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(57) Abrege/Abstract:
The invention relates to an electronic card that comprises at least two superimposed conducting layers (2') with an insulation layer

(3') between said two conducting layers (2'), saild two conducting layers each having a utility conducting portion (/') and a
conducting portion (6') at the periphery of said utility conducting portion (/') with an insulating portion (8') between said conducting
portions (6', 7'), said Insulating portion (8') of a first of said two layers (2') being offset relative to the insulating portion (8') of the
second of said layers (2'). The aircraft includes a housing (10") in which at least one such card Is provided.

B
.
'
e
Al .
VPN ] [ [
BTN .
"'c'-‘-.n:‘-:{\: e L~

I*I . . T, B e [ /[ |
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC i T R
O
A SSNey

OPIC - CIPO 191




008/129155 A3 LN} V0 Y00 01 RO R0 AR

e

WO

CA 02679084 2009-08-21

(12) DEMANDE INTERNATIONALE PUBLIEE EN VERTU DU TRAITE DE COOPERATION
EN MATIERE DE BREVETS (PCT)

(19) Organisation Mondiale de la Propriété
Intellectuelle
Bureau international

(43) Date de la publication internationale

30 octobre 2008 (30.10.2008)

(51) Classification internationale des brevets :
HO5K 1/02 (2006.01)

(21) Numéro de la demande internationale :
PCT/FR2008/000211

(22) Date de dépot international :
18 février 2008 (18.02.2008)

(25) Langue de dépot : francais

(26) Langue de publication : francais

(30) Données relatives a la priorité :
0753433 22 février 2007 (22.02.2007) FR

(71) Déposant (pour tous les Etats désignés sauf US) : AIR-
BUS FRANCE [FR/FR]; 316, route de Bayonne, F-31060
Toulouse (FR).

(72) Inventeurs; et

(75) Inventeurs/Déposants (pour US seulement) : ORTET,
Stéphane [FR/FR]; 12 rue Pitous, F-31700 Mondonville
(FR). REBEYROTTE, Vincent [FR/FR]; 14 allée René

(10) Numéro de publication internationale

WO 2008/129155 A3

Descartes, F-31770 Colomiers (FR). ROUSSET, David
[FR/FR]; 10, rue Henri Ziegler, F-31300 Toulouse (FR).

(74) Mandataire : SANTARELLI; 14, Avenue de la Grande-
Armée, B.P. 237, F-75822 Paris Cedex 17 (FR).

(81) KEtats désignés (sauf indication contraire, pour tout titre de

protection nationale disponible) : AE, AG, AL, AM, AQO,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GGT, HN, HR, HU, ID, IL.,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LLA, L.C, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
/M, 7 W.

Etats désignés (sauf indication contraire, pour tout titre

de protection régionale disponible) : ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), eurasien (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

(84)

[Suite sur la page suivante]

(54) Title: ELECTRONIC CARD AND AIRCRAFT INCLUDING SAME

(54) Titre : CARTE ELECTRONIQUE ET AERONEF LA COMPORTANT

1i

\ .

6 }...D;;!/a' ]7.

3' TS LIS 7

Wl AW AA NN WA ED A
LT AT T A L AT AR, M i I 2 Y

L Lol L e ol

PR e s AR SRR EPUF SR LR SR [ Smm—" o RNy NP

VNSNS SN IaNSSTIN
| LA AT VL VA A L A N,

\ VAN VL L . 7

WA A

r J 7 & 2 2 7 W2 g J oI F g g g Jg JVF g J% I 7 7 -'-'. S AR

lﬁﬂﬂ"ﬂl’ﬂﬂﬂ’ﬂﬁlﬂmﬂﬂ' WiV, £ 5L
V 7 LS 2L

A AT,
Aﬂ‘ﬂﬂﬂ!’ﬂh‘ﬂﬂl’ﬂﬁ'
AT NN.V

WP o d— p———.

‘égf MV A W ﬂl'uﬁﬂ'uﬂﬂlﬁﬂﬂﬂnl'ﬂﬂﬂ'ﬂﬂlﬂuﬂlﬂh
PV RN IENEEEL NI, WA NSNS EETENDENOHE
BTV TGOS ETE I TETNNTI B TOST T ONTTIEECIEENN

A s— — R Jf—— S Wk v s b S— v w— ey Sl S— . Wrol W— S— —— Y i w— . e P el wf— — p— ol

5!

R R AR AR AR
o ,0 858 ,o,,» 25 Q.Q‘
IO +10.¢

4"
¢’+* 5

L9 0
v, WaW, Vi w v Ay b# 0060 P ¢
NN AL 0o 005 00,0 L0 o 0 N

AAAAAAAAAAAAAAAAAAAAAAAAA

b R T R S TR T T 7 R oy ‘m‘mﬁll‘il”ln’””””i’”’”ll
PP T I PP IP I T AFTFI T I F IR AT T RTTZFRTEILETF

'
e T T T A A AT T AT T T AT T T F T I T T T T T T TF T T d 2
AT AT ATV AT A A A A A0 A A ST Y LV A B A A ATT A A AT 7 M A7 A M M s

772 7777 2P 27 PP 7 oo PT e N 77 e 7 P i 77 7 PRl T o 2 P2 P Dt f P 7

'
AT AT Y TGN TGITTIL VENETINTTIETTETTETET DTN TS TIETTOTTIEGTyew: "/ 3
A AT AT AT LT LA d

aﬂlﬂﬁﬂ’ﬂﬁlﬁﬂﬁl’ﬂrI’Hﬁﬂﬂﬂﬂ"HHH'HhM'IHﬂﬂHHHl3HﬂﬂZHHlHﬂﬂlHHﬂlHﬁElHEldﬂﬁﬂ'ﬂﬂﬂ'ﬂﬂl’ﬂﬂﬂﬂﬂﬁl’ﬁ
L L L L Ll rTLLL L L LL L INSLLS

-umznuuzrumnnznnmzunnmzur.mzunuzubdmIumuzzumnzumzzumzzunn.zumnmzaunz-uunztuummzunnuur
il o et w el e el e ot gt el B el et e legdnatmgtlcarti

VL L L RN L L TSN

AV A SR A AP S SR fey.

‘ﬂl’ﬂﬁlﬂﬂﬂlﬂ'dE'HﬂlIMﬂ'ﬂdﬂ'ﬂﬂﬁ'ﬂﬂﬂlﬂﬂﬂ'ﬂﬂﬂ’ﬂ

'S Sy it Sy Sy R AR Sy SR A AR Al gy S R AN bt A A S e A

2, P AP PR 22l
AT AL A ‘f

| PTG OIS TEE

RTL Vo ISV AS NI I (7 Lo s e o e A K 772 ft 7 2 2 —
AL AL L ENE L LS DE LKL IANL L Ll Ll bl oLl LN LN ALl el
A AV .‘ﬂﬂﬂl’ﬂﬂﬂ'ﬂﬂﬁ.‘ﬂd"HmﬁlHﬂWﬂUﬂﬂZ'HﬂHlIHﬂE'Qﬂﬁ'ﬁﬂmﬂ”ﬂﬂlﬂﬂﬁlﬁﬂﬁlﬁﬂﬁﬂ'ﬂﬂﬂ‘ (j]E
WAV VeD VeV Fivdye. alﬂﬂﬁﬂﬁﬂdﬂlﬂﬂﬂilﬁliﬂ'Hﬂﬁl'uﬂﬂ"ﬂﬁﬂ'ﬂﬂﬂﬂ’ﬂﬂﬂl’ﬂhﬂ“ﬂ"ﬂl’ﬂf.'ﬂﬂﬂl’ﬂ'a‘ﬂ’
Annzunnam%zzumm.'Annzuntzumzaunzldmn'cunulumzlanlumm-unncuumz.umnlanm.cmnnuunmrunnnzunr'
VA LA WA N AT i oknd i ikl ok o XX T T T T T T T F T T T T T T Tl X LN A Lk ondnk sty e e
LS | G AN TR N IR L A

i RSN

v 7!
: I D | 8
| | ol

6!

e S i ——

F_igf_ 2

(57) Abstract: The invention relates to an electronic card that comprises at least two superimposed conducting layers (2°) with an
insulation layer (3°) between said two conducting layers (2°), said two conducting layers each having a utility conducting portion
(77 and a conducting portion (6°) at the periphery of said utility conducting portion (7°) with an insulating portion (8’) between said
conducting portions (6°, 7), said insulating portion (8°) of a first of said two layers (2°) being offset relative to the insulating portion
(8" of the second of said layers (2°). The aircraft includes a housing (10°) in which at least one such card is provided.

[Suite sur la page suivante]
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NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, B], CEF, CG, — avant l'expiration du délai prévu pour la modification des
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). revendications, sera republiée si des modifications sont re-
cues
Déclaration en vertu de la regle 4.17 : (88) Date de publication du rapport de recherche
— relative a la qualité d'inventeur (regle 4.17.iv)) internationale: 5 février 2009

(57) Abrégé : La carte électronique comporte au moins deux couches conductrices superposées (2'), avec entre lesdites deux couches
conductrices (2') une couche isolante (3'), lesdites deux couches conductrices (2') présentant chacune une portion conductrice utile
(7") et une portion conductrice (6') située a la périphérie de ladite portion conductrice utile (71) avec entre lesdites portions conduc-
trices (6', 7") une portion isolante (8"), ladite portion isolante (8") d'une premiere desdites deux couches (2') étant décalée par rapport
a la portion isolante (8') de la deuxieme desdites deux couches (2'). L'aéronef comporte une enceinte (10") dans laquelle est disposée

au moins une telle carte.



‘ CA 02679084 2009-08-21
WO 2008/129155 PCT/FR2008/000211

1

Electronic Card and Aircraft Including Same

The present invention relates to an electronic card intended, for example, to be
integrated into on-board equipment for aircraft.

There are already known electronic cards, such as represented schematicaily in
Fig. 1, provided with at least two superposed conductive layers 2 separated from one
another by electrically insulating layers 3.

Each conductive layer 2 has at least one peripheral conductive portion 6 and one
useful central conductive portion 7 suitable for being connected electrically to electronic
elements 4, 5 and separated from portion 6 by an insulating portion 8, whose
dimensions and material are chosen to ensure sufficient electrical insulation between
portions 6 and 7.

The material and the dimensions of layers 3 are also chosen to ensure sufficient
electrical insulation between layers 2.

On these cards, insulating portions 8 are superposed on one another, with a
portion 11 of an intermediate insulating layer 3 interposed between two adjacent
portions 8.

The objective of the invention is to provide an electronic card of the same type
that is just as reliable but that exhibits improved performances in terms of heat
dissipation.

To this end it proposes an electronic card provided with at least two superposed
conductive layers, having an electrically insulating layer between the said two
conductive layers, the said two conductive layers each having a useful conductive
portion and a conductive portion situated at the periphery of the said useful conductive
portion with an electrically insulating portion between the said conductive portions,

characterized in that the said insulating portion of a first of the said two layers is offset
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relative to the insulating portion of the second of the said two layers, in such a way

that part of the useful conductive portion of the first of the said two layers is
situated in vertical alignment with part of the insulating portion of the second of the
said two layers, and in that part of the peripheral portion of the second of the said
two layers is situated in vertical alignment with part of the insulating portion of the
first of the said two layers.

In a further aspect, the present invention proposes an electronic card
comprising: at least first and second superposed conductive layers with an
electrically insulating layer between the first and second conductive layers, the
first and second conductive layers each including a useful conductive portion and
a conductive portion situated at the periphery of the useful conductive portion, and
an electrically insulating portion between the conductive portions, wherein the
insulating portion of the first conductive layer is offset relative to the insulating
portion of the second conductive layer, such that part of the useful conductive
portion of the first conductive layer is situated in vertical alignment with part of the
insulating portion of the second conductive layer, and wherein part of the
peripheral portion of the second conductive layer is situated in vertical alignment
with part of the insulating portion of the first conductive layer.

The offset of the insulating portions from one layer to the other therefore
makes it possible to "bring closer together" the useful conductive portion of one of
the two layers (to which there are electrically connected electronic components
that are heat sources when they are in operation) and the peripheral portion of the
other layer. Since the insulating portions (poor heat conductors) are no longer
superposed, the heat-barrier effect associated with stacking of these insulating
portions over the same zone, as in the aforesaid prior art cards, is therefore
considerably reduced, since the offset of these portions from one layer to the
other makes it possible to reduce the distance separating two electrically
conductive portions (also good heat conductors) situated on two different layers
and opposite from one another relative to the insulating portions, in such a way
that heat transfer by conduction therefore can take place between these portions

from one layer to the other.
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The heat to be dissipated, originating from the electronic components ana
conveyed by the useful conductive portions, can therefore be evacuated more
effectively in the direction of the adjacent layers.

The card according to the invention therefore makes it possible to meet two
needs, albeit antagonistic, namely to achieve good galvanic insulation While
retaining sufficient heat dissipation power.

This arrangement therefore guarantees improved heat dissipation avoiding
the risks of overheating, which contributes to increasing the reliability of operation
of the electronic equipment, especially in the case where this is disposed in an

impermeable compartment, in which case heat dissipation takes place
substantially by conduction.

According to preferred characteristics, for reasons of simplicity and convenience
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both in manufacture and in use, the said insulating portions of the said two layers have
the same dimensions.

According to other characteristics preferred for the same reasons as those
explained hereinabove, the said offset is substantially equal to the distance separating

the said conductive portions of the same layer.
In this way the card according to the invention is therefore optimized to facilitate

heat dissipation by reducing the distance between two conductive portions of two
adjacent layers opposite from one another relative to the insulating portions, while
ensuring sufficient galvanic insulation, these layers being closer to one another but
nevertheless without being superposed, in order to avoid any risk of capacitive coupling
between conductive layers which could degrade the galvanic insulation.

According to still other preferred characteristics:

- the said card is provided with at least three conductive layers, whose insulating
portions are offset alternatively in one direction then in the opposite direction from one
layer to the other;

- the said insulating portions are made of epoxy;

- the said insulating layers are made of insulating material based on glass fibers;

- the width of an insulating portion is greater than the thickness of an insulating
layer;

- the ratio between the width of an insulating portion and the thickness of an
insulating layer is greater than five; and/or

- for each said layer, the said useful portion is adapted to be connected
electrically to electronic components.

According to a second aspect, another objective of the invention is an aircraft
equipped with a compartment in which there is disposed at least one card such as
explained hereinabove.

According to other characteristics preferred for the same reasons as those

explained hereinabove:
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- the said compartment is an impermeable compartment; and/or

- at least one peripheral portion of each said electronic card disposed In the
compartment is connected electrically to the frame of the aircraft.

The explanation of the invention will now be continued by the detailed description
of an exemplary embodiment, given hereinafter by way of illustration but in no way

limitative, with reference to the attached drawings, wherein:

- Fig. 1 is a schematic representation in section of a prior art electronic card; and

- Fig. 2 is a schematic representation in section of an electronic card according to
the invention.

Electronic card 1’ according to the invention and illustrated in Fig. 2 is provided
with a card support (not represented) on which there is deposited a plurality of
conductive layers 2’ (of copper), between which there are interposed layers 3’ of
thickness d made of insulating material based on woven glass fibers (for example
material known under the designation “FR4").

In the illustrated example, this card 1’ is disposed together with other cards of the
same type in an impermeable compartment 10, which is mounted in the electronic
cabinet of an aircraft.

Each conductive layer 2’ has a peripheral conductive portion 6’ and a useful
central conductive portion 7’, portion 7' being separated from portion 6° by an insulating
portion 8 made of epoxy.

On portion 7’ of the upper conductive layer there are fixed electronic components
4’ and 5, which are electrically connected to this portion or to lower portions /7' by
means of vias (not represented).

Peripheral portion 6’ is connected electrically to the frame of the equipment or of
the aircraft, portion 7’ in turn is insulated from the frame by virtue of portion 8', in such a
way that this electronic card forms a floating equipment, the part supporting active
elements 4’ and 5’ being insulated from the frame.

Insulating portions 8 have a width D designhed to guarantee sufficient galvanic
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insulation between portions 6' and 7’ of the same layer 2’, especially in the case In
which this device is conveyed to high altitudes, as is the case of on-board equipment in

the aeronautics field.
In the illustrated example, and in order to ensure an insulation rating of 1600 V

between portions 6’ and 7' of the same layer 2', the width D is equal to 800 pm.

The distance d in turn is chosen to ensure sufficient insulation between two
adjacent layers 2’ while maintaining a minimum space requirement. This distance is
shorter than the distance D, because the FR4 material used here has an insulating
power greater than that of the epoxy. In the illustrated example, the distance d is equal

to 80 um and the ratio D/d is then equal to 10.
The plane-to-frame insulation rating achieved here is equal to 500 V.

This arrangement therefore makes it possible to achieve good galvanic insulation
and also good performances from the viewpoint of electromagnetic compatibility.

In the electronic card according to the invention, insulating portions 8’ are offset
relative to one another by a distance equal to their width D in a direction that is
alternating on shifting from one conductive layer to the other, in such a way that this
card has a comb-like structure, as illustrated in Fig. 2.

Part of useful conductive portion 7' of upper layer 2' is therefore situated in
vertical alignment with insulating portion 8 of the layer 2' directly below it, part of
peripheral portion 6’ of this layer itself being situated in vertical alignment with insulating
portion 8’ of the upper layer.

This offset from layer to layer therefore ensures that each insulating portion 8’ is
situated in vertical alignment with part of a conductive portion 6" or 7' of the layers 2’
that are directly adjacent thereto, these parts of conductive portions themselves being
situated in vertical alignment with insulating portion 8 of the opposite next adjacent
layer 2’ and so on.

Portion 6’ of a layer 2’ is therefore closer to portions 7’ of adjacent layers 2', the

minimum distance separating this portion 6’ from portions 7' of the adjacent layers being
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equal to thickness d of layer 3’, as represented by the double arrow denoted by
reference 9' in Fig. 2.

The offset of portions 8 between layers is therefore equal to the distance
separating portions 6’ and 7’ of the same layer, in such a way that two portions 6" and 7
are as close as possible to one another but without being superposed, in order to favor
heat dissipation while avoiding the phenomena of capacitive coupling between portions
6’ and 7’ of different layers (harmful to galvanic insulation).

Since the distance d is very much smaller than the distance D, the heat
conduction is greatly improved. In fact, from one layer to the other and in passing from a
portion 7’ of one layer to portion 6’ of adjacent layers, the heat will be easily evacuated,
since the minimal distance to be traveled through insulation (poor heat conductor) is
reduced in this case to d (reference 9’), compared with a distance equal to D in the prior
art (or in other words, the distance separating two portions 6, 7 of the same layer).

Thus, in the prior art card, the evacuation of heat takes place mainly in the plane
of the layers (horizontally in Fig. 1) by virtue of the large thermal insulation due to the
stacking of portions 8, whereas in the card according to the invention the offset of
portions 8 permits evacuation of heat in a direction transverse to the plane of the layers
(or in other words vertically in Fig. 2).

The evacuation of heat can therefore be achieved much more easily from one
layer to the other, in order to maintain this card under acceptable temperature
conditions to guarantee nominal operation of electronic components.

Such cards are used in particular in emergency computers of aircraft, in which it
has been possible to observe that for equal galvanic insulation, the thermal resistance
of the surroundings of the card was two times smaller in the case of a comb-like
architecture (Fig. 2) than in the case of an architecture insulated in traditional manner
(Fig. 1).

It will be additionally noted that this comb-like arrangement does not lead to any

extra manufacturing cost for the printed circuit board. Thus it remains particularly
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economical and practical to use.
In one variant not illustrated, the offset between two insulating portions 8’ of two

adjacent layers is smaller than the width D, in such a way that only part of the insulating
portions is situated in vertical alignment with part of the corresponding conductive
portions.

In yet another variant not illustrated, the offset of the insulating portions is
implemented not in alternating direction from one layer to the other but always in the

same direction, and/or the offset between two insulating portions of two adjacent layers

Is greater than the width D.

In yet another variant not illustrated, the insulating portions have variable

dimensions from one layer to the other.

Numerous other variants are possible according to the circumstances, and it is
recalled in this regard that the invention is not limited to the examples described and

represented.
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The embodiments of the invention in which an exclusive property or

privilege is claimed are defined as follows:

1. An electronic card comprising:.

at least first and second superposed conductive layers with an electrically
insulating layer between the first and second conductive layers, the first and
second conductive layers each including a useful conductive portion and a
conductive portion situated at the periphery of the useful conductive portion, and
an electrically insulating portion between the conductive portions,

wherein the insulating portion of the first conductive layer is offset relative
to the insulating portion of the second conductive layer, such that part of the
useful conductive portion of the first conductive layer Is situated in vertical
alignment with part of the insulating portion of the second conductive layer, and

wherein part of the peripheral portion of the second conductive layer iIs
situated in vertical alignment with part of the insulating portion of the first

conductive layer.

2. A card according to claim 1, wherein the insulating portions of the first and

second conductive layer have the same dimensions.

3. A card according to claim 1 or 2, wherein the offset is substantially equal to

the distance separating the conductive portions of the same layer.

4. A card according to any one of claims 1 to 3, comprising at least three
conductive layers, whose insulating portions are offset alternatively in one

direction then in the opposite direction from one layer to the other.

S. A card according to any one of claims 1 to 4, wherein the insulating

portions are made of epoxy.

6. A card according to any one of claims 1 to 5, wherein the insulating layers

are made of insulating material based on glass fibers.
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7. A card according to any one of claims 1 to 6, wherein the width of an

iInsulating portion is greater than the thickness of an insulating layer.

8. A card according to claim 7, wherein the ratio between the width of an

insulating portion and the thickness of an insulating layer is greater than five.

9. A card according to any one of claims 1 to 8, wherein, for each conductive

layer, the useful portion is adapted to be connected electrically to electronic

components.

10.  An aircraft comprising a compartment including at least one card according

to any one of claims 1 to 9.

11.  An aircraft according to claim 10, wherein the compartment is an

impermeable compartment.

12.  An aircraft according to claim 10 or 11, wherein at least one peripheral

portion of each electronic card in the compartment is connected electrically to the

frame of the aircraft.
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