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MX204-608-DRA-5C
Calibration Instruction

This recalibration may and shall be performed by the user, whenever the “Daily
Check” indicates that the measured values are out of their limits. This may be due
to a lasting change in ambience temperature, or to shock when either the upper
probe head or the whole gauge was put back to its place to hard. Before beginning
to recalibrate, make sure the MX204-608-DRA-5C has its operating temperature
(i.e. it has been powered on for at least one hour), also that temperature change
due to air current are avoided (close doors and windows), and shocks and
vibrations are avoided (stop machines in the vicinity).

1 Geometry Head Calibration

Start MXNT in the normal Modus with the main Desktop link. Place the cassette
with the calibration wafer #00414 inside on station number four.

Open the menu item Action > Geometry Head 12-69 #1234 > Calibrate Offsets...

Fle Actions G@Browselot Vews Database System Toos Windows Hep
boiR Hown

Import cid MUt V3/v4 reference wafer fle. .

. THKScam Head #1230 -

R e i = Export okl geometry calbration fles for MUt V3N4. .
§ Manterance T

*
12

Recover left wafars on sorter... : AL

Transport a wafer from/to 2 station... 1 § f
IV Discornect fom MX2012-6012 Sorter r r-l O E'r'”'rj 9
1 ser bg g off ; r
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Normally this menu item is password protected. Enter your user name and the right
password to get access.

|
| ¥Yan anpmpn—d tn raceive antrance lo the +=Iinmr.ri program item:

Menii fusatziunktionen iffnen

< passworil protected
suuggh, Rty i

and passward to gain aceess

Otherwise press Cancel

Name: M. Mooama

Porsswnril.

e 4 :

Wainng

Don't parform this aperation without the
waact knowledge abugt the meaning of
n

o & miscalthranon which
causes permanently wrong measurement

In the next window you can choose the calibration wafer you want (in some cases a
costumer has more then one). Put the wafer in the right slot.

Avniinble reterence wafers on disk: Salected reference wailers for desired nperation’
D337 Slot #| Reterence water
m <notin user
! watin usa>
3 |enotinuse
14 Jenotinuse>
<notin user
<notinusa>
<notinuse>
<notin usay
<notin use>
- |tnotinuse>
<natin ugad

|»

Calibration
reference

=

=

S hoedarangement. | b} Sove armngeren: |
{ o prosndyon noad 15 salect Trelsmncs walens) Selected wafers: 1
i ke e Min. needed 1 Max. allowed 1

Trawvdlhe seadedwit o ha et Hens

% Cancot_|

Selection status: (K Prens “continas” tn start roltuation. |
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Press “Continue...”

= Wafers to measure:
- Measurement Stot#Ref vaafer ]

- ofreference |1 |<notinuse>
wafers

2 <notin use>
3 <pot in use>
4 <notin use>

l

iﬁ <not in use>

<not in use>
8 <not in use>
<notin use>
10 |<notinuse>
11 |<notinuse>
12 |<notinuse>
13 |<notinuse>

£ Putthe cusselle with the isferencs wualers us the lirst swtion.
To start e mosssrements press he byllae on the aght side

If everything is ok you can press the “Play” button to start the calibration
measurement. If the mesurement is valid the yellow light turns to green and the
“Continue...” button is highlighted. Follow the instruction and store the new
calibration file.

2 Thickness Scan Head Calibration

Start MXNT in the normal Modus with the main Desktop link. Place the cassette
with the calibration wafer #004 14 inside on station number four,

Open the menu item Action > THK Scan Head #1234 > Calibrate Specimen...

Fie | Actiors ESBrowselot Acceptancetests Views Oatabase System  Tock W

|
e 2012Thk{3‘
Geometry Head 12-69 #1230 » 300
Resistivity Head #1230 >
9 Mantenance WW marualy. . ‘
Recover left wafers on sorter... .
Trarsport a wafer from#to a station... 2 F
P b e e | 10
[ User Iog nflog off &

Enter user name and password to get access. The following window give you some
information and warnings:
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== e e
i SPECIMON — | (il o i o sobiom e taret
- calibration  thickness of your refi wenfer.

E To perform Husoperlhnnymvﬂnnsd one

Yéarning:

perfurm this eperation without the
exact knowledge about the meaning af
this calibrativn.
This vould lead to a miscalibration which
vauses permanently wrong measurement &

Press “Continue...” and choose in the next window the calibration wafer you want to
use. Follow the instruction and store the new calibration file.

3 Resistivity Head Calibration

Open the menu item Actions > Res Head #1234 > Calibrate resistivity. ..

MX-NT - E+H

|+ Discorrect fom MeB012
i user oginfog off

A window appears with some information and warnings. In this window you must
also select the resistivity range you want to calibrate:

£ RGNV = | TN ——
~ Calibration e
* High Plarge
i AP R e

Warning

4} Dont poriorm this oporation withom the
srart bnswisdye stout the mesnag of
this calibration

# sl fewd 1 8 miscalibration which
Ceuses permanonily wiong moasuisment
rEsuds!

A resistivity calibration needs minimum three wafer. Choose the wafer you want.
To make this step easier you can store or load a arrangement.
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Aynilable refarance waters on disk: Salacted rsh aters for desired op

Slo21 § Res=1.7155 / Thk=863315
Slot?2 { Res= 31384 / Thk= 741 60

i

Ly

Calibration Siotz3  Res- 101796 / Thik- 741 60
Slotgd / Res= 203892 / Thik= 796,37
<notinuse> Es |

<notinuse>
<notin use>

reference Slowes / Res= 742723 / Thi= 722.00

bk

<molinuse?
<notinusar
<notinuse>
<notinuse>
<notinuse>
<not in use»
<notin usad
ot inusey
<notin use»
tnotin ysa>
<notinuse>
<not inuse>
<notinusesr
notinuse>
“Jenotinusay

é‘i.maumgemem.] S B e

Selected walers: 0
H Trovas be wesed wilrin e wed tiops M el 2 M piowed 10
£ Selectien stats: insofiicier salers salpctnd

Sarhenn | 4w = emem

Nt

Ducetng

“Eitizet Thisler

v
Aitmsiagian
Vel

Hetownduranti

Domnne froarces = e |

Digmay [T 2 mrgpmat cvt  y

§
¢

Choose the high.cas or low.cas resistivity arrangement. Some times you must
scroll to see the wafer.

fa gem uses
14 <natin use>
115 [enotin usey
E___m:_\tinusa::
[17__Jenotmuse>
18 fenctin use>
19 |enotin uses

<ngtin use>

Slo2Y / Res=1 7155 / Thk=§32 15

SloR? / Ras= 31364  Thk= 741 £§

Slat23 ) Rea= 101736 [ Thi= 741 60

Slo24/ Res- 20389 [ Thk~ 79637

Slols | Res= 742723 [ Thk=722.00 j
-

il

aot rngsart. | b S ]

B
c

Press “Continue...”.
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i Walers to measure;

- Measurement Siot#Reference wafer [~
- of refefeﬂﬂe <notin use>

E wafefs <notin use>

<notin use>
<notin use>
<notin use>

{<notin use>

<notin use>

<not in use>
<not in use>

Slot22 / Res= 31384 / Thic= 74168
Slot23 / Res= 10,1796 / Thk=741.60
Slot?4 / Res = 20,3892 / Thk= 79637

b] 2}@ .ra. B é = é&ilalalzla 5|

Slot?5 / Res=74.2723 / Thk=722.00
£
€ tnsert reterencn wabee "Slos? ] § Res= 1 7155/ Thio- 693 15% : ¥ }

T tinet-the moasuremant of this walor press the START bulton bosde e drewer or he bution

- i Back... l % Cancel

Press the green “Play” button to start the measurement. Measure in this way all
wafers one after the other.

| all measurements are done the “Continue...” button is high lighted. Follow the
instructions and store the new calibration file.
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Sensor Locations

MX 203-8-37

Sensor Numbers



Datei: GEO1211.DAT
Total Distance= 2525.2868282448704000

Reference Specimen Thk= 0.0000000000000000
Warp Offset= 0.0000000000000000

; Top sensors corection terms (factor, offset)
Top Correction= ((1.000214331642490E0, 0.000000000000000E0Q),

’

(1.000643270674000E0, 1.252549474623015E1),
(1.001358987196910EQ, -1.258780360293031E9),
(1.000500250125060E0, 1.35029%598199%626E0),
{9.992149025765460E-1, 7.903950497114693E0),
(9.505894006934120E-1, 1.473585336864540E1),
(9.976484001995292E-1, -5.006739715475078E0},
(9.996429846483400E-1, =-5.273648583794966E0),
(1.000643270674000E0, -2.377472714813393E-1),
(9.989297181591150E-1, 7.74805856864850380),
(9.907296015851670E-1, 1.033375601759963E1),
(9.985297181591150E-1, 1.438794926070182E1),
(9.996429846483388E-1, 1.254171331768680E1),
(2.992149025765460E-1, -1.922238787266679E0),
{9.939652112176068E-1, 9.006781871113162E0),
{2.969379762159080E~1, 7.934083091667162E0),
(9.936830151181770E-1, 1.928416804642461E1),
(9.970799800584000E-1, 9.819774166202024E0),
{9.950956002558810E-1, 1.064679095073461E1),
(9.97790€065141467E-1, 6.284045668456883E0),
(9.992149025765460E-1, 1.200943198016466E1),
(9.952370796900540E-1, 3.412488101319%00E1),
(9.980039920159670E-1, 8.427163705603107E0Q),
(9.992862241256239%E-1, 1.440188204811193E0Q),
(9.975062344139652E-1, -1.993356538912849%9E0),
(9.987871869872292E-1, 5.379464578668148E0),
(9.978617248752672E-1, 8.000970335455350E0},
{9.987871869872300E-1, 7.789567131600961E0),
(9.93612451128459%E-1, 1.132010668070711E1),
(2.964412811387900E-1, 7.983551425323185E0),
(9.936124911284599E-1, -2.114722768687898EQ),
(9.962994591517220E-1, 7.681454096373955E0),
(9.994288977727012E-1, 1.170033408958920E1),
(1.002219199656380E0, 3.719393952768837E1),
(9.2679601281.59480E~1, 2.234997010538687E1),
(9.998571632623910E-1, 5.213271544040708EQ),
(9.966540898412470E~-1, 1.904668650040708E1))

Bottom sensors corection terms (facltor, offset)
Bottom Correction= ((1.000428755180790E0,

-1.372513214192850E-14),

(9.950248756218900E-1, -1.497464285714350E0),
(9.9900099900089%0E-1, 6.510985714285670E0),
(9.975773122416980E-1, 7.026542857142820E0),
(9.936124911284599E-1, 8.671964285714241E0),
(9.987159366528740E-1, 2.468614285714220E0),
{2..99B571632623910E~1, 7.422785714285691E0),
(1.006325474410580E0, 8.851514285714250E0),
(9.933304952462040E-1, 1.195770714285700E1),
(9.98003992015%670E-1, 3.374685714285630E0),
(9.988584474885839E~-1, 1.134791428571420E1),
(9.948834565093801E-1, 4.563971428571370E0),
(9.947420775898820E-1, 4.042514285714241E0),
(9.967250462765201E-1, 1.328632142857140E1),
(9.940357852882700E-1, 5.356485714285640E0),
(1.000142877553930E0, 3.560342857142770E0),
(9.968669854616911E-1, 2.92139999999%960E0),
(9.967250462765190E-1, 1.047712142857130E1),
(9.915014164305939E~1; 1.1827999999999%0K1),



Datei:

GEO1211.DAT

.971509971509970E-1,
.91360997025%159E-1,
.992862241256239E-1,
.9460073688462630E-1,
#9318 055T3212252F1,
.992862241256239E-1,
.924854671770870E-1,
.929078014184390E-1,
.934714731762701E-1,
.957325746799430E-1,
.000285795941650E0,
.971509971509%970E-1,
.940357852882700E-1,
.948834565093801E~-1,
.828699803425999%E-1,
.916418756197760E-1,
.929078014184390E-1,
.938946471673999%E~1,

i A
8.

384057142857130E1) ,
178907142857071E0) ,

-1.912010714285720E1) ,
-7.086357142857170E0) ,

7.056714285714240E0),
7.448857142857070E0),
6.057757142857070E0) ,
.
1
1

029307142857130E1) ,

.046558571428560E1) ,
.366521428571420E1) ,

1.282675714285710E1),

1
L
2

394085714285710E1) ,
275058571428560E1),
418571428571180E-1),

~-1.363814285714290E1),

7
1.

025857142856530E-1),
200521428571420E1),

~-3.264721428571460EQ))




Wafer Geometry Characteristics
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1.1 Total Distance (TotDist)

In our MX 203 Series Contactless Wafer Geometry Gauges, the evaluation of all
wafer geometry characteristics is based upon distance measurements performed by
multiple capacitive sensors embedded in two probe plates facing each other, and the
surface of the test piece positioned in the air gap between the two plates. Thanks to
correction data yielded by the calibration procedure, the two probe plates can be
assumed to be perfectly flat, and to be mounted in a constant total distance between
each other.

1.2 Thickness (LThk, CntThk)

The Thickness of the wafer at a given sensor pair results from the difference of Total
Distance minus distance at bottom sensor minus distance at top sensor.

Top(i)

Bottomn(i) 1

n

|
Figure 1

Thk(i) = TotDist — Bottom(i)— Top(i)

LThk
CntThk

Local thickness values on every sensor pair
Thickness value in the middle

1.3 Average Thickness (AvgThk)

The average of all thickness values.

> Thk(i)

f

AveThk =

AvgThk = Average thickness



1.4 Minimum-, Maximum Thickness (MinThk, MaxThk)

and Total thickness variation (TTV)

In an MX 203-8-37, e.g., a six inch wafer is measured at 21, a eight inch wafer at 37
sensor positions. The software computes the two thickness exirema, TTV (Total
Thickness Variation) is the difference between them.

MaxThk

MinThk

Figure 2

TTV = MaxThk — MinThk

MinThk = Minimum local thickness value
MaxThk = Maximum local thickness value
TV = Total thickness variation

1.5 Standard Thickness (StdThk)

;:_l_‘v . =>FS :i(x _;)2 =>y = iL?%=> St‘a’l’"h:’(—i
TN M R VN-1 -~ JN
N number of local thickness values
x = arithmetic mean value
FSmin = minimum mistake sum
S = standard deviation

StdThk = standard deviation of arithmetic mean value



1.6 Shape

The mean value computed from the thickness values at the edge of wafer is
subtracted from the center thickness value.

t

i i _Shape

T TS

Figure 3

n{ Shape )

Z Thk(Shape(i))

Shape = CntThk - —=
n(Shape)




1.7 Max.Neg., Max. Pos. FPD, TIR

Focal plane deviation
total indicator reading

FPD
TIR

By representing all thickness values overhead a common plane, a vacuum chuck is
simulated mathematically. By application of the ,last squares fit* algorithm to the
given thickness values, a theoretical plane is computed, which is the best
approximation to these values. It is called Focal Plane, at every sensor position,
there is a local deviation between the plane and the local wafer thickness.

TIR reference plane

AAAAAR AR AR A RRNA R RRRAR R AN NN

vacuum chuck
Figure 4
The extrema found in the given set of Focal Plane Deviation values are called

Maxima Negative and Maximum Positive Focal Plane Deviation. TIR (Total Indicator
Rating) is the sum of the absolute values of those two extrema.



1.8 Local Warp, Max. Neg. Warp, Max. Pos. Warp, Total Warp

Applying the least squares fit algorithm to center line values yields local deviations
with respect to the approximated plane computed here. These are called Local Warp
Values, their extrema are called Maximum Negative and Maximum Positive Warp,
Total Warp is the sum of the absolute values of those two extrema.

max.
+local
warp

warp
fbest fit

local warp

max.-local warp

Figure 5

1.9 Bow-BF

The Local Warp value in the center of the wafer is called Bow-BF

1.10 Bow-X, Bow-Y, Max-Bow-XY

Figure 6



T

Figure 7

Bow—-X=C- 2 >

The biggest value is MaxBow-XY. i

1.11 CntBow, Delta CntBow

Center Bow is a specific Bow who employs all edge warp values for calculation.

% 2 warp values at the border

C

— warp value in the center
number

Delta Center Bow is only available if you use the ,Stress Modul®. It is the difference
between a pre- and a post measurement.

Ab, = b (post)-b_(pre)

1.12 Sori

is the Japanese word for Warp. According to the JEIDA standard, it represents the
maximum variations between individual points on the upper side of the wafer with
respect to a least squares fit plane based on these points. E+H supplies special
probe heads with multiple resting points for the wafer to approximate the required
plane.



1.43 Warp Vs Sori

According SEMI's Shape Decision Tree theré is a very small difference only,
depending on TTV. With low TTV values the difference is really negligible:

MEDIAN SURFACE
e
AR el =
1 T N I - o~
oot b e o Bt
/% InE £ plar
TRONT SURPACE
!
o r/?\{ ! s .
} g B
T \I best {l‘l PL&MQ
-
SORI /'?_\ I /ﬂgﬁfnﬂi
I e B 5
g i T
2RSS IS T
The original Japanese SORI definition (and also German DIN) has 2 serious

difference:
not gravity corrected!

The waferis resting on @ flat plane,



1.14 WBottom

center

Ee PN I N P D S

VAV A AV ATV

VLIS

In this case the warp is MUCH greater th

an the thickness and TTV. That is why it

does not matter at all whether we use the lower surface of the wafer, or ist upper
surface (sori) or the median (warp) to compute the wafer property “warp”.

Max Btm

WBOTTOM
values

oy,

S

WBOTTOM = local distance between sensor in the lower probe head and the bottom

surface of the wafer.

MaxBtm = the maximum among the WBOTTOM values



