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WO 97/ 14184 PCT/ US96/ 16169 SOLDERABLE
TRANSI STOR CLI P AND HEAT SI NK BACKGROUND OF THE | NVENTI ON This invention
refares to a crrp rtor attaching an electronic device to a heat dissipating
heat sink. 5 Many sem conduct or devi ces generate heat during
operation which nust be dissipated to avoid damage to the device. Some such
devi ces haV¥PBBMP handl ing Iinitations which are |argely BTeVEPHIFSE by
their ability to expel internally-generated heat and thereby avoi d general
or 10 localized thermal degradations or failures within them In sone

sem conduct or devices, the internally-

SOLDERABLE TRANSISTOR CLIP AND HEAT SINK

oF ()
This invention relates to a clip for attaching an
electronic device to a heat dissipating heat sink. _
5 Many semiconductor devices generate heat during
operation which must be dissipated to avoid damage to the
device. Some such devices have power-handling limitations
which are largely determined by their ability to expel
internally-generated heat and thereby avoid general or
10 localized thermal degradations or failures within them.

In some semiconductor devices, the internaliy—
generated heat is dissipated sufficiently by the enclosure,
header or leads of the device. 1In many semiconductor
devices, however, it is necessary to aid the dissipation of

15 internally-generated heat by the use of heat sinks. A wide
variety of heat sink designs have been employed for '
digsipation of internally-generated heat from electronic
device packages which house semic onductor devices. For the
purposes of the present invention, a heat sink is a body of

20 metal or like material which is placed in contact with an
electronic device package for transferring internally-
generated heat from the semiconductor device contained in
the electronic device package and for rapid dissipation of
the internally-generated heat to the atmosphere by

25 conduction, convection and/or radiation. .

U.S. Patent 4,884,331-Hinshaw shows a widely used
heat sink commonly referred to as a pin f£in heat sink. The
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generated heat is dissipated sufficiently by the enclosure, header or |eads
of the device. In many sem conductor devices, however, it is necessary to
aid the dissipation of 15 internally-generated heat by the use of heat
sinks. A wide variety of heat sink designs have been enpl oyed for

di ssi pati oRy@byistser nal | y-generated heat from el ectroni c qRvinsRsRAgKages
whi ch house sem ¢ onductor devices. For the purposes of the present '

i nvention, a heat sink is a body of 20 netal or like material which is
pl aced in contact with an el ectronic device package for transferring
internal l y- generated heat fromthe sem eoRductor device contained in the

el ectroni c device package and for rapid dissipation-of
heat sink has rows and columns of upstanding parallel fins.

The heat sinks are formed by first extruding rows of
upstanding fins and then cross-cutting the fins to form rows
and columns of pin fins. ,

5 A method of making heat sinks by transversely
punching out spaced apart portions from extruded ribs is
described in A PROCESS AND AN APPARATUS FOR FORMING A
PROFILED ELEMENT, Fischer et al., serial number 08/249,393,
filed May 26, 1994 (attorney docket THRM-0007). This "

10 application and the Hinshaw patent are incorporated herein
by reference.

U.S. Patent No. 4,388,967, Breese, shows a
mounting stake for securing a heat sink to a printed circuit
board. An electronic device to be cooled is secured to the

15 heat sink by a screw or the like. Pages B34 and B35 of the
Thermalloy Catalog THERMAL MANAGEMENT SOLUTIONS, HS 9503,
show heat sinks to which a transistor has been secured by
screw. Page A28 of that catalog shows solderable roll pins
which can be used to secure a heat sink to the printed

20 circuit board. Pages 29-31 also show clips which can be
used to secure a transistor to the heat sink.

The assembly of prior art clips, heat sinks and
semiconductor devices is time consuming and costly.

It is an object of the present invention to

25 provide a clip which makes the assembly of a heat sink to an
electronic device much easier.

Y OF NVENTIO!
In accordance with the present invention, a clip

includes a frame having a width which can be wedged into

30 grooves along a slot in the heat sink. The clip has a
' raised up portion which secures an electronic device to the
frame. The frame is wedged in the grooves along the slot in
the heat sink. Barbs extend from the sides of the frame to
engage the grooves to lock it in place. The rectangular

35 shape of the frame fits into the grooves along the sides of
the slots on said heat sink.
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t he |nternal | y-generated heat to the atmosphere by 25 conducti on,
convection and/or radiation. U 'S. Patent 4,884, 331-Hi nshaw shows a wi dely
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The raised up portion of the élip ig formed by
parallel cuts which are spaced apart by the width of the
electronic device. The sides of the frame outside of the
raised up portion are guide rails which guide the insertion

5 of a device such as a transistor under the raised up
portionm.

Feet extend from the frame. These feet can be
inserted into the holes of the printed circuit board and
then soldered in place. Each of the feet is bifurcated in

10 the portion which fits into the printed circuit board. The
surface of the frame above this portion is bent over to form
a stand-off portion which engages the surface of the printed
circuit board to keep the heat sink from contacting the
printed circuit board.

15 The frame is formed from a sheet of resilient
metal so that the resilience of the raised up portion holds
the transistor securely against the heat sink.

The clip of the present invention makes it very
easy to secure a transistor to a heat sink and secure the

20 assembly to a printed circuit board.

The foregoing and other objects, features and
advantages of the invention will be better understood from
the following more detailed description and appended claims.

SHORT DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is an exploded view of a transistor, a heat
sink, a printed circuit board and the clip of the present
invention;
Fig. 2 is a side view of the clip;
Fig. 2A is a side view of the clip detail A of
30 Pig. 2;
Fig. 3 is a front view of the clip:
Fig. 4 is a top view of the c¢lip and heat sink;

Fig. 4A is a partial view on the line A-A of Fig.
35 4;



and colums of pin fins. 5 A nmet hod of maki ng heat sinks by
transversely punching out spaced apart portions fromextruded ribs is
descri bed in A PROCESS AND AN APPARATUS FOR FORM NG A PROFI LED ELEMENT
Fischer et al., serial nunber 08/249,393, filed May 26, 1994 (attorney
docket THRWMQXIA4ss This 10 application and the Hi nshaw papefiusaiiBieo

i ncorporated herein by reference. U S. Patent No. 4,388,967, Breese, shows
a nounting stake for securing a heat sink to a printed circuit board. An

el ectronic device to be cooled is secured to the 15 heat sink by a screw or
the |ike. Pages B34 and B35 of the -4 -

Fig. 4B is a partial view on the line B-B of Fig.
4; and

Fig. 5 is a front view of the clip and heat sink;

DESCRIPTION OF THE PREFERRED EMBODIMENT
5 The clip of the present invention includes a frame.
10 having a width which fits in the slot 11 of the heat sink
12. Heat sink 12 is of the type made in accordance with the
aforementioned Fischer application or the ‘331 Hinshaw
patent. It has pin fins 14, 16, ... in one row and similar
10 fins in parallel rows.

The clip has a width which can be wedged on
opposing sides of slot 11. A raised up portion 20 secures
an electronic device such as a transistor 22 to the frame
10. The clip has a barb 23 extending outwardly from the

15 sides of the frame. (Hereinafter the words "outwardly",
"upwardly" and ndownwardljr" will be used to describe
elements as viewed in the drawings, but it will be
understood that these are relative terms which depend upon
the direction from which those elements are viewed). The

20 barb bears against the heat sink to lock the frame to the
heat sink.

The barbs extend downwardly and outwardly from a
bend line 26 along which the barbs are bent out of the plane
of the frame. These barbs lockingly engage the heat sink

25 against movement out of the slots. | '

The raised up portion 20 of the frame is defined
by two parallel cuts 28 and 30 in the frame. The portion 20
is raised up out of the plane of the frame. A transistor 22
is slipped under the raised up portion and is secured

30 against the heat sink by the resilience of the metal of the
raised up portion. The clip has downwardly extending feet
32 and 34 which can be inserted into the holes of a printed
circuit board 35. These feet are soldered to printed
circuit board 35 at the same time that the transistor leads

35 36 and 38 are soldered to the printed circuit bocard. The
feet 32 and 34 are Pifurcated 80 they can be compressed when
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Ther mal | oy Catal og THERVAL MANAGEMENT SOLUTI ONS, HS 9503, show heat sinks
to which a transistor has been secured by screw. Page A28 of that catal og
strows—svtderatste—Tot+—pi ns withcan be used 10 secure a heat sink to the
printed 20 circuit board. Pages 29-31 al so show clips which can be used to

secure a transistor to the heat sink. The assenbly of pri 1S, heat
sinks and ¥@#RAY&Yuct or devices is time consuming and COS?F§&{5§WP+?Dan :

obj ect of the present invention to 25 provide a clip which makes the

assenbly of a heat sink to an el ectronic device nuch easier. SUWARY OF THE
| NVENTI ON -5 -

they are inserted into the printed circuit board. The
resilience holds the feet in the holes of the printed

. : circuit board until they are soldered. An indentation 42 in
the feet is provided for manufacturing ease. A stand-off

5 portion 44 of the frame is bent over from the plane of the
gsurface of the frame. This stand-off portion engages the
surface of the printed circuit board to keep the heat sink
from contacting the printed circuit board and allows for
washing flux and debris from the printed circuit board under
10 the heat sink.

The clip is made of resilient wmetal such as
stainless or plated steel. The clip is formed from a sheet
of this resilient metal such that the width of the sheet
forms the frame 10 which fits in the slot of the heat sink.

15 vVarious modifications may be made to the preferred
embodiment. The appended claims are, therefore, intended to
cover all such modifications within the true spirit and
scope of the invention.



I n accordance with the present invention, a clip includes a frane having a
wi dt h which can be wed ' es along_a slot in the heat sink
The -.clip has a raised m“mmlﬂ)mmmﬁﬂ"secures an electronic device to the
frame. The frame is wedged®intthe groeves along the slot in the heat sink
.Bar bs extweo7immn t he sides of the frame to engage the gppeNRssfePse! OCK 1t

I n place. The rectangular 35 shape of the frane fits into the grooves along
the sides of the slots on said heat sink

-6 -
WHAT 1S CIATMED IS-:
1. A clip for securing a heat sink having a slot

with grooves on'opposing sides of the bottom of said slot to
an electronic device, said clip comprising:

5 a frame having sides with a width
therebetween which can be wedged into said grooves of said
heat sink; and

means for securing said electronic device to
said frame.

10 2. The clip recited in claim 1 wherein said clip
has a barb extending outwardly from said frame, said barb
bearing against said heat sink to secure said frame to said
heat sink.

3. The clip recited in claim 2 wherein said frame
15 includes two barbs extending outwardly f£rom opposite sides
of said frame. :

4. The clip recited in claim 1 wherein said heat
sink has upstanding parallel fins on a side opposite said
slot.

20 5. The clip recited in claim 4 wherein said fins

are in rows and columns and wherein said frame is
rectangular with opposing sides of said frame fitting in
said grooves at the bottom of said slot on said heat sink.

25
6. The clip recited in claim 2, wherein said
barb extendsoutwardly from a bend line along which said
barb is bent out of the plane of said ffame to lockingly
engage said heat sink against movement in the direction of
30 said slots.

This Sheet Has Been Rerlaced
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then soldered in place. Each of the feet is bifurcated in 10 the

portion which fits into the printed circuit board. The
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7. The clip recited in claim 1 wherein said frame
is resilient metal.

8. The clip recited in claim 7 wherein said frame
is formed from a sheet of said resilient metal.

9. The clip recited in claim 1 wherein said means
for securing said electronic device to said frame incudes a
raised up portion defined by two parallel cuts in said
frame, said portion being raised up out of the plane of said
frame so that said electronic device can be secured against
said heat sink by said raised up portion.

10. The clip recited in claim 9 wherein said
parallel cuts are spaced apart by the width of said _
electronic device so that the sides of said frame outside of
said raised up portion are guide rails for insertion of said
device under said raised up portion.

11. The clip recited in claim 1 wherein said
electronic device is a transistor.

12. The clip recited in claim 1 wherein said
frame has downwardly extending feet which can be inserted
into a printed circuit board.

13.  The clip recited in claim 12 wherein said
feet are solderable to said printed circuit board.

14. The clip recited in c¢laim 13 wherein said
frame has a flat surface and wherein each of said feet is
bifurcated and has an indentation fitting into said printed
circuit board.

15. The clip recited in claim 13 wherein the
surface above said indentation is bent over to form a
standoff portion engaging the surface of said printed

This Sheet Has Been Repla

il



surface of the frame above-this—porti+on—+s bent over to forma stand-off

portion which engages t printed circuit board to keep the
heat sink from contacti mHm(’iiu & ’im cuit board. 15 The
frame is fornmed froma s metal so that the resilience of
the rai seqhouprpmat i on hol ds the transistor securely agai petrubf@sigat sink
"The clip of the present invention nakes it very easy to secure a transistor
to a heat sink and secure the 20 assenbly to a printed circuit board. The
foregoi ng and ot her objects, features and, advantages of the invention wll
be better understood from -~ 8- .

cireuit board to keep the heat sink froﬁ éontacting said
printed circuit board.

16. The clip recited in claim 15 wherein said
standoff portion holds said heat sink above said surface of
S said printed circuit beoard so that flux and debris can be
removed from said printed circuit board.

17. The combination of a heat sink and a clip for
securing an electronic device to said heat sink, said heat
sink comprising:

10 upstanding parallel fins extending from said heat
sink; and

a slot on said heat sink with grooves on opposing
sides of the bottom of said slot, said clip comprising:

a frame having sides with a width there
15 between which can be wedged into said grooves of said heat
gink; and
means for securing said electronic device to
gaid frame.

18.. The combination recited in claim 17 wherein
20 said heat sink has upstanding parallel fins on a side
opposite said slot.

This- Sheet Has Been Reﬁaced




the follow ng nore detalled description and appended cl ai ns. SHORT
*DESCRI PTI ON OF THE DRAW N H'lrml i)luulllmm:l g. 1 is an exploded view of a
transi stor, a heat sink, board and the clip of the
present invention; Fig. 2 is a side"view’f the clip; Fig. 2Ais a side

view of t deta|I Aof 30 Fig. 2; Fig. 3 is a front of the clip;
‘Fig. 4 |s“§, (’)"16 view of the clip argd heat sink; Fig. 4A |Pé{llé‘?%/gmlfgal Vi ew

on the line A-A of Fig. 35 4, AMENDED CLAIMS
[received by the International Bureau on 12 March 1997 (12.03. 97);

original claims 1,2,4,9,11,12 and 17 amended; new claims 19 and 20
added; _remaining claims unchanged ( 4 pages)]

1. A clip for securing a heat sink having a slot
' with grooves on opposing sides of the bottom of said slot, to
an electronic device, said clip comprising:
a frame having sides with a width therebetween
which can be wedged into said grooves of said heat sink; a
barb extending outwardly from said frame, said barb bearing
against said heat sink to secure said frame to said heat sink;
and ) '
means for securing said electronic device to
said frame. .

2. The clip recited in claim 17 wherein said clip
has a barb extending ocutwardly from said frame, said barb
bearing against said heat sink to secure said frame to said
heat sink.

3. The clip recited in claim 2 wherein said frame
includes two barbs extending outwardly from opposite sides of
said frame.

4. The clip recited in claim 17 wherein said heat
sink has upstanding parallel fins on a side opposite said slot.

5. The clip recited in claim 4 wherein said fins are
in rows and columns and wherein said frame is rectangular with
opposing sides of said frame fitting in said grooves at the
bottom of said slot on said heat sink. '

6. The clip recited .in claim 2, wherein said barbs

- extend outwardly from a bend line along which said barb is bent

. out of the'plane of said frame to lockingly engage said heat
sink against movement in the direction of said slots.

REPLACEMENT SHEET| -
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WO 97/ 14184 PCT/ US96/ 16169 -4- Fig.
‘4B is a partial viewon the ﬁm m“ and Fig. 5is a front view
of the clip and heat sink; DEH“H' mucm FPREFERRED EMBODI MENT 5

The clip of the present |nvent1oﬁ i el ided & frane 10 having a w dth which
f its in twooghase11 of the heat sink 12. Heat sink 12 | spotrusdinesisype nade

in accordance with the
10

7. The clip recited in claim- 1 -wherein said frame
is resilient metal.

8. The clip recited in claim 7 wherein said frame
is formed from a sheet of said resilient metal.

9. The clip recited in claim 17 wherein said means
for securing said electronic device to said frame incudes a
raised up portion defined by two parallel cuts in said frame,
said portion being raised up out of the plane of said frame so
that said electronic device can be secured against said heat
sink by said raised up portion.

10. The clip recited in claim 9 wherein said
parallel cuts are spaced apart by the width of said electronic
device so that the sides of said frame outside of said raised
up portion are guide rails for insertion of said device under
said raised up portion.

11. The clip recited in claim 17 wherein said
electronic device is a transistor. '

_ 12. The clip recited in claim 17 wherein said frame
has downwardly extending feet which can be inserted into a
printed circuit board.

13. The clip recited in claim 12 wherein said feet
are solderable to said printed circuit board.

14. The clip recited in claim 13 wherein said frame
has a flat surface and wherein each of said feet is bifurcated
and has an indentation fitting into said prizted circuit board.

15. The clip recited in claim 13 wherein the surface
above said indentation is bent over to form a standoff portion
engaging the surface of said printed circuit board to keep the
heat sink from contacting said printed circuit board.

REPLACEMENT SHEET! ~ This Sh
AVENDED SHEET &Aml CEY S) : is eet Has Been Re
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af orement i oned Fi scher applicatiomor—the 331 H nshaw patent. It has pin

fins 14, 16, ... in one row ey ins in parallel rows. The clip
Mas a W atn wnhich can be wed ﬁ!ﬁhﬂ&ﬂﬂ&@ ill des of slot IT. ATtatsed up
portion 20 secures an electr R as a transistor 22 to the
frame 10. _The clip has a barb 23 extending outwardly fromthe 15 sides of
the frame WO nafter the words "outwardly", "upwardl APEhnwar dl y"
will be used to describe elenents as viewed in the drawings, but it will be

understood that these are relative tehms whi ch depend upon the direction

fromwhich those elenents are viewed).

The
16. The c¢lip recited in claim 15 wherein said

standoff portion holds said heat sink above said surface of
said printed circuit board so that flux and debris can be
removed from said printed circuit board.

17. The combination of a heat sink and a clip for
securing an electronic device to said heat sink, said heat sink
comprising: .

upstanding parallel fins extending from said heat
sink; and

a slot on said heat sink defined by twoc members
extending parallel to but in opposite directions from said fins
and a bottom extending between said two members, said slot
having grooves on opposing sides of the bottom of said slot,
said clip comprising:

a frame having sides with a width therebetween
wedged into said grooves of said heat sink; and

means for securing said- electronic device to
said frame.

18. The combination recited in claim 17 wherein said
heat sink has upstanding parallel fins on a side opposite said
slot.

19. A clip for securing a heat sink having a slot
with grooves on opposing sides of the bottom of said slot, to
an electronic device, said clip comprising: .

a frame having sides with a width therebetween
which can be wedged into said grooves of said heat sink; and

means for securing said electronic device to
said frame including a single raised up portion defined by two
parallel cuts in said frame, said parallel cuts being spaced
apart by the width of said electronic device so that the sides
of said frame outside of said raised-up portion are guide rails
for insertion of said device under said raised-up portion so
that said electronic device can be secured against said heat

——

sink by said raised up portion.

REPLACEMENT SHEET -
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20 barb bears agai nst the heat sink to Iock the franme to the heat sink.

g
- The barbs extend domnmardli“ﬂ' "u “Hlkulkonta bend |ine 26 al ong which
t he barbs are bent out of rame. These barbs | ockingly

engage the heat sink 25 aga| nst novenent out of the slots. The raised up
_portion 2wond7isisa frame is defined by two parallel cuts Zramgesies N the
frame. The portion 20 is raised up out of the plane of the frame. A
transistor 22 is slipped under the rgjsed up portion and is secured 30
agai nst the heat sink by the resiliefftce of the netal of the raised up

portion. The clip has dovvnvvardl y. extending feet
20. A clip for securing a heat sink having a slot

with grooves on opposing sides of the bottom of said slot, to
an electronic device, said clip comprising:

a frame having sides with a width therebetween
which can be'wedged into said grooves of said heat sink; and

means for securing said electronic device to
said frame,

feet extending downwardly from said frame, said
feet being insertable into a printed circuit board, said feet
being in the surface of said frame, the surface of said frame
above said feet being bent over to form to a stand-off portion
engaging the surface of said printed circuit board to keep the
heat sink from contacting said printed circuit board.

REPLACENENT SHEET
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32 and 34 which can be inserted into the holes of a printed circuit board
35. These feet are soldered to printed circuit board 35 at the sane tine
that the transistor Teads 35 36 and 38 are soldered to the printed circuit

board. The feet 32 and 34 are bifurcated so they can be conpressed when

WO 97/ 1418 PCT/ US96/ are
I nserted i ;\vg%.”ﬁgsf)ri nted circuit board. The resilience hoﬁ;ﬁ?ﬁg‘?ﬁ%t I n

the holes of the printed circuit board until they are soldered. An
i ndentation 42 in

1/3

16

> FIG. 1

34 | 44le'1'L\




the feet is provided for manufacturing ease. A stand-off 5 portion 44 of
the frame is bent over fromthe plane of the surface of the frane. This
stanma=orT—portron engages the surtace of the printed circuit board to keep
the heat sink fromcontacting the printed circuit board and allows for
washing flux and debris fromthe printed circuit board undgge &, esreat
si-nk. The cIWB’T’%“ de of resilient nmetal such as stainless or plated
steel. The clip is formed froma sheet of this resilient metal such that
the width of the sheet fornms the frane 10 which fits in the slot of the
heat sink. 15 Vari ous rmdificazi/:gs may be made to the preferred

|42
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enbodi nent. The appended clains are, therefore, intended to cover all such
modi fications within the true spirit and scope of the invention, - 6-
CLAI M5 1. The conbi nation of a heat sink (12) and a clip for securing an
el ectronic device to said heat sink, said heat sink (12) conprising:

upst andi ng Rap3hhdks fins (14, 16) extending from said heat ﬁF?KFmﬁﬂﬂ%ﬁ sl ot
al l'el to but

(11) on said heat si'nk defined by two nenbers extendi ng par.

3/3
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i n- Oppoﬂm%hdtﬁedie la“feldom Mlm ﬂnl ﬁ"'}ﬂ]ﬂ a bott om ext endi ng
betmeen s sai d¥sl sing sides
of said !ﬂu ttomof sa[dli MSald*clmJ@ ggﬂ i k
(10) having sides with a width therebetween wedged into said grooves

sai d heat sink; and means for securing-sfid electronicj@ WZZ)Q@H‘*W
frame (10) sQ tBi fﬁ'd device is held directly against sai eat Si‘n 2
The conbi nat i 1, wherein said heat sink (12) has
upstandi ng parallel fins on a side opp03|te said slot (11). 3. The

utver dl y from sai d frae (1)Ce8 dBatenatis o AifpThs hatand a micE
(12) to secuMdtiaigFoovesm am erpesiratsidar. of the bottom of said slot, to
an electronic device, said clip comprising:
a frame having sides with a width therebetween
which can be wedged into said grooves of said heat sink; a
barb extending outwardly from said frame, said barb bearing
against said heat sink to secure said frame to said heat sink;
and
means for securing said electronic device to.
said frame.

2. The clip recited in claim 17 wherein said clip
has a barb extending outwardly from said frame, said barb
bearing against said heat sink to secure said frame to said
heat sink.

3. The clip recited in claim 2 wherein said frame
includes two barbs extending outwardly from opposite sides of
said frame.

4. The clip recited in claim 17 wherein said heat
sink has upstanding parallel fins on a side opposite said slot.

S. The clip recited in claim 4 wherein said fins are
in rows and columns and wherein said frame is rectangular with
opposing sides of said frame fitting in said grooves at the
bottom of said slot on said heat sink.

6. The clip recited in claim 2, wherein said barbs
extend outwardly from a bend line along which said barb is bent
out of the plane of said frame to lockingly engage said heat
sink against movement in tne direction of said slots.

REPLACEMENT SHEET THIS SHEET HAS BEEN
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4.5 The conbi nati on rec Ited in wher ei n sai
bar bs. (23) s Sireeli mmmmjmeﬂ!wlm f Qé‘a’ﬁ ?nb '? 856 \1269
The conblnat Ialm eat 2)
upstandl ng p &jﬂt ﬁﬂl 4, 16) on a side opposite lmug Qﬁ MA¥1e97
onbi nati on reC|t In cl a|n11 wherein-said fins (14, 16) are in rows and

colunns and wherein said frane (10) is rectangular with opposing sides of
said frame fitting in sald gFbsvedim nerd Ysst iomGRisnild Wheneinigabd Euave
heat sink (12)is redRBERNMNENMDHEa BHEET 7. The conbination recited in claim
3, wherein said barbs (23) extend outwardly

8. The clip recited in claim 7 wherein said frame
is formed from a sheet of said resilient metal.

9. The clip recited in claim 17 wherein said means
for securing said electronic device to said frame incudes a
raised up portion defined by two parallel cuts in said frame,
said portion being raised up out of the plane of said frame so
that said electronic device can be secured against said heat
sink by said raised up portion.

10. The clip recited in claim 9 wherein said
parallel cuts are spaced apart by the width of said electronic
device so that the sides of said frame outside of said raiged
up portion are guide rails for insertion of said device under
said raised up portion.

11. The clip recited in claim 17 wherein said
electronic device is a transistor.

12. The clip recited in claim 17 wherein said frame
has downwardly extending feet which can be inserted into a
printed circuit board.

13. The clip recited in claim 12 wherein said feet
are solderable to said printed circuit board.

14. The clip recited in claim 13 wherein said frame
has a flat surface and wherein each of said feet is bifurcated
and has an indentation fitting into said printed circuit board.

15. The clip recited in claim 13 wherein the surface
above said indentation is bent over to form a standoff portion
engaging the surface of said printed circuit board to keep the
heat sink from contacting said printed circuit board.
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0% 5 e ﬁ?ﬁf Ws;'n;z ummmmuumw Wenes
direction of s The conbi nhti'bn * edi t %&
sai d means for electronlc evice (22) to sal fraﬁquqg§

includes a raised up portlon (20) defi ned by two parallel cuts (28, 30) in
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rai sed up portion I nsertion of said device under
said raised up portion. 10. The conbi nation recited in claim1, wherein

said el ectronic device i, @ The combination of a heat sink and a clip for
securing an electronic device to said heat sink, said heat sink
comprising:

upstanding parallel fins extending from said heat
sink; and

a slot on said heat sink defined by two members
extending parallel to but in opposite directions from said fins
and a bottom ex;ending between said two members, said slot
having grooves on opposing sides of the bottom of said slot,
said clip comprising:

a frame having sides with a width therebetween
wedged into said grooves of said heat sink; and )

means for securing said electronic device to.
said frame. o

18. Theé combination recited in claim 17 wherein said
heat sink has upstanding parallel fins on a side opposite said
slot.

19. A clip for securing a heat sink having a slot
with grooves on opposing sides of the bottom of said slot, to
an electronic device, said clip comprising:

a frame having sides with a width therebetween
which can be wedged into said grooves of said heat sink; and

means for securing said electronic device to
said frame including a single raised up portion defined by two
parallel cuts in said frame, said parallel cuts being spaced
apart by the width of said electronic device so that the sides
of said frame outside of said raised-up portion are guide rails
for insertion of said device under said raised-up portion so
that said electronic device can be secured against said heat
sink by said raised up portion. |
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(3%). 13. The conbination recited i-h &gfm|ai-m 12, wherein said frane (10) has
a flat surface and wherein each of said feet (32, 34) is bifurcated and has
an indentation fitting2mt @ salippfent edcuriogi & beatd siz3g) hauing'ﬁmslot

combi nati onyk egi %ffeobas%%i Pobos 1RLIAIded 0 Sid A6t iP\r ALl yon

I's bent over to_forma stan portion (44) engaging the s sald
printed cirebi 8l665xenizs)deviqeesaid FebR SPPRI¥ABNIf r om cont actl ng said
printed circuit board. a frame having sides with a width therebetween

which can be wedged into said grooves of said heat sink; and

means for securing said electronic device to
said frame,

feet extending downwardly from said frame, said
feet being insertable into a printed circuit board, said feet
being in the surface of said frame, the surface of said frame
above said feet being bent over to form to a stand-off portion
engaging the surface of said printed circuit board to keep the
heat sink from contacting said printed circuit board.
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-8- "15.« The conbination r 62&25 a]%m 14, wherein FaREPLﬂCEMEN’T szgQTt'on
(44) hotdssaid heat sink ) 0 sard surface of sfi
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menbers extending parallel to but in opposite directiops fromsaid fins,§a
bott om ext endi ng between said two nmenbers, a slot (11)*-def+ree—by—sate—Hno
menbers angLaiMgves on opposing sides of said two nenbers at said bottom of
said slot,”sard clip conprising:

1. The combination of a heat sink (12) and a clip for securing an electronic
device to said heat sink, said heat sink (12) comprising:

upstanding parallel fins (14, 16) extending from said heat sink; and

a slot (11) on said heat sink defined by two members extending parallel to but
in opposite directions from said fins (14, 16) and a bottom extending between said
two members, said slot (11) having grooves on opposing sides of said members at
the bottom of said slot,' said clip comprising:

a frame (10) having sides with a width therebetween wedged into said grooves
of said heat sink; and

means for securing said electronic device (22) to said frame (10) so that said
device is held directly against said heat sink.

2. The combination recited in claim 1, wherein said heat sink (12) has upstanding
parallel fins on a side opposite said slot (11).

3. The combination recited in claim 1, wherein said clip has a barb (23) extending
outwardly from said frame (10), said barb bearing against said heat sink (12) to
secure said frame to said heat sink.

4. The combination recited in claim 3, wherein said frame includes two barbs (23)
extending outwardly from opposite sides of said frame (10).

5. The combination recited in claim 1, wherein said heat sink (12) has upstanding
parallel fins (14, 16) on a side opposite said slot.

6. The combination recited in claim 1, wherein said fins (14, 16) are in rows and
columns and wherein said frame (10) is rectangular with opposing sides of said frame
fitting in said grooves at the bottom of said slot (11) on said heat sink (12).



a frame: (10) having sides with a width therebetween whi
I nto said grooves of said heat sink; a barb (23) extend
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8. The combination recited in claim 1, wherein said means for securing said
electronic device (22) to said frame (10) includes a raised up portion (20) defined by
two paraliel cuts (28, 30) in said frame, said portion being raised up out of the plane
of said frame so that said electronic device can be secured against said heat sink
(12) by said raised up portion.

9. The combination recited in claim 8, wherein said parallel cuts (28, 30) are
spaced apart by the width of said electronic device (22) so that the sides of said
frame outside of said raised up portion (20) are guide rails for insertion of said device
under said raised up portion.

10. The combination recited in claim 1, wherein said electronic device is a
transistor (22).

11.  The combination recited in claim 1, wherein said frame (10) has downwardly
extending feet (32, 34) which can be inserted into a printed circuit board (35).

12.  The combination recited in claim 11, wherein said feet (32, 34) are solderable
to said printed circuit board (35).

13.  The combination recited in claim 12, wherein said frame (10) has a flat surface
and wherein each of said feet (32, 34) is bifurcated and has an indentation fitting into
said printed circuit board (35).

14. The combination recited in claim 12, wherein the surface above said
indentation is bent over to form a standoff portion (44) engaging the surface of said
printed circuit board (35) to keep the heat sink (12) from contacting said printed
circuit board.



slot (11) defined by said two menbers and ‘grooves on opposi ng sides of said
two nenbers at sqj jd slot, said clip conprising: a frane (10)
havi ng si des w tﬁl“lmmnmlmlrlgmt ween whi ch can be wedged into said -
grooves of said heat¢sitnk* afd * -9- neans for securing said electronic
device (22) to said franme (10) i ncl udi ngS-a single raised up portion (20)

defined by two parallel cuts (28, 30) in said frane, said parallel cuts
bei ng spaced apart by the width of said electronic device so that the sides

of salt d f151rre Phé SoAbiRkticrafetiteaiin i1 0WhbRIn ¥afd S4NdBFT Sortion f(24) holds
i nsertion of
said heat sink (12) above said surface of said prmted cnrcunt board (35) so that flux

and debris can be removed from said printed circuit board.

16. A clip for securing a heat sink (12) to an electronic device (22), said heat sink
having upstanding parallel fins (14, 16) and two members extending parallel to but in
opposite directions from said fins, a bottom extending between said two members, a
slot (11) defined by said two members and grooves on opposing sides of said fwo
members at said bottom of said slot, said clip comprising:

a frame (10) having sides with a width therebetween which can be wedged
into said grooves of said heat sink;

a barb (23) extending outwardly from said frame, said barb (23) bearing
against said heat sink (12) to secure said frame to said heat sink; and

means for securing said electronic device (22) to said frame (10) so that said
device is held directly against said heat sink.

17. The dlip recited in claim 16, wherein said frame (10) is resilient metal.

18.  The clip recited in claim 17, wherein said frame (10) is formed from a sheet of
said resilient metal.

19. A clip for securing a heat sink to an electronic device (22), said heat sink
having upstanding parallel fins (14, 16) and two members extending parallel to but in
opposite directions from said fins, a bottom extending between said two members, a
slot (11) defined by said two members and grooves on opposing sides of said two
members at said bottom of said slot, said clip comprising:

a frame (10) having sides with a width therebetween which can be wedged
into said grooves of said heat sink; and '
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sal d device under_said raised up portion so that said electronic device can

be secured direct heat sink (12) by said raised up portion.
20. Aclip for. H nmg“ﬁ "lg;]t,

ink (12) to an electronic device (22),
sai d heat sink hawi upswandi ng parallel fins (14, 16) and two nenbers
extending parallel to but in opposite dif%ections fromsaid fins, a bottom
ext endi ng between said two nenbers, a slot (11) defined by said two nenbers
and grooves on opposi ng sides of said two menbers at said bottom of said
slot, said clip conprising: a frame (10) having sides with a width

therebetmeen whi ch can be wedged into said grooves of said heat sink; and
means for seciR@ans i securiog: suq eledwnie QGY'EE)Q?)) ta spig framee(10) dpclydingnat
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parallel cuts being spaced apart by the width of said electromc device so that the

sides of said frame outside of said raised up portion are guide rails for insertion of
said device under said raised up portion so that said electronic device can be
secured directly against said heat sink (12) by said raised up portion.

20. A clip for securing a heat sink (12) to an electronic device (22), said heat sink
having upstanding parallel fins (14, 16) and two members extending parallel to but in
opposite directions from said fins, a bottom extending between said two members, a
slot (11) defined by said two members and grooves on opposing sides of said two
members at said bottom of said siot, said clip comprising:

a frame (10) having sides with a width therebetween which can be wedged
into said grooves of said heat sink; and

means for securing said electronic device (22) to said frame (10) so that said
device is held directly against said heat sink;

feet (32, 34) extending downwardly from said frame, said feet being insertable
into a printed circuit board (35), said feet being in the surface of said frame, the
surface of said frame above said feet being bent over to form a stand-off portion (44)
engaging the surface of said printed circuit board to keep the heat sink from
contacting said printed circuit board.
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