

posifioning and lateral placement.

T _ Do, Poa
. \i
— Adhesive
- tape _(3\ S| A
n B ] _@ - Y\
v e = et sttty {---------

Direction of unreeling —#»

(4 mm compartment pitch)

Figure 17 — Adhesive-backed punched carrier-tape dimensions

= @

IEC

IEC

Figure 18 — lllustration of 2 mm compartment pitch
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Component . [
planar rotation _ ! L < :
Refer to Table 20 Ny
. Typical /
' \e—]__ Typical - Component lateral
= component component __— if displacement
- Cemtre-tin : Referto-Fabte 20
IEC IEC
Direction of reeling
~— during component
placement into tape
a) Sketch P b) Sketch Q
Component planar rotation Typical component-centre lines
Top view Top.view

Figure 19 — Maximum component planar rotation and-lateral displacement

Table 18 — Dimensions of adhesive backed-punched carrier tape

Dimensions in millinpetres

Tg}:e D, E, o P, I, G T We P, pifch
sizle cumulative
T, tolerapce
max. | min. | max.
2,0 £ 0,05
8, 12, (w =8 and 12)
16and | 1575 | 1I8* | 4020025 01 075 | 1,1 a b, o £0,2/
24 ) 2,0+0,1 10 pitghes
(W=16 and 24)
For nespective dimensional codes, see Figure 17 to Figure 19.

a

b

[

b) secureTetention of component in compartment during reeling/unreeling.

h) minimize_adhesion of the component to optimize consistent retrieval at the pick point. This is espe
importaht'with components having a surface contact area of 10 mm? or greater with the adhesive filrj;

Gap/W-is typically < (0,5 x component dimension in the direction of V), see Figure 17.

Gap W, is optional @nd is defined together with the end-user. W, is determined from the compgnent
specifications (diménsion B and surface terrain). Its purpose is to

ially

Gap WP IS centred along the F, centreline.
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Table 19 — Variable dimensions of adhesive-backed punched carrier tape

Dimensions in millimetres

Tape size F, P, Vi £ w
1,5 3,1
8 3,50 + 0,05 24001+06015 8,0 *92
pEY 3,1 3,1 ’
2,0 £ 0,05 1,5 6,35
4,0+0,1to 40,2
12 5,50 £ 0,05 12.0 £ 0.1 in 3,1 6,35 12,0 257
4.0 increments 6,35 6,35
4,0£0,1to 6,35 10,2
16 7,50 0,05 16,0 £ 0,1 in 16504704
4,0 increments 10,2 10,2 '
4,0+0,1to 10,2 17,3
24 11,50 £ 0,05 24,0 £0,1in 24,0 123
4,0 increments 14,0 17,3 ’
For fespective dimensional codes, see Figure 17 to Figure 19.
NOTE Dimension E,, as defined intape type 1a, type 1b, type 2a and type 2b, isfor'type 4 tape minimum vilue
2 yp yp yp yp yp p
only} but can be derived as a reference dimension by subtracting £, from # (maximum).

6

6.1

For all tape types, the following requirements apply.

a)

Table 20 — Component planar rotation and-lateral displacement

Tape size Component planar rotation Component lateral displacement

mm mm

0,05 maximum

P, =2
8,12, 16 o . (Py )
d 24 5° maximum -
an 0,1 maximum
(Py=4)

For respective dimensionahcodes, see Figure 19.

Polarity and orientation requirements of components in the tape

Requirements for all-tape types

All polarized components shall be oriented in one direction. For components with| two
terminations, the cathode side shall be either adjacent to the round sprocket hole or theg last
c

nata laava tha nanleann tinlace Athamaion onanifind 1 tha AAtoil o anifinatian.
o toOTCove e Ppatitagt ot oSS Ut CTrwisCop oMU T UCtannrSp T ormoatior,

For components in flat packages (for example, chip carriers and SO-packages) with more
than two terminations, termination No. 1 shall be adjacent to the round sprocket hole, unless
otherwise specified in the detail specification;

For die products (bare die or bumped die) with more than two pads or terminations, pad
No. 1 shall be located on the side adjacent to the round sprocket hole, unless otherwise
specified in the detail specification;

For components with a lead configuration corresponding to IEC 60191-2, the component
side from which one single termination emerges shall be at the compartment side closest to
the round sprocket holes in the tape and the mounting side shall face the bottom of the
component compartment;

For quartz-crystal units with two terminations located on one side of the package, the
terminations shall be located at the round sprocket hole side;
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f) The polarity or orientation of components with other shapes or termination configurations
shall be stated in the detail specification (see Figure 20).

S O @ SO

Em,ﬂ Dm,ﬂ Dm,ﬂ

Ao Ay Ao
Pirectiom of unreeting Ditection of unreelng Direction of unreeling
—_— > >
IEC IEC 1EC
a) | Cathode is in the upper b) Termination No.1 is in the c) Termination No.1 is in the quer
left upper left right
The draphical symbol "-", which stands for the position of the cathode side, is shown in a). The mark "e", Which
standk for the position of termination No.1, is shown in b). Another position of termination'No.1 is shown in c), where
the pgsition cannot be settled as in b).
Figure 20 — Example of polarity and orientation
6.2 | Specific requirements for type 1a
Typd 1a has-effectively a top cover tape and a bottom<cover tape on-either-side both sidgs of
the darrier tape. Therefore, components may be placed with the mounting side orientated tp the
bottgm or the top side of the tape (for the bottom\side of the tape, see 11.1). If the moupting
side[needs to be reversed (as is the case for some surface-mounted components),-theii-the
tanalic ra_ennoled and the alternate cover tane ramoved effectivalvy invertina thae comnonent
lur.l\; O TGO OHUUIUU AT T 0o aintoTrTatoc oo voT tﬂ'.f\.l roTmTovooTU,y UII\JULIVUIY IIIVUIKIIIH aTro UUIIII.JUI ALATEY
the tppe is re-spooled. Then, the bottom coVer tape is removed to invert the components.
6.3 | Specific requirements for type.4
The [non-active side of the component is generally placed at the bottom side of the tape] i.e.
affixed to the adhesive layer.. This orientation enables additional visual inspection and probe
testing 'in-situ', within an openscompartment, since a cover tape is not required for compgnent
retention. In the case of flip-chips or WLCSP, the component may be placed 'bumps dowp' on
a special adhesive layer.designed for that purpose. Bumps down orientation, on adhesive {ape,
protects the bumps from damage attributable to abrasion or mechanical handling.
7 Carrier tape requirements
7.1 | Taping materials
Tapihg itive
components
Components shall not stick to the carrier tape. |4
7.2 Minimum bending radius (for all types)

When the tape is bent with the minimum radius (measured at the bottom side of the tape, see

Figure 21) given for a particular tape width as indicated in Table 21,

damaged and the components shall maintain their position and orientation in the tape.

the tape shall not be

Tape material should have such properties that without additional assistance the material can
easily bend to the radius specified in Table 21. Otherwise, the tape cannot be handled anymore.


This is an important additional requirement for prevention of pick-up errors and machine stops.
Sticking can be caused by various factors, like electrostatic charge, sticky residues, pocket deformations, etc.
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Tape with components shall pass around the radius R specified in Table 21 without damage.

a) Punched tape

b) Blister tape

Figure 21 — Bending radius

Table 21 — Minimum bending radius

Dimensions in millinpetres
w P, R
min.
Type 1a, type 1bjtype 2a, type Type 4 only ®
2b and type 3
4 1 25 25
8 1,2 and 4 25 25
12 2,4and 8 302 50
16 4,8,12 and 16 30 50
24 4,8 and 12 30 50
24 16 and 24 30 89
32 4 to 32 40 n/a
44 4.to 44 40 n/a
56 4 to 56 50 n/a
72 to 200 4 to 72° 75 n/a

n/a

Not applicable’

2 A
b

"

or punehed tapes, the minimum bending radius shall be 25 mm.

he/minimum bending radius for the tape with components is proportional to the component dimension i
, dir€ction of the carrier tape compartment. A minimum bending radius of 100 mm is recommended for 24

h the

mm

tapes containing singulated bare die when the component/compartment pitch P, (Figure 17) is 16 mm. When

required, a length of carrier tape trailer can be spooled on the reel to increase effective reel hub diameter N
(Figure 26).

7.3

Camber

The camber shall be measured with the carrier tape passed between two plates and without
tension applied to the tape. To measure camber accurately, both left and right edges of the
250 mm carrier tape shall be in contact with the straight edge. Measure the largest camber
between two edges of the tape in accordance with Figure 22. The camber shall not exceed
1 mm over 250 mm in either direction, unless otherwise specified in the relevant specification.
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Clearance
=0,5t0 1 mm
Transparent /
plate T
Transparent plate
°
Carrier tape Straight
edge
560, ODODODEODODODO 9575
o soapnunl 000755
it ggss iy
L I % \\
< HAN it
Base plate 1 mm max. in either direction, unless otherwise
Straight edge specified in the relevant specifications
. 250 mm _
The left edge is The right edge s
contacted with contacted with
the straight edge the straight edgg.

2SR

Figure 22 — Measuring method and‘camber

Cover tape requirements (for type 1a, type b, type 2a, type 2b and type 3

the cover tapes shall not cover the round“sprocket holes (type 1a, type 1b, type 2a, typ
and type 3) and elongated sprocketholes (type 3);

the adhesive and material of the cover tape shall not adversely affect the mechanica
dlectrical characteristics and the“marking of the components;

omponents shall not stick-to-the-earriertape-orto the cover tape;
ne cover tape(s) shall.not' become detached;
he cover tape(s) shall'not protrude beyond the edge of the tape;

G
t

t

the cover tape shall not be attached to the carrier tape on the surface between two adjg
component pockets.
A
G

n exceptioh may apply in those cases where thin components, during reeling or de-regq
an slidefrom pocket to pocket. In these cases, the surface between two adjacent poq
may be 'dot sealed according to the peel force requirements (see Figure 23 and Table

IEC

—

ents

e2b

and

cent

ling,
kets
02).
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Carrier tape Dot seal
N |

o oloio o O

a) Top view

\\ Dot seal

b) Section A-A

g) Tlhe break force of the cover tape shall be‘at least 10-N-min.

IEC

. Component

Figure 23 — Dot seals for thin components (as exceptions)

h) The angle at the peel strength test between the cover tape during peel-off and the dire

long both sides in the direction ofisunreeling.

gf unreeling shall be 165° to 180°. .Tthe cover tape shall adhere uniformly to the carrier

ction
tape

i) The peel force with a peel speed of 300 mm/min + 10 mm/min shall be as indicated in

Tlable 22.
Table 22 — Peel force

Tape width Peel force @
w
mm N
4 0,1t00,7
8 0,1t01,0
12 to 56 0,1t01,3
72to260 Otto155

peel force, this peel force should be valid for at least 7 days after sealing.

direction to maintain the appropriate peel force of the cover tapes.

shown in Figure 23.

Tape Type 1a, type 1b and type 2b: For-ulira very small components 0603M size or smaller, the mass is so light
that components may run-off from the component compartment when the cover tape is peeled. For these
component sizes it is recommended to use a peel force of 0,2 N + 0,1 N and, as aging may have an effect on the

Unless specifically requested by the end-user, the-sale-of sealed tapes shall not be-reversed bent in the opposite

2  Peel off forces might be higher in case a sealing between adjacent pockets is used, for example dot seal as
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9 Component taping and additional tape requirements

9.1 All types

Components shall be prevented from falling out of the component window of the tape. This is
normally done by cover tapes on one (blister-tape) or both (punched-tape) sides of the carrier
tape. Requirements for type 1a, type 1b, type 2a, type 2b and type 3, which use cover tapes,
are listed in Clause 8. Type 4 does not require a cover tape, because components are affixed
to the adhesive backing when taped and are held in position.

Tapes_in adjacent layers shall not stick together when wound on the reel

The tapes shall be suitable to withstand storage of the taped components without.danggr of
migration of the terminations or the giving off of vapours which would make soldering difficult
or deteriorate the component properties or terminations by chemical action.

The [carrier tape material shall not age and lose strength so that it breaks-on unreeling when
the taped components are fed from the package by hand into the assembly machines. Carrier
matgrials shall not delaminate in a manner that would prevent proper delivery of the compdnent
in the assembly process.

The preak force of the tape in the direction of unreeling shall be at least 10 N. Properties df the
splice tape should be such that it can be attached to the strface of the carrier tape and dqover
tapeland will not hamper the transport of the carrier tape’ and cover tape. When splicipg is
applied, the misalignment of the holes on each side~0f the splice shall not be greater [than
10,16 mm in any direction.

To njinimize the effect of losing components by electrostatic discharge, it is recommended that
the packaging materials, component placement equipment, and controlled environmgntal
conditions be optimized to effectively dissipate any charge build-up. This charge, commonly
referred to as tribo-electric charge, should be controlled.

NOTH See IEC 61340-5-1 and IEC TR 6%4340-5-2 for the guidelines.

In aqdition, the following meastring methods of electrostatic performance while the cover|tape
is peeled off the carrier tape\inn SMD taping with a tape width of 4 mm, 8 mm, 12 mm and 16|mm,
are ghown in Annex B:

glectrostatic potential generated,;
b) dlectrostatic.charge decay performance acting in the longitudinal direction of the carrier
thpe. |5

9.2 | Specific requirements for type 1b

The presence of burrs, fluff or deformation should be kept to a minimum and shall not affeqt the
removal of components. The presence of fluff shall not affect the mounting of the component.

Recommended measuring methods for carrier tape thickness (7 and T3), cavity (45 and Bj) and
cavity depth (dimension K;) shall be in accordance with Annex A.
9.3 Specific tape requirements for type 2b

The carrier tape and cover tape shall be made of a plastic material which does not shed
particulates and has antistatic characteristics.

The carrier tape material should be suitable for use in the applicable cleanroom classification
for which it is intended.


This is one of the most important addition to the previous edition. An alternative method to determine electrostatic effects due to handling of the tape is described in Annex B, e.g. when the cover tape is peeled off before automatic pick and place operation. The current standards in the IEC 61340 series do not provide methods to determine such effects.
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9.4

Specific requirement for type 4

9.4.1 General

Components shall be prevented from falling off the adhesive backing of the carrier tape and
shall remain in fixed position for automatic handling. Components shall be firmly affixed to the
adhesive backing. No lateral or rotational movement of the component is allowed after
placement on the adhesive backing.

During unreeling, components shall be capable of clean release from the carrier tape, without
damage or adhesive residue.

The pdhesive backing shall remain in position and not become detached.

9.4.2 Coordinate system

For fhe coordinate system of-tape type 4, the following requirements apply.

The coordinate system shown in Figure 24 is established to define ca'rier tape dimensig
tbgether with component placements on adhesive-backed punched'plastic carrier tape

Tlhe abscissa is a 0-0 datum straight line of infinite length to align the centres of a plu
af round sprocket holes throughout the entire length of the,continuous tapes.

osition the centre of each round sprocket hole aligned along the abscissa.

ompartments within the punched plastic carrierdape comprise virtual boundaries fo
lacement of components at predetermined piteh”intervals throughout the length o
arrier tape.

hrget location centre points for the planar centroids of the components placed within
irtual boundary.

he centre of the components shallbe located within a 0,2 mm diameter of the target ce
oints within the virtual boundaries. See Figure 24 and Figure 25.

q
p
q
P
lo
Horizontal and vertical coordinates dimensjoned from the abscissa and ordinates esta
t
Vi
1
P
q

omponent rotation shall bélimited to 5° from the abscissa axis centre line of the r
procket holes (see Figure)t9).

n

Adherence to the tolerances defined in Table 18 and Table 19 ensures that the follo
critical criteria are maintained:

1) precise alignment of all round sprocket hole centres along abscissa;

4) consistent.pitch of the round sprocket holes throughout the entire length of the tap
3d) uniformydiameters of all round sprocket holes;

4) peflarity and orientation of components in the tape.

Table 23 — Absolute referencing data for component target position

ning
S.
rality

rdinates are lines at right angles to the abscissa and uniformly spaced along its length to

r the
the

blish
bach

htre-

bund

wing

W

Dimensions in millimetres

Tape size Fp Py,
8 3,5 2,0
12 5,5 2,0
16 7,5 2,0
24 11,5 2,0
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. Round Punched plastic
Ordinates sprocket hole carrier tape

)P/ Pressure-sensitive
2A adhesive tapes

- e
010 ¢ O

Y

- | - T - T o
§ S 4/1 ____________ N PR
Virtual boundary Target centre point
compartments for components

IEC
Figure 24 — Type 4 coordinate system

Component positioning and lateral displacement

he component positioning and lateral displacement,(see Figure 19 and Figure 25.

1a, typelb, type 2a, type 2b and type 3, but relative to a virtual target point at an abs

posifion given by P,, and F. Table 23 gives the<absolute position of this target point rel

to th

The
in Fi
of th

It is
displ
than
com
top 9
(Z2) s

e sprocket-hole centroid for different tape sizes.

gure 25 b) and may be negative or positive. This displacement is a function of the accy
e component placement system ahd not the tape.

The

bonent position in type 4 tape is not measured with respect to the compartment, as in

Dlute
ative

maximum displacement of the actual component position from this target location is sfhown

racy

acement of the component when delivered in type 4, which may have a tighter toler
that shown in Table 18-and Table 19 [see Figure 25 b) ], where the repeatability o
bonent position at the pick point is critical. The component should not protrude abov
urface of the carrier tape. This is shown in Figure 25 a) where the component thick
hall not be more than the punched tape thickness (7).

normal for the user drawing to specify the maximum component rotational and I}feral

nce
the
b the
hess
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I\:
N
>

Punched tape thickness
T > component thickness Z

* Z<T
.————+ Virtual component boundary \

i
|
o=
|
Fa :

9.5
9.5.1
Die
the (
desi
and

the |
undsg

NOTH

The
prod

9.5.2

Typd

'|‘ T (ref). Not to be used as j ] [
a datum for component } Centroid of component.is
placement ! targeted on centre of absc

and ordinate, Fp @nd\Pop
IEC

Direction of reeling
~— during component
placement into tape

a) Sketch R b) Sketch'S
Side or front Component-location
Sectional view

Figure 25 - Component clearance and positioning method

Specific requirements for tapes containing<ie products
General

products, such as bare die and bumped>die (flip-chip), require special handling to er
lies are not damaged during tape leading, transportation, storage and unloading. T
jned for these types of product nermally contain certain design features to protect th
brevent edge or corner chipping,from occurring and, in the case of bumped die, to pr
umps from damage. Particular care should be taken to prevent very thin die from sl
r the cover tape between.adjacent pockets.

Refer to IEC TR 62258-3 for handling recommendations.

content of 9.5,2,.9.5.3 and 9.5.4 should be considered where the tape is used fo
Licts.

Tape\design for tapes containing die products

1altype 2a, and type 2b should have special design features to ensure the corners @

die d

o.net contact the corners of the pocket. A square or circular relief may be used.

Ssa

IEC

sure
hpes
b die
btect
ding

r die

f the

Type 2a and type 2b should include special features in the base of the cavity to protect bumped
die, where the die is placed in the pocket 'bumps down'.

Type 4 does not require special features since it is inherently designed for die products.

NOTE Type 1b and type 3 are not suitable for use with die products.

9.5.3 Cleanliness

Tapes that are to be used for storing die products shall be in compliance with clean room class
requirements. The sealed bags containing the tape shall only be opened in a suitable
environment such as a clean room.
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Tapes shall be free from any burrs or particles that may dislodge during handling or storage;
they-may can stick to the surface of the die and cause damage.

Precautions should also be taken to ensure that no fibres or residue are released that could
adhere to, or damage, the die product when the cover tape is removed.

9.5.4 Die lateral movement (type 1a, type 2a and type 2b)

The edges of die products are fragile and the design of the pocket in the tape should provide
for minimal lateral movement of the die within the pocket during loading, unloading and
transportation. Special punching or forming may be required to achieve the necessary

toler|

Die products generally require tighter tape tolerances to minimize lateral movement.

Tap¢d
max
0,15

10

10.1
10.1
For

The
cove

10.1

For fhe reel dimensions, see Figure 26 and Table 24.

ances to minimize lateral movement.

s with a width 7 of 8 mm and 4 mm should allow for a lateral movement of 0,1

mm maximum.

Reel requirements

Dimensions
1 General

he reeling of tapes, reels with the essential dimensions listed hereinafter shall be U
total number of components on the reel shallsbe such that the components and the
r do not extend beyond the smallest dimension of the flange (in the radial direction).

2 Reel dimensions

mm

mum. Tapes with a width  of more than 8 mm should allow for a dateral movement of

sed.
final

Figure 26 — Reel
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Table 24 — Reel dimensions

Dimensions in millimetres

Tape Reel Hub Reel inner Reel overall Reel inner Reel inner
width diameter? diameter width width width width
w A N W1b W, W, W,
max. min. max. min. max.
4 180 50 4,2 +0,75 7,95 3,9 5,95
8 50 8,4+1,5 14,4 7,9 10,9
12 60 d 12,4 + 2 18,4 11,9 154
16 60 16,4 + 2 22,4 15,9 19,4
24 382 60 ¢ 24,4 + 2 30,4 23,9 27,4
32 80 32,4 +2 38,4 31,9 35,4
44 80 44,4 + 2 50,4 43,9 47,4
56 100 56,4 + 2 62,4 55,9 59,4
72 72,4 min. 89,0
88 88,4 min. 105,0
104 104,4 min. 1210
120 120,4 min. 37,0
136 609 150 136,4 min. 153,0 Shall accommodate
’ ’ tape width without interferg¢nce
152 152,4 min. 169,0
168 168,44min. 185,0
184 1844 min. 201,0
200 200,4 min. 217,0

or type 4: 100 min.

For the respective dimensional codes, see Figure 26.

or punched tapes, the minimum diameter shall be 50 mm.

referred nominal reel diameters, in millimetres, are 180, 254, 284, 330, 360, 382 and 560.-Market-trepd-is
bwards-a-largerdiameter

H
14

b Measured at the hub.
H
H

10.1{3 Reeflhole dimensions

For fhe,reel hole dimensions, see Figure 27 and Table 25.
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Figure 27 — Reel hole presentation
Table 25 — Reel hole dimensions
Dimensions in millimetres
Symbols All types
B 1,5 minimum
D 20,2 minimum
> 8 mini
C 13,0
+0,5/ -0,2
r 0,5x B

For respective dimensignal codes, see Figure 27.

An 3
also|be a corresponding adequate access hole.

10.1]4 Driveshole dimensions (optional)

For the driveshole dimensions, see Figure 28 and Table 26.

[dequate tape slot atithe hub of the reel may be provided for the trailer. There should

then
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Figure 28 — Drive hole layout

Table 26 — Drive hole dimensions

IEC

Dimensions in millin

Symbols All types
Dpy 7,6 t0 9,5
M 25,4 to 28,55

For respective dimensional codes, see Figure 26 and Figure 28.

The

a) the drive holes shaftibe located inside the hub of the reel;

t
b) t

10.2( Marking

The
oppgsite\the round sprocket holes (see Figure 29).

hub diameter should bé.chosen appropriately for the following conditions:

he drive hole shajl'not interfere with the tape slot at the hub of the reel.

reel shall provide space for a label. The label shall be placed on the outside of the fl

etres

Bnge

The marking on the reel shall comply with the requirements of the detail specification of the

component.

Further information may be given by normal script or in code form for automatic reading, for

example, OCR, bar code, and magnetic—ete.

In the case of bar codes, it is recommended that bar code 39 be used, as specified in
ISO/IEC 16388. For optical character recognition (OCR), OCR B should be used.
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11 Tape reeling requirements

111

All types

Tape with components ready for assembly placement shall be spooled in such a way that the
round sprocket holes shall be on the left-hand side as the tape enters the feeder as viewed
from the back end of the feeder looking towards the bed of the assembly machine (see
Figure 29).

Tape with components shall wrap around the hub (see dimension N in Figure 26) without

damage
Component tapes shall be wound on reels suitable for feeding automatic mounting nfachines.
The |Imounting side of the components shall be oriented to the bottom side of |th'e tape.| The
bottgm side is defined as the invisible side of the tape when reeled (see Figure’29).
Round sprocketiyhole
Tape
upper side O O O
Tape bottom/side
Direction of unreeling ——p»
Reel
IEC
Figure 29 — Tape reeling and label area on the reel
11.2| Specific requirementsfor type 1a
Typg 1a has-effectively a top cover tape and a bottom cover tape on-eitherside both sidgs of
the g¢arrier tape. If the~mounting side needs to be reversed (as-is-the-ecase-for some typgs of
surfgce-mounted camponents), tape
remd . i i the tape shall be re-spooled. Then, the bdttom
cover tape shallbe removed to invert the components.
11.3| Specific requirements for type 4
Gengrally, it is sufficient to wrap a layer of tape around the reel which normally comprises the

leader for the tape to protect the components in the tape. However, for additional protection or
where the leader is insufficient, a static dissipative wrap may be wound around the completed

reel.

1.4

Leader and trailer tape

11.4.1 General

For the leader and trailer, see 11.4.2, 11.4.3 and Figure 30.
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[ ]

O 000 |/ OO0
XXX T XX

1

=100

A

=160 =400
Trailer Leader

IEC

Figure 30 — Leader and trailer

1.4

For

minimum of cover tape, which includes at least 100 mm of carrier tape with empty compartm
All of leader may consist of the carrier tape with empty compartments sealed by cover tape.

TypHg
tape

1.4

There shall be a trailer with a minimum of 160 mm carrier-tape with empty compartmentg
sealg¢d by the cover tape. The carrier tape shall be releasedfrom the reel hub as the last pg
of the carrier tape unwinds from the reel.

11.5

Tape

recygling symbol shall be marked on the reel.

The
mate

11.6

The maximum number_efimissing-components empty pockets between the leader and the t

shall

There shall not’be consecutive components missing from any reel for any reason.

2 Leader

ype 1a, type 1b, type 2a, type 2b and type 3 tapes, there shall be a leader of 400

4 tapes, which have no cover tape, shall include at least a leadef’of 100 mm of c3
with empty compartments.

3 Trailer

Recycling

and reels should be made of recyclablé-material. When such material is used in ree

requirements of ISO 11469-shal-preferably should be—used referred to for marking
rial.

Missing components

be 1 per reel or'0,025 %, whichever is greater.

mm
ents.

rrier

and
rtion

ailer
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Annex A
(normative)

Recommended measuring methods for type 1b

A.1  Measurement method for carrier tape thickness (7 and T;)

The equipment used to conduct these measurements shall be an external micrometer with a
measuring pressure of 1,5 N or smaller. To measure the tape thickness at the cavity, including

the puff, the probe shall be made of super-hard material with a recommended probe head
diameter of 2,0 mm.

The |thickness of the carrier tape shall be measured with an accuracy of 0/001 mm.|The
dimgnsion of the thickness excluding the puff of the bottom of the cavity is T, when the flat|side
is mg¢asured adjacent to the round sprocket holes. The dimension of the thickness including the
puff pn the bottom of the cavity is T5.

Meagurements shall be made at the points shown in Figure A.1.

hickness 7’3 —— N mmmmmomm- thickness T

. Sprocket holes
Cavity .
Carrier tape \ / Carrier tape

T3 measuring(point T measuring point .

Figure A.1 — Carrier tape thickness measurement points

A.2| Measurement method for cavity (4, and B)

A measuring viewing scope with 10x magnification or more shall be used.

For dimension 4y and dimension B, the minimum value including deformation of material ghall

be measured-using an adequate light source to illuminate the surface of the tape and allow
measurement of the features as shown in Figure A.2. Fluff should be excluded fron the
dimgnsion.
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Minimum value Minimum value

o (N
O

Minimum-vatue MimimumT vatue

A3

The pavity depth K, should be the distance between the centre of the bottom of the cavity
arrier surface at the'centre point between the round sprocket hole and the cavity.

the @

An g
perfq

|
J
|

IEC

For dimension 4 For dimension 4
and dimension B, and dimension B,
Minimum value Minimum value

For dimension 4, For dimension 4
and dimension B, and dimension B,
Minimum value Minimum value

Figure A.2~ Cavity cross-section

Measurement method for cavity depth (dimension K)

xample of a.measurement of cavity depth K is to use a non-contact measuring systg

rm a measurement in accordance with Figure A.3.

(o o] L
N .

_________ /
i Centre point between [
_____ " sprocket hole and cavity ___“»__
| A .
. Centre point of . :
i bottom of cavity '

Cavity depth K

IEC

Figure A.3 — Cavity depth dimension

and

m to
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Annex B |6
(informative)

Measuring methods of electrostatic potential and

charge decay performance while cover tape is peeled off
from carrier tape containing surface mount devices

General

tape
an S

Whe
the g

o

—

—r

°
g

The
factd

° P

o

o

How
of th

NOTH
ESD

In ad

for the measureme@nethod of the electrostatic charge decay performance.

Ther
undse
stan

Surface mount devices (hereinafter referred to as SMDs) are usually packaged in the@dm of

and reel. It is necessary to peel off the cover tape from the carrier tape in order@pc

MD from the cavity. O

h peeling off the cover tape from the carrier tape, electrostatic charges Q;I’generate
eparation of materials. These charges can cause the following detrim%\(i[bl effects:

ne SMD sticks to the cover tape, and causes an empty cavity;. )

he SMD sticks to the inside the cavity of the carrier tape, @ he pick and place mad
annot pick it up. \

generated electrostatic potential and its subseque t%cay time depend on the follo)

rs: Q

- S <
pe and size of SMD, the reel size; \~'Q

8)

A\DV 11.2:1995) but they are not applicable for non-adhesive tapes.

dition, no applic standard that considers the characteristics of the SMD taping e

r the al conditions of peeling off the cover tape needs to be specified in an

eforegﬁ%ﬂwod for measuring the electrostatic potential and charge decay perform
jar@ ich introduces a new way of thinking.

s/
he SMD is damaged by electrostatic discharge and/or its charactquacs are degraded;

e electrostatic potential gen\i d during peeling off the cover tape from the carrier tape.

k up

d by

hine

wing

ackaging materials and sealing methods for taping, environmental conditions b¢fore
dnd after peeling off the cover tape and the%}@bling off conditions;

he storage conditions. $
.\Q)
bver, no applicable standard t onsiders the above factors exists for the measurement

There is a U.S.A. standard for measuring the electrostatic potential when peeling off adhesive tapeq (e.g.

Xists

hnce
bther

The data gained by the methods described in this annex are an important tool 1o develop and
evaluate effective countermeasures against the above detrimental electrostatic effects.

This annex describes method for measuring the electrostatic potential generated when the
cover tape is peeled off from a carrier tape, and a method for measuring the electrostatic charge
decay performance by resistive properties acting in the longitudinal direction of the carrier tape.

This

annex applies to SMD tapes with widths of 4 mm, 8 mm, 12 mm and 16 mm.


The newly added Annex B is one of the most important changes to the previous edition. An alternative method to determine electrostatic effects due to handling of the tape is described in Annex B, e.g. when the cover tape is peeled off before automatic pick and place operation. The current standards in the IEC 61340 series do not provide methods to determine such effects. See also IEC TR 61340-5-5:2018, Clause 10 for further information.
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B.2 Method for measuring electrostatic potential and charge decay
performance
B.2.1 General

Electrostatic potential and charge decay performance shall be measured in accordance with
B.2.2 to B.2.7.

A configuration diagram of the measurement method using an electrostatic potential measuring
instrument is shown in Figure B.1. Figure B.2 shows the measurement method of electrostatic

pote

ntial gpnpmtpd when cover tape is ppplnd off the carrier tape Figllrn B 3 shows the

conf
Figu

a) t
A
b) t

Groy

0 9

guration of the measurement method for electrostatic charge decay performance,
e B.4 shows the measurement method:

he capacitance of the measuring position (the metal flat plate electrode and) nhon-co
robe) is 10 pF or less;

he insulation between the metal flat plate electrode and the efgctfostatic-potq
easuring device itself should be 1 x 1014 Q or more;

| measuring instruments should be connected to the ground paifi,

Peeling direction
of cover tape

~~—

Peeling angle

N

Metal flat plateelectfode

Carrier tape

Electrostatic charge menitor

o00000
ocooooo OO 1
D Recorder =
Ground

nd point

Rigure B.1 — Configuration of measurement method using
electrostatic potential measuring system

and

htact

ntial

oint

IEC
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Peeling angle

,/—g‘ Carrier tape
Conductive double-sided tape
| I .

‘ Metal flat plate electrode
| |<\
1w Cup-shaped metal shield

1 %

Converter

Non-contact probe

Figure B.2 — Diagram of measure electrostatic potentiahwhen peeling cover tapg

_CG

 —
—_—

Ground point

Ground point
IEC

Support holding
the sample in the air

N

Insulating string

Sample

Electrostatic potential
measuring system

IEC

Mmsulating string see B 2 2 11
7 7

Figure B.3 — Configuration of electrostatic charge decay measurement method
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[}
Y

Sample f(
S | | ||| | | | B |

Conductive double-sided tape

Metal flat plate electrode

Cup-shaped metal shield

Converter

Non-contact probe

S~

1~

Ground point

o

oint

IEC

Figure B.4 — Diagram of the measurement of electrostatic ch decay performanlce
©

B.2.2 Measurement instrument and device Q/C)

B.2.2.1 Electrostatic potential measurement instru }t

The |electrostatic potential measurement instrumen ed is a noncontact type which| can

measgure electrostatic potential, satisfying the foIIov@ requirements:

N

a) measure the electrostatic potential with the %&ge up to £ 5 kV;

b) response time is not more than 100 ms\ preferably as fast as possible.

B.2.2.2 Wrist strap . Q)$

\)
The wrist strap shall be as specifi@n IEC 61340-4-6.
N-

B.2.2.3 Metal flat plated&\rode

Unless otherwise specified- in a related standard, the metal flat plate electrode shall be as

folloyvs. O§

a) Material: stai g{steel, specified in ISO 16143-1;

b) Structure: ibility to stick a conductive double-sided tape which fixes the sample gt the
time of surement, and to firmly fix the non-contact probe portion of the cup-shaped
meta Id without loosening;

c) [ iﬁﬁénsions: it should be able to stick the sample and dimensions are as follows:

length: 200 mm £ 10 mm
width: 20 mm £ 1 mm

thickness: 2,0 mm to 3,0 mm

B.2.2.4 Cup-shaped metal shield

The purpose of the cup-shaped metal shield is to cover the measuring portion to prevent the

effect of disturbance, such as electrostatic induction.

B.2.2.5 Recording devices (data loggers, etc.)

The recording devices shall be capable of recording the time-course measurement data o

f the

electrostatic potential specified in B.2.6 and the electrostatic discharge performance specified

in B.2.7.
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B.2.2.6 lonizer

lonizers shall comply with the provisions of IEC 61340-4-7.

B.2.2.7 Cleaning solvent

A volatile cleaning solvent shall be used to wash dust, chemicals, finger marks, etc. from the
following:

a) metal flat plate electrode;

b) measuring equipment;

c) f

For ¢xample: isopropyl alcohol.

B.2.]

The
test

covelr tape of the test sample is peeled off. The surface resistanc

the rmaterial shall be 100 Q or less. C)Co
B.2.2.9 Electrostatic charger s\\Q/
The |charger shall be capable of charging the sanQIeOabove +1 000 V to measure
elecfrostatic charge decay from the sample. Q
. N\
B.2.2.10 Insulating clip s\\‘r

It sh
carri

elecfrostatic discharge, and its surfa&@xesistance and volume resistance are 1 x 1014
morg.

B.2.]

The
the &

volume resistance tf)

B.2.]

The
sam

\
X

¥

.8 Conductive double-sided tape (l/

ngers of the operator, and so on.

conductive adhesive double-sided tape shall be made of such a m e(rhll that the ad
sample does not peel off from the metal flat plate electrode specified in B.2.3.3 whil
éﬂd volume resistan

er tape, and the insulating clip is @a e of insulating material which does not rel

xO
N
.\O

nsulating string shgll«b‘e made of a material having enough strength to hold the samy

P.11  Insulating strin

ir when measurin leakage of electrostatic charge, and the surface resistance an
material shall be 1 x 1014 Q or more.

) 12 Cr@n’g jiig

crimgg)ﬂg shall be capable of uniformly crimping the metal flat plate electrode tq

ered
the
te of

the

bll be possible to grasp the insulating |®by hand while the cover tape is peeled offf the

base
Q) or

le in
il the

the

Dle
NS

B.2.2.13 Anti-static shoes and anti-static floors

The combination of antistatic shoes and of the antistatic floor shall comply with IEC 61340-4-5.

As a

result, the electrostatic potential of the human body is within + 20 V.

B.2.2.14 Static control garments

The static control garments shall be as specified in IEC 61340-4-9 and the electrostatic potential

shall

be within £ 100 V, measured by a surface electrometer.
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B.2.2.15 Surface electrometer

The surface electrometer shall be a non-contact type instrument capable of measuring
electrostatic potential.

For example, the instrument is preferably a handheld instrument that can measure electrostatic
potential in the range of + 2 kV and has a response time of less than 100 ms.

B.2.3 Sample (test specimen)

B.2.3.1 General

The pample shall be a taped SMD with tape widths of 4 mm, 8 mm, 12 mm, and 16 m@ ess,
in agcordance with B.2.3.2 to B.2.3.3. C)

The preparation of samples before measurement shall be in accordance with @}4

B.2.3.2 Sample used for electrostatic potential measurement fb

yo)

The pample used for the measurement of electrostatic potential is adaped SMD:
a) the length of the carrier tape shall be 200 mm £ 10 mm, ur@ss otherwise specified if the
detail specification;

b) the length of the carrier tape is securely sealed by the éver tape, and the end of the qover
tape is only about 30 mm in length, which can be %Qped by an insulating clip, as shoyn in

Higure B.5. Q
\\ Dimensions in millinpetres
O

Carrier tape Q) Cover tape

AN 200 £10 _

C)O Figure B.5 — Dimensions of the sample

B.2.3.3 T@mple used to measure electrostatic charge decay performance

The [lengt the test sample used for the measurement of electrostatic charge decay
perfq rr&@p shall be 1 m, unless otherwise specified in the detail specification.
N

B.2.3.4 Preparation of test samples before measurement

In order to improve the efficiency of measurement, the required number of samples shall be
prepared before measurement and kept under the environmental conditions listed in Table B.1,
in accordance with the related document.

B.2.4 Pre-treatment conditions and measurement environment conditions

The pre-treatment conditions (environmental storage conditions before measurement) and
measurement environment conditions shall be in accordance with any of the conditions in
Table B.1 specified in detail sepcifications. If there is any doubt about the judgment in
Condition 2, the measurement shall be repeated in Condition 1.
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Table B.1 — Conditions of the environment in which the samples are kept and the
conditions of the measurement test environment before measurement

Condition Pre-treatment conditions Measurement environment
conditions
Temperature Relative humidity Standing time Temperature Relative humidity
°C % h °C %
1 232 15+3 48 or more 232 15+3
2 232 503 48 or more 232 503
NOTE According to the provisions of IEC 61340 series, the relative humidity in condition 1is 12 %, but i i§ annex
the felative humidity is changed from 12 % to 15 %. ~
q/\J
B.2.5 Measurement conditions (19
B.2.5.1 Peeling speed Q;)%fb
The peeling speed shall be measured in the range of 300 mm/min t 00 mm/min with higher

spe
the

The
recofded in the recording equipment.

B.2.

The

deta
tape
tape

B.2

The

gd than the peeling speed of the cover tape of the actual picr@nd place machine, apd at
game speed every time, unless otherwise specified in the@/@ail specification.
A

peeling speed is confirmed by the rise time of electrostatic potential measurement|data

>
hominal peeling angle shall be between #65° and 180°, unless otherwise specified i the
| specification. However, in the case o early horizontal angle of 180°, the peeled qover

shall not be allowed to come into cantact with measuring instruments such as the cgrrier
and the electrostatic potential m&‘ ring instrument.

5.2 Peeling angle

O
.6 Method for measurin@bctrostatic potential
QS

electrostatic potential r@surement procedure shall be as follows.

a) The measuring in@urﬁents and all samples are left in the environment beforgl the
measurement s@md in B.2.4.

b) $et the elect tic potential measurement system. Connect the measuring equipment to
the groun&t.

c) Turn o Q power of the electrostatic potential measuring instrument specified in B.2.2.1
before%lrting the measurement.

d) T erator wears a wrist strap as specified in B.2.2.2 on the wrist. Connect the grourjding
conductor from the WrISt strap securely 10 the ground point.

e) Clean the metal flat plate electrode specified in B.2.2.3 with the cleaning solvent specified
in B.2.2.7 and dry in air for more than 5 min.

f) Fix the conductive double-sided tape specified in B.2.2.8 uniformly and firmly to the metal
flat plate electrode specified in B.2.2.3.

g) Discharge the sample with the ionizer specified in B.2.2.6 by turning it on.

h) Align the end of the test piece of approximately 200 mm specified in B.2.3.2 with the end of

the metal flat plate electrode and use a crimping jig specified in B.2.2.12 to fix the bottom
of the test sample uniformly and firmly to the conductive double-sided tape fixed to the plate
electrode as shown in Figure B.2.

Turn on the switch of the recording device specified in B.2.2.5. Turn off the power of the
ionizer.
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)

k)

1)

The operator shall hold the cover tape of the sample with an insulating clip, peel off the
cover tape from the carrier tape under the conditions specified in B.2.5, and record the
maximum value of the electrostatic potential measured by the electrostatic potential
measuring instrument. The time transition waveform of the electrostatic potential displayed
on the recording device is also recorded.

If multiple samples are measured, procedures e) to j) are repeated. The sample size is 3 or
more.

After completion of all measurements, turn off all power switches.

B.2.7 Method for measuring the electrostatic charge decay performance

The measurement procedure of the electrostatic charge decay performance shall be a ‘F&Iows.

a)
b)

c)

The measuring instruments and all samples are kept in the environment speci inB.2.4
Hefore measurement. (l/

et the electrostatic potential measurement system. Connect the measgﬁl&) equipment to
the ground point. Oy

4
urn on the power of the electrostatic potential measuring instrur@ specified in B.2.2.1
efore starting measurement.

O
he operator uses a wrist strap as specified in B.2.2.2 on tt@@ist. Connect the grounding
onductor from the wrist strap securely to the ground poi

lean the metal flat plate electrode specified in B.2.2.@h the cleaning solvent spegified
m B.2.2.7 and dry it for more than 5 min.

ix the conductive double-sided tape specified Q@ .2.8 uniformly and firmly to the metal
|at plate electrode specified in B.2.2.3. A

=N o 4 T

—~ T

ischarge the sample with the ionizer speciﬁ& in B.2.2.6 by turning it on.

lign the end of the 1 m test piece speﬁ@d in B.2.2.3 with the end of the metal flat plate
lectrode as shown in Figure B.4, and fix the test sample uniformly and firmly to a conduftive
ouble-sided tape fixed to the plateglectrode using a crimping jig specified in B.2.2.1p. At
this time, as shown in Figure B.3:Yhe part protruding from the metal flat plate electrofle is
sluspended from the top with an{o'sulator, for example insulated string. specified in B.2.2.11,
nd to confirm the sample isNfsulated from the ground point (measuring instruments, walls,
oors, etc.). \\O

urn on the power of the recording device specified in B.2.2.5. Turn off the power of the

onizer. @

Tlhe operator s)glgharge the sample to more than 1 000 V with the electrostatic charger
slpecified in BR.279. The position to be charged is the part where the test sample is fixg¢d to
the metal late electrode. After charging to more than 1 000 V, release the chafger.
Tlhen co t the opposite end of the sample to the ground point, read and record theltime
t
t
N

> J

—h

|

e electrostatic potential to decay from 1 000 V to 100 V, from the data shown on
ipment. The waveform displayed on the recording device shall also be recoided.
measurements for both the positive and the negative charging conditions of the
electrostatic charger.

If multiple samples are measured, procedures e) to j) are repeated. The sample size is 3 or
more.

After completion of all measurements, turn off all power switches.

B.3 Items to be described in the test report and items to be specified in the

related standards

B.3.1 Items to be described in the test report

The items described in the electrostatic potential and charge decay performance test score
sheet should be shown as follows.
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a) General:
Test measurement date:
Test measurement place:
Measuring instrument name:
Manufacturer:
Model:
Serial No:

Calibration date:

Name of measurer: A
b) Description and identification of the sample material: C)®
1) Carrier Tape: (1/
Manufacturer Name: Qq/
Name Model Number: -
e

Colour: %
Vi

Manufacture Date:
Lot Number:

2) Cover tape:
Manufacturer name:

Name model number: QQQ

Colour:

NS
Manufacture date: Q)‘\Q
Lot number: \~'Q

3) Bonding method of carrier tape‘?gh\cover tape:
Sealing machine: X\

O
4) Peeling strength betxﬁe@carrler tape and cover tape:

Setting conditions:
Peeling strength mea rlng instrument:

Peeling stren

5) Presence or@))sence of surface mount components (SMD) in the sample:
SMD it yme (With or without):

@%mber

c) Hredtfeatment and test environment:

1) Measurement condition:

Temperature: °C;
Humidity: %;
Test time: h, min or s.

2) Environment before measurement:
Temperature: °C;
Humidity: %;
3) Standing time:
From YYYY/MM/DD/TIME to YYYY/MM/DD/TIME, and total time


https://iecnorm.com/api/?name=c14d98e068a2f7186db23d734e32b214

IEC 60286-3:2022 CMV © IEC 2022 - 55—

f)

4) Measurement environment:

Temperature: °C;

Humidity: %;
5) Notes on the standing and measuring environment:
6) Use detergent and standing time after washing:

Installation environment of measuring equipment and the status of measures against

electrostatic of workers:
1) Instrument grounding and capacitance: Q, pF;

foTTiZzZer grounding status: o

2) Antistatic status of work bench;

Existence of measures and ESD protection

3) Floor anti-static condition of measurement work place;

N
~

Electrostatic potential when wearing the wrist strap of the wo@

level);
eve Qq/

) Worker's clothes Surface potential: V. %)

lectrostatic measurement test conditions: Q/C)
) Retraction speed,; 6\\

) Retracting angle; {<
) Sample number n (minimum 3): . 0\\

lectrostatic potential and electrostatic charge decay performance results
he measurement chart is attached. "

= 0 m B W N = T

) Electrostatic potential measure@nt result:
Maximum electrostatic potq@a : V, V, V;
Average electrostatic potential: V.
2) Electrostatic charge qés\ay performance measurement results:
The time for the&eetrostatic potential to decay from 1 000 V to 100 V:
Average valugl )" s.

B.3.2 Items @ecified in related standards

The matte@ cified in the relevant standards are as follows:

H r%ﬂcessing and measurement environment;

) Sample length: m, support material name: i ation resistance value:

X
oV

V (at gr

Q;

4) Combination of anti-static shoes and floor: V (at ground level)* Without wrist stfap;

bund

Length of the sample used to measure electrostatic potential or to measure electrostatic

charge decay performance;

Sample size.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -

Part 3: Packaging of surface mount components
on continuous tapes
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electronic equipment. It is an International Standard.

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization)comp

-operation on all questions concerning standardization in the electrical and electronic fields. ;To this en
addition to other activities, IEC publishes International Standards, Technical Specificationsy. Technical Re|
blicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC, ‘Publication(s)").
pparation is entrusted to technical committees; any IEC National Committee interested.in the subject dea
by participate in this preparatory work. International, governmental and non-goveraniéntal organizations li
th the IEC also participate in this preparation. IEC collaborates closely with the)lnternational Organizati
landardization (ISO) in accordance with conditions determined by agreement (between the two organizati

nsensus of opinion on the relevant subjects since each technical ,committee has representation frq
erested IEC National Committees.

mmittees in that sense. While all reasonable efforts are made to ensure that the technical content g
blications is accurate, IEC cannot be held responsible for‘the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in their national and regional publications. Any divergence be
y IEC Publication and the corresponding national @Fregional publication shall be clearly indicated in the

C itself does not provide any attestation of conformity. Independent certification bodies provide confi
sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fg
rvices carried out by independent certification bodies.

users should ensure that they have the latest edition of this publication.

embers of its technical committe€stand IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn to the‘Normative references cited in this publication. Use of the referenced publicati
Hispensable for the correct application of this publication.

tention is drawn'tethe possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC shall.not be held responsible for identifying any or all such patent rights.

50286-3.has been prepared by IEC technical committee 40: Capacitors and resistor

rising

national electrotechnical committees (IEC National Committees). The object of IEC is to promate international
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ns.

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interngtional

m all

C Publications have the form of recommendations for international use and are accepted by IEC Ngtional
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htions
ween
atter.
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liability shall attach to IEC or its;directors, employees, servants or agents including individual experts and
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This seventh edition cancels and replaces the sixth edition published in 2019. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) addition terms and definitions.

b)

c)
d)
e)

addition of a table of the classification to symbols concerning drive hole diameter and

d

istance between the reel hole centre and the drive hole centre;

addition of drive hole to the reel (optional);

revision of reel hole diameter tolerances;

revision of 72 mm tape size carrier tape width dimension tolerances;
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f) addition of Annex B (informative);

g) addition of component size 0201M.

The text of this International Standard is based on the following documents:

Draft

Report on voting

40/2972/FDIS

40/2984/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

Ll

the 4 bU‘V’U taUIU-

The

A ligt of all parts in the IEC 60268 series, published under the general title L[Packagin
bonents for automatic handling, can be found on the IEC website.

com

This

acco
at w
desg

The

speo

o r

bconfirmed,

e Wwithdrawn,

—

bplaced by a revised edition, or

e gmended.

anguage used for the development of this International Standard is English.

committee has decided that the contents of this document will remain unchanged unt
stabllity date indicated on the IEC website under webstore.iec.ch in the data related tq
ific document. At this date, the document will be

g of

document was drafted in accordance with ISO/IEC Directives, Ratt'2, and developgd in
rdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives,EC Supplement, avai
ww.iec.ch/members_experts/refdocs. The main document types developed by IEG
ribed in greater detail at www.iec.ch/publications.

able
are

| the
the

IMFA
cor
cor

ORTANT - The "colour.inside™ logo on the cover page of this document indicates that it
tains colours which_are considered to be useful for the correct understanding of
tents. Users should:therefore print this document using a colour printer.

its
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INTRODUCTION

Tape packaging meets the requirements of automatic component placement machines and also
covers the use of tape packaging for components and singulated dies for test purposes and
other operations.



https://iecnorm.com/api/?name=c14d98e068a2f7186db23d734e32b214

IEC 60286-3:2022 © |EC 2022 -9-

PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -

Part 3: Packaging of surface mount components
on continuous tapes

1 Scope

This
lead
dim¢g
purp

This
inclu

2

The

congftitutes requirements of this document. For dated referénces, only the edition cited apg

For
ame

IEC

IEC
MetH
with

IEC
straf

IEC
loniz

IEC
Garn

3

part of IEC 60286 is applicable to the tape packaging of electronic components-wi
5 or with lead stumps, intended to be connected to electronic circuits. It includes_only t
nsions that are essential for the taping of components intended for the above-menti
pses.

document also includes requirements related to the packaging of singuldted die prog
ding bare die and bumped die (flip chips).

Normative references

ollowing documents are referred to in the text in such aqway that some or all of their co

undated references, the latest edition of thelreferenced document (including
ndments) applies.

50191-2, Mechanical standardization of semjieonductor devices — Part 2: Dimensions

51340-4-5, Electrostatics — Part 4-5: Standard test methods for specific applicatioj
ods for characterizing the electrastatic protection of footwear and flooring in combin
a person

51340-4-6, Electrostatics —Part 4-6: Standard test methods for specific applications —
S

51340-4-7, Electrostatics — Part 4-7: Standard test methods for specific applicatio
ation

51340-4-9,) Electrostatics — Part 4-9: Standard test methods for specific applicatio
nents

Terms, definitions and symbols

hout
hose
bned

ucts

htent
lies.
any

ns —
htion

Wrist

3.1

Terms and definitions

For the purposes of this document, the following terms and definitions apply. Definitions apply
to all tape types, unless specifically mentioned.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp
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3.1.1

com

ponent

electronic part of a product that cannot be physically divided into smaller parts without losing
its particular function

Note

Note 2 to entry:

1 to entry: This includes singulated die product.

3.1.2

com
size
Note

Note

3.1.3
pach
prod
strud

3.1.4

presljsed carrier tape

<typ

3.1.5
fluff

<typ
Note

3.1.6

ponent size
f component that is identified with its metric size code

This is applied to all packaging-types for bare die products unless specifically mentioned otherwise.

to entry: This size code is followed by a capital M.

P to entry: To avoid possible confusion with inch-based size codes, an equivalency table is_ shown in T4

Table 1 — Component size codes

Metric size code Inch size code
0201M 008004
0402M 01005
0603M 0201
1005M 0402
1608M 0603
2012M 0805

aging
uct made of any material of anyZnature to be used for the containment, proteq
tured alignment for automatic assembly, handling and delivery

e 1b> carrier tape with concave cavities formed by compression of the base material

e 1b> fibre-from the base material attached inside the cavity

to entry:» See Figure 1.

ble 1.

tion,

burr

<type 1b> surface projection of tape unintentially produced when cavity is formed

Note 1 to entry: See Figure 1.

3.1.7

defo

rmation

<type 1b> bulge on the inner wall of the cavity

Note 1 to entry: See Figure 1.
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3.1.8

puff

<type 1b> bulge on the reverse side of the cavity
Note 1 to entry: See Figure 1.

Fluff Burr

/"

Deformation

_y——_

Puff IEC

Figure 1 — Sectional view of component cavity (type 1b)

3.1.9
blistler carrier tape

embpssed carrier tape

carripr tape which is identified as tape belonging to type 2a, type 2b and type3

3.1.10

punc¢hed carrier tape
<typge 1a> carrier tape on which the concave cavitiés are formed by punching a hole on the
basg material and covering up the bottom by the cover tape

3.2 | Symbols

The pymbols used in this document arelisted in Table 2.

Table 2 — Classification to symbols concerning tape, reel and common symbols

Symbols Definitions Figure references
A Reel diameter 26
Ay Cavity's bpttem dimension in direction of unreeling i’.;’ 5.7,8,10, 11,13, 14, 16, 20 and
B Reel.hole'key's groove width 27
By Cavity's bottom dimension in direction of tape width i’_;‘ 57,810, 11, 13, 14, 16, 20fand
B, Cavity's rim in direction of tape width 8, 11 and 14
Reel hole diameter 76 and 27
Cr Distance of puff under cavity in direction of tape width 5
d Difference of diameter between sprocket hole and round 14
foramen
D Reel slot diameter 27
D, Sprocket hole diameter 2,5,8,11,14 and 17
D, Cavity's bottom hole diameter 8 and 14
Dpy Drive hole diameter 28
£y paint of round spracket hole and the edge of a Side of tape | 2 5 8 11, 14.and 17
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Symbols Definitions Figure references
E Longer distance in direction of width between the origin 2 5 8and 11
2 point of round sprocket hole and the edge of a side of tape T
F Distance in direction of width between th(_-:‘ origin point of 2.5 8 11 and 14
round sprocket hole and the centre of cavity
Distance in direction of width between the origin point of
F
A round sprocket hole and the centre of compartment 17,19, 24 and 25
G Shorter distance |n.d|rect|on of width between the cavity 2.5.8 11 and 17
and the edge of a side of tape
K, Cavity depth 2,5, 8,11, 14 and A.3
M Distance between the reel hole centre and the drive hole 28
centre
Hub diameter 26
Py Pitch of the sprocket holes 2,3,5,6,8,9, 11, 14and 17
P, Cavity pitch 2,3,5,6,8,9, 1M+14, 17 and 18
Pitch between the centre of a cavity on the same line with
P, the origin point of round sprocket hole and the centre of | 2, 3,5, 6,8, 9; 11 and 14
the next cavity in direction of unreeling
Pitch between the centre line of the origin point of round
Py sprocket hole and the centre line of compartment in | 14 18, 19, 24 and 25
direction of unreeling
Pitch between the centre of a cavity on the same line with
Py the origin point of round sprocket hole and the centre®of | 3 and 6
the second next cavity in direction of unreeling
Pitch between the centre of a cavity on the same\line with
P, the origin point of round sprocket hole and‘the centre of | 3 and 6
the third next cavity in direction of unreeling
Sprocket hole pitch in direction of width 14
R Bending radius of carrier tape 21
r Curvature radius of reel hole key's groove 27
T Carrier tape thickness without cover tape 2,5,8,11,14,17, 25 and A1
1 Top cover tape thickness 2,5,8,11and 14
T, Sum of outer cavity ‘height and top cover tape thickness 8,11 and 14
T, Thickenss, of.pressed carrier tape including bulge 5and A.1
T, Bottom_coever tape thickness or Adhesive tape thickness 2 and 17
Vs Compartment dimension in direcion of unreeling 17 and 18
v, Compartment dimension in direction of width 17 and 18
w Carrier tape width 2,5,8, 11,14 and 17
We Distance between adhesive tapes 17
w, Reel inner width (measured at hub) 26
w, Reel overall width 26
Wi Reel inner width in the rim 26
Z Component thickness 25
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4 Structure of the specification

The various types of tapes are as follows.

Type 1

LY

Punched and pressed carrier tape

Type 1a: Punched carrier tape, with top and bottom cover tape (tape widths:

8 mm and 12 mm)
Type 1b: Pressed carrier tape, with top cover tape (tape width: 8 mm)

- | ]
LAYl VUNGT

Ty

Tyq

Tyr

5

5.1
5.1.1

For glefined component positioning, the cavity shall be defined to an origin point. The orig
Centre of the round sprecket hole, defined by the crosshair of the dimension £y

nsion Py. The centre of the compartment shall be defined by P, and F, relative to the r
cket hole (see Figure 2, Figure 5, Figure 8, Figure 11 and Figure 14). When dimensig

naller or equal to.2 mm, the maximum allowed pocket offset, relative to the centre o
[ sprocket haley-shall be applied (see Figure 3, Figure 6, Figure 9 and Figure 12).

the
dime
spro
is sn
roun

5.1.2

®

e3

ed

For

Dimensional requirements for taping

Component cavity positioning requirements

Requirements for type 1a, type 1b, type 2a, type 2b and type 3

Requirements for type 4

efined component positioning, the component placement and location shall be defin

taor rriare oo IPWIE 1 °Y H=w |
OSTCTCUaATTTCT AP T, Wit STIiTyTS

Fot cp
Type 2a: Blister carrier tape, with single round sprocket holes, swith
cover tape and tape pitches down to 2 mm (tape widths: 8 n

12 mm, 16 mm and 24 mm)

Type 2b: Blister carrier tape, with single round sprocketjholes, with
cover tape and with 1mm tape pitch (tape widths:4 mm)

Blister carrier tape, with double sprocket holes (tape widths: 32 mm
200 mm)

Adhesive-backed punched plastic carrier tapefor singulated bare die
other surface mount components (tape widths: 8 mm, 12 mm, 16 mm,
24 mm)

top
nm,

top

to

hnd
and

inis
and
bund
n P,
f the

dto

an ofigin/ The origin is the centre of the sprocket hole, defined by the crosshair of the dimension

E1 and dimension ‘UO' I'he centre of the component location shall be defined by ‘U2A and FA’

relative to the sprocket hole (see Figure 17). Type 4 does not have cavities that are used to
position components. Therefore, all position measurements should be made according to the
principle defined here and not to the compartments or 'pockets’, which are virtual boundaries
for component protection only. The term 'pocket offset' does not apply to type 4. The following
applies to type 4:

a) rotation and lateral movement of the component is defined by the accuracy to which it has
been placed in the compartment, with reference to the target;

b) the component shall not protrude above the top surface of the carrier tape (see Figure 25a);

c) the components shall not change their orientation within the tape;

d) the component shall be able to be removed from the cavity or compartment in a vertical
direction, without mechanical restriction.
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5.2 Component cavity dimension requirements (type 1a, type 1b, type 2a, type 2b and

type 3)

The size of the component cavity, including applicable tolerances, is governed by the
dimensions of the component for which the packaging applies, to ensure that the component is
adequately protected and that tilt, rotation and lateral movement of the component complies
with the requirements detailed for each type of tape. The following applies to type 1a, type 1b,
type 2a, type 2b and type 3:

a) dimension 4, <
specification;

dimension B, unless otherwise specified in the component detail

b) maximum and minimum dimensions of the component shall be taken from the compdnent

etail specification;

pe 1a where the component shall not protrude beyond either surface of the,carrier tape;
d)
e)

.
q
c) the component shall not protrude above the top surface of the carrier tape,.excegt for
t
the components shall not change their orientation within the tape;

t

rtical
re a

ne component shall be able to be removed from the cavity or compartment in a ve
irection, without mechanical restriction, after the top cover has be€en removed, whq
ver tape is used.

f) nless otherwise defined in the detail specification, for punched carrier tapes, K, shgll be
quivalent to 7. For pressed and embossed tapes Kj<hall be defined in each (etail
pecification.

5.3 | Type 1a — Punched carrier tape, with top and-bottom cover tape (tape widths:

8 mm and 12 mm)

For flespective dimensional codes, see Figure 2:torFigure 4 and Table 3 to Table 5.

Py
T (=Ky) < Dy P,
Top | Bottom R . N \
iover _T_’/cover {@___@___ e S
ape | tape A A
b I P—— ———— A
1B j|_lr_| B |r_'L |-—[—‘L- Atk
_J | | —rm | ._f | 1 T {'
ul )a _4._J ;'!_J _#._J 4_ Yy
I | \
T, 4o Py
—»‘4 T44 - > L—»‘ G
-

Direction of unreeling —»

=K

figure 2 — 8 mm and 12 mm punched carrier-tape dimensions (4 mm cavity pitch
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Py - o o
-< - » .
P2 - 4 > |
- Py |
e I S Y
| | e
_.@._____,_ - l
. N I I '
1 1 1 | 1 ! i i i I ||
A maBan e an S T -
< Ll |_:_ I| 0,05 mm makx.
R Iy « _ at either 8ide
I |
*\il‘*
IEC IEC IE(
a) 2 mm cavity pitch b) 1 mm cavity pitch c¢) Pocket offset
Figure 3 — lllustration of 2 mm and 1 mm cavity pitch and maximum pocket offsef

Compénent planar
rotation Refer

toTable 5
Lateral movement

Refer to Table 5

Component tilt ol
Refgr to Table 5 Y r»
(
7 = <) A ¥
Typical
. - component
Tizl:tar;?n\/:y centre line
IEC IEC IEC
a) Sketch'A b) Sketch B c) Sketch C
Component tilt Component planar rotation Lateral movement
Side/view Top view Top view

Figure 4 — Maximum component tilt, rotation and lateral movement
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Table 3 — Constant dimensions of 8 mm and 12 mm punched carrier tape

Dimensions in millimetres

Tape D, E, P, G T T, T, P, pitch
size
cumulative
tolerance
min. max. max. max.
4,0+0,1 11 R
15 (P, 2 4) 1 paper
8and | loq 1,75 + 0,1 0.75 0.1 0.1 +0.2/10
o 4,0 £ 0,05 1,6 non- LANGR) i
(Py=2,pP,=1) paper

For respective dimensional codes, see Figure 2.

2 The paper is the material of the punched carrier tape.

Table 4 — Variable dimensions of 8 mm and 12 mm punched-carrier tape

Dimensions in millinpetres

A Py P3 P4 w AO’ H
sizp and K

min.

1,0 £ 0,05 1,0 £ 0,05
(Py=1) (Py=1)

2,0+£0,05 2,0+ 005 2,0+ 0,05 3,0 £ 0,05

8 6,25 | 3,5+0,05 8,0 93
(Py=2) (P=2) Py =1) (Py=1) o
4,0+0,1 2)0 £ 0,05 See 5.2
(P, =4) (P, =4)
2,0 £0;05
(By=2)
14 | 10,25 | 5,5+0,05 2,0£0,05 - - 12,0 793
4,0+£0,1 :
(P, 2 4)

Fo

=

espective dimensional codes, see Figure 2 to Figure 4.
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Table 5 - Component tilt, planar rotation and lateral movement

Tape size Component tilt Component planar rotation Lateral movement
mm (design value) ? (design value) 2 mm

0,3 maximum

(P,=1,P,=2)

8 and 12 10° maximum 20° maximum
0,5 maximum

(P, 2 4)

For respective dimensional codes, see Figure 4.

The|trend for allowed component planar rotation of components with either length or width less than 1,2.m|
10° maximum.

For Fomponents with either length or width dimensions of less than 1,2 mm, market trends are téwards a la
movement of 0,2 mm maximum.

=

Whgn handling bare die products in tape size 8 mm, the lateral movement of 0,1 mm maximum for either c
dimgnsion should be allowed.

Whgn handling bare die products in tape size 12 mm, the lateral movement of 0,15mMm’maximum for either c
dime¢nsion should be allowed.

2 A design value is a calculated value for design purposes only. For example, component tilt is not intends
he measured, but is intended to be the calculated value for the pocketidesign of a carrier tape.

m is

eral

hvity

hvity

d to

5.4 | Type 1b — Pressed carrier tape, with top coven tape (tape width: 8 mm)

For fespective dimensional codes, see Figure 5 toxFigure 7 and Table 6 to Table 8.

T -
o3 Orlglne - Py _
*L" L, <2,
A

Cover ] \ I ‘ / ‘_“
i B

D O
AU - ) A A
Il | |
. Sl - ' . & B
| SN | al
o __J:_}Q')— l’l _:r___:-__.i-__l'______mo T !— B {
: T R | i
[ ! R W . . I A |
T | 1
)
—

—
Direction of unreeling —#» \jf @

=

A
Y
&
A
E

Figure 5 — Dimensions (P, =4 mm/P; =2 mm) and (P, = 4 mm/P; =1 mm)
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| | X
| | [ [ B L
1] -oHte |
! \ S T R B i
‘ ‘ ‘ ‘ b ! |
h ——
> | T 1T T POCKeT offset
T SIRRRRA R /| 0,05 mm-may.
~ HEQ I'_ at eithenside
Loy 0 |

IEC

a) 2 mm cavity pitch

Component plan:
rotation Refer

<\Zto Table 8
Sl
!

Cotnponent tilt
Refgr to Table 8

f:m N

Typical
: - component
Typical cavity )
IEE centre line centre line
a) Sketch D b) Sketch E
Component tilt Component planar rotation

Side or front sectional view Top view

P1
.

b) 1 mm cavity pitch

Figure 6 — lllustration of 2 mm and 1 mm cavity pitch and maximum pocket offsef

ar

IEC

Figure 7 — Maximum component tilt, rotation and lateral movement

Table 6 — Constant dimensions of 8 mm pressed carrier tape

¢)” Pocket offset

Lateral movement
Refer to Table 8

y I
[

A ¢

IEC

c) Sketch F
Lateral movement
Top view

Dimensions—in-millimetres

T§pe D,? E, G P, T T, T,-T b P, pitch
Size cumulative
tolerance
min. max. max. max.
8 1’5+8’1 1,75+ 0,1 0,75 4,0+0,1 1,1 0,1 0,1 + 0,1/ 10 pitches

For respective dimensional codes, see Figure 5 and Figure 6.

a8 |If positioning precision is required, for example when components < size 1005M are mounted in a narrow

space, then the tolerance on D, should be +0,05/ -0,00 mm.

maximum.

For components with size designation of 1005M or smaller, the puff (7, = T) should be limited to 0,05 mm
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Table 7 — Variable dimensions of 8 mm pressed

- 19—

carrier tape

Dimensions in millimetres

Tape | C; E, F P, P, P, P, w Aqy By
size and K,
max. min.
1,0£0,05 | 1,0+0,05
(Py=1) | (Py=1)
20+005 | 20+005 | 20+0,05 3.0+£0,05 8.0 See
8 4,35 6,25 3,5+0,05 P, =2) P, =2) P, =1) P, =1) tgf 50
4,0+0,1 2,0 £ 0,05
(Py=4) | (P,=4)
For fespective dimensional codes, see Figure 5 to Figure 7.

Table 8 - Component tilt, planar rotation and lateralmovement

Taple size Component tilt Component planar rotation Lateral movement
mnm (design value) 2 (design value) 2 mm
0,12 maximum
(Component size < 0603M
0,20 maximum
8 20° maximum 20° maximum
(Component size 1005M)
0,30 maximum
(Component size = 1608M
For fespective illustration, see Figure 7.
a8 A design value is a calculated value for'design purposes only. For example, component tilt is not intendgd to
e measured, but is intended to be'the calculated value for the pocket design of a carrier tape.

5.5

For espective dimensional codes, see Figure 8 to Figure 10 and Table 9 to Table 11.

Type 2a — Blister carrier tape, with single round sprocket holes and tape pitchles
down to 2 mm| (tape widths: 8 mm, 12 mm, 16 mm and 24 mm)

<« 0
T _ Do ‘Pz o
e T B 60 S
~H T A N A A
N — | | | S
HIRP ' v
R I L i) pe ]
Y A it )y
T J/I | 7 M ! ' ‘ Yy
1 A A
K= <LU D1|= <| P, l o
e NEIR
0
-2l 4@
Direction of unreeling —»
IEC

Figure 8 — Blister carrier tape dimensions (8 mm, 12 mm, 16 mm and 24 mm)
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Pocketoffset-

i 0,05 mm max.
|

at either side
IEC IEC

a) 2 mm cavity pitch b) Pocket offset

Figure 9 — lllustration of 2 mm cavity pitch and pocket offset

Component planar
rotatian
Refer t6 Table 11

Lateral movement
Refer to Table 11

y I
(

A ¥

Conponent tilt
Refer to Table 11

ﬂﬁ@mﬁ | 5

Typical
component

Typical cavity centre line

centre line
IEC IEC IEC
a) Sketch G b) Sketch H c) Sketchl
Component titt Component planar rotation Lateral movement
Side or front sectional view Top view Top view

Figure 10 — Maximum component tilt, rotation and lateral movement

Table 9 — Constant dimensions of 8 mm to 24 mm blister carrier tape

Dimensions in millimetres

Tape size D, E, G P, T T, P, pitch cumulative
tolerance
min. max. max.
4,0+ 0,1
(Pyz4)
8 to 24 1,501 1,752 0,1 0,75 0,6 0,1 +0,2 / 10 pitches
4,0 £ 0,05
(Py=2)

For respective dimensional codes, see Figure 8 and Figure 9.
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Table 10 — Variable dimensions of 8 mm to 24 mm blister carrier tape

Dimensions in millimetres

Tape B, D, a E, P, T, w Ay B,
size and
K,
max. min. min. max.
2,0+ 0,05 +0,3
8 4,35 0,3 6,25 3,5+0,05 4.0+0.1 2,0 £ 0,05 3,5 8,0 T
20+ 005 >0
4,0+0,1to ’
11 8,2 1,5 10,25 5,5+ 0,05 12,0 £ 0.1 in 2,0 £ 0,05 6,5 iS’?
4,0 increments ' d
Yee
4,0+0,1to 18,0 8.2
1 12,1 1,5 14,25 7,5+0,1 16,0 £ 0,1 in 2,0+0,1 9,5 w03
4,0 increments -0.1
4,0+0,1to 24,0
24 20,1 1,5 22,25 11,5+ 0,1 24,0+ 0,1in 2,0+0,1 12,5 +0,3
4,0 increments -0.1

Fo

=

espective dimensional codes, see Figure 8 to Figure 10.

a8  (Qptionally, for easy and reliable removal of the component, or for component inspection or for any applicable
gpplication, the cavity may have a hole in the centre of the bottom.

Table 11 — Component tilt, rotation.and lateral movement

Tape size Component tilt Component planar rotation Lateral movement
(design value) ? (design value)? mm
mm
8 and 12 10° maximum 20° maximum 0,5 maximum
16 fand 24 10° maximum 10° maximum 0,5 maximum
For fespective illustration, see Figure 10,
The|trend for allowed component planar rotation of components with either length or width less than 1,2 mm is
10° maximum.
For pomponents with either length or width dimensions of less than 1,2 mm, market trends are towards a laferal
movgement of 0,2 mm maximum.
Whgn handling bare _die-products in tape size 8 mm, the lateral movement of 0,1 mm maximum for either cavity
dime¢nsion should be\allowed.
Whgn handling bare die products in tape size 12 mm, the lateral movement of 0,15 mm maximum for either cavity
dime¢nsion should be allowed.
a8 A design value is a calculated value for design purposes only. For example, component tilt is not intendgd to
lbe measured, but is intended to be the calculated value for the pocket design of a carrier tape.
5.6 Type 2b - Blister carrier tape, with single round sprocket holes and with 1mm

tape pitch (tape widths: 4 mm)

For respective dimensional codes, see Figure 11 to Figure 13 and Table 12 to Table 14.
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Origin Py

Y

\i
A

/
A
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¢ A Y
o] O O

M2 M MMM
1887280 163 I 15 ) 8 I L) I 1) I
A >
\

4o Py

<
- <>

T, @
e e Direction of unreeling — G

IEC

=
£y

B
By

\
A
\

Figure 11 — Type 2b carrier tape

_i_

9

Pocket offset:
0,03 mm max.
at either side

-4

\i

IEC

Figure 12 — Maximum pocket offset

Component planar Lateral movement
rotation

Refer to Table 14 Refer to Table 14
| \
Cofnpdnent tilt — i 7
Refef ta Table 14 r m

Typical
. - component
Tizl:tar;?n\/:y centre line
IEC IEC IEC
a) Sketch J b) Sketch K c) Sketch L
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top view Top view

Figure 13 — Maximum component tilt, rotation and lateral movement
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Table 12 - Constant dimensions of 4 mm carrier tape

Dimensions in millimetres

Tape size D, E, G P, T T T, P, pitch
cumulative
tolerance
min. min. max. max.
4 0,80 + 0,04 0,90 £ 0,05 0,50 2,00 £ 0,04 0,15 0,40 0,08 10,1/ 20 pitches
For respective dimensional codes, see Figure 11.

Table 13 — Variable dimensions of 4 mm carrier tape

Dimensions in millinpetres

Taple size B, E, F P, P, T, W. Ay, By and K,
max. min. max.
4 1,482 3,07 1,8 £ 0,03 1,0+0,03 | 1,0+0,03 1.1 4,0 £ 0,08 See 5.p
For fespective dimensional codes, see Figure 11 and Figure 13.
a8 Reference dimension.

Table 14 — Component tilt, planar rotation and lateral movements

Taple size Component tilt Component.planar rotation Lateral movement
hm (design value) 2 (design value) 2 mm
0,08 maximum
(Component size 0201M)
0,10 maximum
(Component size 0402M)
4 20° maximum 20° maximum

(Component size 0603M)

0,12 maximum

(Component size > 0603M

0,20 maximum

For fespective illustration,-see Figure 13.

\ design valuesis\a’calculated value for design purposes only. For example, component tilt is not intendqd to
he measured, but is intended to be the calculated value for the pocket design of a carrier tape.

5.7 | Type 3 — Blister carrier tape, with double sprocket holes (32 mm to 200 mm)

For respective dimensional codes, see Figure 14 to Figure 16 and Table 15 to Table 17.
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Direction of unreeling ———
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Figure 14 — Blister carrier tape

Skew
Refer to Table 16

IEC

Figuré 15 — Elongated sprocket hole skew

Component planar
P p Lateral movement

rotation
Refer to Table 17 Refer to Table 17
| i \

Compongntiilt 7
Refer to'Table 17 Tf % A
e = L

Typical
. : component
T}ézlr::tar::l%v:y centre line
IEC IEC IEC
a) Sketch M b) Sketch N c) Sketch O
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top view Top view

Figure 16 — Maximum component tilt, rotation and lateral movement
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Table 15 — Constant dimensions of 32 mm to 200 mm blister carrier tape

— 25—

Dimensions in millimetres

Tape size D, 1)1al d E, P, T T, P, pitch
cumulative
tolerance

min. max. max.
1,5
32 to 200 +0,1 2,0 0,2 + 0,05 1,75+ 0,1 | 4,001 1,0 0,1 +0,2 / 10 pitches
)
For fespective dimensional codes, see Figure 14.
a8  OQptionally, for easy and reliable removal of the component from the compartment of the tape by“automatic
pick-up equipment, the cavity may have a hole in the centre of the bottom.
Table 16 — Variable dimensions of 32 mm to 200 mm blister carrier tape
Dimensions in millinpetres
Tape B, F P, P, S Skew. T, w Ad, By
sizg dnd
Ko
max. max. max.
4,0+0,1
3 | 230 |1a2z01 | 320201 150401 [@82:0.1 12,5 | 32,0+0,3
increments
4,0+0,1
a4 | 350 | 202204 | 0440201 505 |404%01 | 005 | 160 | 440£03
increments
4,0+0,1

so | 460 |262:01 | '©500FD] 20F | 524501 20,0 | 56,0 +0,3

incfements

72 | e00 | 2% 4,0 £0,15 68,4 + 0,1 72,0+ 0,3

’ 0720 %015 | 50402 01 | 30,0
in 4,0 e ! ’ 88.0
42,2 .
88| 76,0 0,’30 increments 84,4+ 0,1 -0,3/ ‘+0,4
50,2 + 100,4 + 104,0 Jee
104 91,0 i 4,0 +0,20 i 35,0 s 4.2
0,35 to 72,0 £ 0,20 2,0+ 0.2 —0,3/+0,5
58,2 + _in4,0 0,25 116,4 + 120,0
12 104,90 0.35 increments 0,2 -0,3/ +0,5
0,15
66,2 132,4 £ 136,0
134 123,0 040 |_U4712 :—; 9,\2,545 a9 _0 3/ +0 5
- 4‘0 ’ 2,0+£0,3
152 | 139,0 | 742% L 148,4 + 152,0
) 0,40 increments 0,3 -0,3/ +0,6
82,2 + 164,4 40.0 168,0
168 153,0 4,0 + 0,30 ,
0,45 to 72,0 £ 0,30 2,04 0.3 —0,3/+0,6
90,2 + _in4,0 0,35 180,4 + 184,0
184 169,0 0.45 increments 0,3 0.2 -0,3/ +0,6
4,0 £ 0,35
98,2 + to 72,0 £ 0,35 196,4 + 200,0

200 | 185,0 0.50 in 4,0 20+04 0.3 -0,3/ +0,6

increments

For respective dimensional codes, see Figure 14 and Figure 15.
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Table 17 — Component tilt, planar rotation and lateral movements

Tape size Component tilt Component planar rotation Lateral movement
mm (design value) 2 (design value) 2 mm

32, ‘é‘éand 10° maximum 10° maximum 1,0 maximum

72 to 200 5° maximum 10° maximum 1,0 maximum

For respective illustration, see Figure 16.

2 A design value is a calculated value for de5|gn purposes onIy For example component tilt is not intended to

IV IIIUdbUIVU UUI. Ib IIII.UIIUVU I.U UU I.IIV bdlbuldlUU VdIUU IUI I.IIV }JUL:I\VI. Uvblyll UI d deIIUI Lapv

5.8

Type 4 — Adhesive-backed punched plastic carrier tape for singled bare die and
other surface mount components (8 mm, 12 mm, 16 mm and 24 mm)

For nespective dimensional codes, see Figure 17 to Figure 19 and Table 1810 Table 20. Type 4

carripr is designed specifically for automated handling of components, sugh as singled bare

die.

Components are placed on an adhesive film in compartments. The compartment is defindd by

dimgnsions V4 and V,, which are virtual boundaries of maximum practical sizes that enablg
multiple of component footprints. The boundaries shall-not be used as fiducials for

of a

use

component placement during taping. Refer to 9.4.2 for component positioning and ldgteral

placément.

)
— Adhesive
1 -4
_/ --------- T freee- T
_ _A _

Figure 17 — Adhesive-backed punched carrier-tape dimensions

Direction of unreeling —#»

(4 mm compartment pitch)

= @

IEC

IEC

Figure 18 — lllustration of 2 mm compartment pitch
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Component |
planar rotation _ |
Refer to Table 20 g

‘ Tupical /
| Typical 7T

. Poa . . Poa ;
i i
G0 Oloy
|

Component [atpral

|
\—]
= component corrt1po|r_1ent —_— displacement
'
centre lines centre fines Refer to:Table|20
IEC IEC

Direction of reeling
~— during component
placement into tape

a) Sketch P b) Sketch Q
Component planar rotation Typical component centre lines
Top view Top view

Figure 19 — Maximum component planar rotation, and lateral displacement

Table 18 — Dimensions of adhesive bhacked punched carrier tape

Dimensions in millimpetres

T§;e D, E, P, P T, G T We P, pifch
sizle cumulative
tolerance
max. | min. | max.
2,0 £0,05
8, 12, (w=28and 12)
16and | 1575 | T7°* | 4:0470,025 01 | 075 | 11 | aboe £02/
24 : 2,0+0,1 10 pitghes
(W =16 and 24)

For nespective dimensional codes, see Figure 17 to Figure 19.
& Gap W, is optignal” and is defined together with the end-user. W, is determined from the compgnent
specifications”(dimension B and surface terrain). Its purpose is to

h) minimize adhesion of the component to optimize consistent retrieval at the pick point. This is espegially
impertant with components having a surface contact area of 10 mm? or greater with the adhesive film;

b). “«Secure retention of component in compartment during reeling/unreeling.

b Gap Wy is typically < (0,5 x component dimension in the direction of ), see Figure 17.

¢ Gap W, is centred along the F, centreline.
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Table 19 — Variable dimensions of adhesive-backed punched carrier tape

Dimensions in millimetres

Tape size F, P, v, v, w
1,5 3,1
8 3,50 £ 0,05 2,0+ 005 8,0 9%
PE 3,1 3,1 '
2,0 £ 0,05 1,5 6,35
4,0+0,1to +0,2
12 5,50 + 0,05 12.0 £ 0.1 in 3,1 6,35 12,0 7]
4.0 increments 6,35 6,35
4,0+0,1to 6,35 10,2
16 7,50 £ 0,05 16,0 £ 0,1 in 16704°9-4
4,0 increments 10,2 10,2 '
4,0+0,1to 10,2 17,3
24 11,50 + 0,05 24,0£0,1in 24,0 *23
4,0 increments 14,0 17,3 '
For fespective dimensional codes, see Figure 17 to Figure 19.
NOTE Dimension E,, as defined in type 1a, type 1b, type 2a and type 2b, is for type4 tape minimum value ¢nly,
but ¢an be derived as a reference dimension by subtracting £, from W (maximuwm).

6.1
For

a)

b)

Table 20 — Component planar rotation and-lateral displacement

Tape size Component planar rotation Component lateral displacement
mm mm
0,05 maximum
8,12, 16 . . (F1=2)
d 24 5° maximum -
an 0,1 maximum
(Py = 4)

For respective dimensionahcodes, see Figure 19.

Polarity and orientation requirements of components in the tape

Requirements for all types
all tape types, the following requirements apply.

All polarized components shall be oriented in one direction. For components with| two
terminations, the cathode side shall be either adjacent to the round sprocket hole or the last
a

n inlaoavun tha nanleanna inlace ~Atharmaden ananifind tn thn Antail o Aanifinati .
O Ca v et e PaCtagC,umC oS Ut CTrwisTop T oMU o U tanm SpoormoatoT:;

a
TTC

For components in flat packages (for example, chip carriers and SO-packages) with more
than two terminations, termination No. 1 shall be adjacent to the round sprocket hole, unless
otherwise specified in the detail specification;

For die products (bare die or bumped die) with more than two pads or terminations, pad
No. 1 shall be located on the side adjacent to the round sprocket hole, unless otherwise
specified in the detail specification;

For components with a lead configuration corresponding to IEC 60191-2, the component
side from which one single termination emerges shall be at the compartment side closest to
the round sprocket holes in the tape and the mounting side shall face the bottom of the
component compartment;

For quartz-crystal units with two terminations located on one side of the package, the
terminations shall be located at the round sprocket hole side;
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f) The polarity or orientation of components with other shapes or termination configurations
shall be stated in the detail specification (see Figure 20).

S O @ SO

Em,ﬂ Dm,ﬂ Dm,ﬂ

Ao Ay Ao
Pirectiom of unreeting Ditection of unreelng Direction of unreeling
IEC IEC 1EC
a) | Cathode is in the upper b) Termination No.1 is in the c) Termination No.1 is in the upper
left upper left right
The draphical symbol "-", which stands for the position of the cathode side, is shown in a). The mark "e", which
standp for the position of termination No.1, is shown in b). Another position of termination’No.1 is shown in c¢), where
the pgsition cannot be settled as in b).
Figure 20 — Example of polarity and orientation

6.2 | Specific requirements for type 1a
Typg 1a has a top cover tape and a bottom cover tape on both sides of the carrier {ape.
Thenefore, components may be placed with the mounting side orientated to the bottom of the
top dide of the tape (for the bottom side of the tape, see 11.1). If the mounting side needs {o be
revefsed (as is the case for some type of surface-mounted components), the tape is re-spopled.
Then, the bottom cover tape is removed to invert the components.
6.3 | Specific requirements for type 4
The |non-active side of the component'is generally placed at the bottom side of the tape], i.e.
affixed to the adhesive layer. This\orientation enables additional visual inspection and probe
testipg 'in-situ’, within an open compartment, since a cover tape is not required for compdnent
retention. In the case of flipschips or WLCSP, the component may be placed 'bumps dowp' on
a spe¢cial adhesive layer designed for that purpose. Bumps down orientation, on adhesive {ape,
protects the bumps from.damage attributable to abrasion or mechanical handling.
7 Carrier tape requirements
7.1 | Taping-materials
Tapipgimaterials and techniques shall be selected to avoid damage to electrostatic-sengitive
compehenis-
Components shall not stick to the carrier tape.
7.2 Minimum bending radius (for all types)

When the tape is bent with the minimum radius (measured at the bottom side of the tape, see

Figure 21) given for a particular tape width as indicated in Table 21,

damaged and the components shall maintain their position and orientation in the tape.

the tape shall not be

Tape material should have such properties that without additional assistance the material can
easily bend to the radius specified in Table 21. Otherwise, the tape cannot be handled anymore.

Tape with components shall pass around the radius R specified in Table 21 without damage.
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IEC

a) Punched tape

b) Blister tape

Figure 21 — Bending radius

Table 21 — Minimum bending radius

Dimensions in millimpetres
w P, R
min.
Type 1a, type 1b,type 2a, type Type 4 only®
2b and type 3
4 1 25 25
8 1,2 and 4 25 25
12 2,4 and 8 302 50
16 4,8,12 and 16 30 50
24 4,8 and 12 30 50
24 16 and 24 30 89
32 4 to 32 40 n/a
44 4 to44 40 n/a
56 4 to’56 50 n/a
72 to 200 4 to 72b 75 n/a

n/a

Not applicable.

N

1
t

r

or punched tapes, the minimum bending radius shall be 25 mm.

b Jlhe minimum' bending radius for the tape with components is proportional to the component dimension i
, direetion of the carrier tape compartment. A minimum bending radius of 100 mm is recommended for 24

hpes, containing singulated bare die when the component/compartment pitch P, (Figure 17) is 16 mm. Y
pquired, a length of carrier tape trailer can be spooled on the reel to increase effective reel hub diame

h the
mm

hen

er N

(Figure 26).

7.3

Camber

The camber shall be measured with the carrier tape passed between two plates and without
tension applied to the tape. To measure camber accurately, both left and right edges of the
250 mm carrier tape shall be in contact with the straight edge. Measure the largest camber
between two edges of the tape in accordance with Figure 22. The camber shall not exceed
1 mm over 250 mm in either direction, unless otherwise specified in the relevant specification.
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8

For type 1a, type 1b, type 2a, type 2b and type 3 the following cover tape requirements aj

a)

b)

c)

Clearance
=0,5t0 1 mm
Transparent /
plate T
Transparent plate
°
Carrier tape Straight
edge
560, ODODODEODODODO 9575
o soapnunl 000755
it ggss iy
L I % \\
< HAN it
Base plate 1 mm max. in either direction, unless otherwise
Straight edge specified in the relevant specifications
. 250 mm -
The left edge is The right edge s
contacted with contacted with
the straight edge the straight edgg.

2SR

Figure 22 — Measuring method and‘camber

Cover tape requirements (for type 1a, type b, type 2a, type 2b and type 3

the cover tapes shall not cover the roundcsprocket holes (type 1a, type 1b, type 2a, tyq
dnd type 3) and elongated sprocket holes (type 3);

the adhesive and material of the ceover tape shall not adversely affect the mechanica
dlectrical characteristics and the.marking of the components;

omponents shall not stick te(the cover tape;
ne cover tape(s) shall noet:become detached;
ne cover tape(s) shall'not protrude beyond the edge of the tape;

G
t
t
the cover tape shallnot be attached to the carrier tape on the surface between two adjg
gomponent pockets.
A
G

n exceptiofimay apply in those cases where thin components, during reeling or de-regq
an slide fram pocket to pocket. In these cases, the surface between two adjacent poq
may be dot sealed according to the peel force requirements (see Figure 23 and Table

IEC

—

ply:
e?2b

and

cent

ling,
kets
P2).
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Carrier tape Dot seal
N |

o oloio o O

IEC

a) Top view

Dot seal  component

b) Section A-A

Figure 23 — Dot seals for thin components (as exceptions)

g) Tlhe break force of the cover tape shall befat least 10.

h) The angle at the peel strength test between the cover tape during peel-off and the direftion
gf unreeling shall be 165° to 180°. -Tthe cover tape shall adhere uniformly to the carrier|tape
long both sides in the direction ofiunreeling.

i) The peel force with a peel _speed of 300 mm/min £ 10 mm/min shall be as indicated in
Tlable 22.

Table 22 — Peel force

Tape width Peel force 2
w
mm N
4 0,1t0 0,7
8 0,1t0 1,0
12 to 56 0,1t0 1,3
72to260 Otto+5

Type 1a, type 1b and type 2b: For very small components 0603M size or smaller, the mass is so light that
components may run-off from the component compartment when the cover tape is peeled. For these component
sizes it is recommended to use a peel force of 0,2 N + 0,1 N and, as aging may have an effect on the peel force,
this peel force should be valid for at least 7 days after sealing.

Unless specifically requested by the end-user, the sealed tapes shall not be bent in the opposite direction to
maintain the appropriate peel force of the cover tapes.

a8 Peel off forces might be higher in case a sealing between adjacent pockets is used, for example dot seal as
shown in Figure 23.
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9 Component taping and additional tape requirements

9.1 All types

Components shall be prevented from falling out of the component window of the tape. This is
normally done by cover tapes on one (blister-tape) or both (punched-tape) sides of the carrier
tape. Requirements for type 1a, type 1b, type 2a, type 2b and type 3, which use cover tapes,
are listed in Clause 8. Type 4 does not require a cover tape, because components are affixed
to the adhesive backing when taped and are held in position.

Tapes_in adjacent layers shall not stick together when wound on the reel

The ftapes shall be suitable to withstand storage of the taped components without.danggr of
migration of the terminations or the giving off of vapours which would make soldering difficult
or deteriorate the component properties or terminations by chemical action.

The [carrier tape material shall not age and lose strength so that it breaks-on unreeling when
the taped components are fed from the package by hand into the assembly machines. C3rrier
matgrials shall not delaminate in a manner that would prevent proper delivery of the compdnent
in the assembly process.

The preak force of the tape in the direction of unreeling shall be at least 10 N. Properties df the
splice tape should be such that it can be attached to the sarface of the carrier tape and dover
tapel[and will not hamper the transport of the carrier tape’ and cover tape. When splicing is
applied, the misalignment of the holes on each side~0f the splice shall not be greater |than
1£0,1p mm in any direction.

To njinimize the effect of losing components by electrostatic discharge, it is recommended that
the packaging materials, component placement equipment, and controlled environmental
conditions be optimized to effectively dissipate any charge build-up. This charge, commonly
referred to as tribo-electric charge, should be controlled.

NOTH See IEC 61340-5-1 and IEC TR 64340-5-2 for the guidelines.

In addition, the following measuring methods of electrostatic performance while the cover|tape
is peeled off the carrier tapelinn SMD taping with a tape width of 4 mm, 8 mm, 12 mm and 16{mm,
are gshown in Annex B:

a) dlectrostatic potential generated;

b) eglectrostatic.charge decay performance acting in the longitudinal direction of the carrier
tape.

9.2 | Specific requirements for type 1b

The presénce of burrs, fluff or deformation should be kept to a minimum and shall not affeqt the
removal of components. The presence of tluff shall not affect the mounting of the component.

Recommended measuring methods for carrier tape thickness (7'and T3), cavity (45 and B() and
cavity depth (dimension K) shall be in accordance with Annex A.
9.3 Specific tape requirements for type 2b

The carrier tape and cover tape shall be made of a plastic material which does not shed
particulates and has antistatic characteristics.

The carrier tape material should be suitable for use in the applicable cleanroom classification
for which it is intended.
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Specific requirement for type 4

9.4.1 General

Components shall be prevented from falling off the adhesive backing of the carrier tape and
shall remain in fixed position for automatic handling. Components shall be firmly affixed to the
adhesive backing. No lateral or rotational movement of the component is allowed after
placement on the adhesive backing.

During unreeling, components shall be capable of clean release from the carrier tape, without
damage or adhesive residue.

The pdhesive backing shall remain in position and not become detached.

9.4.2 Coordinate system

For the coordinate system of type 4, the following requirements apply.

a)
b)
c)

d)

g)

h)

The coordinate system shown in Figure 24 is established to define caftrier tape dimensig
tbgether with component placements on adhesive-backed punched'plastic carrier tape

Tlhe abscissa is a 0-0 datum straight line of infinite length to align the centres of a plu
gf round sprocket holes throughout the entire length of the,dontinuous tapes.

osition the centre of each round sprocket hole aligned along the abscissa.

CGompartments within the punched plastic carrierdape comprise virtual boundaries fo
placement of components at predetermined piteh”intervals throughout the length o
darrier tape.

arget location centre points for the planar-centroids of the components placed within
vrtual boundary.

T
points within the virtual boundaries. See Figure 24 and Figure 25.
d

omponent rotation shall béllimited to 5° from the abscissa axis centre line of the r
procket holes (see Figure 19).

dherence to the tolerances defined in Table 18 and Table 19 ensures that the follg
ritical criteria are maintained:

) precise alignment of all round sprocket hole centres along abscissa;

) consistent.pitch of the round sprocket holes throughout the entire length of the tap
) uniformydiameters of all round sprocket holes;

) pelacity and orientation of components in the tape.

ning
S.

rality

Ordinates are lines at right angles to the abscissa and uniformly spaced along its length to
P

r the
the

Horizontal and vertical coordinates dimensioned from the abscissa and ordinates estaplish
t

bach

he centre of the components shallbe located within a 0,2 mm diameter of the target cenptre-

bund

wing

1%

Table 23 — Absolute referencing data for component target position

Dimensions in millimetres

Tape size F, Py,
8 3,5 2,0
12 5,5 2,0
16 7,5 2,0
24 11,5 2,0
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. Round Punched plastic
Ordinates sprocket hole carrier tape

)P/ Pressure-sensitive
2A adheswe tapes

- o)
PP POy 73

Y

- | - T - T o
§ S 4/1 ____________ N PR
Virtual boundary Target centre point
compartments for components

IEC

Figure 24 — Type 4 coordinate system

9.4.3 Component positioning and lateral displacement

For
com

type

he component positioning and lateral displacement,(see Figure 19 and Figure 25.

1a, typelb, type 2a, type 2b and type 3, but relative to a virtual target point at an abs

posifion given by P,, and F5. Table 23 gives the<absolute position of this target point rel
to thg sprocket-hole centroid for different tape sizes.

The
in Fi
of th

It is

displ

than
com

e component placement system ahd not the tape.

normal for the user drawing to specify the maximum component rotational and |

bonent position at the pick point is critical. The component should not protrude abov

top gurface of the carrier tape. This is shown in Figure 25 a) where the component thick
(Z) shall not be more than the punched tape thickness (7).

The

bonent position in type 4 tape is not measured with respect to the compartment, as in

Dlute
btive

maximum displacement of the actual component position from this target location is shown
gure 25 b) and may be negative or. positive. This displacement is a function of the accyracy

eral

acement of the component when delivered in type 4, which may have a tighter tolerpince
that shown in Table 18-and Table 19 [see Figure 25 b) ], where the repeatability of the

the
hess
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I\:
N
>

Punched tape thickness
T > component thickness Z

* Z<T
.————+ Virtual component boundary \

i
|
o=
|
Fa

9.5
9.5.1

Die
the ¢

designed for these types of product nermally contain certain design features to protect th

and
the
undsg

NOTH

The
prod

9.5.2

Typs
die d

'|‘ T (ref). Not to be used as j ] I
a datum for component } Centroid of component.is
placement ! targeted on centre of absc

and ordinate, Fp @hd\Pyp
IEC

Direction of reeling
~— during component
placement into tape

a) Sketch R b) Sketch'S
Side or front Component-ocation
Sectional view

Figure 25 — Component clearance and positioning method

Specific requirements for tapes containing«ie products
General

products, such as bare die and bumped>die (flip-chip), require special handling to en
ies are not damaged during tape leading, transportation, storage and unloading. T

brevent edge or corner chipping,from occurring and, in the case of bumped die, to pr
umps from damage. Particular care should be taken to prevent very thin die from sl
r the cover tape between-adjacent pockets.

Ssa

IEC

sure
hpes
b die
btect
ding

Refer to IEC TR 62258-3 for handling recommendations.
content of 9.5,2,.9.5.3 and 9.5.4 should be considered where the tape is used fof die
ucts.
Tape'design for tapes containing die products
1aftype 2a, and type 2b should have special design features to ensure the corners df the

o.noet contact the corners of the pocket. A square or circular relief may be used.

Type 2a and type 2b should include special features in the base of the cavity to protect bumped
die, where the die is placed in the pocket 'bumps down'.

Type 4 does not require special features since it is inherently designed for die products.

NOTE Type 1b and type 3 are not suitable for use with die products.

9.5.3 Cleanliness

Tapes that are to be used for storing die products shall be in compliance with clean room class
requirements. The sealed bags containing the tape shall only be opened in a suitable
environment such as a clean room.
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Tapes shall be free from any burrs or particles that may dislodge during handling or storage;
they can stick to the surface of the die and cause damage.

Precautions should also be taken to ensure that no fibres or residue are released that could
adhere to, or damage, the die product when the cover tape is removed.

9.5.4 Die lateral movement (type 1a, type 2a and type 2b)

The edges of die products are fragile and the design of the pocket in the tape should provide
for minimal lateral movement of the die within the pocket during loading, unloading and
transportation. Special punching or forming may be required to achieve the necessary
tolerances to minimize lateral movement.

Die products generally require tighter tape tolerances to minimize lateral movement.

Tapgs with a width W of 8 mm and 4 mm should allow for a lateral movement of 0,1 mm
maximum. Tapes with a width # of more than 8 mm should allow for a tateral movement of
0,15mm maximum.

10 Reel requirements

10.1] Dimensions
10.1]11 General

For the reeling of tapes, reels with the essential dimensions listed hereinafter shall be ysed.
The total number of components on the reel shallsbe such that the components and thelfinal
cover do not extend beyond the smallest dimension of the flange (in the radial direction).

10.1{2 Reel dimensions

For the reel dimensions, see Figure 26 and Table 24.

Figure 26 — Reel
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Table 24 — Reel dimensions

Dimensions in millimetres

Tape Reel Hub Reel inner Reel overall Reel inner Reel inner
width diameter? diameter width width width width
w A N w,b W, W, W,

max. min. max. min. max.
4 180 50 4,2 +0,75 7,95 3,9 5,95
8 50 8,4+1,5 14,4 7,9 10,9
12 60 d 12,4 + 2 18,4 11,9 154
16 60 16,4 + 2 22,4 15,9 19,4
24 382 60 ° 24,4 +2 30,4 23,9 27,4
32 80 32,4 +2 38,4 31,9 35,4
44 80 44,4 + 2 50,4 43,9 47,4
56 100 56,4 + 2 62,4 55,9 59,4
72 72,4 min. 89,0
88 88,4 min. 105,0
104 104,4 min. 121,0
120 120,4 min. 37,0
152 152,4 min. 169,0
168 168,44min. 185,0
184 18454 min. 201,0
200 200,4 min. 217,0

For the respective dimensional codes, see Figure 26.

[=
b\
F
A

referred nominal reel diameters, in millimetres, are 180, 254, 284, 330, 360, 382 and 560.

easured at the hub.

or type 4: 100 min.

or punched tapes, the ‘minimum diameter shall be 50 mm.

10.1

3 Reel hole dimensions

For the reel-hole dimensions, see Figure 27 and Table 25.
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Figure 27 — Reel hole presentation
Table 25 — Reel hole dimensions
Dimensions in millimetres
Symbols All types
B 1,5 minimum
D 20,2 minimum
13,0
C +0,5/ -0,2
r 0,5%x B

For respective dimensional codes, see Figure 27.

An a
also[be a corresponding*adequate access hole.

10.1]4 Drive hole dimensions (optional)

For fhe driverhole dimensions, see Figure 28 and Table 26.

dequate tape slot at\the hub of the reel may be provided for the trailer. There should

then
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Figure 28 — Drive hole layout
Table 26 — Drive hole dimensions
Dimensions in millinpetres
Symbols All types
Dpy 7,6 t09,5
M 25,4 to 28,55
For respective dimensional codes, see Figure 26 and Figure 28.

The hub diameter should be.chosen appropriately for the following conditions:

a) the drive holes shall:be located inside the hub of the reel;
b) the drive hole shall'not interfere with the tape slot at the hub of the reel.

10.2( Marking

The reel shall'provide space for a label. The label shall be placed on the outside of the flange
oppgsite\the round sprocket holes (see Figure 29).

The marking on the reel shall comply with the requirements of the detail specification of the
component.

Further information may be given by normal script or in code form for automatic reading, for
example, OCR, bar code, and magnetic.

In the case of bar codes, it is recommended that bar code 39 be used, as specified in
ISO/IEC 16388. For optical character recognition (OCR), OCR B should be used.
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11 Tape reeling requirements

1.1

All types

Tape with components ready for assembly placement shall be spooled in such a way that the
round sprocket holes shall be on the left-hand side as the tape enters the feeder as viewed
from the back end of the feeder looking towards the bed of the assembly machine (see
Figure 29).

Tape with components shall wrap around the hub (see dimension N in Figure 26) without

dam

ge

Com

The
bottd

11.2

Typs
mou
shall

11.3

Gen
lead

ponent tapes shall be wound on reels suitable for feeding automatic mounting pfachir

mounting side of the components shall be oriented to the bottom side of |the tape.
m side is defined as the invisible side of the tape when reeled (see Figure-29).

Round sprocketihole

Tape_d
upper side
O O 300

Tape bottom/side

Direction of unreeling ——p

Reegl
IEC

Figure 29 — Tape reeling and label area on the reel

Specific requirements for type 1a

nting side needs to\be reversed (for some types of surface-mounted components), the
be re-spooled( Then, the bottom cover tape shall be removed to invert the componer

Specific/requirements for type 4

es.

The

1a has a top coventape and a bottom cover tape on both sides of the carrier tape. [f the

tape
ts.

5 the

erally, Nit'is sufficient to wrap a layer of tape around the reel which normally comprise
pr for-the tape to protect the components in the tape. However, for additional protecti

wher
reel.

11.4

Leader and trailer tape

11.4.1 General

For t

he leader and trailer, see 11.4.2, 11.4.3 and Figure 30.

n or

e'the leader is insufficient. a static dissipative wrap may be wound around the completed
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Figure 30 — Leader and trailer
11.4]2 Leader
For fype 1a, type 1b, type 2a, type 2b and type 3 tapes, there shall be a leader of 400 mm
minimum of cover tape, which includes at least 100 mm of carrier tape with empty compartnents.
All of leader may consist of the carrier tape with empty compartments sealed by cover tape.
Typqg 4 tapes, which have no cover tape, shall include at least a leadefr’of 100 mm of cgrrier
tape|with empty compartments.
11.4|13 Trailer
There shall be a trailer with a minimum of 160 mm carriertape with empty compartments and
sealg¢d by the cover tape. The carrier tape shall be releasedfrom the reel hub as the last pgrtion
of the carrier tape unwinds from the reel.
11.5| Recycling
Tapg and reels should be made of recyclablé-material. When such material is used in reqls, a
recy¢ling symbol shall be marked on the reel.
The fequirements of ISO 11469 should be referred to for marking the material.
11.6] Missing components
The maximum number of empty pockets between the leader and the trailer shall be 1 penreel
or 0,025 %, whichever is\greater.
There shall not bé.consecutive components missing from any reel for any reason.
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Annex A
(normative)

Recommended measuring methods for type 1b

A.1  Measurement method for carrier tape thickness (7 and T3)

The equipment used to conduct these measurements shall be an external micrometer with a
measuring pressure of 1,5 N or smaller. To measure the tape thickness at the cavity, including
the puff, the probe shall be made of super-hard matierial with a recommended probe head
diameter of 2,0 mm.

The |thickness of the carrier tape shall be measured with an accuracy of 0,001 mm.|The
dimgnsion of the thickness excluding the puff of the bottom of the cavity is T, when the flat[side
is mg¢asured adjacent to the round sprocket holes. The dimension of the thickness including the
puff pn the bottom of the cavity is 7.

Meagsurements shall be made at the points shown in Figure A.1.

hickness 7’3 —— N mmmmmomm- thickness T

. Sprocket holes
Cavity .
Carrier tape \ / Carrier tape

T3 measuring(point T measuring point .

Figure A.1 — Carrier tape thickness measurement points

A.2| Measurement method for cavity (4, and B)

A measuring viewing scope with 10x magnification or more shall be used.

For dimension 4y and dimension B, the minimum value including deformation of material ghall
be }easured Using an adequate light source to illuminate the surface of the tape and allow

measurement of the features as shown in Figure A.2. Fluff should be excluded fron| the

dimgnsion.
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For dimension 4 For dimension 4
and dimension B, and dimension B,
Minimum value Minimum value
For dimension 4, For dimension 4,
and dimension B, and dimension B,
Minimum value Minimur-valde

Figure A.2 — Cavity cross-section

A.3| Measurement method for cavity depth (dimension Kj)

The pavity depth K should be the distance between the centre of the bottom of the cavity and
the darrier surface at the centre point between the round sprocket hole and the cavity.

An example of a measurement of cavity depth K.is to use a non-contact measuring systgm to
perfoarm a measurement in accordance with Figure A.3.

Centre point between [

"7 7 sprocket hole and cavity ___“»__ .
Centre point of . I

bottom of cavity '

Cavity depth K

y
~ A

EC

Figure A.3 — Cavity depth dimension
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B.1

Annex B
(informative)

Measuring methods of electrostatic potential and

charge decay performance while cover tape is peeled off
from carrier tape containing surface mount devices

General

Surface mount devices (hereinafter referred to as SMDs) are usually packaged in the fof
tapeland reel. It is necessary to peel off the cover tape from the carrier tape in order 10:piq
an SMD from the cavity.

Wheh peeling off the cover tape from the carrier tape, electrostatic charges_are“generatg

the

geparation of materials. These charges can cause the following detrimental effects:

—

ne SMD sticks to the cover tape, and causes an empty cavity;

—

ne SMD sticks to the inside the cavity of the carrier tape, and the pick and place magq
gannot pick it up.

The [generated electrostatic potential and its subsequent ‘decay time depend on the follo]
factgrs:

and after peeling off the cover tape and the ‘peeling off conditions;
type and size of SMD, the reel size;

the storage conditions.

Howgver, no applicable standard that considers the above factors exists for the measure

of th

NOTH There is a U.S.A. standard for measuring the electrostatic potential when peeling off adhesive taped

ESD

In ag

ADV 11.2:1995) but they are not applicable for non-adhesive tapes.

for the measurement method of the electrostatic charge decay performance.

Thergefore, améthod for measuring the electrostatic potential and charge decay perform

unddg

stanflard'which introduces a new way of thinking.

the SMD is damaged by electrostatic discharge and/or its characteristics are degraded;

m of
k up

d by

hine

wing

packaging materials and sealing methods for SMD taping, environmental conditions béfore

ment

b electrostatic potential generated during peeling off the cover tape from the carrier tape.

(e.g.

dition, no applicable standard that considers the characteristics of the SMD taping eixists

ance

r the_actual conditions of peeling off the cover tape needs to be specified in an¢ther

The data gained by the methods described In this annex are an important tool to develop and

eva

luate effective countermeasures against the above detrimental electrostatic effects.

This annex describes method for measuring the electrostatic potential generated when the
cover tape is peeled off from a carrier tape, and a method for measuring the electrostatic charge
decay performance by resistive properties acting in the longitudinal direction of the carrier tape.

This annex applies to SMD tapes with widths of 4 mm, 8 mm, 12 mm and 16 mm.


https://iecnorm.com/api/?name=c14d98e068a2f7186db23d734e32b214

— 46 - IEC 60286-3:2022 © |EC 2022

B.2 Method for measuring electrostatic potential and charge decay
performance

B.2.1 General

Electrostatic potential and charge decay performance shall be measured in accordance with
B.2.2 to B.2.7.

A configuration diagram of the measurement method using an electrostatic potential measuring
instrument is shown in Figure B.1. Figure B.2 shows the measurement method of electrostatic
poteptial generated when cover tape is peeled off the carrier tape Figure B 3 showg the
conflguration of the measurement method for electrostatic charge decay performance,| and
Figufe B.4 shows the measurement method:

a) the capacitance of the measuring position (the metal flat plate electrode and) non-coptact
probe) is 10 pF or less;

b) the insulation between the metal flat plate electrode and the electrostatic-potgntial
easuring device itself should be 1 x 10'4 Q or more;

c) 4dll measuring instruments should be connected to the ground paint,

Peeling direction
of cover tape

- '/‘4‘ ) Metal flat plate electfode
= Carrier tape

Peeling angle

000000
cooooo OO

D Recorder
Ground point
- Electrostatic charge menitor
p—

Groynd point

T

o |

IEC

Figure B.1 — Configuration of measurement method using
electrostatic potential measuring system
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Peeling angle
Cover tape

,/—K‘ Carrier tape
Conductive double-sided tape
I l—

Metal flat plate electrode

[ i ) |~\
[ L Cup-shaped metal shield
5 ‘\-—

Converter

Non-contact probe

Ground point
IEC

Figure B.2 — Diagram of measure electrostatic potentialwhen peeling cover tapqg

Support holding
the sample in the air

N

Insulating string

!

Sample

Electrostatic potential

measuring system
! c 9y

o)
O

Ground point

IEC

NOT Ineulafing :fring see B 2211

Figure B.3 — Configuration of electrostatic charge decay measurement method
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1m

/Y
v

Sample

\ Conductive double-sided tape

™~

y Metal flat plate electrode
1
I ! T IS Cup-shaped metal shield
Converter Non-contact probe
|
/,/‘\-\ M
U
- — —
Ground point Ground point

IEC
Figure B.4 — Diagram of the measurement of electrostatic chargedecay performanice

B.2.2 Measurement instrument and device
B.2.2.1 Electrostatic potential measurement instrument

The |electrostatic potential measurement instrument used is a noncontact type which| can
measgure electrostatic potential, satisfying the following requirements:

a) measure the electrostatic potential with the range up to £ 5 kV;

b) response time is not more than 100 ms,and preferably as fast as possible.
B.2.2.2 Wrist strap

The wrist strap shall be as specifiedyin IEC 61340-4-6.

B.2.2.3 Metal flat plate electrode

Unless otherwise specified- in a related standard, the metal flat plate electrode shall be as

aterial: stainless steel, specified in ISO 16143-1;

tructure: possibility to stick a conductive double-sided tape which fixes the sample aft the
time of .measurement, and to firmly fix the non-contact probe portion of the cup-shaped
etal-shield without loosening;

iménsions: it should be able to stick the sample and dimensions are as follows:

length: 200 mm = 10 mm
width: 20 mm + 1 mm

thickness: 2,0 mm to 3,0 mm
B.2.2.4 Cup-shaped metal shield

The purpose of the cup-shaped metal shield is to cover the measuring portion to prevent the
effect of disturbance, such as electrostatic induction.

B.2.2.5 Recording devices (data loggers, etc.)

The recording devices shall be capable of recording the time-course measurement data of the
electrostatic potential specified in B.2.6 and the electrostatic discharge performance specified
in B.2.7.
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B.2.2.6 lonizer

lonizers shall comply with the provisions of IEC 61340-4-7.

B.2.2.7 Cleaning solvent

A volatile cleaning solvent shall be used to wash dust, chemicals, finger marks, etc. from the
following:

a) metal flat plate electrode;

b) measuring equipment;

c) f

ngers of the operator, and so on.

For ¢xample: isopropyl alcohol.

B.2.]

The
test
covel
the

B.2.]

The

p.8 Conductive double-sided tape

conductive adhesive double-sided tape shall be made of such a material that the ad
sample does not peel off from the metal flat plate electrode specified in B.2.3.3 whil
r tape of the test sample is peeled off. The surface resistance~and volume resistan
haterial shall be 100 Q or less.

.9 Electrostatic charger

charger shall be capable of charging the sample above +1 000V to measure

elecfrostatic charge decay from the sample.

B.2.]

It sh
carri

.10 Insulating clip

er tape, and the insulating clip is made of insulating material which does not rel

elecfrostatic discharge, and its surfacé’resistance and volume resistance are 1 x 1014

moreg.

B.2.]

The
the 3

.11 Insulating string

nsulating string shall be ' made of a material having enough strength to hold the samg
ir when measuring:the leakage of electrostatic charge, and the surface resistance an

volugfne resistance of ‘the material shall be 1 x 1014 Q or more.

B.2.]

The
sam

.12  Crimping jig

crimpingjig shall be capable of uniformly crimping the metal flat plate electrode t¢
ble.

ered
the
te of

the

bll be possible to grasp the insulating:¢lip by hand while the cover tape is peeled off the

base
Q or

le in
l the

the

B.2.2.13 Anti-static shoes and anti-static floors

The combination of antistatic shoes and of the antistatic floor shall comply with IEC 61340-4-5.

As a

result, the electrostatic potential of the human body is within + 20 V.

B.2.2.14 Static control garments

The static control garments shall be as specified in IEC 61340-4-9 and the electrostatic potential

shall

be within £ 100 V, measured by a surface electrometer.
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B.2.2.15 Surface electrometer

The surface electrometer shall be a non-contact type instrument capable of measuring
electrostatic potential.

For example, the instrument is preferably a handheld instrument that can measure electrostatic
potential in the range of + 2 kV and has a response time of less than 100 ms.

B.2.3 Sample (test specimen)

B.2.3.1 General

The pample shall be a taped SMD with tape widths of 4 mm, 8 mm, 12 mm, and 16 mm.or |ess,
in adcordance with B.2.3.2 to B.2.3.3.

The preparation of samples before measurement shall be in accordance with B.2:3.4.

B.2.3.2 Sample used for electrostatic potential measurement
The pample used for the measurement of electrostatic potential is a-ftaped SMD:

a) the length of the carrier tape shall be 200 mm £ 10 mm, unfess otherwise specified i the
detail specification;

b) the length of the carrier tape is securely sealed by the cover tape, and the end of the dover
tape is only about 30 mm in length, which can be gripped by an insulating clip, as shoyn in
Higure B.5.

Dimensions in millimpetres

Carrier tape Cover tape

\ —

11~ I -[ =& G-t~ it -1~ i~ -1~

200 £10

A

;‘
|

Figure B.5 — Dimensions of the sample

B.2.3.3 Test'sample used to measure electrostatic charge decay performance

The [length>of the test sample used for the measurement of electrostatic charge decay
performance shall be 1 m, unless otherwise specified in the detail specification.

B.2.3.4 Preparation of test samples before measurement

In order to improve the efficiency of measurement, the required number of samples shall be
prepared before measurement and kept under the environmental conditions listed in Table B.1,
in accordance with the related document.

B.2.4 Pre-treatment conditions and measurement environment conditions

The pre-treatment conditions (environmental storage conditions before measurement) and
measurement environment conditions shall be in accordance with any of the conditions in
Table B.1 specified in detail sepcifications. If there is any doubt about the judgment in
Condition 2, the measurement shall be repeated in Condition 1.
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Table B.1 — Conditions of the environment in which the samples are kept and the
conditions of the measurement test environment before measurement

Condition Pre-treatment conditions Measurement environment
conditions
Temperature Relative humidity Standing time Temperature Relative humidity
°C % h °C %
1 232 15+ 3 48 or more 23+ 2 15+ 3
2 23+ 2 503 48 or more 23+ 2 503

NOTE According to the provisions of IEC 61340 series, the relative humidity in condition 1 is 12 %, but in-thig annex
the felative humidity is changed from 12 % to 15 %.

B.2.% Measurement conditions

B.2.5.1 Peeling speed

The peeling speed shall be measured in the range of 300 mm/min toc42-000 mm/min with higher
spedd than the peeling speed of the cover tape of the actual pick’land place machine, and at
the dame speed every time, unless otherwise specified in the detail specification.

The [peeling speed is confirmed by the rise time of electrostatic potential measurement |data
recofded in the recording equipment.

B.2.5.2 Peeling angle

The hominal peeling angle shall be between 165° and 180°, unless otherwise specified in the
deta|l specification. However, in the case ofia hearly horizontal angle of 180°, the peeled dover
tape|shall not be allowed to come into caontact with measuring instruments such as the carrier
tapeland the electrostatic potential measuring instrument.

B.2.¢ Method for measuring electrostatic potential
The glectrostatic potential measurement procedure shall be as follows.

a) The measuring insttiments and all samples are left in the environment beforgl the
measurement specified in B.2.4.

b) $Set the electrostatic potential measurement system. Connect the measuring equipmelnt to
the ground/point.

c) Tlurn omthe power of the electrostatic potential measuring instrument specified in B.2.2.1
hefore starting the measurement.

d) Tlhe‘operator wears a wrist strap as specified in B.2.2.2 on the wrist. Connect the grounding

conductor from the wrist strap securely to the ground point.

e) Clean the metal flat plate electrode specified in B.2.2.3 with the cleaning solvent specified
in B.2.2.7 and dry in air for more than 5 min.

f) Fix the conductive double-sided tape specified in B.2.2.8 uniformly and firmly to the metal
flat plate electrode specified in B.2.2.3.

g) Discharge the sample with the ionizer specified in B.2.2.6 by turning it on.

h) Align the end of the test piece of approximately 200 mm specified in B.2.3.2 with the end of
the metal flat plate electrode and use a crimping jig specified in B.2.2.12 to fix the bottom
of the test sample uniformly and firmly to the conductive double-sided tape fixed to the plate
electrode as shown in Figure B.2.

i) Turn on the switch of the recording device specified in B.2.2.5. Turn off the power of the
ionizer.
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The operator shall hold the cover tape of the sample with an insulating clip, peel off the
cover tape from the carrier tape under the conditions specified in B.2.5, and record the
maximum value of the electrostatic potential measured by the electrostatic potential
measuring instrument. The time transition waveform of the electrostatic potential displayed
on the recording device is also recorded.

If multiple samples are measured, procedures e) to j) are repeated. The sample size is 3 or
more.

After completion of all measurements, turn off all power switches.

B.2.7 Method for measuring the electrostatic charge decay performance

The measurement procedure of the electrostatic charge decay performance shall be as follows.

a)
b)
c)

d)

g)
h)

k)

he measuring instruments and all samples are kept in the environment specified*in B.2.4
efore measurement.

et the electrostatic potential measurement system. Connect the measuring”’equipmelnt to
ne ground point.

urn on the power of the electrostatic potential measuring instrument specified in B.2.2.1
efore starting measurement.

he operator uses a wrist strap as specified in B.2.2.2 on the Wwrist. Connect the grourlding
onductor from the wrist strap securely to the ground point.

Q0O - O - =t (0 >

lean the metal flat plate electrode specified in B.2.2.3.with the cleaning solvent spegified
n B.2.2.7 and dry it for more than 5 min.

ix the conductive double-sided tape specified inBy2.2.8 uniformly and firmly to the metal
at plate electrode specified in B.2.2.3.

- T

ischarge the sample with the ionizer specified'in B.2.2.6 by turning it on.

lign the end of the 1 m test piece specified in B.2.2.3 with the end of the metal flat plate
lectrode as shown in Figure B.4, and fix\the test sample uniformly and firmly to a conduftive
ouble-sided tape fixed to the plate electrode using a crimping jig specified in B.2.2.1P. At
this time, as shown in Figure B.3, the part protruding from the metal flat plate electrofle is
uspended from the top with an jnsulator, for example insulated string. specified in B.2.2.11,
nd to confirm the sample is.insulated from the ground point (measuring instruments, walls,
floors, etc.).

urn on the power of therecording device specified in B.2.2.5. Turn off the power of the
ipnizer.

he operator shall ¢harge the sample to more than 1 000 V with the electrostatic charger
pecified in B,2:2.9. The position to be charged is the part where the test sample is fix¢d to
the metal flat-plate electrode. After charging to more than 1 000 V, release the chafger.
hen connecCt the opposite end of the sample to the ground point, read and record the|time
taken for'the electrostatic potential to decay from 1 000 V to 100 V, from the data shown on
the equipment. The waveform displayed on the recording device shall also be recoided.
ake, measurements for both the positive and the negative charging conditions of the

loctractatic chAarany
CrectrostancCrarger

If multiple samples are measured, procedures e) to j) are repeated. The sample size is 3 or
more.

After completion of all measurements, turn off all power switches.
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B.3 Items to be described in the test report and items to be specified in the
related standards

B.3.1 Items to be described in the test report

The items described in the electrostatic potential and charge decay performance test score
sheet should be shown as follows.

a) General:
Test measurement date:

[[eSt measurement place:.
leasuring instrument name:
lanufacturer:

lodel:

alibration date:
ame of measurer:

b) Description and identification of the sample material:

N
N
N
Serial No:
d
N
O
1) Carrier Tape:
Manufacturer Name:
Name Model Number:
Colour:
Manufacture Date:
Lot Number:
) Cover tape:
Manufacturer name:
Name model number:
Colour:
Manufacture date:
Lot number:
3) Bonding method of carrier tape and cover tape:
Sealing maghine:
Setting\conditions:
4y Peeling strength between carrier tape and cover tape:

Peeling strength measuring instrument:

Peeling strength: N

5) Presence or absence of surface mount components (SMD) in the sample:
SMD item name (With or without):
Dimension:
Lot number:

c) Pre-treatment and test environment:

1) Measurement condition:
Temperature: °C;
Humidity: %;
Test time: h, min or s.
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2) Environment before measurement:

Temperature: °C;

Humidity: %;
3) Standing time:

From YYYY/MM/DD/TIME to YYYY/MM/DD/TIME, and total time
4) Measurement environment:

Temperature: °C;

Humidity: %;

5) Notes on the standing and measuring environment:
g) Use detergent and standing time after washing:

Ipstallation environment of measuring equipment and the status of measurés ag
glectrostatic of workers:
1) Instrument grounding and capacitance: Q, pF;

lonizer grounding status: Q;

) Antistatic status of work bench;
Existence of measures and ESD protection

3) Floor anti-static condition of measurement work place;

4) Combination of anti-static shoes and floor: V (at\ground level)* Without wrist st
5) Electrostatic potential when wearing the wrist-sttap of the worker: V (at gr
level);
g) Worker's clothes Surface potential: V.
Hlectrostatic measurement test conditions;
1) Retraction speed;
) Retracting angle;
3) Sample length: m, supportmaterial name: insulation resistance value: Q;
4) Sample number n (minimum 3):
Hlectrostatic potential and,electrostatic charge decay performance results
The measurement chart is attached.
1) Electrostatic potential measurement result:
Maximum electrostatic potential: V, V, V;
Averagé‘electrostatic potential: V.

) Electrostatic charge decay performance measurement results:
The time for the electrostatic potential to decay from 1 000 V to 100 V: s, s,

Binst

rap;
pbund

A 1
I'\VCIGHC vdaiucT. .

B.3.2 Items specified in related standards

The matters specified in the relevant standards are as follows:

a)
b)
c)

d)

Pre-processing and measurement environment;

Measurement conditions (peeling speed and peeling angle);

Length of the sample used to measure electrostatic potential or to measure electrostatic

charge decay performance;
Sample size.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

EMBALLAGE DE COMPOSANTS POUR OPERATIONS AUTOMATISEES -
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9)

Partie 3: Emballage des composants pour montage
en surface en bandes continues

AVANT-PROPOS

L4 Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com
dgq I’ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC(a pour ob
faporiser la coopération internationale pour toutes les questions de normalisation dans'les domain
I'dlectricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Nermes internatio
dgs Spécifications techniques, des Rapports techniques, des Spécifications accessibles au/public (PAS) 4
Gtides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée 4 des' comités d’étude
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organis
infernationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égalemer
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de (Normalisation (ISO), selo
cqnditions fixées par accord entre les deux organisations.

Lgs décisions ou accords officiels de I'|EC concernant les questions techniques représentent, dans la mesy
pgssible, un accord international sur les sujets étudiés, étant donné que\l€s/Comités nationaux de I'lEC intér
sdnt représentés dans chaque comité d’études.

Lgs Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
cdmme telles par les Comités nationaux de I'lEC. Tous les €fforts raisonnables sont entrepris afin que
s’@ssure de I’exactitude du contenu technique de ses Publications; I'lEC ne peut pas étre tenue responsa
I'd§ventuelle mauvaise utilisation ou interprétation qui en €st faite par un quelconque utilisateur final.

Dans le but d’encourager 'uniformité internationale, les-Comités nationaux de I'lEC s’engagent, dans to
mesure possible, a appliquer de fagon transparente {es Publications de I'lEC dans leurs publications natid
et| régionales. Toutes divergences entre toutes’Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées’en termes clairs dans ces dernieres.

L'|EC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépen
foprnissent des services d’évaluation de-conformité et, dans certains secteurs, accedent aux marqu
cdnformité de I'lEC. L’IEC n’est respons§able d’aucun des services effectués par les organismes de certifi
infépendants.

Tqus les utilisateurs doivent s’assurér qu’ils sont en possession de la derniére édition de cette publication
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Alicune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,

y fompris ses experts particuliers et les membres de ses comités d’études et des Comités nationaux de
pqur tout préjudice causé~enh cas de dommages corporels et matériels, ou de tout autre dommage de qu
ngdture que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
ddcoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
oy au crédit qui luirest accordé.

L’attention estiattirée sur les références normatives citées dans cette publication. L’utilisation de public
référencées, est obligatoire pour une application correcte de la présente publication.

L’attention.est attirée sur le fait que certains des éléments de la présente publication de I'|EC peuvent faire
dq droits“de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels dro
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L'IEC 60286-3 a été établie par le comité d’études 40 de I'l[EC: Condensateurs et résistances
pour équipements électroniques. Il s’agit d'une Norme internationale.

Cette septieme édition annule et remplace la sixieme édition parue en 2019. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)
b)

c)

ajout de termes et définitions;

ajout d’un tableau de classification des symboles relatifs au diamétre du trou d’entrainement
et a la distance entre le centre de I'orifice de la bobine et le centre du trou d’entrainement;

ajout du trou d’entrainement par rapport a la bobine (facultatif);
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d) révision des tolérances du diametre de I'orifice de la bobine;

e) révision des tolérances de dimension de la largeur de la bande d’entrainement de 72 mm,;

f) ajout de ’Annexe B (informative);

g) ajout de la taille de composant 0201M.

Le texte de cette Norme internationale est issu des documents suivants:
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ti a son approbation.
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lage

de cbmposants pour opérations automatisées, peut étre consultée sun le site Web de I'lEC.
Ce document a été rédigé selon les Directives ISO/IEC, Partie(2; il a été développé selop les
Dire¢tives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles pous
wwwl.iec.ch/members_experts/refdocs. Les principaux types®de documents développéq par
I'IEQ sont décrits plus en détail sous www.iec.ch/publications.
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INTRODUCTION

La mise sur bande correspond aux exigences des machines de placement automatique pour
les composants, et couvre aussi l'utilisation de la mise sur bande des composants et des puces
isolées pour des essais et autres opérations.
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EMBALLAGE DE COMPOSANTS POUR OPERATIONS AUTOMATISEES -

Partie 3: Emballage des composants pour montage
en surface en bandes continues

1 Domaine d’application

Lap
sans

ésente partie de I'|EC 60286 s’applique a la mise sur bande des composants électroni
fils de sortie ou avec trongons de sortie destinés a étre connectés a des.\cir

élecfroniques. Elle fournit uniquement les dimensions essentielles pour la mise sur.bandg

com

Lep

posants destinés aux opérations susmentionnées.

ésent document inclut également des exigences relatives a I’emballage.dé produits a

isolée incluant puces nues et puces a contact (puces retournées).

2

Les
de |

Références normatives

jocuments suivants sont cités dans le texte de sorte qu’ils’constituent, pour tout ou p
bur contenu, des exigences du présent document. (Bour les références datées, g

jues
cuits
des

puce

artie
eule

I’édifion citée s’applique. Pour les références non datées, la derniére édition du document de

référn

IEC
Dimd

IEC

appl
chad

IEC
appl

IEC
appl

IEC
appl

ence s’applique (y compris les éventuels amendements).

50191-2, Normalisation mécanique des* dispositifs a semiconducteurs — Par
bnsions

51340-4-5, Electrostatique — Partie 4-5: Méthodes d’essai normalisées pour
cations spécifiques — Méthodes.\de caractérisation de la protection électrostatique

ssures et des revétements de.Sol par rapport a une personne

b1340-4-6, Electrostatique — Partie 4-6: Méthodes d’essai normalisées pour
cations spécifiques — Bracelets de conduction dissipative

51340-4-7, Electrostatique — Partie 4-7: Méthodes d’essai normalisées pour
cations spécifiques — lonisation

51340-4<9, Electrostatique — Partie 4-9: Méthodes d’essai normalisées pour
cations spécifiques — Vétements

je 2:

des
des

des

des

des

3

3.1

" (] £ - . L 1
CIeS, UTTITITUUITS ©1 SYITIDUITS

Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s’appliquent.
Les définitions s’appliquent a tous les types, sauf mention spécifique.

L'ISO et I'l[EC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e |SO Online browsing platform: disponible a I’adresse https://www.iso.org/obp
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composant
partie électronique d’un produit qui ne peut pas étre physiquement divisée en parties plus
petites sans perdre sa fonction particuliere

Note 1 a I'article: Cela inclut les produits a puce unique.

Note 2 a l'article:

contraire.

3.1.2

taille de composant

tailld du composant identifiée par son code de taille métrique

Note [l a I'article: Ce code de taille est suivi par un M majuscule.

Note P a l'article: Pour éviter toute confusion possible avec les codes de taille en pouces, les'éqguivalence

donng

3.1.3
emb
prod
pour
lam

3.1.4

bande d’entrainement formée a la presse

<typg 1b> bande d’entrainement présentant des cavités concaves formées par compressid
matdriau de base

3.1.5

peluiche

<type 4b>Tfibre du matériau de base attachée a l'intérieur de la cavité

es dans le Tableau 1.

Tableau 1 — Codes de taille des composants

Code de taille métrique | Code de taille en pouces
0201M 008004
0402M 01005
0603M 0201
1005M 0402
1608M 0603
2012M 0805

allage

le confinement, la protection, I'alignement structuré pour un montage automs
bnutention et la livraison

Note 1 a I'article: Voir Figure 1.

3.1.6

bavure
<type 1b> saillie en surface d’'une bande produite accidentellement pendant la formation d’'une
cavité

Note 1 a 'article: Voir Figure 1.

3.1.7

défo

rmation

<type 1b> renflement sur la paroi interne de la cavité

Note 1 a 'article: Voir Figure 1.

Cela est appliqué a tous les types d’emballages pour les puces nues isolées, sauf indication

sont

uit composé de n’importe quelmatériau de n'importe quelle nature destiné a étre utilisé

tisé,

n du


https://iecnorm.com/api/?name=c14d98e068a2f7186db23d734e32b214

IEC 60286-3:2022 © |EC 2022 - 65—

3.1.8

boursouflure
<type 1b> renflement sur le c6té externe de la cavité

Note 1 a l'article: Voir Figure 1.

Bavure

-

Peluche

/"

3.1.9

ban
band

3.1.1

bande d’entrainement perforée

ban:e d’entrainement gaufrée

Déformation

Boursouflure IEC

Figure 1 — Vue en coupe de la cavité du composant (type)tb)

e d’entrainement estampée
e d’entrainement identifiée comme faisant partie du type\2a, du type 2b et du type 3

0

<typge 1a> bande d’entrainement dont les cavités concaves sont formées en percant un tropi sur
le matériau de base et en recouvrant le fond avec\la bande de couverture
3.2 | Symboles
Les $ymboles utilisés dans le présent deacument sont répertoriés dans le Tableau 2.
Tableau 2 — Classification des symboles concernant les bandes,
les bobines et les symboles courants
Symboles Définitions Références des figure$
A Diamétre dexla'bobine 26
Aq Dimension’ du fond de la cavité dans le sens de déroulement 24,517,810, 11,13, 14 16,
20 et A.2
B L-argeur de la rainure pour la clavette d’entrainement 27
B Dimension du fond de la cavité dans le sens de la largeur de | 2, 4, 5,7, 8, 10, 11, 13, 14} 16,
0 bande 20 et A2
B, Rebord de |la cavité dans le sens de la largeur de bande 8. 11et14
C Diameétre de I'orifice de la bobine 26 et 27
C Distance de la boursouflure sous la cavité dans le sens de la 5
T largeur de bande
d Différence de diametre entre le trou d’entrainement et le trou 14
rond
D Diameétre de la fente d’entrainement de la bobine 27
D, Diamétre du trou d’entrainement 2,5,8,11, 14 et 17
D, Diamétre du trou au fond de la cavité 8 et 14
Dpy Diamétre du trou d’entrainement 28
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Symboles Définitions Références des figures
Distance minimale, dans le sens de la largeur, entre le point

E, d’origine d’un trou d’entrainement rond et le bord d’'une face de | 2, 5, 8, 11, 14 et 17
la bande
Distance maximale, dans le sens de la largeur, entre le point

E, d’origine d’un trou d’entrainement rond et le bord d’'une face de | 2, 5, 8 et 11
la bande

F Dlstan’ce, d?ns le sens de la largeur, entre le ppllnt d’origine d’un 2.5.8 11 et 14
trou d’entrainement rond et le centre de la cavité

Fy Dlstan’ce, d?ns le sens de la largeur, entre le pomt d’origine d’un 17,19, 24 et 25
trou d’entrainement rond et le centre du compartiment
Distance minimale, dans le sens de la largeur, entre la cavité et

G le bord d’une face de la bande 2,5, 8 11et17

K, Profondeur de la cavité 2,5,8,11, 14 etA.3
Distance entre le centre de I'orifice de la bobine et le centre du

M , R 28
trou d’entrainement
Diamétre du mandrin 26

Py Pas des trous d’entrainement 2(3,5,6,8,9, 11, 14 et 17

Py Pas de la cavité 2,3,5/6,8,9,11,14,17 e} 18
Pas entre le centre d’'une cavité aligné sur le point d’origingtd’un

P, trou d’entrainement rond et le centre de la cavité suivante, dans | 2, 3, 5,6, 8,9, 11 et 14
le sens de déroulement
Pas entre la ligne centrale du point d’origine\d’'un trou

Py d’entrainement rond et la ligne centrale du compartiment, dans | 17, 18, 19, 24 et 25
le sens de déroulement
Pas entre le centre d’'une cavité aligné surile-point d’origine d’un

Py trou d’entrainement rond et le centre de lavdeuxiéme cavité, dans | 3 et 6
le sens de déroulement
Pas entre le centre d’'une cavité aligné sur le point d’origine d’un

P, trou d’entrainement rond et le cenire de la troisieme cavité, dans | 3 et 6
le sens de déroulement
Pas du trou d’entrainement\dans le sens de la largeur 14

R Rayon de cintrage de\a‘bande d’entrainement 21

r Rayon de courbure™de la rainure pour la clavette d’entrainement | 27

T Epaisseur déia bande d’entrainement sans bande de couverture | 2, 5, 8, 11, 14, 17, 25 et A.

T, Epaisselr de la bande de couverture supérieure 2,5,8 11et 14
Somme de la hauteur externe de la cavité et de I'épaisseur de la

T, 8, 11 et 14
bande de couverture
Epaisseur de la bande d’entrainement formée a la presse avec

T, 5etA1
le renflement

T Epaisseur de la bande de couverture inférieure ou épaisseur de | , , .-,

4 la bande adhésive e

8 Dimension du compartiment dans le sens de déroulement 17 et 18

Vv, Dimension du compartiment dans le sens de la largeur 17 et 18

w Largeur de la bande d’entrainement 2,5,8, 11, 14 et 17

We Distance entre les bandes adhésives 17

w, Largeur intérieure de la bobine (mesurée au niveau du mandrin) | 26

w, Largeur extérieure de la bobine 26

Wi Largeur intérieure de la bobine au niveau du rebord 26

Z Epaisseur du composant 25
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4 Structure de la spécification

Les différents types de bandes sont les suivants.

Type 1 — Bande d’entrainement perforée et formée a la presse
Type 1a: Bande d’entrainement perforée, avec bande de couverture
inférieure et supérieure (largeurs de bande: 8 mm et 12 mm)
Type 1b: Bande d’entrainement formée a la presse, avec bande de
couverture supérieure (largeur de bande: 8 mm)
Type 2 — Bande d’entralnement gaufrée, avec trous d’entrainement ronds simples
Type 2a: Bande d’entrainement gaufrée, avec trous d’entrainement ropds
simples, une bande de couverture supérieure et des-pas de bapde
jusqu’a 2 mm (largeurs de bande: 8 mm, 12 mm, 16 mm et 24 mm)
Type 2b: Bande d’entrainement gaufrée, avec trous d’entrainement ropds
simples, une bande de couverture supérieure-ét un pas de baphde
de 1 mm (largeurs de bande: 4 mm)
Tyge 3 — Bande d’entrainement gaufrée, avec trous d’entrainement doubles (largdqurs
de bande: 32 mm a 200 mm)
Type 4 — Bande d’entrainement en plastique perforée et adhésive pour puce nue isqlée

5

5.1
5.1.1

Pour
L’ori
dim¢g
d’en
dime
rapp
Figu

5.1.2

et autres composants pour montage en surface (largeurs de bande: 8 1
12 mm, 16 mm et 24 mm)

Exigences dimensionnelles pour la mise sur bande

Exigences sur le positionnement des cavités de composants
Exigences pour le type-1a, le type 1b, le type 2a, le type 2b et le type 3

le positionnement défini’d’'un composant, la cavité doit étre définie a un point d’ori
pine est le centre «dur trou d’entrainement rond, défini par le pointeur en croix
nsions E, et P,. ke Centre du compartiment doit étre défini par P, et F, par rapport au
rainement rond y(voir Figure 2, Figure 5, Figure 8, Figure 11 et Figure 14). Lorsqu
nsion P4 est'inférieure ou égale 4 2 mm, le décalage de logement maximal autorisé

prt au cenfre du trou d’entrainement rond, doit étre appliqué (voir Figure 3, Figu
re 9 et Rigure 12).

jine.
des
trou
e la
par
e 6,

Exigences pour le type 4

Pour le positionnement défini d’'un composant, le placement et 'emplacement du composant
doivent étre définis par rapport a un point d’origine. L’origine est le centre du trou
d’entrainement, défini par le pointeur en croix des dimensions E; et P,. Le centre de
I'emplacement du composant doit étre défini par P, et Fa, par rapport au trou d’entrainement
(voir Figure 17). Le type 4 ne posséde pas de cavités utilisées pour positionner les composants.
Ainsi, il convient d’effectuer 'ensemble des mesures de position conformément au principe
défini ici et non aux compartiments ou "logements" qui constituent des frontiéres virtuelles
uniquement destinées a la protection des composants. Le terme "décalage de logement" ne
s’applique pas au type 4. Les points suivants s’appliquent au type 4:
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le mouvement latéral et la rotation du composant sont définis par la précision a laquelle le
composant a été placé dans le compartiment, par rapport a la cible;

le composant ne doit pas dépasser la surface supérieure de la bande d’entrainement
(voir Figure 25a);

les composants ne doivent pas changer d’orientation a I'intérieur de la bande;
le composant doit pouvoir étre retiré verticalement de la cavité ou du compartiment sans
restriction mécanique.

Exigences sur les dimensions des cavités des composants (type 1a, type 1b,
type 2a, type 2b et type 3)

La tpille de la cavité du composant, y compris les tolérances applicables, dépend| des
dimgnsions du composant auquel s’applique I'emballage pour assurer que le compesant est
bien|protégé et que les mouvements d’inclinaison, de rotation et latéraux du compesant|sont
confprmes aux exigences décrites pour chaque type de bande. Les exigences suivgntes

s’appliquent au type 1a, au type 1b, au type 2a, au type 2b et au type 3:

a)

b)

c)

5.3

dimension 4, < dimension By, sauf indication contraire dans la spécification particuliéfe du
qomposant;

les dimensions minimales et maximales du composant doivent étre prises dans la
gdpécification particuliére du composant;

composant ne doit pas dépasser la surface supérieurende’la bande d’entrainement,|sauf
our le type 1a ou le composant ne doit dépasser aucune surface de la bande
‘entrainement;

l¢s composants ne doivent pas changer d’orientation a l'intérieur de la bande;

l¢ composant doit pouvoir étre retiré verticalement de la cavité ou du compartiment pans
restriction mécanique, aprés que la bande de couverture supérieure a été enlgvée,
Iprsqu’une bande de couverture est utilisée;

uf indication contraire dans la spécification particuliére, pour les bandes d’entrainement
erforées, K, doit étre égal a 7. Pouv les bandes formées a la presse ou gaufréees, K doit

dtre défini dans chaque spécification particuliére.

Type 1a — Bande d’entrainement perforée, avec bande de couverture inférieur¢ et
supérieure (largeurs™de bande: 8 mm et 12 mm)

Pour les codes dimensionnels correspondants, voir les figures de la Figure 2 a la Figurel 4 et

les tableaux du Tablgauy '3 au Tableau 5.

Po
T(=Kg) - _ Dy - R
Bandede Bande de v
couverture - couverture S
sUpérieure \—;:/Inferleure -— — | — (= —i
B ﬁ —— —+— —+— 1\ S
I— | |— | |— \ ™ =
e _____]_ ~ | ° |_ |__|_ . | _( y R
| |_! 1S | .L_f | _.L T {
ml 7_J ———+d L vy
T | \
4
Sens de déroulement ——p» 6 @
IEC

Figure 2 — Dimensions d’une bande d’entrainement perforée de 8 mm et 12 mm
(pas de cavité 4 mm)
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et du décalage de logement maximal

Rotation plane
du composant
Voir le Tableau 5

Inclinaison du composant
oir le Tableau 5

%I%IJWVA o

Axe
Axe typique typique du
de la cavité composant
IEC IEC
a) Croquis A b) Croquis B
Inclinaison{du composant Rotation plane du composant

Vue de coté Vue de dessus

Figure 3 — Représentation du pas de cavité de 2 mm, du pas de cavité de 1 mm

Mouvement latéral
Voir le Tableau 5
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Mouvement latéral
Vue de dessus
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perforée de 8 mm et 12 mm

Dimensions exprimées en millimetres

les codes dimensionnels correspondants, voir Figure 2.

e papier est le matériau utilisé pour la bande d’entrainement perforée.

Largeur Db, E, G T T, T, Tolérance
de bande cumulée sur
le pas P,
min. max. max. max.
4,0+0,1 11 o
P. >4 ,1 papier
8 e+ o 101 o o P24 e o s + 0.2 pour
erTz LTSI LTI L O, 1 |V o) AV | U1 10 s
4,0 + 0,05 1,6 sans P
(Py=2,pP=1) papier
Pour

Tableau 4 — Dimensions variables d’une bande d’entrainement

perforée de 8 mm et 12 mm

Bimensions exprimées en millimétres
Largeur E, F P, P, P, P, w Ay, Bf et
de Bande K,
min.
1,0 £ 0,05 1,0 £ 0,05
(Py=1) (P 71)
2,0 £0,05 2,00+ 0,05 2,0 £0,05 3,0 £ 0,05 03
3 6,25 | 3,5+ 0,05 8,0 .
(Py=2) (Py=2) Py =1) (P, =1) - -01
4,0+ 04 2,0 £ 0,05 Voirls.2
(Py=4) (P =4)
2,0 £ 0,05
Py =2) 12,0
2 10,25 [5,5 £ 0;05 2,0 £ 0,05 - - +0,3
4.0+0, ~01
(P, 24)
Pou

les codes dimensionnels correspondants, voir les figures de la Figure 2 a la Figure 4.
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Tableau 5 - Inclinaison, rotation plane et mouvement latéral du composant

Largeur Inclinaison du composant Rotation plane du Mouvement latéral
de bande (valeur de conception) 2 composant (valeur de mm
mm conception) 2
0,3 au maximum
(Py=1,P,=2)
8et12 10° au maximum 20° au maximum
0,5 au maximum
(P, z24)
PoufTes codes dimensionnels correspondants, voir Figure 4.
Pouf les composants dont la longueur ou la largeur est inférieure a 1,2 mm, la tendance pour la rotation pjane
admjse des composants est de 10° au maximum.
Pouf les composants dont la longueur ou la largeur est inférieure a 1,2 mm, la tendance ,du| marché esft un
moujvement latéral de 0,2 mm au maximum.
Lorsque des produits a puce nue sont manipulés dans des largeurs de bande de 8 mm, il,convient d’autorisgr un
mouvement latéral maximal de 0,1 mm pour n'importe quelle dimension de cavité.
Lorgque des produits a puce nue sont manipulés dans des largeurs de bande de.12ymm, il convient d’autorisgr un
mouvement latéral maximal de 0,15 mm pour n’importe quelle dimension de cavité.
a8 lla valeur de conception est une valeur calculée a des fins de . Gehception uniquement. Par exenpple,
llinclinaison du composant n’est pas destinée a étre mesurée. |l ¢’agit de la valeur calculée destinée|a la

onception du logement dans une bande d’entrainement.

5.4 | Type 1b — Bande d’entrainement formée:a.la presse, avec bande de couverture¢
supérieure (largeur de bande: 8 mm)

Pourn les codes dimensionnels correspondants, voir les figures de la Figure 5 a la Figure

les tableaux du Tableau 6 au Tableau 8.

couverture |

T. .
o3 Qrigine - Po
"%‘ L <2,
Bande de . ! ! A A

=

|

-

y

/ A
B
e @ _______ ____,____@_ A A
1 | |
~ N e e _ . . & =
N4 A ! v
o 1 AR AR i e S i o 1 R R N
! T g B l
[ Y o . , A
B! :
O
>

g @

IEC

Sens de déroulement ————»

Figure 5 — Dimensions (P, =4 mm/P; =2 mm) et (Py =4 mm/P; =1 mm)

7 et
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- AR : il logement:
_L+—1—+ . ‘I 0,05 mm max.
I T N |\ de paft etd'autre
] } H 1
P1
-—
IEC IEC EC
a) Pas de cavité de 2 mm b) Pas de cavité de 1 mm c)c-Décalage de logemgnt

Figure 6 — Représentation du pas de cavité de 2 mm, du pas de cavité
de 1 mm et du décalage de logement maximal

Rotation,plane

du compdsant Mouvement latéral
Voir le\Tableau 8 Voir le Tableau 8
—>I»<—
Y
Inclipaison du composant A -
/oir le Tableau 8
o
Q
Axe
. typique du
Axe typique
s composant
- de la cavité [EC IEC
a) Croquis D b) Croquis E c) Croquis F
nclinaison du composant Rotation plane du composant Mouvement latéral
Vue en coupe de cdté-ou de face Vue de dessus Vue de dessus

Figure*7 — Inclinaison, rotation et mouvement latéral maximaux du composant
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Tableau 6 — Dimensions constantes d’une bande d’entrainement
formée a la presse de 8 mm

Dimensions exprimées en millimetres

Largeur D 2 E, G P, T T, T.-TP Tolérance
0 3 "
de bande cumulée sur le
pas P,
min. max. max. max.
8 15401 1 175+0,1 | 0,75 4,0 0,1 1,1 0,1 0,1 + 0,1 pour 10 pas
Pouf les codes dimensionnels correspondants, voir Figure 5 et Figure 6.

Bi une précision de positionnement est exigée, par exemple lorsque des composants de taille <. 1005M
montés dans un espace réduit, alors il convient que la tolérance sur D, soit +0,05 / -0,00 mm.

Pour les composants de taille 1005M ou inférieure, il convient de limiter la boursouflure (75-|7) a 0,05 mm
au maximum.

sont

Tableau 7 — Dimensions variables d’une bande d’entrainement

formée a la presse de 8 mm

Dimensions exprimées en millimétres
Largeur C; E, F P, p, Py P, w Ag} By
de Bande et K,
max | min.
1,0 £ 0,05 10+0,05
(Py=1) (Py=1)
X 435 | 625 354 2,0+£005 | 2,0+0,05 2,0 £ 0,05 3,0 £ 0,05 60 403 Vioir
’ ’ 0,05 (P, = 2) (P, =2) (P, =1) (P, =1) '~ =01 §.2

4,0 +0,1 2,0 £ 0,05

(Py=4) | (Py=4)
Pouf les codes dimensionnels.correspondants, voir Figure 5 a Figure 7.

Tableau,8* Inclinaison, rotation plane et mouvement latéral du composant

Largeur Inclinaison du composant Rotation plane du Mouvement latéral
de bande (valeur de conception) 2 composant mm
nhm (valeur de conception) @
0,12 au maximum
(taille de composant < 0603M)
0,20 au maximum
8 20° au maximum 20° au maximum

(taille du composant 1005M)

0,30 au maximum

(taille de composant = 1608M)

Pour la représentation correspondante, voir Figure 7.

a

conception du logement dans une bande d’entrainement.

La valeur de conception est une valeur calculée a des fins de conception uniquement. Par exemple,
I'inclinaison du composant n’est pas destinée a étre mesurée. Il s’agit de la valeur calculée destinée a la
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5.5 Type 2a — Bande d’entrainement gaufrée, avec trous d’entrainement ronds
simples et des pas de bande jusqu’a 2 mm (largeurs de bande: 8 mm, 12 mm,
16 mm et 24 mm)

Pour les codes dimensionnels correspondants, voir les figures de la Figure 8 a la Figure 10 et
les tableaux du Tableau 9 au Tableau 11.

Py
T _ Do P,
Bandede | ; : T re Y
couver[ure___ o o (" S§)
o ﬂ} @ @ I 1
(L | | | < .
0 L] A4 | v
< HEEEEET
J/I \ I i E > \
|

L L] H
T
1 - Q;“ Dy L <| ’, \ Q;A
Ko L | L—>
Ty v = 3 @

Sens de déroulement —»

IEC

Figure 8 — Dimensions d’une bande d’entrainement gaufrée
(8 mm, 12 mm, 16 mm et24 mm)

T

__@ _______ @____

I000E

Py i' Décalage de logement:
Dl | 0,05 mm max.
! i de part et d’autre
—>| !ﬁ
IEC IEC
a)"\Pas de cavité de 2 mm b) Décalage de logement

Figure 9 — Représentation du pas de cavité de 2 mm et du décalage de logement
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Rotation plane Mouvement latéral
du composant Voir le Tabl 11
Voir le Tableau 11 olrle Tableau
it
] -—
i \i
Inclinaison du composant f— 7y 77
Voir le Tableau 11
] o
1= < .
—
' Axe
. A typique du
Axe typique 0
de la cavité composant
IEC IEC IEC
a) Croquis G b) Croquis H c) /Croquis |

Inclinaison du composant
Viie en coupe de co6té ou de face

Figure 10 — Inclinaison, rotation et mouvement latéral maximaux du composant

Tableau 9 — Dimensions constantes d’une bande d’entrainement

Rotation plane du composant
Vue de dessus

gaufrée de 8 mm a 24-mm

Mouvement latéral
Vue de dessus

Dimensions exprimées en millin

etres

Lgrgeur de D, E, G P, T T, Tolérance cumulée
bande sur le pas P,
min. max. max.
4,0+0,1
(P, 24)
8 a24 1,5 +0.1 1,75 + 04 0,75 0,6 0,1 + 0,2 pour 10 gas
4,0 £ 0,05
(Py=2)

Pou

les codes dimensionnels correspondants, voir Figure 8 et Figure 9.
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Tableau 10 — Dimensions variables d’une bande d’entrainement
gaufrée de 8 mm a 24 mm

Dimensions exprimées en millimetres

Largeur B, D, a E, F P, P, T, w Ay B,
de bande et K,
max min. min. max.
2,0 £ 0,05 +0,3
8 4,35 0,3 6,25 3,5+0,05 4.0+01 2,0 £ 0,05 3,5 8,0 o
2,0 £ 0,05
40+0,1a
2 8,2 1,5 10,25 | 55+0,05 | 120+0,1par | 200,05 | 65 | 12,010
incréments de :
4,0
\oir
4,0+0,1a 8.2
16,0 £ 0,1 par +0,3
6 12,1 1,5 14,25 7,5+0,1 incréments de 2,0+0,1 9,5 16,0 iy
4,0
40+0,1a
24,0 £ 0,1 par +0,3
24 20,1 1,5 22,25 11,5+ 0,1 incréments de 2,04+ 0,1 12,5 24,0 o
4,0

Pouf les codes dimensionnels correspondants, voir les figures de la Figire 8 a la Figure 10.

a

(facultatif) Pour faciliter et optimiser le retrait du composant™our pour inspecter le composant pour n’imgorte
uelle application applicable, le centre du fond de la cavité pedt comporter un trou.

Tableau 11 - Inclinaison, rotation.et mouvement latéral du composant

Largeur de Inclinaison du composant Rotation plane du Mouvement latéral
bande (valeur de conception) 2 composant mm
(valeur de conception) 2@
mm
8let 12 10° au maximum 20° au maximum 0,5 au maximum
14 et 24 10° au maximum 10° au maximum 0,5 au maximum

Pouf la représentation correspondante, voir Figure 10.

Pouf les composants dont’la longueur ou la largeur est inférieure a 1,2 mm, la tendance pour la rotation pjane
admjse des composants’est de 10° au maximum.

Pouf les compgsants dont la longueur ou la largeur est inférieure a 1,2 mm, la tendance du marché esft un

mouvement latéral de 0,2 mm au maximum.

Lordque des produits a puce nue sont manipulés dans des largeurs de bande de 8 mm, il convient d’autorisgr un
mouyvenent latéral maximal de 0,1 mm pour n'importe quelle dimension de cavité.

Lorsque des produits a puce nue sont manipulés dans des largeurs de bande de 12 mm, il convient d’autoriser un

mouvement latéral maximal de 0,15 mm pour n’importe quelle dimension de cavité.

a

La valeur de conception est une valeur calculée a des fins de conception uniquement. Par exemple,

I'inclinaison du composant n’est pas destinée a étre mesurée. |l s’agit de la valeur calculée destinée a la
conception du logement dans une bande d’entrainement.



https://iecnorm.com/api/?name=c14d98e068a2f7186db23d734e32b214

IEC 60286-3:2022 © |EC 2022 -77 -

5.6 Type 2b - Bande d’entrainement gaufrée, avec trous d’entrainement ronds
simples et un pas de bande de 1 mm (largeurs de bande: 4 mm)

Pour les codes dimensionnels correspondants, voir les figures de la Figure 11 a la Figure 13 et
les tableaux du Tableau 12 au Tableau 14.

Origine P
ol el > Do - =P2=
% A A
Bande de K\ f\ LQV
couverture
I o | U i1
\:[ <0 | | | \ = X
5 < s 1m erﬁw (i N O i O I
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b“ I I \ |
\i Yy
n > < > :AO =P17
T
- Sens de déroulement ——— G @

IEC

Figure 11 — Bande d’entrainement de type 2b

—_—

C

Décalage de logement:
0,03 mm max.
de part et d’autre

IEC

Figure 12 — Décalage de logement maximal
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Voir le Tableau 14
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Rotation plane
du composant
Voir le Tableau 14
L
\ 1
il

Mouvement latéral
Voir le Tableau 14

-—

el
A

] o
A v :
I~ Axe
. typique du

Axe typique

de la cavité composant
IEC IEC IEC

b) Croquis K c) Croquis L

a) Croquis J

Inclinaison du composant

Viie en coupe de co6té ou de face

Rotation plane du composant

Vue de dessus

Mouvément latéral
Vue de dessus

Figure 13 — Inclinaison, rotation et mouvement latéral maximaux du composant

Tableau 12 — Dimensions constantes d’une bande d’entrainement de 4 mm

Dimensions exprimées en millimetres
Lafrgeur D, E, G P, T T T, Tolérande
de bande cumulée syr le
pas P,
min. min. max. max.
4 0,80 + 0,04 | 0,90 + 0,05 0,50 2,00 + 0,04 | 0,15 0,40 0,08 + 0,1 pour 2Q pas
Pouf les codes dimensionnels correspondants, vair Figure 11.
Tableau 13 — Dimensions:variables d’une bande d’entrainement de 4 mm
Dimensions exprimées en millimétres
Largeur B, E, F P, T, w Ay, By el K,
de bande
max. min. max.
4 1,48 3,07 1,8 £ 0,03 1,0 £0,03 | 1,0 £0,03 1,1 4,0 £ 0,08 Voir 5.p
Pouf les codes dimensionnels correspondants, voir Figure 11 et Figure 13.
a8 Dimefsion de référence.
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Tableau 14 — Inclinaison, rotation plane et mouvements latéraux du composant

Largeur Inclinaison du composant Rotation plane du Mouvement latéral
de bande (valeur de conception) 2 composant mm
(valeur de conception)
mm
0,08 au maximum
(taille de composant 0201 M)
0,10 au maximum
(taille de composant 0402M)
4 20° au maximum 20° au maximum

0,12 au maximum
(taille du compasant 0603M)

0,20 au maximum,
(taille de composant >*0603 1)

Pouf la représentation correspondante, voir Figure 13.

a8 lla valeur de conception est une valeur calculée a des fins de conception uniquement. Par exenpple,
llinclinaison du composant n’est pas destinée a étre mesurée. |l s’agit de la valeur_calculée destinée|a la
onception du logement dans une bande d’entrainement.

5.7 | Type 3 — Bande d’entrainement gaufrée, avec trous d’entrainement doubles
(32 mm a 200 mm)

Pournles codes dimensionnels correspondants, voir les figures de la Figure 14 a la Figure

les tableaux du Tableau 15 au Tableau 17.
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Figure 14 — Bande d’entrainement gaufrée
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Figure 15 — Obliquité du trou d’entrainement allongé

aison du composant
oir le Tableau 17

Rotation plane .
du composant Mquvement latéral
Voir le Tableau 17 Voir le Tableau 17
| \
il (
A (

Viie en coupe de co6té ou de face

figmﬁ S

Inclinaison du composant
Vue de dessus

gaufrée de 32 mm a 200 mm

Figure 16 — Inclinaison, rotation et mouvement latéral maximaux du composant

Tableau15 — Dimensions constantes d’une bande d’entrainement

Axe
. typique du
Axe typique
de la cavité composant
IEC IEC IEC
a) Croquis M b) Croquis N c) Croquis O
Rotation plane du composant Mouvement latéral
Vue de dessus

Dimensions exprimées en millimetres
Largedr de D, 1)1al d E, P, T T, Tolérancg
bpnde cumulée sur le
pas P,
min. max. max.
324200 | 1,5% 2,0 0,2+0,05 | 1,75+0,1 | 400,1 1.0 0.1 + 0,2 pour
0 10 pas

a

Pour les codes dimensionnels correspondants, voir Figure 14.

(facultatif) Pour faciliter et optimiser le retrait du composant de son compartiment par
prélevement automatique, le centre du fond de la cavité peut comporter un trou.

une machine de
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