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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -

Part 3: Packaging of surface mount components
on continuous tapes

FOREWORD

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

rnational co-operation on all questions concerning standardization in the electrical and electronic fiel
end and in addition to other activities, IEC publishes International Standards, Technical Specific

rising

national electrotechnical committees (IEC National Committees). The object of IEE€™is to prpmote

fis. To
tions,

chnical Reports, Publicly Available Specifications (PAS) and Guides (hereaftéryreferred to as| “IEC
blication(s)”). Their preparation is entrusted to technical committees; any IEC Natienal Committee intefested

in|the subject dealt with may participate in this preparatory work. Internatiohal,” governmental andq non-

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates dlosely

with the International Organization for Standardization (ISO) in accordancewith conditions determined by

htional
bm all

htional
bf IEC

Pyblications is accurate, IEC cannot be held responsible<for the way in which they are used or fgr any

4) In]order to promote international uniformity, IEC National Committees undertake to apply IEC Publigations
trgnsparently to the maximum extent possible in~their national and regional publications. Any divergence
beftween any IEC Publication and the corresponding national or regional publication shall be clearly indicgted in

6) Al

latter.

essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
rvices carried out by independent cerdification bodies.

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

7) Nd liability shall attach to IEClon its directors, employees, servants or agents including individual exper
mg¢mbers of its technical committees and IEC National Committees for any personal injury, property dam

ot

exX

Pdblications.

8) At
in

9) At

pa

This

ention is drawn\to the Normative references cited in this publication. Use of the referenced publicati
ispensable for_the correct application of this publication.

ention is\drawn to the possibility that some of the elements of this IEC Publication may be the sub
itent righits: IEC shall not be held responsible for identifying any or all such patent rights.

Tedtine versionm of the offictat tEC Standard altows the user to fdentify the cha

itself does not provide any attestation,'of conformity. Independent certification bodies provide conflprmity

r any

s and
hge or

er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
penses arising out (©f\the publication, use of, or reliance upon, this IEC Publication or any othgr IEC

bns is

ect of

hges

made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60286-3 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

This sixth edition cancels and replaces the fifth edition published in 2013. This edition
constitutes a technical revision.

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

a) addition of a table of the classification to symbols concerning tape, reel and common

S lmhnlc;

b) aflditions of a figure of example of polarity and orientation and a figure of example-gf dot
seal;

c)

d) agldition of a definition of design value with regard to tilt.

-

gvision of requirements for camber;

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

FDIS Report on voting

40/2643/FDIS 40/2649/RVD

Full information on the voting for the approval of this Intérhational Standard can be foupd in
the ré¢port on voting indicated in the above table.

This document has been drafted in accordance with-the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 60286 seriesy(published under the general title Packaging of
components for automatic handling, can be found on the IEC website.

The ¢ommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicated on the IEC ‘website under "http://webstore.iec.ch" in the data relatpd to
the specific document. At this date, the document will be

°
-

g¢confirmed,

e wlithdrawn,

L]
-

gplaced by a revised edition, or
e amended.

IMPIORTANT — The 'colour inside' logo on the cover page of this publication 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

2019

This
leadq
those
ment|

This
inclu

2 N

The

bcope

or with lead stumps, intended to be connected to electronic circuits. (It includes

oned purposes.

document also includes requirements related to the packagingcefisingulated die pro
ling bare die and bumped die (flip chips).

lormative references

ollowing documents are referred to in the textin’) such a way that some or all of

part of IEC 60286 is applicable to the tape packaging of electronic components without

only

dimensions that are essential for the taping of components intended for the alove-

Hucts

their

contgnt constitutes requirements of this document® For dated references, only the edglition
cited|applies. For undated references, the latest edition of the referenced document (inclyiding
any gmendments) applies.

IEC §0191-2, Mechanical standardizatienrof semiconductor devices — Part 2: Dimensions
Eoieo et Elecirociaties Dot Bl Drorcction of clochronio covdenc tropn clochiopiotic
IEC/TR 61340-5-2, Electrostatics Part—5-2: Protection—of —electronic —devices |from
3 Terms, definitions and symbols

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 terminological databases for use in standardization at the following
addresses:

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

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

3.1.1

its particular function
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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 sizes
allcomponentsizes size of component that are identified with their metric size code

Note 1 to entry: This size code is followed by a capital M.

Note 2 to entry: To avoid possible confusion with inch-based size codes, an—eguivalent equivalency table is
shown_in Table 1

Table 1 — Component size codes

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

3.1.3
packjaging
prodlict made of any material of any nature to.be used for the containment, protegtion,
structured alignment for automatic assembly, handling and delivery

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

3.1.5
fluff
<typ¢ 1b> fibre from the base material attached inside the cavity

Note 1 to entry: See Figure\l.

3.1.6
burr
<typg 1b> surfeace projection of tape unintentially produced when cavity is formed

Note 1 tosentry: See Figure 1.

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

Note 1 to entry: See Figure 1.

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

Note 1 to entry: See Figure 1.
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\ —
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_
///.
,./
Deformation
¥)<'
Puff [EC
Figure 1 — Sectional view of component cavity (type 1b)
3.1.9
blister carrier tape
tapetypes2a—2b-and-3-are-identified-as-blistercarriertapes carrier tape which)\s identifigd as
tape [pelonging to types 2a, 2b and 3
Note 1 to entry These types of carriers are also known as "embossed" carrier types.
3.2 | Symbols
The $ymbols used in this document are listed in Table 2.
fable 2 — Classification to symbols concerning €ape, reel and common symbols
Symlbols Definitions Figure references
A Reel diameter Figure 26
Ay Cavity’s bottom dimension in direction ofrreeling Figures 2, 4, 5, 7, 8, 10, 11, 13, 14|16
and 20
B Reel hole key’s groove width Figure 27
By Cavity’s bottom dimension in direction of tape width Figures 2, 4, 5, 7, 8, 10, 11, 13, 14|16
and 20
B, Cavity’s rim in direction.@f tape width Figures 8, 11 and 14
C Reel hole diameter Figures 26 and 27
C, Distance of puffunder cavity in direction of tape width Figure 5
d Differencesofrdiameter between sprocket hole and round Figure 14
foramen
D Reel’slot diameter Figure 27
D, Sprocket hole diameter Figures 2, 5, 8, 11, 14 and 17
D, Cavity’s bottom hole diameter Figures 8 and 14
E, Shorter distance in direction of width between the origin Figures 2, 5,8, 11, 14 and 17
point of round sprocket hole and the edge of a side of
tape
E, Longer distance in direction of width between the origin Figures 2, 5, 8 and 11
point of round sprocket hole and the edge of a side of
tape
F Distance in direction of width between the origin point of Figures 2, 5, 8, 11 and 14
round sprocket hole and the centre of cavity
Fa Distance in direction of width between the origin point of Figures 17, 19, 24 and 25
round sprocket hole and the centre of compartment
G Shorter distance in direction of width between the cavity Figures 2, 5, 8, 11 and 17
and the edge of a side of tape
Ko Cavity depth Figures 2, 5, 8 ,11 ,14 and A.3
N Hub diameter Figure 26
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Symbols Definitions Figure references
Py Pitch of the sprocket holes Figures 2, 3, 5, 6, 8, 9, 11, 14 and 17
P, Cavity pitch Figures 2, 3, 5, 6, 8, 9, 11, 14, 17 and
18
P, Pitch between the centre of a cavity on the same line Figures 2, 3, 5, 6, 8, 9, 11 and 14
with the origin point of round sprocket hole and the
centre of the next cavity in direction of unreeling
P Pitch between the centre line of the origin point of round Figures 17, 18, 19, 24 and 25
sprocket hole and the centre line of compartment in
direction of unreeling
Py Pt betweem thetentre of e cavity o tireSanre e Froures - S—amd 6
with the origin point of round sprocket hole and the
centre of the second next cavity in direction of unreeling
P, Pitch between the centre of a cavity on the same line Figures 3 and 6
with the origin point of round sprocket hole and the
centre of the third next cavity in direction of unreeling
S Sprocket hole pitch in direction of width Figure 14
R Bending radius of carrier tape Figure 21
r Curvature radius of reel hole key’s groove Figure 2T
T Carrier tape thickness without cover tape Figures 2, 5, 8, 11, 14, 17, 25 and A.1
T, Top cover tape thickness or bottom cover tape thickness | Rigures 2, 5, 8, 11, 14 and 17
T, Sum of outer cavity height and top cover tape thickness Figures 8, 11 and 14
T, Thickenss of pressed carrier tape including bulge Figures 5 and A.1
A Compartment dimension in direcion of unreeling Figures 17 and 18
v, Compartment dimension in direction of width Figures 17 and 18
W Carrier tape width Figures 2, 5, 8, 11, 14 and 17
Wy Distance between adhesive tapes Figure 17
W, Reel inner width(measured at huh) Figure 26
w, Reel overall width Figure 26
W, Reel inner width in the rim Figure 26
z Component thicknes§ Figure 25
4 S$tructure of . the specification
The yarious_types of tapes are as follows.

— Punched and pressed carrier tape

Type la:
widths: 8 mm and 12 mm)

Punched carrier tape, with top and bottom cover tape (tape

Pressed carrier tape, with top cover tape (tape width: 8 mm)
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5 Dimensional requirements for taping

5.1
5.1.1

For @
the ¢
The
hole
maxi

appli

5.1.2

For @
an o
dime
relati
posit
princ

for component protectiontonly. The term ‘pocket offset’ does not apply to type 4. The folld

appli

a)

o =

b) th
S
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e2 — Blister carrier tape, with single round sprocket holes

Type 2a: Blister carrier tape, with single round sprocket holes, with

2019

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
cover tape and with 1mm tape pitch (tape widths: 4 mm)

top

e3 — Blister carrier tape, with double sprocket holes (tape widths: 32 mm to

200 mm)

e 4 — Adhesive-backed punched plastic carrier tape for singulated bare die
other surface mount components (tape widths: 8 mm, 12 mm, 16-4nm,
24 mm)

Component cavity positioning requirements
Requirements for types 1a, 1b, 2a, 2b and 3
efined component positioning, the cavity shall be defined.to an origin point. The ori

entre of the round sprocket hole, defined by the crosshair of the dimensions E; an
centre of the compartment shall be defined by Pxand F, relative to the round spr

bd (see Figures 3, 6, 9 and 12).

Requirements for types 4
efined component positioning, the @mponent placement and location shall be defin

hsions E; and P,. The centrexof the component location shall be defined by P,, an
ve to the sprocket hole (sge-Figure 17). Type 4 does not have cavities that are us
on components, therefere-all position measurements should be made according t
ple defined here and.net to the compartments or ‘pockets’, which are virtual bound

Ps to tape type 4

een placedlin the compartment, with reference to the target;

e component shall not protrude above the top surface of the carrier tape (see Figur
etch' R);

and
and

jin is
d Po.
bcket

(see Figures 2, 5, 8, 11 and 14). When dimension P, is smaller or equal to 2 mnf, the
mum allowed pocket offset, relative to the centre of the round sprocket hole, shall be

ed to

Figin. The origin is the centre ‘of the sprocket hole, defined by the crosshair of the

j FA,
ed to
b the
aries
wing

btation and Jateral movement of the component is defined by the accuracy to which it has

e 25,

c) th

esxcomponents 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.

5.2

Component cavity dimension requirements (tape types 1la, 1b, 2a, 2b and 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 types 1a,

1b, 2

a) d

a, 2b and 3:

imensions Ay < By, unless otherwise specified in the component detail specification;

b) maximum and minimum dimensions of the component shall be taken from the component
detail specification;
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c) the component shall not protrude above the top surface of the carrier tape, except for type
1la where the component shall not protrude beyond either surface of the carrier tape;

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

e) the component shall be able to be removed from the cavity or compartment in a vertical
direction, without mechanical restriction, after the top cover has been removed, where a

cover tape is used.

5.3 Type la - Punched carrier tape, with top and bottom cover tape (tape widths:

8 mm and 12 mm)

For respective dimensional codes, see Figures 2 to 4 and Tables 3 to 5.

rCKo_

. Py e

.

2 mip‘eavity pitch

Dy - = 7 -
To Bottom
P . cover
cover ™ tape
tape Ry e
L 1
Bp
Y
T4 .
i (A = Ay = -~ P
|
Direction of unreeling -

igure 2 -8 mm and 12 mm punched carriefstape dimensions (4 mm cavity pitch

5]
oo
e

—=| P

-~

1imm r\n\my pih’\h

e -
|

e} = T

5 = -

-

o)

IEC

Pocket offg

at either sig

~

et

0,05 mm miax.

e

IEC

Figure 3 — lllustration of 2 mm and 1 mm cavity pitch and maximum pocket offset
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Component planar rotation

' < Refer to Table 5

Component tilt . =
Refer to Table 5 ;

: 7\ NN,

Typical cavity

| Typical component

Refer Table 5

A4

>| <+

IEC 60286-3:2019 RLV © |IEC 2019

Lateral movement

centre line centre line
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top view Top VIEW,
Sketch A Sketch B Sketch€ e
Figure 4 — Maximum component tilt, rotation and lateral movement
Table 3 — Constant dimensions of 8 mm and 12 mm punched catrier tape
Dimensions in millihetres
Tap size D, E, Py G T T, Py pitch
) (each T,) cumulatiye
min. e tolerance
8 ahd 12 15+0,1 1,75+ 0,1 4,0+0,1 0,75 1,1 0,1 + 0,2 / 10 pitghes
0 (P, >4) paper? maximum
4,0 £ 0,05 1,6 non-
(P, =2,P, =1) paper

For;|espective dimensional codes, see Figure 2.
h

a e paper is the material of the punched carrier téap€.
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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 Ay By, Ky
size .
min.
8 6,25 3,5+ 0,05 1,0 £ 0,05 1,0 £ 0,05 2,0+ 0,05 3,0 £ 0,05 80+8’f See 5.2
(P,=1) | (P,=1) | (P,=1) (P,=1)
2,0 £ 0,05 2,0 £ 0,05
(B_—2) (B_—2)
A 7 A 7
4,0+0,1 2,0 £ 0,05
(P, =4) (P, =4)
12 10,25 5,5+ 0,05 2,0 £ 0,05 2,0 £0,05 - - 12,0593
— %01
(P, =2)
4,0+0,1
(P, >4)

For rlespective dimensional codes, see Figures 2 to 4.

Table 5 — Component tilt, planar rotation and 1ateral movement

Tapeg size Component tilt Component planarrgtation Lateral movement
(design value) (design valuey?
nym mm
8 ampd 12 10° maximum 20° maximum 0,3 maximum

(P,=1,P, =2)
0,5 maximum

(P, >4)

For respective dimensional codes, see Figube 4.

The frend for allowed component planar rotation of components with either length or width less than 1,2 njm is
10° haximum.

For gomponents with either length or width dimensions of less than 1,2 mm, market trends are towards a Idteral
movément of 0,2 mm maxiaum.

Whep handling bare die/products in tape size 8 mm, the-minimum lateral movement of 0,1 mm maximum for
eithgr cavity dimensi@n’should be allowed.

Whep handling bare die products in tape size 12 mm, the-minimum lateral movement of 0,15 mm maximuin for
eithgr cavity-dimension should be allowed.

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

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

o

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

For respective dimensional codes, see Figures 5 to 7 and Tables 6 to 8.
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e 73 e Origin 6\ Po
—> 7 4>‘J)0 'rf N « P2
| v
Cover / | | N ‘ f P
tape Q ) / !
)€ OO0
. _ . . | =N L
\ { — [ F w
A | > A / E2
—t-4} cr S i St S N -Bo -—-
y O\ Sy : | A!_'*l
11 '
% »| A0 |- L P1 bJ T G
e

Direction of unreeling ———*

Figure 5 — Dimensions (P, =4 mm/P; =2 mm) and (Py =4 mm/B; =1 mm)

Component planar rotation

PO | -4—P0 —
- Py = ‘ Py —
-— Py
0 0 o] 0
] . X T : ‘
h |
| '
i I I | I I I
. ‘ i I, € P o
1 | A0S
; QX1 1L
' ' Moo !
! Pocket offsat:
- P - -
1 /0,05 mm mgx.
o at either sidp
2 mm cavity pitch : : : . :
N S -
— P1 -
1 mm cavity pitch e
Higure 6 — lllustration of 2 mm and 1 mm cavity pitch and maximum pocket offsqt

Lateral movement

» I<Refer to Table 8 Refer to Table 8
T
Component tilt L
RéferdoTable 8 4 ‘ 7
. 7
L~ 7
A L7777 £ /
| v . s
Typical cavity g Typical _component
centre line Pl centre line
Ao
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top view Top view
Sketck D Sketch E Sketch F

IEC

Figure 7 — Maximum component tilt, rotation and lateral movement
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Table 6 — Constant dimensions of 8 mm pressed carrier tape

Dimensions in millimetres

Tape D, ? E, G Po T T, T,-TP P, pitch
size ) cumulative
min. max. max. max. tolerance
8 15701 | 17501 | 075 4,0+0,1 1,1 0,1 0,1 +0,1/ 10 pitches

For respective dimensional codes, see Figures 5 and 6.

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

b Hor components with size designation of 1005M or smaller, the puff (T3 = T) should be limited to 0,05 mn

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

npaximum.
Table 7 — Variable dimensions of 8 mm pressed carrier tape
Dimensions in millihetres
Tapg o E, F P, P, Ps Ps w Agt Bo»
size . Ko
max. min.
8 435 | 6,25 | 3,5+0,05 | 1,0+0,05 | 1,0+0,05 {2,0+0,05 | 3,0+0,05 8003 Yee
"0 5.2
P, =1 (P,=1 P, =1 P, =1
2,0£0,05 | 2,0+ 0,05
(P,=2) (P, =2)
4,0+ 04% 2,0+0,05
(P, =4) P =4

For lespective dimensional codes, see Figures 5 to 7.

Table 8 — Gomponent tilt, planar rotation and lateral movement

Tapé¢ size Component tilt Component planar rotation Lateral movement
nym (design value) 2 (design value) ? mm
8 20° maximum 20° maximum 0,12 maximum

(Component size < 0603M

U, ZU0 maXimum

(Component size 1005M)

0,30 maximum

(Component size > 1608M)

For respective dimensional codes, see Figure 7.

a8 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.
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5.5 Type2a - Blister carrier tape, with single round sprocket holes and tape pitches
down to 2 mm (tape widths: 8 mm, 12 mm, 16 mm and 24 mm)

For respective dimensional codes, see Figures 8 to 10 and Tables 9 to 11.

- Py e

- el > D0 - P -
Cover | Y i
tape | 2
= T ! L i
! 1 I y B2
+B1 ) S 9 Bo ¢
{ N |V a N Y
G T b vy
1 ‘ D1 i
- - - -
5 p G
- -K - 1 -
- -0 > Ay - ke 7
| ' R
Direction of unreeling -

IEC

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

\
[
|
—'.,_
. — | Pocket offset:
Py 1| 0,05 mm max.
at either side

2 mm ¢avity pitch
IEC

Figurel9)— Illustration of 2 mm cavity pitch and pocket offset

Lateral movemen
«Component planar rotation Refer to Table 11
i I Refer to Table 11

Component tilt A |
Réferto Table 11

. ) —T _ Typical component
Typical cavity 1 4 " centre line

centre line
Ao
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top View Top View
Sketch G Sketch H Sketch |

IEC

Figure 10 — Maximum component tilt, rotation and lateral movement
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Table 9 — Constant dimensions of 8 mm to 24 mm blister carrier tape

Dimensions in millimetres

Tape size D, E, G Po T T, P, pitch cumulative
. tolerance
min. max. max.
8to 24 +01 1,75+ 0,1 0,75 4,0+0,1 0,6 0,1 +0,2 / 10 pitches
15%
(P >4)
4,0 £ 0,05
(Py=2)

Forr, cpm‘ti\m dimensional codes _see Figuires 8 and 9

Table 10 — Variable dimensions of 8 mm to 24 mm blister carrier tape

Dimehsions in millietres

Tape B1 D1 a E2 F P1 P2 T2 w AO,
sizp . . B, Ko
max. min. min. max.
8 4,35 0,3 6,25 3,5+ 0,05 2,0+ 0,05 2,0 ¥0,05 3,5 +0,3 X
80 o1 bee
4,0+0,1 5.2
12 8,2 1,5 10,25 5,5+ 0,05 2,0+ 0,05 2,0 £ 0,05 6,5 120 +03
4,0+0,1to -0t
12,0 + 0, 1-in
4,0 increments
14 12,1 1,5 14,25 75+0,1 4,0%0,1to 2,0+0,1 9,5 16,003
16¢0-% 0,1 in -0l
4,0 increments
24 20,1 1,5 22,25 11,5+ 0,1 4,0+0,1to 2,0+0,1 12,5 240 +03
24,0 £ 0,1 in -0l
4,0 increments

For rlespective dimensional codes, see Figupes 8 to 10.

a

Q

ptionally, for easy and reliable.removal of the component, or for component inspection or for any appli¢able
pplication, the cavity may have\a hole in the centre of the bottom.

QD

Tablé 11 — Component tilt, rotation and lateral movement

Tape size Component tilt Component planar rotation Lateral movement
(design value) (design value) 2
nm mm
g, 12 10° maximum 20° maximum 0,5 maximum
16, 24 10° maximum 10° maximum 0,5 maximum

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

When handling bare die products in tape size 8 mm, the-minimum lateral movement of 0,1 mm maximum for
either cavity dimension should be allowed.

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

a8 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.
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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 Figures 11 to 13 and Tables 12 to 14.

Origin . P
™ T -.'DG.'J e\\ - P2 =
\
7 . R [
/ = X P B
Cover — 11— P o e v = = — = ——
tape\ 7 v U U
?’ 5 ; | | F w
THA | ! ! i
. . | 1 i . | ,";2 \
i ‘_ || 4o L P
e (N 55,

Direction of unreeling ——

IEC

Figure 11 — Type 2b carnier tape

P
O

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

IEC

Figure 12 — Maximum pocket offset

—

Lateral movemer
. Component planar rotation Refer to Table 14

_p
~¥ = Refer to Table 14

Component tilt A [
Refer to Table 14

| Bo

Typical cavity

1 %» Typical component

centre line >4 centreline
< »
Ao
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top View Top View
Sketch J Sketch K Sketch L

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 Po T T T, P, pitch
. . cumulative
min. min. max. max. tolerance
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

Dimensiofis, in millietres
Tapeg size B, E, F P, P, T, w Ay Bgs K
max. min. max.
4 1,48 2 3,07 1,8 +£ 0,03 1,0 £ 0,03 1,0 £ 0,03 1,1 4,0+ 0,08 See 52

For rlespective dimensional codes, see Figures 11 and 13.

a8 Heference dimension.

Table 14 — Component tilt, planar rotatiofy and lateral movements

Tapeg size Component tilt Component planar rotation Lateral movement
(design value) 2 (desigmiralue) 2
nym mm
0,10 maximum
(Component size 0402M)
4 20° maximum 20° maximum 0,12 maximum

(Component size > 0603M

(Component size 0603M)

0,20 maximum

For rlespective dimensional'cedes, see Figure 13.

a

o

design value is,a‘eélculated value for design purposes only. For example, component tilt is not intendgd to
e measured, but\ls 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 respectivedimensionatcodes, see Figures 4 tot6and

=
I

I 4=
dllcs 1O

-
7.

4
U1l

~+
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Figure 14 — Blister carrier tape
'\' 7
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\
R Skew
e Refer to Table 16
IEC
Figure-15 — Elongated sprocket hole skew
Lateral movement
-« Component planar rotation Refer to Table 17
_p 4
| Referto Table 17 | €
I v
Component tilt A [ ﬁ.'_
Refer to Table<+7 | V
R 1 Bo
! v | ,_,_
TypicaTCavTTy _r'l_; Typir:l component
)PP ;
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Ao
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top View Top View
Sketch M Sketch N Sketch O
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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

— 23 —

Dimensions in millimetres

Tape size D, D,? d E, P, T T, P, pitch
] cumulative
min. max. max. tolerance
32 to 200 l5+(()),1 2,0 0,2 + 0,05 1,75 +£0,1 40+0,1 1,0 0,1 +0,2 / 10 pitches

For respective dimensional codes, see Figure 14.

a8 Optionally, for easy and reliable removal of the component from the compartment of the tape by automatic

TR-Up equipment, the cavity may nave a note I e centre or e bottom.
Table 16 — Variable dimensions of 32 mm to 200 mm blister carrier,tape
DimeWsions in millihetres
Tapg B, F P, P, S Skew T W Ao
siz4 » Ko
max. max. max.
32 23,0 14,2+ 0,1 4,0+0,1 2,0+0,1 28,4 +£0,1 0,05 12,5 32,0+£0,3 bee
to 32,0 £ 0,1 b.2
in 4,0
increments
44 35,0 20,2 +0,1 4,0+0,1 2,0 + 40,4+ 0,1 16,0 | 44,0+0,3
to 44,0+ 0,1 0,15
in 4,0
increments
56 46,0 26,2 +0,1 4,0+0,1 2,0+ 52,4+0,1 20,0 56,0 £ 0,3
to 56,0 + 0,1 0,X5
in 4,0
increments
72 60,0 34,2 + 4,0 £0,15 2,0+0,2 | 68,4+0,1 0,1 30,0 72,0
0,30 to 72,0 £ 0715 -0,3/ +0,4
in 4,0
88 76,0 42,2 + increfTents 84,4+0,1 88,0
0,30 -0,3/ +0,4
104 91,0 50,2 + 4,0 £ 0,20 2,0 + 100,4 = 0,15 35,0 104,0
0,35 to 72,0 + 0,20 0,25 0,2 -0,3/ +0,5
in 4,0
120 107,0 58,2 & increments 116,4 + 40,0 120,0
0,35 0,2 -0,3/ +0,5
134 123,0 66,2 + 4,0 £ 0,25 2,0+0,3 132,4 + 136,0
0,40 to 72,0 £ 0,25 0,2 -0,3/ +0,5
in 4,0
152 1390 74,2 + increments 148,4 + 152,0
0,40 0,3 -0,3/ +0,6
168 153,0 82,2 + 4,0 +£ 0,30 2,0 + 164,4 + 0,2 168,0
0,45 to 72,0 + 0,30 0,35 0,3 -0,3/ +0,6
in 4,0
184 169,0 90,2 + increments 180,4 + 184,0
0,45 0,3 -0,3/ +0,6
200 185,0 98,2 + 4,0 £ 0,35 2,0+0,4 196,4 + 200,0
0,50 to 72,0 £ 0,35 0,3 -0,3/ +0,6
in 4,0
increments

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

Tape size Component tilt Component planar rotation Lateral movement
(design value) 2 (design value)
mm mm
32, 44, 56 10° maximum 10° maximum 1,0 maximum
72 to 200 5° maximum 10° maximum 1,0 maximum

For respective dimensional codes, see Figure 16.

a2 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.

5.8

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

For respective dimensional codes, see Figures 17 to 19 and Tables 18 to 200)Type 4 carifier is

desig
Com

ned specifically for automated handling of components, such as singulated bare
ponents are placed on an adhesive film in compartments. The compartment is defin¢d by

die.

dimepsions V; and V,, which are virtual boundaries of maximum practical sizes that enable

use ¢f a multiple of component footprints. The boundaries shall not)be used as fiducia
onent placement during taping. Refer to 9.4.2 for component positioning and lateral

comy

placgment.

Adhesive
tape .

sr's < ’
-]’ v oo S
L We \ R Vs
. BN \
ﬂ] A Y
[ | — .y f
|

. ‘

> 411 e |- - Pq »|

Figure 17 — Adhesive-backed punched carrier-tape dimensions

Direction of unreeling ——

(4 mm compartment pitch)

—» Pop

s for

G

IEC

Figure 18 — lllustration

IEC

of 2 mm compartment pitch
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= P2A -

Component
planar rotation

Component lateral

/ displacement

Refer to Table 20

Refer to Table 20 v
S -
Typical component
centre lines
Component planar rotation Component lateral displacement
Top view - Direction of reeling Top view
Sketch P during component Sketch Q

placement into tape

Figure 19 — Maximum component planar rotation and lateral displacement

Table 18 — Dimensions of adhesive backed punched cafriger tape

IEC

Dimensions in millihetres

Tape D, E, Po Paa T 9 T WaWe Py pifeh
siz¢ , cumulptive
max.¢| min. |max. tolergnce
2,0 £ 0,05
s N (W=28and 12)
8 1L | 15°9%| 1,75+ 0.1 | 4,0+ 0,025 01 [075| 11 | seeabic | *0P/
16, 4 20401 10 pitches
(W = 16 and 24)

For r¢spective dimensional codes, see Figures 17 to 19k

& Gap W, W, is optional and is defined together\with the end-user. W, W, is determined from the comp
ecifications (dimension B and surface terrgin). Its purpose is to

[%2]

b Gap W, W, is typically < (0,5 ¥, component dimension-8 in the direction of V).

o
(0]

ap W, W, is centered along the F, centerline.

) secure retention of component in compartment during reeling/unreeling.

d) minimize adhesion of the componentto optimize consistent retrieval at the pick point. This is espe
important with components having\a surface contact area of 10 mm? or greater with the adhesive fill

pnent

cially
-
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Table 19 — Variable dimensions of adhesive-backed punched carrier tape

Dimensions in millimetres

Tape size Fa P, vV, v, w
1,5 3,1
8 3,50 + 0,05 20 %0 8053
M= 3,1 3,1 '
2,0+ 0,05 1,5 6,35
4,0+0,1to 40,2
12 5,50 £ 0,05 120 0.1 in 3,1 6,35 12,07,;
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 16,007
4,0 increments 10,2 10,2
4,0+0,1to 10,2 17,3 o
24 11,50 * 0,05 24,0 0,1 in 24,075
4,0 increments 14,0 17,3
For respective dimensional codes, see Figures 17 to 19.
NOTE Dimension E,, as defined in tape types 1a, 1b, 2a and 2b, is for type 4 tape minimum value only, buf can
be derived as a reference dimension by subtracting E; from W (maximum).

6

6.1

For gll tape types, the following requirements apply.

a)

b)

d)

e)

Table 20 — Component planar rotation andchateral displacement

Tape size Component planar rotation €omponent lateral displacement

mm mm

0,05 maximum
(P, =2)

8 12,16 5° maximum

and 24

0,1 maximum
(P, =4)

For respective dimensianal €odes, see Figure 19.

Rolarity and orientation requirements of components in the tape

Requiremehnts for all tape types

Il 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 gr the
last one 10 leave the package, uniess otherwise specified in the detall specification.

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.

6 o

56 o 0 B 0o
-8 | | @<E [0

/
( <AO> } AD AO__
Direction of unreeling Direction of unreeling Direction of unreeling
R — I
IEC {EC IEC
a) |Cathode is in the upper b) Termination No.1lis in the c) Termination No.1lis in theujpper
left upper left right
The gfaphical symbol "-", which stands for the position of the cathode side, is shown in a). The mark "e",|which
standg for the position of termination No.1, is shown in b). Another position of termination* Ng71 is shown|in c),
where|the position cannot be settled as in b).
Figure 20 — Example of polarity and orientatjon
6.2 | Specific requirements for type la
Type| 1a has effectively a cover tape on either side. Therefaere, components may be placed
with the mounting side orientated to the bottom or the top side of the tape (for the bottom| side
of the tape, see 11.1). If the mounting side needs to. e reversed (as is the case for some
surface-mounted components), then the tape is resspooled and the alternate cover |tape
remoyved, effectively inverting the component.
6.3 | Specific requirements for type 4
The pon-active side of the component is:generally placed at the bottom side of the tape, i.e.
affixgd to the adhesive layer. This orientation enables additional visual inspection and grobe
testinjg 'in-situ’, within an open compartment, since a cover tape is not required for compaonent
retention. In the case of flip-chips or"WLCSP, the component may be placed ‘bumps down' on
a special adhesive layer designed for that purpose. Bumps down orientation, on adhgsive
tape,| protects the bumps from ,damage attributable to abrasion or mechanical handling.
7 Carrier tape requirements
7.1 | Taping materials
Tapifpg materials and techniques shall be selected to avoid damage to electrostatic-sengitive
components.
7.2 TNmMimMuUm bending radius (for alt 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, the tape shall not be
damaged and the components shall maintain their position and orientation in the tape.

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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Punched tape

Blister tape

Figure 21 — Bending radius

Table 21 — Minimum bending radius

oasnv<H T

direction of«the. ‘carrier tape compartment. A minimum bending radius of 100 mm is recommendg
i mm tapes<ontaining singulated bare die when the component/compartment pitch P, (Figure 17) is 1§
hen requiréd; a length of carrier tape trailer can be spooled on the reel to increase effective ree
ameter.N\(Figure 26).

Dimensions in millimetres
w P, R
min:
Types 1a, 1b, 2a, 2b and\38 Type 4 only®
4 1 25 25
8 1/2/4 25 25
12 2/4/8 302 50
16 4/8/12/16 30 50
24 4/8/12 30 50
24 16/24 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.
a br punched tapes, thé minimum bending radius shall be 25 mm.
b he minimum bending radius for the tape with components is proportional to the component dimension in the

d for
mm.
hub

7.3 Camber

The camber shall be measured with the carrier tape passed between two plates and without
tension applied to the tape-according-to-Figure21. 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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1 mm max.

in either direction

IEC1223/]

For t

a) T
e

b) T

Clearance

=0,5.- J+mm
Transparent plate —-I J

Transparent plate \

o o 0 0 0 O 0 o g

Carrier tape

svon 0000
ssennnnl
! OQQGD ( «
/ 1 mm max. in either direction, unless'otherwise Base plate
. specified in the relevant specifications
The left edge is Straight

contacted with 250 mm
the straight edge

edge The right edge is
contacted with
the straight edge.
IEC

Figure@2 — Measuring method and camber

Cover tape requirements (for types la, 1b, 2a, 2b and 3)

hpe types laylbj 2a, 2b and 3 the following cover tape requirements apply.

he cover-tapes shall not cover the round sprocket holes (types la, 1b, 2a, 2b and 3
ongated-sprocket holes (type 3).

e

ectrical characteristics and the marking of the components.

c) C
d T
e) T

omponents shall not stick to the carrier tape or to the cover tape.
he cover tape(s) shall not become detached.
he cover tape(s) shall not protrude beyond the edge of the tape.

and

hesadhesive and material of the cover tape shall not adversely affect the mechanicall and

f) The cover tape shall not be attached to the carrier tape on the surface between two
adjacent component pockets.

NOTFE An exception may apply in those cases where thin components, during reeling or de-
reeling,—may can slide from pocket to pocket. In these cases, the surface between two
adjacent pockets may be dot sealed according the peel force requirements (see Figure 23).
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Carrier tape Dot seal

Sealed.”ne Top view

3
Sover
tape

Dotseal  component

IEC

Figure 23 — Dot seals for thin components (ds gxceptions)

g) Tlhe break force of the cover tape shall be 10 N min.

h) The angle at the peel strength test between the&scover tape during peel-off and the
d|rection of unreeling shall be 165° to 180°. The-eover tape shall adhere uniformly tp the
carrier tape along both sides in the direction of\unreeling.

i) The peel force with a peel speed of 300 mt/min £ 10 mm/min shall be as indicatgd in
Thable 22.

Tablet22 — Peel force
Tape width Peel force
w
4 mm 0,1 Nto0,7N
8 mm 0,1Nto1l,0N
12 mmeto'56 mm 0,1Ntol1,3N
72/mm-to 200 mm 0,1Ntol1l,5N
Tapq types 1la, lh.and 2b: For ultra 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 compgnent
sizeq it is recdammended to use a peel force of 0,2 N + 0,1 N and, as aging may have an effect on the peel fprce,
this peel foreesshould be valid for at least 7 days after sealing.
Unleps‘specifically requested by the end-user, the sale of tapes shall not be reversed.

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 types 1a, 1b, 2a, 2b and 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.
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The tapes shall be suitable to withstand storage of the taped components without danger 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
materials shall not delaminate in a manner that would prevent proper delivery of the
component in the assembly process.

The break force of the tape in the direction of unreeling shall be at least 10 N. Properties of
the splice tape should be such that it can be attached to the surface of the carrier tape and
covef tape 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 of the splice shall not be greater|than
+0,1% mm in any direction.

To minimize the effect of losing components by electrostatic discharge, itris’recommended
that {he packaging materials, component placement equipment, and controlled environmiental
condjtions be optimized to effectively dissipate any charge build-up. This charge, commonly

referfed to as tribo-electric charge, should be controlled—accordingto—the—guidelings—in
IEC 41340-5-1-and l1EC/TR 61340-5-2,

NOTE| See IEC 61340-5-1 and IEC/TR 61340-5-2 for the guidelines.
9.2 | Specific requirements for type 1b

The presence of burr, fluff or deformation should betkept to a minimum and shall not affect
the femoval of components. The presence of fluff shall not affect the mounting of the
component.

Recgmmended measuring methods for cartier tape thickness (T and Tj3), cavity (Ay anfl Bg)
and g¢avity depth (dimension Ky) shall be.imaccordance with Annex A.

9.3 | Specific tape requirements for type 2b

The rarrier tape and cover tape shall be made of a plastic material which does not [shed
parti¢ulates and has antistatic,characteristics.

The ¢arrier tape materialshould be suitable for use in the applicable cleanroom classificiation
for which it is intended-

9.4 | Specifierequirement for type 4
9.4.1 General

Components shall be prevented from falling off the adhesive backing of the carrier tapg 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 adhesive backing shall remain in position and not become detached.

9.4.2 Coordinate system

For the coordinate system of tape type 4, the following requirements apply.
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The coordinate system shown in Figure 24 is established to define carrier tape
dimensioning together with component placements on adhesive-backed punched plastic
carrier tapes.

The abscissa is a 0-0 datum straight line of infinite length to align the centres of a plurality
of round sprocket holes throughout the entire length of the continuous tapes.

Ordinates are lines at right angles to the abscissa and uniformly spaced along its length to
position the centre of each round sprocket hole aligned along the abscissa.

Compartments within the punched plastic carrier tape comprise virtual boundaries for the
placement of components at predetermined pitch intervals throughout the length of the
carrier tape.

orizontal and vertical coordinates dimensioned from the abscissa and ordinates estgblish
tgrget location centre points for the planar centroids of the components placed within [each
virtual boundary.

he centre of the components shall be located within a 0,2 mm diameter-of the tparget
bnterpoints within the virtual boundaries. See Figures 24 and 25.

procket holes (see Figure 19).

T
c
Clomponent rotation shall be limited to 5° from the abscissa axis centre line of the rfound
S
Aldherence to the tolerances defined in Table 18 and Table 19{enSures that the follqwing

itical criteria are maintained:
precise alignment of all round sprocket hole centres along abscissa;

AL

c
1
2) consistent pitch of the round sprocket holes throughaut the entire length of the tap
3) uniform diameters of all round sprocket holes;

4

polarity and orientation of components in the'tape.

Table 23 — Absolute referencing data for component target position

Dimensions in millimetres

Tape size Fa Poa
8 3,5 2,0
12 5,5 2,0
16 7,5 2,0
24 11,5 2,0
) Round Punched plastic
Ordinates sprocket hole carrier tape
X 4/ Pressure-sensitive
» a4 ' X ac?heswe tapes
@10 © O —
Z_ < ‘ Fa
' — Abscissa
,} . L 1 L v
» 4
— 7 [
Virtual boundary Target centre point
compartments for components

IEC

Figure 24 — Type 4 coordinate system
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9.4.3

Component positioning and lateral displacement

For the component positioning and lateral displacement, see Figures 19 and 25. The
component position in type 4 tape is not measured with respect to the compartment, as in
types la, 1b, 2a, 2b and 3, but relative to a virtual target point at an absolute position given
by P, and F,. Table 23 gives the absolute position of this target point relative to the
sprocket-hole centroid for different tape sizes.

The maximum displacement of the actual component position from this target location is
shown in sketch S of Figure 25 and may be negative or positive. This displacement is a
function of the accuracy of the component placement system and not the tape.

It is
displ
than
posit
of th¢
shall

9.5
9.5.1

Die

not be more than the punched tape thickness (T).

—» Pop -+

Punched tape thickness T

1'> component thickness 7 ‘

| A<t |
y . 4 N Y
@ . - A
Virtual component boundacy. N

[ [ (ref). Not to be used as - . .
a datum for component Centroid of component is
targeted on centre of abscissa

. placement and ordinate, /', and P
Side or front o _ Component A 2
sectional view Direction ofreeling location

Sketch R during comiponent Sketch S

placement into tape e

Figure 25 —.Component clearance and positioning method

Specific requirements for tapes containing die products

General

normal for the user drawing to specify the maximum component rotational and ateral
hcement of the component when delivered in type 4, which may have a tightertolenance
that shown in sketches R and S of Figure 25, where the repeatability of theycompaonent
on at the pick point is critical. The component should not protrude abovethe top sufrface
e carrier tape. This is shown in Sketch R of Figure 25 where the component thicknegs (2)

roducts sUch as bare die and bumped die (flip-chip) require special handling to ensure

the dies arenot damaged during tape loading, transportation, storage and unloading. Tlapes

desid

the

nedforthese types of product normally contain certain design features to protect the die
andtTrevent edge or corner chipping from occurring and, in the case of bumped die, to pVF

tect

umps from damage. Particular care should be taken to prevent very thin die from sliding

unde

r the cover tape between adjacent pockets.

NOTE

Refer to IEC/TR 62258-3 for handling recommendations.

The following items should be considered where the tape is used for die products.

9.5.2

Tape design for tapes containing die products

Types 1a, 2a, and 2b should have special design features to ensure the corners of the die do
not contact the corners of the pocket. A square or circular relief may be used.
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Types 2a and 2b should include special features in the base of the cavity to protect bumped
die, where the die are placed in the pocket ‘bumps down’.

Type
NOTE

9.5.3

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

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

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

envir

Tape]
they

Prec
adhe

9.5.4

" 1 1
MTIeTit SucliltT as a Licall TUUITTT.

s shall be free from any burrs or particles that may dislodge during handling<or-sto
may stick to the surface of the die and cause damage.

hutions should also be taken to ensure that no fibres or residue arefeleased that
Fe to, or damage, the die product when the cover tape is removed.

Die lateral movement (types la, 2a and 2b)

The

bdges of die products are fragile and the design of the pecket in the tape should pr

transportation. Special punching or forming may be required to achieve the nece

for rIinimaI lateral movement of the die within the pocket’during loading, unloading

tolerances to minimize lateral movement.

Die g
Tape

maxi
0,15

10 H

10.1
10.1.

For t
The
cove

10.1.

roducts generally require tighter tape tolerances to minimize lateral movement.

s with a width W of 8 mm and 4 mm.should allow for a lateral movement of 0,]
mum. Tapes with a width W of more .than 8 mm should allow for a lateral movems
mm maximum.

Reel requirements
Dimensions

1 General

otal numher:of components on the reel shall be such that the components and the
do not extend beyond the smallest dimension of the flange (in the radial direction).

? » Reel dimensions

rage;

tould

bvide

and
bsary

| mm
nt of

he reeling of tapes, reels with the essential dimensions listed hereinafter shall be lised.

final

Fort

ne reel dimensions, see Figure 26 and lable 24.
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Figure 26 — Reel
Table 24 — Reel dimensions
Dimensions in millihetres
Tape Reel Hub Reel inner Reel qverall Reel inner Reel inngr
width diameter? diameter width width width width
w A N w, P w, W, w,
max. min. max. min. max.
4 180 50 4,2 + 975 7,95 3,9 5,95
8 382 50 84 ¥ 1,5 14,4 7,9 10,9
12 60 d 12,4 + 2 18,4 11,9 15,4
16 60 16,4 + 2 22,4 15,9 19,4
24 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
72 609 150 72,4 min. 89,0 Shall accommodate
a8 88.4 min. 105.0 tape width without interferpnce
104 104,4 min. 121,0
120 120,4 min. 137,0
136 136,4 min. 153,0
152 52 AT 16970
168 168,4 min. 185,0
184 184,4 min. 201,0
200 200,4 min. 217,0
For the respective dimensional codes, see Figures 26.
a8 Preferred nominal reel diameters, in millimetres, are 180, 254, 284, 330, 360, 382 and 560. Market trend is
towards a larger diameter.
b Measured at the hub.
¢ For type 4: 100 min.
4 For punched tapes, the minimum diameter shall be 50 mm.
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10.1.3 Reel hole dimensions

For the reel hole dimensions, see Figure 27 and Table 25.

Access hole
at slot location

Ll
by
D«
A r
y &
IEC
Figure 27 — Reel hole presentation
Table 25 — Reel hole dimensions
Dimensions in millimetres
_ _
Symbols All types
B 1,5 minimum
D 20,2 minimum
C 12,8 minimum
r 0,5xB
For respective dimensional codes, see Figures 27.
An aflequate tape-siot at the hub of the reel may be provided for the trailer. There should|then
also pe a corresponding adequate access hole.
10.2| Marking

The reetstrattprovide space foratabet—The tabetshattbeptacedomrthe outsideof theflange
opposite the round sprocket holes (see Figure 28).

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, magnetic, etc.

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

11.1

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 of the feeder looking towards the bed of the assembly machine.

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 machines.
The mounting side of the components shall be oriented to the bottom side of the ‘tape| The
bottom side is defined as the invisible side of the tape when reeled (see Figure.28).
Round sprocket hole
Tape
Label upper side O O d O
Tape bottom side
Direction of unreeling -
Reel [EC
Figure 28 — Tapeireeling and label area on the reel
11.2| Specific requirements far type la
Type| 1la has effectively a cover'tape on either side. If the mounting side needs to be reversed
(as ig the case for some surface-mounted components), then the tape shall be re-spooled and
the ajternate cover tapesréemoved, to effectively invert the component.
11.3| Specific requirements for type 4
Gengrally, it is\Sufficient to wrap a layer of tape around the reel which normally comprises the
leadgr for the-tape, to protect the components in the tape. However, for additional protgction
or where the leader is insufficient, a static dissipative wrap may be wound around the
completed reel.
11.4 Leader and trailer tape
11.4.1 General

For the leader and trailer, see 11.4.2, 11.4.3 and Figure 29.
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Trailer Leader
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11.4.
For ¢

tape,
leadsd

Type
tape

11.4.

Ther
seald

portipn of the carrier tape unwinds from the reel.

Figure 29 — Leader and trailer
? Leader
ypes la, 1b, 2a, 2b and 3 tapes, there shall be a leader of 400 mm minimum of

r may consist of the carrier tape with empty compartments sealed by/cover tape.

4 tapes, which have no cover tape, shall include at least adeader of 100 mm of c
with empty compartments.

3 Trailer

e shall be a trailer with a minimum of 160 mm carrier tape with empty compartments
d by the cover tape. The carrier tape shall be' released from the reel hub as thg

tover

which includes at least 100 mm of carrier tape with empty compartments. All of the

nrrier

and
last

11.5| Recycling

Tape| and reels should be made of recyelable material. When such material is used in regls, a
recygling symbol shall be marked on the reel.

ISO 11469 shall preferably be used for marking the material.

11.6 | Missing components

The maximum number of missing components shall be 1 per reel or 0,025 %, whicheyer is
greater.

There shall notbe consecutive components missing from any reel for any reason.
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Annex A
(normative)

Recommended measuring methods for type 1b

Measurement method for carrier tape thickness (T and Ty)

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

includina-thepuffthe probe-shal-bemadeof super-hard-material-with-atrecommended
cHHg—He—puHH—He—peo HaH—e—aa —SHpe-Aate—ateHa—WHH—a— &

head|diameter of 2,0 mm.

The

dimepsion of the thickness excluding the puff of the bottom of the cavity is &, ‘when th

side

inclugling the puff on the bottom of the cavity is Ts.

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

Sprocket holes
Cavity ¢ ¢ /
i \ ”””” ! !

A
Cafrrier tape ! ! Carrier ta
thickness T, 1 1 thickness
' '
T, measuring point T measuring point
Figure A.1 — Cdtrrier tape thickness measurement points
A.2 | Measurement method for cavity (A, and By)

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

probe

thickness of the carrier tape shall be measured with an accuracy of 0,001'mm. The

b flat

is measured adjacent to the round sprocket holes. The dimensionfof the thickness

pe

IEC

For dimensions; Ay and By, the minimum value including deformation of material shgll be
meagured using an adequate light source to illuminate the surface of the tape and

meas

dime

nsion.

allow

urement of the features as shown in Figure A.2. Fluff should be excluded from the
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Minimum value Minimum value
] Ll - »

L T

Minimum value Minimum value
- > [ >

R e W e

A.3

The

An e

ra )

Figure A.2 — Cavity cross-section

Measurement method for cavity depth (dimension K)

avity depth K, should be the distance between the centre of the-bottom of the cavit
the cprrier surface at the centre point between the round sprocket hole’and the cavity.

IEC

and

ample of a measurement of cavity depth K is to use a men=contact measuring system to
perfgrm a measurement in accordance with Figure A.3.

DN Centre\point between
AN ‘ sptécket hole and cavity B>
/ T vy' ‘
|
[ s Centre point of It
‘ / bottom of cavity
|
|
Cavity depth K|
> -

Figure A.3 — Cavity depth dimension

IEC
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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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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
national electrotechnical committees (IEC National Committees). The object of IE€™is to pr
Ernational co-operation on all questions concerning standardization in the electrical and (etectronic fiel
5 end and in addition to other activities, IEC publishes International Standards, Techhical Specific
chnical Reports, Publicly Available Specifications (PAS) and Guides (hereaftéryreferred to as
blication(s)”). Their preparation is entrusted to technical committees; any IEC Natiorial Committee inte
the subject dealt with may participate in this preparatory work. Internatiohal,” governmental and
vernmental organizations liaising with the IEC also participate in this prepatation. IEC collaborates d
h the International Organization for Standardization (ISO) in accordanceswith conditions determin
eement between the two organizations.

e formal decisions or agreements of IEC on technical matters express,/as nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical ‘committee has representation fr
prested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are-made to ensure that the technical content

blications is accurate, IEC cannot be held responsibleXfor the way in which they are used or fd
Binterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible igp~their national and regional publications. Any dive
ween any IEC Publication and the corresponding' national or regional publication shall be clearly indica
latter.

C itself does not provide any attestation,'ef conformity. Independent certification bodies provide conf
Eessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible f
vices carried out by independent certification bodies.

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

liability shall attach to IEClon its directors, employees, servants or agents including individual exper
mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
benses arising out @©f\the publication, use of, or reliance upon, this IEC Publication or any othq
blications.

ention is drawn\to' the Normative references cited in this publication. Use of the referenced publicati
ispensable for_the correct application of this publication.

ention is\drawn to the possibility that some of the elements of this IEC Publication may be the sub
ent rights: IEC shall not be held responsible for identifying any or all such patent rights.
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hational Standard IEC 60286-3 has been prepared by IEC technical committeg

Capacitors and resistors for electronic equipment.

This sixth edition cancels and replaces the fifth edition published in 2013. This edition
constitutes a technical revision.

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

a) addition of a table of the classification to symbols concerning tape, reel and common
symbols;

b)

c)

additions of a figure of example of polarity and orientation and a figure of example of dot
seal;

revision of requirements for camber;
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d) addition of a definition of design value with regard to tilt.

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

FDIS Report on voting

40/2643/FDIS 40/2649/RVD

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

This focument has been drafted in accordance with the ISO/TEC Directives, Part 2.

A list of all parts in the IEC 60286 series, published under the general title Packaging of
components for automatic handling, can be found on the IEC website.

The ¢ommittee has decided that the contents of this document will remaininchanged unfil the
stability date indicated on the IEC website under "http://webstore.iec.ch{’;in"the data related to
the specific document. At this date, the document will be

g¢confirmed,

°
-

e wlithdrawn,

°
-
@D

placed by a revised edition, or

e amended.

IMPIORTANT — The 'colour inside’' logo omthe cover page of this publication indicates
thal it contains colours which are “considered to be useful for the corfect
understanding of its contents. Users*should therefore print this document usinfg a
colgur 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 [part of IEC 60286 is applicable to the tape packaging of electronic components without
leadg or with lead stumps, intended to be connected to electronic circuits. It includes| only
thos¢ dimensions that are essential for the taping of components intended for ‘the alove-
mentjoned purposes.

This document also includes requirements related to the packaging of singulated die prog¢lucts
inclugling bare die and bumped die (flip chips).

2 Normative references

The following documents are referred to in the text in such\a way that some or all of|their
contgnt constitutes requirements of this document. For (dated references, only the edglition
cited|applies. For undated references, the latest edition’of the referenced document (inclliding
any amendments) applies.

IEC $0191-2, Mechanical standardization of setiiconductor devices — Part 2: Dimensions

3 Terms, definitions and symbols

3.1 Terms and definitions

For the purposes of this documeént, the following terms and definitions apply. Definitions apply
to allftape types, unless specifically mentioned.

ISO and IEC maintaip~terminological databases for use in standardization at the follgwing
addr¢sses:

o |EC Electropedia: available at http://www.electropedia.org/
e |3$0 Online/browsing platform: available at http://www.iso.org/obp
3.1.1

compaonents
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 sizes
size of component that are identified with their metric size code

Note 1 to entry: This size code is followed by a capital M.

Note 2 to entry: To avoid possible confusion with inch-based size codes, an equivalency table is shown in Table 1.
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Table 1 — Component size codes

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

ction,

3.1.3
packjaging
prodyict made of any material of any nature to be used for the containment), prote
structured alignment for automatic assembly, handling and delivery
3.1.4
pressed carrier tape
<type 1b> carrier tape with 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 1 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
defofmation
<type 1b> bulge on the inner-wall of the cavity
Note 1 to entry: See Figure 1\
3.1.8
puff
<type 1b> bulg€.on the reverse side of the cavity
Note 1 to entry; See Figure 1.
Eluff — v_»Burr
AN - E -
\
)T
Deformatio.;
> —

.
~

Puff £

Figure 1 — Sectional view of component cavity (type 1b)
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blister carrier tape
carrier tape which is identified as tape belonging to types 2a, 2b and 3
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Note 1 to entry These types of carriers are also known as "embossed" carrier types.

3.2

Symbols

The symbols used in this document are listed in Table 2.

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

with the origin point of round sprocket hole and the
centre of the third next cavity in direction of unreeling

Symlbols Definitions Figure references
A Reel diameter Figure 26
A, Cavity’s bottom dimension in direction of unreeling Figures 2, 4, 5, 7, 8, 10,1 13, 14,|]16
and 20
B Reel hole key’s groove width Figure 27
B, Cavity’s bottom dimension in direction of tape width Figures 2, 4/5,-7, 8, 10, 11, 13, 14,|16
and 20
B, Cavity’s rim in direction of tape width Figures8) 11 and 14
C Reel hole diameter Figures 26 and 27
C: Distance of puff under cavity in direction of tape width Figure 5
d Difference of diameter between sprocket hole and round Figure 14
foramen
D Reel slot diameter Figure 27
D, Sprocket hole diameter Figures 2, 5, 8, 11, 14 and 17
D, Cavity’s bottom hole diameter Figures 8 and 14
E, Shorter distance in direction of width.between the origin Figures 2, 5, 8, 11, 14 and 17
point of round sprocket hole and theedge of a side of
tape
E, Longer distance in direction of'width between the origin Figures 2, 5, 8 and 11
point of round sprocket hele“and the edge of a side of
tape
F Distance in direction of width between the origin point of Figures 2, 5, 8, 11 and 14
round sprocket.hole and the centre of cavity
Fa Distance in-direction of width between the origin point of | Figures 17, 19, 24 and 25
round sprocket hole and the centre of compartment
G Shorpterdistance in direction of width between the cavity Figures 2, 5, 8, 11 and 17
andithe edge of a side of tape
Ko Cavity depth Figures 2, 5, 8 ,11 ,14 and A.3
N Hub diameter Figure 26
Py Pitch of the sprocket holes Figures Z, 3, 5,6, 8,9, 11, I4and 17
P, Cavity pitch Figures 2, 3, 5, 6, 8, 9, 11, 14, 17 and
18
P, Pitch between the centre of a cavity on the same line Figures 2, 3,5, 6, 8,9, 11 and 14
with the origin point of round sprocket hole and the
centre of the next cavity in direction of unreeling
Poa Pitch between the centre line of the origin point of round Figures 17, 18, 19, 24 and 25
sprocket hole and the centre line of compartment in
direction of unreeling
Py Pitch between the centre of a cavity on the same line Figures 3 and 6
with the origin point of round sprocket hole and the
centre of the second next cavity in direction of unreeling
P Pitch between the centre of a cavity on the same line Figures 3 and 6
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Symbols Definitions Figure references
S Sprocket hole pitch in direction of width Figure 14

R Bending radius of carrier tape Figure 21

r Curvature radius of reel hole key’s groove Figure 27

T Carrier tape thickness without cover tape Figures 2, 5, 8, 11, 14, 17, 25 and A.1
T, Top cover tape thickness or bottom cover tape thickness | Figures 2, 5, 8, 11, 14 and 17
T, Sum of outer cavity height and top cover tape thickness Figures 8, 11 and 14

T, Thickenss of pressed carrier tape including bulge Figures 5 and A.1

v, Compartment dimension 1n direcion of unreelng Figures 17 and 18

v, Compartment dimension in direction of width Figures 17 and 18

W Carrier tape width Figures 2, 5, 8, 11, 14 angh17
Wy Distance between adhesive tapes Figure 17

W, Reel inner width(measured at hub) Figure 26

w, Reel overall width Figure 26

W, Reel inner width in the rim Figure 26

z Component thickness Figure 25

4  $tructure of the specification

The yarious types of tapes are as follows.

Typle 1

Typle 2

Typle 3

— Punched and pressed carrier-tape

Type 1a: Punched carfier tape, with top and bottom cover tape (fape

widths: 8 mmarand 12 mm)

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

— Blister carrierstape, with single round sprocket holes

Type 2ai_"Blister carrier tape, with single round sprocket holes, with|top
cover tape and tape pitches down to 2 mm (tape widths: 8 nm,

12 mm, 16 mm and 24 mm)

Type 2b: Blister carrier tape, with single round sprocket holes, with|top

cover tape and with Imm tape pitch (tape widths: 4 mm)

= 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 and
other surface mount components (tape widths: 8 mm, 12 mm, 16 mm, and

24 mm)
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5 Dimensional requirements for taping

5.1

5.1.1

Component cavity positioning requirements

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

2019

For defined component positioning, the cavity shall be defined to an origin point. The origin is
the centre of the round sprocket hole, defined by the crosshair of the dimensions E; and P,
The centre of the compartment shall be defined by P, and F, relative to the round sprocket
hole (see Figures 2, 5, 8, 11 and 14). When dimension P, is smaller or equal to 2 mm, the
maximum allowed pocket offset, relative to the centre of the round sprocket hole, shall be

appli
5.1.2

For @
an o
dime
relati
posit
princ

for component protection only. The term ‘pocket offset’ does not-apply to type 4. The follg

appli

a)

o =

b) th

c) th
d) th

5.2

The
dime
is ad
with
1b, 2

: PPN L2 o
E‘d‘(‘SE'E‘Flgmcb S, 0, 9 dia LZ)-

Requirements for types 4

efined component positioning, the component placement and location shall*be defin
Figin. The origin is the centre of the sprocket hole, defined by the' crosshair o
hsions E; and P,. The centre of the component location shall be defined by P,, an
ve to the sprocket hole (see Figure 17). Type 4 does not have caVities that are us
on components, therefore all position measurements should b€ made according t
ple defined here and not to the compartments or ‘pockets’, which are virtual bound

Ps to tape type 4:

een placed in the compartment, with reference to-the target;

e component shall not protrude above the top‘surface of the carrier tape (see Figur
etch R);

e components shall not change their orientation within the tape;

e component shall be able to be removed from the cavity or compartment in a ve
rection, without mechanical restrictior.

Component cavity dimension requirements (tape types 1la, 1b, 2a, 2b and 3)
size of the component. cavity, including applicable tolerances, is governed by
bquately protected and that tilt, rotation and lateral movement of the component com

the requirements detailed for each type of tape. The following applies to tape type
A, 2b and 3:

a) d

b)
d

c) t

mensions Ap\<'Bg, unless otherwise specified in the component detail specification;

aximum™and minimum dimensions of the component shall be taken from the compq
tail specification;

d to

the
j FA,
ed to
b the
aries
wing

btation and lateral movement of the component is defined by the accuracy to which it has

e 25,

rtical

the

hsions of the component for which the packaging applies, to ensure that the compgnent

plies
5 1a,

nent

type

ecomponent shall not protrude above the top surface of the carrier tape, except for

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

e) the component shall be able to be removed from the cavity or compartment in a vertical
direction, without mechanical restriction, after the top cover has been removed, where a
cover tape is used.

5.3

Type la — Punched carrier tape, with top and bottom cover tape (tape widths:
8 mm and 12 mm)

For respective dimensional codes, see Figures 2 to 4 and Tables 3 to 5.
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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 size D, 1 Po G T T, P, pitch
. (each T,) cumulative
min. max. tolerance
8 and 12 l5+0,1 1,75+ 0,1 4,0+0,1 0,75 1,1 0,1 + 0,2/ 10 pitches
0 (P, > 4) paper? maximum
4,0 £ 0,05 1,6 non-
(P,=2,P, =1) paper

a

FOI’ISpeCtIVQ dimensional codes, see Figure 2.
h

e paper is the material of the punched carrier tape.

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

Dimensions in millimetres
Tapp E, F P, P, P, R, w Ay BJ K,
Sizé .
min.
8 6,25 3,5+ 0,05 1,0 £ 0,05 1,0 £ 0,05 2,0 £ 0,05 3,0 £ 0,05 80+8’f See|5.2
(P, =1) (P, =1) (P, =1) (P, =1)
2,0+ 0,05 2,0+ 0,05
(P, =2) (P, =2)
4,0+0,1 2,0 + 0,05
(P, = 4) (P, =4
12 10,25 5,5+ 0,05 2,0 £ 0,05 2,0+ 0,05 - - 120+0,3
(P, =2) mooL
4,0+0,1
(P, >4)

For rlespective dimensional codes, sg€ Figures 2 to 4.
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Table 5 — Component tilt,

— 15 —

planar rotation and lateral movement

Lateral movement

Tape size Component tilt Component planar rotation
(design value) 2 (design value) 2
mm mm
8 and 12 10° maximum 20° maximum 0,3 maximum

(P,=1,P, =2)
0,5 maximum

(P, >4)

For respective dimensional codes, see Figure 4.

The

10° haximum.

For
movément of 0,2 mm maximum.

dimegnsion should be allowed.

cavitly dimension should be allowed.

a

o

rend for allowed component planar rotation of components with either length or width less than 152\
omponents with either length or width dimensions of less than 1,2 mm, market trends are towards a 13
Whep handling bare die products in tape size 8 mm, the lateral movement of 0,1 mm maximum for either ¢

Whep handling bare die products in tape size 12 mm, the lateral movement of 0}15 mm maximum for ¢

design value is a calculated value for design purposes only. For exampley, component tilt is not intend
e measured, but is intended to be the calculated value for the pocket\design of a carrier tape.

m is

teral

lavity

ither

bd to

5.4

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

For respective dimensional codes, see Figures 5 t0.7 and Tables 6 to 8.

— - 13 a—

o -

Origin e
\

-« PO

P2

Cover

=1 & o o

A | 4 !

» A0

Direction of unreeling ——*

IEC

Figure 5 — Dimensions (P, =4 mm/P; =2 mm) and (P, =4 mm/P; =1 mm)
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L

[

mponent tilt
bfer to Table 8

Component tilt
bide or front sectional view

Sketck D

Figure 7 — Maximum component tilt, rotation and lateral movement

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

o

Typical cavitI

Component planaf rotation
Refer to Table®

e

centre line

Ao

centre line

Component planar rotation

Top view
Sketch E

_Typical component

Lateral movemen|
Refer to Table 8

| m Packet offss
BelEE | HIHIE "= 0,05
| | | ! s mm m
: 3 1 at either sid
2 mm cavity pitch ’ : : :
T S S S
— P1 -
1 mm cavity pitch
Higure 6 — lllustration of 2 mm and 1 mm cavity pitch and maximum pocket offse

Lateral movemg
Top view
Sketch F

1Y

IEC

—

it

nt

IEC

Dimensions in millimetres
Tqpe D, ? E, G Po T T, T,-TP P, pitch
sige . cumulative
|Z min. max. max. max. tolerancd
8 15+0,1 1,75+0,1 0,75 4,0+0,1 1,1 0,1 0,1 + 0,1/ 10 pitches
0

For respective dimensional codes, see Figures 5 and 6.

a

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.

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

Dimensions in millimetres

Tape | C; E, F P, P, P, P, W | A, B,
size max. | min. Ko
8 4,35 6,25 3,5+ 0,05 1,0 £ 0,05 1,0 £ 0,05 2,0 £ 0,05 3,0 £ 0,05 80 tgf S5e2e
(P, =1) (P, =1) (P, =1) (P, =1)
2,0 £ 0,05 2,0 £ 0,05
Pr=2 F=2
4,0+0,1 2,0 £ 0,05
(P, =4) (Py=4)

For respective dimensional codes, see Figures 5 to 7.

Table 8 — Component tilt, planar rotation and lateralqmovement

Tapé¢ size Component tilt Component planar rotation Lateral movement
mm (design value) 2 (design value) 2 mm
8 20° maximum 20° maximum 0,12 maximum

(Component size < 0603M

0,20 maximum

(Component size 1005M)

0,30 maximum

(Component size > 1608M

For respective dimensional codes, see Figure 7.

a A
H

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

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

5.5

For respective.dimensional codes, see Figures 8 to 10 and Tables 9 to 11.

Type2a — Blister carrier tape, with single round sprocket holes and tape pitch
down to 2.mm (tape widths: 8 mm, 12 mm, 16 mm and 24 mm)

D
(7]
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- el > D0 - P -
Cover | A Y i
tape I [ 1
N 2 R
i i 17 2V N row
I \ 1 ' EZ
+ B | Bo N
¢ A / / N |
G | } Ty
1 ‘ D1 i
- Ll |
I 5 G
- - Ko > Ay -
Direction of unreeling -
IEG

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

_nrl ¢
S o o 0

‘ : .

| InE |

| I R L
| | |

| | | !

| * : ;

\
[
|
—'.,_
. —>I !€ Pocket offset:
Py 1| 0,05 mm max.

at either side

2 mm cavity pitch
IEC

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

Lateral movemen

» ¢Component planar rotation Refer to Table 11
~ 7| Referto Table 11 v >«
Component tilt : Afﬁl' L
Refer to Table 11 I
jT‘ - Mj
- - | Typical component
Typical cavity g .
centre line 4 \ centre line
40
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top View Top View
Sketch G Sketch H Sketch |

IEC

Figure 10 — Maximum component tilt, rotation and lateral movement
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Table 9 — Constant dimensions of 8 mm to 24 mm blister carrier tape

Dimensions in millimetres

Tape size D, E, G Po T T, P, pitch cumulative
. tolerance
min. max. max.
8to 24 +01 1,75+ 0,1 0,75 4,0+0,1 0,6 0,1 +0,2 / 10 pitches
157
(P >4)
4,0 £ 0,05
(P, =2)
For respective-dimensionatcodes—seetigures—S-and9-

Table 10 — Variable dimensions of 8 mm to 24 mm blister carrier tape

Dimensions in millimetres

Tage B, D,? E, F P, P, T, W A,
sizp ) ) B}, Kq
max. min. min. max.
8 4,35 0,3 6,25 3,5+ 0,05 2,0 £ 0,05 2,0 £.0,05 3,5 +0,3 L
80 51 bee
4,0+0,1 ' 5.2
12 8,2 1,5 10,25 5,5+ 0,05 2,0 £ 0,05 2,0 £ 0,05 6,5 120+0,3
4,0+0,1to -0l
12,0 + 0,1 in
4,0 incremients
14 12,1 1,5 14,25 75+0,1 4,04£0,1 to 2,0+£0,1 9,5 160+0’3
16,0%°0,1 in -0l
4,0 increments
24 20,1 1,5 22,25 11,5+0,1 4,0+ 0,1to 2,0+£0,1 12,5 240+0,3
24,0 £ 0,1 in -0t
4,0 increments

For rlespective dimensional codes, see Figures 8 to 10.

a

Q

ptionally, for easy and reliable removal of the component, or for component inspection or for any appligable
pplication, the cavity may have a-hole in the centre of the bottom.

Q

Table~11I' — Component tilt, rotation and lateral movement

Tape size Component tilt Component planar rotation Lateral movement
(design value) (design value)
mm mm
g, 12 10° maximum 20° maximum 0,5 maximum
16, 24 10° maximum 10° maximum 0,5 maximum

; ' ; } ' = 4
F0r respeuve urmerisiuTidr LUUTS, ST Fiyuirtc LU,

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 lateral
movement of 0,2 mm maximum.

When handling bare die products in tape size 8 mm, the lateral movement of 0,1 mm maximum for either cavity
dimension should be allowed.

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

a8 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.
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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 Figures 11 to 13 and Tables 12 to 14.

|

Y| |

cover — 1| —— N . = — — p— — = ]
tape

Direction of unreeling ——

IEC

Figure 11 — Type 2b carnier tape

D

—»|le— Pocket offset:
0,03 mm max.
at either side

IEC

Figure 12 — Maximum pocket offset

Lateral movemerjt
_y ‘_Component planar rotation Refer to Table 14
'. Refer to Table 14 v >/

Component tilt A [~ '

Refer to Table 14 A
| BO
T . L 1 Typical component
IZE{?S I|i$12wty > 4 centre line
< »
Ao
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top View Top View
Sketch J Sketch K Sketch L

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 Po T T T, P, pitch
. . cumulative
min. min. max. max. tolerance
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‘if millietres
Tape size B, E, F P, P, T, w Ay Bos Ko
max. min. max.
4 1,48 2 3,07 1,8 £ 0,03 1,0 £ 0,03 1,0 £ 0,03 1,1 4/0.# 0,08 See 52

a2 Heference dimension.

For rlespective dimensional codes, see Figures 11 and 13.

Table 14 — Component tilt, planar rotation and lateral movements

Tapg size Component tilt Component plagarrotation Lateral movement
(design value) (design.value) 2
nm mm
0,10 maximum
(Component size 0402M)
4 20° maximum 20° maximum 0,12 maximum

(Component size > 0603M

(Component size 0603M)

0,20 maximum

a A
H

For flespective dimensional«odes, see Figure 13.

design value is afcalculated value for design purposes only. For example, component tilt is not intendged to
e measured, but.is'intended to be the calculated value for the pocket design of a carrier tape.

5.7

For rpspective dimensional codes, see Figures 14 to 16 and Tables 15 to 17.

Typ€.3 — Blister carrier tape, with double sprocket holes (32 mm to 200 mm)
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tape | _ 1
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Y .
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| I | A
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| o
il
12-1 |- {— Skew
. Ko
> -
Direction of unreeling o
JEC

Figure 14 — Blister carrier tape

Skew
Refer to Table 16

IEC
Figure-15 — Elongated sprocket hole skew

Lateral movement

p ¢—Component planar rotation Refer to Table 17

~ 71| Referto Table 17 v > ‘4
A

Component tilt ——

A A |7
Refer to Table=47 I V
Y 1 Bo
: v | ,_,_
Typicarcaviy _r'l_; Typir:l component
. —— > 4 centre line
centre line < ..J
Ao
Component tilt Component planar rotation Lateral movement
Side or front sectional view Top View Top View
Sketch M Sketch N Sketch O

IEC

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

— 23 —

Dimensions in millimetres

Tape size D, D,? d E, P, T T, P, pitch
] cumulative
min. max. max. tolerance
32 to 200 l5+c()),1 2,0 0,2 + 0,05 1,75 +£0,1 4,0+0,1 1,0 0,1 +0,2 / 10 pitches

For respective dimensional codes, see Figure 14.

a8 Optionally, for easy and reliable removal of the component from the compartment of the tape by automatic

pICK-Up equipment, the cavity may nave a nole In e centre or the pottom.
Table 16 — Variable dimensions of 32 mm to 200 mm blister carrier,tape
Dimensions in millimetres
Tapf B, F P, P, S Skew | ~Fg w Ao
Size » Ko
max. max. max.
32 23,0 14,2+ 0,1 40+0,1 2,0+0,1 | 28,4+0,1 0,05 12,5 | 32,0+0,3 bee
to 32,0+ 0,1 b.2
in 4,0
increments
44 35,0 20,2+0,1 4,0+ 0,1 2,0 + 40,4+ 0,1 16,0 44,0 £ 0,3
to 44,0+ 0,1 0,15
in 4,0
increments
56 46,0 26,2+0,1 40+0,1 2,0+ 52,4+0,1 20,0 | 56,0+0,3
to 56,0 £ 0,1 0,35
in 4,0
increments
72 60,0 34,2 + 4,0 £0,15 2,0+0,2 | 68,4+0,1 0,1 30,0 72,0
0,30 to 72,0 + 0715 -0,3/+0,4
in 4,0
88 76,0 42,2 + increments 84,4 +£0,1 88,0
0,30 -0,3/ +0,4
104 91,0 50,2 + 4,0 + 0,20 2,0 + 100,4 + 0,15 35,0 104,0
0,35 to 72,0 £ 0,20 0,25 0,2 -0,3/ +0,5
in 4,0
120 107,0 58,2 & increments 116,4 + 40,0 120,0
0,35 0,2 -0,3/ +0,5
134 123,0 66,2 + 4,0 £ 0,25 2,0+0,3 132,4 + 136,0
0,40 to 72,0 + 0,25 0,2 -0,3/+0,5
in 4,0
152 139;0 74,2 + increments 148,4 + 152,0
0,40 0,3 -0,3/ +0,6
168 153,0 82,2 + 4,0 + 0,30 2,0 + 164,4 + 0,2 168,0
0,45 to 72,0 £ 0,30 0,35 0,3 -0,3/ +0,6
in 4,0
184 169,0 90,2 + increments 180,4 + 184,0
0,45 0,3 -0,3/ +0,6
200 185,0 98,2 + 4,0 £ 0,35 2,0+0,4 196,4 + 200,0
0,50 to 72,0 + 0,35 0,3 -0,3/+0,6
in 4,0
increments

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

Tape size Component tilt Component planar rotation Lateral movement
(design value) 2 (design value) 2
mm mm
32, 44, 56 10° maximum 10° maximum 1,0 maximum
72 to 200 5° maximum 10° maximum 1,0 maximum

For respective dimensional codes, see Figure 16.

a8 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.

5.8

For rpespective dimensional codes, see Figures 17 to 19 and Tables 18 to 200)Type 4 carr
designed specifically for automated handling of components, such as singulated bare
Components are placed on an adhesive film in compartments. The compartment is defing

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

ier is
die.
bd by

dimepsions V; and V,, which are virtual boundaries of maximum practical sizes that epable

use ¢f a multiple of component footprints. The boundaries shall not)be used as fiducia
component placement during taping. Refer to 9.4.2 for compenent positioning and |4

placgment.

|«— Pg —»
> - r Do |- b—| Pop e 4
>‘ I | 2A
= Adhesive I . A
= (O O+ 0 O
.\ ¥
H v b ] W
+ 1 wp >N,
("’— h Y
:] t o S T © v
b—Lh - Vq - - Py e
Direction of unreeling ———
IEC

Figure 17 — Adhesive-backed punched carrier-tape dimensions

(4 mm compartment pitch)

s for
iteral

Figure 18 — lllustration

—>| P e

IEC

of 2 mm compartment pitch
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Component

= P2A e = P2A -

|
| : Q . I__.Component lateral
[ / displacement

(' Refer to Table 20

e

Fa
planar rotation |
Refer to Table 20 v v
B -
Typical component -~
centre lines =
Component planar rotation Component lateral displacement
Top view - Direction of reeling Top view
Sketch P during component Sketch Q

placement into tape £

Figure 19 — Maximum component planar rotation and lateral disptacement

Table 18 — Dimensions of adhesive backed punched cafriger tape

Dimensions in millimetres

Task D, E, P, P, T, é T W, P, Pitch
siz¢ ) cumulptive
max.¢| min. |max. tolergnce
2,0 £ 0,05
, +0,05 (W =8 and 12)
81p 1 150 175501 | 4,040,025 01 [ 075 | 1,1 | seeabc | *0pP/
16, 4 20401 10 pitghes
(W = 16 and, 24)

For rgspective dimensional codes, see Figures 17 to 19«

a  Gap W, is optional and is defined together\with the end-user. W, is determined from the comppnent

(%)

q)

)]

o o
[OI0)

ecifications (dimension B and surface terrgin). Its purpose is to

ap W, is typically < (0,5 x component dimension in the direction of V,).

ap W, is centered along'the’F, centerline.

minimize adhesion of the component™to optimize consistent retrieval at the pick point. This is especially
important with components having\a surface contact area of 10 mm? or greater with the adhesive filfn;

secure retention of component,in compartment during reeling/unreeling.
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Table 19 — Variable dimensions of adhesive-backed punched carrier tape

Dimensions in millimetres

Tape size Fa P, vV, v, w
1,5 3,1
2,0 £ 0,05 ’ ’ +0,2
8 3,50 £ 0,05 ! . 80,
4,0 * 0,1 3’1 3’1 0.1
2,0 £ 0,05 15 6,35
4,0+ 0,1to +0,2
12 5,50 £ 0,05 12.0 £ 0.1 in 3,1 6,35 12,0,0|1
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 16,007
4,0 increments 10,2 10,2
4,0+0,1to 10,2 17,3 0
24 11,50 + 0,05 24,0 £ 0,1 in 24,070
4,0 increments 14,0 17,3

For respective dimensional codes, see Figures 17 to 19.

NOTE Dimension E,, as defined in tape types 1a, 1b, 2a and 2b, is for type 4 tape minimum value only, buf can
be derived as a reference dimension by subtracting E; from W (maximum).

6

6.1

For gll tape typges, the following requirements apply.

a)

b)

d)

e)

Table 20 — Component planar rotation andchateral displacement

Tape size Component planar rotation Gomponent lateral displacement

mm mm

0,05 maximum
(P, =2)
8,12, 16 5° maximum,

and 24
0,1 maximum
(P, =4)

For respective dimensianal codes, see Figure 19.

Rolarity and orientation requirements of components in the tape

Requiremehnts for all tape types

Il 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 gr the
last one 10 leave the package, unless otnerwise speciiied In the detail speciiication.

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.

\
\
|

/
[

5 ©

5 0 0 [0 0o
<8 | | g<E 40

‘ Ao ‘c‘ Ag Ao
Direction of unreeling Direction of unreeling Direction of unreeling
— —_— —_—
IEC IEC IEC
a) |Cathode is in the upper b) Termination No.lis in the c) Termination No.1is in theujpper
left upper left right
The gfaphical symbol "-", which stands for the position of the cathode side, is shown in a). The mark "e", |which
standg for the position of termination No.1, is shown in b). Another position of termination‘ No71 is shown|in c),
where|the position cannot be settled as in b).
Figure 20 — Example of polarity and orientatjon
6.2 | Specific requirements for type la
Type| 1a has effectively a cover tape on either side. Therefaere, components may be placed
with the mounting side orientated to the bottom or the top side of the tape (for the bottom side
of thg tape, see 11.1). If the mounting side needs to. e reversed (as is the case for some
surface-mounted components), then the tape is resspooled and the alternate cover |tape
remoyved, effectively inverting the component.
6.3 | Specific requirements for type 4
The pon-active side of the component is'generally placed at the bottom side of the tape, i.e.
affixgd to the adhesive layer. This orientation enables additional visual inspection and grobe
testinjg 'in-situ’, within an open compartment, since a cover tape is not required for compaonent
retention. In the case of flip-chips orWLCSP, the component may be placed ‘bumps down' on
a special adhesive layer designed for that purpose. Bumps down orientation, on adhgsive
tape,| protects the bumps from ;damage attributable to abrasion or mechanical handling.
7 Carrier tape requirements
7.1 | Taping materials
Tapifpg materials and techniques shall be selected to avoid damage to electrostatic-sengitive
components.
7.2 TNmMimMuUm bending radius (for alf 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, the tape shall not be
damaged and the components shall maintain their position and orientation in the tape.

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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R

IEC IEC

Punched tape Blister tape

Figure 21 — Bending radius

Table 21 — Minimum bending radius

Dimensions in millimetres

w P, R
min

Types 1a, 1b, 2a, 2b and\3 Type 4 only®
4 1 25 25
8 1/2/4 25 25
12 2/4/8 302 50
16 4/8/12/16 30 50
24 4/8/12 30 50
24 16/24 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 t0. 72" 75 n/a

n/a Not applicable.

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

he minimum bending radius for the tape with components is proportional to the component dimension in the
| direction of«the.‘carrier tape compartment. A minimum bending radius of 100 mm is recommendegd for
l mm tapes<ontaining singulated bare die when the component/compartment pitch P, (Figure 17) is 1§ mm.
hen required; a length of carrier tape trailer can be spooled on the reel to increase effective ree| hub
ameter.N\(Figure 26).

o< T

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

=0,5-1mm
Transparent plate J

Transparent plate \

5 ©_0_0 O 0O

152, soon! DDD D DJ
g iy

/ specified in the relevant specifications
The left edge is Straight

contacted with 250 mm ed i i
: " ge The right edge.is
the straight edge conti:ted ﬁith
the straightedge.
IEC

Carrier tape

Figure 22 — Measuring method and camber

8 Cover tape requirements (for types 1a, 1b, 2a, 2b and 3)

For tape types 1a, 1b, 2a, 2b and 3 the following cover tape requirements apply.

a) Tlhe cover tapes shall not cover the round sprockéetholes (types la, 1b, 2a, 2b and 3) and
elongated sprocket holes (type 3).

b) The adhesive and material of the cover tape.shall not adversely affect the mechanical and
electrical characteristics and the marking of the components.

c) Clomponents shall not stick to the carriertape or to the cover tape.

d) The cover tape(s) shall not become detached.

e) The cover tape(s) shall not protrude beyond the edge of the tape.

f) The cover tape shall not beattached to the carrier tape on the surface betweer two
afljacent component pockets:
Aln exception may apply in those cases where thin components, during reeling of de-

geling, can slide fream pocket to pocket. In these cases, the surface between two adjacent
ppckets may be dot sealed according the peel force requirements (see Figure 23).

-
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Figure 23 — Dot seals for thin components (as gxceptions)
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g) Tlhe break force of the cover tape shall be 10 N min.

h) The angle at the peel strength test between the&/cover tape during peel-off and the
d|rection of unreeling shall be 165° to 180°. The-eover tape shall adhere uniformly tp the
carrier tape along both sides in the direction of.unreeling.

i) The peel force with a peel speed of 300 mt/min £ 10 mm/min shall be as indicatged in
Table 22.

Tablei22 — Peel force
Tape width Peel force
w

4 mm 0,1 Nto0,7N

8 mm 0,1Nto1l,0N

12 mmeto'56 mm 0,1Nto1,3N

72/mm-to 200 mm 0,1Nto1l,5N
Tapq types 1la, lh.and 2b: For ultra 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 compgnent

sizeg it is recdammended to use a peel force of 0,2 N + 0,1 N and, as aging may have an effect on the peel f
this peel foreesshould be valid for at least 7 days after sealing.

Unleps‘specifically requested by the end-user, the sale of tapes shall not be reversed.

prce,

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 types 1a, 1b, 2a, 2b and 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.
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The tapes shall be suitable to withstand storage of the taped components without danger 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
materials shall not delaminate in a manner that would prevent proper delivery of the
component in the assembly process.

The break force of the tape in the direction of unreeling shall be at least 10 N. Properties of
the splice tape should be such that it can be attached to the surface of the carrier tape and
covef tape 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 of the splice shall not be greater|than
+0,1% mm in any direction.

To minimize the effect of losing components by electrostatic discharge, itris’recommended
that {he packaging materials, component placement equipment, and controlled environmental
cond]tions be optimized to effectively dissipate any charge build-up. This charge, commonly
referfed to as tribo-electric charge, should be controlled.

NOTE| See IEC 61340-5-1 and IEC/TR 61340-5-2 for the guidelines.
9.2 | Specific requirements for type 1b

The presence of burr, fluff or deformation should be képtto a minimum and shall not affect
the femoval of components. The presence of fluff shall not affect the mounting of the
component.

Recgmmended measuring methods for carrieptape thickness (T and Tj3), cavity (Ay anfl Bg)
and gavity depth (dimension Ky) shall be insaccordance with Annex A.

9.3 | Specific tape requirements fortype 2b

The farrier tape and cover tape shall be made of a plastic material which does not |shed
parti¢ulates and has antistatic-gharacteristics.

The ¢arrier tape materialkshould be suitable for use in the applicable cleanroom classificiation
for which it is intended-

9.4 | Specific requirement for type 4
9.4.1 Genenal

Components shall be prevented from falling off the adhesive backing of the carrier tapg and
shall|remain in fixed position for automatic handling. Components shall be firmly affixed tp the
adhesive backing. No Tateral 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 adhesive backing shall remain in position and not become detached.

9.4.2 Coordinate system

For the coordinate system of tape type 4, the following requirements apply.
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The coordinate system shown in Figure 24 is established to define carrier tape
dimensioning together with component placements on adhesive-backed punched plastic
carrier tapes.

The abscissa is a 0-0 datum straight line of infinite length to align the centres of a plurality
of round sprocket holes throughout the entire length of the continuous tapes.

Ordinates are lines at right angles to the abscissa and uniformly spaced along its length to
position the centre of each round sprocket hole aligned along the abscissa.

Compartments within the punched plastic carrier tape comprise virtual boundaries for the
placement of components at predetermined pitch intervals throughout the length of the
carrier tape.

orizontal and vertical coordinates dimensioned from the abscissa and ordinates estgblish
tgrget location centre points for the planar centroids of the components placed within [each
virtual boundary.

he centre of the components shall be located within a 0,2 mm diameter-of the tparget
bnterpoints within the virtual boundaries. See Figures 24 and 25.

T
c

Clomponent rotation shall be limited to 5° from the abscissa axis centre line of the rfound
sprocket holes (see Figure 19).

A

dherence to the tolerances defined in Table 18 and Table 19(ensures that the follgwing
itical criteria are maintained:

precise alignment of all round sprocket hole centres along abscissa;

D

c
1

2) consistent pitch of the round sprocket holes throughaut the entire length of the tapg;
3) uniform diameters of all round sprocket holes;

4

polarity and orientation of components in the'tape.

Table 23 — Absolute referencing data for component target position

Dimensions in millimetres

Tape size Fa Poa

8 3,5 2,0

12 5,5 2,0

16 7,5 2,0

24 11,5 2,0

) Round Punched plastic
Ordinates sprocket hole carrier tape

/ N\ | g
, AN

/" Pressure-sensitive
/ adhesive tapes

O
O,
O ¥
O

& — FA
|
JF i | v
»
g —
P A— AN
Virtual boundary Target'centre point
compartments for components

IEC

Figure 24 — Type 4 coordinate system
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9.4.3 Component positioning and lateral displacement

For the component positioning and lateral displacement, see Figures 19 and 25. The
component position in type 4 tape is not measured with respect to the compartment, as in
types la, 1b, 2a, 2b and 3, but relative to a virtual target point at an absolute position given
by P,, and F,. Table 23 gives the absolute position of this target point relative to the
sprocket-hole centroid for different tape sizes.

The maximum displacement of the actual component position from this target location is
shown in sketch S of Figure 25 and may be negative or positive. This displacement is a
function of the accuracy of the component placement system and not the tape.

It is jnormal for the user drawing to specify the maximum component rotational and ateral
displacement of the component when delivered in type 4, which may have a tightertolejance
than that shown in sketches R and S of Figure 25, where the repeatability of theycomponent
positlon at the pick point is critical. The component should not protrude abovethe top sufface
of the carrier tape. This is shown in Sketch R of Figure 25 where the component thicknegs (2)
shalllnot be more than the punched tape thickness (T).

» P -

Punched tape thickness Q
\

i
T > component thickness 7 ‘
Fa
7<T |
Y ' P 4 l
Imm EE G R S B
Virtual component boundacy. N
(ref). Not to be used asf ™~ ) ]
! a datum for component Centroid of component is .
targeted on centre of abscissa
placement and ordinate, ¥, and P
Side or front Component A 24
sectional view Direction ofireeling location
Sketch R ¢ during cormponent Sketch S

placement into tape e

Figure 25 — . Component clearance and positioning method

9.5 | Specific requirements for tapes containing die products
9.5.1 General

Die products stUch as bare die and bumped die (flip-chip) require special handling to ensure
the dies are(not damaged during tape loading, transportation, storage and unloading. Tlapes
designed forthese types of product normally contain certain design features to protect thie die
and prevent edge or corner chipping from occurring and, in the case of bumped die, to pr]gtect
the Jumps from damage. Particular care should be taken to prevent very thin die from sliding
under the cover tape between adjacent pockets.

NOTE Referto IEC/TR 62258-3 for handling recommendations.

The following items should be considered where the tape is used for die products.

9.5.2 Tape design for tapes containing die products

Types 1a, 2a, and 2b should have special design features to ensure the corners of the die do
not contact the corners of the pocket. A square or circular relief may be used.

Types 2a and 2b should include special features in the base of the cavity to protect bumped
die, where the die are placed in the pocket ‘bumps down'.
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4 does not require special features since it is inherently designed for die products.

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

Cleanliness

2019

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.

Tapes shall be free from any burrs or particles that may dislodge during handling or storage;

they

PR Dy ) £ il L. ! !
ay SUCLK U T SUliattt UT U1 Uic difu Laust udliiayc.

Precautions should also be taken to ensure that no fibres or residue are released.that

adhe

9.5.4
The

Fe to, or damage, the die product when the cover tape is removed.

Die lateral movement (types l1la, 2a and 2b)

pdges of die products are fragile and the design of the pocket in the’tape should pr

trans
toler

Die p
Tape]

maxi
0,15

10 H

10.1
10.1.

For t
The
cove

10.1.

For t

portation. Special punching or forming may be required(to” achieve the nece
nces to minimize lateral movement.

for rIinimaI lateral movement of the die within the pocket during [loading, unloading

roducts generally require tighter tape tolerances to minimize lateral movement.

s with a width W of 8 mm and 4 mm shouldcallow for a lateral movement of 0,]
mum. Tapes with a width W of more than 8s-mm should allow for a lateral moveme
mm maximum.

Reel requirements

Dimensions

1 General

tould

bvide
and
bsary

| mm
nt of

he reeling of tapes, reels with the essential dimensions listed hereinafter shall be lised.

otal number of components on the reel shall be such that the components and the
do not extend beyond the smallest dimension of the flange (in the radial direction).

? Reel dimensions

ne reeldimensions, see Figure 26 and Table 24.

final
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Figure 26 — Reel
Table 24 — Reel dimensions
Dimensions in millietres
Tape Reel Hub Reel inner Reel gverall Reel inner Reel inngr
width diameter? diameter width width width width
w A N w, P w, W, w,
max. min. max. min. max.
4 180 50 4,2 + 075 7,95 3,9 5,95
8 382 50 84 1,5 14,4 7,9 10,9
12 60 9 12,4+ 2 18,4 11,9 15,4
16 60 16,4 + 2 22,4 15,9 19,4
24 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
72 609 150 72,4 min. 89,0 Shall accommodate
o8 88.4 min, 105.0 tape width without interferpnce
104 104,4 min. 121,0
120 120,4 min. 137,0
136 136,4 min. 153,0
152 524 16970
168 168,4 min. 185,0
184 184,4 min. 201,0
200 200,4 min. 217,0
For the respective dimensional codes, see Figures 26.
a8 Preferred nominal reel diameters, in millimetres, are 180, 254, 284, 330, 360, 382 and 560. Market trend is
towards a larger diameter.
b Measured at the hub.
¢ For type 4: 100 min.
4 For punched tapes, the minimum diameter shall be 50 mm.
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10.1.3 Reel hole dimensions

For the reel hole dimensions, see Figure 27 and Table 25.

Access hole
at slot location

IEC
Figure 27 — Reel hole presentation
Table 25 — Reel hole dimensions

Dimensions in millimetres

Symbols All types
B 1,5 minimum
D 20,2 minimum
Cc 12,8 minimum
r 0,5xB
For respective diménsional codes, see Figures 27.

An agflequate tape slotat the hub of the reel may be provided for the trailer. There should|then
also pe a correspanding adequate access hole.

10.2| Marking

The fe€l shall provide space for a label. The label shall be placed on the outside of the flange
oppokite’the round sprocket holes (see Figure 28)

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, magnetic, etc.

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

11.1

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 of the feeder looking towards the bed of the assembly machine.

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 machines.
The mounting side of the components shall be oriented to the bottom side of the tape| The
bottom side is defined as the invisible side of the tape when reeled (see Figure.28).
Round sprocket hole
Tape
Label upper side O O d O
Tape bottom side
Direction of unreeling -
Reel £
Figure 28 — Tapeieeling and label area on the reel
11.2| Specific requirements for type l1a
Type| 1a has effectively a caover'tape on either side. If the mounting side needs to be revegrsed
(as ig the case for some surface-mounted components), then the tape shall be re-spooled and
the alternate cover taperéemoved, to effectively invert the component.
11.3| Specific requifements for type 4
Gengdrally, it is\Sufficient to wrap a layer of tape around the reel which normally comprises the
lead@r 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.
11.4 Leader and trailer tape
11.4.1 General

For the leader and trailer, see 11.4.2, 11.4.3 and Figure 29.
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11.4.
For ¢

tape,
leadsd

Type
tape

11.4.

Ther
seald

portipn of the carrier tape unwinds from the reel.

Figure 29 — Leader and trailer

? Leader

ypes la, 1b, 2a, 2b and 3 tapes, there shall be a leader of 400 mm minimum of

r may consist of the carrier tape with empty compartments sealed by/cover tape.

4 tapes, which have no cover tape, shall include at least adeader of 100 mm of ¢
with empty compartments.

3 Trailer

b shall be a trailer with a minimum of 160 mm carrier tape with empty compartments
d by the cover tape. The carrier tape shall be’ released from the reel hub as thg

tover

which includes at least 100 mm of carrier tape with empty compariments. All of the

arrier

and
last

11.5| Recycling

Tape| and reels should be made of recyelable material. When such material is used in regls, a
recygling symbol shall be marked on the reel.

ISO 11469 shall preferably be used for marking the material.

11.6| Missing components

The maximum numbéer of missing components shall be 1 per reel or 0,025 %, whicheyer is
greafer.

Ther¢ shall not'be consecutive components missing from any reel for any reason.
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Annex A
(normative)

Recommended measuring methods for type 1b

Measurement method for carrier tape thickness (T and Ty)

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

includina-thepuffthe probe-shal-bemadeof super-hard-material-with-atrecommended
cHAg—He—puHH—He—peo HaH—-e—aa —SHpe-Aate—RateHa—WHH—a— &

head|diameter of 2,0 mm.

The

dimepsion of the thickness excluding the puff of the bottom of the cavity is &, ‘when th

side

inclugling the puff on the bottom of the cavity is Ts.

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

)
Cafrier tape ! ! Carrier ta
thigkness T, 1 1 thickness
' ‘ ‘ '
T, measuring point T measuring point
Figure A.1 — Cdrrier tape thickness measurement points
A.2 | Measurement method for cavity (Ay and By)

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

For

thickness of the carrier tape shall be measured with an accuracy of 0,001 mm.

is measured adjacent to the round sprocket holes. The dimensionfof the thicK

Sprocket holes
Cavity ¢ ¢ /
L \ ”””” : :

dimensions; Ay and By, the minimum value including deformation of material shg

probe

The
e flat
ness

pe

IEC

Il be

meagured using an adequate light source to illuminate the surface of the tape and pllow

meas

urement of the features as shown in Figure A.2. Fluff should be excluded from the
dimepsion:
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Minimum value Minimum value

] Ll - »
Minimum value Minimum value

g [ »

IEC

Figure A.2 — Cavity cross-section

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

The ¢avity depth K, should be the distance between the centre of the-bottom of the cavity and
the cprrier 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 mon<contact measuring systgm to
perfgrm a measurement in accordance with Figure A.3.

. Centre'point between |
{ p 2 T — =

\\ sprocket hole and cavity B

| /

[ I e e e /&  Centre pointef . 1
‘ \ bottom of cavity
N i I

| o
Cavity depth K|
0y e
IEC

Figure A.3 — Cavity depth dimension
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EMBALLAGE DE COMPOSANTS POUR OPERATIONS AUTOMATISEES -

Partie 3: Emballage des composants pour montage
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AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de, normali
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)! L'IEC

et de favoriser la coopération internationale pour toutes les questions de normalisation(dans les don
I'électricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des Normes internati
5 Spécifications techniques, des Rapports techniques, des Spécifications accessibles’au public (PAS)

ides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a;dés comités d'étude
aux desquels tout Comité national intéressé par le sujet traité peut p@articiper. Les organis
Ernationales, gouvernementales et non gouvernementales, en liaison avec FEC, participent égaleme
aux. L'IEC collabore étroitement avec I'Organisation Internationale de,.Normalisation (ISO), selo
hditions fixées par accord entre les deux organisations.

5 décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la nj
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux dd
Eressés sont représentés dans chaque comité d'études.

5 Publications de I'lEC se présentent sous la forme de reedfnmandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous-les/efforts raisonnables sont entrepris afi
C s'assure de l'exactitude du contenu technique de “ses publications; I''EC ne peut pas étre
ponsable de I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utili
Al

ns le but d'encourager l'uniformité internationaleytes Comités nationaux de I'lEC s'engagent, dans tg
sure possible, a appliquer de fagon transparente‘les Publications de I'|EC dans leurs publications nati
régionales. Toutes divergences entre toutes Publications de I'l[EC et toutes publications nationall
ionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

FC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
rnissent des services d'évaluation“de conformité et, dans certains secteurs, accedent aux marqu
hformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifi
épendants.

une responsabilité ne.dait étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
ompris ses experts (particuliers et les membres de ses comités d'études et des Comités nationaux de
ur tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de q
ure que ce soif, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice)
penses découlaht de la publication ou de I'utilisation de cette Publication de I''EC ou de toute
blication de\VIEC, ou au crédit qui lui est accordé.

ttention_ ‘est” attirée sur les références normatives citées dans cette publication. L'utilisation de public
érencées est obligatoire pour une application correcte de la présente publication.

ttertion est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniere édition de cette publication|
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J
brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60286-3 a été établie par le comité d'études 40 de I'IEC:
Condensateurs et résistances pour équipements électroniques.

Cette sixieme édition annule et remplace la cinquieme édition parue en 2013. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout d'un tableau de classification des symboles concernant les bandes, les bobines et
les symboles courants;
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b) ajout d'une figure représentant un exemple de polarité et d'orientation et d'une figure
représentant un exemple de collage ponctuel;

c) révision des exigences de cambrage;

d) aj

out d'une définition de la valeur de conception concernant l'inclinaison.

Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote

40/2643/FDIS 40/2649/RVD

Le ri
abouti a l'approbation de cette Norme internationale.

Ce dpcument a été rédigé selon les Directives ISO/IEC, Partie 2.

pport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote aliyant

Une |iste de toutes les parties de la série IEC 60286, publiées sous le titre .général Emballage
de cgmposants pour opérations automatisées, peut étre consultée sur de'site web de I'lEC.

Le cpmité a décidé que le contenu de ce document ne sera paS modifié avant la date de
stabi|ité indiquée sur le site web de I''EC sous "http://webstore.iec.ch” dans les données
relatives au document recherché. A cette date, le document s&ra
e reconduit,

e slipprimé,

e remplacé par une édition révisée, ou

e amendé.

IMPORTANT — Le logo "colour dnside" qui se trouve sur la page de couverturd de

util
con

s a une bonne compréhension de son contenu. Les utilisateurs devraient,
séquent, imprimer cette publication en utilisant une imprimante couleur.

cettle publication indique qu'elle contient des couleurs qui sont considérées conmme

par
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INTRODUCTION

La mise en bande correspond aux exigences des machines de placement automatique pour
les composants, et couvre aussi l'utilisation de la mise en 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

La p
élect
circu
band

Le p
puce

2 H

résente partie de I'lEC 60286 est applicable & la mise en bande des compo

e des composants destinés aux opérations susmentionnées.

isolée incluant puces nues et puces a contact (puces retournées).

Références normatives

Les documents suivants cités dans le texte constituent, pour'tout ou partie de leur con

des
s’apq
s'apd

IEC ¢

exigences du présent document. Pour les référefices datées, seule I'édition

ligue (y compris les éventuels amendements).

0191-2, Normalisation mécanique des*dispositifs a semiconducteurs — Par

Dimgnsions

3 Termes, définitions et symboles

3.1

Pour
défin

Termes et définitions

les besoins du présent Jdocument, les termes et définitions suivants s'appliquent
jtions s'appliquent & tous les types, sauf mention spécifique.

L'ISQ et I'EC tiennent-a jour des bases de données terminologiques destinées a étre util
en ngrmalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e 130 Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1

sants

foniques sans fils de sortie ou avec troncons de sortie destinés a étre connectés a des
ts électroniques. Elle fournit uniquement les dimensions essentielles pour fa mige en

ésent document inclut également des exigences relatives a I'emballage de prodyits a

tenu,
citée

ligue. Pour les références non datées, la derniére édition du document de référence

tie 2:

Les

sées

composants
partie électronique d'un produit qui ne peut pas étre physiquement divisé en parties plus
petites sans perdre sa fonction particuliére

Note 1 a l'article: Cela inclut les produits a puce unique.

Note 2 a l'article:

contraire.

3.1.2

taille du composant

taille

du composant identifiée par son code de taille métrique

Note 1 a l'article: Ce code de taille est suivi par un M majuscule.

Cela est appliqué a tous les types d'emballages pour les puces nues isolées, sauf indication
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Note 2 & l'article: Pour éviter toute confusion possible avec les codes de taille en pouces, les équivalence

donné

es dans le Tableau 1.

Tableau 1 — Codes de taille des composants

2019

S sont

Code de taille métrique | Code de taille en pouces
0402M 01005
0603M 0201
1005M 0402
1608M 0603
2012M 0805

3.1.3

emballage

prodxit composé de n'importe quel matériau de n'importe quelle nature destinhé a étre U
pour|le confinement, la protection, I'alignement structuré pour un mentage automatis
manytention et la livraison

3.1.4

bande d'entrainement formée a la presse

<Type 1b> bande d'entrailnement présentant des cavités concaves formées par compre
du mptériau de base

3.1.5

pelughe

<Type 1b> fibre du matériau de base attachée ail'intérieur de la cavité

Note ]

3.1.6
bavu

<typ{
d'ung

Note ]

3.1.7
défo
<typé
Note 1

3.1.8

a l'article: Voir Figure 1.
re
1b> saillie en surface diune bande produite accidentellement pendant la form
cavité
a l'article:  Voir Figuregl.
mation
1b> renflement sur la paroi interne de la cavité

a l'article;™ Voir Figure 1.

tilisé
é, la

5sion

ation

bour

£1
oaTTaT<T

<type 1b> renflement sur le c6té externe de la cavité

Note 1 a l'article: Voir Figure 1.
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Bavure
Peluche
"
-
. \\ f e
AN
) v
Déformation
—
Boursouflure
IEC

3.1.9
band
band

Note ]
3.2

Les 3

Figure 1 — Vue en coupe de la cavite du composant (type 1b)

e d'entrainement gaufrée

e d'entrainement identifiée comme faisant partie des types 2a, 2b et 3
a l'article:
Symboles

ymboles utilisés dans le présent document sont répertorié§ dans le Tableau 2.

Tableau 2 — Classification des symboles coficernant les bandes,
les bobines et les symboleS courants

Ces types de bandes sont également appelés des bandes d'entrainement "estampées”.

Synlboles Définitions Références des figures

A Diametre de la bobine Figure 26

A, Dimension du fond de la cavité dans lesens de Figures 2, 4, 5, 7, 8, 10, 11, 13, 14,[16
déroulement et 20

B Largeur de la rainure pour la clavette d'entrainement Figure 27

Bo Dimension du fond de la cavité dans le sens de la Figures 2, 4, 5, 7, 8, 10, 11, 13, 14,[16
largeur de bande et 20

B, Rebord de la cavité dahs le sens de la largeur de Figures 8, 11 et 14
bande
Diametre de I'arifice de la bobine Figures 26 et 27

T Distance dg¢ la*boursouflure sous la cavité dans le sens | Figure 5

de la largeur'de bande

d Différence de diameétre entre la perforation Figure 14
d'éntralnement et le trou rond

D Diametre de la fente d'entrainement de la bobine Figure 27

D, Diameétre de la perforation d'entrainement Figures 2, 5, 8, 11, 14 et 17

Dl Diametre du trou au fond de la cavité Eigurn: S8 et 14

E, Distance minimale, dans le sens de la largeur, entre le | Figures 2, 5, 8, 11, 14 et 17
point d'origine d'une perforation ronde d'entrainement
et le bord d'une face de la bande

E, Distance maximale, dans le sens de la largeur, entre le | Figures 2, 5, 8 et 11
point d'origine d'une perforation ronde d'entrainement
et le bord d'une face de la bande

F Distance, dans le sens de la largeur, entre le point Figures 2, 5, 8, 11 et 14
d'origine d'une perforation ronde d'entrainement et le
centre de la cavité

Fa Distance, dans le sens de la largeur, entre le point Figures 17, 19, 24 et 25
d'origine d'une perforation ronde d'entrainement et le
centre du compartiment

G Distance minimale, dans le sens de la largeur, entre la | Figures 2, 5, 8, 11 et 17

cavité et le bord d'une face de la bande
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Symboles Définitions Références des figures
Ko Profondeur de la cavité Figures 2,5, 8, 11, 14 et A.3
N Diameétre du mandrin Figure 26
Po Pas des perforations d'entrainement Figures 2, 3, 5, 6, 8,9, 11, 14 et 17
P, Pas de la cavité Figures 2, 3,5, 6, 8,9, 11, 14, 17 et 18
P, Pas entre le centre d'une cavité aligné sur le point Figures 2, 3,5, 6,8, 9, 11 et 14
d'origine d'une perforation ronde d'entrainement et le
centre de la cavité suivante, dans le sens de
déroulement
PZA Pas entre la |ignn centrale du pninf d'nriginn diune Eigllrnc 17’ 1Q’ 10’ 24 ot 285
perforation ronde d'entrainement et la ligne centrale du
compartiment, dans le sens de déroulement
P, Pas entre le centre d'une cavité aligné sur le point Figures 3 et 6
d'origine d'une perforation ronde d'entrainement et le
centre de la deuxieme cavité, dans le sens de
déroulement
P, Pas entre le centre d'une cavité aligné sur le point Figures 3 et 6
d'origine d'une perforation ronde d'entrainement et le
centre de la troisiéme cavité, dans le sens de
déroulement
S Pas de la perforation d'entrainement dans le sens de la | Figure,14
largeur
R Rayon de cintrage de la bande d'entrainement Figure 21
r Rayon de courbure de la rainure pour la clavette Figure 27
d'entrainement
T Epaisseur de la bande d'entrainement sans bande de Figures 2, 5, 8, 11, 14, 17, 25 et A.1
couverture
T, Epaisseur de la bande de couverture inférieure ou Figures 2, 5, 8, 11, 14 et 17
supérieure
T, Somme de la hauteur externe de/a-cavité et de Figures 8, 11 et 14
I'épaisseur de la bande de couvérture
T, Epaisseur de la bande d'entrainement formée a la Figures 5 et A.1
presse avec le renflement
vV, Dimension du compar{iment dans le sens de Figures 17 et 18
déroulement
v, Dimension du.compartiment dans le sens de la largeur | Figures 17 et 18
W Largeur gdeMa’bande d'entrainement Figures 2, 5, 8, 11, 14 et 17
Wy Distance-entre les bandes adhésives Figure 17
W, L-argeur intérieure de la bobine (mesurée au niveau du Figure 26
mandrin)
5 Largeur extérieure de la bobine Figure 26
3 Largeur intérieure de la bobine au niveau du rebord Figure 26
z Epaisseur du composant Figure 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 la: 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 sunérieure (laraeurs de bande: 8 mm)
L \ ~J 7

Typle 2 — Bande d'entralnement gaufrée, avec perforations rondes d'entrainement
simples

Type 2a: Bande d'entrainement gaufrée, avec perforations rondes
d'entrainement simples, une bande de couverture supérieurg et
des pas de bande jusqu'a 2 mm (largeurs ,de bande: 8 mm,
12 mm, 16 mm et 24 mm)

Type 2b: Bande d'entrainement gaufrée, avec¢ " perforations rondes
d'entrainement simples, une bande, dé-couverture supérieurg et
un pas de bande de 1 mm (largeurs'de bande: 4 mm)

Typle 3 — Bande d'entrainement gaufrée, avec perforations d'entrainement doubles
(largeurs de bande: 32 mm a 200 mm)

Typle 4 — Bande d'entrainement en plastique* perforée et adhésive pour puce |nue
isolée et autres composants péur montage en surface (largeurs de bande:
8 mm, 12 mm, 16 mm et 24 mm)

5 [HExigences dimensionnelles_pour la mise en bande

5.1 | Exigences sur le positionnement des cavités de composants
5.1.1 Exigences pounles types la, 1b, 2a, 2b et 3

Pour(le positionnement’défini d'un composant, la cavité doit étre définie a un point d'origine.
L'origine est le céntre de la perforation ronde d'entrainement, défini par le pointeur en [croix
des dimensions)Ey et Py. Le centre du compartiment doit étre défini par P, et F, par rapgort a
la perforation ronde d'entrainement (voir Figures 2, 5, 8, 11 et 14). Lorsque la dimensign P,
est inférieure ou égale a 2 mm, le décalage de logement maximal autorisé, par rapport au
centre de.la perforation ronde d'entrainement, doit étre appliqué (voir Figures 3, 6, 9 et 1P).

5.1.2 Exigences pour les types 4

Pour le positionnement défini d'un composant, le placement et I'emplacement du composant
doivent étre définis par rapport a un point d'origine. L'origine est le centre de la perforation
d'entrainement, défini par le pointeur en croix des dimensions E; et Py. Le centre de
I'emplacement du composant doit étre défini par P,, et F,, par rapport a la perforation
d'entrainement (voir Figure 17). Le type 4 ne posséde pas de cavités utilisées pour
positionner les composants. Ainsi, il convient d'effectuer I'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 aux
bandes de type 4:
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a) 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;

b) Le composant ne doit pas dépasser la surface supérieure de la bande d'entrainement (voir
Figure 25, croquis R);

c) les composants ne doivent pas changer d'orientation a I'intérieur de la bande;

d) le composant doit pouvoir étre retiré verticalement de la cavité ou du compartiment sans
restriction mécanique.

5.2

Exigences sur les dimensions des cavités des composants (bandes de types 1la,

1b, 2a, 2b et 3)

La tellille de la cavité du composant, y compris les tolérances applicables, dépend

dime
bien
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c
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q
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d)
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q
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I
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5.3

Pour
Tablé

nsions du composant auquel s'applique I'emballage pour garantir que le composar
protégé et que les mouvements d'inclinaison, de rotation et latéraux du composant
rmes aux exigences décrites pour chaque type de bande. Les points sui
liquent aux bandes de types 1a, 1b, 2a, 2b et 3:

s dimensions Ay < B, sauf indication contraire dans la spécification particulier
pmposant;

des
t est
sont
ants

e du

s dimensions minimales et maximales du composant dgirent étre prises dans la

pécification particuliere du composant;

composant ne doit pas dépasser la surface supérieure*de’la bande d'entrainement,
our le type la ou le composant ne doit dépasser aucune surface de la b
entrainement;

s composants ne doivent pas changer d'orientation a I'intérieur de la bande;

composant doit pouvoir étre retiré verticalement de la cavité ou du compartiment
pstriction mécanique, aprés que la bande de couverture supérieure a été enlg
rsqu'une bande de couverture est utilisée:

Type 1la — Bande d'entrainementperforée, avec bande de couverture inférieur
supérieure (largeurs de bande:*8 mm et 12 mm)

les codes dimensionnels correspondants, se reporter aux Figures 2 a4 et
baux 3 a 5.
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Figure 2 — Dimensions d'une bande d'entrainement perforée de 8 mm et 12 mm
(pas de cavité 4 mm)
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Figure 3 — lllustration du pas de cavité de 2 mm, du pas de cavité de 1 mm et dy
décalage de logement maximal

< Rotation plahe du composant pouvement latékal
_p ;
- —'v' ‘ Voir Tableau 5 Voir Tableau 5

Inclinaison du composant
Voir Tableau 5

* NN
|

RS T Axe typique
Axe typique 4 yPia
YPIQUER. 4y, composant

de la cavite < > [/
Ao
Inclinaison du composant Rotation plane du composant Mouvement latiéral
Vue jen coupe de face ou de coté Vue de dessus Vue de desspis
Croquis A Croquis B Croquis C [EC

Figure 4 — Inclinaison, rotation et mouvement latéral maximaux du composant

Tableau 3 — Dimensions constantes d'une
bande d'entrainement perforée de 8 mm et 12 mm

Dimensions en millimetres

Lafjgeur de D, E, Py G T T, Tolérance spr le
hande (chaque pas cumule P,
min max T,)
8etl2 115+01 1,75+0,1 4,0+0,1 0,75 1,1 0,1 Pas +0,2/10
0 (P, >4) papier a maximum
4,0 + 0,05 1,6 sans
(P,=2,P, =1) papier
Pour les codes dimensionnels correspondants, se reporter a la Figure 2.
a8 Le papier est le matériau utilisé pour la bande d'entrainement perforée.
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Tableau 4 — Dimensions variables d'une

bande d'entrainement perforée de 8 mm et 12 mm

Dimensions en millimeétres

Largeur E, F Py P, Py P, W Aq By,
de . Ko
bande | MIN
8 6,25 |3,5+ 0,05 1,0 £ 0,05 1,0 £ 0,05 2,0+ 0,05 3,0 £ 0,05 80+8’f Voir 5.2
(P, =1) P, =1 (P, =1) (P, =1)
2,0£0,05 2,0+£0,05
(P, =2) (P, =2)
4,0+0,1 2,0+£0,05
(P.=4) | (P, =9
173 10,25 |5,5+ 0,05 2,0 £ 0,05 2,0 £ 0,05 - - 120293
_ Y01
(Py=2)
4,0+0,1
(P, >4)
Pour]les codes dimensionnels correspondants, se reporter aux Figures 2 a 4.

Tableau 5 — Inclinaison, rotation plane et mouvement latéral du composant

Larngeur Inclinaison du composant Rotation plane du Mouvement latéral
de Qande (valeur de conception)? composant,(valeur de
conception) 2 mm
mm
8 gt 12 10° maximum 202maximum 0,3 maximum

(P,=1,P,=2)
0,5 maximum

(P, > 4)

Pour]les codes dimensionnels correspofidants, se reporter a la Figure 4.

Pour|les composants dont la longueur ou la largeur est inférieure a 1,2 mm, la tendance pour la rotation glane
admise des composants est de 10° maximum.

Pour| les composants dont)la longueur ou la largeur est inférieure a 1,2 mm, la tendance du marché est un
mouyement latéral de 0,2)mm maximum.
Lorsiue des produits a puce nue sont manipulés dans des bandes de 8 mm, il convient d'autorisgr un
mouyement latéral maximal de 0,1 mm pour n'importe quelle dimension de cavité.

Lorsque des\ produits & puce nue sont manipulés dans des bandes de 12 mm, il convient d'autorisgr un
mouyementlatéral maximal de 0,15 mm pour n'importe quelle dimension de cavité.

a

Lavateur de LUIILBpliUII €S0 Ulie vdieur LdILUIéE a des—fims—de LUIILepliUII uniquenlem. Fdl EXEl |pIe,
I'inclinaison du composant n'est pas destinée a étre mesurée; il s'agit de la valeur calculée destinée a la
conception du logement dans une bande d'entrainement.

5.4 Type 1b — Bande d'entrainement formée a la presse, avec bande de couverture

supérieure (largeurs de bande: 8 mm)

N

Pour les codes dimensionnels correspondants, se reporter aux Figures 5 a 7 et aux
Tableaux 6 & 8.
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Figure 6 — lllustration du pas de cavité de 2 mm,
du pas-de cavité de 1 mm et du décalage de logement maximal

Rotation plane du composant

Voir Tableau 8

Mouvement latéfal
Voir Tableau 8
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oIr Tableau 8 [
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Figure 7 — Inclinaison, rotation et mouvement latéral maximaux du composant
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bande d'entrainement formée a la presse de 8 mm

Dimensions en millimeétres

Largeur D, a E, G Po T T, T, T b Tolérance sur le
de bande . pas cumulé P,
min. max. max. max.
8 l5+0,1 1,75+ 0,1 0,75 4,0+0,1 11 0,1 0,1 Pas £0,1/10
0

Pour les codes dimensionnels correspondants, se reporter aux Figures 5 et 6.

a8 drune precision de posiionnement €st EXigee, par exemple lorsque des composants de taile < T005M]sont
npontés dans un espace réduit, alors il convient que la tolérance sur D, soit +0,05 / -0,00 mm.
b Hour les composants de taille 1005M ou inférieure, il convient de limiter la boursouflure (T; - T) a6:05 njm
maximum.
Tableau 7 — Dimensions variables d'une
bande d'entrainement formée a la presse de 8 mm
Dimensions en millipétres
Largeur C; E, F P, P, P, w Ag By,
de bpnde . Ko
max. | min.
B 4,35 6,25 35+ 1,0 £ 0,05 1,0 £ 0,05 2/0 £ 0,05 3,0 £ 0,05 80 +03 \foir
0,05 ool g.2.
(P, =1) (P, =) =1) (P, =1)
2,0+ 0,05 | 2,0 £0;05
(P, =2) (P =2)
4,0+0,1 2,0 £ 0,05
(P, =3 | (P,=4)

Pour]les codes dimensionnels correspondants, se reporter aux Figures 5a 7.

Tableau 8 — Inclinaison, rotation plane et mouvement latéral du composant

Mouvement latéral

Largeur Inclinaison-du composant Rotation plane du composant
de Hande . .
(valeur,de conception)? (valeur de conception)?
mm mm
8 20° maximum 20° maximum 0,12 maximum

(taille du composant < 06Q3M)

0,20 maximum

(taille du composant 1005M)

0,30 maximum

(taille du composant > 1608M)

Pour les codes dimensionnels correspondants, se reporter a la Figure 7.

a8 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
conception du logement dans une bande d'entrainement.
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5.5 Type 2a - Bande d'entrainement gaufrée, avec perforations rondes
d'entrainement 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, se reporter aux Figures 8 a 10 et aux
Tableaux 9 a 11.

- Py e

- r = D0 - - 1,)2 ~a
Bande de | [— . | ! .
couverturot] 2! £
" I ~ i
A 2 ¥ = 1 o
-2
B1 1 BD T {4 '
L . Y '
G _ A ! AN
T A Dy A
- Lanllin |
) p &
- - |- 1
Kp
Sens de déroulement -

IEC

Figure 8 — Dimensions d'unebande
d'entrainement gaufrée (8 mm, 12 min, 16 mm et 24 mm)

TJ 1

|, Décalage de

Iogement

0,05 mm maxi.

de chaque coté
IEC

Pas de cavité 2 mm

Figure 9'- Illustration du pas de cavité de 2 mm et du décalage de logement
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Mouvement latéral
¢Rotation plane du composant Voir Tableau 11

Croquis G

Vug en coupe de face ou de coté

Figure 10 — Inclinaison, rotation et mouvement latéral maximaux du.€omposant

Tableau 9 — Dimensions constantes d'une
bande d'entrainement gaufrée de 8 mm a 24 arm

—w .
. : Voir Tableau 11 v 1I >
" 1 Il
A A
|

] Bo

A4
Axe typique 4 du composant
de la cavité < >

Ao
Vue de dessus Vue de dessus|
Croquis H Croquis |
IEC

Dimensions en millimeétres

Laygeur de D, E, G Po T T, Tolérance sul le
bande . pas cumulé PP,
min. max. max.
B & 24 +0,1 1,75+£0,1 0,75 4,0 £ 071 0,6 0,1 Pas +£0,2/1p0
15%
(P 2)4)
4.0+ 0,05
(P =2)
Pour]les codes dimensionnels correspondants, se reporter aux Figures 8 et 9.

Tableau 10y— Dimensions variables d'une
bande d'entrainement gaufrée de 8 mm a 24 mm

Dimensions en millimeétres

Largeur B, D, & E, F P, P, T, W A,
de ( . B|, K,
bahde max. min. min. max.
4,35 0,3 6,25 3,5+0,05 2,0+£0,05 2,0 £0,05 3,5 +03 ;
80 o1 oir
4,0£0,1 : s
12 872 1,5 10,25 5,5+ 0,05 2,0 £ 0,05 2,0+ 0,05 6,5 120+03
4,0+0,12 Tood
12,0 £ 0,1 par
incréments de
4,0
16 12,1 1,5 14,25 7,5+0,1 40+0,1a 20£0,1 9,5 160103
16,0 + 0,1 par -0l
incréments de
4,0
24 20,1 1,5 22,25 11,5+0,1 40+0,1a 20+0,1 12,5 240103
24,0 + 0,1 par -0l
incréments de
4,0
Pour les codes dimensionnels correspondants, se reporter aux Figures 8 a 10.
a8 (facultatif) Pour faciliter et optimiser le retrait du composant ou pour inspecter le composant pour n'importe
quelle application applicable, le centre du fond de la cavité peut comporter un trou.
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