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Transmitter Transponder Transponder Receiver
Optical Optical Isolator Coupler Optical Optical Optical
Transmitter Switch Module Module Filter Switch Receiver
Module Module Module Module Module
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Low Speed Optical Device -» Multi-mode Optical Fiber

(LED, Short-haul FP LD, PIN-PD)

High Speed Optical Device o Single-mode Fiber

(DFB-LD, PIN PD, APD)

Multi-channel Optical Devices sl Single-mode Fiber Array

(Optical Switch, AWG(arrayed wave-guide
grating), multi-wavelength light sources,
transceiver modules, etc.)
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& 2= NTT : Opto-bump EEH2| 60GbpsS HT=NAl 8SE £ QU=
PN =
®ASEH HE :SiIOB = &Y V-groove&E S Jl=2 0|28t Passive
A gy
¢ ULES NEY  HSFSEH0| 258 A L0 2 UV A AIE
& ZI31Z& X : Hermetically Sealed X
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& Optical Transmitter/Receiver Module
> ZIILXE 155Mbps=2 ZEBAIH I =&, B X 622Mbps 2t 1.2Gbps2 8 St
> ZLANE2 J[JIHIE elg4e £ FJt
> 1.2Gbps & 2.4Gbps= ZEMAIHY A& St &Y
> 22EUIE.THACEHP S 12 AFSH N I UHAE dF
> 2o B MAAEXLA LGE A S0l 155Mbps=2 &44810| 488 2.5Gbps=
LD & PD S0l Cist &4E3 0F
> 29 1X600028 722 A Z2E A2 HEZ 30 %0/ 4&
> 22U AR DAl 40%0] €8l D548 &S
€ Optical Switch
> U - OtE DA S LA ‘é‘xﬂaol oFAMBHA 2ol F2 420 &
> dIAIAIE 72 81 2000
» [UANE A2+ & 109,“&92 ZHF 200480l SLHAIE H 285002 & F4t
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@ Optical Amplifier
» DU 0AE SCMIH iS4 S0| MMES0|H 2 LGEXS AIMAIE HZR6 &7
sS4 BHHIIH0 MM olE
> HIAHAES2 20013 300082, 2005\ 32ige] =04t
@ Optical Isolator
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> 20048 MAANE R 52480002t2 Y Ol&

@ Optical Connector
> U MAMAXOF96E OlE M= 3, 47HUA =20 2071 0|42 FHO| Alst
> HIAAI A2 2001 921 Ee] Of &
@ Optical Fiber
» LIGEE-AEE-USIEABMERY S0 AIZAE
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9,000
8000 F - -—— C e e— -
— 7,000 |- -
o) 6,000 [ — -
5,000 |- —
3 4,000 f
3,000
2,000
1,000

R
. L, e e , =i
O Amplifier 2782 3284 3,01 4636 5472 6,365 7,262 8,087 16.5%

1999

O Transmitters 1310 1,553 1870 2,267 2824 3505 4338 5320 22.2%

- -

». Multnplexersi‘ 2628 3795 5529 7856 100" 1528 2104, 2872 41.6%

B Receivers 6918 7639 B415 925 1,011 1,095 1174 1246 B.8%.
2 T,ansce,vers 3636 401.4 4448 495 5634 6215 7017 7964 11.9%
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(LD / PD / Optical Switch & Filter)
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ggafgugogi?;g xg { Flip—chip bonding J1& |

——{ Optical Coupling 2l= l

[ a

-__ Driver 3K
IC 2X

I

| am

[ e

— RF Matching JI& ]
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Butterfly Type

satelite pie

—Connector type ~ Fiber pigtailed Type ~Fiber pigtailed Type
-Telecom/Dacom -Telecom/Dacom -Telecom/Dacom
~780,1300,1550nm -780,1300,1550nm -1300,1550nm

-Up to 500Mbps -Up to 1 Gbps -Up to 10 Gbps

—Pigtailed: PCS
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Yo s

® MAXIMUM
Optical Coupling
- Active >90%
- Passive > 10 %

@ STABLE
Fiber Assembly
-Tol. <£0.2 pm
- 16 channels

@ EFFICIENT

@ HIGH PERFORMANCE Thermal Dissipation

Module Structure Design

0°C>T
f: 10~ 40 GHz LOW
& ETr Proprietary -17 - BROOIAZEX Y W3

LT A
2SN E2EMIINE 24 Jizs A0
2.;') Gbps Tr-ansmitter

RED M .
—~=20 >
.

Mini-DIL
(Uncooled / Low Cost)

14-Pin Butterfly
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* High Coupling Efficiency (- Various thical ‘system )
Large aligning tolerance —’ (tapered fiber, single or double lens, etc.
s Low Optica] feedback L. Low optical feedback J
Electrical Aspec . )
Iric| sct _’ (. Low parasitics (L, C)
* High modulation speed * Impedance matching (25 or 50 Q) )
—
Thermal Aspect r —
. , _’ * TEC, Thermistor
» Stable laser diode operation - Effective heat dissipation |
N
Mechanical Aspect )
P _* (- Soldering. epoxy, laser welding, FCB
* Reliable assembly tech. | « Effective heat dissipation )
S
Process Aspect # (- Proper design of components
* Accurate and reproduciblej ;Process development )
Cost Aspect -
) * Simple but small structure
* Manufacturable and cost effective _'> - Reducing number of components |
L I
& BT Proprietary - 19 - EZ00IIZAX Y MIIA
TR S # ’?&lu
Optical Path Design for LD Submodule
S UM O -7 '
L2
Ly —r
LD GRIN rod lens Optical isolator Single mode fiber
near {ichi . - plano/convex type size: @4 x 2.8 mm .core dia. . 9.8 um
2y, 1.54um - ®=1.8mm,L= 326"““] window sizc: 1.4 mm dia .cladding dia.: 12%um
-r=175mm - typical inscrtion loss : 0.2dB NA: 0.1
20, :x1.36um i} AR coating - prak isolation | 45483 -3% angle pohshed
(T>99.5%) . min. isolation(+/-20nm): 32dR
L.,: object-to-lens displacement
L.;: lens-to-image displacemnent
2 ETRI Proprietary - 20 - SBROE2L 2 WIS
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Electrical Consideration of OE Packaging “

e e

(b) — 500 MHz
LASER
(a) ~200MHz (c) > 2 GHz

TEBMINATING
RESISTOR

PACKAGE MICRO
WALL STRIPLINE
(D)} > b GHz
FLEXIBLE
TERMINATING RESISTOR MICROSTRIP

LASER

GROUND
PLANE
S U ST
Z ETRI Proprietary -2y - =003 EMX Y W3S

Thermal consideration of OE Packaging

AMBIENT WIRE BOND
TEMPERATURE i/
23
o o
X
PERATURE _/
TE?;’ENSOR suMount TEC \\\
HEAT-SINK
TEMPERATURE
B Thermal paths from chip to air
< Chip to submount < Submount to TEC
< Wire bonds < TEC to package body
< Fiber/optics % Package body to heat sink
< Conduction + convection through inert gas < Heat sink to ambient environment
T A RN 2% 4% 3
& ETrI Proprietary ~-920 — sR0I0|2XX X WIIH
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FEA RE AZF FA

1. Die boncing : Submount =+ Heat sinkol|l LD chipg] A%
[Die bonding &x]1

2. Wire bonding : LD chipg] A 7]vjA
[Wire bonding #X]]

3. Lens A& YAG Laserol] €13 LD chip &3 @99 Lens F&
[XYZ %9 Alignment &, YAG %@’f} A ]

4. Packagirg: LD assembly-2 packageo A ZHLD beam
package Z#9] alignment) [Alignment &X]]

5. % : PackageW & A2 X&) FH & T
[ 58 &3F ](Bakmg, 7], 2AX875% Q)]

6. FolBlH <& LDBH I 9 Fiber pigtail’d &
[XYZZ 9] alignmentd 3], YAGEHF3]]

BT

& ETRI Propristary -23- BR00IZ2VX L H3IF

Die £ ¢

D

o

S ey

LD chip< tholol& = Si, SiC heat-spreaderel] bonding

Die bonding A &: Sn, Sn—Pb, In, Au-Sn, Au-Ge 59 ZALEF

et 3 B9 (void-free )& heat—spreaderd] Au%"é 32 (88-12wt%AU-Ge

EE 80-20 wi% Au-Sn)S FEAI71H ol

AuZt in €208 st F2 Au9In4J #Hokst &
QH]-O]_/}_Q o tﬂ ;(47]2—1 z—]'cl/do] ] 37,}_8.

Sn, Sn-Pb solderoﬂ AuZt &3 = o] AuSn,s] 24331E
solder joint 37 ol

= Y3A e SEUNFEE WA S WA 6] Yt FaAE ALg
B A g ZaAE o] diewt heat sinkdl Al In €0 29 AugAt 8Fx] 9] o] &
1-5um& Y& AH el Cudl In £H 29 -’ﬁl/‘lo WA s ARE
£ E7T ] Proprietary e - 24 - BIXR0I0I32& X % WA
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EIgl
Wire £ 4

- FAR A5 HeFd o golo] B gtdE Y HEE AT F&
GaAsE Sid] sl 8] A=
Hg 24| damageE 7|

- GaAs® AL A% xo] Y E&A T 15-20MpaB E
e gedA W74 Adgel 47

- Crateringd 983 t}o] damageE Z°]7] Y38t ultrasonic wedge
B9 2t} Thermosonic ball 2 o] &

- glolo] EQAld= A ultrasonic A& ALEE L,
2t E holder €28 FE3] 224 £3 &

SRR A

22 ETRI Proprietary - 25— SRO0AZHX X HIE

Concept of Passive Alignment for Low Cost

Wettable Pad
(a)

Waveguide

. ptical Device
l Chip I

- A

Substrate (b Wettable Pad
Etched V—aroove

Chip -» Force

Waveguide Fiber Core

Ceposited Solder 4,

Substrate (C Ootical Device
ptical Fiber
Substrate kel
Bump
[ R S .
ppm—— 06— HRO0ITZEX X WIIY
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LOO| Ciet Fiber &4t

AR

Tapered fiber
- /

] ]

]
-
]
; : Second lens
1 O I S K™ 3
2 ET3I Proprietary - 927 — BZ0I0IZ2FX & WIIE

Alignment and Laser weulding

/ Fiber
/ Fiber ferrule

Fiber holder
& 28K

/ (sleeve)
Y= 27y &
\ e Second lens

Laser welding point

Isolatord} S &t

LD 31X
[ YR T USRI :
2 E 13 Proprietary ~ 28 — 001 2F X & W31A
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Fiber alignment —laser welding(pigtalling)

2 SO

fiber Alignment - Laser weidingl Pigtalling )

HR coating leos

l
Il e ==

Fermied

fiber

(8o angled

‘ 31 tower/upper

;g"wg,% '--“—'Z]g welding
lens e & _

Can JI)XY vielding

housing :E_]T.l —Zllens

welding

PolCsn) Pfifiben :

Poflam x

Outowt [~~~ 77 :

Power - !
pinien

& ETr Proprietary

\ Current
1} 10 weiting
Coupling Etficiency™d :
o xt Ostene = FIDeR x 100
= r g
P BIRO0IAZ/N L WIIA
Laser Welding System
l . SURE Energy share module  Laser head

BEAM OPT

o

AXIS M
CONTR

-

HOST
COMPUTE

2 BT} Proprietary
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fiber optics
defivery sys. { aser outpyt housing

! i
s -
459 ‘thcal component A

=
&
@

Y

t aser Beam

Optical component B

@ focused beam diameter. 600um
120° 4 pulse encrgy 3 -5 J/fibor
¥ pulse width 3--5 msec
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