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2.UV-Vis Spectroscopy
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3.UV-Vis Spectrophotometer
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2.5.7 matiasunuanlalnsalail (Raman Spectroscopy)
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Table 1: Varying contact angles and their corresponding solid/liquid and liquid/liquid

interactions.
Strength of:
Degree of
Contact angle :
wetting Sol./Liq. Liq./Liq.
interactions interactions
D=0 Perfect wetting strong weak
strong strong
0 <B<90° high wettability
weak weak
90° <0< 180° low wettability weak strong
perfectly
0 =180° weak strong

non-wetting
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Hydrophobic Hydrophilic
Surface Surface

high contact angle low

poor adhesiveness good

poor wettability good

low solid surface free high
energy

ramé-hart instrument co.
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output output PIN# FUNCTION
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- White 2 0-5VDC Fbw,SUF'
0-10 VDC Optional
Violet Violet 3 ValveReturn
Gray Gray 4  Purge
Orange Orange 5 Power Common
- = 6 Valve Monitor
Red Red 7 +24VDC (15VDC) Supply
Brown Brown 8 Setpoint Input
Blue - 9  4-20mA (Common)
- Black 10 Signal Common
- = 11 +5VDC Reference
Yellow Yellow 12 Valve Of
= = 13 +24VDC (15VDC) Supply
White = 14 4:20mA Output
Shield Shield 15 Chassis Ground

Note:Pins 1,3,5,9 and 10 are all tied together internally. However it is highly recommended that
arfeast one "signal common”, one “power common "and the "vafve return” pins be connected’
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Microsoft Excel

2.630n19115un5u MATLAB (110594 R2009)

MATLAB ™

The Language of Technical Computing

Version 7.8.0.347 (R2009a)
64-bit (win64)

February 12, 2009

License Number. 161051

Copyright 1084-2009, The MathWorks. Inc. Protected by

U.S. patents. See www.mathworks.com/patents. MATLAB and Simulink are registered
trademarks of The MathWorks. Inc. See www.mathworks.comtrademarks for a list of
additional trademarks. Other product or brand names may be trademarks or registered
trademarks of their respective holders.

J The MathWorks
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TAuAAN File >Import Data A331) 3.39

m__ Edit Debug Parallel Desktop Window Help
New » F] @ CurrentDirec
Open... Ctrl+0

Close Command Window e

Import Data...
Save Womspace As...

Set Path...

Preferences...

Page Setup...
Print...

1 D:\...evolutionl\evomin.m
2 D:\...evolutionl\evomax.m
3 D:\...olution\evomax.asv
4.._03-03-57-Angle000.csv

Exit MATLAB Ctrl+Q

1 ¥
317 3.39 YuABUNS Import Data
4 - 1 3 o o
5. idiendn Import Data T1lsunsuazalsinguihdstiuandszl 1dhmsidenlva
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VJ\ Import Data g0 T y SR ten |
Lock in: | B Desktop ~| & erE-
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. - %mnnmn j
Deskiop ﬂ.= inds St Exce
=B W
‘B H
'I’h\ 239513 724344320943403 ¢
Computer y ‘
- E
@ 1959591 224754671046972 & 28
e . s
Files of type: [Recognized Data Files | Cancel IJJ

51/ 3.40 i@ T1l5unsY Import Data
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4 o a 4 1 1 H ° a
Woenin1saanlndilesiFudnisassniunsziiiuidinsizy Tdsunsy
MATLAB 921351gui1a19 Import Wizard 1¥in@nifien Create variable

, i
matching preview 1ta¢ 111N Data 1i8996191A8%111U NA Finish

4 Import Wizard i A T e =@k

Selectvariables to import using checkboxes

f0 Create variables matching preview)

reate vectors from each column u;ing column names.

Create vectors from each row using row names

Variables in C:\Users\RF_Chayakomn\Desktop\% 00000000000.dsx

Import Name - Size Bytes Cllssl Ho variable salacted for preview.
v Ihead.. 272 cell |
v data 3648x2 58368 doubly 1

Itd textdata Il 272 cell |

[ Help [ <Back |

Generate M-code { Cancel J b

# Wordspacevzi] Data vijonlofifudnsdormisngey asgil

Workspace =0 a X

@ s % B - sk Bae -

<3648x2 double > -3100 2300

517 3.421v11619 Workspace 11511053 MATLAB



83

o o A A A ' ~ s d o
8. mnuﬂmuﬂi X Uag y Iﬂt}‘ﬂ x ADAIANUYIIAAULTI Ay ﬂﬂlﬂﬂi!‘ﬂuﬂﬂ‘]i

' ' o @ w d ' ¢ o o ' [
ﬁﬂ\‘lN']u!lfNuﬂSﬂ'lﬂ’li‘WﬁE]ﬂﬂi']ﬂﬂ’ﬂilﬁﬂquﬁit‘H'JNl']Jﬂil“Fuﬂﬂﬁﬁﬂ\‘lﬂ']u

)
o

1 A o ° a 1 ¥ [
uagmANNEIAAULAS TaoRuNmAainiiiA19 Command window A931l 3.43

x=data(:,1):
t>> y=datai{:,2):
>> plotix,v):
i>> plot{y):;
grid on

H
=

gﬂ‘ﬂ 3.43 MAINN 1919 Command window

L)

]
as

' @ o & 1 dd o
9. Tusunsuezilsinguiiiang Figure 1 Aonsanuduiussennatledimuams

T 1 A
ADINTUYDUIAIALAINNUITINDY

B Figure 1 ge
File Edit View Insert Tools Desktop Window Help
Qida b R0 A- 3 08 g
o Note newtoolbarbmons:mmm&mmﬂ@ Playvideo
T & ! ! : 1 :
4000H-------- fereranns foreennes O Crr DT TR CEREEEIS SR SRR -
3000 f-------- RO (FUREN. TSN, OO N, - p—-
2000 f-------- ........ _ ........ : ........ i ........ §' ....... =
1000 - ------- R foesenees PR fonmeeees , ........ e foeemes -
nm ; e e EEc T o -
- S S, S S, SO . PR S
11 L Ll LLTE Tt TOTPRRTI: SUPEEEEES PEPREPEE SREEES .
3000 i i I i i i i
0 500 1000 1500 2000 2500 3000 3500 4000

{ @ ' g , '
517 3.44n3mluaasnanuduiussznaledidudmsdosruuee

¢ ' A
'uE)ﬁamﬂmm:mﬂ’nuﬂ’l')ﬂﬂu
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10. 9nnsiinsmsvesmsganauliiimsidensasvesns  lumsiden

1 4 A i a o 1 ' ad =
P IWNT 'Wh«lu 13719 ﬂﬂﬁi‘lﬂﬂﬁlﬂﬂﬂ‘iﬂﬂ?‘iﬁﬂﬂ WIHUTINTLUN 5ﬂﬁﬂﬂTﬂULﬂGH

]
o af

[ EY
MAFINNIII919 Command Window A194)

x=data(:,1):;
y=data(:,2):
plotix,v):
plot(y):;

grid on
A=x({550:3000) ;
B=y(550:3000) ;
plot (B)

gﬂﬁ 3.45 ﬁ1ﬁﬂﬁﬂﬁ1¢i’l~i Command window
9. ¥ 5 A o 1 ' T o
11. Tsunsuazalsinguieng Figure 1 foaulnasumadosrulugaeniisoms
a &
UNINADANATU
(B Figure 1 | ST s oG )

File Edit View Insert Tools Desktop Window Help »

QZdS kb R0 A-Q OE =@

ONote newtaolharhuﬂons:mmm&ﬂmgff:! Playvideo X

90 T ! T '

{ s 1 ) 1 'dg
517 3.46alnasumsdosrulugiesniiomsunsnden
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o & i 1 1 [
12. WA cftoolNMT1A19 command window ‘ﬂzﬂﬂﬂgﬂfﬁmﬁ Curve Fitting Tool A4

a &
;i,‘l.l AAN Data mmﬁam’i’auﬂaﬁlumi Smooth graph

I e Tt ool VIR O

File View Tools Window Help
5 RO BEe

o If you have three dimensional data, try the Surface Fitting Tool x

| Bll 1 7{-;. ,}‘ Exciude.. 7‘: 7?&" ‘7MB

08| 1
0Tk 4
06 B
051 Select "Data” to begin cunve fitting - 1
04+ -
03F -

0z e

517 3.47M111A19 Curve Fitting Tool Y94 11J51n53 MATLAB

13. iilondn Data 9381111819 Data Ivhimsifiendeyalay X Data fie A uaz Y

Data fa B ﬂvw‘lg‘l.l 3.48 AQN Create data set

o Do e e =i
Data Sets | Smooth|
Import workspace vectors: Preview
X Data: A -
¥ Data: B -
Weights: {none) b

Data setname: Bvi. A(2)

: Create data set |

L | Close |§ Help J

31/ 3.48 nif1ae DATA veaTisunsu MATLAB
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= o n" a
14. nadion Smooth UFNAMOUAULY sg1lsnguiheauaz Iivhmsasadsg)

fom g9 RS —

| DataSets| Smaoth |

Original data set: Bvi. A -
Smoothed data set: B vi. A (smooth) i
Method: [ Mowing Average o v
Span: ]
Degree

| Create smoothed data set |
Smoaothed data sets:

i ‘
l |

[ view || Remame || Delete || Swetoworspace.. |

[ close ][ viep |

31/ 3.49 111919M3 Smooth Graph
¥ H ]
15. AN Create smoothed data set $1UU 9 A9 FUNANLSIIN Smoothed data set
- = =] 1 a o
MedoyarzlinvIuauey Aan save to workspace A1) uaz Tusunsuaziians

319N Smoothed #1931 3.51

(i 0ata i (2| & e |
f [j.u sgui Smaoth

Original dataset:  Bwvi. A A N - -

Smoothed data set: Bvs_.A(smooth) |

Method: Moving Average -

Span: L B

Degree:

e e e S e TR

[ C‘reate ‘zr'n_ggﬂud data set J

Smoothed data sets: T
'\ [Bvs. Asmoath) S .
'Bvs. A(smooth) (2) .
"E vi. A smooth) (3)

tis. A (smooth) (4)

i iB vs. A (smooth) (5) =
I ;8 v3. A (smooth) (8)
l Bv3. A(smooth) (1) |

8 vs. A (smooth) (8)

B vs. A smoath) (9)

[ View | [ Rename | [ Delete § Swvetomorkspace..

31/9 3.50 11116119713 Smooth Graph
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I Cure Fitting Tool R v o e e R oo 3 ]
File View Tools Window Help s
|| Import workspace vectors: Preview

‘ @ # you have theee dimensional data, try the Surface Fitting Tool x

= T - =
G (e ) (o ] (ot [ o ] .

* Bw A
+ Bvs A(smooth) 1
+ Bvs A(smooth) @)

* Bvs A(smooth) (3}
+ Bvs A(smooth) (4) ]
+  Bvs A(smooth) (5)

e + Bvs A(smooth) ) ]
*  Bws A(smooth) (7)
I s0f * Bvs A(smooth) 8) H

+  Bws A(smooth) (3)

517 3.5180lnasums Aok LN Smooth Graph
16. ipMAANT  save to workspace 9315INYHIIAN Save Smoothed Data to
workspace sl Aan OK wazlivimstufinanluy s1 Tasmvualian x fie

lamdatiag y fie T100

f ™
4\ Save Smoothed Data to Workspace s @

Save smoothed data to MATLAB struct named

oK [ Cancel ]

31]‘?1 3521119114 Save Smoothed Data to workspace v9911U51n51 MATLAB

]
o o

g o 1 ar ¥ {
17. MI9AgegAYDISIMsUnsnaea  lasmsminuamdutlseneg  @Woumdan
a - a o =) o i o LA o T
U31IM Command window ﬂ@;ﬂ Tagh t filo SIRUTINMTUNINADAIND AUHU
a 9 o A o 1 9 &
liiml.l‘llﬂﬁ‘iJQQQ’Q’ﬂi']ﬂ'ﬁllﬂiﬂﬁﬂﬂf ADANIHMUIFANYUDIPAGITAVDITING
A . = . L4
UNINADANmMaxf® degree of polynomialtt@zifdfn Current Directory Alald

€vomax.m



Edit Debug Parallel
NS s HBBH20 YR O Current Directory: D:\Research\evolutionl - Q LN
Shortcuts 2] Howto Add & What's New
Current Directory w0Oax
@ % . <« evolutionl v i3 >> x=data(:,1);
>> y=daca(:,2):

D Name Date Modified >> plot(x,9):

EH data_2011001.. 12/9/2554 18:39 u. >> plot(y):

EH data_2011001.. 13/9/2554, 8:57 w. >> grid on

. evo.asv 12/9/2554, 18:19 u. >> A=x{550:3000) ;

) evo.m 12/9/2554, 18:29 u. >> B=g(550:3000) ;

0 4/4/2555, 20:54 u. >> plot(B)

14/3/2557, 155 w. >> grid on
13/9/2554, 11:01 w. >> cftool
4/4/2555, 21:05 . >> t=1; 1=1800; £=2050; nmax=§;

EWTE Do, 1/4/2555, 12:43 u. £ b |

., pohyfitevoluti... 12/9/2554, 18:14 u.

£ polyfitevoluti... 12/9/2554, 18:16 u.

) polyfun.m 13/9/2554, 10:11 u.

B9 QN2_1xs 24/12/2554, 13:41 u.

& QN3_Lxis 24/12/2554, 13:33 u.

Desktop  Window Help

88

719 3.53 msdmuasidals uazmsitla 1Wd evomax.m

18. iWioillalWd evomaxm Tdsunsuazisnguihving Editor #a31 adn play

Tilsunswazalsingnihens dsgal 3.54

Editor - DARes . RSSO
File Edit " Text Go Cell Tools Debug = Desktop Window Help ¥ ax
QUCH $BA20 20- AesnBIRAAd RN * 0 .=
. oHE - - (10 & + (11
1- 2%t = 1; i = 270; £ .=
2 |
3= clear output |
q - figure(l) ]
5 - x = lamda{i:1:£f); |
E—- y = TIOD{i:1l:f); i
T = ¥i = x({1):0.05:x{end);
| & - for n=2:nmax
|
10 - [p 8] = polyfitix,y,n); e
script ln 1 Col 1 OVR
e = — e

519 3.5411171¢i‘l\3 Editor Hl‘ﬂf‘f evomax.m

Q
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"B Figure 1 T TR WR O ——— O 7 7 ]

File Edit View Insert Tools Desktop Window Help - 1'!

QOdS K RRAMIILAL- BE a@ -

@ Note new toolbar buttons: data brushing & linked plots 5% (o, Playvideo x
2 brushing & linked plots 7% [ _FPlay

88 T T T T T
' ' ' ' "
' ' ' . "

l
|
‘ 87
[ 86
i
} 85
R
‘ 83

82

- 2
31N 3.55mIngagegavedIINTUNINaen

2 Y 4 . ; 2
vnumgyiauvuaouil Tasnlaeuy t i, uag £ lauasudouniigageuessomsunsnden

& ~ ° g‘ d o ¥ - s = Vg
“INﬁl‘Llﬂ‘}'m‘llﬂs‘lﬂ'l‘iﬂ']ﬂﬂﬂ'lf'!ﬂilﬂﬁi'llﬂ'liilﬂiﬂﬂﬂﬂﬂﬂ'lﬁfﬂlﬂﬂ'!ﬂu weaalasuninmsitla

UMI:{ evomax.m!.‘ldju evomin.m

d‘ ) s g s 1 o1 s
19. Wehmssulisunsuaunsusimsunsnaeagegaud ladunaiiisiduls

a & 4
table INAYUN workspace
Workspace ] & X

Gl 58 % B - seck Bae -

Value Min Max
[ 6 6 5
6 6 6
output <Lxl struct>
[-5.0019e-08,1.5462e-... -9.271.. 1.0829...
s <bd struct>
<Ll struct>

<dx4 double>

m

xi <1x727 double > 490.44... 526.74...

y <181x1 double> 57.7967 73.5327
i <1x727 double> 58.0747 73.1288 -

311 3.56 @15 table NM1I1A19 Workspace
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90

§ 1 o da 1
20. 17U1nA1 wavelength taz T, 1Aoi wavelength Ao ADANNN 3 uag T, AoA1

o da r @ oA - o A 3
ADRIN 4 YIRS table vz Fauna 1@ U101 workspace vz iiAms NN

]
o/ o

Hufo wavelength i

4 A d
unnyellu Xuaz T,

-ﬂﬂﬂx

Warkspace
@Cﬁ@ﬁ% 'Stack:Ba:e
Name Value Min Max
A <2451x1 double> 315.12.. 798.20...
B <2451x1 double> -0.5940 §9.7320
abindbrnlsl b
Tmax [87.0524;85.4920;81.7... 73.1288 87.0524
H x [704.6300;624.5200;56... 514.24... 704.63..
FH 1amda <2451x1 double> 315.12... 798.20..
[ table <dx4 double> : 704.63...
HH « <181x1 double > 490.44... 526.77...
Hy <181x1 double > 577967 73.5327

gﬁ‘ﬁ 3.57 AasAuaasuuniiag Workspace

a 4 4 ' 4 o 7 A T
21. AUN cfooliM11A19 command window 1WBY1M5 Curve fitting graph IWO¥1A1

T, innuennaua1eg Tasdmuadoya X Data A0 lamdaias Y Data fio

T100 N# Create data set

B

| Data Sets ' Smooth
{ Import workspace vectors: Preview
lamda -
TN -
Weights: {none) -

| Data set name: T100 vs. lamda (2)
[ Greatedata et |

:‘ Data sets:

;. T100 vs. lamda

511 3.58 MsMUARIDATA 1WeYM3 Fitting Graph



22. yhmsiendeya Tasfl X Data e X uaz Y data e T, A431l 3.59

=l
Data Sets | Smaoth
| Import workspace vectors: Preview
.
X Data: X -
.
¥ Data: Tmax -
Weights: (none) -
! Data set name: Tmaxwvs. X (2)
‘,E"-?“ dataset |
| Data sets:
| [T100v.tamda ”
fl Tmaxws X |
|
e = )
| Ciose |§ Help ||

1 3.59madendeyaluniieie DATA

23. 3w5ngn3 ALzl 3.60 A Fitting

File View Tools Window Help
S %8O B

o I you have three dimensional data, try the Surface Fitting Tool

3UM 3.60 N5 T__uaz T100 MeufuANueInaua1e

91



24. iilona Fitting 1Usunsuazuananiiiaa Fitting A331) 3.61

Fit name:
Data set: T100 vs. lamda Exclusion rule: {none)

Type of fit: Custom Equations Center and scale X data

Fit options... Immediate apply

Results

Click "New Fit" to get started.

Table of Fits

! B | Fitname Data set Equation name  SSE

Delete fit Save to workspace.. [ Table options... J

{ Close H

3117 3.61 nihAa Fitting ¥84T1)sunsu MATLAB

92



93

E
o o 1w [~
25. azIMsiHuUAAIRIliADn Data set 1TU Tmax vs. X (@00 Type of fit 1)y

Smoothing Splinetlﬁ";ﬂaﬂl.aﬂﬂ Immediate apply

L

Fit Editor

{ New fit H Copy fit

Fit name: fitl

Data set: Tmaxvs. X v: Exclusion rule: {none) v_- <

Type of fit: Smoothing Spline [ | Center and scale X data

Smoothing Parameter:
@ Default

Specify: 3,00247¢-005

| | Fitoptions...

Results
: [Goodness of fit:
SSE: 1.74¢

R-square: 0.285

Adjusted P-squar=s: 0.%4%7
RMSE: 1.3¢98

Table of Fits

i ] JFit name Data set Equation na..  SSE - ] ,

[ Delete fit “i Save to workspace... ;I[ Table options... ]

319 3.62 m3mvuaa1luns Fitting Graph
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26. wihwevzlsngns gt 18%1ns Fitting  @9317 3.XX nA Analysis

File View Tools Window Help
5 A0 B

[ }i you have three dimensional data, try the Surface Fitting Tool x|

[ ) [ ] [ | [ | ewrm

90F T

80

701

50

401

30r

! L L
350 400 450 500 550

317 3.63 n5 W T 11az T100 MeUAUANEINAUA 110N Fitting Graph

27. Tsunsuezdlsnguiiae  Analysis 100n9219NADINS  Analysis  1nousaz

£ ' [ a

y 1 1 o
doyan1afiu 0.5 AANIAON Evaluate fit at Xi AIAMA1N9A371 3.XX  uazna

apply
(e B et Se]
Anatyze atXi= 300:0.5:800 300 90.9812 -
[ 3005 ) ) s0.7105
1§ ¥ Evaluate fitat X T o saas
Prediction or confidence bounds: 2013 ; [§0.174 - - |
e 302 e o |
o 3025 89544 |
For function 303 189.3814 !
For new observation 3035 129.1204 |
304 38.3609 \
Level| By% 3015 ls8.6031
305 188.3468
e I 380322
Ind dervative at Xi 306 [ora301 ) ]
7.587 |
S— P I ———
@ Start from min(X;) W5 T |
308 86.8425 |
- - — + - |
e I T N
" 0 [88.3536 i
Plok resiy 3005 [s6.1115 ) )
l Plot data set: Tmaxvs. X Inu |35.8709
f | ; r—
’L I_ Save to workspace... JI Apply !E' Close | | Helpg
| = —_— = = R T

517 3.64111@19 Analysis ¥ 1150058 MATLAB
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G o ' ' { o @
28. Import Data tloiiduamsdesrutasvesgiusosi lavimstiunn 14

Lookin: [ 290357 ~ ~®erm-
e &
'zy R 1]
Recent Places B B— E., -
. a - -
- l [ an = x w2
.: i cey
Desktop & 3 J —_
L flowchard Orniginals Tizw % MSERHNUTN
- U
Ubrades
[
Computer
Network
File name:
Files of type:

317 3.650/05IHUANT FOIHIMITIVBUHUFIUTO

o o = & - dd o 1
29. MruaAuLLs Wavelenghtf® AaNNeIAAULLANLIEE T100 AoosiruAnITeos

HUENYD AU U B3R 51

>> wave=lenght=data(:,1):
>> T100=data(:,2);

510 3.66 Msad19ia1ls Wavelength uag T100 luTi)sunsu MATLAB

1
s

30. AUNFIAS cftool TsuATNTYSINGUINAIS Curve Fitting Tool AAN DATA 1Az

MM3MAUAAT Data AS31 3.67 LALAA Close



r(; Data

L=y

Data Sets | Smaoth

Import workspace vectors:
I X Data: lev:l:nght v:
F voata: T -
Weights: {none) ':

Data set name: T100 vs. wavelenght (2)

‘| Data sets:

| T100vs wavelenght ‘

L

|

317 3.67m3muan1 DATA luniiine DATA vesTisunsy MATLAB

96

31. n@A Fitting 189N New fit 1111UA Data sets 1 T100 vs. Wavelength 1aon Type

3| s 5 A
of fit 11U Smoothing Spline N Immediate apply
4 Fitting T Pl ebesd
Fit Editor
[ Newfit | [ copyfit |
Fitname:  fitl
Data set: T100 vs. wavelenght - Exclusion rule:  (none) v
Typeoffit  Smoothing Spline - Center and scale X data
Smoothing Parameter:
@ Default
Specify: | < | assamm (=]
[ kﬁ;honsm 71! ¥ Immediate apply
Results
[Smoothing paramster: e r‘
‘ p = 0.59918111
{ |
Gandn=as af fik: =
| vableotis
b Fn_tg_nme Data set Equa_ho_nr!ime SSE R-3...
(detefc | Sweto worspace.._ | [ Tobe opbons.._|
[ lese | _1op ]|
L ==

ﬂ.. uy.r \ 1
317 3.68 M3AAIA199 TUM3 Fitting graph
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Help
AN e

If you have three dimensional data, try the Surface Fitting Tool

i - Ut

[oma | e | [ excume.

T100 vs  wavelenght
fit1

31N 3.69 N33 Fiiting

32. NA Analysis 1Hid0nT29M929115 Analysis TaolRuaazdoyariie 0.5 naiden

Evaluate at Xi 1320 apply

e ol ]
(1)
434193 S | -
I - 1
! Evaluate fit at Xi ] R - 2 1 &.. S
Prediction or confidence bounds: D013 S— ;.53'1253
&N 302 \_53.“52
ane 3025 [sa2sse o B
For function 503 /55.0044 |
For new observation si3s :55.5‘31 - - :
n o4 I
hevel 5% Boas e
. 5 [seen _ _
R 0.5 (60,1683 M
2nd derivative at Xi 506 ‘ |59.5974 o
8065 T |enase - .
Integrate to Xa Go7 iﬁz;ig?? )
@ Start from min(Xi) - lease }
l64.9713 ]
sartem 05 o Teasees
309 165.7458 |
Plot results 9.5 o 1
Plot data set: T100 vs. wavelenght 10' - o = ik 77‘5'!'7?85. e '"W"ﬂifiﬂi =
[ Save to workspace... H Apply HClose ; Help J |

317 3.70v711919 Analysis ¥ 1151053 MATLAB
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[ 7 & . T 4 . 1 1
33. hmistiuiindeya ¥4 Xi fie mManueInau uaz (X Ao wWedidud msdeeriu

UASUDIHUFIUT Y

A o = s
34. ey luT1sunsy Thicknesscalttd 29218 Aot #n

o

MUDIHUFIUTDINANU

,
A ]
YMINAUANY
<
g‘ﬂ'ﬂ 3.7111/5Un Y Thicknesscal
ad e s
m wlian  wewn dleunlveste mer G B sws ADDIN Team
7 - £
1
2 300 49,4193 0.507075  1.972095 2.889158 1.699752 3.671847
3 300.5 50.7075  0.522041 __ 1.915558 364 1.633819 3.549377
" 301 52.2041 1.882342 2.543213 1.594745 3.477088
5 301.5 53.1253 1.871075 2.500923 1.581431 3.452506
6 302 53.4452 1.842099 2.393329 1.547039
7 302.5 54.2859  0.55( 1.815067 2.294466 1.514750
8 303 55.0944  0.565481  1.768406 2.127260 1.458513
9 303.5 56.5481  0.569114  1.757117 2.087461 1.444805
10 304 569114 0.573871  1.742552 2.036487 1.427055
1 304.5 57.3871_ 0.586033  1.706389 1.911762 1.382665
12 305 58.6033  0.601693  1.661977 1.762168 1.327467
13 305.5 60.1693  0.595974  1.677926 1.815434 1.347380
14 306 59.5074  0.618354  1.617197 1.615325 1.270954
15 3065 61.8354  0.625997 1.551852 1245734 |
16 307 625997 0.635936 1.472710 1.213553
17 307.5 63.5936  0.649713 1.368955 1.170024
18 308 64.9713  0.649696 1.369079 1.170077
19 308.5 64.9696  0.6574586  1.521010 1.313471 1.146067
20 309 65.7458  0.665456  1.502729 1.258194 1.121693
21 309.5 66.5456  0.677081  1.476928 1.181317 1.086884
22 310 67.7081 _ 0.673312 __ 1.485196 1.205806 1.098092
23 3105 67.3312_ 0.674226 __ 1.483182 1.199829 1.095367
2 311 674226 0.695354  1.438116 1.068179 1033527
25 3115 69.5354_ 0.699331  1.429938 1.044723 1.022117 2.452055
% 312 69.9331 _ 0.704557  1.419332 1.014502  1.007225 | 2.426557
7 3125 70.4557  0.696537  1.435674 1.061160 1.030126 2.465800
28 313 69.6537  0.717341 _ 1.394037 0,943340 0.971257 2.365294

317 3.72 Medumsdamariiinmesurug s osNmIANNEIAAUAIEY

Tae14 1451054 Thicknesscal
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o 9 A . A o = o o 9/
35. NYAUaYanNUUNINAU, Tminlag Tmax‘n'lﬁ’ﬁ\‘lg‘lj 3AXX NUIIDAVNNYAVDYD

nanuenaugslid asgy

DRI s W lesamdonstane 2us doua %

D8 v fe
C .
1 Tmin
2 87.052444 75.730484
3 85.491961 72.604051
4 81.725828 § 67.156921
5 73.128779 57318372
6

517 3.73 Yoya Tminitaz Tmax N 149 1AMY5 table

#{nm) Tmax Tmin

704.63 87.052444
660.09 75.7304384
624.52 85.491961
589.34 72.604051
562.67 81.725828
533.24 67.156921
514.24 73.128779

486.73 7.318372

311 3.74 doya Tminuay Tmax N 1AvINAws table NYNTAGEIING Tl
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36. Andoyan1 TmaxTminlumsinngif 3.75 Taold a1 Xi uag A(Xi) ¥99Tmax
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Element | Weight% Atomic%
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Element | Weight%e  Atomic%

CK 23.09 68.36
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Meder O-Rings: VITON Valve Seat material: VITON
éarial Number: 130022 Test Date: 1/14/2010

i

|

————— Test Equipment -----
@al Bench Asset No.: 0126 Barometer Asset No.: 0698

%RH Meter Asset No.: 0736 Thermometer Asset No.: 0736
DVM(s) Asset No.: 0054

————— Comments -----
0-5 VDC OUTPUT/COMMAND SIGNAL
24 VDC INPUT POWER
. ¥
- ki f =
Calibration Technician: 11)07\ ﬂzA/b}kﬂ7 Date: JaN Y, zel
P4 7

‘ DON BISHOP
Verified By: %k L/ﬂ&"‘\—— Date: JM /@ /e

This Cal=Bench was calibrated with NIST-traceable equipment and in conformance
with the provisions of ANSI/NCSL Z540 and ISO/IEC Guide 25. Applicable NIST
traceable numbers are available upon request.

The accuracy of this equipment is 0.2% of reading.

Suggested recalibration due dates for the following critical items are:
The Cal=Bench System: 12/31/2011 D/A and A/D converters: 12/31/2010
Glass Tube Diameters: 12/31/2011 System Clock: 12/31/2010



CAL-BENCH SERIAL NUMBER Asset No 0126, REV 8.00.06 CALIBRATION DATA

Sierra Instruments,
5 Harris Court,

Monterey, CA

File Name

Test Date: 1/14/2010

Due Date:

Device Under Test

1/14/2011

Inic.,
Bldg. L
93940

: c:\records\RC130022\130022 ~

Print Date: 1/14/2010

Ambient Conditions

C
C

Error
% Reading

COoOOoOoOoO
NMNWJO

Customer Code: 113308 Gas Temperature: 21.3 Degrees
Model#: 810C-NR-2-V1-81 Room Temperature: 21.7 Degrees
Serial No.: 130022 Ambient' Pressure: 762.16 mm Hg
Agcuracy: 1.5% FS Back Pressure: 1083 In HZ0
Bypass: LFE Relative Humidity: 46.18 Percent
Orifice: .010
Master STP
Serial Number: None Temperature: 21.1 Degrees C
Full Scale Flow: 100 scCCM Pressure: 760.00 mm Hg
o e GAS DATA -----
|
% Density N Cp Name
1&0.00 1.782 1.040 0.124 Argon, Ar
Test Gas: Argon, Ar
5 Calculated K Factor is: 1.000
e DRPA —w—oe
Full Scale Flow: 100 scCCM
Voltage Indicated Flow Actual Flow Error
VvDC SCCM SCCM % Full Scale
0.000 0.000 0.000 0.0
1.259 £ 25.006 0.2
2.512 50.244 50.084 0.2
3.764 75,283 159705 0.2
9017 100.334 100.119 3
————— Device Information -----
Vacuum Test: N/A x 10°- 9 Atm cc/sec (Hé)
Fittings: 1/4" COMP :

Inlet Pressure: 1 BAR G

Outlet Pressure: -30" HG G



. i’&*'ili;F’-:"‘?i? VACUUM

Pa bar mbar phar Tore atm at wn WS psi
N dynjfcm’ mm Hg thf jiv
Pa 1 1.10% 1-107 10 75.10+ 15 9.87-10 1.02-10* 0.102 1.45.10¢ 209.10°
bar 1-10¢ 1 1300 1-10¢ 750 75-10° D987 1.02 102100 145 209 10°
mbar 100 1.10° 1 1000 0.75 750 98710  102.10% 102 145.10° 2,09
ihar (%] 1-10* 1100 1 75.30¢ 075 $87.10° 1.02-10° 1.02-10 1.45-10° 29%.10°
Torr 133.10°  133.10° 133 1330 1 1000 132-10° 136.30° 136 1.93.10° 278
micron 0133 1.33-10% 1.33-10° 133 1. 10° 1 132.10°  1.26-10* 1,36.10° 193.10" 278.10°
atm 1.01-10"  1.013 1013 1.01.10° 700 CIBOWE 1.03 103.10° 147 212 .W0°
at 981.10¢ 0581 881 9R1-10° 7158 736-10° 0968 1 1.10° 14.2 20607
mmWSs 281 g81.10° 081-10° 981 738-10° 736 088.10° 1.10° 1 1.42.10°  0.204
psi B89.10° B8.89-10° 689 689.10° 5171 547.10¢ 55.10°  7.02 107 702 1 134
paf 47.8 478.10 0478 &78 0.358 359 472-10° 487.10° 487 694.10° 1
, o o ;-:ezawm} VACUUM
;‘: m'ls mbar /s Torr U/s atm cm'/s lusec Soom slmy Mol/s :
Pams | 0 15 9.87 7500 592 0.592 441-10¢
mbar /s 0.1 1 0.75 0.987 50 59.2 592.10° 4.41.10°
Torrls 0133 133 1 13 1000 78.9 7.89.10° 585.10° W g
atmem'fs 0101 1.01 076 1 760 598 598-107 446.10¢ oo 212
iusec 133-10* 1.33.10° 107 132.107 1 709-107 7.89.10° 586-10° g | s
scem 16910 169.10° 177.70% 167-107 127 1 10 7.45. 10" T—;o_
sim 1.69 169 127 6.7 1.27 .10 1000 1 7.45-10* i
Mol/s 227100 227-%0° 17-100  224.90°  17.10° 134-10° 134.10° 1 _4o | o4
20 ! 88
. cm inch ft K *€ F a .
cm 1 0.394 0.033 K 1 X-273.15 9/5 K- 459.67 e
inch 254 1 0.083 ‘£ C.273t5 i /5 °C+32 N
ft 30.48 12 1 F 5/9 (F.46967)  5/9(F-32) 1 el
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Instruction Manual

Active Gauge Controller
Description Item Number

AGC - SINGLE DISP, NO RS232, 3 HEAD  D38e-55-000

AGC - SINGLE DISP, NO RS232, 6 HEAD  D386-54-000

AGC - SINGLE ISP, NO R23E CM VER Di3Se-53-000

AGC - SINGLE ISP, R&232, I HEAD D386-52-000*
AGC - SINGLE DISP. RS232, 6 HEAD Dhise-50-000*
AGC - SINGLE DISP, R&231, CM VER [B356-50-000*
AGC - TRIPLE INSP, R5232, 3 HEAD DiAS6-62-000*
AGC - TRIPLE [NSP, R5232 6 HEAD DAs6-5 1000
AGC - TRIPLE DISP, R3232 CM VER D356-60-000"

Supplementary Mansal®

Active Gauge Controller RS232 Option  D386-52-830

4% EDWARDS

Egawards High Vacuum Intermational

Manor Royal, Crawley West Susses, AHI1D 2UW, UK
Teaphone (D1200) 26844 Fax: (01293) 533453
nitp Ve edeie s DO o0




, D146-41-885

Issue A
Active Inverted Magnetron Gauge
Aktiv-Penning-MefSréhren
Jauge active Magnétron inverse
Description Item Number
Beschreibung Bestellnummer
Decsription Numéro de Référence
AIM-S-NW25 D146-41-000
AIM-SL-NW25 D146-44-000
AIM-X-NW25 D146-42-000
AIM-XL-NW25 D146-45-000

Edwards High Vacuum International
Manor Royal, Crawley, West Sussex, RH10 2LW, UK
Talephone: (01293} 528844 Fax: (01293) 533453 Telex: 87123 Edivac G



D021-71-885

Issue D
Active Pirani Gauge
Aktiv-Pirani-Mefrohren
Jauge active Pirani
Description Item Number
Beschreibung Bestellnummer
Description Numéro de Référence
APG-M-NW16 AL D021-71-000
APG-M-NW25 ST/ST D021-72-000
APG-L-NW16 AL D021-73-000
APG-L-NW25 ST/ST D021-74-000
APG-M-NW16 ST/ST D021-75-000
APG-M-150D ST/ST D021-76-000
APG-L-NW16 ST/ST D021-77-000
APG-L-150D ST/ST D021-78-000
APG-MP-NW25 ST/ST D021-82-000
APG-MP-NW16 ST/5T D021-85-000
APG-MP-150D ST/ST D021-86-000

Vv’ EDWARDS

Edwards High Vacuum International

Manor Royal, Crawley, West Sussex, RH10 2LW, UK
Telephone: +44 (0) 1293 528844 Fax: +44 (0) 1293 533453
http:/fwwiw.edwards.boc.com



Sierra 810 Series
Mass-Trak®

Mass Flow Instruments

Instruction Manual

Part Number: IM-81
Revision D.2 07/07

SiEek=RE

INSTRUNMENTS

e A3 SsS FLIOW COHEMPEANT

CORPORATE HEADQUARTERS
5 Harris Court, Building L Monterey, CA 93940
Phone (831) 373-0200 (800) 866-0200 Fax (831) 373-4402
www.sierrainstruments.com

EUROPE HEADQUARTERS
Bijimansweid 2 1934RE Egmond aan den Hoef
The Netherlands
Phone +31 72 5071400 Fax +31 72 5071401

ASIA HEADQUARTERS
Rm. 618, Tomson Centre, Bldg A, 188 Zhang Yang Road
Pu Dong New District, Shanghai, P.R.China
Phone: + 8621 5879 8521 Fax: +8621 5879 8586



10.

11,

INC.

THE MASS FLOW COMPANY

Quick-Installation Instructions for 810 Controllers

If equipped with a black nylon flow body, DO NOT OVERTIGHTEN your fittings or
pipes when installing into the hexed-portions of the flow body. Use two wraps of Teflon
tape on each of your fittings, hold the plastic hexagonal nuts with a wrench, and tighten
your fittings no more than one (1) turn past hand tight.

NEVER TEST FOR LEAKS WITH LIQUID LEAK DETECTOR. [f liquid seeps into the
electronics or the sensor compartment below, the instrument may be damaged. Use a
pressure-decay test instead.

Install an appropriate in-line filter upstream if the gas contains any particulate
matter or condensed moisture. (A 15-micron particulate filter for full-scale flows up to
30 liters/minute is recommended, 30 micron for flows above 30).

Mount with a horizontal gas-flow. This orientation is preferable unless the factory
calibration was specifically performed for a vertical flow. Consult the “Comment”
section of your calibration certificate. (Horizontal flow is assumed unless vertical flow
upward or downward is specified).

DO NOT APPLY POWER TO THE OUTPUT LOOP on units equipped and calibrated
for a 4-20 mA output signal. This is NOT a loop-powered device. Damage will occur.
Confirm that the DIPswitch settings are in the correct position for your chosen
setpoint source by removing the front access panel. (The DIPswitches are located in
=the left of the opening — see the back of this card or Chapter 3 of the Operator’s
Manual for a diagram).

Wire the instrument per the diagram on the back of this card, or the Operator's
Manual, Chapter 2. Connect the Setpoint signal wire if an external source is to be
used to control flow. (Note: In External Source mode, if no wire is connected to the
Setpoint pin, the valve may float open).

Apply the gas to the inlet at the recommended inlet pressure as listed on the label and
the calibration certificate. On a controller, confirm that there is no gas flowing through
it with a zero setpoint and under the operating pressure. (If there is a flow, consult the
valve adjustment procedure found in the Operator’s Manual, Chapter 4).

Apply power and verify or adjust the zero setting after allowing a 15-minute warm-
up period. The zero adjustment potentiometer is accessed through the upper-right
hole in the front panel. Adjust until the reading on the display is within 0.5% of the full-
scale value. For instruments without a display, monitor the output signal and adjust
DOWNWARD from a positive output, stopping at 4 mA (a V4 instruments) or 15 mV
(Vlinstruments). (See the Operator’'s Manual, Chapter 3). o
DO NOT LEAVE A SETPOINT APPLIED TO A CONTROLLER WHEN NO GAS IS
AVAILABLE TO THE INLET FITTING. The control circuit will apply the maximum
voltage to the valve coil resulting in eventual overheating. Damage may occur.
(Instead, consult the Operator's Manual, Chapter 3, for use of the “Valve Override”

feature).
An ANNUAL factory evaluation and calibration is recommended.

Email Technical Support: Service@sierrainstruments.com

Website Self Service: www.sierrainstruments.com (Click “Sales & Service” Button)
Phone Technical Support:

SIERRA FACTORY: 800-866-0200 OR 831-373-0200

SIERRA EUROPE: + 3172 5071 400
Rev. 5/28/2003 -A JRO

470387C



! NAL COMMON
g ’ 03 VDC FLOW SIGNAL
e S e
e 8 VAL VOUAGE
CABLE COLORS oLyl 9 S24VDC (1500 suPnY
420mA  0-5VDC 8
output output PIN# FUNCTION I
Green Green 1  Signal Common I
- White 2 0-5 VDC Flow Signal*
0-10 VDC Optional
Violet Violet 3 ValveReturn
Gray Gray 4  Purge
Orange  Orange 5  Power Common
- - 6  Valve Monitor
Red Red 7  +24VDC(15VDC) Supply
Brown Brown 8 Setpoint Input
Blue 9 4-20mA (Common)

- Black 10  Signal Common
e - 11 +5VDC Reference
Yellow Yellow 12 Valve Off

- = 13 +24VDC (15VDC) Supply
White = 14 4-20mA OQutput
Shield Shield 15  Chassis Ground

Note:Pins 1,3, 5,9 and 10 are all tied together internally. However it is highly recommended that
at least one "signal common", one "power common"” and the " valve return” pins be connected
to the power supply common via seperate wires, so that no ground loops are introduced, (especially

on cables longer than ten feet)

DiP Switch Settings
1 1 1 1 :: / SET POINT (VR11)
6 6 6 6 ]
mak  mih twiws s
Auto shutofl enabled  Auto shutoll enabled  Aul shuloll disabled  Auto shutoll disabled
5 7 8
; 1
i i
5 H
6 6
[ 4

o
1 M"

g

Sewpoinl, 4-20mA Setpornt, KN Selpoint, §-10¥ Setpoin,
Auto shusoll engbied  Auto shusofl deabled  Auto shutol ensbled  Auto shutofl disabled
"J FLOW

HNote: DIP Switch 6 has no function at this ime

47-0387C



BE625P (BE1113)
Integrated Plasma Driver

Operation Manual
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Brounley

*z Engineering

BE625P (BE1113)

Integrated Plasma Driver

Introduction

Operation Manual

The BE625P Power Generator is a solid state, fully integrated power

_.source designed 4o handle a wide variety of plasma etching applications.
It will provide a maximum power output of 625W into a 50 ohm impedance.
The model you have selected has been customized to your frequency and

interface requirements.

Specifications
Rated Power Output

Mismétched Protection

Frequency/Stability
Harmonics |

Spurious Level

Power Control Input
Power Setpoint Stability
& Repeatability

Power Control Range

AC Power
Coonng

Size and Weight

Overcurrent Protection

625W into 50 ohms

Protected for VSWR > 2:1 by folding back the forward
power when the reflected power exceeds 100W.

13.56MHz t .005%
> 40dBc
> 50dBc into any condition of mismatch.

0-5VDC into 10KQ
Internally limited to 625W

t 5% over 12.5W-825W power control range

17dB (12.5W-625W)

119 220VAC * 10% single phase at 11A max.
Power factor corrected to .98

Water flow rate of 1.5gpm at inlet temperature of
30°C max. Max. ambient temperature of 35°C

5" X 9" X 127, approx. 18 Ibs. (8 kg)

Hic-cup current limiting for current exceeding the
normal maximum current by 25%. Will not activate
under any normal operating conditions including
mismatched loads. Indicates a need for service.



‘Front Panel

\RF ouT

|_— WATER CONNECTIONS

INTERFACE CONNECTOR
/ AC TERMINAL

HANDLES

25 pin submin. D connector Function
1 +15V - limited to 25mA max. RL = 600W min. Vr
2 REFL. PWR. Voltage level depends on VSWR: Vr+1/1- vi Load Impedance = 10KQ min.
3 FWD. PWR. 0-5V Load Impedance = 10KQ min.
- D.C.P.S. ENABLE +5V "on", 0V "off" into 10KQ
5 POWER CONTROL 0-5V RL = 10KQ
6 GROUND
£ SPARE
8 SPARE
9 SPARE
10 SPARE
i1 SPARE

-
n

GROUND



Safety

The BEB25P should never be operated in a manner inconsistent with the

procedures and specifications documented in this manual. Improper

operation may cause personal injury or damage to the unit and will void

the 'warranty. Brounley Associates assumes no responsibility for any unit
{» operated impropérly or repaired/modified by personnel not authorized by

Brounley to service the BE625P.

The unit is designed to be laid on any side or rack mounted. If the unit
must be mounted or operated with the front panel facing upwards, special
care should be used to ensure a proper water connection is made with no
leakage. Failure to do so may result in damage to the unit.

Installation

Initial Inspection

If damage to the shipping carton is evident, request the carrier's agent be
present when the unit is unpacked. Check the unit visually for damage.
Retain the shipping carton and packing material should a return become

necessary.

1

NOTE: If the unit shows signs of damage or fails to meet any of the
specifications found in this manual, please contact Brounley Associates
immediately. If you are returning a unit to us, use the original shipping
carton and packing materials if possible.

Placement )
Lay the unit on one of its sides or place it in a rack mounting cabinet

- (rack-mount models only).



Connecting the Water Chiller

The BE625P requires two 1/4" NPT male water connections. The chiller
must be set to 30°C at a flow rate of 1.5 gpm. Secure fittings to the
generator using Teflon pipe tape or pipe dope and check for leaks before
proceeding. '

Distilled water should be used to eliminate possible build-up of corrosion
or scale inside the heatsink tubing, thereby restricting water flow. If tap
water with a high mineral content must be used, it may be necessary to
periodically flush the unit by pumping a commercial lime or scale
removing agent through the unit.

Connecting the Interface

Connect your system interface to the BE625P interface using a standard
25 pin Sub D connector cable (male/female). The individual pin functions
can be found in the "Specifications” section at the beginning of this
manual as well as in the RF Control schematic. A remote control unit is
available from Brounley Associates if you wish to operate the unit outside
of your system.

Connecting the RF Output

Connect the unit to your load. The BE625P generator requires a type "N"
male 50 ohm coaxial cable connector for connection to the load. Use a
Teflon RG393A/U cable or equivalent.

Connecting the AC Line

The 116/220V AC line is connected to the three feedthru terminal blocks
on the front panel of the BE625P generator. The center terminal block is
connected to ground. The other two terminals are interchangeable. Be sure
no bare wire is exposed and connections are secure and use only a well
insulated cable rated for use at 110/220V, 15A.



Operating the Generator )
Turn on Procedure

) '1) Turn on the water. Ensure that proper flow has been established
before proceeding.

2) Plug in AC line power cable.
3) Turn on the +5V to enable the DC Power Supply.

4) Adjust the output power to the desired level by applying the correct
voltage to the Power Control input. Use the Power output vs.
DC Control voltage data provided in this manual.

The Forward Power Monitor voltage (Vs) gives the same voltage reading

as the DC Control voltage and can therefore be used to monitor the
power output of the unit. It will vary into a VSWR however as dictated
by the foldback protection when the VSWR exceeds 2:1.

Shut Down Procedure

1) Turn off the unit by returning the DC Power Supply enable to OV.

2) Disconnect the AC line if the unit is to be left off for an extended
period of time.

3) Turn off the water.
NOTE: Do not leave the water on for extended periods of time with the RF disabled.
This can cause a build up of condensation inside the unit housing.



BE625 Block Diagram

Po
Aux. Supply e Exciter 100mw RFPA 625w Directional 12.5W—I625W
- Module * - Module FOUPIEF 13.560MH2
* Fwd Reii
internal fans
- B+ 5-35VvDC
AC Power - + ‘+
110-220VAC - Power Factor ‘
MAmax. o——  EMI/RFI — Correction | 360vDC DC Power
Filter Module Module
—-—-—.__..._-_
I = Enable
TION FUN N 1
1. heatsink overtemperature 25 pin Interface Connector
2. VSWR > 2:1 I RF Control
3. over current Module
4. max. power limit e




BE625 Forward, Load &
Reflected Power Vs. VSWR

Power Max. = 100W
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REFLECTED POWER VS. VOLTAGE
OUTPUT
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Power Output Vs. Control
Voltage

oot
"
J

Power Output (W)
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