
 

Fabrication and characterization of CNT/Ni/TiN/Si 
bridge structures. 

Report 2014-03 
 

Prepared by: Plasmionique Inc. 
Lab: 1650 boul. Lionel Boulet 

Varennes, Québec 
Canada J3X 1S2 

Jean-Baptiste A. Kpetsu, ing., M.Sc. 

Andranik Sarkissian, PhD 
PBN: 14297 8295 RN0001 

Tel: (450) 929 8154    Fax: (450) 929 8102 

for DRDC Valcartier 
 

CSA: Philips Laou, PhD 
(418) 844-4000 x4218 

Suzanne Paradis, ing., M.Sc. 

Philippe Mérel, PhD 
 

PWGSC Contract Number : W7701-125241 
 

14 March 2014
The scientific or technical validity of this Contract Report is entirely the responsibility of the Contractor and the contents do not 
necessarily have the approval or endorsement of Defence R&D Canada. 

© Her Majesty the Queen in Right of Canada, as represented by the Minister of National Defence, 2014 

© Sa Majesté la Reine (en droit du Canada), telle que représentée par le ministre de la Défense nationale, 2014 
 

DRDC-RDDC-2014-C202 

CONTENTS 

Your Partner in Your Partner in Your Partner in    
Research and InnovationResearch and InnovationResearch and Innovation   

   



Plasmionique Inc.    

Page 2 / 61 

 
1. Fabrication of CNT/Ni/TiN/Si bridge structures ...................................................................... 3

1.1. SOI Batch #3A, Sample CTSoi-14N (Follow-up, complete) ............................................ 3
1.2. SOI Batch #3B, Process flow #3B (New, complete) ......................................................... 3
1.3. SOI Batch #4A, Process flow #4A (New, started) ............................................................ 3
1.4. SOI Batch #5A, Process flow #5A (New, started) ............................................................ 4

2. Characterization of potentially good CNT bridges ................................................................... 4
2.1. Thickness measurement (CNT and Si bridge) ................................................................... 4
2.2. CNT growth area measurement ......................................................................................... 6
2.3. Mass measurement of CNT film ....................................................................................... 6

Bibliography ..................................................................................................................................... 9
Annex 1: Samples characteristics and follow-up tables (#10) ....................................................... 10
Annex 1A: Sputter deposition with the "CVC New-Sputter" ......................................................... 11
Annex 1B: CNT growth with the PECVD system .......................................................................... 13
Annex 1C: Sputter deposition with the "Plasmionique SPT330" system ....................................... 14
Annex 1D: Lithography processes ................................................................................................. 15
Annex 1E: Wet etching/cleaning processes ................................................................................... 29
Annex 1F: Plasma etching/cleaning with Tegal T901e RIE system .............................................. 40
Annex 1G: Microwave Plasma ashing/stripping with PLASMA-PREEN II-973 system ............... 55
Annex 2: Batch #3A - Sample CTSoi-14N (completed) ................................................................ 56
Annex 3: Batch #3B - Sample CTSoi-13bN .................................................................................. 57
Annex 4: Batch #3B - Sample CTSoi-14bN .................................................................................. 58
Annex 5: Batch #3B - Sample CTSoi-14cN .................................................................................. 59
Annex 6: Batch #3B - Sample CTSoi-15N .................................................................................... 60
Annex 7: Batch #3B - Sample CTSoi-19N .................................................................................... 61
 
  



Plasmio

1. Fab

1.1. 
CNT brid
the partic
microwav
successfu
obtained 
Bridges #
electrical
paramete
and (Ann
of the CN
 

Figure 1 :
 

1.2. 
The CNT
CTSoi-14
described
follow-up
1B) for C
1, Annex
Tegal T9
Photomic
samples i
appear to
 

1.3. 
The proc
TSoi-11b

onique Inc

brication

SOI B
dge fabricati
cularly prom
ve plasma as
ul in removin
for the first

#1 and #2 a
l/thermal ch
ers are availa
nex 1, Annex
NT bridge ar

: SOI Batch #3

SOI B
T bridge fabr
4cN, CTSoi-
d in the secon
p tables of (A

CNT growth 
x 1E) for wet
01e RIE, an

crographs an
in Annex 3, 

o be potentia

SOI B
cess flow #4
b, TSoi-12, 

c. 

n of CNT

Batch #3
ion results fo
mising samp
shing metho
ng the remai
t time on th
also collaps
aracterizatio
able in the fo
x 1G) respec
e added for t

3A, Process fl

Batch #3
rication for th
-15N, and C
nd to last rep
Annex 1, An
with the PE

t etching pro
d (Annex 1, 

nd SEM micr
Annex 4 , A
lly good and

Batch #4
4A was also 

TSoi-12b, 

Pag

T/Ni/TiN/

3A, Sampl
or SOI Batch
ple TSoi-14N
d prior to CN
ining burnt/p

his sample’s
ed before th

on. Last MW
ollow-up tab
ctively for th
those last fab

ow #3A: SEM

3B, Proce
he five SOI 
TSoi-19N) w
port. Precise
nnex 1A) for
CVD, ( Ann

ocesses, (Ann
Annex 1G) 

rographs are
Annex 5, Ann
d are further 

4A, Proce
described in
and TSoi-1

ge 3 / 61 

/Si bridg

le CTSoi-
h #3A samp
N which w
NT growth. 
popped phot

previously 
he CNT gro
W stripping,
bles of (Ann
his sample. P
brication ste

   
M images of CT

ss flow #
Batch #3B s

was perform
e process par
r deposition w
nex 1, Annex
nex 1, Annex
for resist as

e provided at
nex 6, and A
analyzed in 

ss flow #
n the second
8) are bein

ge struct

-14N (Fol
ples were sho

was planned 
Although th

toresist on th
broken Brid

owth makin
, lithography

nex 1, Annex
Photomicrog
eps in Annex

TSoi-14N brok

#3B (New
samples (CT

med using the
rameters and
with the CV
x 1D) for lith
x 1F) for dry

shing/strippin
t the various

Annex 7. Man
the characte

#4A (New
d to last rep

ng processed

 

tures 

llow-up, c
own in last 
to be clean

he MW plasm
he sample, a
dge #3 (Figu
g CTSoi-14
y, and CNT
x 1B), (Anne
graphs and S
x 2. 

ken Bridge#3 

w, comple
TSoi-13bN, C
e related proc
d data are av

VC sputter, (A
hography pro
y etching pro
ng with the P
s process flow
ny CNT brid
erization sec

w, started)
port and 5 sa
d according

complete
report, exce
ned using a
ma ashing w

aligned CNT
ure 1). How

4N unsuitabl
T growth pr
ex 1, Annex

SEM microg

with aligned C

ete) 
CTSoi-14bN
cess flow 

vailable in th
Annex 1, An
ocesses, (An
ocesses with
Plasma-Pree
w steps for t
dges of this b
ction.  

) 
amples (TSo

gly. First al

 

e) 
pt for 

a new 
wasn’t 
T were 
wever, 
le for 
rocess 
x 1D), 
graphs 

 
CNTs  

N, 

e 
nnex 
nnex 
h the 
en. 
the 
batch 

oi-11, 
lready 



Plasmio

available
fabricatio
already i
might be 
 

1.4. 
This batc
received 
±0.5%. T
use will b
 

2. Cha
Volume 
selected C
literature
condition
experime
wide rang
CNTs [2]
 

2.1. 
The CNT

- V
di
el
as
 

Figure
 

onique Inc

process da
on is still o
ndicated tha
one of the m

SOI B
ch of sample
with device

The CNT bri
be determine

aracteriz
(thickness a
CNT sample
for SWCNT

ns [1]. The
ental setup i
ge of ~0.7-6
], [3]. 

Thic
T layer thickn
Veeco optical

ifference of
lectrodes and
s a hole in th

e 2 : Veeco Op

c. 

ata are also
ngoing, mai
at stiction b
main challen

Batch #5
es has been 
e nominal th
idge fabricat
ed from ongo

zation of
and growth 
es to help est
T films 10 μ

ermal condu
is ready. Ro
6600 W/m K

ckness me
ness was est
l profiler ap
f reflectivity
d Si Handle)
he whole stru

tical profiler m

Pag

 included i
in results ar
etween the 
ges for this p

5A, Proce
started late

hickness of 
tion is howe
oing first cha

f potent
area) and m

timate their 
μm thick bu
uctivity me
oom temper
K are reporte

easurem
timated using
ppears unsuit
y between 
). The low re
ucture (Figur

measurement

ge 4 / 61 

n the follow
re only exp
early releas
process flow

ss flow #
ely using the

3±0.5 μm a
ever currentl
aracterizatio

tially goo
mass measu
CNT densit

ut could vary
easurements 
ature therm
ed for indivi

ent (CNT
g various too
table for thi
the CNT l
eflectivity o
re 2). 

of CNT layer

w-up tables
pected for n
ed Si bridge

w. 

#5A (New
e new SOI p
and a BOX
ly on hold a
on and analy

od CNT 
urements are
ty. Densities
y a lot depe

are also t
mal conductiv

idual and bu

T and Si b
ols:  
is kind of m
ayer and th
f the CNT la

r thickness for

 

s of Annex 
next report. 
e and the h

w, started)
prime wafer

X nominal th
as the precis
ses of previo

bridges
e being per
 of ~2-3% a

ending on sa
to be perfo
vity values 
ulk single w

bridge) 

measurement
he surround
ayer makes 

r sample CTSo

1 but sinc
Preliminary
andle under

) 
rs that have 
hickness of 
e process flo
ous batch res

s 
rformed on 
are reported i
ample prepar
formed once
in the extre

wall and mult

s due to the
ding layers 
the bridge a

oi-14N Bridge

 

ce the 
y tests 
rneath 

been 
1 μm 
ow to 
sults. 

some 
in the 
ration 
e the 
emely 
tiwall 

e high 
(TiN 

appear 

 
e#3 



Plasmionique Inc.    

Page 5 / 61 

- Nikon Eclipse LV150 optical microscope was used to measure the stage displacement 
required (in the vertical Z-direction) to focus respectively on the top surface (Tip) and 
bottom (TiN layer) of the CNT film. Since the Z-displacement knob graduation is in 
arbitrary units, the system has to be calibrated for the conversion of this graduation unit 
into standard length units. A first calibration was done using an available Veeco Step 
Height Standard (SHS) which was known to have a height of 8.374 μm. The challenge 
was however to know exactly when the focus was on the top of the step and in the trench. 
Calculated conversion factors are shown in Table 1 and hence estimated thicknesses for 
the samples’ CNT layers are shown in the second to last column of Table 2. 

 
Table 1 : Veeco SHS based Z-displacement conversion factor for the Nikon LV150 optical microscope stage 
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Veeco (SHS) 14/02/17 X50 Down 77 47 30 0.279 
This estimation of the Z-displacement conversion factor for the 
Nikon Eclipse LV150 stage is done using an 8.374μm-high 
Veeco Step Height Standard (SHS).  

    X50 Up 77 45 32 0.262 idem 
    X100 Down 81 52 29 0.289 idem 
    X100 Up 82.5 51 31.5 0.266 idem 

 
- A second calibration of the Nikon Eclipse LV150 optical microscope stage Z-

displacement was done for each sample by measuring an additional reference distance 
that could also be easily measured using the Dektak 150 stylus profiler. The depth of the 
trench (TiN + Device layer + BOX) around each bridge was therefore measured using 
both methods and a conversion factor was calculated for each bridge. The challenge was 
also to know exactly when the focus was on the handle, the TiN surface and the CNT tip. 
Calculated conversion factors and estimated CNT thicknesses are shown in Table 2. 

- SEM measurements of the CNT layer thickness were also performed on the samples by 
tilting them as much as possible (65-70°). Raw measurements indicated on SEM images 
in Annex 2, Annex 3, Annex 4, Annex 5, Annex 6, and Annex 7 are to be corrected 
afterward for the tilting angle as the SEM automatic tilt-compensation was shown to 
distort images only in an in-plane direction, leading to false CNT thickness measurements 
when used. Corrected average CNT thicknesses are shown in Table 2. Definite tip 
delimitation for aligned CNT samples (CTSoi-14N) leads to more reliable measurements 
than the unclear delimitation of the top surface of all other analyzed samples which CNTs 
are spaghetti-like. 

 
Veeco SHS based estimations are seen to be completely out of range with Dektak and SEM based 
estimations. In fact tilt-corrected SEM measurements are thought to be more reliable as they are 
less operator-related. 
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The thicknesses of the Si bridges (device layers) are also estimated using the Dektak 150 and 
SEM measurements as shown in Table 3. 
 

2.2. CNT growth area measurement 
Theoretical dimensions of the Ni masks (6 μm X 54 μm; 6 μm X 104 μm; 6 μm X 204 μm) could 
be used to estimate CNT surface coverage on the bridges. However, more precise and direct 
measurements were performed using a useful surface measurement feature found in NIS-
Elements image analysis software. Those measurements of CNT growth areas allow for taking 
into account fabrication-related defects as indicated in the optical images of Annex 2, Annex 3, 
Annex 4, Annex 5, Annex 6, and Annex 7.  
For electrical/thermal characterization purposes, it should be noted that the effective CNT surface 
coverage might be slightly smaller than measured in some particular cases depending on the 
fabrication process flow used. Especially, when the TiN electrode layer is patterned and etched 
before Ni deposition and lift-off, Ni might also be deposited directly on the Si in TiN defect areas 
leading to CNT/Ni/Si growth which should not be accounted for in electrical signal from 
CNT/Ni/TiN/Si areas. CNT surface coverage data are available in Table 3. 
 

2.3. Mass measurement of CNT film 
The CNT film mass measurement was performed using a Sartorius Supermicro 4 microbalance 
which was found in the Chemistry Laboratory of DRDC WS Section. This microbalance has a 
specified readability (resolution) of 0.1 μg. For practical operating reasons, the total sample 
(CNT + substrate) size and mass should not exceed approximately 2 cm X 2 cm and 400 mg 
respectively. The CNT weight is estimated by comparing the weight of the substrate before and 
after removing the CNT film. 
The first measurement performed on a CNT test sample (CS093-3N) yield 77.6 μg for CNTs 
covering an area of ~1 cm2. If such CNTs were on the Ni/TiN/Si bridges, they would have 
weighed between 0.25 ng and 0.95 ng respectively for the shortest and longest bridge. Those 
values are at least two orders lower than the resolution of the microbalance and that means 
there’s no point trying to measure directly CNT mass on real CNT bridge samples. Witness 
samples will therefore be used to estimate the CNT mass on the bridges. Moisture could affect 
seriously measurements with the microbalance and therefore special care should be taken with 
the CNT layers which are highly porous. 
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New-Sputter (NS) 
Plasmionique sputter (SPT) 

Gun Number 

Gun/Target diameter ('') 
Mode: DC or RF 

(Contactor/Generator 1 or 2) 

Target 
TargetSubstrate Distance 

(cm) 

Substrate (If in rotation) 

Toggle Half-Angle (±X°) 

Toggle Velocity 

Base Pressure - Pfeiffer - Cold 
Cathode (Torr) 

Base Pressure - Varian - Ion 
Gauge (Torr) 

Real Temperature (°C) 

Temperature  Setpoint (°C) 

Sputtering Power (W) 

Reflected Power (W) 

Presputtering Time (min) 

Sputtering Time (min) 

DC Bias in RF mode or Voltage
in DC mode (V)  

Current in DC mode  (A) 

N2 adjusted flow (sccm) 

O2  flow (sccm) 

Ar  flow (sccm) 
Deposition Total Pressure - 
MKS - Baratron (mTorr) 

Deposition Total Pressure - 
Varian - CDG  (mTorr) 

Deposition Total Pressure - 
Varian - ConvecTorr (mTorr) 

Deposition Total Pressure -  
Pfeiffer - Pirani  (mTorr) 
Thickness (nm) Dektak 

Thickness (nm) Ellipsometry 
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Date 

  

Base Pressure - Pfeiffer 
Gauge (Torr) 

Distance: Substrate 
waves entrance window 

()

Substrate 

Substrate holder (PECVD) 

  

  

MW Power (W) 

Deposition Time (min) 
Deposition Temperature 

(°C) 
Deposition Pressure 

(mTorr) 

Deposition Gas  N2 (%) 

Deposition Gas  Ar (%) 

Deposition Gas  H2 (%) 

Deposition Gas  CH4 (%) 

Deposition Gas  C2H2 (%) 

Thickness (nm) 

Comments (Number in italic 
= estimation based on 

previous measurements)  
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Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 

Comments 
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Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 
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Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 
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Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 

Comments 
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Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 
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Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 

Comments 

  
13

/1
1/

05
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

C
V C
 

  
N

o 
  

PG
 

70
 

36
0 0 

A
ce

to
ne

 
R T

 
30 0 

IP
A ; D
I; 

N
2 

dr
y 

  
  

W
et

 
st

rip
s 

  
13

/1
1/

06
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

R
IE

 
  

PG
 

70
 

18
0 0 

A
ce

to
ne

 
R T

 
30 0 

IP
A ; D
I; 

N
2 

dr
y 

R
I E 

  

R
IE

 +
 

W
et

 +
 

R
IE

 
st

rip
s 

T
So

i-
15

N
 

13
/1

1/
01

 
20 0 

H
M

D
S 

90 0 
40

0 0 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

1s
t 

N
eg

at
iv

e 
to

ne
 P

R
 

lit
ho

 fo
r 

N
i l

ift
-

of
f. 

  
  

  
m

a-
N

14
1

0 

50 0 
30

0 0 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  

  
  

  
m

a-
N

14
1

0 

50 0 
30

0 0 
16 0 

12 0 
C

I 1 
9 

60
 

m
a-

D
53

3
S 

R T
 

18 0 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

D
ou

bl
e 

co
at

. 
G

oo
d 

al
ig

nm
en

t
. 

  
  

  
  

  
  

  
  

  
  

  
m

a-
D

53
3

S 

R T
 

18 0 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  

  
  

  
  

  
  

  
  

C
I 1 

9 
18 0 

  
  

  
  

10 0 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  

  
13

/1
1/

04
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

R
I E 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  

  
13

/1
1/

05
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

C
V C
 

  
N

o 
  

PG
 

70
 

36
0 0 

A
ce

to
ne

 
R T

 
30 0 

IP
A ; D
I; 

N
2 

dr
y 

  
  

W
et

 
st

rip
s 



Pl
as

m
io

ni
qu

e 
In

c.
 

 
 

 

Pa
ge

 2
1 

/ 6
1 

Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 

Comments 

  
13

/1
1/

06
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

R
IE

 
  

PG
 

70
 

18
0 0 

A
ce

to
ne

 
R T

 
30 0 

IP
A ; D
I; 

N
2 

dr
y 

R
I E 

  

R
IE

 +
 

W
et

 +
 

R
IE

 
st

rip
s 

T
So

i-
19

N
 

13
/1

1/
01

 
20 0 

H
M

D
S 

90 0 
40

0 0 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

1s
t 

N
eg

at
iv

e 
to

ne
 P

R
 

lit
ho

 fo
r 

N
i l

ift
-

of
f. 

  
  

  
m

a-
N

14
1

0 

50 0 
30

0 0 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  

  
  

  
m

a-
N

14
1

0 

50 0 
30

0 0 
16 0 

12 0 
C

I 1 
9 

60
 

m
a-

D
53

3
S 

R T
 

18 0 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

D
ou

bl
e 

co
at

. 
G

oo
d 

al
ig

nm
en

t
. 

  
  

  
  

  
  

  
  

  
  

  
m

a-
D

53
3

S 

R T
 

18 0 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  

  
  

  
  

  
  

  
  

C
I 1 

9 
18 0 

  
  

  
  

10 0 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  

  
13

/1
1/

04
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

R
I E 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  

  
13

/1
1/

05
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

C
V C
 

  
N

o 
  

PG
 

70
 

36
0 0 

A
ce

to
ne

 
R T

 
30 0 

IP
A ; D
I; 

N
2 

dr
y 

  
  

W
et

 
st

rip
s 

  
13

/1
1/

06
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

R
IE

 
  

PG
 

70
 

18
0 0 

A
ce

to
ne

 
R T

 
30 0 

IP
A ; D
I; 

N
2 

dr
y 

R
I E 

  

R
IE

 +
 

W
et

 +
 

R
IE

 
st

rip
s 



Pl
as

m
io

ni
qu

e 
In

c.
 

 
 

 

Pa
ge

 2
2 

/ 6
1 

Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 

Comments 
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Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 
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Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 

Comments 
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Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 
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Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 

Comments 
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Sample name 

Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 

(mW/cm2)
Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
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Final solvent rinse (IPA, …);  
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O2 Plasma Clean after wet 
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Dektak measured step after 
Stripping (nm) Target only 
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Date 

Dry/Dehydration bake : 
HotplateTemperature(°C)
Resist, Primer / Adhesion 
Promoter, Polyimide, … 

Spin Speed #1 (rpm) 

Spin Speed #2 (rpm) 
Softbake : Hotplate 
Temperature (°C) 

Softbake Time Duration (s) 
input power; CI1:constant 

intensity I-line=365nm; CI2: 
CP Power (W) or CI Intensity 
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Exposure Time Duration (s) 

Developer (Microposit MF-319 
/321, NaOH, TMAH, …) 

Bath Temperature (°C) - For 
MF-319,15-20°Cisbest

Immersion or Soak Time (s) 
Dektak measured step after 

development (nm) 
Postbake : Hotplate or Oven 

Temperature(°C)
Short O2 Plasma De-scum 

(cleans thin resist left by dev.) 
Dektak measured step after 

Postbake (nm) 
Coating for Lift-off - Wet/Dry 
Etch of exposed target layer 
Dektak measured step after 
Etch(nm)+Target-Mask O2 Plasma Clean (Plasma/High 

temperature treated PR) prior 
towetstrip Initial Strip: Acetone rinse + 

IPA rinse before acetone dries 
+ Blow dry (Yes/No) 

Remover Clean #1 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 

Remover Clean #2 (Microposit 
1165, …) 

Bath Temperature (°C) -1165 
at80°Cfor130-180°Cbakes
Immersion or Soak Time (s) 
Final solvent rinse (IPA, …);  
DI H2O rinse; N2 blow dry 
O2 Plasma Clean after wet 

strip 
Dektak measured step after 
Stripping (nm) Target only 
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Sample or Recipe name 

Date 

Etch/Clean Step/iteration # 

Target layer material to etch or 
clean 

Masking layer material for 
etch: Resist, metal, oxide, … 

Wet Etchant/Cleaning Mixture 
usual name 

Wet Mixture Component #1 

Wet Mixture Component #2 
Wet Mixture Component ratio 

#1:#2:#3 
Mixture Temperature (°C) 
Agitation : Stirring Speed 

(rpm) - M for Manual  
Etch/Clean Time Duration (s) 

DI H2O Rinse (DI): 2min ; 
Nitrogen blow dry (N2) 

Post-Etch Bake Temperature 
(°C) - re-increase adhesion 

Post-Etch Bake Time Duration 
(s) 

Dektak measured step #1 post-
etch (nm) +Target-Mask 

Dektak measured step #2 post-
etch (nm) +Target-Mask 

Dektak measured step #3 post-
etch (nm) +Target-Mask 
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Sample or Recipe name 

Date 

Etch/Clean Step/iteration # 

Target layer material to etch or 
clean 

Masking layer material for 
etch: Resist, metal, oxide, … 

Wet Etchant/Cleaning Mixture 
usual name 

Wet Mixture Component #1 

Wet Mixture Component #2 
Wet Mixture Component ratio 

#1:#2:#3 
Mixture Temperature (°C) 
Agitation : Stirring Speed 

(rpm) - M for Manual  
Etch/Clean Time Duration (s) 

DI H2O Rinse (DI): 2min ; 
Nitrogen blow dry (N2) 

Post-Etch Bake Temperature 
(°C) - re-increase adhesion 

Post-Etch Bake Time Duration 
(s) 

Dektak measured step #1 post-
etch (nm) +Target-Mask 

Dektak measured step #2 post-
etch (nm) +Target-Mask 

Dektak measured step #3 post-
etch (nm) +Target-Mask 

Comments 
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Sample or Recipe name 

Date 

Etch/Clean Step/iteration # 

Target layer material to etch or 
clean 

Masking layer material for 
etch: Resist, metal, oxide, … 

Wet Etchant/Cleaning Mixture 
usual name 

Wet Mixture Component #1 

Wet Mixture Component #2 
Wet Mixture Component ratio 

#1:#2:#3 
Mixture Temperature (°C) 
Agitation : Stirring Speed 

(rpm) - M for Manual  
Etch/Clean Time Duration (s) 

DI H2O Rinse (DI): 2min ; 
Nitrogen blow dry (N2) 

Post-Etch Bake Temperature 
(°C) - re-increase adhesion 

Post-Etch Bake Time Duration 
(s) 

Dektak measured step #1 post-
etch (nm) +Target-Mask 

Dektak measured step #2 post-
etch (nm) +Target-Mask 

Dektak measured step #3 post-
etch (nm) +Target-Mask 

Comments 
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Post-Etch Bake Temperature 
(°C) - re-increase adhesion 

Post-Etch Bake Time Duration 
(s) 

Dektak measured step #1 post-
etch (nm) +Target-Mask 

Dektak measured step #2 post-
etch (nm) +Target-Mask 

Dektak measured step #3 post-
etch (nm) +Target-Mask 
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Sample or Recipe name 

Date 

Etch/Clean Step/iteration # 

Target layer material to etch or 
clean 

Masking layer material for 
etch: Resist, metal, oxide, … 

Wet Etchant/Cleaning Mixture 
usual name 

Wet Mixture Component #1 

Wet Mixture Component #2 
Wet Mixture Component ratio 

#1:#2:#3 
Mixture Temperature (°C) 
Agitation : Stirring Speed 

(rpm) - M for Manual  
Etch/Clean Time Duration (s) 

DI H2O Rinse (DI): 2min ; 
Nitrogen blow dry (N2) 

Post-Etch Bake Temperature 
(°C) - re-increase adhesion 

Post-Etch Bake Time Duration 
(s) 

Dektak measured step #1 post-
etch (nm) +Target-Mask 

Dektak measured step #2 post-
etch (nm) +Target-Mask 

Dektak measured step #3 post-
etch (nm) +Target-Mask 

Comments 
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Sample or Recipe name 

Date 

Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 
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Sample or Recipe name 

Date 

Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 

Comments 
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Sample or Recipe name 

Date 

Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 

Comments 
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Cell A (μA) - Current level of 
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Masking layer material - 
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B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
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DC Self-Bias Voltage (V) 
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(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 
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MFC#1 O2 adjusted flow (sccm) - 
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Timer (s) 
Input (Photodiode: A, B, B/A, 
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itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 
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Vent Time (s) 

Etch iteration # 
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Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
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fwd. CW RF Power (W) 
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Reflected RF Power (W) - 
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DC Self-Bias Voltage (V) 
Endpoint measured level 
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Timer (s) 
Input (Photodiode: A, B, B/A, 
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15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 
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Etch iteration # 
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Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 
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Sample or Recipe name 

Date 

Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 
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Sample or Recipe name 

Date 

Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 
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Sample or Recipe name 

Date 

Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 
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Sample or Recipe name 

Date 

Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 
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Sample or Recipe name 

Date 

Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 

Comments 

ba
se

d 
on

 
vi

su
al

 
in

sp
ec

tio
n 

an
d 

w
as

 
cl

ea
rly

 
to

o 
lo

ng
 

as
 S

i 
su

bs
tra

te
 

is
 su

re
ly

 
et

ch
ed

 
un

de
rn

ea
t

h 
ex

po
se

d 
Ti

N
 

w
hi

ch
 

w
as

 
ro

ug
hl

y 
10

0n
m

. 
Ti

N
/S

i 
et

ch
 ra

te
 

is
 ro

ug
hl

y 
74

nm
/m

i
n 

 
(a

ve
ra

ge
 

59
0/

8m
in

). 

T
So

i-
12

b 
13

/1
2/

03
 

Ti
N

 
S1

8
13

 
15

 
B

, D
 

50
 

30 0 
30 3 

0 
0 

  
  

  
18

18
O

f f 
10

  
5 

25
30

 
A

 
1 

3 
10

N
o ne
 

0.
00 32

 
0.

00 32
 

  
  

  
0 

  
  

  

D
ek

ta
k 

m
ea

su
re

m
en

t 
af

te
r 

po
st

ba
ke

 

  
  

  
  

  
D

, 
E

, F 
  

30 0 
30 3 

15 0 
15 0 

15 6 
3. 5 

3. 2 
20

19
O

f f 
10

  
5 

25
12

0
B

/ A
 

1 
3 

20
Lo w

 
1 

1 
50

3 
20

1 
  

  
  

  

  
  

  
  

  
D

, 
E

, F 
  

30 0 
30 3 

15 0 
15 0 

14 9 

- 3. 8 

3. 1 
18

17
O

f f 
10

  
5 

25
12

0
B

/ A
 

1 
3 

20
Lo w

 
1 

1 
50

3 
20

2 
  

  
  

  

  
  

  
  

  
D

, 
  

30
30

15
15

15
-

3.
18

18
O

f
10

  
5 

25
12

0
B

/
1 

3 
20

Lo
1 

1 
50

3 
20

3 
  

  
  

  



Pl
as

m
io

ni
qu

e 
In

c.
 

 
 

 

Pa
ge

 5
2 

/ 6
1 

Sample or Recipe name 

Date 

Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 

Comments 
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Sample or Recipe name 

Date 

Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 

Comments 
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Sample or Recipe name 

Date 

Targeted layer for etching 

Masking layer material - 
Resist, metal, … 
Recipe Number 

B:Pumpdown; C:Plasma-
SensorEnd;D:Plasma-Timer; Pumpdown Pressure - MKS - 

Baratron127A(mTorr) Working Pressure Setpoint - 
MKSBaratron127A(mTorr) Measured Working Pressure - 
MKSBaratron127A(mTorr)

fwd. CW RF Power (W) 

avg. RF Power (W) 
Reflected RF Power (W) - 

ACG-10
DC Self-Bias Voltage (V) 
Endpoint measured level 
duringetch(DIV)max Upper Electrode  Temperature 

(°C) Lower Electrode Temperature 
(°C) Clean Channel (on, off) - O2 

throughmeteringvalve CHF3 = Freon23 flow (sccm) - 
MFC#1 O2 adjusted flow (sccm) - 

50sccm C2F6 - MFC#2 
SF6  flow (sccm) - MFC#3 

He flow (sccm) - MFC#4 

Timer (s) 
Input (Photodiode: A, B, B/A, 

A/B; Bias DC+, DC-) 
itd Gain (1, 1.5, 2, 3.5, 5, 7.5, 10, 

15)oftheInput Normalize (DIV) - Level 0-10 
representsPlasmaIntensity Normalize (s) - Time 1-60k to 
normalizePlasmaIntensity

Limiting (None, Low, High) - 
Ignored Plasma Int. changes 
Cell A (μA) - Current level of 

Photocell A (0.0032-1) 

Cell B (μA) - Current level of 
Photocell B (0.0032-1) 

Purge Pumpdown threshold 
Pressure(mTorr)0-5k Number of Purges (1-9) - with 

N2for2s
Vent Time (s) 

Etch iteration # 
Dektak measured height at step 

#1 (nm) +Target -Mask 
Dektak measured height at step 

#2 (nm) +Target -Mask 
Dektak measured height at step 

#3 (nm) +Target -Mask 

Comments 
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Sample or Work name 

Date 

Etch iteration # 

Targeted PR layer for 
stripping 

Heat Sink (HS), Glass Plate 
(GP) on HS to raise process Cooling Water Temperature 
(°F) : Keep below 120° F; 

HASKRIStilt
HASKRIS water circulator 
Circuit #1 (CVC Sputter) 

Cooling Water Flow (GPM) : 
Keep in 0,3-25 GPM range; 

HASKRIS(Circuit#2) Cooling Water Pressure (PSI) : 
HASKRIS water circulator 

(Ciit#2) Pumpdown Base Pressure - 
Hastings/Teledyne (Torr) 
Gas A Regulator Pressure 
(PSI) (1 PSI = 51.715 Torr) 
Gas B Regulator Pressure 
(PSI) (1 PSI = 51.715 Torr) 

Ar flow - Gas A (SCFH)        (1 
SCFH = 471.95 sccm) 

O2 flow - Gas B (SCFH)      (1 
SCFH = 471.95 sccm) 

Measured Working Pressure - 
Hastings/Teledyne (Torr) Power Level set with Control 

Knob (%) 0% is 100W and 
100%is500Wor700W? Equivalent Plasma Power (W)  

0% is 100W and 100% is 500W 
700W?

Cooking Time (min) 

Fan Cooling Time (min) 

Comments 
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Annex 2: Sample CTSoi-14N 

       Bridge1               Bridge2    Bridge3 

TiN Patterning 

       

Lithography + Wet etch (ok!) + Strip (Wet) 

 

Si Etching 

       

Lithography, Development 

       

Plasma etch (RIE) 
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SiO2 etching 

       

Wet Etch (BHF, HF)  

       

Strip (RIE + Wet) 

 

Ni Lift-off 

       

Lithography, Development #5 (HMDS + Negative PR with double coat+development) 

       

Flood Exposure (stabilizes PR for PVD process) 
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Strip (Wet + RIE + Gentle Q-tip scrub removal) #5e. Popped/Burnt PR spots still visible: add MW plasma 
strip with multi-step process? Is Bridge#3 broken during Q-tip scrubbing step? 

       

Strip (MW Plasma, 6 runs of 15 min) #6e. Popped/Burnt PR spots not removed by the MW plasma strip. 

 

       

Strip (Wet + Gentle Q-tip scrub removal). Bridge#1 and Bridge#2 collapsed. 

 

CNT growth  
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Bridge#3 - Optical images: Dimensions - Focus on Si handle (left), TiN surface (center), and CNT tip (right) 
for thickness estimation. 

 

       

Bridge#3 - SEM images (No tilt): Dimensions  

       

Bridge#3 - SEM images (70° tilt): Broken end (left), middle part (center), and holding end (right). 

       

Bridge#3 - SEM images (70° tilt): Dimensions (uncorrected) 
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Annex 3: Sample CTSoi-13bN 

       Bridge1               Bridge2    Bridge3 

TiN Patterning 

       

Lithography + Wet etch (ok?) + Strip (Wet) : TiN step thickness seems OK (no extra etch needed) 

Ni Lift-off 

       

Lithography (HMDS + Negative PR with double coat) + Development.  #5 

       

Flood Exposure (stabilizes PR for PVD process) 

       

Strip (Wet + Gentle Q-tip scrub removal + RIE)x2 after Postbaking (oven), Descumming, and Ni coating.  
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Si Etching 

       

Lithography, Development 

       

Plasma etch (RIE) 

 

SiO2 etching 

       

Wet Etch (BHF) #30: underetching of TiN  

       

Strip (RIE + Wet) 
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CNT growth 

       

Optical images  

       

Bridge#2 - Optical images: Dimensions 

 

       

       

Bridge#1 - SEM images (70° tilt): Dimensions (uncorrected) 
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Annex 4: Sample CTSoi-14bN 

 

       Bridge1               Bridge2    Bridge3 

TiN Patterning 

       

Lithography + Wet etch (APM, #8, stopped due to apparent but not real Si etch!, No Si device layer was 
present at Bridge#3 location due to thinning) + Strip (Wet) : TiN step thickness seems too low → + 
Lithography + Plasma etch (RIE recipe for TiN etches Si as well → no endpoint) + Strip (RIE + Wet) 

 

Ni Lift-off 

       

Lithography (HMDS + Negative PR with double coat) + Development(#2) 

 

       

Strip (Wet + Gentle Q-tip scrub removal + RIE) #2 after Flood Exposure, Postbaking (oven), Descumming, 
and Ni coating.  
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Si Etching 

       

Lithography, Development (#3) 

       

Plasma etch (RIE) #3 

 

SiO2 etching 

       

Wet Etch (BHF) #28: underetching of TiN  

       

Strip (RIE + Wet + RIE) 
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CNT growth 

       

Optical images  

       

Optical images: Dimensions 

 

       

       

Bridge#1 - SEM images (70° tilt, except #1): Dimensions (uncorrected) 
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Bridge#2 - SEM images (70° tilt, except #1): Dimensions (uncorrected). Bridge#2 touches the Si handle! 
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Annex 5: Sample CTSoi-14cN 

       Bridge1               Bridge2    Bridge3 

TiN Patterning 

 

       

Lithography + Wet etch (APM, #5, stopped due to apparent but not real Si etch!) + Strip (Wet) : TiN step 
thickness seems too low → + Lithography #4 + Plasma etch (RIE recipe for TiN etches Si as well → no 
endpoint) + Strip (RIE + Wet) #2 

 

Ni Lift-off 

       

Lithography (HMDS + Negative PR with double coat) + Development #2 

 

       

Strip (Wet + Gentle Q-tip scrub removal + RIE) #2 after Flood Exposure, Postbaking (oven), Descumming, 
and Ni coating.  
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Si Etching 

       

Lithography, Development 

       

Plasma etch (RIE) #3 

 

SiO2 etching 

       

Wet Etch (BHF) #33: less underetching of TiN  

       

Strip (RIE + Wet + RIE) 
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CNT growth 

       

Optical images  

       

Optical images: Dimensions 

 

       

SEM images: Dimensions 
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SEM images (65° tilt): Dimensions (uncorrected). Bridge#3 touches the Si handle! 
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Annex 6: Sample CTSoi-15N 

       Bridge1               Bridge2    Bridge3 

TiN Patterning 

 

       

Lithography + Wet etch (APM, #5, stopped due to apparent but not real Si etch!) + Strip (Wet) : TiN step 
thickness seems too low → + Lithography + Plasma etch (RIE recipe for TiN etches Si as well → no 
endpoint) + Strip (RIE + Wet) #2 

 

Ni Lift-off 

       

Lithography (HMDS + Negative PR with double coat) + Development #2 

 

       

Strip (Wet + Gentle Q-tip scrub removal + RIE) #4 after Flood Exposure, Postbaking (oven), Descumming, 
and Ni coating.  
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Si Etching 

       

Lithography, Development 

       

Plasma etch (RIE) #5 

 

SiO2 etching 

       

Wet Etch (BHF) #40: underetching of TiN  

       

Strip (RIE + Wet + RIE) 
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CNT growth 

       

Optical images  

             

Bridge#2 - Optical image: Dimensions 

 

       

       

Bridge#2 - SEM images (65° tilt, except #1): Dimensions (uncorrected). TiN connection might become 
problematic! 
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Annex 7: Sample CTSoi-19N 

 

       Bridge1               Bridge2    Bridge3 

TiN Patterning 

 

       

Lithography + Wet etch (ok?) + Strip (Wet) : TiN step thickness seems OK (no extra etch needed) 

 

Ni Lift-off 

       

Lithography (HMDS + Negative PR with double coat) + Development (#2)   

 

       

Strip (Wet + Gentle Q-tip scrub removal + RIE) #2 after Flood Exposure, Postbaking (oven), Descumming, 
and Ni coating. Sample broken at Bridge#3 
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Si Etching 

       

Lithography, Development 

       

Plasma etch (RIE) #2 

 

SiO2 etching 

       

Wet Etch (BHF) #42: severe underetching of TiN at Bridge#1 

            

Strip (RIE + Wet + RIE) 
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CNT growth 

       

Bridge#2 - Optical images + Dimensions 

 

       

       

Bridge#2 - SEM images (65° tilt, except #1): Dimensions (uncorrected). 


