


PLACE PCB CORE ON CARRIER SUBSTRATE

PLACE CONTROLLER CHIP AND OPTICAL
COMPONENTS INTO CAVITIES WIHTIN THE PCB
CORE

ENCAPSULATE THE CONTROLLER CHIP AND
OPTICAL COMPONENTS IN THE PCB CORE

REMOVE CARRIER SUBSTRATE

FORM FRONT SIDE ROUTING LAYER

FORM BACK SIDE ROUTING LAYER
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FORM FIRST PACKAGE LEVEL
INCLUDNG A CONTROLLER
CHIP ENCAPSULATED IN A

PCB CORE

BOND A SECOND PACKAGE
LEVEL ONTO THE FIRST
PACKAGE LEVEL, THE SECOND
PACKAGE LEVEL INCLUDING
OPTICAL COMPONENTS
ENCAPSULATED WITHIN APCB
CORE

FORM A SECOND PACKAGE
LEVEL ON THE FIRST PACKAGE
LEVEL, THE SECOND PACKAGE

LEVEL INCLUDING OPTICAL
COMPONENTS ENCAPSULATED

WITHIN A MOLDING COMPOUND




PLACE PCB CORE ON CARRIER SUBSTRATE

PLACE OPTICAL COMPONENTS INTO CAVITIES
WITHIN THE PCB CORE

ENCAPSULATE THE OPTICAL COMPONENTS IN
THE PCB CORE

BOND SECOND PACKAGE LEVEL TO FIRST
PACKAGE LEVEL

FIG. 5B




PLACE OPTICAL COMPONENTS ONTO FRONT
SIDE ROUTING LAYER OF FIRST PACKAGE
LEVEL

ENCAPSULATE THE OPTICAL COMPONENTS
WITH A MOLDING COMPOUND

FORM VIAS THROUGH THE MOLDING
COMPOUND (IF NOT ALREADY FORMED)

FORM SECOND PACKGE LEVEL TOP SIDE
ROUTING LAYER ON THE MOLDING COMPOUND










FORM FIRST PACKAGE LEVEL INCLUDNG A
CONTROLLER CHIP ENCAPSULATED IN A PCB
CORE

PLACE OPTICAL COMPONENTS ON AFRONT
SIDE ROUTING LAYER OF THE FIRST PACKAGE
LEVEL

ENCAPSULATE THE OPTICAL COMPONENTS
WITH A LASER DIRECT STRUCTURING
COMPATIBLE MOLDING COMPOUND

FORM VERTICAL VIAS WITHIN THE MOLDING
COMPOUND

FORM TOP SIDE ROUTING LAYER ON THE
MOLDING COMPOUND

FIG. 7
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MOUNT CONTROLLER CHIP ON BOTTOM SIDE
ROUTING LAYER

ENCAPSULATE THE CONTROLLER CHIP WITH A
LASER DIRECT STRUCTURING COMPATIBLE
MOLDING COMPOUND

FORM VERTICAL VIAS WITHIN THE MODLING
COMPOUND

FORM FRONT SIDE ROUTING LAYER ON THE
MOLDING COMPOUND

PLACE OPTICAL COMPONENTS ON THE FRONT
SIDE ROUTING LAYER

ENCAPSULATE THE OPTICAL COMPONENTS
WITH A LASER DIRECT STRUCTURING
COMPATIBLE MOLDING COMPOUND

FORM VERTICAL VIAS WITHIN THE MODLING
COMPOUND

FORM TOP SIDE ROUTING LAYER ON THE
MOLDING COMPOUND

FIG. 9




100 107
FIG. 10A

FIG. 10B

142 140 142 140

\DL/W \m\z[m

FIG. 10C

FIG. 10D




FIG. 10F
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PLACE CONTROLLER CHIP ON CARRIER SUBSTRATE

ENCAPSULATE THE CONTROLLER CHIP WITH A LASER
DIRECT STRUCTURING COMPATIBLE MOLDING COMPOUND

FORM VERTICAL VIAS WITHIN THE MOLDING COMPOUND

FORM FRONT SIDE ROUTING ON THE MOLDING COMPOUND

PLACE OPTICAL COMPONENTS ON THE FRONT SIDE
ROUTING

ENCAPSULATE THE OPTICAL COMPONENTS WITH A LASER
DIRECT STRUCTURING COMPATIBLE MOLDING COMPOUND

REMOVE CARRIER SUBSTRATE

FORM BACK SIDE ROUTING LAYER ON THE DRIVER CHIP

FORM VERTICAL VIAS THROUGH SECOND PACKAGE LEVEL
MOLDING COMPOUND

FORM TOP SIDE ROUTING ON THE OPTICAL COMPONENTS
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FIG. 12
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PLACE OPTICAL COMPONENTS ON CARRIER SUBSTRATE

ENCAPSULATE THE OPTICAL COMPONENTS WITH A
SECOND PACKAGE LEVEL LASER DIRECT STRUCTURING
COMPATIBLE MOLDING COMPOUND

FORM VERTICAL VIAS WITHIN THE SECOND PACKAGE
LEVEL MODLING COMPOUND

FORM FRONT SIDE ROUTING ON THE SECOND PACKAGE
LEVEL MOLDING COMPOUND

PLACE CONTROLLER CHIP ON THE FRONT SIDE ROUTING

ENCAPSULATE THE CONTROLLER CHIP WITH AFIRST
PACKAGE LEVEL LASER DIRECT STRUCTURING
COMPATIBLE MOLDING COMPOUND

FORM VERTICAL VIAS THROUGH FIRST PACKAGE LEVEL
MOLDING COMPOUND

REMOVE CARRIER SUBSTRATE

FORM TOP SIDE ROUTING ON THE OPTICAL COMPONENTS
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FIG. 16F

FIG. 16G
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MOUNT A CONTROLLER CHIP ON APCB

MOUNT OPTICAL COMPONENTS ON THE
CONTROLLER CHIP

WIRE BOND THE OPTICAL COMPONENTS TO THE
PCB

ENCLOSE THE CONTROLLER CHIP AND WIRE
BONDED OPTICAL COMPONENTS
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PLACE PCB CORE ON CARRIER SUBSTRATE

PLACE CONTROLLER CHIP INTO CAVITY WITHIN THE PCB
CORE

ENCAPSULATE THE CONTROLLER CHIP IN THE PCB CORE

REMOVE CARRIER SUBSTRATE

FORM FRONT SIDE ROUTING LAYER

FORM BACK SIDE ROUTING LAYER

PLACE OPTICAL COMPONENTS ON THE FRONT SIDE ROUTING
LAYER

WIRE BOND THE OPTICAL COMPONENTS TO THE FRONT SIDE
ROUTING LAYER

ENCAPSULATE EACH OF THE OPTICAL COMPONENTS WITHIN
A RESPECTIVE TRANSPARENT MOLDING COMPOUND

ENCLOSE THE MOLDED OPTICAL COMPONENTS

FIG. 20
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FIG. 21A FIG. 21B
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