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ABSTRACT

As the 4th industrial age approaches, the demand for semiconductors is increasing enough to be used in all
electronic devices. At the same time, semiconductor technology is also developing day by day, leading to ultra-
precision and low power consumption. Semiconductors that keep getting smaller generate heat because the energy
density increases, and the generated heat changes the shape of the semiconductor package, so it is important to
manage. The temperature change is not only self-heating of the semiconductor package, but also heat generated by
external damage. If the package is deformed, it is necessary to manage it because functional problems and
performance degradation such as damage occur. The package burn in test in the post-process of semiconductor
production is a process that tests the durability and function of the package in a high-temperature environment, and
heat dissipation performance can be evaluated. In this paper, we intend to review a new material formulation that can
improve the performance of the adapter, which is one of the parts of the test socket used in the burn-in test. It was
confirmed what characteristics the basic base showed when polyamide, a high-molecular material, and alumina,
which had high thermal conductivity, were mixed for each magnification. In this study, functional evaluation was also
carried out by injecting an adapter, a part of the test socket, at the same time as the specimen was manufactured.
Verification of stiffness such as tensile strength and flexural strength by mixing ratio, performance evaluation such as
thermal conductivity, and manufacturing of a dummy device also confirmed warpage. As a result, it was confirmed
that the thermal stability was excellent. Through this study, it is thought that it can be used as basic data for the
development of materials for burn-in sockets in the future.

Key Words : Heat dissipation, Burn in socket adapter, Composite material, Fiber reinforced

LM = AYFoR g W WEE L Jom 2ngYs} 2
a W48, AMLslrl R7E R ok Aol 56, AL WY
47 Aol ol WEAY AEe wrEe § e 14BIE 1UE 259 vhEde] HEs

23| Z13Y Folv o5 B7IsH7] 913t test socket]

TE—maﬂ: osjun@kongju.co.kr = -;.—31_74] O]‘Er—]xl—]— ]E]- 4101]1_ o\_o] JiEi }:n—;q

148



e
E
oft
.
o
o
£

ok 3 Bk e

240 T E AR5 24 149

2oz F7kstal Qlek vt
o] 271 ZobAl= A
Sof|A @7} A B Hhof g EARE 2A HFE
1 Qlth o]yst u}ExﬂE Abel= AA AHl= AH o
Eabel Ao Qe wk=A] FAR Guls HAR Bl vk
Al w7IA S 2 HEE HIAER FAJo] ZIeHge] whef
2= Wto] wE gFo] e SRStk WA HAE
I3 test socket 2] SEkofli= peb board 7} %21 | main board
o} 2%5HA ==H o] peb boardofi= FOBF 0] 2Heth.
o] FOBR2 o ulg- FoFsto] FOBH ] Ho] socket
of dgEnR adu F2AA T i AlEd ol
e F7rshs HERE o FA vt it

HH=A) 97] A= £xke] AFo] Folgo] HolH 4o
A 9)7)%& k= FOWLP(Fan-Out Wafer Level Packaging) 57
o2 Hax]o] 9lon 7|20 WLP(Wafer Level Packaging)t
A Hop &Fep7t 7hsshe 7] FAVE wiAle g
o gfal B2 7RIS wE 4 S =k 2Ey o
F S M wapageRAE SiE sfob itk
Warpage T/ 24157] 917k a4t A-t7F 3= Ak
2] 3t packaged 7] U epoxy resin % Az ol Thgh
AR B WESS AR =R A e At
A Slek A2 A packaging 2|24 A
Zsl wl YEA]o] 473t ethoxysilyl 7| & 2H= Al Epoxy
ResinSysem ] 2514 2418 A i3]

HIE A 8t =& & upx|ake] JH;z]x] Ao A bum in
test= WHEA] deviee®] 27] &% AE5H7] % wk=A]
A test Bhtolm] AL(of 85CS0T) g ol A LA
o AZE FeE A7 As 52 F mEE s FEEHE
oA AR Tes AT o A Fdske
A FEolnt. 259 package= ©]F I test £ oA
warpage HFol =& o] 1o bum in socket®] F-<
adapter®] 2Jgto] vj-¢- F RS}tk Bum in socketo]l #-8-%=
adapter= AWM © 2 package®] ball HjLof w2l guide ball
cap T sH7]o] AFAE FHold A4S AR
of st WAL 7HAAL glofof Bt tEol W e
= 7HAAL Qe AR A|2HE] o] of package warpage S &
% 9lek

Mulidayer 7291 WHER] 9)717)9] wapage @ARS 71 5
A7E gFobel uhet A=Al 7 AujAQl g3 vl
e} o3t wapage= RH=A w71H T %
Molding Compound(EMC)©] 78} #}7g o] 23t 2}o}4]
I} v 9j7) 2] AR A7FS] AW AAL o) 46* =
2A] ol ot Ao dA Qlrh4] WA #7]A
© &0 9 WY A H BES 58] s LukA
O {784 A4S sh dLgofAe] WEe 2astst

She Folm of 4 3 Hu
=9 A% 9 gL 575

ﬂi&o

3 E

ax g 7]2 9] B RS ﬁk‘xl

St IR A A7F A E L ]
#7]%] Zﬂﬂ E3F 203 QAN 7%
Z Az 24 9 34% ¥H3E 4 & 4 itk EMC

o] FA19] I, dHHASY % 17

AL thol

o1 7] 5L 5 ol Sl el o 9

g dm AaE ek o4 gk 9}7]%
H

Z8ry Hie
9] warpageZ £°]7] ¢35t A+ = 71‘_]50 Zolthe]. of
=9 Ao gt A== o|FX|aL Stk A J@ 2=
2= dRm/o] wop %XJEE~ P 3 &
Fojupel 22 AERTE e Al A4S widdeitt
(7}

stolHE HAAR Sh= EA 59 2Al= v ET}
ol G40k tAlshs A7E &as] Jeiwar gle
™ polyamide o]0 carbon nanotube2]f| graphite E2HyY
carbon fiberS 7} micro filler2} carbon nanotube S 5419
Z9J3t BIARE A2sE AE QJTHS].

B =Fo|A: o|#3t bum in socket®] F+Q H3Eo]
adapter®] 7] A, 7= 9 HH J5S WS flst
of LA Azt A 9 Al 249 ufgtu]o] e
e B4 2de AAEH SEaAY mAle
polyamide 2 2]-8-5}91 0.1 7S 27}5}7] $13) glass fiber
£ bkl Eoh =SS wol7] flsf EHEEol
Jg% LFHLHALO)E F715HATHI)

Aol As A 2412 polyamideo] d-Em|utet
glassﬁberE 54 e AHS AlRste] 24 2449 54
i fsetdon AEes Fstste A4 bum in
testfl} AR e ollA o] 54 WekE Bl £ 7 gl
Fol 2 MES ghof Holth 3 2|4 AT W
‘11401\% A& ke gro} ErkE Zﬂ%"ﬂi 2]
127‘401 Ay A ATE ATk &
a2 S 9% 72 ArE 28

i

™ 2 Adapter X|Z=t

AlH A=}

3l 22l polyamide6 5
;a L IR LlAOYE A%
3RS sl glass fiber 2222 417813
S & 579 202 itk
°55L°11A1 AgE 8L 27Q) e v(Polyamides)
iik2] 1011b, RV 24(Korea) S AFE-8}91.0H, H]o]A
polyamide6% AYoy ZetAEoR AP E
AHo] 9-ate] AHgA} 9 A7) -0k gho]

7l
=]
EJ
S

mlm N

Journal of KSDT Vol. 21, No. 1, 2022



150

-9

AREEE Aol
ok I8y R
429] QAdo] EF
260-280C Aol 1EH10
FuL(ALOs)= FAEA A2k iXHii HH=A7t
E1 A BAo] glo] sigtadE AAstct. dFnt
= 250 vjg vFo] W, yutrd, WA, 1254
o] $<3A|YE 7hgAdo] uhmk Ao ofzgo] STl
AT Iy IRuJA)E B2 R&Site 13
alumina g ARESFRICE 1 LFH|U= oheke 32719 ¢
A& gofglon 5-50umgEe] AL 7L glo]
%‘%Al Y=g S7HA7|H o]t tlEo] utg, 115%
d, 1940 EXo| Q) 318Ha SEL 999%30]
Et]245ﬁeeNarF[ppm] 2 11 fiee Cl [ppm] & E3151= DSPAS
*lﬂlze Al*&o}‘ﬁﬂ} Glass fibers U PZBE 2ES

E

=2a

% 5,000Mpa°]%} ol %‘é 74]—rt 250GPEL &l
Z10] 3~12 mAE] S AM-EITh

Table 1-& 57}A] B3 A2 AlH AZHE 93 f2E &
ol viekd Zlolck gass fibero] 3 W ALO:| T
Hstof uhe} AlHE AlAFSHTE
Table 1. Compounding conditions

Compounding conditions

(Wi%) A | AA | AB | AC | AD
Polyamide6 100 | 45 50 | 35 30
Glass Fiber - 5 10 - -

ALOs - 50 | 40 | 65 70

A AZA] polyamides = Qb4 AR SE ol
ot 4, QAE 5 71AH B4l dFe B 5 )

o AZ ZFQlo] &2 3}o] hopper diyer2 2 85Tof| 44| 7F
o Azslel SRYPES omeolsiz  EFsAc
polyamide6 ER 2= fFUE2iY] YE715 Ao}

gon AR &% 300-500pm, 8§ 2% 250290CE
Az o}‘ﬁﬁ}. PE719 235 A4S 2mmlaL, Zol-
H] L2 400|915 Uth A|HS NESKRIES] S3e)
2-83te] A= 7IAE 24 24 AlRe A=
JH o7 AZslgon A AL AP 255 260T,
A S 65z Agstch

AATE AlE A|H A RS 23] Ao A] 120CE 24]
Az3F AallpelletyS £~ A=1E hot plate press A2 S
sh8-3ko] 2= 240-250C ¢+ oF 25imE Agste] £

>~

7
KX
=

35

()

ey

WA AEE o)7|E3te]A] A1 AlE, 2022

1.0me] ®12.7mme] Y& AHLS A 2Fetst) FiglS A%
Al AZRE 213 hotplate press 2] AFE LERd Aot

[ Press pressure gauge

Temp controller

Fig. 1. Hot plate press machine image.

22 BRAM S4 Tt Wy

WAF=(T) AT =73 =(Fs) AlE-> QMI00T™ TF
SAB7E AETAOR, ASTM DESI4CIY), ASTM
DIN-17(Z 2ol T} 79k S S-10mimini A-&of A
33] 4318ttt x4 == ASTM D256-100] whek
LA QMT00A F4 AR712 245t dHEE
()= ASTM El4610] u}e} LEAMTE Abg-ste] 243k
S5 2409 94 WAL 99 SEM(Seanning Electron
Microscope)-& TESCANJit2] VEGA Il LMU ZH] 2 10kV 2]
M AHGEE AGSIon, MBS JNES oln 7

7128 WAs) Qs WMo i%‘ T 29

\__

2.3 EN mJI2 Adapter H|Zh
Bum in socket®] adapter+= H=4]| packageS socketo]] ¢F2}
Al717] 98l guidingsl= 9E-S 3tk AR ARE
£ 229 bum in testo 4] FEH 9 F5/01¢ 59
Hado] glojo} itk Adapter AFE7]: Sumitomoiil2]
SE100DUZZ clamping force 100ton2] A}oFo] An|E ALg-3}
om A 1 48 Beol B Eeiuio] WS 130C
9] £ 2 [2hoursS AXSYPoH AL =F 2E=270T
2 AEstd T ARt 250265C9 L= 90msec)
£10L oFg 2400kg flem? 2 AESGITh Fig 2= 2 =2
of| A AR8-%l bum in socket & adapter®] 7Hd =5 UERA A
°]il Fig. 3 7|2 A Z A& adaptere} 57FA] g H]
&l o3 A pellets o]-§3t AFEH adapterE LFEL
Wl Aojck



Adapter

Burn in socket

Fig. 2. Burn in socket and adapter image.

Compounding
conditions

A

Existing

Top View

Side view | |-

Fig. 3. Adapter shape for each condition.

2.4 Adapter EM T} 4

ik 2AER AR A adapteri= 1L $F A
package £ guidesh= WS2])4=2] #1317} Qli=A| ¢t adapterE
270 ¥ - dummy deviceZ A|2F}o] 11-20) 4] bake
AT wapage WSS vtk

A2 adper] ] A4 5 U s ALk
AUREA © & package size THH| +0.02mm2] spec O &2 A2
bake /¥ WIS 7F v 2AEE HS3ch

Section B-B

Section A-A
Fig. 4. Adapter inner size measurement point.

i)
>
%l

[e:
O

Kl
N R o
™ orfo hu

Fig 4= AFT adapter®] P WS A5
etk ARE Aeiel Algoll e AH, 1z
125Cofl 4A7H5¢k bake S 23T AE|S 44

A2 7t 5714 S taget spec> X5 14.10+002 / Y
12.10+002mmo] . bakeo] AREE AvL e
DTHC-150-50S 2 gl o] n] 7}&-8 2= -50T200Co|c}, =74
of AMgE Al SYFANLY] SIMOGHIE 28 513
© v, dummy device warpage=7-2 ]3] Nikoniit-2] Confocal
Nexiv 3040H] A% 3349 2A7|2 AL851TE Ao AF
&5 device®] AR} AA| FA 09me]] PCB T 061
s AH8-SH TR

i

jur)
==

3. 2EAN S4 24
31 AlEH EH It #q
AR Aol A e D RS S5 ]
Table. 2] YEFH Tk
Table 2. Test results for each condition
Conponniiog A | AA | AB | AC | AD
conditions
Tensile strength
75 70 60 55 60
(MPa)
Flexural strength
(MPa) 100 110 118 100 99
Flexural modulus
(GPa) 2.9 6.2 5.7 7.7 9.0
Impactstrength | 4 | 35 | 380 | 300 | 29.0
(J/m)
Density (g/crr) 11| 18 | 1.7 | 20 | 22
Hardness (HRB) 119 117 118 117 117
Thermal
conductivity 0.3 0.6 0.6 1.0 1.2
(W/mK)
Fig 5% 7} 415 Q7= T ek Aol

ke ShA ek base
polyamide6 9102 AAHEl AXIHo] 7bg 9o

D
g
ulge]

Huko nEa

=2

Al
i)
TQ‘ _|I.|I

Journal of KSDT Vol. 21, No. 1, 2022



152 HA - AFA - Ay
80 Fig 88 A=S el ILe Amt 4%y 2 4
=
B 60 ol WASHA] oS & 4= Slrk
O ~
2 & 40
=2 \2/ I Polyamide6
g 20 = =& == Hardness (HRB)
ot 0
A A A AC AD 1(2)8 120 =
Sample designation :12 30 119 %
E 6 \\ A 18 2
Fig. 5. Tensile strength results. é i‘g I' I \\I___. 117 _:é
0 16 =
Fig. 62 7y Az F34 el 2AZCE gz g U A AA AB AC AD
e Ao|th 2wl A= glass fibero] 3FFo) Sample designation
M e ABEIIOIA A1 A ehigen i
23 AA 9} AB EIQJo] AC, AD ERIR T} =7 UErde Fig. 8. Correlation between Polyamide6 and hardness.
ehQleh 4= Utk o] glass fiber7} 7] A A&} A9t o 7] 741 _
2 e A7l Aoz ArET) HpAEre 2 PAE e G0 LHALO) Y] el wheh
ArsdlE Ao g 31w 9] 01 Polyamided + AbOs S 3:7H]
Q 513l AL oF 4R = = AL 9F 2 9]9]
I [lexural strength (MPa) == HH ‘:‘ﬂ— S HH s 7]'01'1_ 2 T MK
= =& = = Impact strength (J/m) o} gFujuvs EAA dAEEF 30WmMKY AERE =
o

40 120
g -~ 115 =
530 g--=2 Se-—ece 10 S
~3:020 105 ?D
g 100 o
Z 10 95 Z
2 0 85 £
£ 2
- 2

S

Samplc dcs1gnat10n

Fig. 6. Flexural strength and impact strength results.

Fig 7 2REHY &0 e Bhbyl Zolch 25 ey
23 WEL PRt Fao] HEsHe Ao Sl
glon 79 AFuLE Heste] Hgslelslel 45 B
2o TGEHOR Q3 sio] olAl Ao ot
= 9ick

I |lexural modulus (GPa)

s==- Density (g/an’)
10 2.5

8 - 2
6 ‘---" 1.5
4 1
I 0.5
0 0
AC  AD

Sample demgnation

Density (g/m’)

Flexural modulus (GPa)
38}

Fig. 7. Results of flexural modulus and density.

WA AEE o)7|E3te]A] A1 AlE, 2022

U oo AZFe BikaA] AlHS =4 Ay} /\]—Equ
o8 dATLIt 34 2718k &gkth 1 o]8= SEM
(Scaming Eleton Micoscope) 13 o] &2juje] ks
Wk AR gEEe] QA gokon $7157k void7} 2
Y3t 9lo] heat bridge”} AR PR ke Aoz
WA E Fig 9= AZ AlEe] SEM 274 Ak Ukl
o]k,

Glass fiber mixing
failure

VEGA3 TESCAN| SEMMV 150KV | WD:1476mm
SEM MAG: 409 kx Det:sE
View fel: 67.6 ym _ Date(miay): 0307122

£
WO: 14,89 mem
Det: sE

SEM HV: 150KV
SEM MAG: 201 kx
View field: 138 ym

Nierfacial'8on
‘.ding

Poor Interfacial
Bonding
Ve risca T s W | s

SEM MAG: 220 kx Dot SE
View fleld: 126 ym _ Date(midy}: 0307722

A

Sem v 150KV

e AG: 201 kx

View i 138 ym _ Datsmiy): 037722

(T

20pm

Fig. 9. Scanning electron microscope image.

3.2 Adapter 5 H7} Ao}
i3l 2AHE AF2E adapterE AlEol 2H £ dummy
device S 4710 EYAIA bake 7/F warpage HIEFS 4



e
rE
ottt
2
ol
fllo
o]
2
f!
A
>
Jz
%
b

A vl 200 WE AREA B4

153

Z9t) bake F/FE HE devicer crying type O = warpage” |
A o, sl a7 2] 9] ] spec?] warpage Max 0.1
mmECh 2R 0.02~0.04m5= 0 2 ESh A HIlgF
o wm= 00lm oJUlZ FelEck o] Zolzhd real
package H7to = FE7} ¢lE AR weEct Table 32
bake %/% warpage HZH=F UERH Ao|th.

Table 3. Variation before and after baking by condition

Compounding A AA AB AC AD
conditions
Amount of

OUMOR 1 1003 | 0.003 | 0.000 | 0.004 | 0.002
change(mm)

U W7 adapter 5 Abo]20] W3}k tis)
Fict. adapter®] $1%-2 package loading missE 2 &
71 24 #A=7E e F8She) adaptere] W3E
polyamide6 45 %, glass fiber 5 %, GF1|L} 50 %] vljgt=A
AAZTSo] 7P ARS Ao 2 B0l E]Qith Table 42} Table 5
L beke T xZ3}y3 71 HHFL Lehd Zolct

Fig 108 7} o] 5538 ez vehdl ol

D o
O rlo %2 olX

o

e

Table 4. X-axis shrinkage after bake (Unit : mm)
X-AXIS A AA AB AC AD
Ejaculation 14.08 | 14.14 | 14.16 | 14.12 | 14.14
Assembly 14.15 | 14.15 | 14.16 | 14.14 | 14.16
After bake 14.07 | 14.11 | 14.09 | 14.08 | 14.09
Shrinkageafter | s | 904 | 007 | 0.06 | 0.07
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X-AXIS A AA AB AC AD
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After bake 12.00 | 12.08 | 12.08 | 12.06 | 12.07
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