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THERMALLOY

PGA E-Z MouUNT™

PGA E-Z Mount™

i The PGA E-Z Mount™ elimmnates many
i problems assoclated with bonding the heat :
i sk to the pin gnd array The PGA E-Z Mount :

! spring clip

: gnd array 15 first placed 1nto the frame, then :
! the spring 1s placed 1n the heat sink and the
: spring 1s snapped over ndges on the frame The
! shoes may be used 1n place of the frame if :
! board space 1s tight The two shoes are placed |

under the outer pins of the pin gnd array to
: allow for spring clip attachment

The heat sink and spring clip may :
alternatively be placed on the pin gnd array
: after wave solder if desired The PGA E-Z :
i Mount also allows you to remove the heat sink :

: from the device after wave solder 1f necessary

also eliminated

: PGA E-Z Mounts are ordered separately.
To order:

for a 2330B heat sink

¢ number

The PGA E-Z Mount prevents chip breakage
i caused by the thermal expansion mismatch
assoclated with epoxy bonding The hassles

: provides an easy, positive mechanical means of and mess of these secondary operations are i

! attachment The PGA E-Z Mount consists of a : :
! plastic “frame” or two plastic “shoes” and a |  Pm fin and radial fin heat sinks both may be
i used with the PGA E-Z Mount assembly using

The attachment procedure 15 easy The pin i either the frame or the shoes Heat smks and

To order the PGA E-Z Mount with the frame
attachment method, simply specify the :
: Assembly number corresponding to the heat :
i sink you have selected. For example, 8315-PF15 :

To order the PGA E-Z Mount with the shoe
: attachment method, simply replace the frame
with the shoe number that
: corresponds to the heat sink you have selected

HEAT SINK

For example, 8301-PF15 for a 2330B heat sink

Pin Grid Array Attachment Frames

Frame D D i D Weight Spring Assembly No.
A B C (1bs./grams)
8311 1350 1150 150 0004 PF11 8311-PF11 8315-PF156
(34 29) (29.21) (381) (181) : with 2330B Heat Sink
8313 1 600 1400 185 0 006 PF13 8313-PF13 :
(40 64) (35 56) (4 70) (272)
8314 1700 1480 0185 0007 PF14 8314-PF14
(43 18) (37 59) (4 70) (318) : 8304 Shoe
8315 1800 1542 185 0008 PF15 8315-PF15
{45 72) (39 17) (4 70) (363) or SP15 or 8315-5P15 : e 450 |
8316 1900 1700 185 0008 PF16 8316-PF16 o
(48 26) (43 18) (4 70) (3 63) vore
8317 2 000 1820 210 0008 PF17 8317-PF17 e
(50 80) (46 23) (533) (3 63) ! ossoia (508) .
8318 2100 1900 210 0009 PF18 8318-PF18 3 (BSITYRIS) ‘ |_-| 254)
(53 34) (48 26) (533) (4 08) : 006 6O+ —f i
8320 2300 2050 230 0009 PF20 8320-PF20 oo 9——* 200 20 &20)
(5842)  (5207) (584) (4 08) L[ oo 7§
8321 2400 2150 0210 0013 PF21 8321-PF21 : I }
(60 96) (54 61) (5633) (5 90) : I )
: (137
US Patent No 4,745,456 UK Patent No 2195061 : 354 254)
in Grid Array Attachment Shoe -
Shoes Dimensions Weight i Son
8301 See dimensions in the profiles below 0001 (0 45)
8302 See dimensions 1n the profiles below 0001 (0 45) ©76)
8304 See dimensions 1n 2he p;of;les below 0001 (0 45) NOTE TOLERANCES = 011(28) UNLESS
atent Pending

Materials and Fimishes: Shoe and Frame: Polyphenylene Sulfide (PPS) per ASTM D4067-84-PPS 000G40A43443,

annealed after molding Flammability UL 94 V-0 and 5V, no fimsh UL “E" Card number E54700(N)
8302 Shoe 1
4

Springs: Music wire, pre-tinned fimsh
o

Al 00‘?6)_‘
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| 200
065 DIA | 15 %8) :
[ 100 H
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4 0O O4——L a0 3% :
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Eﬁﬁ— -+ T;—L—M 7 : )
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2300 Series Pin Fin Heat Sinks

e Ommnidirectional heat sinks for pin AIR VELOGITY FEET PER MINUTE AIR VELOCITY. FEET PER MINUTE
o 200 400 600 800 1000 D] 200 400 600 800 1000 . M
- :
gnd arrays. 00 °3 . e “ 5 e
w W s
¢ [deally suited to impingement 59 4 o g e Z s g ? ® o 3% 1
e 4 = 5] @ .
coohng F3 o Lo 27 o3 BQ Lo
e 0’26 s 9p ¢ = Q) © R
® 20% greater performance than B2 3 g g= L
w @ @ :
extruded equivalents. £ ‘ez g3 S E
14 @ :
« Heat Sinks may be bonded to th h E A S = g9 i
eat Sinks may be bonde to the ég 20 = zéi égzo )‘/ ;}\D/@\QQ: 2 %% :
PGA with epoxy or with the PGA g ] a®
) o F 0 [V = .
E-Z Mount™* a 2 4 6 8 10 ° 2 4 6 8 10 :
HEAT DISSIPATED WATTS HEAT DISSIPATED - WATTS E
@® 2319 @ 2321 © 2330 @ 2332 @2325@2333@2334@2335@2}42 ;
AIR VELOCITY - FEET PER MINUTE AIR VELOCITY FEET PER MINUTE E
o 200 400 800 80O 1000 o 200 400 800 800 1000 E
100 10 £ 100 20 i :
< w :
wo w e wo 18 ; = :
5% w s 2% S° 80 w 3Lt
M OIie; I WES
sy A w’ Gy ws oot
a g B0 6 Op Iy ﬂsl 80 12 O R
=% Z2z = = E E .
Huw g5 Eu el
w
2341B g 2 A ¢ 2z i
o 10N €2 2x BER
ga 2 2 2 w20 4 1x :
T c g2 zo : B3 i
0 ° % 0 0o & :
o 2 4 6 8 10 "] 02 04 06 o8 10 12 14 16 18 20 E
HEAT DISSIPATED WATTS HEAT DISSIPATED WATTS E
@ 2326 @2320 © 2338 M
2341 :
AIR VELOCITY FEET PER MINUTE §
Q 200 400 600 800 1000 S
100 20 g :
£
w o H
N A ) % 3 ‘S( .
= & :
<z w O .
o il wos
tgw wes
o< <L
cy s a8
g% ¢ 8%
784 TO 3
: 58 EORRENEN o 2x
2330B Heat Sink Yz —t5 I
. g
with 8315-PF15 PGA E-Z Mount o " " . . LT
HEAT DISSIPATED - WATTS g
(@ 23078238 [OF:"2 E
° :
W o° ;
= N ORI MAXIMUM DEVIATION ALLOWED
FIN DIRECTION :
+015 TYPICAL ALL FINS :
- 000 DETAIL A"
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Pin Fin Heat Sinks
Rg Natural Rg Forced PGA E-Z Mount
PGA Convection Convection PmFin  Weight Frame Spnng Dimensions Typical
Model Size C/W* (400 FPM)°’C/W Matnx (Ibs./grams) | A A B C D E F G H 1 J
2341B N/A 341 180 4x6 004 N/A N/A 685 400 400 052 060 060 064 052 5 5
(181) (17 40) (1016) (1016) (132) (152) (152) (162) (132)
2327B 11x11 136 52 7x9 027 N/A N/A 1105 1100 600 150 065 065 062 062 8 8
(12 25) (28 07) (2794) (1524) (381) (165) (165) (157) (157)
2328B 11x11 144 62 7x8 028 8311 PF11 975 1100 600 150 065 065 062 062 7 7
(12 70) (24 76) (2794) (1524) (381) (165) (165) (157) (157)
2337B 12x12 129 31 8x9 036 A PF11 1105 1200 650 200 065 065 059 059 8 8
(16 33) (28 07) (3048) (1651) (508) (165) (165) (150) (150)
2326B 13x13 100 30 8x10 041 8313 PF13 1235 1300 650 200 065 065 061 061 9 9
(18 60) o (3137) (3302) (1651) (508) (165) (165 (155 (155)
2338B 13x13 130 30 9x10 034 8313 PF13 1235 1300 490 130 065 065 082 060 9 9
(15 42) a (3137) (3302) (1245) (330) (165) (165) (208) (152)
2329B 14x14 100 30 9x10 045 8314 PF14 1235 1358 650 200 065 065 076 062 9 9
(2041) (3137) (3449) {(1651) (508) (165) (165 (193) (157)
2319B 15x156 125 35 10x 12 033 8315 PF15 1495 1500 400 120 065 065 060 060 11 1
(14 97) (37 97) (3810) (1016) (305) (165 (165 (152) (152)
2330B 15x15 92 28 10x12 062 8315 PF15 1495 1500 650 200 065 065 076 060 11 11
(28 12) (37 97) (3810) (1651) (508) (165} ({(165) (193) (152)
23218 17x17 100 39 12x 13 043 8317 PF17 1625 1700 350 120 065 065 061 061 12 12
18x 18 (19 50) 8318 PF18 | (4128) (43 18) (889) (305) (165) (165) (155 (155) :
2332B 17x17 82 20 12x13 078 8317 PF17 1625 1700 650 200 065 065 072 050 12 12 H
18x 18 (35 38) 8318 PF18 | (4128) (4318) (1651) (508) (165) (165) (183) (127) :
2333B 17x17 72 20 12x14 087 8317 PF17 1755 1800 650 200 065 065 073 051 13 13
18x 18 (39 46) 8318 PF18 | (44 58) (4572) (1651) (508) {165) (165 (185) (130)
2342B 17x17 103 30 14x14 046 8317 PF17 1755 1800 275 120 065 065 070 058 13 13
18x 18 (20 86) 8318 PF18 | (44 58) (45 72) (698) (305) (165) (165) ({178) (147)
2335B 19x19 72 20 12x 15 095 A PF19 1885 1900 650 200 065 065 085 063 14 14
(43 09) F'N (47 88) (4826) (1651) (508) (165) (165) (216) (160)
2325B 21x21 83 21 16x 16 070 8321 PF21 2015 2100 400 120 065 065 060 060 15 15
(31 75) (51 18) (5334) (1016) (305) (165 (165) (152) (152)
2334B 21x21 65 21 14x16 112 8321 PF21 2015 2100 650 200 065 065 064 050 15 15
(50 80) (51 18) (5334) (1651) (508) (165) (165) (162) (127)
US Patent Nos 4,879, 891 and 4,884,331 UK Patent No 2204181
Note: Tolerances are + 011 ( 28) unless otherwise specified
* The thermal resistance is based on mounting surface temperature nise of 75°C above the ambient

Notes:
A Inorder to achieve fin uniformity, vanation from mimmum fin dimension to maximum fin dimension must be 016  41) or less
A Tolerances do not apply to last row of fins due to manufactunng vanances This row, however, meets requurements as specified n note A above
A Cut off erther end to be +1/2° angulanty in relation to extruded length
A Dimensions and tolerances are to be considered at the extruded base unless otherwise specified
A Fn layout as shown 1s intended to be representative only The actual fin count and layout 1s specified in the table
A The 8301, 8302, or 8304 “shoes” may be used 1n place of the frame 1f desired
A\ The PF13 and PF19 springs are available on special order - contact the factory
A The PGA E-Z Mount 1s compatible with heat sinks histed under smaller PGA sizes

e For pin gnid arrays of 15 x 15 pins AIR VELOGITY - FEET PER MINUTE
«H 0 200 400 600 800 1000 149 per 4990 pep
1gh fin ratio, 12 1 (fin height fin spacing), 100 A @79m) @5 40)
provides 100% more surface area then wo ® = g E
b3 <
conventional extrusion of same size g e % oz
4 s o e 1500 7806 ExTRUDED
Y 3 Qp (@810 +38 +38) DIRECTION
=< 50 2 E -0
Cu ha
g4 2 52
f’ 2w ] & 2 2001010_| l__
>
5 5 20 ——t 1 § § (5 08+ 25)
T go
£ :
0 ° 2 4 6 8 m° = Note, Radu allowable on tips of fins and between fins at :
HEAT DISSIPATED - WATTS the base :
Weight PGA E-Z Mount™
2380B Model (lbs./grams) Frame Spring

with 8315-PF15  2380B------ 138 (62 60) ------ 8315 ---------- PF15
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RADIAL FIN
HEAT SINKS

2280 and 2290 Series

10004 015 DIA DA A— _ 12504 015 DIA  Designed for gate arrays packaged 1n pin gnd arrays
2287 | oo 2288, , 2293 zos 015 g g ys packaged n pin g y
2292 » Nine alternatives for diffening pin gnd array sizes and
heat sink heights
o The 2287 and 2293 offer wide fin spacing, allowing air :
P g g :
flow to several in-line heat sinks :
AIR VELOCITY FEET PER MINUTE
] 200 400 800 800 1000 s
100 20 & H
B g, i
w oo .
255 MAX 420 010 »%-: "lso @ £ @ ® § g
® 48 300! 300 020, 15 67E 2° 520+ 021 <z (e H
‘ -1 @ sztxusz:())"" (935‘_‘:%4& - ezEs) A RECE . SRR E é 60 @ L)L 12 § £
== Bu S Be
I 2% i~ 1 | I E- S
o aay = —sfoot s ; % 20 N ; S :
ts Frad (75 242 387 | = (&0241':;3)” ~ £z yd 22
2294 ™ o 5 , 87
1.250% 010 DIA 2297, 2289 0 1 2 3 4 5
(31 75% 25) 2298 (2'7'8,?) DI HEAT DISSIPATED - WATTS :
! @z2z8s @2287 © 2288 2292
}\ AIR VELOCITY FEET PER MINUTE
@ 0 200 400 800 BOO 1000 . M
100 0%20) ® =
~+ g0, ® WEE
Ex 7 g8 !
I g ~ Wi
o | 520+ 020 gg D -
396 MAX (—5—219192520150)”] (ERET) ) ] | o BE \%/ -
L p— 520¢ 010, e ——— L s 83 i
(3 21x 257 o5 L) % 8 wso
(G _—l (120:4) DA L_ Ty l, ANON A . 25 :
G2 20 / = 4 E %
T :
T o 0 F :
600+ mo# *smtms ° 2 4 3 8 10
(15 242 25) [~ {15 243 3671 [ HEAT DISSIPATED - WATTS :
DIA @ 2204 @2293 Q2298 G297 ©2298 :
2296 0Uls o Note. Thermal performance 1s based on gold chromate finish
Weight Weight PGAE-Z Mount :
™ Model Dia.A (lbs./grams) Model Dia.A (lbs./grams) Frame* Spring :
S/ 008 (3 63) -~ 023 (10 44)------ 8314------- SP15
014 (6 36) --- 024 (10 90)------ 8314------- SP16
005 (2.27) P71 PR— 047 (21 32)----- 8314-—-SP15
ey ----- 021 (9 53) 2297B--------- 1250 - 040 (18 16)------ 8314------- SP15
| 2298B----—- 1500 -+ 050 (22 70)----- 8315-----—SP15
— Note. Thermalloy's engineers will gladly assist in the :
s - e, application of the designs shown, or will custom design aheat ~ * The 8301, 8302, or 8304 “shoes” may be used in place of the frame if
sink that meets your exact thermal and mechamcal desired :
speafications :
2362B, 2366B
AIR VELOCITY FEET PER MINUTE i
0 200 400 800 8300 1000 5
100 10 % H
J\ ) :
w® s 0108 s 3k
4 £3 i
2 :
vl - §° s
a < < = .
> w A) % E :
w > = =
©g 40 =— ‘e g
2362 4 o, 3 2366
2 = i . :
- l z - with 8315-SP15 :
520020 )0 o ! o E :
720:020 | (132150 o 2 4 6 8 10 :
(1B.29= 51) DV . :
NOTE TOLERANCES = 011(28) UNLESS HE/\“T DISSIPATED - WATTS Optimum heat transfer through extended :
OTHERWISE SPECIFIED Bwe () 2w surface area n small volume :
= :
2366 w792 Weight e May bond with epoxy, or use PGA E-Z H
715 er Model {Ibs./grams) Mount for 15 x 15 pm PGA's :
s 2362B 012 (5 44) ® The 2362 has 3 fins, the 2366 has 9 fins
[ Te0a(0e | 2366B 026 (11 79)
520+ 020

720+ 020
1820257

@321z 51 OA

DiA

NQTE TOLERANCES = 011( 28) UNLESS
OTHERWISE NOTED
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Test Data-General P~

JOINT CONTACT RESISTANCE

VS JOINT PRESSURE Thermalloy has experimentally examined
: the interface thermal resistance versus :
1.0 ! nterface pressure for dry and grease filled
joints These data have been normalized to unit
\ areas and the results are shown 1n the graph
0.9 { For comparnson, the graph also shows the !
\ ! results of other expenimenters* and, as can be
i seen, the test results compare rather favorably
0.8 i considening all the vanables mvolved
b3 \\QD\ i Test data were obtamed by attaching a
£ : heater block to one side of the interface jont :
O 06 and a liquid cooled loop on the opposing
E_T ~~ ! surface The test set-up was thermally 1solated :
®] \ ! from the environment to mimmize an energy
<Z( 0.5 leak from the exposed edges or surfaces
('7) — i (guarded plate) of the set-up The energy mput |
7] \ i was measured by the current/voltage input and
E 0.4 i the temperature drop across the joint measured :
|- \ using 36 gauge thermocouples embedded 1n
S() i the jomnt plates The jownt load was imposed at :
E 0.3 the area centroid and measured using the
8 @\ Chanthin gauge/loading instrument
0.2 . :
: ” Warren M Rohsenow and James P Hartnett, Handbook of i
¢ Heat Transfer, McGraw-Hill, 1973
01
00
00 05 10 15 20 25 30
JOINT PRESSURE (#/in2)
(® 1.501n. x 1.50 in /no grease
ROHSENOW/HARTNETT
Handbook of Heat Transfer
(© 1.50In x 150 /with grease
Many tests and evaluations have been : INTRODUCTION
; conducted on PGA heat sinks by i EIR 87-1012 Heat Sinks for Gate Arrays
i Thermalloy's Engineering Department They : ,pypon/p ATTACHMENT AND INTERFACE DATA
! are avallable to you upon request by calling :
¢ your local Thermalloy representative or the EIR 87-1021 Adhesives for Heat Sink Attachment :
factory directly. EIR 87-1035 An Abbrewviated Analysis of the Thermal Expansion Mismatch Substrate-to-Heat
: : Smk ASIC Applications :
EIR 87-1022 Interface Thermal Resistance (RgCS) Data for Gate Array Heat Sink Apphcations
: EIR 90-1003 Interface Resistance vs Transistor Loading - General :
PIN FIN AND HIGH FIN RATIO HEAT SINKS —_

EIR 87-1026 Thermal Performance of Pin Fin and High Fin Ratio (HFR) Heat Sinks 2328B, '
2330B, 2334B, and 2384B :

EIR 87-1027 Thermal Companson of the 2330B vs a 4/10 Inch Tall 2330B :
EIR 87-1040 Simulated PGA Performance Using the 8315-5P15 Frame and Spring with
i Vanous Heat Sinks. : °

© February, 1993, Thermalloy, Inc
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