(A=) Hankook Kwanghak Hoeji, Volume 19, Number 2, April 2008

Micro Block Stacking BiHOo=Z x|xis

(=

ot
@ 503-703

(2008 14 11

Hro.
= 1>

Micro-Block Stacking(MBS) %02 1550nm FP-LD}
At Akt AHY
1.8%¢] uhe e A1t
A B4 AL 5 Yotk

=]
AR o5 B4 dolAe] 4

=1

ZFA|o]: External Cavity Laser

LM B

BEAG WA o LE: o)A THo] 2 E % FPLD
(Febry-Perot Laser Diode)= A|Zo] 411 7}A0] #H3}o]
@ol o-§HANE o o] FHETF WA shof FAR S
oL} WDM o] 485717k ofgieh. 11 thotoz Aol
Z£3 o] mT EXo] oty o0& %2 E]= DFB-LD(Distri-
buted Feed Back-Laser Diode)7} Q1ou A|Z-gA o] 7th&
AL 7hAe] Bl EAFe] A7) w ol gk

olof gt thto= of2 71x] FEjol 2
(External Cavity Laser) ™7} A|or=]gict. o4
Ae teRE® WSt FP-LDO] FHEQ}
o BEZ} FHuo] HUuER WA 5
o1 7|2 DFB-LD sr} $ojet uha Al
& Uepdich, Zeg el el g7 dolq 17}
G BT A4 5 Aol Tk BARAL A4
A e FUES FR R sto] 4714 A8 AE Hga)
7 47 ekths BRG] St

2 =2odlde Y 7k #E5e $AE ol8st] Alztst
Fesha T17ke] Au|7k Washx) ke A7k A4 w714
191 Micro-Block Stacking ble. J701519d oM 1550 nm
P-LDe} HhARgo] th2 bl dE, ufo]38 & =S A
&t HAR R 3207] FlolAE AlFFskATh

57317

)
ox,
)
o ™
il
2
o
ox

r\l

oL

i

II. Micro-Block Stacking 2t
AA AEstE o] s e FEAl Sl BES
o)A thol 2. =0} WUEE mEro|2 =R 48 TO-56 )
7|12} 4lE EETO| =S WA TO-46 37|15 AR

sl Qlek. oldd Fal AAl B BE 2715 o of

TE—mail: hjyoon@gwangju.ac.kr

YEAZ
PR r

w2

B 2707] FolA] mE 7] 2.0x2.1x0.7 mm’o]9].oH TO-CAN Hej2 w7359
S =30l -27.1 dBmo|i SMSRO] 31.7 dBQ] %53t thelms o]

140

DOI: 10.3807/HKH.2008.19.2.140

I XIxSd

H—o

e 9IF ZE 2|0fx

H g=x=s

, IlAE & f=E 3707] dolAE

. E7hgol

AHgBto] WA ol
A

A Zol7] ok
Apole] Ael7k A
A= QIsfe] o

ol T
o

ju)

S

i

T,

i)

e

re

-

w

=2
oo 1

rlr

o

£

s of7]|A H icro-Block Stacking
WS skt o] 2 Hlo]x] tho| &, HUEE
ErfoleE, £A18 EECo]e =, WDM ZE, wfo]a2 &
92 52 QU Al 2SS olgale] 4, THAE
w0 2 okukgk A £ TriplexerS H|E3E o] 714 B
25 97|A o &-go] 7lssltl ®E3SH Micro-Block Stacking
MpHO R AR 1Y BES A 2712 2 mm x 2 mm
x 1 mmo|li = EY 4= qlo] =4 #Fo U &7 FRE
(small form factor) A[|2to] 7h5stel. o] WH-E #lo] 4] tfo]
Lot & dl=, vt E7) Algky 7)o s AZdEo] 9l

o] £k Wsto| wE IWH, +5 5ol AL UEhA] e

[

o A=Y BEe) Weke 27 dehA] ofeth At
ZJee 9H SHmY olet 2uu} $a EAo] 45t

7] W2 10 Gbpsol o] T Fabw 7Rsho] Aete A
HOkeE ARle] Al S SIg B2 el ofolo]
Y2 o5 BY WS THT 5 ol 1Y 43 Bw

= Alzkel w2 Aol Ak

0|

S

1L QI ZXI7| 3o|X MA L ME

73
aefste] HAY oF X7 FolA Res 1Y
AT & 12 HA4E R F217] glolA] wE A&
a3t §79 47|19} 7y AdE 5=

FP-LD:= u}#o] 1550 nm¢l A&
o] 1 umo]iL Zo]7} 300 um= Hoj

=




(¥9-=5) Micro Block Stacking o=@ Alet 34y whlme o 3zl #lojx — 34|

Coating
face ™~ Fijer

LD holder

Ball lens Filter

141

LD holder
submount
(a) S (b) &4
I 1L FAY YF FA7] HolA dAE.
E 1 ZAY oF FA7] HolA e BF
=.7](WxDxH) (mm) ]2 &= (mm) H] 3L
FP-LD 0.3x0.3x01 +0.005 A=1550 nm
ol 2 & Y= ©0.5 +0.003<0.001(H] &) BK-7 n=1.157
uhuk g 1.4x0.5%0.55 +0.00/-0.05+0.05(H) SODA n=1.52
LD &1 1.42x1.0x0.15 +0.03 AIN
A BOlE 2.05%1.95%0.15 +0.03 AlLO;
HEAL SR o] o] glow wio]a= & dl=e AF ko) 24
&olde efsto] x&0] 0.5 mmel T*?‘T‘L Adeskeict v Filter
o e AZlo] Lo|3k 1.4x0.5%0.55 mm’ 7|12 AZsh LD holder
oJ o :_]_- Elj ]l:l]— H]—/\]~Q_ tﬂ—\g]- :IH.Q- o].OﬂE]— = Z]- EOOIZ
O LD et sold Hol 250 G Ak s AN Lo
= AErstgl o gojA tholet §zt ul efojof Hils ¢
e 5% 29 ¥ =(bonding pad)E T3 FEol SABHI:
HHU]-O EL nE B3I 0o My g Hax|7|L 7|moez 7} Ball lens submount
A AZE goldS efsto] ALOsE AZFsHIT (a) #olA e}
Aleteiez F 7kE LD EH= 18 1(a)9F 2ol 374
2o mpo]am = d= RS Fes] LAHYAA & Bt of
ek 28 1(b)ol Yepd Aat o] oA tholexe} & —
= Afolm 23 Ao HEs| ghao] LAY = S
ity E=31 vhak dElo] 9%t ek TAA|A ufo]la R
£ =5 Abolo] il FP-LD9} vhef L Afelof] &F &
A717F FAE =S Stoy Hap ZEe] B9 o] ¢F 317 ECL module

oAl dlo] FAHRE Bloju} 2R Hhite]= &A4S Fo]7]
slafo] 7hsat g ol & A= sirte] 913 AFe
WIS Jorli AYHE vlolar B dx Zow Jlw
= sholnt olela 9% FAIYE F AR dolt oF 06
mmolw wlo]AR 2 wzo] ofsjel WAIEE We Wzt
= 1S uf iRE o HhitE o] FX17] AAA FAIS
4 ol
1% 2+= Micro-Block Stacking =+ OE A A&
5 FX7] do]A ®EY o] #ojA HEES TO-CAN 1f7]
Aol 3245 AHIS: e Aelch 9] 317 dlolA] ni

(b) TO-CAN 7}7]%]
a9 2. 34y oF 347

2 0.5 um 2 YUEE Zh= tho] Zr(die bonder)E A}

galo] Alghe] Ade] AunteE 9

B gz vl gg S48 223 5

LD &4, ufo]az
Au/Sn £HE ARg3}

o] 1550 nm FP-LDE H2}5to] A|&slgic). o|uf vhat Hg

£ HhARgo] ok Qi 37 HolA 4L AR
o] Fahgo] Z+7} 0.04%, 1.8%, 83%, 96%Q] 4572

sfat
el



1

N
)

JF;l ]

ol

7

OH

A7) o)A wE
Aol 325t Skolo] R (vire bonding)2t 7

=B A A9E AR, 20084 4

/\1—_9_ ]_Odr,]. x—";(]—E] @X—l&l 9,]‘:' .517(]7] F:]] ];(«] E%E.
°1 2.1 mm, o1/} 20 mn. $zo17} 0.7 mmo| 91k A

o|%AS AMg3te] TO-CAN T

]—_g_ TO-

SMSR(side mode suppression ratio)©] 6.5 dBZ 33=27} SMSR
ol EAYHA = QAN ddRE HXlo] et A
oF % Stk HEo| L ol FP-LDOA WEE o
so] Wol utul Wl vhAElo] Bi§ SO ol

CAN 1fj7]%]9] & &= Z(ball lens cap) o= F5I3ATE ©] o= Hlo] ¢fo] 7] ujiZo|w SMSRo| W& olf= F=
2 UAe oln gAY dold wEolN WEHE B B @ of AHon Feo] 2| ugel Aow ke,
ol W47 i R wk Ae) BEEIE L3S AMgalel ARe mEe] 49(1d
3(b)), 13} B=9] F&o| -27.1 dBmo]iL SMSRe] 31.7 dB
V. HEY 9% B HoIN 5 = oyme FEes SMSR e 2 TRIEE B 9
o HRAREo] W T C(Fike 83%)2 ZE D(FIE 96%)
At A4y o5 37] GolAE 55 8 A2ES £ ARgske] AR o] A1 3(), (), 1A} HEQ]
olgstel HUBE Fafol AUA F FUL wAuE  FEo] 247} 1162 dBmet 7.6 dBmOR A VehgtA
W BA7IE 2AG. olnf dolA] Tholen TE ARE  WE 7HA0] 1 nm Hwo|T AFAQl FPLDY thE wmE
30 mAZ A =40] T2 Ui AL o 4 gk oA uhet W
HHSo| ThE 4570) uur WES AT P o oA whakE Wol FPLD Aole] B7F el elel =%
7] Aol Aol YAMEDS 19 3o Lhehhgich, WAL QL iRE 9= AlekEoel oln 2A/S Bl ol
o] Al & TH A(FIE 0.04%)5 ARESte] ARk 7] w<zolekar olFe] HAF 25 33171 oA
S0l Ae(1g 3@), 15 RS Baelo] 557 dBmoleln B4 ATE E 20] Aelste] eheick
;7 —20.6
497 -26.6
557 . -326
Intensity Intensity
(dBm) v (dBm)
-61.7 -38.6
]
-87.7 -44.6
-73.7 -50.6 v
1540.5 1550.5 1560.5 15471 1557.1 1567.1
wavelength (nm) wavelength (nm)
(2) 0.04% =3} (b) 1.8% F=}
58 -1.6
-11.8 7.6 |
-17.8 ’ -136
Intensity Intensity
(dBm) (dBm)
-23.8 -19.6
-29.8 -25.6
b
-35.8 I -31.6
1546.2 1556.2 1566.2 1531.4 1541.4 1551.4
wavelength (nm) wavelength (nm)
(©) 83% 3 £ WEE ST A9
2% 3. vtk e Eobgo] WE AP 2% A dolAe] w AuEd,
=2 AHF 9% 3] ol =4
EL(@1550 nm) A (nm) AL (nm) SMSR (dB) Pyax (dBm)
Filter A 0.04% 1550 6.32 6.54 -55.7
Filter B 1.8% 1557 7.7 31.7 -27.1
Filter C 83% 1556 1.2 0.4 -16.2
Filter D 96% 1541 1.14 323 -7.6




(#5=1=) Micro Block Stacking oz A&t AF Gdwe o 33 #ojx — A 143

E A4 mfol W
10%) TO-CAN % == 70 o4l H& Ego] 30-50%¢] 1]

2 95 F27] o)Al 2%
sl EI8(1.8-83% Alo]) S 2= WEIS Hgshe Ao] B

Q).

1550 nm FP-LDS} vlAl&o] T2 utul g, ufo]gz =2
A=E ARgoto] A 7y HEo FAIE o83 Micro-Block
Stacking o2 HAg o Fx17] Ho|AE Alx}atoict
AZeE 2AE 5 37| FolA BE A7|= 2.0%2.1x0.7
mm’o]glon] & d= o] ¢l TO-CAN FE|= 37|45}
At HRAREo] T2 47l 9] bhal el S ARgSte] AlRkeE
Ay o) F F217] #o|A 7ted Fahgo] 1.8%31 LEE A}
231 7H9of F=o] -27.1 dBmo|1L SMSRo] 31.7 dB¢I oF

53 HURE dolq B 9S4 Ak

o] Sl 2008 Hrfsha dist Aulo] XL ol
AT L.

k]

rar

[1] Jun-Ichi Hashimoto, T. Takagi, T. Kato, G. Sasaki, M.
Shigehara, K. Murashima, M. Shiozaki, and T. Iwashima,
“Fiber-bragg-Grating External Cavity Semiconductor Laser
(FGL) Module for DWDM Transmission,” J. Lightwave
Technol., vol. 21, no. 9, pp. 2002-2009, 2003.

[2] Takuya Tanaka, Yoshinori Hibino, Toshikazu Hashimoto,
Ryoichi Kasahara, Makoto Abe, and Yuichi Tohmori, “Hybrid
integrated external cavity laser without temperature depen-
dent mode hopping,” J. Lightwave Technol., vol. 20, no.
9, pp. 1730-1739, 2003.

[3] Toshiya Sato, Fumihiko Yamamoto, Khoji Tsuji, Hiroki
Takesue, and Tsuneo Horiguchi, “An Uncooled External
Cavity Diode Laser for Coarse-WDM Access Network
Systems,” IEEE Photon. Technol. Lett., vol. 14, no. 7, pp.
1001-1003, 2002.

[4] C. -F. Lin, Y. -S. Su, and B. -R. Wu, “External-Cavity
Semiconductor Laser Tunable From 1.3 to 1.54 um for
Optical Communication,” IEEE Photon. Technol. Lett., vol.
14, no. 1, pp. 3-5, 2002.

[5]1 H. J. Yoon, “Bi-directional Optical Modules Package,”
Patent US 7,244,068 B2, 2007.

[6] H. J. Yoon and K. N. Jun, “Compact bidirectional Optical
Module Using Ceramic Blocks,” IEEE Photon. Technol. Lett.,
vol. 16, no. 8, pp. 1954-1956, 2004.

Fabrication of the Single-Mode Extemal-Cavity Laser using Micro Block Stacking Technique
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The integrated external cavity laser has been fabricated with a 1550 nm FP-LD, an optical filter, a micro ball lens and accurate

ceramic blocks using a micro-block stacking (MBS) technique. The integrated external cavity laser module whose size is only

2.0x2.1x0.7 mm’ has been mounted on the TO-CAN package. For the case of the 1.8% transmission filter, the single mode
characteristic has been obtained with the optical power of -27.1 dBm and the SMSR of 31.7 dB.

OCIS code: 140.3570.
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