
© Joseph J. Nahas 2012 10 Dec 2012 

!"#$%$&#'()*%+,-(./(012*3+4*-"%(5#3"(67(
8(98!0(!":;<(

8(5.'<%+'+&.-()*2.%+$.-(!<%"*4(012*3+4*-"(

!"#$%&'!(')*&*#'

=( >(
© Joseph J. Nahas 2012 

10 Dec 2012 

9#%*(!":;<(?:"'+-*(
•  @A*(53.B'*4(
•  @A*(012*3+4*-"#'()*%+,-(
•  C*%:'"%(
•  8-#'<%+%(

–  8D?78(
•  7*3+E&#$.-(

F(
© Joseph J. Nahas 2012 

10 Dec 2012 

C*/*3*-&*(
•  9#%*(!":;<(+%(/3.4G(

–  H:#'+"<(0-,+-**3+-,(:%+-,(C.B:%"()*%+,-(
–  I#;A#J(!K(5A#;L*(
–  53*-$&*(M#''N(=OPO(

•  9#%*(%":;<(+%(+-(9A#2"*3(QK(

Q(
© Joseph J. Nahas 2012 

10 Dec 2012 

@A*(53.B'*4(
•  I:'$RS#/*3(C*;:&*(53*%%:3*(5.'<%+'+&.-()*2.%+$.-(!<%"*4(

=K   D:4B*3(./(5.'<%+'+&.-(;*/*&"%("..('#3,*(#-;(3#-;.4G(
!  7#3+*%(/3.4(TU(".(TUUU(;*/*&"%V&4>K(
!  D.(4.;*'(/.3(;*/*&"(,*-*3#$.-K(
!  D**;(".(3*;:&*(-:4B*3(./(;*/*&"%K(

>K   7#3+#$.-(+-("A*("A+&L-*%%(./("A*(2.'<%+'+&.-(;*2.%+"*;(.-(S#/*3%K(

Pump 

3 Zone Furnace 
D

oo
r 

Gas Inlet 

Pressure 
Sensor 

2 lots of 
25 wafers 



T(
© Joseph J. Nahas 2012 

10 Dec 2012 

9#%*(!":;<(?:"'+-*(
•  @A*(53.B'*4(
•  @A*(012*3+4*-"#'()*%+,-(
•  C*%:'"%(
•  8-#'<%+%(

–  8D?78(
•  7*3+E&#$.-(

W(
© Joseph J. Nahas 2012 

10 Dec 2012 

@A*(012*3+4*-"(
•  @*%"("A3**(S#/*3%(#'.-,(S+"A(QX(;:44<(S#/*3%(/.3(*#&A(

*12*3+4*-"K ((
–  Y#/*3%(FN(>F(#-;(QPK(
–  QX(S#/*3%(23.J+;*;(#(;:44<(/:''('.#;(.-("A*(%<%"*4K(

•  0#&A("*%"(S#/*3("*%"*;(#"(".2N(4+;;'*N(#-;(B.Z.4(./(S#/*3K(
•  @*%"%G(

–  )*/*&"(;*-%+"<([&.:-"*;(:-;*3(#(4+&3.%&.2*\(
–  5.'<%+'+&.-("A+&L-*%%K(

!  @A*(3:-R$4*(S#%(#;]:%"*;(J+#(*-,+-**3+-,(]:;,4*-"(".('+4+"("A*(3#-,*(./(
"A*("A+&L-*%%K(

!  @A*("A+&L-*%%(;+J+;*;(B<("A*($4*(,#J*("A*(;*2.%+$.-(3#"*K(

X(
© Joseph J. Nahas 2012 

10 Dec 2012 

012*3+4*-"#'(5#3#4*"*3%(
•  9.-$-:.:%(5#3#4*"*3%(

–  )*2.%+$.-(@*42*3#":3*(
–  )*2.%+$.-(53*%%:3*(
–  D+"3.,*-(^'.S(C#"*(
–  !+'#-*(_.S(C#"*(
–  !*Z'+-,($4*(#`*3(2'#&*4*-"(+-(!<%"*4(

•  )+%&3*"*(2#3#4*"*3K(
–  9'*#-+-,(I*"A.;(

!  a#%*'+-*(A#%(-.(&'*#-+-,K(
•  M.S(4#-<('*J*'(./(*#&Ab(

Two Levels – no nonlinearities Three Levels shows nonlinearities 
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