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Nickel Toxicity Model

Nickel Material Properties:

Density
Molecular Weight

Tweezer Beam Properties:

Length*
Width
Height
Volume
Mass
Moles

Culture Well Properties
Medium Volume

Nickel Concentration
(both beams dissolved)

8.908 g/cm?
58.69 g/mol

0.22 cm
0.004 cm
0.0025 cm
2.20 E-06 cm?3
1.96E-05 g
3.34 E-07 Mol

1 mL

0.6678 uM
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Substrate Advantage of Use Drawback to Use
Freely available from cleanroom supply Etchisd with oxide el hart
Glass Electrically non-conductive Rectangular shapes don't align with equipment
Poor thermal conductivity®
Wafer shape fits with equipment Electrically conductive, requiring passavative covering
@® Silicon Good thermal conductivity before electroplating
Does not etch with oxide etchants
Sacrificial
; Advantage of Use Drawback to Use
Lift-Off Layer g

Electroplating
Seed Layer

Doesn't require additional deposition step

Metal layer is usually thin and slow to etch

Reguires metal etchant which can etch tweezer
material

Photoresist

Allows use of multiple substrate types
Dissolves quickly in solvents
Solvents selected for etching are not selective for metal

Can be used to reduce physical inconsistencies from a
scratched substrate

Photoresist sensitive to excessive heating
Photoresist reacts to plating bath

Adds many additional processing steps
May not create completely flat surface for
electroplating seed layer

@ Oxide (Si0;)

Dissolves quickly in oxide etch
Electrically non-conductive
Uniform deposition

Adds an additional processing step

Removed quickly by variety of wet etchants
Dissolves in wet oxide etchant (HF, Buffered Oxide

Requires adhesion layer of Titanium or Chrome

Reacts to and is etched by certain photaresist

Aluminum Etchant) developers
Can b'e deposited using a variety of metal deposition Selective etching partially etches Nickel
machines
Selectively etching i ible (CuSO, - NH,OH
SEI:‘;;:; ERtiiE R bttt aD Sy Requires adhesion layer of Titanium or Chrome
Copper . . ) " Selective etching is time consuming

Can be deposited using a variety of metal deposition : . : -
TR e Selective etching partially etches Nickel

° - Selectively etching is possible (KI - 1,) Requires adhesion layer of Titanium or Chrome

O

Limited number of machines supply gold

AZ-4620

Drawback to Use

High aspect ratio thick photoresist
Dissolves quickly in solvents

Sensitive to light (begins to breakdown)

Eventualy cracks and delaminates when exposed to
electroplating bath

Maximum height of 25-30 microns
Developer chemically reacts to metal seed layer

NR-3-8000

High aspect ratio thick photoresist
Mildly chemically resistant to electroplating bath

Maximum height of 25-30 microns

Does not dissolve completely in solvent
Photoresist can undercut from development
Sensitive to multiple thermal baking steps

@ NR-21-20000

High aspect ratio thick photoresist
Mildly chemically resistant to electroplating bath
Maximum height of roughly 100 microns

Does not dissolve completely in solvent
Photoresist can undercut from development
Sensitive to multiple thermal baking steps

5U-8-2000 Series

High aspect ratio thick photoresist
Chemically resistant to electroplating bath
Maximum heights of over 100 microns

Can not be selectively dissolved in wet etchant
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Sacrificial Ti/Al Seed Layer
!Photoresist (PR) s

PR Mold
R —
BE Tl

iElectroplated Ni

PR Mold
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Nickel Box Dimensions

Box
Length
Width
Thickness - Top
Thickness - Channel
Thickness - Bottom

Channel
Width - Back
Width - Front
Length - Channel
Length - Overdrive

Radius - Drive Contact (

( L)
( W )
( T-T )
( T-C )
( T-B)
( 1-W-1)
( 1-W-2)
( T-L-1)
( 1-L-2)

I-R )

F&

345 um
650 um
2.02 mm
2.225 mm
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A Luer Needle 0.25 mm 022mm  0.15mm 0.55 mm

Cannula l | ¢
e T
A
B Nickel Tweezer 0.075 mm 0.025 mm
and Nickel Box * l
_—n—

A A

C Assembled Nickel Tweezer/Box
and Luer Needle
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