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Roadmap of Optical Tranceiver
- Prospective of Agilent
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Convensional Optical Transceiver Module

Optical
Sub-Assemblies

Electrical
Sub-Assembly

r

Optical Sub-Assembly, OSA  Electrical Sub-Assembly, ESA

TO Header— g »
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Laser Mount / 4

Receptacle




TO-CAN Laser Diode Package - Cost v.s. Performance

)

Coax FPIDFB LD Technology

Siemens TO-CAN LD based on MEMS for FTTH
BIDI Module

Data Rate: 155 Mbps ~ 2.5 Gbps

LD to Fiber Alignment: Laser Welding & Active
Alignment

Components Assembly: Fully Automated
More function designed into OSA: Poor
Integration of OSA and ESA: Poor

Automated Module Surface-Mount to Board: Poor




\ TO-CAN PIN Photodetector Package - Cost v.s. Performance

-5

Coax PINIAPD-Amp Technology

. Mahua gt Lenslr_-d Cap TS
IC, Capacitor, PD i w«, » Data Rate: 155 Mbps ~ 2.5 Gbps
Die M-::unﬁnq@ Leak Test T
L‘;——H’_ Bl ETignivan « LD to Fiber Alignment: Laser Welding &
Wire Bonding

S & YAG Welding {7 . .
L o Active Alignment

» \isual Inspection

Y Baking @ e » Components Assembly: Fully Automated

{in Owven)

[ TA |

[Gold Wire]

Solder Die Attachment
Gold Wire Bonding




Laser Welding - Cost v.s. Package

i

0 Active Alighment for YAW Welding

"’f Optical Input/
g i / "'—
X¥(Z) Alignment  Sleeve Ferrule &2
#

Header
YAG

LASER Emitter

Sleeve PD Maonitor/
Holder Current

Sumitama Electric

XY, (Z) - y  TO-can PKG
I1step = 0.5
4
L
ugust 22, 2004

* Housing Material/Cost
e Batch Manufacturing
e Automated Production

e Cycle Time for Active Alignment




Agilent’s Solution for Transceiver Package

AGILENT 1G ETHERNET SFF TRANSCEIVER

s

=3

Metal case ~

hletdlised ;.Jlést;c housing

2. 1. Module component parts,

IEEE TRANSACTIONS ON ADVANCED PACKAGING, VOL. 23, NO. 2, MAY 2000

Agilent Technologies’ Singlemode Small Form Factor
(SFF) Module Incorporates Micromachined Silicon,
Automated Passive Alignment, and Non-Hermetic
Packaging to Enable the Next Generation of
Low-Cost Fiber Optic Transceivers

Martyn Owen

O8A pch
T staple

\
Tx silicon sub-assembly

“ Rw acreen, with Rx silicon

- ‘ “sub-assembly undermeath
“, Mini MT2 ferrule

) MT guide pins

2. OSA design. Align Key




Micromachined Silicon Optical Bench
& Passive Alignment

Silicon Optical Bench _=as

\/-Groove

Semiconductor Processed
Submount Replaced
Mechanical Housing:
*Batch Procee

*High Precision Process

Passive Alignment
for LD to Fiber
Coupling

Automated LD/PD
Assembly

silicon bench

monitor diode

Main Issues:

Silicon Optical Bench Fabrication
*AuSn Evaparation

L. D/PD Flip-Chip Bonding

Epoxy Assembly for Fiber Mounting
*Coupling Efficiency

*Reliability




Requirements for Silicon Optical Bench
- Kyocera’'s Specification

Specification Chart

Typical Figure
Platfarrm Length )
Width 35
Thickness 1+0.025
Si0,,
Thickness

—
Y- Groove Width lﬁl'l.ﬁiﬂ.? - 153
Depth \1EIEI’_rEI.5 - 109
Length GRS
Rectangular Width 100410 100 - 300

Kyocera Standard Design Concept Groove Depth 125+75 100 - 300

Kyocera

Pads Structure Cr-Au Ti-Pt-Au
=
Thickness 0.3+0.1

|
e ——

Fositioning
tolerance (to 0.5
W-[Sraove)

Solder Material S-S
Thickness 2405

Fositioning
tolerance (to 12
W-[Eraove)

Specifications or data are subject to change without notice.




Package Types for Laser/Photodetector Modules
Kyocera Packaging Line Up for Optical Networks

Butterfly PKG

e

. . <o’ o

{clKyocera Corporation 2001




»
CcUl o C A € 0 C U C C cU C C
» »
0 cU 0 C cU 0
) = O A
-
e .
B \
gﬂ ™ .
N : o ;
P o —_— o ! )
~ - Oom \ A
e / j-"-' /_,-"' \ \
~ 25mm _~ \
N P Evaluatio Cpe Pattern Sutte - D Module
ace Mo Package R e - ST
e on —
.‘-. _-
OSA based on SiOB —

ESA

Image of Package m ard

10 Gbps Surface Mount PKG
Transmitter: Hybrid OEIC

[EKyoeera Compormbion 2001



Comparison of Package Technologies for Laser Diode

Package Type Butterfly/DIP DIP/Mini-DIL TO-CAN |

Application/Data Rate 2.5/10 Gbps 155 Mbps ~ 10 Gbps |155 Mbps ~ 2.5 Gbpsl

Passive Alignment: V-
LD to Fiber Alignment | Activealignment |groovein silicon optical| Active alignment
bench

Alignment Tolerance

(kM)
Components Assembly| Largely manual Automated flip-chip Fully automated

0.25 0.25~2 1~-2

More function
designed into OSA
Integration of OSA

and ESA
Automated Module
Surface-Mount to Poor
Board

Packaging Cost Minimalist

Good Good Poor

Good Good Poor
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manufacturer

typecoda
LUCENT 1

NFIMEOM

SUMITOMO

OPTOEAHN

size
5FF
5FF

w254 9.8
w:Z25.4 h:9.8

wiZh4 h9.8
SFF
5FF
w25.4 h:8.8

SFF

speed
2.56Gh/s
155Mb/5

1
1

GMb. s
5

56Mbys
25Mb's

155Mb.5
155Mb/5
125Mbs
155Mb.5

2.5Gh/s

155Mbys

1.25Gh/s
TO0OMbS s
200Mb.s

200Mb./s

AT Rix

connector
LC Duplex
LC Duplex

5C Duplex
5C Duplex

5C Duplex
MT RJ
MT RY
5C Duplex

LC Duplex

LC Duplex

leval
LVPECL
LVPECL

FECL
FECL

LVPECL
LVPECL
LWPECL
LWFECL

LVPECL

LVFECL

LVPECL
LWPECL
LWPECL

~ price/ch
7105
22015

2805
2605
2005

1000%/5008%
no red.’ red.

6505/3258
no red.s red.

available tested

hopeless

micd 2001

Apr 01

thomas.bauer@cem.ch |

Source: CERN 04.03.2001




Optoelectronic Assembly Roadmap Predicted
by Flextronics

_ New Generation
Volumes Marketing Performance I >

1M : Standard Process
Flow

Islands of Automation i ° 2t STE12%

' 81 : 2% In-Line
: \ |"t99ri't'°“ = B Integration

A

100Kl &

Manual Assembly & \ssembly Standards

Semi-Automated hw Cauplina Soluti Automation, Integration,&
Equipment cl ik’ R Standard Proceee will be the

driving force for the marketing
b

T ramp-up
L~

2001 2005 Time _

What’s the action we should take in optoelectronic assembly development?

Source: Flextronics




Optoelectronic Assembly Roadmap Predicted
by Techsearch International, Inc.
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Electronic Board Optoelzlctronic Hybrid
Assambly Board Assembly

100 MHz L— - S N —

2000 2005 2010
Year

New Assembly Technology Intrduced

Source: Techsearch International,




JIEP Optical Packaging Roadmap

-~ 1998 200 s 2005

Sub-Systern
Packaging

Board
Packaging

Sub-Sysiam

Oiptical
Cannection

Optical
Coannection

- B0 Gibps | 500-1000 Gbpa
{x Thym)

F A

Flazibia fker E Baard sdoa '
boand S sl E:ﬂ
s aplical
- [=alal ot ey | |

Oipdjcal I e Wodu b on oplical
primed board | FE S printad board

Direct canneclion b = &0 Copnecion
batwaan ophca P =0

; e A
wisve i dies - e _J'?"L
2 e, g

o -

Module
Packaging

Package

Wiring
Board

Cplical
Connection

Pgtail fibers _ Multi-chanmel ~25Ghos “,"‘, -25WGips
iy | using recapticak - i chanvns - 100 charg ik

Sy
j Shifi fo opical MCM
P Sealipy Tedhnolagy 7 :
PLC Plalfarmn e DJUU'I‘.‘G'I ial
» wiring Board

T 1 b 5 n Qpical path comsessian
Mechanical % Mods fiskd maiohing (Erf'ealg:"?'lh B
: =T COwerEion .

sigrment : j, ——m———
= A —— L

nj;;-s':l'.'-.l\h'._;rll'll."l'\l'.-

el T =ik '3
Frd Typi |||:| o AWG 100ch
Surface hpe 10c F -0 100eh

Source: Japan Institute of Electonics Packaging & SEMI




Optical
Connaction

Dieadiea

Active Device Interconnection

- 1998 2000 2005 2010

e T 1 F Ciptical path convarsian mods ooupling - Sonmacion
Mechanical | siremgs || Mode fisld malching ‘_:F'Pj':'”‘l' F:""' waBgUIk W_';--’:_] - DbwEan
aligrrmant -""irq‘li e COITWEEIN | | e ey T midtitayar

B o - o

v A i ! T - T = "ﬂ..:[ -~ T

Flip Chip

Passive Alignment

A

Ahin 1h /

—

VGSEL PD g, Smart Pixel 2-0 100ch )

10k

Optical alignment (active & passive)

Mode field matching

Optical path conversion Key Technologies:

Multi-layer wiring *Flip-Chip Bonding

*Passive Alignment

Source: Japan Institute of Electonics Packaging & SEMI



Optical Connection

Spot-size conversion
laser (S5-LD)

* Mode field matching

— Lens bonding

— Tapered waveguides (SS- Y
LD, etc) \\\
Pad joint

+ Optical path conversion Surface-type
/ optical device

— Curved waveguides

— Mirrors ‘/

— Development: \
» Mirror waveguides

. ) \‘ Optical path conversion
» Flexible waveguides waveguide

» Photonic crystal

Key Technologies:
*Spot-Size Conversion Laser
*Optical path conversion waveguide

Source: Japan Institute of Electonics Packaging & SEMI







