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INTERNATIONAL ELECTROTECHNICAL COMMISSION

:2003(E)

PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -

Part 5: Matrix trays

promote
fields. To

FOREWORD
1) The Internatlonal Electrotechnlcal Comm|SS|on (IEC) |s a worIdW|de organlzat|on for standardlzatlon comprising
a“ n ' d Clc Ul d U ccC Nd I d 9) cC C Il_ ‘l“;‘ 9)
interngtional co-operation on all questions concerning standardization in the electricall and elegtronic
this epd and in addition to other activities, IEC publishes International Standards, Yechnical-§pec

Technjical Reports, Publicly Available Specifications (PAS) and Guides (

eveafter \refewred Mo

Publigation(s)”). Their preparation is entrusted to technical committees; any 1K Qmmittee
in thg subject dealt with may participate in this preparatory work. govermental
gover mental organlzatlons Ilalsmg with the IEC also partlmpate in this collakorats

consepsus of opinion on the relevant subjects since each ica i épresentation]
interepted IEC National Committees.

3) IEC Publications have the form of recommendations for i and aré accepted by IE(Q
Comnyittees in that sense. While all reasonable efforig are, rmads hat the technical contg
Publigations is accurate, IEC cannot be [ hich they are used o
misinterpretation by any end user.

4) In order to promote international uniformity i € i undertake to apply IEC Pu
transgarently to the maximum extent posgible in th' i and regional publications. Any d
between any IEC Publication and the correspond ar regional publication shall be clearly in
the lafter

5) IEC provides no marking proced ovédl and cannot be rendered responsibl
equipment declared to b

6) All users should ensure tha

7) No liapility shalla ptoyees, servants or agents including individual ex
memblers of its te atftonal Committees for any personal injury, property d
other [damage of an ether direct or indirect, or for costs (including legal
expenjses arising oyt ge of, or reliance upon, this IEC Publication or any
Publidations.

8) Attentjon is dra 3 e references cited in this publication. Use of the referenced publi
indispensab gtion of this publication

9) Attentjo o_the pSSIbI ity that some of the elements of this IEC Publication may be the

pate all not be held responsible for identifying any or all such patent rights.

Internatjonal IEC 60286-5 has been prepared by IEC technical commi

Capacitprs and re

isfors for electronic equipment.

ifications,
as “IEC
gterested
nd non-
bs closely
mined by

Prnational
from all

National
nt of IEC
r for any

blications
vergence

indicated in

b for any

perts and
amage or
ees) and
pther IEC

cations is

tubject of

ittee 40:

This second edition cancels and replaces the first edition published in 1995 and constitutes a
technical revision.

This edition includes the following significant technical changes from the previous edition.

a) The generic rules for the design of matrix trays are given in this standard. Newly
developed trays which follow these rules will not be listed individually. Only those trays
which conform to the design rules set forth herein are classified as “standard trays” and

are thus preferred for use.

An update of the matrix trays, which do not conform to the design rules set forth

herein,

are considered as “non-standard trays” and are not preferred for use, is listed in Annex A.
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The text of this standard is based on the following documents:

FDIS Report on voting
40/1341/FDIS 40/1364/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

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

2005. A} this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
* ame

A bilingpal version of this publication may be issued /a

ed until
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PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -

Part 5: Matrix trays

1 Scope

This part of IEC 60286 describes the common dimensions, tolerances and characteristics of
the tray. It mcIudes only those dlmenS|ons wh|ch are essentlal for the handllng of the trays for

ponents
icement
s which
e design
NOTE M bnsidered
as “non-s
2 Ma
21 E
Trays s ich are:
equal tq,
22 H
The tra | solder-
ability, ¢ ray.
23 R
The tray mage to
the co rations.
There should<be. space for a recycle Iogo and material code or material declaration glose to
‘Detail B’.

3 Mechanical stability

3.1 Loaded tray

Mechanical stability of loaded trays shall be such that the components are adequately
retained, without lead damage, and can be easily removed from the tray.

3.2 Empty tray

The empty tray shall withstand normal environmental conditions (including component baking
temperatures, if required) without distorting, warping, expanding, shrinking or any other
physical change outside the specified dimensions of the trays.
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3.3 Outer edges

The outer edges of the tray shall be of sufficient thickness and strength to allow mechanical

positioning and clamping.

4 Tray design, dimensions and other physical properties

41 Tray design

4.1.1 Number of pockets

All new tray proposals should maximize the number of pockets in each tray-family variation

without violating the pocket-density design rules specified in 4.1.3.

4.1.2 Orientation of pockets

When designing a tray for a rectangular package, the longest di
orienteq parallel to the length of the tray to maximize tray pocke

4.1.3 Design rules for pocket density
4.1.31 Formulas

DT is|Dnax *+ strengthening pocket rip"width
E

ET  is|Enax” + strengthening pocket rib
M is[(135,9 mm — M3(N1 - 1))/2

M1 is|(315,0 mm — M2(N2 — 1))/2

M2 s

M3 is

N1 is

N2 s

NOTE A
N2 may 1
number.

maximize
M and M1

4.1.3.2
Dnax  Is.determined by appropriate specification

ckage is

e, N1 and
pst whole
nd M3 to
st pocket

DT s the max. length D + strengthening pocket rib width W

Enax is determined by appropriate specification

ET is the max. width E + strengthening pocket rib width W

M is the edge of the tray width to the centre line of the first pocket
M1 is the edge of the tray length to the centre line of the first pocket
M2 is the pitch of the tray pocket in the tray length

M3 is the pitch of the tray pocket in the tray width

N is the package lead counts supported
N1 is the number of columns in the tray
N2 is the number of rows in the tray

N3 is the total number of pockets in the tray (N1 x N2 = N3)
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N4 is the package type accommodated
N5 is the end vacuum pick-up area(s)
N6 is the centre vacuum pick-up area(s)
w is the strengthening pocket rib width
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NOTE The tray sponsor will determine W from the latest manufacturing capabilities and design feature needs at

the time of the new tray-family design.

W should not exceed the target value of 2,00 mm in order to achieve the maximum tray

density unless required by application.

4.2 Qverall tray dimensions
Overall fray dimensions shall be 322,6 mm in length and 135,9 mm ) idth\ OxeralNHeight 4,
stacking step height 41 and edge height 42 are given in Table 1.
Table 1 — Height dimensions
/n\ X
Dimension Thin tray hic\l&t\ra
mm //\

4 e\ LY, O

A1 36”?55 > U 0,

A2 1,\2~<\t)<gicahx 2,0ytypically
4.3 (Cell dimensions
Cell dimensions are d ions. The information given in this s¢ction is
intended for referencelonly. F shown in Figures 1 and 2 are not intended in any
way to [jmit typre g’which may require matrix trays.
D and H dimensio esenktheYargest overall features of a package (lead or body)
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Figure 2 — Sample of grid array packages

IEC 2384/03
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4.4 Tray vacuum pick-up sites
4.4.1 Size

The closed walled vacuum pick-up area should be at least 28 mm x 28 mm.

4.4.2 Centre

A minimum of one walled vacuum pick-up area should be located as close to the centre as
possible.

4.4.3 Perimeter

A minimum of one perimeter vacuum pick-up area should be located at h end ftheL tray.

4.5 Detail features

All cavitly detail features must begin at a minimum distance of | end of
the tray|(see Figures 3 and 4).
NOTE The straightness call-out of 0,80 mm may have to be reduge 9 s of thinner pagkages.

4.6 Weight

The empty tray weight shall not excee

4.7 Movement of components

The tray cell design shall ent. The component shall n¢t rotate

more than 2,5° in any diré

9,
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4.8 Dimensional information

2X

w
b
r’u

SEE DETAIL-D ™ }

|

=]

—M3] [N1-1] PLCS

/SEE oeTa- K requiren
H 4X R2.54
f /

- 2\ 3.0 X 45° CHAMFER
[ g
TI | R N
i L RN AN AT
SENENE A

'
[N2—-1] PLCS

—C=

2X
255.3

4X 2.54

\—SEE cetai-K -+ 4+ + -!+_ -+ +

- set D
OPTION

— 2X 92.1———uf

i 135.9

NOTE F

PLAN VIEW

[

FRONT VIEW

brotes, see page 13.

-TaL-B
AL

C 2385/03

Figure 3 — Tray main view
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3.8 I—-
oo (N4 ] A [xxxc Max.| 4a 25 |-
TRAY DESIGNATOR TEMP. RATING 1.3 --|~
DETAIL~ K DETAIL~ B P 7° TYP.
3001 N \
3.5 ~F
70 TYP!

2X RO.3
ROUND

.
NOTE: SCALLOP IS CENTERED
ON SIDE OF TRAY.

s
g 0s0d  DETAIL~ C (2
R4.75 1
N-\/~—4x 2.00 (MINIMUM)
C) TION~ E—E
ROTATED 90° CCW
ot > ————311.15 >A\———132.08:g:f§—>\s
XOEN [ ]o.20W[A[Z W)
.
v TYP
2
.
Lz 30,56 *02 13250088 g T
5200 X0 Lol A
\ \/
c\eqv&H—H SECTION~ J —J
S\ ya
R\OTA 0\9/0' CCw IEG 2386/03

NOTE Fpr'notes, see page 13.

Figure 4 — Tray stacking details
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Notes related to Figures 3 and 4

These surfaces should be free of seams.

Chamfer denotes package pin 1 orientation.

The tray vacuum pick-up method requires two separate pick-up areas represented by bottom closed cells. Optional

vacuum pick-up cell locations are N5.

The tray vacuum pick-up method requires a minimum walled pick-up area of 28 mm x 28 mm, located as close to

the centre of the tray as is practical. Centre vacuum pick-up cell locations are N6.

This scallop is centred on the side of the tray and allows the use of a pin to bias mechanically the tray orientation.

The symbol N refers to package lead count supported, where applicable.

/\\ ~
Tqgtal usable cells N3 = N1 x N2 (columns x rows). Columns run top to botto, ong the\length oNe tray. Rows
rup left to right across the width of the tray.

Difnensions M, M1, M2 and M3 define the centre lines for the cell siteg. Pa interfasge is sontrg
design and lead form.

lled by package

RBIEEREE

Ndn-tabulated dimensions have a tolerance of & \ \ \
X / >N\

=+ 0,25;

=+0,13; angles = + 0,5°. - ( (7 \/
10 Dimensions are in millimetres. /& \\// /\ \3
11 Inf{erpret dimensioning and toIerancing%{acée{dece‘ wiQ1 ANé\YMM)-\/QBZ

viglating the dimensional tolerance of thgtray.

XXX °C is the maximum temperature to whish the ty th \De—s{bjected to for 48 continuoug

hours without

N4 indicates the package e accommo\%te(g\\ \/

Bdttom side-wall notT\eS\%w\rs(a mlnlM pth of ZM to facilitate auto handling equipment.

All tray measu/K &W\a&;\\ﬂ\\ﬁgy unrestrained.

16 SHarp edge v cause damage to %k bags or other packaging material should be avojded regardless
of jwhether or n t [ CorNEr [a jus i8 specified.
17 THere should \aQe f&@ éqxcle Io@; and material code or material declaration close to Detail B.
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5 Polarity and orientation of components in the tray

5.1 Pin one

Pin 1 of the component shall be orientated towards the tray chamfer corner or the sid
tray with the centre scallop.

5.2 Loading

e of the

Components shall be loaded into the tray starting at the lower right corner diagonally opposite
the chamfered corner of the tray. Proceeding from bottom to top and right to left, the columns

shall be slumn.

6 Tra

6.1

Trays may be bundled in stacks providing the stacks con ents of the same
part nurhber and the same manufacturer.

6.2 Tlop protection

The top tray containing componentg shall & an” empty tray or a [suitable
equivalgnt lid.

6.3 Pjartial filling

A stack ¢ p otective
cover trpy (lid), any p ille be theMop tray of the stack as received from the
supplier|.

6.4 Protrusio@

The component at-sink,
attache:F to the . When
such a heat-sifi

6.5

Trays s stacking
operatid

6.6 Damaging of components

Trays shall be stackable without damaging contained components.

7 Missing components

Missing components are not allowed, except for an intentionally partially filled tray as

described in 6.3.
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8 Marking

The tray shall be marked with the following.

The type of component the tray is intended to obtain.

The temperature in degrees Celsius, which the empty tray will withstand for 48 conti-
nuous hours, without violating the dimensional tolerance of the tray.

When required, a label with information in normal script or in code form, for example,
OCR bar code, magnetic, etc., for automatic reading shall be placed on the right side of
the tray (opposite side from scallop).

e | In the case Ol bar codes, IT IS recommended 10 use bar code o9Y.

e | For optical character recognition, OCR B should be used.
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Annex A
(informative)

List of existing matrix trays with wide anticipated use
in the electronic industries

A.1  Matrix trays (for different packages)

A.1.1 Dimensional information

See Tahle 1, column "Thin magazine®, and Figure A 1

Clgy

/2N 3.0 4 45" CHANFER —

SEE DETAIL K 1
QPT 1ONAL

ok
At
-~
L

X 2353

S —
|
N
VA
{
g
rs

E ax (254

i ,(/ '
i S SEE DETAIL B— ‘ \

e 2% 92.1

SEL DETAIL B
{OPTIONAL}

-
— T

135§ ———vi

IEC 2387/03
Figure A.1a — Main view
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- 17 -

L XXXCC_WAX A

TEMP, RATING

DETAIL B
SCALE  2.90

TRAY DESIGNATOR

DETAIL K
SCALE  2.00

SEE

‘ +0.25
) ‘-»—- 31687543

| 25
d.13

0. 206 a1 |

¢ 4
" frrsar |
AT

i 7 “

» &

(@ 2 [ @]

UND

40,23 __|
132.08 513

(@0 2080 A 1d |

+0.25 ____l
132.5900°%3

[$ 0. 2008 [\ 193]

SECTION  J-J
SCALE 1.350

NOTE For notes, see page 26.

SECTION H-H
SCALE 1.59
AOTATED 90° CCH

TRAY STACKING DETAIL

Figure A.1b — Stacking details

Figure A.1 — Thin tray

IEC 2388/03
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A.1.2 Variation sheets

The following are the abbreviations used in Tables A.1 and A.2.

BGA (Ball Grid Array)

CQFP (Ceramic Quad Flat Pack)

MQFP (Metric Quad Flat Pack)

PLCC (Plastic Leaded Chip Carrier)

PQFP (Plastic Quad Flat Pack)

TQFP (Thin Quad Flat Pack)

SOJ (Small Qutline J-Leaded Package)
TSOP (1) (type 1 Thin Small Qutline Package)

TSOP (1l) (type 2 Thin Small Qutline Package)

@%
8
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