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Abstract

A numerical study is performed to predict the effect of operating conditions on the thermal response
of electronic assemblies during infrared reflow soldering. The multimode heat transfer within the reflow
oven as well as within the electronic assembly is simulated, and the predictions illustrate the detailed
thermal responses. Parametric study is performed to determine the thermal response of electronic
assemblies to various conditions such as conveyor speed. exhaust velocity, and component emissivity.
The predictions of the detailed clectronic assembly thermal response can be used in selecting the oven
operating conditions to ensurc proper soldering and minimization of thermally-induced electronic
assembly stresses.
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Card Model Domain

Fig. 1 Schematic of a typical infrared reflow oven.
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Fig. 2 Coordinate system and geometry used in
the oven model.
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Fig. 3 Coordinate system and geometry used in the
card model.
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perature. (b) radiative heat transfer rates,
and (c) convective heat transfer rates to
variations in conveyor velocity.

o, ZlExHFoR AgdHE B4 R dF
=3

& Ailelo] S0k S Sk

B QA gudoR @ F27 F9d
o BApztAdstol ool AHdslo] e F3t
_9.] W o 1:’]]0’] 312 0]:/]0]431, 0].‘: <o

Wy Astel 2k olg@ ey 3]

40 FAR NEL 5
AN A AT UF AALE] FAG Wl

] (‘)H r‘.l‘l_[]_ ol —A_[L



2004

& 72 &, Bd§i & o2 A
R ET ZAHAA AAGA dE, FEo] o
2R wFor d Ui AAGERE WFd
iAEE & F Ak

Fig. 55 3 W& Hxwgd dig 7l=%
HAEY dHEAS BoFEY. Base cased P
HlZ=7 £ 200 mm/so] i W17 A2 9] 9
HE 100mm/s B 400 mm/s® WA R Y 2

»101];4 REo] A9lA QHS il 7=z
Q] AR B H|=+- —|—l—1ﬂ91'0“ = 79

gae WA oFerh QB MET HEvss o
B ogueld] oRow 495% §719 Suus

500 ¥

450 | / \\

P
-

L

< 400 |
=
Ve =200 mmis
330 Ve =100 mm/s
Ve =400 mmi/s
300 A A A e
0 500 1000 1500 2000
x (mm)
(a)
1500 - .
1000 }
r{‘\\,_
i -,
£ 500 -{ W /‘H\
S \
5 gl | N
= S if
-Ve =200 mm/s e
-500 Ve =100 mm/s
Ve =400 mmis
-1000 = — T S—
0 500 1000 1500 2000
x (mm)
1000 T
. N
=
2 500
a Ve =200 mm/s
-1000 | Ve=100 mmis
Ve =400 mm/ls
-1500 : : :
] 500 1000 1500 2000
¥ (mm}
(c)
Fig. 5 Sensitivity of (a)the average card tem-

perature, (b) radiative heat transfer rates, and
transfer rates to
variations in oven exhaust velocity.

(c) convective  heat

z Zetn® o8 A&l dif
okz} WA 7S o 4 9}
]-'E-'AEJﬁO

9| AFEA U=

o # -2k

WAL W] ulol v zElE
B A= Fig 60 e

2t} Base case®] 7= o] WRARSLS .90]al

e B

052 WA Rl
EislA A 257 WElsls AEe

98 MAFES 08, 10, 183
ZtEzEol Ao Bs
WEALS-2- W

SA7IE e WAl YER, WAgel 271

455 Aczgron A

0] Z/].o].o:i _Q_l_/]_ k!

L= ."'—:I = _;'"I—}\Iv % ﬂ%%l:

ol e & 5 gl 2 o

TAA 2 2P FF2AdAE BALE

500

1500

1000

Qrad (Wim)

-500

-1000 -

1000

E

=

£

=1

S 500
-1000

sooffs

-e=0.8
e=08
e=1.0

= -e=05
. e T
500 1000 1500 2000
X (mm})
(a)
T T T

e . .‘J"
@ o
e
8 A
500 1000 1500 2000
x (mm)
(b)

e=09
e=038
e=10
e=0.5]
500 1000 1500 : 2000
¥ (mm})
(e)

Fig. 6 Sensitivity of (a)the average card tem-
perature. (b) radiative heat transfer rates. and

(c) convective  heat

transfer rates to

variations in card assembly emissivity.

1067



2004

08 ol ddlAe PF&ER EHgol dojuAT, W
Abgo]l 052 @2 Afde slexgioz A
g5 e A ddgPol ol &v9 2&=7}
§525e9l 453Kl wmdelA] elo] PER &
o] dojuA Ren. a¥re &ydstaz
sz ThEXERE AR RHA ez
A& 2 AAstolof AEAY A A HER
Frdgo] dojde & 5 dn. AExHT]
Abgo]l Weld stExgEFor ddd s Ui o
AEES ER WsA god, A dA9ES

WALE o] S71e4E 7S & 5 A
4. & =

ARAREE dA=27R0 T80 A 4
o4 JEE Y8 A T A8 L8 Wy
oMol Hgte AAee AMFRT 249 X
ngL o]falo] Anjolo] L W o B pj=p
$Eg e o AB2Y, 1dn A=ZYAF
o WAMg Wab] we AsxEe] AHNS
A5

Amlolo] £X= 8 FExd 444 A4
A A e EYYE AP T8
229 & g AAt Ao e Tishe
ZhERES] NS o8 WET SN
o= A dFE A FheH, EviPstazt
s AAE2YEY Aol RAA 2
dE @AYok A9y s A el

H 21-_6_2

AR ﬂ‘lf/_‘!_? L3 /]—/]—0] tf2 A 9 HEALS-9)
ExHEA ds AHA de U8 —rbﬂo}
w AmEE] Agdg Azsle) 9o, A
np GgHow AAsAY Bt
IWjo]o] &X, lﬂll/’lj "‘““/I“l &
s A = AEEAE AN &F &y
¥R d3Yer A =XxHEF ‘a‘ FES
4

H 486k vl Zlod ¢ e Aol

o2

P

Fo
o

(1) Lau. J. H.. 1994, Handbook of Fine Pitch
Surface  Mount Technology., Van
Reinhold, New York.

(2) Miura, H.. Nishimura, A. Kawai, S. and

Nostrand

Nakayama, W.. 1988, Temperature Distribution in
IC Plastic Packages in the Reflow Soldering
Process, IEEE Trans. on Components, Hybrids,
and Manufacturing Technology, Vol. 11, No. 4.
pp. 499-505.

(3) Fernandes, N. J.., Bergman, T. L. and Masada,
G. Y. 1992, Thermal Effects During Infrared
Solder Reflow —Part 1. Heat Transfer Mechanisms,
ASME J. Electronic Packaging. Vol. 114, pp.
41-47.

(4) Eftychiou, M. A., Bergman, T. L. and Ma-
sada, G. Y. 1992, Thermal Effects During
Infrared Solder Reflow—Part 1. A Model of the
Reflow Process, ASME J. Electronic Packaging,
Vol. 114, pp. 48-54.

(5) Whalley, D. C., Ogunjimi, A., Conway. P. P.
and Williams, D. J.. 1992, The Process Modeling
of the Infrared Reflow Soldering of Printed Circuit
Board Assembliecs, J. Electronics Manufacturing,
Vol. 2, pp. 23-29.

(6) Eftychiou. M. A., Bergman, T. L. and Ma-
sada, G. Y.. 1993, A Detailed Model of the
Infrared Reflow Soldering Process. ASME .
Electronic Packaging. Vol. 115, pp. 55-62.

(7) Son, Y. S.. 1997. Heat Transfer Analysis of
Infrared Reflow Soldering Process for Attaching
Electronic Components to Printed Circuit Boards,
Journal of KWS, Vol. 15, No. 6. pp. 591-601.

@ Son. Y. S.. 1998, Mixed Convection Heat
Transfer in a Horizontal Channel for Thermal
Processing of Discrete Material, Transactions of
the KSME, Vol. 22, No. 10, pp. 1368-1377.

(9) Incropera, F. P. and DeWitt, D. P., 1996,
Fundamentals of Heat and Mass Transfer, 4th ed..
John Wiley & Sons, New York.

(10) Siegel. R. and Howell, J. R., 1992, Thermal
Radiation Heat Transfer, 3rd ed.
Publishing Co., Washington, D.C.
(11) Patankar, S.V., 1980, Numerical Heat Transfer
and Fluid Flow, McGraw-Hill. New York.

Hemisphere

1068



	Paper List
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장

	Author Index



