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Abstract: SMD-type 660 nm wavelength semiconductor laser diode device is fabricated using silicon resin molding technology
and fabricated a BT resin printed circuit board. BT resin electrode structure printed circuit boards with soldering electrode pads
and through holes for heat dissipation were fabricated. The SMD process is an injection molding technique in which the chip is
molded from silicon material and then cut by a dicing process to complete the beam emission surface. The fabricated SMD-type
semiconductor laser diode exhibits a good near-field beam pattern with no scattering/dispersion caused by the printed circuit
board or silicon molding in the emitted laser beam, or reflections around the chip. It was also confirmed that the heat generated
at 20 mA operation has good heat dissipation characteristics through the through-hole heat dissipation structure.

Keywords: 660 nm wavelength LD, SMD, BT resin, Circuit board, Silicon molding lens, Through hole electrode

& Kawan Anil; kawan@sunmoon.ac.kr
Copyright ©2025 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

1.ME
YA o] A t}o] @ E(laser diode, LD)% FH x 2]
% FEA BopollA v E S £ Ader fEst
Al o] &l 1 Qltt. E5] A ol Aol g _] A3 e



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 38, No. 3, pp. 272-277, May 2025: Kim et al.

A 2ol A=
o= 71]7] HOFOHH *“9} o ‘?E‘K*OPﬂ Olﬂﬂl ATt Zﬂ
o= 2w Z)41 % w2 B2k 2] & Sof & o]-8o] 7]

29I} [1-3]. Z{u ¥He A LDoA] | &2
Auoke el A 7140] 49 A 8o
831322 919 W(can) 1Y 1717 2 A5}
v 24 S0z 52e] oj2g 28 of2
[4,5].

SteA] LDE o AZao| 9 27]7] 2
2jo] £A1g WU AHESHE 4
EBIE P ESER EE 2
"o e shit), ety 2%o|wA Aato] 71
SMD (surface mounting device) Ij7]A] 7|=
a5t} [6-8].

52 7pA A
7)ol dEotHA, Mg A= tjilsto] Al Als H
A@MEUﬂ@ﬂ&umMmWHHm$Eémuaﬂ
o] x| %10] ¥l 7§ LB olo] A3 ma]|=S AR|sH= BH
g SEe A LD AlEo] 7= it 2124 o]2ist 7=

042 2% e EnYut mal A ool
570l Fast} [9-11].
731\'10]

O 19 g M N

1o
N
=1
n

Ego] &2 U2E A2 YL A= 2Y

o =2 L.

£43t BT (bismaleimide

2 ol 8ot 7w 22 397162
ol Bas &6 HIPEE P2,

g9ele 7148 Aelgd.
273 thAl BT 24 914

2
N
)
X
rlr

2
lﬂll‘ﬁl

|
triazine) 2|
ol-ga}of
Al E]i A

|

S
0¥

1

HOFﬂJ

ru|o m oy g >
N yg O

x P

o &=

]

=

o m

|m

],

N fu o
N
=
=
)
|m
&
> o
EL
fo
O r
o
T
‘O,
é
2
uf

P
%

O.
2 ol

o7

2ol 8ol E
o4 53] Fag gl @
—*H%EEOQ*”ﬂﬂﬁ%ﬁﬁ%ﬂ@#éﬂ

A

]H*OE -

mOH?
__I:IF\I‘
F oo
o M

of g
o
=2
Jo
>
FOLorl o ox }ﬂoﬂﬂ’_llm

%ﬂiNSSOﬂﬁHﬁﬂﬁéﬁéﬁ%lﬂﬂﬂ$
Ao £53 A2 Esto] wLeA]| LDo] Aele 23e
=] SMD £410] 9IW.0 2 WE 2o]d Wo] WAt =

2. 8 % M=

vhe A LD Alo] 37]% 800%1,600 um?Q] 37|82 =o]
600 pm, 37§2] F=o] stHof x|t & SMDof|A| £H
o A=9] 327]+= ZAo|7t 50 um, o Wol| 242t 250 pm7}

273

Fig. 1. Silicon molded lens using BT resin printed circuit board SMD
type 660 nm wavelength semiconductor laser diode geometry.
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Fig. 2. Silicon molded lens SMD type semiconductor laser diode
device drawing and solder pattern design using BT resin printed
circuit boards.

2] 41 450 pm Fo]7F 7H2-H] ARt
HAZMS SMD e LDO] AA 28-S 13 19,
&ote A9z = A 207 fd EAE

u
Hoi HHol dxR|s &= 7H—4 == XAF 5
Aol AR|E 1, 22 ol &ot= AAA =
9 AT AEE olgslol 293
150 tono. 2 £, &% 150°Co|A] 200 sec. 73 stsict.
29 A2l 2 AR o] Felo] mg el Al 95% A%
ol w2 Eat88 A B g [12], TYUE] 2o]A] Y]
Aboll 27 AZE o]Ade] £ S FAITE 02 ofjAE. o]
0 Ao 2 2ge 2He ol gott MM 24 712 of

gt ol A2lE 2L Satof uhatsh o] Ul
o=

Q
)
o
=

o el g A0l 32 A Ho| s
stojof gict. 5 chol4) 3 o] wx] Q=S s} &k [8].
ojuj 7}t M| &0 83 A3 WEA| LD A



3 AAR 02 AFED, LD At WAlste
BEoz wEs] 95t d B2a Asety] stol B
o Sato] Q14 8] 7 7]wo] 4] Weof

o
=

:L
r_R rE fol

Alof A&t Q1A 8] 2 Z]3oflA &
AR AA = HS Qd% 2 A} 2o~ ¥ Y& Hol
= U oA GUAR SMDQ] 7|7 1.6 mm X 0.8
mm 4% LEDO|A 778kl 37]2 Alasteict. A
o} ool wEA] 2o]x Aol 9IS AAY 5 9l
o, oA A AN WA= FYAtl FEfsteS
He wAg suslelnt. & SMD Al ALga] g
&0 ES LERITY

2 3] A|Aet SMDE LD BT &7l Q14 8l =2 7]¢
=92 Uepdict.

o7]olA 18 3(a)= LD Ado] FATE =
A M=9o] MAlwlo] 9lou], 3(bje A4 &
Ho g 7]7] PCB (printed circuit board)o]] o
DE 43 A AT ) Wet A B ¢

Ly o
re,
10 g

>LU

l‘|

o go
b rg

1f m
rE oo T

—

/
7I¥og $Eof golA tolet A

==y fl#ﬂ o2 WEshr] 9t 2 S22
BT 2|%1 012] 3] 2 7]% 27]= 120x38 mm’C.
327]—]94 %EH;‘;E.O 0211\'] 0]»0:1 Olj:] EEJ —7'—730] J—‘LL‘]- qO]
8967] SMD7} €It} 4] %] = SMD 74

ox hu px ng rlo
2oox
)

I,

i
i: 4
og
ii
i

i
L

L

(b)

Fig. 3. BT resin printed circuit board design drawings (a) front side,
laser diode chip mounting surface pattern and (b) back side, solder
geometry pattern.
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Fig. 4. Fabricated BT resin board (a) backside of a unit printed circuit
board and (b) zoomed-in solder pattern geometry and unit laser diode
market positioning (dashed rectangle).
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Fig. 5. Photographs of the fabricated BT resin SMD current
semiconductor laser diode: (a) from top view, (b) front view, (c) side
view, (d) bottom view, and (e) back view.
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Fig. 6. SMD-type 660 nm wavelength semi-conductor laser action
beam near-field pattern using fabricated BT resin printed circuit
board (a) SMD package beam pattern using BT resin printed circuit
board, (b) SMD package beam pattern with prism installed during
SMD, and (c) TO-can type package beam pattern.
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Fig. 7. Radiation density variation with operating time for SMD-type

660 nm wavelength semiconductor laser fabricated using BT resin

printed circuit boards.
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