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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 IEC)is to p
brnational co-operation on all questions concerning standardization in the electrical and\electronic fie
£ end and in addition to other activities, IEC publishes International Standards, Technical Specific

the subject dealt with may participate in this preparatory work. International, governmental an
ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates

eement between the two organizations.

e formal decisions or agreements of IEC on technical matters express,as nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical committee has representation fri
brested IEC National Committees.

L Publications have the form of recommendations for intefnational 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 responsible for the way in which they are used or f
interpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
hsparently to the maximum extent possible ig\their national and regional publications. Any dive
ween any |[EC Publication and the corresponding national or regional publication shall be clearly indic
latter.

S

itself does not provide any attestation-of conformity. Independent certification bodies provide con
essment services and, in some areas) access to IEC 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.

mbers of its technical c@mmittees 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 fee
enses arising out-ef /the publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn~to the Normative references cited in this publication. Use of the referenced publicat
ispensable.farthe correct application of this publication.

ention ishdrawn 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.

Intern

brising
omote
ds. To
htions,

Chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter~referred to ag “IEC
blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intgrested

non-
losely

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

htional
pm all

htional
bf IEC
br any

ations
gence
hted in

ormity
br any

liability shall attach to IEC or’its directors, employees, servants or agents including individual expeits and

age or
5) and
er [EC

ons is

ject of

ational Standard IFC 60297-3-109 has been prepared by subcommittee

48D:

Mechanical structures for electrical and electronic equipment, of IEC technical committee 48:
Electrical connectors and mechanical structures for electrical and electronic equipment.

The text of this standard is based on the following documents:

FDIS Report on voting
48D/598/FDIS 48D/602/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.
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A list of all parts in the IEC 60297-3 series, published under the general title Mechanical
structures for electrical and electronic equipment — Dimensions of mechanical structures of
the 482,6 mm (19 in) series, can be found on the IEC website.

Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch"” in the data
related to the specific publication. At this date, the publication will be

e rgconfirmed,
e wijthdrawn,
e rgplaced by a revised edition, or

e amended.
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INTRODUCTION

The main applications for embedded computing devices are in machine control, medical,
transportation, aerospace and communication environments. For such applications single
board computers are typically used.

In order to meet the different environmental conditions and handling requirements, single
board computers require for mechanical, thermal and environmental protection by means of
appropriate chassis designs. These devices currently reflect a very fragmented situation in
the view of any existing mechanical structures dimensional standard. Due to the lack of
standardization the individual solutions are realized with proprietary dimensions

The Jrapidly growing market for single board computing devices calls for dimensgional
coordination of chassis and associated printed boards, in order to replace’ |proprletary
solutions. This standard will establish a three dimensional grid of 44,45 mm-(1,75 in) for
chassgis and the associated printed boards, which meets best the most frequent dimengional
envirpnment of the IEC 60297 series. Once this standard is establishéd; the desigrl and
manufacturing of embedded computing solutions will gain significant cost\efficiency.

nx 44,45 mm

n x 44,45 mm

n x 44,45 mm

IEC

Figure/\= Three dimensional grid for chassis and associated printed boards
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MECHANICAL STRUCTURES FOR ELECTRICAL AND
ELECTRONIC EQUIPMENT - DIMENSIONS OF MECHANICAL
STRUCTURES OF THE 482,6 mm (19 in) SERIES -

Part 3-109: Dimensions of chassis for embedded computing devices

1 Scope

This |part of IEC 60297 specifies dimensions and physical properties of chassis| and
assog¢iated printed boards in order to provide mechanical and environmental (integrity for
embgdded computing devices. They are used in various applications such as machine cgntrol,
medig¢al, transportation, aerospace and telecommunication, typically basedron single Iboard
compluters.

For the easy definition of the suitable chassis and associated singlé)board dimensions, this
standard is based on a structural grid of 44,45 mm (1,75 in).

2 Normative references

The fpllowing documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated refetences, only the edition cited applieg. For
undafed references, the latest edition of the. referenced document (including| any
amerjdments) applies.

IEC §0297-3-100, Mechanical structures for electronic equipment — Dimensions of mechanical
strucfures of the 482,6 mm (19 in) series — Part 3-100: Basic dimensions of front pgnels,
subrgcks, chassis, racks and cabinets

IEC §0529, Degrees of protectionprovided by enclosures (IP Code)

IEC 61587-1, Mechanical structures for electronic equipment — Tests for IEC 60917 and IEC
6029¢ series — Part_t:\Environmental requirements, test set-up and safety aspecis for
cabinets, racks, subracks and chassis under indoor conditions

IEC §1587-3, Mechanical structures for electronic equipment — Tests for IEC 60917 and IEC
6029y — Part(3yElectromagnetic shielding performance tests for cabinets and subracks

IEC §1587<5, Mechanical structures for electronic equipment — Tests for IEC 60917 and IEC

6029

~Part 5: Seismic tests for chassis. subracks and plug-in units

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

chassis for embedded computing

mech

anical structure designed to support associated electric and electronic components

4 Arrangement overview

Figur

e 2 illustrates a typical chassis arrangement.
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Chassis

Printed board

110
(Input/output)

IEC

Figure 2 — Chassis arrangement of an embedded application

5 (hassis dimensions

The ¢hassis dimensions are based on a structural grid of 44,45 mnm(¥,75 in). Figure 3 and
Figurg 4 illustrate the chassis width, height and depth dimensions. See also Tables 1 to 3.

Dimensions in millimetres

n x 44,45

n x 44,45
= >| IEC

Figure 3 — Chassis front dimensions

Dimensions in millimetres

View A

n x 44,45

D1

IEC

Figure 4 — Chassis depth dimensions
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Table 1 — Chassis height dimensions

Height units H1
nxu +0,4
(n x 44,45)
1U
(44,45) 43,65
2u
(88,90) 88,10
34
(133,35) 132,55
4U
(177,80) 177,00
5U
(222,25) 221,45
Table 2 — Chassis width dimensions
Width units wi
nxWw +074
(n x 44,45)
3w
(133,35) 132,55
aw
(177,80) 177,00
5W
(222(25) 221,45
6w
(266,70) 265,90
7W
(311,15) 310,35
8w
(355,60) 354,80
oW
(400,05) 399,25
+OW
(444,50) 443,70
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Table 3 — Chassis depth dimensions

Depth units D1
nxD +0,4
(n x 44,45)
3D
(133,35) 132,55
4D
(177,80) 177,00
6B
(222,25) 221,45
6D
(266,70) 265,90
7D
(311,15) 310,35
8D
(355,60) 354,80
9D
(400,05) 39925
10D
(444,50) 443,70
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Annex A
(normative)

Printed board dimensions

A.1 lllustrative figure

Figure A.1 illustrates the chassis with the associated printed board.

N .
TaSStS

Printed board

HA1
N

N
N

w1

IEC

Figure A.1 — Chassis with printed board

A.2 | Maximum printed board dimensions

Figurp A.2 illustrates the maximum“width and depth of printed board dimensions, depenhding
on the defined chassis dimensigns. See also Tables A.1 and A.2.

Cross-section A-A

y A Chassis
P NN NN
P NN NN
P NN NN
RS SS SRS S rsrrr s | [

R A A A A T N A A A Printedboard

1
02

R A A A A T N A A A
R A A A A T N A A A
//////////////////////////////%
A A A A A T N S
R A A A A T N A A A
R A A A A T N A A A
R A A A A T N A A A
R A A A A T N A A A
R A A A A T N A A A
R A A A A T N A A A
y R A A A A T N A A A

w2

w1

IEC

Figure A.2 — Printed board dimensions
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Table A.1 — Printed board width dimensions

Width units W2 max.
nxW
(n x 44,45)
3w
(133,35) 121,44
4w
(177,80) 165,89
(222,25) 210,34
6w
(266,70) 254,79
W
(311,15) 299,24
8w
(355,60) 343,69
9w
(400,05) 388,14
10w
(444,50) 432,59

Table A.2 — Printed'‘board depth dimensions

Depth units D2 max.
nxp
(n¥-44,45)
3D
(133,35) 121,44
4D
(177,80) 165,89
5D
(222,25) 210,34
6D
(266,70 254,79
7D
(311,15) 299,24
8D
(355,60) 343,69
9D
(400,05) 388,14
10D
(444,50) 432,59
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Annex B
(normative)

Printed board dimensions in conjunction with fan cooling

B.1 lllustrative figure

Figure B.1 illustrates the chassis with a fan unit and printed board.

TS ;‘-’ l"lillleu DOdrd
Typical fan unit
T A q
7 17 1 dr
v
/7 /( !
/7 7 1 |
| F== 1
l 1 1 L-Jd ol / -------- l
— o — / / / — —
B [ 1, s, k B
— / 7
T : /‘I / ,’, ,;j/ 4/
k/ J// .'::::::::::::::::::i' t,’/
Air inlet/ air outlét
w1
< > IEC

Figure B.1 — Chassis with fan cooling

B.2 | Maximum printed board dimensions in conjunction with fan cooling

c

Figurg B.2 illustrates an example calculation for the maximum printed board dimengions,
depending on the defined chassis and typical heat dissipation with fans. See also Table B.1.
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Dimensions in millimetres

Cross-section B-B

“ ...............
1
Reserved area for //*'/ | R Ry A
Vorrrrr sy
heat management | I A N N
. . | I N N
W|thfan000||ng [ N N NN
[ R A N
L
" [ I A N N
| _— R R
[ R A N
[ I D N N
Fan unit Woevorrvvrrvrvrrvrrrrerrrirrrrres
| I N
==
[ I D N N
[ I N Q
= Vv v vy
Q [ I D N N
R
I D N
[ I A N
[ N NN NN
A I D N A VA
L
W
[ DRSS N
L N e
[ D R S N
B e S RS s
[ N D RN L v
\ 4
28,0 R
>
Fan depth example
54,0 W3 max.
gl a ldd | -
< > < >
- »

Figure B.2 — Printed board dimensions in conjunction with fan cooling,
example (fah depth = 28,0 mm)
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NOTE

Table B.1 — Printed board width dimensions
in conjunction with fan cooling, example (fan depth=28,0 mm)

Width units W3 max.
nxW
(n x 44,45)
3w
(133,35) 67,44
4W
(177,80) 111,89
5W
(222,25) 156,34
6W
(266,70) 200,79
W
(311,15) 245,24
8W
(355,60) 289,69
9w
(400,05) 334,14
10W
(444,50) 378,59

For stand alone applications, the preferred cooling air flow direction is side to side.
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Annex C
(normative)

Chassis mounting options

C.1 Type A: Example for 19” cabinet mounting option

Figure C.1 illustrates a chassis with optional 19” flanges.

D1

7/._. )

o
T T

iy

HA1

A

W4

W5

|
|
|
1
! |
! W1=443,70 (see Table 2) i
! i
' |
T

Missing dimensions
see [EC 60297-3-1(

A

o

IEC

Figure C.1 — Type-A: Chassis mounting in a 19” cabinet

C.2 | Type B: Example for 19” cabinet mounting option

Figurp C.2 illustrates two chassis within a subrack type mounting support.
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| 4

/ @ 7/._._“._4

v [ | U |V_ [
Y

74 w1

H2
H3

HA1

A
A

\4

|
-~ |
" |
W4

\Iﬁ
W5 //4/ Missing dimensions

see |[EC 60297-3-100

IHC

Figure C.2 — Type B: Chassis mounting_in a 19” cabinet

C.3 | Type C: Chassis mounting example

Figurge C.3 illustrates a chassis with a yvetrtical mounting flange (for example 19| inch
complatible or proprietary).

D1

H1

w1

A
Y

IEC

Figure C.3 — Type C: Vertical flange mounting

C.4 Type D: Chassis mounting option

Figure C.4 illustrates a chassis with horizontal mounting flanges (user specific).


https://iecnorm.com/api/?name=e571bbbb4be6b24af9a16f96805e34bf

D1

-18 — IEC 60297-3-109:2015 © IEC 2015

DN

H1

&z

, \

A

A 4

Mounting flanges design —
user.specific

Figure C.4 — Type D: Horizontal flange mounting
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Annex D
(normative)

Environmental tests

D.1 Static and dynamic load test

For the proof of mechanical integrity the chassis shall be tested on the basis of IEC 61587-1
(static load, vibration and shock).

D.2 | Seismic test

In case of seismic requirements the chassis loaded with boards shall be tested-on the basis of
IEC §1587-5 (resistance of the mechanical structure against seismic impact).

D.3 | Electromagnetic shielding performance test

In case of EMC requirements (electromagnetic compatibility) the CThassis shall be tesfed in
accolidance with IEC 61587-3 (shielding performance level of the'mechanical design).

D.4 | Degrees of protection

In cage of protection of the equipment requirements.the chassis shall be tested in accordance
with [EC 60529.
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Annex E
(informative)

Extended chassis dimensions

General

The definition of the extended chassis areas is provided to attach miscellaneous components
such as e.g. feet, handles, heat management components. The extended chassis dimensions

are

E.2

based an the structural grid of 44 45 mm (1 75 in)

lllustrative figure

Figure E.1 illustrates a chassis with optional accessories.

Handle

E.3

Y A
YD

D1

H1

A

\ 4

Feet

Figure E.1 — Extended chassis example

Extended chassis dimensions

Figurge E.2 and/Bigure E.3 illustrate the extended dimensions for optional accessories.
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Figure E.2 — Extended chassis — front dimensions
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STRUCTURES MECANIQUES DE LA SERIE 482,6 mm (19 pouces) —

Partie 3-109: Dimensions des chassis pour

dispositifs informatiques intégrés

AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale-de normal
nposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux-de I'lEC). L’IEC

I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités, — publie des N
brnationales, des Spécifications techniques, des Rapports techniques, des (Spécifications accessib|
blic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leuryélaboration est confiée|
nités d'études, aux travaux desquels tout Comité national intéressé par l€Jsujet traité peut participe

hlement aux travaux. L’IEC collabore étroitement avec I'OrganisationiJhternationale de Normalisation
lon des conditions fixées par accord entre les deux organisations.

b décisions ou accords officiels de I'lEC concernant les questions-techniques représentent, dans la n
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux dg
bressés sont représentés dans chaque comité d’études.

5 Publications de I'l[EC se présentent sous la forme de_recommandations internationales et sont a
nme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qu

entuelle mauvaise utilisation ou interprétation quien est faite par un quelconque utilisateur final.

régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationa

FC elle-méme ne fournit aucune, att€station de conformité. Des organismes de certification indépe

cune responsabilité\.ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
ionaux de I'lECy\pour tout préjudice causé en cas de dommages corporels et matériels, ou de tou

justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
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L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
I’objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

de

brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60297-3-109 a été établie par le sous-comité 48D: Structures
mécaniques pour équipements électriques et électroniques, du Comité d'études 48 de I'lEC:
Connecteurs électriques et structures mécaniques pour les équipements électriques et
électroniques.
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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
48D/598/FDIS 48D/602/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.
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INTRODUCTION

Les dispositifs informatiques intégrés sont principalement utilisés dans les environnements de
commande des machines, de la santé, des transports, de I'aérospatial et des
communications. Pour de telles applications, des ordinateurs monocartes sont généralement
utilisés.

Afin de satisfaire aux différentes conditions environnementales et aux exigences de
manutention, les ordinateurs monocartes exigent une protection mécanique, thermique et
environnementale, assurée par des chassis congus spécialement a cet effet. Ces dispositifs
refletent a I'heure actuelle des cas trés variés en termes de normes pour les dimensions des
strucfures mécaniques. En raison d'un manque de normalisation, différentes solytions
individuelles sont mises en ceuvre, chacune avec des dimensions spécifiques.

Le marché en plein essor des dispositifs informatiques monocartes demande une’coordination
des flimensions des chéssis et des cartes imprimées associées afin de , rtemplacer les
solutijons propriétaires. La présente norme établira une grille tridimensionhelle de 44,46 mm
(1,75|pouce) pour les chassis et les cartes imprimées associées, afin de \satisfaire au migux a
I'environnement dimensionnel le plus fréquent de la série IEC 60297~”Une fois la prégente
normg établie, la conception et la fabrication de systémes informatigues intégrés deviendront
beaugoup plus rentables.

n x 44,45 mm

n x 44,45 mm

n x 44,45 mm

IEC

Figure 1 — Grille tridimensionnelle pour chassis et cartes imprimées associéesl
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. STRUCTURES MECANIQUES POUR EQUIPEMENTS
ELECTRIQUES ET ELECTRONIQUES — DIMENSIONS DES

STRUCTURES MECANIQUES DE LA SERIE 482,6 mm (19 pouces) —

Partie 3-109: Dimensions des chassis pour
dispositifs informatiques intégrés
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omaine d'application

ésente Partie de I'lEC 60297 spécifie les dimensions et les propriétés physiques
is et des cartes imprimées associées, afin de garantir l'intégrité~mécaniq

reuses applications, notamment pour commander des mdchines dans

bnnements de la santé, des transports, de I'aérospatial et des communications. Il
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faciliter la définition des dimensions adaptées des chassis et cartes impri
iées, la présente norme se base sur une grille structurelie de 44,45 mm (1,75 pouc
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3 Termes et définitions

Pour

les besoins du présent document, les termes et définitions suivants s'appliquent.
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structure mécanique congue pour prendre en charge des composants électriques et

élect

roniques associés

4 Vue d'ensemble de la disposition

La Fi

(Ent

5 Dimensions du chéassis

Les
(1,75
de pr

gure 2 présente une disposition de chassis type.

Chassis

- -
-

E/S
ée/sortie)

Figure 2 — Disposition d'un chéassis dans_une application intégrée

Himensions du chéassis sont définies.a“partir d'une grille structurelle de 44,4
pouce). La Figure 3 et la Figure 4 présentent les dimensions de largeur, de haute
pfondeur du chéassis. Voir aussi les-Tableaux 1 a 3.

Dimensions en milli

nyx 44,45
HA1

Carte imprimeée

IEC

b mm
ur et

metres

n x 44,45

IEC

Figure 3 — Dimensions de lI'avant du chéssis
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Dimensions en millimetres

Vue A

n x 44,45

D1

IEC

Figure 4 — Dimensions de profondeur du chéassis

Tableau 1 — Dimensions de hauteur du chassis

Unités de hauteur H1
nxU +0,4
(n x 44,45)
1U
(44,45) 43,65
2U
(88,90) 88,10
3uU
(133,35) 132,55
4U
(177,80) 177,00
5U
(222,25) 221,45
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Tableau 2 — Dimensions de largeur du chassis

Unités de largeur w1
nxWwW +0,4
(n x 44,45)
3w
(133,35) 132,55
4W
(177,80) 177,00
5W
(222,25) 221,45
6W
(266,70) 265,90
W
(311,15) 310,35
8W
(355,60) 354,80
9w
(400,05) 399,25
10W
(444,50) 443,70

Tableau 3 — Dimensions @e profondeur du chéassis

Unités de profondeur D1
nxD +0,4
(n x 44,45)
3D
(133,35) 132,55
4D
(177,80) 177,00
5D
(222,25) 221,45
6D
(266,70) 265,90
7D
(311,15) 310,35
8D
(355,60) 354,80
9D
(400,05) 399,25
10D
(444,50) 443,70
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A1

Annexe A
(normative)

Figure de présentation

La Figure A.1 présente le chassis et la carte imprimée associée.

Dimensions de la carte imprimée

TaSStS

H1

A.2

La F
impri
Tablg

au A.2.

w1

Dimensions maximales de laccarte imprimée

Section transversale A-A

Carte imprin

Figure A.1 — Chassis et(carte imprimée associée

gure A.2 présente les dimensions maximales de largeur et de profondeur de la
mée, en fonction des dimensions du chéassis défini. Voir aussi le Tableau A.1

Chassis

/

D1

D2

R A A A A T N A A A

. . 2z
wdallc Tmprimee

/

w2

w1

Figure A.2 — Dimensions de la

IEC

carte imprimée

ée

IEC

carte
et le
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Tableau A.1 — Dimensions de largeur de la carte imprimée

Unités de largeur W2 max.
nxW
(n x 44,45)
3w
(133,35) 121,44
4W
(177,80) 165,89
5W
(222,25) 210,34
6W
(266,70) 254,79
W
(311,15) 299,24
8W
(355,60) 343,69
9w
(400,05) 38844
10W
(444,50) 432,59

Tableau A.2 — Dimensions de profondeur de la carte imprimée

Unités de profondeur D2 max.
nxD
(n x 44,45)
3D
(133,35) 121,44
4D
(177,80) 165,89
5D
(222,25) 210,34
6D
(266,70) 254,79
7D
(311,15) 299,24
8D
(355,60) 343,69
9D
(400,05) 388,14
10D
(444,50) 432,59
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Annexe B
(normative)

Dimensions de la carte imprimée associée
a un ventilateur de refroidissement

B.1 Figure de présentation

La Figure B.1 présente le chassis avec un ventilateur et une carte imprimée.

Chassis Carte imprimée
Ventilateur type
/T _/1 é
AEAS 743
/ ( I / LA 3
d /7 /
7/ 7 1 I
| L —= ]
I I
l o ke d e / """" 1
B—"*— | 1, /7 /// //: —‘—B
~ / [’
T : /‘l 4 /,, /’j/ sy
k/ J// I/ __________________ -7 E:}
Entrée d'air/sortle
d'air
w1
- > IEC

Figure B.1 — Chéassis.avec ventilateur de refroidissement

B.2 | Dimensions maximales.-de la carte imprimée associée a un ventilateur|de
refroidissement

La Figure B.2 présente un\exemple de calcul des dimensions maximales de la carte impr|mée,
en fohction du chassis défini et de sa dissipation thermique type en présence de ventilafeurs.
Voir gussi le Tableau_B.1.
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Dimensions en millimétres

Section transversale B-B
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Figure B.2 — Exemple de dimensions de la carte imprimée associée
a un ventilateur de refroidissement (profondeur du ventilateur = 28,0 mm)
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