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BGA THERMAL SOLUTIONS MATRIX

The following table represents Wakefield Thermal recommendations for a varety of standard BGA sizes. However, this
i= by no means a complete list of components that can be used with these heat sinks, To determine suitability for your
particular component, request a BGA heat =ink evaluation kit

BGA Heat Sink Heat Sink Height Recommended Attachment
Sizes (mm) Footprint (mm) {inches) Series # Method
17 17 %47 Af 10650 Adhesive
19 19%19 1.00 &02 Adhesive
21 21x M An D10850 Adhesive
21 214 25 35 45 ED 624 Adhesive
3 2% 22 A0 60 604 Adhesive
23 22 %22 75 G605 Adheswe
25 25 %25 25 35 A5 B0 625 Adhesive
27 28 %28 25 35 45 B0 G582 Adhesive
29 30 x 30 J7 606 Adhesive
£ 31 x 28 65 607 Adhesive
31 31 %31 B0 811 Adhesive
33 32 %32 35 40 G510 Adhesive
35 35 %35 65 612 Adhesive
35 35x35 250 35 45 B0 642 Adhesive
35 35 %35 25 35 45 A0 630 Adhesive
IS5 T %37 50 613 Adhesive
375 37 %37 o) 659 Adhesive
457 x 355 37w 47 80 617 Adhesie
40 3B % 38 30 50 1.00 614 Adhesive
375 32 x 38 29 560 Adhesive
40 40 % 28 35 643 Clip
40 40 % 40 26 53 655 Adhesie
425 41 % 41 A1 815 Adhesive
45 43 % 43 20 25 35 45 B0 628 Adhesive
45 43 % 43 J5 662 Adhesive
475 47w 47 80 616 Adhesie
50 50 % 50 A0 &85 B0 1.00 698 Adhesive
50 51 %51 20 1.00 618 Adhesive
50 52 %51 B0 622 Adhesive
50 53 x4y A0 /5 B0 1.00 798 Adhesie
50 64 % 51 24 820 Adhesive
up to 45 73 %50 50 1.00 609 Clip
up to 45 73 %50 85 619 Clip
RoHS COMPLIANCE

Flease note that Wakefield Thermal's part numbers designated with an “E" in this catalog denote new parts in compliance
with the RoHS initiative, with the exception of our Precision Clamps. Wakefield-Vette will still continue to offer non-
RoMS compliant versions of these parts. Please be aware that many Wakefigid- \ette Standard parts have always been
compliant since their design inception and therefore will not carry the "E* designation.

Wakefieid Thermal's requests that you refer to the RoHS compliance toal on our website at www . wakefield-vettelcom to
verify RoHS compliance. If you require further clarification or information regarding RoHS, please contact the factory,

Contact us: (603) 635-2800 7
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THERMAL INTERFACE WAKEFIELDTH ERMAL

THERMAL INTERFACE MATERIAL PART NUMBER GUIDE

All of the heat sinks shown in this catalog are available with any of the following thermal tape and interface materials,
pre-applied at the factory, Use the “T" series, thermally enhanced, pressure sensitive adhesives to attach the heat sink to
the electronic package and provide a good thermal link to the heat sink. Specify these materials in applications where the
heat sink will be flxed to the electronic package by some mechanical means other than a tape. Please note that none of
these materials are for use in applications reguiring electrical isolation from the electronic device. All options other than
-T1 and -T4 are RoHS compllant.

MNote: To obtain the estimated thermal resistance of the interface material in your application, divide the thermal
impedance value by the area of the pad In sguare inches, For example, 3 2" x 2" piece of T4 has a resistance of 1,10
C-n"2/W v 4 inn2=0.275 T/W

“T" Series Thermally Enhanced Pressure Sensitive Adhesives

Manufacturer Thermal Impedance | Thickness,

Suffix Product C-int2/wW Inches Package Surface, Comments

-T1 Chemerics, TA05 047 0.006 Metal/ceramic; aluminum carrier

-TE Chomerics, TAO5R 0.47 0.00& RoH5-compliant version of -T1

-T2 Chomerics, T412 0.25 0.009 Metal/ceramic; very good
performance and conformity

-T4 Chomerics, T410 110 0007 Plastic

-T4E Chomerics, T410R 1.10 0.007 RoHS-compliant version of -T4

-T5 Chomerics, T411 1.00 0.011 Plastic; conforms to cut-of-flat packages

-Te 3M, BE10D 0.EE 0.010 Metal/ceramic; very good

adhesion and conformity
-T7 Bergguist, BP 108 1.28 0.008 Metal/ceramic; electrically insulating

ORDERING INFORMATION

Once you have chosen heat sink and thermal interface material that meets your thermal & mechanical
requirements it is easy to designate the part number. Simply add the interface material suffix referenced
on the chart above to the base part number for the heat sink, The base part number already includes
information regarding its size and finish.

Example:
To order the 658 Series heat sink at 350" tall with the T5 thermal interface material, specify part number:
656-35AB - T5

From Catalog Page XX —— —Lme Table on Page XX

g ] wakefield-vette.com
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With the increase in heat dissipation from microefectronics devices and the reduction
in overall form factors, thermal manggement becomes a more important element of
electranic product design,

Both the performance reliability and life expectancy of electronic equipment are inversely
related to the component temperature of the equipment. The refationship between the
relighility and the operating temperature of o typicol silicon semi-conductor device

shows that a reduction in the temperature corresponds to an exponential increase in the
reliability and life expectancy of the device. Therefare, long life and reliable performance of
o component may be achieved by effectively controlling the device operating temperature
within the limits set by the device design engineers.

Heat sinks are devices that enhance heat dissipation from a hot surface,usually the

case of o heat generating component, to o cooler ambient, usually air. For the following
discussions, air is assumed to be the cooling fluid. In most situations, heat transfer across
the interface between the solid surfoce and the coolant air is the least efficient within the
system, and the solid-air interfoce represents the greatest barrier for heat dissipation. A
heat sink fowers this barrier mainly by increasing the surfoce area that /s in direct contact
with the coolant. This allows more heat to be dissipoted and/or lowers the device operating
temperature, The primary purpose of a heat sink is to mointain the device temperature
below the maximum allowable temperature specified by the device manufacturers,
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WAKEFIELDTHERMAL

HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

&

. ¥ 8= 133 OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs

The 624 Series 2 an omnidirectional pin fin heat sink for both natural and

forced-convection applications.
Applications include network rauters and switches, high-resolution

printers, digital cameras, consumer videa games, digital wideo disks (DVED)

and global positioning systems (GP5),

PRODUCT FEATURES

+ Avallable in four standard
helghts, .25 inch, 35inch,
A5 inch, and 60 inch,

+ Avallable with pressure

Fin Haight sensitive adhesives for

Standard Base Dimensions A T:rpn:al Weight guilck and sasy mounting.,

PN in, 54, in:{mm) | Applications | 1bs. (grams) Ses Page B,

624-2548 BATE2T) 250 [BA) 27mrm BGa& 009 (4.09

f24-3548 B2 350(8.9) 1mim BaA A7 (4.549)

h24-4548 BT (20 ASD17.4) 21mim Bilad a15 (681}

624-60AR 227213 ADB(152) | 21mm BGA 026411,80)

‘Material: Aluminum, Black Ancdized

624 THERMAL PERFORMANCE MECHANICAL DIMENSIONS
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OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs [r&idd: 3

PRODUCT FEATURES

+ Awvallable in four standard
helghts, .25 Inch, 35 Inch,
AL inchy, and 60 inch,

+ Available with pressure

The 625 Series is an omnidirectional pin fin heat sink for both natural
and forced-convection applications.

Applications include netwark routers and switches, high-resolution
printers, digital cameras, consurmer video garmes, digital video disks
(DVD) and global positioning systems (GPS).

sensitive adhesives for Fin Height

fuick and easy maurting, Standard Base Dimens|ans A Trpu:al Welght

See Page 8. P in. 50. i {mimj) Applications Ibs, (grams)
625-2558 G841 25) o240 (6.4 25 mim BG4 312 (5.45)
fi25-3558 584 (25) (350 (&4) 25 mm BG4 014 (6.36)
625-4548 984 (25) L.A50¢11.4) 25 mm BGA D18 {8.17)
nEG-B0AS 984 (25) 0.B30 (15.2) 25 mm BGA 030 {13.63)
Material: Aluminum, Black Anodized

625 THERMAL PERFORMANCE MECHANICAL DIMENSIONS
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WAKEFIELDTHERMAL

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs By 134 3

Standard | Basze Dimensions Helght Typical Heat Sink Weight
P/N in, {rmm} in.{mm) | Application Finish Ibs. igrams}
G59-GEAB 1.45 (36.8) 500 BE0NES) [ 2mm BEA | Black Anodizad | D00 [22.68)

Nates: 1. Optiaral factory pre-applisd pressuiresersitive sohesive Ges Page i

NATURAL AND FORCED

MECHANICAL DIMENSIONS CONVECTION CHARACTERISTICS
AN VELOGITY (L8N
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VEAT BHESPATED (WA TS

OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs
CERRIS SR AND POWERPC™

Standard |Base Dimensions [ Dimension *A7| Dimension 8" Typical Heat Sink Welght
P in. {rmmj} In. {rmmj} in. {rmm) Applications Firiish I, {grams)
B55-ZBAE [ 1200 {406) 50 0260 {6.6) 0125 {3.3) Adimen BGA | Black Anpdized | 0038 (17.07)
655-5348 | 1,600 (40.4) 5q 0525 {13.3) 0745 (2.5 Admm Bha | Black Anodized | (L.050 (22.68]
Notes: 1. Cpticnal factory pre-appied pressure-sensiive adhesive 526 Pags &

NATURAL AND FORCED
CONVECTION CHARACTERISTICS
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HEAT DS TID WA TR
OMNIDIRECTIOMAL PIN FIN HEAT SINK FOR BGAs
AND POWERPC™ [EELRI S| 3
Standard | Base Dimensions | Dimension “A" Typical Heat Sink Welght
PiM ir. {rrirm) ir. {rrrm) Applications Firtish ibs, (grams)
B5E-2548 1700 (27,59} 5 0250 (G.4) 27mm BGaA | Black &nodized | 00713 (5.67)
G55-35A8 1100 (275} =g 0350 (1.9 2¥mim BGA | Black Anodized | 0015 (670
B5E-4548 1.700{(27.9) 5 0450 (11.4) 27mm BGA | Black Anodized | 0.019{8.50)
G55-604A8 1100 (27 5} =g 0600 (15.2) 27mm BGA | Black Anodized | 0,021 (14.17)
Mates; 1 Optiaral factary preapplied pressure-sensitive adheswe Ses Page 8,
MNATURAL AND FORCED
MECHAMICAL DIMEMSIONS CONVECTION CHARACTERISTICS
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WAKEFIELDTHERMAL

HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

SISO I UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

Standard | Base Dimensions | Height Typlcal Heat Sink Welght
PN In: {mm) in.{rmum) | Application Finish Ibs, jgrams)

GEO-ZFAE | 1.53050. (3RS0 | 0285 (7.2} | 37mm BGA | Black Anodized | 0037 (14.17)
Notes: | Gptonal lactony pre-appled pressurg-sensiive adhesive. See Paga-d.

MECHAMNICAL DIMENSIONS MATURAL AND FORCED
COMVECTION CHARACTERISTICS
AR VELOCITY (LFM)
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UNIDIRECTIONAL FIN HEAT SINK FOR BGAs Ty 2413

The 642 Series |s an unidirectional pin fin heat sink for bath natural and
PRODUCT FEATURES farced-canvection appllcations.

* Available in four standard | Applications Include network routers and switches, high-resalution
heights, .25 Inch, .35 inch, printers, digital cameras, consumer video games, digital video disks (DVD)
ASinch, and &0 inch. arid glebal positioning systems (GPS).

+ Avallable with pressure
sensitive adhesives for standard  |Base Dimenstons| Fin Helght "4 Typical Weight
fulck and easy maounting, [ in. 5q. in. {rmim) Applications | bs. {grams}
See Page 8. A42-2548 1.378 (35] 250 {6.4) 15 mm BGA | 022 (299

B42-3548 1378 (35} 350{8.9) asmmBGeA | D27 (12.26)
H42-45A8 1,378 (35 ASD(114) | ISmmBGEA | 031 (1407
B42-60AS 1,378 (35} AOD(16y | ASmmBGA | .039(017.71)
Material: Alurminum, Black Anodized

MECHANICAL DIMENSIONS B4 THERMAL PERFORISANCE
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i = | INTEGRATED CIRCUIT
WAKEFIELDTHERMAL  COOLING HEAT SINKS

OMNIDIRECTIONAL PIN FIN HEAT SINK FOR LIMITED HEIGHT BGAs BGlsras:4]3

Standard | Base Dimensions|  Height Typical Heat Sink Waeight
PN in. {rmim) in.{mm) | Applications Finish Ibs_(grams)

Bh2-1540 | 1713 (43.5) 5q 0150 (2.8) | A5rmm BEA Gaid fridige 0.019 {8.50)
BE2-1540 | 171343505 | 0.160(38) | Abenm BGA | Black Ancdized | 0.019 (8.50)
Wotes: 1 Optianal factory preanplied pressure-sensitive adhesne. See Page 8,

MATURAL AND FORCED

MECHARICAE DIMENRION CONVECTION CHARACTERISTICS
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Dimensions: in. (mm) HEAT DESSIPATED (WATTE

LB A OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs

N

Standard Base Dimenslons Dimensions "A" [ Typical Heat Sink Weight
P/ i, (rmm) in. {rmm) Applications Finish Ibs, [grams)
G2E-Z0A8 | 1.750 [44.5) x 1700 (432} 0200 (5} A5mm BGA - | Black Anodized G031 (1407}
6282548 | 1,750 (445} %1, 700 (432} 0.250 (6.4) ASmm BGA | Black Anodized 0.038 (1701}
628-35A8 | 1.750 [44.5) x 1,700 (43:2) 0.350 (8.9 A5mm BGA . | Black Anodized 0044 (19:84)
6284048 | 1.750 (44.5) 1,700 (43.2) 0.400(10.2) | 45mm BGaA | Black Anadized (050 122 68}
G2E-BRAE | 1,750 [44.5)« 1,700 (432} LA5E (16.5) [ 45mm BGA | Black Anodized 0056 (2557}
‘Notes: |, Dpticnal factony pre-applisel pressute-sansitive adhesive. Se= faged.

MATURAL CONVECTION CHARACTERISTICS

MECHANICAL DIMEMSIONS 1]
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WAKEFIELDTHERMAL

HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

OMNIDIRECTIOMAL PIN FIN HEAT SINK FOR BGAs

The 630 Series s an amnidirectional pin in heat sink for both
natural and forced-comnvection applications.

Applications include network rodters and switches, high-

resolution printers, digital cameras, cansumer video games,
digital video disks (DVD) and global positioning systems (GPS).

PRODUCT FEATURES

+ Avatable in four standard
helghts, .25 inch, 35 Inch,
45 inch, and &0 inch.

+ Avallable with pressure

p_— Fin Hilgh: ieat " sensitive adhesives for
Standard | Base Dimensions AT pica Welght Lick and essy mMountin
PM in, 5q. i () Applications Ibs. (grams) gen Page 8 y E:
£30-2548 1.378 {25} 250 (G.4) 3% mm BEA 009 {4.09)
B30-3548 1. 378 (35} 450 (5.5 35mam BiEA 007 4,959
E30-4548H 1378 (35) AL0(11.4) A5rmim BiA ME[EET)
EA0-G0AB 1.378 (25} 0TS 35mim BGA J26(11.80)
Materiak Aluminum, Black Arodired
MECHAMNICAL DIMEMSIONS 38 THERBAL PERFOAMARCE
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Dimensions: in.
OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs JEEEEISY S :
Standard Base Dimensions Dirnensions A" Tﬁph:al Heat 5ink Weight
PN In. {rmm) in. ¢rmim) Applications Finish Ibs._ {grarmis)
E9H-4048 2100533 sn. CLaing (10:22) 8. ASrmm BEA Black Ancdized 0075 (34.02)
L85-G548 2100053 2 =0. 0650 (16.5) <q. A4mm BEA Black Anpdized 0115 (53-8BE]
EGE-B0AB 2.100 {53.3) =0, 0.800[20.3) &g A5rnim B Black Ancdized 1,125 (56.70)
E95-100AB 2.1 [53.3) 59 1 OO0 425 4 50, ASmam BizA Black Anadizied 0,744 (65 20]
Notes: 1. Optional factory preapplied pressure sensitive adiesyve. Ses Page & -

MECHANICAL DIMENSIONS
FORCED CONVECTION THERMAL PERFORMAMNCE DATA

EERBBERABE g F (FLOW PARALLEL TO EXTRUSION DIRECTION)
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WAKEFIELDTHERMAL

PIN FIN HEAT SINK FOR BGAs VALY 4]

INTEGRATED CIRCUIT
COOLING HEAT SINKS

Standard Baze Dimengions Dirmensions "A" Typical Heat Sink Weight

P/ Ir. (rmm) In. {rmim) Applications Finlsh Ibs. [grams)
THE-10A8 200153,3) x 1860 (47.2) 0400 (10.2) 45mm B4 Black Armdlzad 0063 [28.35]
TOE-65A8 20045230 % 1860 (47, G50 [146.5) A5mm BGA Black Ancdizad 0706 (48.19)
THE-BOAR 21004539 % 1,850 (47.2) 0.800 (203 A5mmem BGA Blzack Anodlad 0113 (8103
F9E-100A8 27000533 x 1.860 (47.2) 1.000 (25.4) ASmm BG4 Black ancdized Q137 {59.53)

FORCED CONVECTION THERMAL PERFORMANCE DATA
(FLOW PARALLEL TO EXTRUSION DIRECTION)

MECHANICAL DIMENSIONS

|
THE S~ B ====
L] -
".:'n E g —_— |""'Pﬂ Fn IHI - ot P TR o \\ -
i =|wv] | ===
aaaad ! - |- i ~ 1
suen — =7 ] it | | 1‘ wh [T oomra ] i? :: \}\ e 1
el h‘l T e es | EER e \{35‘__{;;"_\‘.‘-{“
4 - Dimensions: in. (mm) = T =
I.I. ! L | S e e RO WS
a o ™ m L) o "I
AT L

NOTES:

KEEY
I Heat sink mounting swfzce flatness. 0.0047 TIR

[CI7a8-4040 & TOB-ESAR O 795d0aE  WTSE- 10040

2. Optinnal factory pre-applied preszure-sensitive adhesive.
Ese Page

GRS OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs

The Serles 643-35AP is ar amnidirectional pin fin heat sink for both
natural and farced-coanvection applications designed ta fita £0 mm BGA
Applications include network routers and switches, high-resolution 3
printers, digital cameras, consumer video games, digital video disks
{DVD) and global positianing systems (GPS),

PRODUCT FEATURES

Avallable with pressure
sensitive adheshes to
ansure good thermal
performance: See page 8

« Can be ordered with

Standard Base Dimensions Fln Height Typical Weight
FiM i, {reem} i, {rrn) Applications Ibs. (grams) ;E:égt :Ert;éfp gfnif; chip
BA3-35AF | 1.60 (40.64) x 1.10(27.94) 0350 (8 89) AD ram BGA 070 (37.78) be nurchased without
Material: Alumirium, Fiain Finish heat zing)
MECHANICAL DIMENSIONS
! N . ] 643 THERMAL PERFORMANCE
- S 4 = 8D 1 Esejzwwon = "
L] | | i-l CoOpFIRAme Iz - | g .
™1 . B 5., e
te " e , FEh et e I g 2 =
Spapps AR i jl ; 7 e ]
= A I z "
1:n = e 27 | |'_:-Iur_'_ HHL _” | - E '
+ T R | ¥ = 3
SUOT ONERGIOHS. L .
— e | |
al i e [~ n e a0 il o L] (3 =
| UEESSEES Appiohch & Wiocy, LFM
| Dimensions: in. Perinimance s i§ wih 5F ety mamsrel e
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WAKEFIELDTHERMAL

DELTEM™ COMPOSITE HEAT SINKS FOR BGAs

DELTEM™ D10650-40 RgLRIRIL NI

Standard Base Dimensions Height Weight
PN In. {mim) in. frmm) Ibis. (grams)
D10650-40 [ E50 {16,5) 5 0400{10.2) D4 (1.a1)

Mates: Avallable with pressure sersitive adhesyes for quick and easy mounting. See'Page 8,

HNGENGZNES NS DELTEM™ D10850-40

Standard Base Dimensions Heighit Typical Weight
PIN i (mm) In. {rmim} Applications Ibs. (grams}
C0850-40 U.B50(21.6) 50 CA00 10.2) 27mm BGA .00 (3.9)

Motes: Available with pressure sensitive adhesves far quick and

easy mouriting, See Page 8

MECHANICAL DIMENSIONS

DELTEM™ D10650-40 PIN FIN HEAT SINK
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WAKEFIELDTHERMAL

HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

PIN FIN HEAT SINK FOR BGAs HEAT SINK/CLIP
ASSEMBLY FOR BGAs AND POWERPC™ PACKAGES il ]
& q

aStandard Base Dirmensidns Oimensions A" Typical Heat Sk Welght

PN i1, frovmy Iy, {pamm) Applications Firish b=, {grams)
B0S-R0AE 2895 (T35} x 2.000 (50:8) Q.500(12.7) ATEASIIM Baa | Black Anodized 0094 (42 .5)
B05-100A8 ZHOE (M .32} x 1700 (422} 1.00 £25.4) A0&45mm BGA | Black Anodized 0,120 (59.40)

Maote: onal factory pre-applied thaemal ifteclsce mateal
‘_‘.Gap{-lﬁwgqtun CRPad 30,34 °C In2hi
54 {Bergquist Softface. 0.07 °Clin2:w]

FORCED CONVECTION THERMAL PERFORMANCE DATA

MECHANICAL DIMENSIONS {FLOW PARALLEL TO EXTRUSION DIRECTION)
B ] = ]

foooGoneon
5 HoiAn

THEAMAL REZISTANCED
SIne TO AMBENT WCAVATT)
e

FEkommaan a 1an 200 300 0 06
AIR VELOCITY (LFM)
. e *Performance is for shrouded conditions.
s }L - E,.:*D—"I T fn?nu: B04- 100 will perform better than 609-50in
(B09-50A8) (605-10048) i = cases with bypass.
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= + LI @ %
iE L
600-5048 HEAT SINK bR
AMND CLIP ASSEMBLY Lokt

Cesigned to fit 8 063" thick FCE

Di sions: in. (mm) electronic package thickness of 110

FAN HEAT SINK FOR BGA AND POWERPC™ PACKAGES

Standard Base Dimensions Height Typical Heat Sink Thermal Weight
PN i, frrvm) i, (rmim) Applications Finish Performance | Ibs(grams}
615954872401 [ 2871 (F2.92) % 1,98 (5029 [ 0953 {24.21) | A0845mm Baa | Black Anodized | 7.2% W 150 (GE.10)
61995AB054ADT | 2871 (V2.52) x 1.98 (S0,29) | 0953 {24.21) | 408A5mm BGA | Black Anodized| 12" OW 150 (B8.10)
Nobe: Dptionalfactory pre-applied thermal intefface-matarial, See 603 saties.

MECHANICAL DIMENSIONS

FEATURES AND BENEFITS

+ Captivated clips for ease of assembly. O 00
o Low acoustic noise
. 2871
« Impingement air flow,
+ Accammodates BGA packages up 0 ]
Lo 45 mm insize,
- s S — ag 93
JEED See G049 Series for PCB hole layout for clip attachment

—

53 I Dimensions: in.
: I---— 1 90 — - * [ 19
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WAKEFIELDTHERMAL

HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

[

m UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

Standard Base Dimensions Height Heat Sink Weight
PN in. {mim) In, [rmimy) Firtish Ibs. (grams)
B02-10048 750{19.1)50 1,000 (25.4) Flain 021 [(2.59)
Material: aluminum, Plan Frish
MECHANICAL DIMENSIONS 602 THERMAL PERFORMANCE
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OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs [RGB 314 4

Standard Base Dimensions Height Heat Sink Welght
P/ I, (rmm) In. {rrm} Finlsh Ihs._%rams]
ahd-ada8 BH0(21.6) 50 A00 (10,2} Black Arodized 072 {5.60)
GOG-EOAE BE0 (2 G sy G0 (15:2) Black Anodized 016 {7.47)
Material; Alurminum, Black Anedized
MECHANICAL DIMENSIONS 604 THERMAL PERFORMANCE
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WAKEFIELDTHERMAL

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs [SIHEET 340 5 | I ‘ I ‘ ‘
Standard Base Dimensions Height Heal Sink Weight
PN i {rmm) In, {rmm} Finlsh Ibs, (grams)

al5-75A8 BE0 (22.4) 51 FROTS 1) Black Anodized O30113.5)
Material: Aluminum, Black Anedized
MECHANICAL DIMENSIONS 605 THERMAL PERFORMAMNCE
e AMNLREVR [m] a
REF =
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CUER A3 UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

Standard Base Dimensions Height Heat Sirk Weaight
PN in. (rmm) in. {mem) Finish Ibs, (grams)
GUE-TTA8 1.185 (3000 ) =g JEF(185) Black anodized D41438.7)
Material; Aliminum, Black Anodized:

MECHANICAL DIMENSIONS 606 THERMAL PERFORMANCE
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607 SERIES

S

WAKEFIELDTHERMAL

HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

%

B |15
REF

OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs

Standard Base Dimensions Height Heat Sink Weight
P in. (rmm) in, {rmm}) Finish Ibs, (grams)
GO7-EAAS 1200 (20.5) % 1.7105 (28.1) B50 (16.5) Hiack Anadized 0471 {18.7)
 Material: dluminum, Black Arodized
MECHANICAL DIMENSIONS 607 THERMAL PERFORMANCE
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AIR VELOCITY [LFMI

Standard Base Dimensions Helght Heat Sink Weight
PN In. {mim) in, frmimj Firtlsh Ibs. (grams)
B10-25AB 1.240 {31 5 50 250 {8.9) Black anadized 02 (1410}
E10-40AB 1.240{31.5) 50 A0 {110.2) Black anodized 024 (108
Materiak Aluminurm, Black Anodized
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MECHANICAL DIMENSIONS
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610 THERMAL PERFORMANCE

10
8 g - [ 1 |
- P L_ﬁlii-ﬁiﬂﬁf
w“
ﬂd. 7 ﬁhﬁh_ﬁh
E —— R =
2
ﬁE 8 [Blo-40aB | |
ag 4
T
2% 3
2
-
I

100 200 aon A00 300 0o Taa
AlR VELCCITY [LFM)

wakefiefd-vette. com



e s
WAKEFIELDTHERMAL

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs [N i Y 3 140 3

Standard Base DHmenstons Height Heat Sink Weight
PN iry, {rmim) in. {mim} Finish Ibs. (grams}
&117-80488 1200 (30.5} 55 8O0 (2D:3) Brack Anodized 036{16.3)

Material: Aluminum, Back Ancdizsd

MECHANICAL DIMEMNSIONS 611 THERMAL PERFORMAMNCE
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S PRSI SIS UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

Standard Base Dimenslons Helght Heat Sink Weight
PN in, [rmy) in. frmim) Finish Ibs. (grams)
612-65408 1.350 [353) =g 50 [1E5) Black Anodized 054 (24.5)

Material: Alumenum, Biack Anddized

MECHAMNICAL DIMEMNSIONS 612 THERMAL PERFORMAMNCE
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WAKEFIELDTHERMAL

HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

613 SERIES

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

Standard Base Dimensions Height Heat Sink Weight
PN in. frmm} in. {rmm) Finish Ik, {grams)
&1 3-548 1450 (6.8} B SO0 (127 Black anodized i {20.8)
Material: Alumintim, Black Anodized
MECHANICAL DIMENSIONS 613 THERMAL PERFORMANCE
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UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

614 SERIES

Standard Base Dimensions Helght Heat Sink Weight

P/ In. frmim) irt, {rmm) Finish Ibs. (grams}
E14-20AB 1500 (38 Tran 00 (FE) Black Anodized Q3G [13.8)
614-50AB 1500 (38.1) =3 S0azn Black Anadized 48 [21.8)
B14-1ROAP 1500 (38.1) 50 1000 { 25:4) Plain Ok {20.9)

Materiak Alummurm, Black Anodized o Plain

MECHANICAL DIMENSIONS
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WAKEFIELDTHERMAL

Standard Base Dimensions Helght Heat Sink Waight
PN In. fmm}) In. grmim) Finish ibs. (grams}

&15-414H { &0 (406} 2 AT0 4] Blark Arod|zed 046 127.40)
Material: Aluminkim, Black Anodized

MECHANICAL DIMENSIONS 515 THERMAL PERFORMANCE
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W. m UNIDIRECTIONAL FIN HEAT SINK FOR BGAs
Standard Base Dimensions Height Heat Sink Weight
P I (rmm) It {rmrm} Finish Ibs. (grams)
O16-8088 T.B5T0)sn 280 20.3) Black anodized 054 [24.5)
Materiak Aliemindm; Black Anodized
MECHANICAL DIMENSIONS 616 THERMAL PERFORMANCE
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WAKEFIELDTHERMAL

HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

S AT S UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

i

Standard Base Dimenslons Height Heat Sink Weight
PN In. {rarm) in. {mm) Finich tbe. {grams)
£17-8048 {450 [36.8) « 1,850 (47.00 00 20.3) Black Anodizad BEZ (37
Material: Alumintm. Slack Anodized
MECHANICAL DIMENSIONS
617 THERMAL PERFORMANCE
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UNIDIRECTIONAL FIN HEAT SINK FOR BGAs Y ERIUSE

Standard Base Dimeansions Halght Heat Sink Weight
P/ in. fmim) Ir, {rmm) Firtish Ibs. igrams)
B18-20AB 2.00450:8) 50 200 (5:1) Black Anadizen LG 21.0)
BiE-1004P 2100 {B0.8) 5 1,000 £25.4) Flairi JN2X(ES5)
Materiat: Alumirurs, Black Anodied or Plain
MECHANICAL DIMENSIONS
i 618 THERMAL PERFORMANCE
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WAKEFIELDTHERMAL

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs m “‘

Standard Base Dimensions Height Heat Sink Waeight
PN In. {rmim} b {rmm) Finish Ibs. (grams)
520-2448 L5040 [63.5) x 2.000 [50.8) 235 (B.0) Black Ancdized 063 (28.6)
Miaterial Aiminiam, Black Anadized
MECHANICAL DIMENSIONS 620 THERMAL PERFORMANCE
2.500 §53.50{
REF £ 5
:
4 —
A= T ——
3 & 3 I e
2.000 §50.80{ 5 E’
REF Ha
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""EEN' ] B 1
CYy8 215 UNIDIRECTIONAL FIN HEAT SINK FOR BGAs
Standard Basze Dimensions Height Heat Sink Weight
PN In. {mm} i (i) Finish Ibs. {(grams)
G22-B0AH 2050 (52:1) . 2.000 [50.8) BOG (20,3} Black ancdized 123 {550}
Material; Aluminum, Slack Anndized
MECHANICAL DIMENSIONS
622 THERMAL PERFORMAMNCE
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WAKEFIELDTHERMAL

HEAT SINKS FOR MICROPROCESSORS & ASICs

ST MY M M LEAT SINKS & CLIP FOR INTEL'S PENTIUM, PENTIUM MMX, AMD'S K6 & K62,

CYRIX'S 6X86 & MEDIA GX, CENTAUR/IDT'S WINCHIP C6

599 SERIES

1 Fin Tharmal Resistance Interface
PRODUCT FEATURES Standard Base Dimensicns Height at 200 LFM Material
« Compact design heat sirks can RN in. [mm) in-Amm) (PCrw) Options
comfartably Tit a variety of S68-1004K | 234 {5344} x 2.68 (67.55) 1.00 (35.4) 1.7 Pages 14-76
Rabust Socket 7-based PC boxes, | | 579-1504K 215{54.71) % 1.95 (4553} 150 (3810} 1.6 Pages 7476
S85-1504K 2155471} % 3.10478.74) 150 (38.10) 1.5 Pages 74-7&
* Robust clip attachments. SOOY.100AE | 1.96(40.78)x2.67 (6795} | 1.00(254) 1.9 Pages 74-76
+ Clips are not captive o sink. Material: Aluminum, Black Anodized
« To order heat sink with aptional
imeerface material pre-applied at MECHAMNICAL DIMENSIONS
the factery, add 54 ar 55 suffix
1o the part numkber. |__,m_,+ e
(See Product Designation) — L T
7]
T 15D
&R l
l PRODUCT DESIGNATION
569 - 100 XX - X
B THEFAML INTERFECE
m 54 o DELTALINEK 1Y
[FLRA w B THERMAAL PAD
Dimensions: in. [1z02100 |

569-100AK SERIES

EFAING CLIP OPTION

(SEE PRODLICT DES |

LOW-COST HEAT SINKS
FOR DIPs AND SRAMs [IRZEALRECEN I 3

14-16 Pin DiPs

These extruded heat sinks serve as low-cost heat dissipation selutions far DIFs with pin counts

fram 14 to 16, Use an epaxy such as Wakefield-vette Engineering DeltaBond™ 152 or 155, or use
Wakefeld-Verte 2-part DeltaBond™ 156 modified acrylic adhesive, The 650 and 651 are also available
in natural aluminum finish, They can be ordered as 650P or 651P.

2R

Standard

Length Width Height Typical Weight
PIN in. {mm) in, (rmmy) ir. {rmim) Applications Ibs, {grams)
B50B 0250 (64) 0.740 [18:4) 0240 [6.1) 14-Fin, Ta-Pin OF 0.003 {136)
B51B 0750 (19.7) 2415 [105] Q240 [E.1) H-PiIn, 16-Pin OiF 0005 (227
NATURAL AND FORCED

MECHANICAL DIMENSIONS CONVECTION CHARACTERISTICS

AR VELDCITY [LFM)

| Far ] L0 fHHl BOG "IO!IH.I

g
=
=

| amm %E E
'I 1) | r {H) | !E 16 ! L I gi
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—_ —_— ﬁ ROl —— P | a gs 1. Finigh: black anodize
s —_ Sil-18 A& w518 —| [ E
6518 g m = 0 & 2. TIR: Tatal Indicator Reading This is
§§ il ﬁ a8 measure of flatness across the
Dimensions: in. (mm} -"1 L Dli T o <t 15{1 greatest dimansion of & surface
HEAT DISSIPATED [WATTE]



. INTEGRATED CIRCUIT
WAKEFIELDTHERMAL COOLING HEAT SINKS

SPIDERCLIP™ HEAT SINK ASSEMBLY

18x18PGA. FOR MOTOROLA MC68040™, MC68060 [ibatataill =]
Standard Base Dimensions Hegght Base Thickness | Clip Heat Sink Weight
PN In: {mm) i (rmm) in. {rrm) Color Finish Ibs, (grams)
f49- 3388 1.70°(43:2) 50 315 (B 0,390 (2.3) Gray | Biack Anodized | 0.044(19.84)
4495148 1.B6 {47.2) 50) EE10(120) | 00023 Gray | Black Anodized | Q056(2551)

MECHANICAL DIMENSIONS
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R L 11 LTS (130 EF | o
%;Egm{..-‘g-m..w# “glnw T—E, Dimensions: in. (mm)

649-33A8 SPIDERCLIP™ 649-51AB SPIDERCLIP™
ASSEMBLY ASSEMBLY

Dimensions: in. {mm)

MATURAL AND FORCED
CONVECTION CHARACTERISTICS

AR VELOCITY [LENY
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INTEGRATED CIRCUIT p———
COOLING HEATSINKS WAKEFIELDTHERMAL
HEAT SINKS FOR MICROPROCESSORS & ASICs
SPIDERCLIP™ HEAT SINK ASSEMBLY FOR INTELDX4™,
_ AMD AMABEDX2Z, AND AMABEDX4 17 % 17 SPGA

CUEN B A 9 HEAT SINK WITHOUT CLIP

669 Serles SpiderClip™ Heat Sink Assemblies may be applied to the following:

¢ Intel B04860K and BO4BG0NE™ (168 PGEA) « Intel 82495 Cache Controller
+Intel OxA™ (168 PGA) < AMD Am 29000 Microcontrollers
cIntel B04865X (168 FGA) and 1BEOXE (208 PGA) < Intel 1960CA, 1960CF Enbedded Contrallers
v AMD Am 486 Microprocessors AMASEDNX2,
AMABEDXA
Dimensions “A" Base
Standard Basze Dimensions Height Thickness Clip Standard Welght
F/M In. {rmim) Ir. {rmim) i () Color Finish Ibs. {grams)
BhH-3340 170 {43.2) =g (315 48.0) 0,050 (2.3} Black Gald iridive 0.044 (19.84)
A9-334A8 17074321 50 0315 8.0 0.0 (24} Black Black Arodized 0.044 (19,84
BEA40AB 1704432 50 0400 110.2) D.0sd (2.3} Black Black Anodized 0.044 [15%.84)
G69-5248 1. 70443.2) 50 0520413.2) 0053 (23} Black Black Anodized 0.050 (22 68)
b6 1-32A0 10 44E2) sey 0315 {8.4) Lo [2 3} B Gotd iridies 0044 (19 84)
BRT-3348 1.70{43.2) a) D315(R.4) 0.0%0 (2.3} hl Hlack Ancdized 0,044 (19 .84)
BAT-404B 1.70443.2) 5 C.AD0 (10,25 Oed 2.3} A, Black Arodized 0,044 (19,84
BET-524B 1.7043.32) 5 D513 DL (2.3} NI Black Anodized 0.05%0 (F2.68)
MECHANICAL DIMEMNSIONS
BEO-3TAG 669-33A8, 669-40A8, 669-52A8 669-324G SPIDERCLIP™
L e MR s ASSEMBLY
| '1 ; ; . B [LB
I[“1r iy, 'H—ﬂ: ¥ i
Heor e B
" 1o AHEUL !UUHUE w
T | T R IRRRRRRRESRRRERALS
AR -
N =if i
L p— 4 669-52A8 SPIDERCLIP™
1 i
Ty ASSEMBLY
10 % 10 P MATRY 17w 12PN MATRIK
. Delectric Breakdown [Mylon Clip Coating) A
:_nhr“?nsinra. i Dielectric Strength: 1m'¥mmlf . i Q”JHUU} dw
Breakdown Vaoltage: 200 VDT (minimum) I“I I.I \
MATURAL AND FORCED
CONVECTION CHARACTERISTICS
& VELOCITY (LFM)
1] 100 200 i A 500 Ze] Tl B 800
i) 10
5]
% 3
— B0 — §
E; '1:- A?]‘ $ ; i 7 EE
== | . [N ,,,.f": 1 Bo
BiE 6 18 w5
= L R
ig 50 \ - = s 28
= 3 .-"F'F —— gi
58w - = (52
5= % — "
e W . 1B KEY:
[0 BE3-3245G 0315 (8.4 Pin Helght, low density pin pattern
0 = — S— 2 & GEI-33AE 0,315 (B.0) Pin Height, high Gmsury pirt pattern
—— . $GEI-A0AH 0400 010.2) Pin Height, high density pin patrern
i~ \ i s i e . - ~T— WEES-52AE 04520 (12,23 Pin Height, high density pin pattarn

HEAT DESSEPATED (WATTS)

I
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WAKEFIELDTHERMAL

PIN FIN HEAT SINK

900 SERIES

Wakefield Theemal's 900 Series Heat Sinks for Chipset can match up to devices from Intel, Xilins T,
Motarola, ATl AMD, MNyidia, Vishay, Powerex, Infinean, Micrasemi, and many more.

These heat sinks are designed for air flow applications in the Telecorn, Data Center, Networking,
Cloud Computing, and many mare Industries.

INTEGRATED CIRCUIT
'COOLING HEAT SINKS

Refer to Page 33 for
Installation Instructions

Forced Convection Forced Camwvection
Series | Height | S0P | MNetural | oon ) g | 400 em | soo LPm | Series |Height| STIP c;ﬂ::trﬂéh 200 LFM | 400 LEM | 600 LEM
12 19mim | 1274 G | Bl O | 479 00N | 416 W 1E Atmim | TO7TEN | 349 O | 228 O | 1,69 Ty
15 T9enm | 1205 CA | &30 | 451 O | 286 OW 14 Fimem | 1004 CW [ 218 0W | 2038500 | 1.80W
_ 18 T9rmm | 1135 CAN | 597 Cw | 1600w | 347 CA : 18 Fimm | 9ET oW (2530w | 1EECW | 133 0W
g(ﬁ 21 19mm | T0E6 CAn | R66 CwW | 389 Cw | 327 0 | 90E 1 Jimwn | 9071 OO |2 T200 | 168 AW | 120N
' 23 T9rmm | 1056 CAV | 536 CwW | 368 CAW | 2889 Cnl : 23 Fimm | BEECW [Z2E5CMW | 1840 [ 1.07 0w
28 19enim | 1027 €AY | 481 CAW | 336 Chw | 277 CA 28 Iimm | BEECHW | 226 CwW 1380w B CAW
23 T9mmm | 989 Cow | 452 C | 307 O [249 OW 33 St | B 2400 | 209 CAW | 12T OW | BB CW
12 [ 21mm | 12400 | BETCAW | 437 Cw | 3.7 0 12 Pmm | 1037 0w | 3320 21BCW ]| 162 Cw
15 mm | 117300 | 5 E400W | 409 0w | 342 Chw 15 dmm | SHE2CAW | 304 00 199 0O .45 CAl
18 21mm | 1106 CAV | 551 00w | 376 CAW | .07 T 18 33mm | B28CAN | ZESCMHW| 1TRCAW | 130w
=" A1 27mm | T03B.CAY | 5200W | 249.0AN | 2ZBA AW | “ogy 21 FEBmm | BIIOW | 2670 TEDCW | 1130w
23 29mm | 102200 | 490W | 326 0W | 262 CW 2 Amm | EGDCW | 24500 1430w | 99cw
28 21mim B8O | A58 CW | Z9B OO |- 242 CIW 28 dmem | B2FCW | 224000 128 CW(| BT CW
33 27miemn 9.1 oW AVE0W | Z73 0N | 221 0AW 33 43mim TA4TAW | 203 Ca 150w TTOWwW
12 23rmen | 120 CAY | 57200 | 395 0w | 324 Cw 12 a5men | 1003 CAN [ 206 O | 197 W [ 1,49 0w
15 249mim | 1747 CAY | 590w | 367 Chw | 299.0AY 15 Aamen | BECW ZESCA | 1LE1TCW | 134w
) 18 23mm | 10 CAY | 505 0W | 335 0W [ 267 0w | 131 3Emm | BIRCMW | 260 | 1E40W | 199 0W
a03 21 23mm | 10T | AOW | 310W | Z460W a08 21 Famm | BA6 CAY | 24 CAN TEOW | 1070w
23 23rmim QA5 CnY [ A.a4 CAN | 287 Cow 231 O ' 23 A5mim | B3Z AN | 2190 | 13900 | BT G
28 23mim SI0CHA (409 CAW | 262 0| 212 0MW 78 35mm FEGCMW [ 197 0| 1150w | B3 O
33 23mim G4 CAY [ 3EICW | 243 00w 196 Crw 33 35mm TEECAHW | B2 CAN| 1.0BCAW | Tonw
12 | 27mme| T13BCAW [4BACW [ 3110w | 2320w 12 | 375mm| B60CW 293 CAW | 1900 | 13T
15 ZEmm | 1078 CW | 448 Caw | 284 CW | 212 0w 15 37 85mm | 910 | 271 OW | 1L.T2 00 | 119 0
18 2T | 1070 (A3 0w | 286 0W | T.BECAW 5] ITHmm| BETCAW | 25200 | .53 00w | 1.05 0w
504 21 2Tmm| (SSECAW [ 38200 | Z320W [ 10w 909 21 ATSmm | B CAW | 2250w | 138 cnw | BaCwW
23 27mem | 9A8CAN 2510 | 21 CW | LECW 23 ATE5mm| TRECAN | 2040w 120w 5O
28 Zhnm | B30 | 32600 | T.AT O | 140 00w 2B A75mm| TEICA | 1.820W | 101 CW | B3 CW
33 Zimm | CBEE2CW | 3070w | 1,82 0w | 1390w 33 37.8mm| F2ulnN 160W | BTOW | 520N
12 29mem | 11.04 CAW | A.0B CAn. | 255 Ow [ 198 CwW I 40mm | IR CAN | ZBACAN | 1.BB W [ 1360w
1% 29mm | T0AGCAW | 3.B2CAW | Z32.CW [ 1.78CW 15 Abmm | BT | 263 OO TES O | 1B 0w
: 18 289rmim SETCAHY | 388 CAN | 21400 | 1.58 W 18 ADrmm | B2ACAW | 2400 | 1.4400W | 98 CAW
ﬁ[_ﬁi 21 2Hrrim QIBCAY | 333 CAN | 1.96 CW | 144 W _91}'] 21 A0mem JATCAY | 227 CAW| 1LZTCAW | BERCW
23 29mim GIBCA | IIICAW | 182 CW | 13400 23 ADrsm FEA TN PR TASEM | T3omw
28 28Imaim BRACAY | 2820 | 1.64 0 | 1.2 000 28 Arnem FATCAN (177 CAN | 890w | a2
33 29mm BEIOCAY | 258 CAN | 1.47 oW | 1.07 O 33 dbmm | BS2CAW (158 CW | BECAW | 510w
Material: 4L G053 ' '
Finish: Black Anoize.
Serfes | Chip Size | Construction | Helght | Chip Height Firish Interface
18- 2- 12- 1- B- 1
a1 19 2= PiriAn 12=114 =:E|-2.I B =HLKAMNC III=NL|_I|E
21 19=146 | 2=23-34 1=T725
23 1B=17.6
27 21=204
29 23=708F
Y| 28=276h
33 3I2=325
a5
375



INTEGRATED CIRCUIT P g
ot HERTA WAKEFIELDTHERMAL

ELLIPTICAL FIN HEAT SINK

900 SERIES

Walkefield Thermal's 900 Series Heat Sinks for Chipset can match up 1o devices from Intel, Xilin, T,
Maotorola, ATI, AMD, Nvidia, Vishay, Poweres, Infinean, Microsemi, and many mare,

These heat sinks are deslgned for air flow applications in the Telecom, Data Center, Networking,
Cloud Camputing, and many more Industries.

Forced Convection Forced Convection
Sarh ‘ Chip Matural M en | series | Height Chip Matural L M LEM
ries | Height Slzp Camvection | 200 LFM ADD LF E00 L i e:gh Size  |Convertion 200 LFM | 00 0L GO0
12 T89mmn | 127400 | GECW. | 4.790W [ 416 0W 2] Atrmm | T O | 349 CAY | 228 CA | 1,69 T
15 19mim | 12065 CAY | &30W | 451 0W | 286 0W 15 Aleaen | TOACAY | 318CW | 203CW | 1:50W
18 T89mmn | 1135 CAN | 587 0W | 416 CAW | 347 O 18 Atmm | 95TOW (29300 | TEBECW [ 1.330W
a0 21 19mim | 1066 CAY | BEECAW | 3BICAW | 32T CAY | 906 a3 Ilmen | 9.0 W |2 T2 0w | TESCW | 12O
23 T9mmn | 1085 CAN | 536 0w | 3684 OO | 2.89 T 23 imm | EBETW | 250 | 1.54 0w [ 1.07 CW
28 19rim | 1027 CAN | 491 0w | 336 00w | 271 Tl 28 Atmm | BEECAY, | 226 CAW | 13B0OW | 26 CMW
33 T89mmm | 999 CAN | 452 O | 207 OW [ 249 00w 33 Fimm | CE240W | 209 W (1270w | BE OW
12 2imm | 124 0w BETCAN | 427 0W | 37 CW 12 A3mm | 1037 CAN | 33200 2B O | 162 CW
15 21mm | 11L73CAN | S.E4 0| 409 OW [ 342 0w 15 F3mm | SHZ CAY | 314 S0 18 00| 145
18 29mm | 1106 CAW | 5510 | 378 0W | 3.07 0w 1B 3Emm | B8 CAW | 289N 1LTECW | 130w
"91}2 21 29mm | 1038 CAW | 52000 | 343 W [ 284 LA | 507 21 Admmy | HIICAN | 2E7CAN 1LEDCAW | 1130w
' 23 2imm | 1027 0 | 450w | 326 00W [262.0W 23 Admm | BEDCAW | 245000 143.0W ([ 990w
28 29mm DO [A455CAN | 258 O | 242 O 28 Hmm | BITCMW | 22400 1280W(| BT W
23 27mm o.7 oW ATB LM | 273 OW | 2:27 T 33 Brom | FTI4OW | 2030w 1ABCW| T OW
12 2amim | 1206 CN | 57200 | 39500 | 324 00 12 A5mm | T3S | 30ECHW | 1970 | 149 0W
15 23mm | 1747 CA | 5390w | 367 COW | 299 Cnw 15 A5mim | 350w ABS AW 181 W | 1.34 0
8 2rmm | 1076 CAW | 5058 O | 335 CAW | 267 0w (51 I5mm | BEECAY | 260 | LeLTANW [ 119 CAW
903 21 Amm | 107 CAN | 4740 | 30W [ 2as W T8 i A5mim | B CAY | 24 CAN TS | 1.7 0w
23 23mim DAs A [ 444000 | 287 O] 231 O 2 aamm | E3ZCW | 2190 130w | BT Cw
28 23mim GIDCAY | AD09CAN | 262 Chw|212.0W 28 3amenr | TEGCAW | 1.87 w119 CwW | B3 Cow
33 23 o441 O [ 83 CAl | 243 0AW] 1.96 T 33 A5mim TEECAY | LRZCAN| 1.0BCAN | TOW
12 2¥mm| 1138 W | ABICAW. | 311L.OW | 232 0w 12 37 5| 900 CAW | 223 CW | 100w | 136 0w
5 2lmm | TOFE W | 448 CAw | 284 AW | 212 C00 15 I7EmmM| IO | 291 W 120 | 119 Cw
L 18 27mm| 10T CAW [ A3 e | 258 OW | 1.858 CW 18 AT5mm| BELOW | 2520w | 1.53 €W | 1.058W
904 21 2Tmim| SSECAW | 3BZOMW | 2.320W [ 1. 700W 905 21 A7E5mm | BATCAN | 2250W | 1360w | -BECIW
23 Zhmen| 9AACAY | 2510 | 2100w | TECAw 23 ITEmm | TORCA | 2040w | 120w TECW
28 2imm | 9130y | 3260 | 197w | 14900 28 375mm| TEICAN [ 1EZOW | 1.0 W | B3 W
33 27mm:] BB CAN | 307 CAN |1 S2 OO | 1390 33 A75mm| 7290 | 160w | BTCW | 53 CIW
12 28mrm | 17.04 Gy | .08 CTAw | 255 0w | 1.98 T'W 12 A0mm | 918 CAW | 2840w | 1.BECW | 1360w
15 20mim | 106 CAV | 3082 Cowe | 232.00W [ 178 0N 15 dbmem | B CON 204 O 1650 | 138 W
18 29mim SEYCW | 358 Cw | 214 Crw | 158 Ow 18 Almm | B2ACAN | 240 | 144 0W | 980w
905 21 29 QIECAY [ 333 CAN | 196 CW | THACw | aan 21 AlFTIEm LITCAW (227 CW| 12700 | EeTiw
23 29 QIO | 30w | 1T ELCW | 134 O 23 AQrmm TB3 O 2T 115N | 72w
28 29mm BEACAN | 28ZCW | 1ed o | 120w 28 Aderem | T27CAN | 177 O 9CAN | el T
A% 29mim BEI O | 259 CAN | 14T TW | 1,07 O 33 A0mm | BO2 CAW [15BCAW | BECAW | 51 W
Material: AL B0E3
Finksh: Biark Anodize
Series | Chip Size | Construction | Height | Chip Height Firiish Interface
a01- 13- 1- 12- 1- B- 1
B W X KH ¥ " "
oam 14 1= Ellipticat Fn | 12=11.6 1=15821 B=BLKANO | 0= Mane
o2 21 2= PinFin 15=14E | 2=2234 1=T725
503 23 1B=176
ana 27 21'=206
oos 29 28=226
=h A1 28=216
o7 33 33=3246
ang a5
a9 315
214 B L]

Refer to Page 33 for
32 Installation Instructions
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WAKEFIELDTHERMAL

PIN FIN & ELLIPTICAL FIN HEAT SINK

900 SERIES

Wakafield Thermal's heat sink assembles anto chip set using the space that is between the PCB
ard the substrate of the solder balls, The solder balls provide a minimal gap of Srrm ta fmm
Attachment featurs s Delow a Amm thickress. The clipping systam will not interfere or damags

chip. Contact area is the edge of chip.

HEAT SINK

P4 E E M

—

1NN N

PLASTIC CLIP

DIE

AR R R R RS e e BT

SUBSTRATE
PCB

SOLDER BALL

ASSEMBLY INSTRUCTIONS:

Ay @
! AN

Step 1

Hoak the dip under ane side
af the BRA chig set

Step 2
Ratate assembly dawn untl apposice
side clipengages substrate edge of
BGA chip st

RANDOM VIBRATION TEST
Fregquency: 5 Hz 10 500 Hz
Acceleration: 3.13 grms
P.5.D: 007 g2/HZ (5 H2)

0.02 g/HZ {20 Hz ta 500 Hzy
Test Axls: &, ¥, Z axis

Test Tirne: 10 mins (Each axis)
Total Test Time: 30 mirs

Step 2
Make sure the sop rods are
claaring fram edpes of Bl
thip seL

Step 4
Priess firmdy down to make
< fully engage edges af
Sel. Heat Sink sheu ld not
i ariund sasily

SHOCK TEST SPECIFICATION:

Wave Form: Hall sine wave

Acceleration: 50 2

Duration Time: 17 ms

Mo, of Shock: Each axis 3 times

Shock Direction: X, £Y, ££ axis

Relabiliny & Communication Testing Instruments



INTEGRATED CIRCUIT P g
ot HERTA WAKEFIELDTHERMAL

CERAMIC HEAT SINK FOR TO DEVICES W/ omniKlip

CE-OMNI-38 EMISEILS ¥.

Wakefield Thermal's introduces heat sinks made from alumina and aluminum pitride for thermal management
of high-power/ voltage electranics, photovoltaic, LED, power resistors and ather applications. While
electricatly insulating and thermally conducting, the ceramic heat sink is an effective combination for the
cireuit board and heat sink rellzbility of coaling thermally sensitive compaonents and circars. The power chip
dies can be directly bonded onto ceramic heat sink as 3 module substrate to eliminate the thermal barriers
to quickly dissipate the generated heat, These heat sinks extend campanent life and enhance performance,

T
omniillip™
+ AN innavative ceramic {Patent Pending) heat sink with unique design combines the tin plated solderalle
integral amniklip spring with a molded aluminum axlde (ALZ03) or alumimum nitride (AN} heat sink body
to be mountable onto the PCE directly with na other fasteners needed. Unlike ary others, this type of haat
sink provides ease of assembly and an all-in-one salution {ore part does ally, [t can be used with different
package devices, such as TO-220, TO-247, TC-264 and TO-218 package, elc. series power devices with
elther natural ar forced convention cooling,
-1 o
s | £3 £
22 | 88| 3
== i 2
WY Part Package Altachment E‘h % o £ % 3 % m
Mumber Description Caoled Method 4 = ‘%E E E g &
b o a
ge | £
CE-OMMI-AS | Ceramic Heat Sink for TO Desices wiomniklip | TO-220, TO-247 soldefabla ABArmem | 34enm | 920nm | 3.8%Cw | T orcaw
Feel @200 | @200
LFM LFnt
Material: G5% Al,0, Surface Ares 11,408mm?, Weight 22 g
RoHS Compliant
Air Velocity - Feet PerMinute
200 488 e L 1000

we

F-ﬁl‘

3501

\

2x 0—| [+ 20—

L~

\

Case Temp Rise
Amblent

20

=L j

R T TR TIET T [
=

34 wakefield-vette.com

MTG Surfaceto Ambiant - "CI'W

—--|--—l

N

AT
X
AR




g R  INTEGRATED CIRCUIT
WAKEFIELDTHERMAL COOLING HEAT SINKS

W
w
S
)

Comman Ceramic Heat sinks are a rectangular or square shape ceramic as commenly Seen in an extrusion
hieat sink that provides the most common use in cooling. It can be used as Chip-on-heat-sink [on the metalized
surface) and makes (T possible ta achisve an extremely compact desian for the entire coaling syster. LIsing
ceramic as the material for a heat sink ensures outstanding thermal conductivity and electrical insulation; the
closer it is used to 4 saurce of heat, the greater the coaling advantage it offers.

823 —f=—n] - i 5
D — |-—

r i

34

i

Dhie
Solder

Cu

Huuinu/_

| Materiat: s 41,0, Surface acea Sa79m, weight 158 |

Additional Configurations & Custom Ceramic Heat Sinks
Contact Wakefield-Vette for more information or visit www.wakefield-vette.com

Contact us: (603} 635-2800 3



INTEGRATED CIRCUIT o g
ot HERTA WAKEFIELDTHERMAL

WAVE SERIES HEAT SINK WITH INTEGRATED CLIP ASSEMBLY

LAY 34 SOl BGA HEAT SINKS $

The Wakefield-Vette Wave Series Heat Sink Series are a superior choice for coaling BGA
applications in which limited heightfootprint while achieving maxirmum surface area, The Wave
Series Heat Sinks include a unigue clipping mechanism that allows for superior heat ransfer while
securing the hieat sink Lo the BGA tself, The clipping mechanism allows for easy installation in high

WAVE SERIES™ production assembly.

36

FEATURES AND BEMEFITS

+ Approxirmately 12% better thermal performance than traditional footprint heat sinks.

+ Height- A low profile design allows far more surface area In a height restricted application,
+ Clipping mechanism included with heat sink.

+ Surface Area - Fin array allows for more surface ares for forced convection

Easily customizable,

Easily campatible with major BGA device manufacturers companents such as: Motarala,
Freescale, T1, Intel, st

*

*

Mechanical Dimensions {mm)
$_ | B
< i_ | 32 |3:z
5 | 5 = = < E E = i og
Wk Part Attachiment wl g | 2 | g& | ST (xgE
Mumber Description hethod q = £ ¥ T2 %‘3":__'-:.. E E %
i = ’ﬂ-
G£
-
Wave Heal Sirk BGA Chipset Alurminurm Tog Mount spring-Anchor 23 23 A0 125 EOSET 0.5 6,75
Wave Heat Sink BGA Chipset Aluminum Top Moun: | Spring-Anchar | 2 2 A465 (165 | 7a34.6 | 145 5.8
Wave Heat Sirk BGA Chipset Aluminum Top Mount | Spring-Ancher | 26 | 26 | 829 | 12 | 823082 10 5.21
Wave Heat Sink BGA Chipset Aluminum Top Modnt | Spring-anchar | 29 | 29 | 614 [ 127 | 11g1ns | 107 | 408
Wave Heat Sirk BGA Chipset Aluminum Top Mount | Spring-Anchar | 32 | 32 | 502 | 12 | 109575 1] e
Wave Heat Sink BGA Chipset Aluminum Top Mouns | Spring-anchar | 34 | 34 | om0 | 21 | 212684 | 19 219
Wave Heat Sirk BGA Chipset Aluminum Top Mount | Spring-Anchar | 35 | 35 B2 12 | 151808 10 383
Wave Heat Sink BGA Chipset Aluminum Top Modnt | Spring-anchar | 35 | 35 | B33 [ 125 | 157926 | 105 | 363
Wave Heat Sirk BGA Chipset Aluminum Top Mount | Spring-Anchar | 35 | 35 | 881 [ 15 | 18a127 | 13 315
Wave Heat Sink BGA Chipset Aluminum Top Mouns | Spring-Anchar | 35 | 35 | %46 | 21 | 299208 19 211
; Wave Heat Sik BGA Chipset Aluminum Top Mount | Spring-Anchar | 366 [ 366 | 636 [ 175 | 186378 | 155 | £33
WAME-AD-12 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchar | 40 [ 40 | B&9 [ 12 | 176894 10 3.36
WAVE-A0L125 Wave Heat Sink BGA Chipset Aluminum Top Modnt | Spring-anchar | 40 | 40 | 683 [ 125 | 184100 | 105 | 336
WAVE-425-117 | Wave Heal Sink BGA Chipset sluminum Tap Moung | Spring-Anchar | 425 | 425 | 674 | 117 | 214683 93 3.40
WAVE-45-12 Wave Heat Sirk BGA Chipset Aluminum Top Mount | Spring-Anchar | 45 | 45 | 72 12 | 223037 | 10 296
mﬁmi;dﬂmfﬂﬁmmHmm Aurmiram Aty AEES-Ta with black anodeed finesh: Spring Clip: 304 Stainless Sweel, 1 3mem (0477 DlA
b {u] [E13)




i INTEGRATED CIRCUIT
WAKEFIELDTHERMAL COOLING HEAT SINKS

BGA HEAT SINKS [RWTATA rd @ 34 3

Mechanical Dimensions {mim)
al
m EE E E =
5 o m i
WV Part Attachment ? o =m | gE Or | 2y=
Mumber Dascription Mathod ] = 5 + LT SE TEu EE
{i % =, E i
]
WAVE-Z3.125 Wave Heat Sink BGA Chipset Aluminum Top Maunt | Spring-Ancher | 23 | 23 | 40 | 125 | &0651 | 10 6.7k
WAVE-23-165 Wava Heat Sink BGA Chinset Mumingm Top Mourt | Spring-Anchor | 23 | 23 | aas | 1656 | 76346 | 145 | S08

(' wAVE-23-125 ) (' wAVE-23-165 )

— S A Ly :':E?'H'
1 11100 A DRl AR
|
milii gﬂiﬁ__u “3
| L ===

Wy 2

THERrdAL IESSTARCE (LW

i Bl ) [ 0] 1
AIAFLOW LAY

=_—piE ISR T T IR 37

£



INTEGRATED CIRCUIT I o

GOOLING HEAT SINKS WAKEFIELDTHERMAL

WAVE SERIES HEAT SINK WITH INTEGRATED CLIP ASSEMBLY

AT s @Y UL BGA HEAT SINKS

Mechanical Dimensions (mm}
i
%_ | B
£ g |2E|d&z
= = | = # a<E =g | Fad
WiV Part Attachment =| 5| = @ | BE Oz |2g=
Mumber Descriptian Methad k] = E & =5 aBE E E %
l.lj'l % = i =
o=
WAVE-ZE-12 Wave Hear Sink BoA Chipset Aluminum Top Mount | Spang-Ancher | 26 | 26 | 530 | 12 | B3052 i 521
WAVE-29.127 Wave Heat Sink BGA Chipset Aluminum TopMount | Spring-Anchar | 29 | 2% | @14 [ 127 [ 118106 | 107 | 408
(wAVE-26-12 ) ((WAVE-29-127 )

W 2%

=
2,
H
=
=
B!
"
2
E ]
T
—
E ] =10 ] s H a0

RIBELITY (LM

£l J =L TRTILES TR TRIam
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WAKEFIELDTHERMAL

INTEGRATED CIRCUIT
|COOLING HEAT SINKS

BGA HEAT SINKS

WAVE 3X SERIES

Mechanical Dimensions {mm)
-
= 2 aE|8g=
= = [T, oo ﬁ
Els| 2| 2| 28 |Bs |gY
WkY Part Attachment 2 ] = ? a4 E il E =2
i oo — =]
Murmber Description hethod o = = 'E bl %‘;E_.. E E &
v =T h
£
[
WAVE-32.72 Wave Heal Sink BGA Chipset Aluminum Tap Maunt | Spring-Anchor | 32 | 32| 502 [ 12 | 109575 10 4.4
WAVE-3S-21 Weve Heal Sink BGA Chipset Aleminwrm Top Maunt Spring-.&.nchur 34 34 7 21 213684 19 15

l: WAVE-32-12 )

. (WA‘JE-E#-H )

MECHANICAL DIMEMNSIONS

N AN
(]

— A

MECHANICAL DIMENSIONS
=

Bl

Wave 3X

o

THERMAL RESISTANCE (T'W|

[ 00 00 nno L] 1000 1200
BEFLOW [LFM
i iy e e e =Ry =] TH



INTEGRATED CIRCUIT P —

COOLING HEAT SINKS WAKEFIELDTHERMAL

WAVE SERIES HEAT SINK WITH INTEGRATED CLIP ASSEMBLY

AT @Y I S BGA HEAT SINKS

Mechanical Dimensions (mm}
g |2
£ g — @2 -E E =
£l g| B | 2| 2E | 55|38
WKW Part Attachment 3 = % uE °T |38
[ m o = = ™
Number Description Method | = £ 7 €& _%t_‘-.. 3 E@'
L1 T 11_1
J£
I
WAVE-35-11 Wave Heat Sink BGA Chinset Muminum Top Mount | Spring-Ancher | 35 | 35 [ &2 | 12 | 151808 | 1o | 383
WAVE-35-125 Wave Heat Sink BGA Chipset Suminum Top Mount | Spring-anched | 35 | 35 | 633 | 125 [ 15M26 | 105 | 36

(wAvE-35-12 ) (wAvE-35-125 )

MECHANICAL DIMENSIONS

L

e att o ==

et

Wave 3%

- =

THERMAL REW T TARCE (T'W)

N

doo ang L) L]0 1300 20

!

= n
-]

ANEFLDT | LF

e 0 F Rt LT R s - B R LS ] et 1 s I MR R



e e INTEGRATED CIRCUIT
WAKEFIELDTHERMAL COOLING HEAT SINKS

BGA HEAT SINKS [RTTFANTA Bcy @ = 14 ] 3

Mechanical Dimensions (mm})
i
] e
5 i_. | 2|2 g =
£ = =] = T E = =
WY Part Attachment 2| 5| = = | 8 E O |38
Mumiber Description Method 4| £| = | | &3 | £c|gin
= £ I= | ES Il
1 T 5
&
WAVE-IS-15 Wave Heat Sink BoA Chipzet Aluminum Top Maunt Sprifg-Anchor 35 EL P 15 | 1856327 13 315
WaVE-35- 2 Wania Heat Sink Boa Chipset Aluminum Top Mount Spring-Anchor 35 35 M'b 31 | 217218 15 21
WAVE-366-175 Wanve Heat Sink BoA Chipzet Aluminum Top Maunt Spring-Anchor | 366 | 366 gag | 175 [ 18e37e | 155 255
( WAVE-35-15 :l I: WAVE-35-21 1
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INTEGRATED CIRCUIT P e
COOLING HEAT SINKS WAKEFIELDTHERMAL

WAVE SERIES HEAT SINK WITH INTEGRATED CLIP ASSEMBLY

AT 5 @Y I S BGA HEAT SINKS

Mechanical Dimensions (mm)

m ﬁ = ﬁ :
o
= g |25 |358
£ 5 a = T E E T |zvd
Wi Part Artachiment @ = = o 8o E T |=38
Mumber Description Method g = | = & 2T | &5 E g E
7 | 2= |E8
T
=
WAVE-4D-12 Wave Haat Sink 854 Chipsat Aluminum Top Mourt Spring-Anchor 40 a0 | BLY 14 | 176894 10 336
WAVE-40-125 ‘Wawi Haar Sink BEA Chipset Aluminum Top Mownt Eprlng-ﬁ.nch{:r A0 A0 BB3 [ 125 | 184101 10.5 .16
WAVE-425-117 Wave Haat Sink BGEA {_'|"||p5.-£'[ Alurminurm Top Mot hpflﬂg-.b.l“ulll'l-ﬂf 425 | 425 | &1 A 11,7 | 216683 53 340
WAVE-A5-12 Wave Haae Sink BGA Chipset Aluminum Top Mownt Eprmg-ﬁ.nth{:r 45 45 72 12 223037 10 296

((wAVE-40-12 ) (WAVE-40-125)

MECHAMNICAL DIMENSIONS MECHAMNICAL DIMENSIONS
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e e INTEGRATED CIRCUIT
WAKEFIELDTHERMAL COOLING HEAT SINKS

BGA HEAT SINKS [RR"TANVA 205 @1 3341 3

Mechanical Dimensions (mm}
@
@ Az |8 z
& mE |2 ES
sl | Bl 2| 2 |&£2| 285
WV Part Attachrment 85| % = | BE °r (%8
Murmber Description Method = = £ J £C |gun
i T & Boir E 5@
& T | g
&
=
WAVE-A0-12 Wane Heal Sink BEA- Chipser Aluminumm Top Maurt Spring-Anchor 40 | 40 | &69 | 12 | 176E94 (i 3.3
WAVE-AD-125 Wave Heat Sink Boa Chipset luminum Top Mount | Spring-Anchor | 40 | 40 | 683 | 125 [ 184100 | 105 | 296
WAVE-425.117 Wanve Heat Sink BaA- Chipset Aluminumn Top Maurt Spring-Anchor | 425 | 425 | 674 | 117 | 216683 | 53 3440
WAVE-5-12 Wave Heat Sink BaA Chipset luminum Top Mount | Spring-Anchor | 45 | 4% 7 12 | 223037 n 280
((wAvE-425-117) WAVE-45-12
MECHANICAL DIMENSIONS
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