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INTRODUCTION

CONCLUSIONS
DEVELOPED	LOC	PLATFORM

A BiCMOS-based	microsystem	integrating	microfluidic	
channels,	microwave	signal	generators	and	detectors	has	
been	developed	basing	on	a	novel	wafer	bonding	
technique.	This	lab-on-chip	(LOC)	platform	affords	high	
spatial	resolution	and	sensitivity	without	the	parasitics from	
connection	to	external	modules	and	polymer	packaging.

The	developed	wafer	level	
integration	technique	
combines	a	BiCMOS wafer,	a	
silicon	microfluidic	channel	
wafer	and	a	transparent	glass	
sealing	wafer	to	allow	
simultaneous	optical	and	
electrical	measurements.	The	
glass	packaging	approach	and	
integrated	power	sources	are	
key	for	accurate	microwave	
energy	delivery	and	detection.	
This	is	highly	desirable	for	
biomedical	application	such	as
discrimination,	sorting	and	
selective	treatment	of	various	
types	of	cells.

Fusion	bonding	and	adhesive	bonding	were	
used	for	a	3-wafer-stack	integration	of	glass,	
silicon	and	BiCMOS wafers.	The	microfluidic	
inlet	and	outlet	were	positioned	on	the	
backside	of	the	wafer	stack	to	support	both	
optical	monitoring	and	electrical	
measurements	on	the	front	side.	This	wafer	
level	integration	technique	supports	high	
throughput	detection,	microfluidic	control	
and	stimulation	of	microscale	samples	
through	DC	to	mm-wave	signals.

The	new	LOC	platform	has	already	
demonstrated	high	sensitivity	detection	of	
cancer	cell	properties	and	viability	along	
with	monitoring	and	control	of	non-linear	
intracellular	processes	such	as	nano-
electroporation.
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