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Optoelectronic devices
~ {communication)
Optical Add/Drop
Intereaver
MUXJDEMUX
Transponder
ACTIVE DEVIG PASSIVE DEVIGE
Optical Switch
Laser Diode coupler
Photodiode splitter
SOA optical filter
EDFA
. PDFA
Raman Amgplifier
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155Mbps Optical transmitter
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BENSEAAME
SN BE9 RX(2)
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TO can type Coaxial type
(Ball lens type)
* LD chip * LD TO package
» Monitor PD chip * Pigtail fiber
+ LD sub~-mount * TO housing
» Monitor PD submount « Ferrule holder
« LD stem » Rubber protector

» Stem cap

e
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Receptacle type Mini-DIL type
* | D sub-mount
« Monitor PD sub-mount
* Pedestal
: ;zclotgggkage + Lensed mini-DIL
. Weldi?] fin » Pigtailed fiber
g fing » Ferrule holder
* Rubber protector
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Butterfly type
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Opticat
TEC isolator
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LD(1x0.4x0.1)
Diamond(2x4.5x0.4) ]
Cu(4x5.2x1) —» A8
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Cu-W(30x12.7x1.5)
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Focus lens
Collimate lens

LD chip j
Ferrule
Submount ; A _ \
i T Sleeve
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Heat sink Peltier(TEC) Package
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10Gbps LD module
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ZSA DEFPX (SumitomoAl)

AR

Transmission speed: 10Gbps
Package size(mm):12(W)x17.6{L)x7.1(H)
Package volume : 1.5 c¢
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SiOB LD2EFX(1)
Detector
Edge-Emitting Laser
V-Groove
Silicon
Microbench
Fiber
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TEMNBEEAAME
SiOB LD2E3RX(2)
SiSubcarrier ~
Undar-cladding
LD Driver
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Si Terrace
. 4 Elactrical Clrcult
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Si substrate V-groove Sio.

-

Transmission speed: 10Gbps
Low cost polymer PLC platform
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TO can ty
(Ball lens type)

« PD chip

¢ PD sub—mount

* PD stem
» Stem cap
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— Capacitance proportional to
the active area

- High frequency response detector
small an active area as possible
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incident light
Active ragion
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Flip-Chip soldsr bumps
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~ Light incident on backside
- Transmitting to active area
~- Flip chip bonded PD
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MZ?L w
imp to cecurs fiber
m& strength moambers Solder, epoxy of laser weid
Fiber | Datectnr

Soider or epoxy Lensed detector capsuie

- Lensed glass window

- PD attached on submount

- Higher coupling efficiency
TR s
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Crimp 10 secure fiber
jackst & strangth members

Solder, epoxy Dr kaser weid

Salder or epoxy

— Flat glass window
— Fiber must be located close to the PD
—- Large active area
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Stantended fiber Flip-chip photodiode
Input fiber 50-0hm
| A 1 L leads
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- Flat package
Preamp. IC
PD blas
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Optical __! PD |
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Package
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iptical coupling system
Slant-ended fiber (SEF)
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Microlens
Photosensitive
PD area
umps
Preamp. IC
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PD module Type Optical design R/F design
Up-right - Lensed fiberAbB Al RZEJ} 2Het
~ Lensed fiberAHE2E HZE0! & ~ Submount®} substrate &2 0l wire
S 884 bonding ti&l CHE B R X R8s
- Fiber? PDAHZ! 500pm Z2F Ol U-HE
- SiOBOl Hg =&
Flat

- Fiber%t PDY Hel ZEAl BlE
A2 O & align0l €0}
- SiOBUl & Jis

~ Lensed fiberAbFEAl 2 XDt 2&81&E
- Slant—ended fiber AFZ Al lens®]
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- Submount? substrate & Z 0l wire
bonding £JH1j
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PD module Type Bonding technology

Alignment technology

Up—right - SmeOUnt_aj[.g PD "l"! il§§ gol —~ Fiber a][gnment -gol
- Spacer €11 ¥ - Hermetic sealing0l 0l
~ BIX, TI0IH, FerruleQ SAl 3R+
- Submount Jt& =& - Sealing process & & 2422 0l
- Submount0fl 21 &= 20l £t Ha o s
Flat

~ Submount bonding®] et& 4
~ Submount0ll /S &= 20| Jts

~PD RIXEZHEO 2
~ Spacer X ER

- DE YU alignmentOl Jts

- FiberQ rolling0] 2 &
— Fiber® M& = S0 Uk 228
- Ferrule2 metalization 22
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PD moduie Type Testing and reliability Others
Up-right
- SubmountS| 2Y Al o= - PXD} 2B HE S Ot
MM AIEA 22N 2dH
Flat
—-Submount® 2% AEj OVEROZ -Slant-ended fiber A& HedS
MRS NEO 2H 2AS
- Low profile®} II& Jts
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LD Active Region PD Absorption Region
Transmitted Light

Reflecting Mirror
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LD Driver 1T PLC

Fiber Array
{v-groove)
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