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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -
Part 5: Matrix trays

FOREWORD

The 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, Technicall.Specific

rising

national electrotechnical committees (IEC National Committees). The object of IEC ig")to/ promote

fis. To
tions,

Tdchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC
Pyblication(s)”). Their preparation is entrusted to technical committees; any IEC National'Committee intefested
in|the subject dealt with may participate in this preparatory work. International, @overnmental and non-

ernmental organizations liaising with the IEC also participate in this preparation~-41EC collaborates glosely

with the International Organization for Standardization (ISO) in accordance withyconditions 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

Inforder to promote international uniformity, IEC National Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possible in their‘ynational and regional publications. Any diverngence
beftween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in

the latter.
IEC itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, ,aecess to IEC marks of conformity. IEC is not responsible fpr any

sefvices carried out by independent certification bodies.
All users should ensure that they have,the latest edition of this publication.

Nq liability shall attach to IEC or its\directors, employees, servants or agents including individual exper
mgmbers of its technical committees’ and IEC National Committees for any personal injury, property dam

s and
hge or

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

Pyblications.

Attention is drawn to-the’/Normative references cited in this publication. Use of the referenced publicati
indispensable for the.correct application of this publication.

Atiention is drawn-to the possibility that some of the elements of this IEC Publication may be the sub
patent rights..]IEC-shall not be held responsible for identifying any or all such patent rights.

This|redline version of the official IEC Standard allows the user to identify the cha
made to’the previous edition. A vertical bar appears in the margin wherever a ch
has been made. Additions are in green text, deletions are in strikethrough red text.

bns is

ect of

nges
ange



https://iecnorm.com/api/?name=31d6c6f186898ef68529eefd496929fb

-6- IEC 60286-5:2018 RLV © IEC 2018

International Standard IEC 60286-5 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

This third edition cancels and replaces the second edition published in 2003 and
Amendment 1:2009. This edition constitutes a technical revision.

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

a) The generic rules for the design of matrix trays are given in this document. Newly

developed-ira ¥ia

hich conform to the design rules set forth herein are classified as "standard trays{| and

afe thus preferred for use.

b) update of the matrix trays, which do not conform to the design rules setJforth herein,

afe considered as "non-standard trays" and are not preferred for use, is listed~in Anneix A.

The fext of this International Standard is based on the following documents:
CDV Report on voting
40/2556/CDV 40/2597/RVC

Full information on the voting for the approval of this International Standard can be foupd in
the r¢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 series, published under the general title Packaging of
components for automatic handling, can be.found on the IEC website.

The ¢gommittee has decided that the contéents of this document will remain unchanged 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 withdrawn,

—

gplaced by a revised edition, or

e amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indigates
that jt contains colours which are considered to be useful for the correct understanding

of its contents. Users should therefore print this publication using a colour printer.|
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PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -

Part 5: Matrix trays

Scope

This part of IEC 60286 describes the common dimensions, tolerances and characteristics of
the tfay. It includes only those dimensions that are essential for the handling of the tray
the stated purpose and for placing or removing components from the trays.

Matri

durinjg their testing, baking, transport/storage, and final mounting by automatic place
equipment.
The peneric rules for their design are given in this document. Newly developed trays

follow these rules will not be listed individually. Only those trays-that conform to the d
rules|set forth herein are classified as "standard trays" and are thus’preferred for use.

NOTE| Matrix trays listed in Annex A that do not conform to the design,rules set forth herein shall be cons

as"n

2

dn-standard trays" and are not preferred for use.

Normative references

Ther¢ are no normative references in this document.

3

3.1

Terms, definitions and abbreviated terms

Terms and definitions

No tdrms and definitions are listed in this document.

ISO

addr

Ind IEC maintain terminological databases for use in standardization at the folld
sses:

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

$0 Onlinesbrowsing platform: available at http://www.iso.org/obp

s for

Ix trays are designed to facilitate the transport and handling of electronict@omponents

ment

that
esign

dered

wing

3.2 | Abhbreviated terms

The flollswing are the abbreviated terms used in Table A1 and Table A.3.

ball grid array (ball grid array type_package) BGA
ceramic quad flat package (ceramic gquad flat type package) CQFP
metric quad flat package (metric quad flat type package) MQFP
plastic leaded chip carrier (plastic leaded type chip carrier) PLCC
plastic quad flat package (plastic quad flat type package) PQFP
thin quad flat package (thin quad flat type package) TQFP
small outline j-leaded package (small outline j-leaded type package) SOJ
type 1 thin small outline package (thin small outline type package1) TSOP (I)

type 2 thin small outline package (thin small outline type package?2) TSOP (ll)
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4 Material

4.1 Electrostatic dissipative requirements

Trays shall be moulded from material that meets the ESD dissipative requirements-which-are:
with surface resistance equal to or greater than 1,0 x 10° ohms/square but less than
1,0 x-40*2 10~ ohms/square.

4.2 Effect of properties

The tray material shall not adversely affect the mechanical, electrical characteristics,
soldgr-ability, or marking of the component during or after transport, baking or storage, ih the
tray.

4.3 | Recycling and rigidity

The fray material shall be reusable or recyclable and shall be rigid enough,to avoid damape to
the components during handling, loading, baking, testing, shipping and placement operations.

Therg¢ should be space for a recycle logo and material code or material declaration cloge to
'Detgil B'.

5 Mechanical stability

5.1 Loaded tray

Mechanical stability of loaded trays shall be .stich that the components are adequately
retaiped, without lead/terminal damage, and can be easily removed from the tray.

5.2 | Empty tray
The ¢mpty tray shall withstand normal*environmental conditions (including component baking

tempgratures, if required) without:-distorting, warping, expanding, shrinking or any pther
phys|cal change outside the specified dimensions of the trays.

5.3 | Outer edges

The puter edges of the)tray shall be of sufficient thickness and strength to allow mechgnical
positloning and clamping.

6 Tray design, dimensions and other physical properties

6.1 | Jray design

6.1.1 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 6.1.3.

6.1.2 Orientation of pockets

When designing a tray for a rectangular package, the longest dimension (D) of the package is
oriented parallel to the length of the tray to maximize tray pocket density.
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6.1.3
6.1.3

DT
ET
M

M1
M2

Design rules for pocket density
A Formulas

i8 Dpax
is Eax * strengthening pocket rib width W

is (135,9 mm - M3(N1 - 1))/2

is (315,0 mm - M2(N2 - 1))/2

is [(315,0 mm —6:4 - 2P mm) — W(N2 - 1)]/IN2 + W

+ strengthening pocket rib width W

M3
M
N2

NOTE
and M|
numbdg
maxin
M and

NOTE

NOTE

The dimensions P and W are given in Table 1.

e (1235 Q mm a4 2D mm)\ A4 AN e A7
o TOoOT I o =TTt 7 Savam LA LEAR 144

is (135,9 mm —654 - 2P mm)/ET (rounded down to a whole number)

is (315,0 mm —6;4 - 2P mm)/DT (rounded down to a whole number)

1 After the maximum matrix has been established by the above calculation using a minimum W val
P may not have resulted in even numbers and may therefore have been rounded down e the nearest
r. This means we may have fractions of millimetres extra that should be added‘back to M2 and
ize the pitch between the pockets while minimizing the edge of the tray to the céntre line of the first
M1,

2 For component sizes < (7 x 7) mm high density can cause difficulties faryispection and risks for hg

3 See Annex C for further information about tray design considerations:

Table 1 — P and W dimension

e, N1
whole
M3 to
bocket

ndling.

Dimension Thin txay Thick tray
Normal stacking tray. Low stacking tray mm
mm mm
P 3,2 5,0 5,0
2,0 2,5 2,0

6.1.3

max]

DT

max

ET

.2 Constituents of the design rules, formulas and drawings
is determined by-appropriate specification

is the max. length D + strengthening pocket rib width W

is determined by appropriate specification

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

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
M3

N1
N2
N3
N4
N5
N6

is the pitch of the tray pocket in the tray length

is the pitch of the tray pocket in the tray width

is the package-tead pin counts supported

is the number of columns in the tray

is the number of rows in the tray

is the total number of pockets in the tray (N1 x N2 = N3)
is the package type accommodated

is the end vacuum pick-up area(s)

is the centre vacuum pick-up area(s)

is the edge of the tray to the edge of the pocket
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w is the strengthening pocket rib width

NOTE The tray-spenser manufacturer or tray user 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 Table 1 in order to achieve the maximum
tray density unless required by application.

6.2 Overall tray dimensions

Overall tray dimensions shall be 322,6 mm in length and 135,9 mm in width. Overall height 4,
stacking step height 41 and edge height 42 are given in Table 2.

Table 2 — Height dimensions

Dimension Thin tray Thick tray
Normal stacking tray Low stacking tray mm
mm mm
A 7,62 7,62 12,19
A1 6,35 5,62 10,16
A2 1,27 typically 2,00 typically 2:00 2,03 typicall

Meagqurement methodology of the tray outline dimensiofs, height, stacking feature dimengions
and \Warpage is described in Annex B.

6.3 Cell dimensions

Cell dimensions are derived from package dimensions. The information given in this section is
intended for reference only. Package types shown in Figures 1 and 2 are not intended in any
way {o limit types of present or future designs that may require matrix trays.

D and E dimensions represent. the largest overall features of a package (lead/terminfal or
body).
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QUAD SIDED
PACKAGE

| [
DUIRJRYNESRARAYIRTENRRYIYILI]Y . N A
D
-
DUAL SIDED PACKAGE

) T Y
E DUAL w DUAL w
[ 5 A
|< - 5

Dunl S AE—— IEC

Figure 1 — Sample of leaded packages

PGA PACKAGE BGA PACKAGE
© @000 0O00O0O0
© 000600 0O 00O0CO0
©®© OPGAG® O o O OBGAO O w
© 0 0 0O ©C 0000
© 0 0 W 0 0 O0OO0O0
D D
<_>{ D —
IEC

Figure 2 — Sample of grid array packages

6.4 | Tray vacuum pick-up sites

6.4.1 Size

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

6.4.2 Centre

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

6.4.3 Perimeter

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

6.5 Detail features
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All cavity detail features shall begin at a minimum distance of P = 3,2 mm [thin tray (normal
stacking tray)] or P = 5,0 mm [thin tray (low stacking tray) and thick tray)].

NOTE The straightness call-out of 0,80 mm may have to be reduced when designing trays for thinner packages.
6.6 Weight

The empty tray weight shall not exceed 300 g.

6.7 Movement of components

The trav-eel-design-shatlminimize-the-comporen b oo oot Tho oot o bl oo e bt
I(.Ay A A2} u\d\’lul mrrmmmmTrmiTae UaTne \J\.IIIIH\.III\JIII. LABAA A REA N A T) LELELA>Z UUIIIPUII\JIIL ITTCATE TTOUUT Tate

To cglculate the maximum angle of rotation, the worst-case combination of dimensjons should
be uged (minimum package size, maximum cavity size).

For gackages = 7mm x 7 mm: rotation < 5°
For gackages < 7mm x 7mm: rotation < 10° (design value)

6.8 Dimensional information

Figunes 3, 4 and 5 state dimensions for the tray main view@nd for the tray stacking detail

U7
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NOTE|

Dimensions in millimetres

SEE DETAIL-D N SEE DETAILK
Remark b) NI-11pLcs REQUIRED &
S| 3.0x45° CHAMFER— (5.0 &
S )| | Dﬂ Hﬂ W
/ ﬂt\ £l ﬁ T 1 A

) TE" s !

3 & - —_ ! +

& g D |

M2
[h2-11PLES

OPTIONAL

For notes,

] S ‘ I + _l’_ + +
— !

<1,
H o+t

2x255. 3

(822,6)

AN
/
¢+ + 4

K
Remark /
SEE DETAIL-C

Remark &

& + + + + + + +
+
+
A
+

rSEE DETAIL-B
\\\\\\\ OPTIONAL
%‘*\& !
+ X+ +
| i Remark ¢)
si) i teF +i+ +
SEE DETAIL-B —| ‘
REQUIRED + + 4‘—‘ + —'»
ral -2 Ner o 1 [ !
4x2.54 % @0 |us 0y A
(3.0)—SEE DETAIL-T
={/]0.80[z] (327 2x92. 1REQUIRED
135.9 G
L SIDE VIEW PLAN VIEW o
] <
FRONT VIEW Z
IEC
see Table 3.

Figure 3 — Tray main view
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Dimensions in millimetres

Remark ) Remark
[ XXKX (Ng) | [ xxC CMAX. | 58
TRAY DESIGNATOR TEWP. RATING =y,
DETAIL-K DETAIL-B 1.3 7\ ]
ROTATED 180° b
S
Remark h) zl N
XXXX
WATERIAL TYPE
(ABBREVATED DESIGNATION) e
DETAIL-T ’J

BEFAH—D
(SEGTION D-D)
ROTATED 90° GOH

ROTATED 90° CCH

N NOTE © SCALLOP IS CENTERED
| ON SIDE OF TRAY
; I DETAIL-C
//' i ROTATED 90° GO 2
- /'// - / Rémark &
452. 0 (MININUM)
sorion £-£
ROTATED 90° GON
311.15%9% 132,083 33
311. 66'0% 182,598
SSECTION SECTION J-)

NOTE| For notes, see Table 3.

Figure 4 — Tray stacking details

Overall length

IEC

Dimensions in millin

hetres

S10 XU, Z0
[sp] | A
T = 1 £
Overall pitch 0,25 K g S
[ap] —_ +
= E o
23
+ O -
Y
M 0,13 M2 0,13
M1 £0,13 _| Overall pitch 0,25
' IEC

Figure 5 — Tray tolerances
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Table 3 — Notes related to Figures 3 and 4

These surfaces should be free of seams.

2 Chamfer denotes general package pin 1 orientation.
3 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.
4 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.
5 This scallop is centred on the side of the tray and allows the use of a pin to bias mechanically the tra
orientation.
6 The symbol N refers to package lead count supported, where applicable.
7 Total usable cells N3 = N1 x N2 (columns x rows). Columns run top to bottom along the length of the
tray. Rows run left to right across the width of the tray.
8 Dimensions M, M1, M2 and M3 define the centre lines for the cell sites. Package interface is controllgd
by package design and lead form.
9 Non-tabulated dimensions have a tolerance of
X =+ 0,25;
XX =+0,13; angles = £ 0,5°.
10 Dimensions are in millimetres.
11 Interpret dimensioning and tolerancing in accordance with ANSI~Y14.5M-1982.
12 XXX °C is the maximum temperature to which the empty trayscan be subjected to for 48 continuous hjpurs
£—1| without violating the dimensional tolerance of the tray.
13\ | N4 indicates the package type accommodated.
14 Bottom side-wall notches require a minimumy,depth of 2 mm to facilitate auto handling equipment.
15 All tray measurements are to be made withithe tray unrestrained. All tray measurements except height
~——1| measurement should be done with the\{ray unrestrained.
16 Sharp edges that could cause damage to dry-pack bags or other packaging material should be avoided
regardless of whether or not an edge or corner radius is specified.
7 Detail T" indicates material,recycle logo and material code.
7 PRolarity and.orientation of components in the tray
7.1 Pin one
Pin 1 of the component shall be orientated towards the tray chamfer corner or the side qf the
tray with“the centre scallop.
7.2 Loading

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 completely filled from bottom to top before placing a component in the next column.

8 Tray stacking

8.1

Bundling

Trays may be bundled in stacks providing the stacks contain only components of the same
part number and the same manufacturer.
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Top protection

2018

The top tray containing components shall be protected by an empty tray or a suitable
equivalent lid.

8.3

Partial filling

A stack of trays shall not contain more than one partially filled tray. Except for the protective
cover tray (lid), any partially filled tray shall be the top tray of the stack as received from the
supplier.

8.4

The

attached to the top of a component, may protrude above the top surface of the.tray. V
such|a heat-sink is used, suitable "spacer" trays shall be used in the stack.

8.5 | Stack-up

Tray$ shall be stackable without interference and shall not stick together during unsta
operations.

8.6 | Damaging of components

Tray$ shall be stackable without damaging contained components.

8.7 | Warpage

Maximum warpage for trays shall be 0,8 mm.

NOTE

9 Missing components

Miss
desc

10 Marking

Protrusion or components

component shall not protrude above the top surface profile of the tray. ACheat;

The maximum warpage of 0,80 mm may have to be reduced when designing trays for thinner packagq

ng components are not.‘allowed, except for an intentionally partially filled tra
ibed in 8.3.

The

a)
b)

ray shall be‘marked with the following:

he typerof component the tray is intended to obtain.

sink,
\Vhen

Cking

y as

he’temperature in degrees Celsius, which the empty tray will withstand for 48 conti

uous

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

In the case of bar codes, it is recommended to use-bar Code 39.

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 1.4 D . Ling .

See Table 1, column "Thin-magazine tray", and Figure A.1.
Dimensions. in millimetres
. ' [N!~I)X{E
£2\ 30 1 48" CHANFER — /———SEE DETAIL K REQUIRED
SEE DETAIL K ] A~ == H 4X R2.54
I OPT 1ONAL | /_
2% 34,3 o
i r :
' - + + +
++++++ + /ZES
[N2- 1 1x{M2}— , 1
+++ 610t P
/5N, SEE DETALENC—— (322.6)
2¥ 255.3 J ++ + + + + + J
= A .
* T++++ + + + ’
+ 4+ 4+ bbb W5 o
8X R2.54 i :
_ it + o+ +*+++
H - 2 +E 4+ 4
A
= ¢ bt
SEE DETAIL B
‘{""“""""" REQU IRED PR
—‘x 25“ J “\ i \\
i I RILG :
12 e L H ,
—mfl f—— 635 e 2% 92| X
[* (— 0.8 - 135§ —— ol SEL DETAIL B
A 2.54 ——e ' {OPTIONAL )
—1.62

l_ 6.3%

a) Main view
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Dimensions in millimetres

B X 1.3 ]
/_Nwd-d&ma
“; lxch B X ,(\ 2 2.5~ | foe
TEMP . RATING 2% 3.8 — o
E?iJgAlgfoo B ‘ T"ALL AROUND
2 300 LA
2 3.5——?
o TRXKK (4] | 2KRY 3
< g ‘ {,,.m | 1A PALL ARGBMD ALC AROUND
“TRAY DESIGNATOR
DETAIL K DETAALY D
SCALE 2,00 SCALE.~ 7,00
s ‘\"
g
__¢4 - 4X 2.0 CMININUMTAD\
SECTION _E<E
ROTATED S0 ecH
132.08!9 43—
(@0 2000 2 [:62 ]

DETAIL CA\

SCALE 2.00

+0.25
l—~ I32.59_0 (3

[0 2089 {A[183 |

SECTION  J-J
SCALE 1.350

0.25
-0.13
L& 0. 20@!Alx@l

\_ % :
E DETML DJ - 3“-“’3‘73 —

SECTION H-H
SCALE  1.50

AOTATED 90° CCW TRAY STACKING DETAIL

IEC

b) Stacking details
NOTE For notes, see Table A.2.

Figure A.1 — Thin tray
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A.2 Matrix trays for PGA packages
A.21 Dimensional information
See Table 1, column "Thick tray", and Figure A.2.
Dimensions in millimetres
see DETAL-]) —B-
: E | | @[m_q PLACES
@. 3.0 X 45° H 24X R2,54 MAXIMUM
o.q —‘-—— ! == === - _.C-
] -
2X 34,3 1
i _
{(MZ][N2-1] PLACES I
( \—sse cera-K
REQUIRED J J
+ H 45 (s226)
|
+ HSH [
2X 255,3 —
i
= o PR N
”~
R4,75 —_/ R
NG + B
f— 8X R2,54 MAXIMUM __l_
4X%| 25,4
= +
7 3X R16 - ~
4X 2,54 —
10,16 - o
0808 =203
— A—|
i’——i'__“—-‘mh——"_i I
© = 2 ﬂj. |
12X 15,7
10X 3,0 l-— IEC

a) Tray outline for PGA packages
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Dimensions in millimetres

A\

|
TRAY DESIGNATOR TEMPERATURE RATING
DETAIL~K DETAIL~DB
=79 50,
2,8
I/
1,3 , 3.8
7
2X RO,
DETAIL~D

— P ——

132,08 192
[€]0.20 X ED]A]
l "‘ﬁ@'p
311,66 1523 31,1539

>
™w
l—i 132,59 108 J/

i AR @020 DX @A
—7% A S

" s SECTION~J —J
seoTioNmH—H

TRAY STACKING DETAIL

IEC

b) Outline for PGA packages (details)

NOTEL+Ferrotes—seeTFable-A2-

Figure A.2 — Thick matrix
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Table A.2 — Notes related to Figures A.1 and A.2

These surfaces should be free of seams.

Chamfer denotes package pin 1 orientation.

The tray vacuum pick-up method allows two separate pick-up areas resulting in four closed cells per tray.

3 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.

6 The symbol IV refers 10 package lead count supporied, where applicable.

7 Total usable cells N3 = N1 x N2 (columns x rows). Columns run top to bottom along the length_of the |tray.
Rows run left to right across the width of the tray.

8 Dimensions M, M1, M2 and M3 define the centre lines for the cell sites. Package interfacé.is-controll¢d
by package design and lead form.
Non-tabulated dimensions have a tolerance of

9 X =+ 0,25;
XX =+0,13; angles = + 0,5°.

10 Dimensions are in millimetres.

11 Interpret dimensions and tolerances in accordance with ANSI Y14,5M-1994.
XXX °C is the maximum temperature to which the empty tray can‘be subjected to for 48 continuous hpurs
without violating the dimensional tolerance of the tray.
N4 indicates the package type accommodated.
Bottom side-wall notches require a minimum depth of}2 mm to facilitate auto handling equipment.
All tray measurements are to be made with the traysunrestrained.

16 Sharp edges that could cause damage to dry=pack bags or other packaging material should be avoid¢d
regardless of whether or not an edge or corner radius is specified.

17 There should be space for a recycle logotand material code or material declaration close to Detail B.
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Annex B
(normative)

Measurement methodology of the tray dimensions

B.1 General

This annex describes the definitions of terms and the measurement methodology of the
specified tray dimensions.

3

B.2 | Definition of the dimensions Q},

‘b

The |outline dimensions are the maximum dimensions of length (315(,5(1ﬁ1m) and Wwidth
(135J9 mm), which are measured in the cross sections of the indicated | ions in Figurel B.1.

B.2.1 Outline dimensions

NOTE| See Figure 3. %Qq’
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B.2.2

The

such

[e)]
w0
[sp}
[
315
[ L IEC
a) Dimensions 315,0 mm and 135,9 mm
Dimensions jrNzailli
315 315
————— |—————————
IEC
b) Dimension 315,0 min
Dimensions in millin
135,9 135,9
S —
IEC

c) Dimension 135,9 mm

Figure B.1 — Cross-sections of the outline dimensions

Tray thickness (A)

hetres

hetres

ray\tlickness is the maximum dimension, but does not include any tray deform

as‘\peripheral warpage (refer to Figure B.2).

tions

IEC

Figure B.2 — Tray thickness
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B.2.3 Dimensions of the stacking feature

Dimensions of the stacking feature are the length (top side 311,15 mm and bottom side311,66
mm) and the width (top side 132,08 mm and bottom side 132,59 mm) of the particular features
that fit in each other when the same type of tray is stacked.

NOTE See Figure 4, section H-H, section J-J
B.2.4 Warpage

The warpage is the maximum lift from the reference plane (refer to Figure B.3).

g - ——p

A/

a) Convex warpage

-

1EC

lL**/-_; e
I ——

e

b) Concave wappage

—
=

IEC

Figure B.3 — Examples)of tray warpage

B.3 | Measuring instrument

Meaguring instrument shall have a suitable measuring range and accuracy for measuremegnt.

B.4 | Measurement conditions

Meadurement conditions shall be as follows:

Temperature: 23°C+2°C
Humidity: 35 % to 75 % R.H.

B.5 | Measurement methodology

B.5.1 > Qutline dimensions

The tray length 315,0 mm shall be the maximum dimension among the measurements taken
in the vicinity of section a-a or b-b in Figure B.4. The tray width 135,9 mm shall be the
maximum dimension among the measurement taken in the vicinity of section d-d, e-e or f-f in
Figure B.4.
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IEC

Figure B.4 — Top view of a tray showing the measurement locations
for the outline dimensions

B.5.2 Tray thickness (A)
Therg¢ are two measurement methods as given below.

a) Measurement method using a vernier caliper

ray thickness shall be measured for all four cornérs of the tray by placing tray cprner
etween the two jaws of the calliper (refer to Figure B.5 and Figure B.6).

(v S

o -

—~ Q .

.

IEC IEC
Figure B.5 —Measurement Figure B.6 — Holding position
locations fortray thickness in calliper jaws for measurement

b) Measurement method using height gauge

Alny,measuring instrument such as optical distance meter, dial gauge or similar mgy be
uped for the measurement.

Any lift of the tray from the reference plane shall be corrected for measurement. Example
of correction is shown in Figure B.7.

— . L
ALY YL

IEC

Figure B.7 — Correction of a lift of the tray at the measurement point
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B.5.3 Dimensions of the stacking feature

Length (311,15 mm) shall be the maximum dimension among the measurements taken in the
vicinity of a-a, b-b or c-c, while width (132,08 mm) shall be the maximum one in the vicinity of
d-d, e-e and f-f.

Length (311,66 mm) shall be the minimum dimension among the measurements taken in the
vicinity of a-a, b-b or c-c, while width (132,59 mm) shall be the minimum one in the vicinity of
d-d, e-e and f-f.

The lines of a-a, b-b, d-d and f-f are located approximately 10 mm inward from the external

tray ¢dge. The lines of c-c and e-e are the centre lines of the tray (refer to Figure B.8).

B.5.4

The

IEC
Figure B.8 — Measurement {ocations for the stackable design

Warpage

warpage shall be the distance” between the highest and the lowest heights from the

s may

refergnce plane, among nine measurement points which are indicated "O" in Figure B.9.
NOTE| Non-contact measurement instruments are preferred. However contact-type measurement instrument
be employed with the least centact pressure.
s )
IEC

Figure B.9 — Measurement points for warpage
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Annex C
(normative)

Matrix trays — General considerations for design (design value)

C.1 Lateral movement of leaded devices

To prevent unit stick, bent leads or unit damage, the minimum check points (see Figure C.1)
indicated shall be greater than 0 in the worst-case scenario (max device <-> min cavity).

D E

<2Q<< e

Figure C.1 — Lateral moverQ;e\t of leaded devices A to |
&

C.2 | Lateral movement of un-Iea@% devices
N

To pfrevent unit stick, bent leads G{Qmit damage, the minimum check points (see Figurg C.2
and fFigure C.3) indicated sha,lléb greater than 0 in the worst-case scenario (max devicg <->

min davity). C)\\

IEC

Figure C.2 — Lateral movement of un-leaded devices check points Ato C
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F

- IEC

C3

Top
tray's

(see [Figure C.4).

Figure C.3 — Lateral movement of un-leaded devices check points D to FA

Q}/

Lead protection ,\Q)

event the unit from jumping out from its pocket during Uansponahongﬁ ap betwee
pocket bottom and the package's top, and a fence are needed ﬂqja leaded pack

(1,
>

Gap between
pocket bottom
and package top

Fence
height

IEC

A’\Q’
qug?b C.4 — Lead protection gap
[

n the
ages
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -
Part 5: Matrix trays

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization_comj
national electrotechnical committees (IEC National Committees). The object of IEC is")to/ prf

end and in addition to other activities, IEC publishes International Standards, TechnicallSpecific{
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National‘Committee inte
in [the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this preparation..{EC collaborates d
with the International Organization for Standardization (ISO) in accordance withconditions determin|
agfeement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters express, as néarly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical cdmmittee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to’ ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible for’the way in which they are used or fdg
mipinterpretation by any end user.

rising
pmote
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tions,

“IEC
rested

non-
losely
ed by

tional
bm all

tional
bf IEC
r any

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publications

trgnsparently to the maximum extent possible in theirynational and regional publications. Any diver
between any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, aecess to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

Alllusers should ensure that they have,thé latest edition of this publication.

Nd liability shall attach to IEC or its\directors, employees, servants or agents including individual exper
megmbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Publications.

At{ention is drawn to-the/Normative references cited in this publication. Use of the referenced publicati
indispensable for the.correct application of this publication.

At{ention is drawn-to the possibility that some of the elements of this IEC Publication may be the sub
pafent rights, I[EC-shall not be held responsible for identifying any or all such patent rights.

Interpational™ Standard IEC 60286-5 has been prepared by IEC technical committee
Capdcitors’and resistors for electronic equipment.

lgence
ted in

pbrmity

br any

s and
hge or
) and
r IEC

bns is

ect of

40:

This third edition cancels and replaces the second edition published in 2003
Amendment 1:2009. This edition constitutes a technical revision.

and

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

a) The generic rules for the design of matrix trays are given in this document. Newly

b)

developed trays which follow these rules will not be listed individually. Only those
which conform to the design rules set forth herein are classified as "standard trays’
are thus preferred for use.

trays
" and

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 Anne

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

CDV Report on voting
40/2556/CDV 40/2597/RVC

2018

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

A lis
comf

The
stabi
the s

A bili

-

€

W

—

q

a

of all parts in the IEC 60286 series, published under the general title Packagi
onents for automatic handling, can be found on the IEC website.

g of

ommittee has decided that the contents of this document will remain unchanged unfil the

ity date indicated on the IEC website under "http://webstore.iec.ch" in the-data relat
pecific document. At this date, the document will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

nhgual version of this publication may be issued at-a‘later date.

ed to
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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 t
the s

ay. It includes only those dimensions that are essential for the handling of the tray
fated purpose and for placing or removing components from the trays.

s for

Matrix trays are designed to facilitate the transport and handling of electronictcomponents

durin
equif

The
folloy
rules

NOTE|
as "ndg

2 Normative references

Ther

3.1

No tg

g their testing, baking, transport/storage, and final mounting by automatic place
ment.

generic rules for their design are given in this document. Newly developed trays
v these rules will not be listed individually. Only those trays-that conform to the d
set forth herein are classified as "standard trays" and are thus’preferred for use.

Matrix trays listed in Annex A that do not conform to the designirules set forth herein shall be cons
n-standard trays" and are not preferred for use.

b are no normative references in this document.

'erms, definitions and abbreviated terms

Terms and definitions

rms and definitions are listed in this document.

ISO
addr

nd IEC maintain terminological databases for use in standardization at the follg
sses:

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

5O Online.browsing platform: available at http://www.iso.org/obp

Abbreviated terms

ment

that
esign

dered

wing

ball grid array (ball grid array type _package) BGA
ceramic quad flat package (ceramic quad flat type package) CQFP
metric quad flat package (metric quad flat type package) MQFP
plastic leaded chip carrier (plastic leaded type chip carrier) PLCC
plastic quad flat package (plastic quad flat type package) PQFP
thin guad flat package (thin quad flat type package) TQFP
small outline j-leaded package (small outline j-leaded type package) SOoJ
type 1 thin small outline package (thin small outline type package1) TSOP (I)

type 2 thin small outline package (thin small outline type package?2) TSOP (ll)


http://www.iso.org/obp
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4 Material

4.1 Electrostatic dissipative requirements

Trays shall be moulded from material that meets the ESD dissipative requirements with
surface resistance equal to or greater than 1,0 x 105 ohms/square but less than
1,0 x 10~"1 ohms/square.

4.2 Effect of properties

The tray material shall not adversely affect the mechanical, electrical characteristics,
soldgr-ability, or marking of the component during or after transport, baking or storage, iph the
tray.

4.3 | Recycling and rigidity

The fray material shall be reusable or recyclable and shall be rigid enough,to avoid damape to
the components during handling, loading, baking, testing, shipping and placement operations.

Therg¢ should be space for a recycle logo and material code or material declaration cloge to
'Detgil B'.

5 Mechanical stability

5.1 Loaded tray

Mechanical stability of loaded trays shall be .stich that the components are adequately
retaiped, without lead/terminal damage, and can be easily removed from the tray.

5.2 | Empty tray
The empty tray shall withstand normal*environmental conditions (including component baking

tempgratures, if required) without:-distorting, warping, expanding, shrinking or any pther
phys|cal change outside the specified dimensions of the trays.

5.3 | Outer edges

The puter edges of the)tray shall be of sufficient thickness and strength to allow mechgnical
positloning and clamping.

6 Tray design, dimensions and other physical properties

6.1 | Jray design

6.1.1 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 6.1.3.

6.1.2 Orientation of pockets

When designing a tray for a rectangular package, the longest dimension (D) of the package is
oriented parallel to the length of the tray to maximize tray pocket density.
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6.1.3
6.1.3

DT
ET
M

M1
M2

Design rules for pocket density
A Formulas

iS Dmax
is Eax * strengthening pocket rib width W
is (135,9 mm - M3(N1 - 1))/2

is (315,0 mm - M2(N2 - 1))/2

is [(315,0 mm — 2P mm) - W(N2 - 1)]IN2 + W

+ strengthening pocket rib width W

M3
M
N2

NOTE|
and M|
numbg
maxin
M and

NOTE

NOTE|

The dimensions P and W are given in Table 1.

e (1235 Q mm 2D mm\ JZ(AA4 AN/ e 10
T TOoOT I =TTt 7 TVt LA LEAR 144

is (135,9 mm — 2P mm)/ET (rounded down to a whole number)

is (315,0 mm - 2P mm)/DT (rounded down to a whole number)

1 After the maximum matrix has been established by the above calculation using a minimum W val
P may not have resulted in even numbers and may therefore have been rounded down to the nearest
r. This means we may have fractions of millimetres extra that should be added“back to M2 and
ize the pitch between the pockets while minimizing the edge of the tray to the centfe line of the first
M1,

2 For component sizes < (7 x 7) mm high density can cause difficulties for-inspection and risks for ha

3 See Annex C for further information about tray design consideratigns:

Table 1 — P and W dimeénsion

e, N1
whole
M3 to
ocket

ndling.

Dimension Thin tray Thick tray
Normal stacking tray. Low stacking tray mm
mm mm
P 3,2 5,0 5,0
20 2,5 2,0

6.1.3

max]

DT

max

ET

.2 Constituents of the design rules, formulas and drawings
is determined by.appropriate specification

is the max. length D + strengthening pocket rib width W

is determined by appropriate specification

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

is theredge 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
M3

N1
N2
N3
N4
N5
NG

is the pitch of the tray pocket in the tray length

is the pitch of the tray pocket in the tray width

is the package pin counts supported

is the number of columns in the tray

is the number of rows in the tray

is the total number of pockets in the tray (N1 x N2 = N3)
is the package type accommodated

is the end vacuum pick-up area(s)

is the centre vacuum pick-up area(s)

is the edge of the tray to the edge of the pocket
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NOTE The tray manufacturer or tray user 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 Table 1 in order to achieve the maximum tray density
unless required by application.

6.2

Overall tray dimensions

Overall tray dimensions shall be 322,6 mm in length and 135,9 mm in width. Overall height 4,
stacking step height 41 and edge height 42 are given in Table 2.

Table 2 — Height dimensions
Dimension Thin tray Thick tray
Normal stacking tray Low stacking tray mm
mm mm
A 7,62 7,62 12,19
A1 6,35 5,62 10,16
A2 1,27 typically 2,00 typically 2,03 typically

Measg
and

6.3
Cell

inten
way

D an

Cell dimensions

urement methodology of the tray outline dimensions, height, stacking feature dimen
varpage is described in Annex B.

limensions are derived from package dimensions. The information given in this secti
ded for reference only. Package types shown in Figures 1 and 2 are not intended ir
o limit types of present or future designs that may require matrix trays.

d E dimensions represent. the largest overall features of a package (lead/termin
bodyy).

5ions

on is

any

al or
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QUAD SIDED
PACKAGE

PRINAELALALTRiRiLiYiiYi) T p— —

D

DUAL SIDED PACKAGE
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Figure 1 — Sample of leaded packages

PGA PACKAGE BGA PACKAGE
© @000 0O00O0O0
© 000600 0O 00O0CO0
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© 0 0 0O ©C 0000
© 0 0 W 0 0 O0OO0O0
D D
4—»{ D —
IEC

Figure 2 — Sample of grid array packages

6.4 | Tray vacuum pick-up sites

6.4.1 Size

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

6.4.2 Centre

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

6.4.3 Perimeter

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

6.5 Detail features

All cavity detail features shall begin at a minimum distance of P = 3,2 mm [thin tray (normal
stacking tray)] or P = 5,0 mm [thin tray (low stacking tray) and thick tray)].
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NOTE The straightness call-out of 0,80 mm may have to be reduced when designing trays for thinner packages.
6.6 Weight

The empty tray weight shall not exceed 300 g.

6.7 Movement of components

The tray cell design shall minimize the component movement. To calculate the maximum
angle of rotation, the worst-case combination of dimensions should be used (minimum
package size, maximum cavity size).

For gackages 2 7mm x 7 mm: rotation < 5°
For gackages < 7mm x 7mm: rotation < 10° (design value)

6.8 Dimensional information

Figunes 3, 4 and 5 state dimensions for the tray main view and for the tray stacking detail

Uy
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NOTE|

Dimensions in millimetres

SEE DETAIL-D NIR SEE DETAIL-K
Remark b) [NI-1]PLCS REQUIRED &
S| 3.0x45° CHANFER— (5.0 &
s )| _| D)’ Hﬂ W
[ ﬂt\ — w —
< s |
3 S -+ -
& g D |
|

[N2-1]PLCS

OPTIONAL

For notes,

] — } + _l’_ + +
— |

+
H o+

2x255. 3

(822,6)

T
+
T
&+ + +

//
Remark d /
SEE DETAIL-C

Remark &

& + + + + + + +
+
+
A
+

SEE DETAIL-B
\\\\\\\ OPTIONAL
va‘*\& !
+ KX+ +
~ i Remark ¢)
se) i teF +i+ +
SEE DETAIL-B —| ‘
REQUIRED + —~— + ‘ + —‘»
1l g\,s 50 cwx_| [ ee !
432,54 % @.0[[a8.0) 4 R
(3.0)—SEE DETAIL-T
~{//T0.80[7] Cyaxtz.1 2x92. 1 REQUIRED
135.9 7
L SIDE VIEW PLAN VIEW .
{ ] <
FRONT VIEW Z
IEC
see Table 3.

Figure 3 — Tray main view
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Dimensions in millimetres

Remark ) Remark
[ XXKX Ng) | [ xxC CMAX. | 58
TRAY DESIGNATOR TEWP. RATING =y,
DETAIL-K DETAIL-B 1.3 7\ ]
ROTATED 180° b
S
Remark h) zl ﬁ:
XXXK
WATERIAL TYPE
(ABBREVATED DESIGNATION) e
DETAIL-T ’PJ

DEFAH—B
Zary =

(SECTION D-D)
ROTATED 90° COW

NOTE| For notes, see Table 3.

\ NOTE : SCALLOP IS CENTERED
\ ON SIDE OF TRAY
) DETAIL-C
’//' e ROTATED 90° GO g
- 7 - / Rémark &)
4%2. 0 (MINIMUM)
SECTION E-E
ROTATED 90° GO
3111538 132.08'3 %
WY \ \
311.66:0% 132.59°0 %
SEGTION H-H SECTION J-J

ROTATED 90° CCH

Figure 4 — Tray stacking details

Overall length

IEC

Dimensions in millin

netres

S10 XU, Z0
[sp] | f
T = T £
Overall pitch 0,25 K g S
[ap] —_ +
= E o
23
+ O -
\
M 0,13 M2 0,13
M1 £0,13 _| Overall pitch 0,25
' IEC

Figure 5 — Tray tolerances
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Table 3 — Notes related to Figures 3 and 4

These surfaces should be free of seams.

Chamfer denotes general package pin 1 orientation.

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

3 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.
Fris—seaHop-is-eentredorthe-side-of the-tray-and-aHows-the-use-ofapinte-bigsmechanteaty—thetray

5 1| orientation.

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

7 Total usable cells N3 = N1 x N2 (columns x rows). Columns run top to bottom along the length of the
tray. Rows run left to right across the width of the tray.

8 Dimensions M, M1, M2 and M3 define the centre lines for the cell sites. Package interface is controll¢d
by package design and lead form.

9 Non-tabulated dimensions have a tolerance of
X =+ 0,25;
XX =+0,13; angles = + 0,5°.

10 Dimensions are in millimetres.

Interpret dimensioning and tolerancing in accordance with ANSIY14.5M-1982.

XXX °C is the maximum temperature to which the empty.fray can be subjected to for 48 continuous h
without violating the dimensional tolerance of the tray.

ours

N4 indicates the package type accommodated.

Bottom side-wall notches require a minimum depth of 2 mm to facilitate auto handling equipment.

PN ENENE

All tray measurements are to be made'with the tray unrestrained. All tray measurements except heig
measurement should be done with the tray unrestrained.

Sharp edges that could cause damage to dry-pack bags or other packaging material should be avoid
regardless of whether or not @n’edge or corner radius is specified.

bd

17

Detail T" indicates materialrecycle logo and material code.

7 PRolarity andiorientation of components in the tray

7.1

Pin 1

Pin one

of the component shall be orientated towards the tray chamfer corner or the side g

f the

tray Wwith'the centre scallop

7.2

Loading

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 completely filled from bottom to top before placing a component in the next column.

8 Tray stacking

8.1

Bundling

Trays may be bundled in stacks providing the stacks contain only components of the same
part number and the same manufacturer.
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8.2 Top protection

The top tray containing components shall be protected by an empty tray or a suitable
equivalent lid.

8.3 Partial filling

A stack of trays shall not contain more than one partially filled tray. Except for the protective
cover tray (lid), any partially filled tray shall be the top tray of the stack as received from the
supplier.

8.4 [ Profrusion of components

The component shall not protrude above the top surface profile of the tray. ACheatqsink,
attached to the top of a component, may protrude above the top surface of the.tray. When
such|a heat-sink is used, suitable "spacer" trays shall be used in the stack.

8.5 | Stack-up

Trays shall be stackable without interference and shall not stick together during unstagking
operations.

8.6 | Damaging of components

Tray$ shall be stackable without damaging contained components.

8.7 | Warpage

Maximum warpage for trays shall be 0,8 mm.

NOTE| The maximum warpage of 0,80 mm may have to be reduced when designing trays for thinner packages.
9 Missing components

Missing components are not.‘allowed, except for an intentionally partially filled traly as
descfibed in 8.3.

10 Marking

The fray shall be 'marked with the following:

a) Tlhe typexof component the tray is intended to obtain.

b) The temperature in degrees Celsius, which the empty tray will withstand for 48 continuous

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

e In the case of bar codes, it is recommended to use Code 39.

o 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)

See Table 1, column "Thin tray", and Figure A.1.

Dimensions in_mitlimetres

[NE-11X
)
(M}

/2N 3.0 X 45" CHANFER —
SEE DETAIL K Ll I A~ =Y — k254

I OPTIONAL | -~
2% 34,3 | RN '
i T r o S + + + + ! g

o e

+
(N2- 1 1x[Mz }— +++ff‘+++ P
+

/5 SEE DETAIL (=X (322.6)
\\\ + b 4 jv + 3

2x| 2%5.3 ] + + 4+ ++ + + J
= b
* T+++++++ f
+ 4+ 4+ bt b o
8 R2.54 i o
M IMUM t "*"’+++
B +E A+t

‘ C
| A
44 +++++++ \
SEE DETAIL B

‘{“"““‘““"‘ REQU IRED P
— &% 254 k \
z X RI.6 :
2423 L 4 AN
| b § 35 - 2% 92| —= X
(—0.80 SEL DETAIL B
AX 7,54 ——onflm— 135.8 TOPT IONAL )

a) Main view
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Dimensions in millimetres

M X 1.3 e e
T
L DOGCE MAX A 2 25—l | L
" TEMP. RATING 2% 3.8
DETAIL B .
SCALE 2,90 1°ALL AROUND

LT

\\'j’@fﬁh : |
¢ pehil 0— - 3”“*3‘?3 —

2 33 +0 < ;
T ' 2 3.5——,
O (W) 2XRD” 3
L f | LA FALL AROUND ALL AROUND
TRAY DESIGNATOR
DETAIL K DETAALY D
SCALE 2.00 SCALE. 7. 00
s [o-s
Etz.w % A
? —f fo X 2.0 CMINIMUMTA\
SECTION E<E
gg’?k%wzsgﬁ cow
132.08'5 43—
(&0 208 [A[:&2 ]

DETAIL €A\

SCALE 2.00

0,25
38l 13

(9 [0. 2082 [A]xD |

EEEInET)

SECTION  J-J
SCALE 1.50

SECTION H-H

SCALE .59

AOTATED 90° CCW TRAY STACKING DETAIL

IEC

b) Stacking details

NOTE For notes, see Table A.2.

Figure A.1 — Thin tray
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