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(57) La preésente mnvention concerne un pont dissipateur
de chaleur en aluminium (1), monte par-dessus une unite
de transistor (5) sur une plaquette (12), et dont la face
inferieure porte, le long de deux bords latéraux, une paire
d’¢léments en caoutchouc ou en plastique €lastique (4),
qui, lorsque le pont est serre¢ a vis, exercent une pression
verticale continue sur la borne d’alimentation (8) et sur
la borne de base (7), ce qu les maintient en contact
¢lectrique avec la plaquette (12) par leurs points de
contact ¢lectriques sous-jacents, tout en permettant le
déplacement horizontal des bornes en raison des
variations thermiques. Une des rcalisations de cette
invention comporte des €lements ¢lastiques s’¢tendant
sur toute la longueur du pont, de maniere a exercer une
pression verticale sur les bomes de terre (9) s’¢tendant
latéralement depuis les extrémites de ['umite du
transistor.
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(57) An alumimmum heat sink bridge (1), mounted
overlying a transistor unit (5) on a circuit board (12), has
atfixed to 1ts underside, along two lateral edges, a pair of
resilient plastic or rubber members (4), which, when the
bridge 1s screwed down into place, exert continuous
vertical pressure on the collector tab (8) and the base tab
(7) keepmng them 1n electrical contact with their
underlying electrical contact points on the circuit board
(12) while permitting horizontal movement of the tabs
due to variations 1n temperature. One embodiment of the
invention has resilient members extending the entire
length of the bridge to exert vertical pressure on
orounding tabs (9) extending laterally from the ends of
the transistor unit.
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(54) Title: TRANSISTOR CLAMP

(§7) Abstract

An aluminum heat sink bridge (1), mounted overlying a
transistor unit (5) on a circuit board (12), has affixed to its
underside, along two lateral edges, a pair of resilient plastic or
rubber members (4), which, when the bridge is screwed down
into place, exert continuous vertical pressure on the collector tab
(8) and the base tab (7) keeping them in electrical contact with
their underlying electrical contact points on the circuit board (12)
while permitting horizontal movement of the tabs due to variations
in femperature. One embodiment of the invention has resilient
members extending the entire length of the bridge to exert vertical
pressure on grounding tabs (9) extending laterally from the ends of
the transistor unit,
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TRANSISTOR CLAMP

Backeground of the Invention

1) Field of the Invention

The present invention relates to a clamp for connecting a power transistor to an
underlying conducting layer. The clamp acts as a holder and heat sink and may also
constitute an electromagnetic barrier between the input and output sides of the power
transistor. It provides a solderless connections for the transistor base and collector to

the underlying circuit board.
2) Daiscussion of Related Art

- Many electronics applications use electronic components such as high power
transistors which generate comparatively large amounts of heat. One such
application is the radio frequency (RF) power amplifier at the output stage of a radio
transceiver. Such a circuit element generates in a very limited area a substantial

amount of heat as well as electromagnetic (EM) emission.

A solution to these problems is provided in our own co-pending U.S. Patent
Application No. 08/640 256 (Myrberg) filed on 30 Apnl 1996 (corresponding to
PCT SE97/00706, published on ). It describes a heat sink bridge between
the two mounting/grounding flanges at the ends of the transistor, spanning the
transistor and holding it in place on the circuit board by means of screws extending
through respective ends of the bridge and respective mounting flanges. In additon to

the mounting and heat sink functions it also acts as an electromagnetic barrier.

CONFIRMATION
COPY
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The base and collector tabs extending from the transistor transversely with
respect to the mounting/grounding flanges have in this case hitherto been manually
soldered or glued to the circuit board. As the power amplifier is frequently turned on
and off for radio transmission there is a risk that these solder joints will crack as the

> different materials expand and contract due to temperature variations. Cyclic shear
stresses are mduced in the solder joints due to the different heat expansion

coefficients of the circuit board and the transistor package.

It 1s known by inter alia US-A 4 597 617 and US-A 5 099 393 to mount an
10 integrated circuit on a circuited substrate by using pressure pads to establish and

maintain contact between the conducting parts of the IC and the substrate. These two

references do not relate to the mounting of power transistors and the problems of

thermic stress associated therewith.

15 Summary of the Invention

S wadP- .
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makes automated assembly possible. These clamps can be very useful in
experimental contexts and other contexts where it is necessary to remove and

connect various transistor units such as for repair or upgrading.

Bnief Description of the Drawings

The present invention will now be described with reference to the exemplary

embodiments illustrated in the accompanying drawings in which :
Figures la-d show bottom, side, top and end views respectively of a first
10 embodiment of the clamp according to the invention:
' F1g. 2 shows schematically in perspective the clamp of the first embodiment
shown in Fig 1 and a ﬁ'ansistor prior to clamping of the transistor to a circuit board
(not shown in this figure):;
F1g. 3 shows schematically in perspective the clamp and the transistor of Fig. 2
15 when the transistor is clamped to the circuit board (not shown in this figure):
Fig. 4 shows an exploded view of a second embodiment of the clamp, the
transistor package being in a more usual commonly manufactured form, and the

multi-layer circuit board 12 to which the transistor and clamp are to be securely
screwed;

20 and Fig. 5 shows the components shown in F 1g 4 when screwed together and to

the underlying carrier (not shown).l

Figs 1 a-d show the clamp in various views. It is comprised of a bridge portion
| made of an appropriate heat conductive material such as aluminum, copper, iron
25 etc. and feet 2 designed to be in contact with mounting and grounding flanges on a
transistor unit when the clamp holds the transistor unit in place. Through the bridge
I and each of the feet 2 there is a through hole 3 for a screw or other fastener. It is
also possible to fasten the clamp by means of clips. Along the underside of the

bridge, flush with each lateral sides of the bridge 1, are situated longitudinal



AN

10

15

PN M A e L ] e e 0 L D 4 S TR MU Kt L 14 B A vt R A SRR e 1A 40 i R s A P D W MBC A C e dh

CA 02307631 2000-04-28

WO 99/22553 | PCT/SE98/01953

cushions 4 of resilient plastic or rubber which may be fastened by vulcanizing or

gluing to keep them in position during mounting.

Fig. 2 shows the transistor unit 5 to be mounted as well as the clamp. The
transistor unit consists of the transistor itself 6 mounted securely on a pedestal 11.

Extending from the transistor proper 6 are the base tab 7 and the collector tab 8 as

well as the two grounding wings 9.

Figs 2 and 3 show how the clamp according to the invention 1s secured by
means of screws 3A on top of a transistor unit to secure the same in a circuit board
and electrically connect the base and collector tabs 7 and 8 to the copper trace
conductors of the underlying circuit board (not shown) by continuous vertical

pressure exerted by the compressed longitudinal cushions 4.

The pedestal 11 is typically made of a copper alloy and is fitted in a cut-out in
the circuit board (s) and rests on the carrier of the device. When screwed down into
place the feet 2 of the bridge 1 press the mounting and grounding flanges 10 of the
pedestal 11 against the carrier, holding the transistor package m place in its cut-out
in the circuit board(s). This establishes a heat dissipating connection from the heat
generating transistor both downwards to the c;arrier and upwards to the device cover
(not shown) which is in contact with the bridge. This heat dissipation function 1s the
same as that described in the above mentioned co-pending PCT SE97/00706.

Simultaneously, and without any further effort or steps, the base tab 7 and the
collector tab 8 are pressed by the elastic cushions into electrical contact with the
appropriate underlying copper traces on the circuit board. This contact allows the
tabs 7 and 8 to move slightly during expansion and contraction due to temperature
variations, in contrast to previously known soldered or glued joints which eventually

fail due to fatigue stresses and require extra work to achieve with possible damage

by heat, solder or glue to the adjacent components.
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According to one particular variant of the present invention, the resilient
cushions extend to the respective ends of the bridge, and thus also press down
laterally extending wings 9 into contact with conducting via-hole arrays which
establish electrical contact between the wings 9 and the grounding layer in a multi-
layer circuit board. It is advantageous for mounting and inspection to have all the
electrical connections including the grounding connection in a single plane. With
this embodiment of the invention, all of these connections are established
automatically m one plane without soldering and with the advantages for

temperature expansion and contraction described earlier.

A further embodiment of the inventive clamp is shown in Figs. 4 and 5 where
parts 1dentical to those shown in Figs 1, 2 and 3 have been given the same reference
numerals. Fig. 4 shows an exploded view of the clamp in another embodiment than
previously shown, the transistor package in a more usual commonly manufactured
form, and the multi-layer circuit board 12 to which the transistor and clamp are to be
securely screwed. Such multi-layer circuit boards may be used e.g. in compact radio

base stations, containing all electronics.

Fig. 5 shows the components In their assembled positions with the screws 3A
holding together the clamp, the transistor package 5°, the multi-layered circuit board
12 and the underlying frame (not shown). In this case the transistor package does not
have wings 9 as in the embodiment described in connection with F 1gs. 2 and 3.
Rather it 1s in the more usual commercially available configuration with forked ends
I8 to partially surround the screws. In this case a grounding (and cooling)
connection 1s established between the clamp, the via-hdles 15 and the fifth
(grounding) layer 13 to which the conductng via holes lead. For this purpose the
teet 2 of the bridge 1 are extended to include portions 20 which are pressed nto

direct contact with the via holes 15 when the bridge is screwed in place. The circuit

board shown here consists of 8 different layers sandwiched together, of which laver
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5 1s the common ground layer in order to achieve feasible dimensions for proper

impedance matching geometrics.

F1gs. 4 and 5 schematically indicate the conducting copper trace patterns 16
> and 17 respectively against which the longitudinal resilient members 4 press the
base tab 7 and the collector tab 8 respectively. In this case as well. the electrical
connections, which will not break when subjected to repeated thermal expansion and

contraction, for the base and the collector, are established without any soldering or

gluing when the heat dissipating bridge 1 is screwed in place.
10

The clamps may of course be joined or combined in various ways side-by-side

and/or end-to-end to form a multiple clamp for a plurality of transistor units.
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CLAIMS

1. Clamp for securing a transistor unit or the like to a circuit board or the like,

the transistor unit being of the type having a transistor body (6), two mounting
ends, disposed to receive fastener means, and a collector tab (8) and a base tab (7)
extending transversely with respect to the ends of the transistor unit from opposite
sides of the transistor unit, said clamp comprising a bridgé (1) designed to overlie
and hold the transistor unit in the secured position on the circuit board,
characterized in that said clamp further comprises a pair of longitudinally
extending resilient means depending from the underside of said bridge (1) on
opposite lateral sides thereof, and disposed to rest on either side of said transistor
body and during compression press the collector tab (8) and the base tab (7) against
underlying electrically contacting portions (17 and 16 respectively) of the circuit

board (12) when said bridge overlies the transistor unit and is secured to the circuit

board.

2. Clamp according to Claim 1, characterized in that the longitudinally
extending resilient means (4) extend along the entire length of the bridge (1).

3. Clamp according to Claim 1, characterized in that the longitudinally
extending resilient means depending from the underside of the bridge on opposite
lateral sides thereof only extend along a mid-portion of the bridge covering only the

collector tab and the base tab of the transistor when the bridge is secured in place.

4. Clamp according to one of the preceding claims, characterized in that the
clamp 1s provided with holes (3) through the bridge (1) for fastening means (3A)
designed to extend through the bridge (1), the mounting ends (10;18) of the

transistor unit, and the circuit board for holding the transistor unit in its secured

position on the circuit board.
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>. Clamp according to one of the preceding claims, characterized said

fastening means are screws (3A).

6. Clamp according to one of claims 1-4, characterized said fastening means
5 are clips (3A).

7. Clamp according to one of the preceding claims characterized in that said

resilient means are elastic cushions.

10 8. Clamp according to Claim 7 characterized in that said elastic cushions are

vulcanized onto the underside of the bridge.

9. Clamp according to Claim 7 characterized in that said elastic cushions are
glued onto the underside of the bridge.
15
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