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Optical PCB and Packaging Technology

Jin Hwa Ryu, Dong Min Kim, Eung Soo Kim and Myung Yung Jeong'
(20119 24 28 H4: 2011 39 15¢€ AAEA)

Abstract: According to increasing of data transfer rate, printed circuit board (PCB) is required improvement of
transmission speed. Optical PCB and its packaging technology can be one of the solutions that overcome the limitations
of conventional electrical PCB. The data transmission capacity will be increased 10 Tbps at 2015. To this end, studies
on various OPCB technologies are being conducted. For cost-effective and high- performance OPCB, studies of optical
coupling by polymer replication process are conducted. In this work, optical waveguide and optical fiber array block were
sequentially fabricated by polymer pattern replication method. Using this method we successfully demonstrate low loss
optical fiber coupling between optical waveguide and optical fiber arrays. And researches on flip chip bonding process
and using electro-optic connectors for packaging are conducted.
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Fig. 1. (a) Schematic configuration of multilayered optical-electrical
hybrid PCB; (b) Thermal imprinted waveguide core pattern
with reflector mirror; and (¢} UV imprinted pattern.”
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Fig. 2. Schematic view of whole process of ; (a) Ni mold
fabrication and ; (b) polymeric waveguide imprint.

@ (b)

Fig. 3. SEM pictures of SU-8 pre-mold cross section with 45°
surfaces at the end of the waveguide in the direction; (a)
perpendicular and ; (b) parallel to the waveguide trench.”
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Fig. 6. SEM picture of the fabricated SiOB combined with a 45°
micro-reflector and an 8 channel V-groove array. A gold
film is deposited on the 45° micro-reflector to enhance the
reflectance.?



11

% PCB 2 #7]

B 74e] lateral offset (x,) 2 A'E7F] 3] A (p,.)

=
o
- = = T " o) &
= ol I e ) T R
: W oL w D Wy B e
‘n OH o o ﬁa N & £ z
& B oo X B o B S oo : i
D E < ) N e [N 18- m
S g G S e T A 18 5
E (R A "o i ;2
I A B I - Y o B i i 2
W S dﬂﬁ Cﬂo m 2 < Gt
mom Bﬁ@i@ﬂ&ﬂ = Pﬂ;llvo 8% W, 5 M
£ M L e T 0 T m . g
mw 3?&‘%;_;% i i 9 iy s 5
g TR HdTeyw Wy = B, i 3
s 2 B N o e o " SR 2 i %
- N T e R . s %
2 5 W W e e e W Dy C) = 5
g 2 Rl R A BT o BT E : £
8 S e e G U ST : g
5: TETTRTELIFTG i, i &
] sZMzeeta VT4 @S | ] g
38 TRET Ik TET L Ly & £
g2 %%a%%ﬂ%ém;%ﬂ o1 i d i z
5F X Emp QP8 m oy : 3 i : z
g H 2 P om0y B OE : 2 : O
..mcw Q»Lwﬂwﬂ‘hlvo%o#w_mﬁ ;OEOOE..ATI EE H g m” =
= g T Wy X ogr PN o F B %
» Thw i WE T g W I &
mms TR Fe® i # o % < B X
TES oW TN MN T
— WMo ®R=T Y 4N B X g
: TR TR o oM Moo oA F ° D S
oy o T o o ﬂ%&MQ¢MMﬁVﬁﬁW%4g&ﬂ%wg S SCRr o S c R A
i M e ol o Ewggm%+.%.ﬂﬂ%%aa%v&mﬂ ﬂ%.Aﬁj%$%@ﬂ%;qﬂw
A wﬂwoic_ommwﬂa_%ﬁﬂou,%?%,ﬂﬂwr% i%%%wﬂm&%z%ﬂﬂm&kﬂrﬁ%
ﬂoxad.\wwoo\w@ - M,.uho_ ﬂrﬁm»e ﬂuﬂuﬁﬂblﬂl?quiﬂﬂ B R oﬂeﬂowu&‘_]wwo\mﬂloa%&lu@w\
Tammt R SO R R R R AR i G - S el
© o ) L BN &oltwrwlﬂ.,OJ. L.ﬂ‘mw»ﬂn‘l1no e T — E__vlo\lr ! #0 T fo
G A TR Mato»ﬂu ) B X .&ovonuimMow e <o ﬁoowafa_awro.w?a_alllamur zm T %
o T s TT TR NEPeTE s Erans Ludsrd Bo g2 px o ¥
Mo T ~ orﬁedﬂ..,ﬂmoﬂmoo,dﬂ L RG-S BT UG gl - S 5T 5T WO e N R R o B
i T o G ~ o W dm DR g B R g o T PR g G
o] o) =N ﬁELlll ) 10 E:‘ Moy st T = B Ao £ o ™ \ w o S Li,ﬁ J_A‘ul why Mo il
B E NG =0 N P~ ST = - oo 2 H o B I ® = B = . F . il !
ETO\.\‘ m! .mw_ Ao N } U ».Oldu o \J.A‘_L' [ < )EOPWL <
©TIREY B ryiifeleflesiosToani TR g akEaups
Al o < 4 ﬂ r o 0 ! 4 N IS y
RPTLTET o mggwaﬂ%ﬁ%%%ﬂ%ﬁw%ﬁﬂﬂg@ w%%%%M%Wngmwwww
b X o 9 o) N T o o _ o = < vAl],olmml — & ok 4 < =%
Rl : 4%%%%&1%%%@1%%&@5%%%% w%mwﬁﬁﬁwmmﬂ%$ﬁw%
Gl 5 E.ﬁ. ; Bu_ﬂ_w_ﬁﬂwk &:ﬂo N 9% O ®o o = | o " 4 5 — ol & e
~ ' T Y L F W gy ;oo R T o= Xy, T Hom W B W ﬁﬁq?m%74% R
S EET e 5 PR s CE TR o D T WMo 0o &g R
—_— 0 T ~ X o C.* T f O~H el Cxﬁ . X "o = X 0 oy T Lf < ﬂo 10 - ,
oF o T gs “ n,_c“a1r = 5 F LG Y WA = "E L X e =T A — o R o = om B
7 WO T AT T oLy R oz oy Xogn WP 5 rlo g Yo ® i 5 oo G 82
Amwmﬂoﬁﬂmwﬂwq e Xo\.m WIAIE..“\LX.L]‘.W Jl.ﬂouwaﬂﬂ pL@l Z.w.ﬂ;w&uiﬁxr . olmanhoo_,_ ﬂo i :lm.L,.a.Do e %o OW
Ho T oy o T omr ™ o ' RO ROk }lﬂo& - R — B e oy T o W = oy o do
; X 3, oF . R oRogn = Y . i ° ~ X - ) O o TE R oy g > N
LB T W %ﬂﬂﬁﬂwmMW%&W%@@MW%%%@%&%%MW@MW.@q_ﬂ&}mgmmﬂ.ﬂﬂfw
AP T E T @%Mw%ﬂﬁﬁgﬂﬂgﬁ%gimg,ﬂwzzﬁwiwgapﬁﬁmﬂ%%gm
Iy R "o R ok W ook o TR O T WS ;T W F
2 e T W "N B
2 g

J. Microelectron. Packag. Soc. Vol. 18, No. 1 (2011)

electro-optic connector.'”



o
uy)
)
2
B
X
2L
o
30

o 283 TR AR Y
om, FAAYHE e
AEATH €& T3 R=s AgH o Ak 5%
Atz 4 E 92 9} end-fired optical coupling®] A E .
2 WA= RE9 ojt]oME FAR LA} B 5T}
29| Ao 7hed F2E B3 vk & FAA
BE % PCB Al Z 3 02 WA, FRAZ) ol A7)
25 T35, 71 StaH &ol FEv2E A%
o a2l AAREES &Y UERE TS 59 18
Aol st AE-E Sl 713 FAADE 7} So

A
o
=
i1k
ol
n
2
%o,

[e]
Hol 443 ¥ FAAUHE S22 Ba wEo] AF
z

N7\A Gk, e}

t

o
fol
nﬁo

ofl ofl o ¥0 N B mh T H o mx ot & of lo

3 PCBS] A7) &4
AN 1R £

ofl
o
k]
2 30
v O
i
i)

)
©,

N R 2

% o =
iy
2o

rlo o off op o

1o
Y
oM,
i3
B
fu}
ok
Jo
>,
9'&
2
X
ok
i
H
e}
1o,
i

o]
T
THLABERE 2HA 3 FUsHA 7HEE
03

=
Jo 2, T3 FEFLAE B4 384

i
ot T

oX
o
o

g o] &3l 4E3 of2, FAHG
&2 £93HA €t o)y 1A Ao
2} misalignment, & T 2o &3 Z9
A o] FA B AgAd W
thoAl A FA R, U Fo 3
AR IS thE, T5 FaAte
Ao Ae g o Anprt S E T a3y HA
L=, bonding wireE ©]-§-3te] PCB 7| &3 7253 2
I 5F FAaAE AFs nix g FAH 0w Antg

1 o
fru

2

o wl I

E -
oo, rlo
H

T
fiu

X o

e} 0? lﬂ

i o

2

J

o
2:.[
5
N

(T o
=

(2
N om

oo
¥y
g

AR BE0EE HE R vHFo A % PCB I
714 ¥4 S4RHA "}

93 B9 3L T8 4AAE 7|9 AT 9=
A¥H o T AAsl= ZAHOZ oln L9 oS W
TR st $UERZ 1Y B wabA #7424

% PCB 7]&2 SA7MA] Ful A o] AE7 o) ula}r]
A 1,2, 3= A stth 22y " A3714) Q) % PCB

olo]l A2 A B 9714882 A 18E A 13 (2011)

o] PCB 7|3 A WE2 Wae w2, 14
&2 LA IR, 73] point-to-point 2 12
s
B

e ] ARSI A WA H = wloE 9 G2 uifd A
THOR FUStAL L, ol & WS ¥ Hdtr] 95t
S7EE Ve BEd AR S Ao o] 2@
ST7E SSA77] 1% 79 4802 U Hitachirh
= 20159704 WA AF 87 10 Topse] A28 7fd-e
SER A7E s A

&9l 2 PCBE AA9] g4 dAIE FEHL U8

3

o FAZE 2%, gl wt JEH Y e 33
2 59 A7t A EHAR 2 o, B % PCBol|
A glehe A7 T E O XA Qi) o] § 3 PCBE
AR FARG ol 25l Fu7], 24, -3, vt
o]Q o8 T A3 Ak Addell AA W& AR
J& A2 E a7t nEALE oA 4 9A Vs
RAOZ o€

HAe 2

B ATe ARG AAFE] A
579 AF3(WCU) (grant no. R31-20004)"3} <33 2 g &=}
7)% AFAE(OPERA) (R11-2003- 022)°2] A|Po 2 &
B AFU T

m
rot

fos

1. M. H. Jeong, J. M. Kim, S. H. Yoo, C. W. Lee, and Y. B.
Park, “Effect of PCB surface finishs on intermetallic com-
pound growth kinetics of Sn-3.0Ag-0.5Cu solder bump”, J.
Microelectron. Packag. Soc., 17, 81 (2010).

2. S.J. Ryu, “Comparison of PCB surface treatment effect using
UV equipment and atmospheric pressure plasma equipment”,
J. Microelectron. Packag. Soc., 16(3), 53 (2009).

3. W.J. Lee, S. H. Hwang, J. W. Lim, and B. S. Rho, “Polymeric
waveguide film with embedded mirror for multilayer optical
circuits”, IEEE Photon. Technol. Lett. 21, 12 (2009).

4. X. Dou, X. Wang, H. Huang, X. Lin, D. Ding, D. Z. Pan, and
R. T. Chen, “Polymeric waveguides with embedded micro-
mirrors formed by metallic hard mold”, Opt. Express 18, 378
(2009).

5.J. Wu, J. Wy, J. Bae, and X. Wu, “Soft- lithography-based
optical interconnection with high misalignment tolerance”,
Opt. Express 13, 6259 (2005).

6. H. L. Hsiao, H. C. Lan, C. C. Chang, C. Y. Lee, S. P. Chen,
C. H. Hsu, S. F. Chang, Y. S. Lin, F. M. Kuo, J. W. Shi, and
M. L. Wy, “Compact and passive-alignment 4-channel x 2.5-
Gbps optical interconnect modules based on silicon optical
benches with 45° micro-reflectors”, Opt. Express 17, 24250
(2009).

7.J. H. Ryu, T. H. Lee, S. H. Oh, S. U. Cho, C. S. Kim, and
M. Y. Jeong, “Imprinted optical device and its reliability”,



F pCB g H74 7E 13

Cur. Appl. Phys. 9, €7 (2009).

8. J. H. Ryu, T. H. Lee, L. K. Cho, C. S. Kim, and M. Y. Jeong,
“Simple fabrication of a double-layer multi-channel optical
waveguide using passive alignment”, Opt. Express 19, 1183
(2011).

9. N. W. Kim, K. W. Kim and H. C. Sin, “A Viscoelasitc finite
element analysis of thermal nanoimprint lithography process”,
1. Microelectron. Packag. Soc., 14(4), 1 (2007).

10.J. T. Kim, K. B. Yoon, and C. G Choi, “Passive alignment
method of polymer PLC devices by using a hot embossing
technique”, IEEE Photon. Technol. Lett. 16, 1664 (2004).

11. R. V. Penty, N. Bamiedakis, A. Hashim, 1. H. White, “Poly-
mer waveguide integrated circuits”, 15th OptoElectronics and
Communications Conference (OECC 2010), 6E2-1, (July
2010).

12. N. Bamiedakis, J. Beals IV, A, H. Hashim, R. V. Penty, and
I. H. White, “Optical transceiver integrated on PCB using elec-
tro-optic connectors compatible with pick-and-place assembly
technology”, in Optoelectronic Interconnects and Component
Integration IX, 760700, (2010).

13. A. Hashim, N, Bamiedakis, R. V. Penty, and 1. H. White,
“Low-cost 10 Gb/s Chip-to-chip Optical Interconnect”,
ECOC 2010, P3.21, (September 2010).

o« HER

* 19854

o Sk e A AR R 2 8
» % PCB #7174 5

e e-mail: rlal506@nate.com

. g

* 1966348

o Bbe)Rolf ok T o] 5y
o A3 A, BAZ Ve T

o e-mail: eskim@pufs.ackr

o AR SR WCU QIA[M7EE B 2ot
34 PCB, & #1714 71& &
¢ e-mail: myjeong@pusan.ac.kr

o 7713}

o [9773A

o BAM . Ve g i) s gt
o FAA, EAL FaA) A2; B

o e-mail: gas96@pusan.ac.kr

I. Microelectron, Packag. Soc. Vol. 18, No. 1 (2011)



