— E+H
. | Metrology GmbH

MX 152

Electronic Thickness and Resistivity Gauge

The system consists of the measuring head, an electronic rack linked by one standard cable
with 25-pin D-connector and a PC.

To allow three thickness scans during belt transport at different wafer sizes, two measuring
bars, one from top and one from bottom, hold 3 sensors each. The outer sensors pairs left
and right are mounted on a linear sledge and can be moved simultaneously equidistant to
the center by means of a manually moved lever.

Before and behind of each capacitive sensor are light barriers to validate the measurements
of a sensor only if both are covered. This assures safe measurements even with different
wafer forms or misalignments. To ensure safe start and finish of measurement the light
barriers have to be uncovered between two incoming wafers. Therefore the wafers must be
at least 30mm apart.

Optionally a one-scan resistivity measurement can be added within the same case, as well
as a one-point P/N sensor.

The electronic rack is connected to a PC which itself is linked with the host PC by an
Ethernet connection.

A simple TCP/IP based protocol is used to communicate measurement values and to
arm/disarm measurements.

MX 152 Version: 1.1, pm
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Technical Specifications

Wafer Sizes

Thickness
Accuracy

Conditions:

Sensor Diameter
Active Area
Active Area

Distance from Edge

Resistivity

Sheet Resistance
Accuracy

Sensor Diameter
Active Area
Distance from Edge
PN type tester

Max .Belt speed

Distance between Wafers:
Only Thickness Head
Thickness + Resistivity

= max. Throughput

Power Voltage
Consumption

MX 152

125 + 156 mm
Square, Pseudo-Square, Round

100 — 300 pm

+/- 1 pum

max. height changing +/- 150 um after
calibration with a 200 um reference wafer

10 mm

5.5 mm @ (lateral sensors)

1.5 mmX8.7 mm (center sensor
rectangular)

5.5 mm

0.2 — 30 Ohm*cm (thk.=240um)
8 — 1200 Ohm/square

+/- 5 %

18 mm

ca.12mm@

11 mm

Resistivity range 20mQcm to
3000Qcm

360 mm/s
> 20 mm

> 30 mm
5000 Wafer/h

100 — 240 VAC
15 VA

Version: 1.1, pm
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Sensor gap and max. wafer position changing
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Sensor Gap:
Ao = Dmin + Dmax + minThk = 1600 um
Dmin = 300 pum
Dmax = 1200 pm
Within these limits,
the Thk changes will be additional to the accuracy +/-1 um
utilising the whole gap, additional about +/- 2 um

MX 152 Version: 1.1, pm
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Thickness Scans
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105 / 136 mm (standard E+H)
= 83.3 /104 mm (DIN EN 50513)
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Example

Square Wafer 156 x 156 mm (polycrystalline)

5] 11X 152 Maintenance — — =10 x|
Equipment  Derve P st Tools  Staff Help
M H0 ok Host Communication  THEK scans |HES scanl Valuesl Diagnosticsl Statusl Calibration " Raw (" ¥ Phy |
M #0 ok
M H#0 ok #300 #400 #500 #6000 £700 300 #300 #1000 #1100 #1200
208.1
M #0 ok 206.0
M H#0 ok o
M #0 ok 202.0
M #0 ok 200.0
M #0 ok 198.0
M #0 ok 195.0
M #0 ok 194.0
M #0 ok 192.0

M #0 RM physical value 190.0
M #0 RM physzical value ma.0 /
M #0 RM phyzical value 186.0
M #0 ok 134.0

Mu0ok [

180.0
178.0
176.0
174.0
172.0
170.0
168.0
166.0
164.0
162.0
160.0

THIC
[um]

158.1

#273 Sample index ¥ #1246

E"‘H ¥ Acquisition z = -
Metr0|ogy v Aromatic " Processing €7 Calibrating @ Remoted MXl 52 Solar ___::]q

Thickness 184.0 pm
TV 18.0 pm

MX 152 Version: 1.1, pm
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Example

Square Wafer 156 x 156 mm (polycrystalline)

=10l x|
Equipment Derive Parameters Tools Staff Help
M H0 ok Al Host EommunicationI THK scans  RES scan IVaIuesI DiagnosticsI Statusl Ealibrationl |f" Raw (— W+ Phy
M #0 ok
M 50 ok #200 #3000 #4400  #500  #600  #700  #B00 #9900 #1000
39,000
M #0 ok p—_ ; ; ; ; ; ) ; ;
M #0 ok
W 50 ok 80.000 ; ) ; : . , ’
M #0 ok S . . . . ) . . . i
M #0 ok
M 0 ok AL
M #0 ok 65,000
M H#HO RM phys!cal vah 60.000
M #0 RM physical val
M #0 RM physical vah 55,000
M H#O ok 50.000 RF RB |CF CB
M 0 ok — 80 00
45,000 . . . . . . . . .
M #0 ok [osa] i
M #0 Scan buffer ove 40.000
M #0 Scan buffer ovel
M #0 ok 35,000
M HO ok 30.000 : -0.002 WV
M #0 Scan buffer ove 25.000 ;. 40.0 ®
M #0 Scan buffer ovel
M #0 RM physical vah ka0
M H#0 ok 15,000
M #0 ok s
M #0 ok '
M #0 ok 5.000
M #0 ok 0.000
M #140 Sample index ¥ #1030
< v A 1
E+H i i ) Processing {2 Calitrating @ Remoted mlsz SolaI
Metrology | ¥ ¢ aa

Sheet Resistance

Resistivity

MX 152

80.8 Ohm/sq
1.84 Ohm*cm
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Example

Round Wafer 125 mm Diameter (monocrystalline)

Staff  Help

[&] M 152 Maintenance o

Equipment Derive Parameters Tools

=10j =]

M #0 ok
M #0 ok
M #0 ok
M #0 ok
M #0 ok
M #0 ok
M #0 ok
M #0 ok
M #0 ok
M #0 ok
M #0 ok
M #0 RM physical value
M #0 RM physical value
M #0 RM physical value
M #0 ok
M #0 ok
M #0 ok
M #0 Scan buffer overflo
M #0 Scan buffer overflo
M #0 ok
M #0 ok
M #0 Scan buffer overflo
M #0 Scan buffer overflo
M #0 RM physical value

Host Communication.  THE scans_l RES scanl Valuesl Diagnosticsl Statusl Ealibrationl

[T Raw C V& Phy |

#300

=400

=600

=700

=300

=500

208.0

THIC
[uam]

158.0

=278

Sample index ¥

#1000

RA:
TD: +0.1 °C

-0.002 WV

E+H
Metrology

ird

WV

Acquisition

' Processing

) Calibrating

@ Remoted

MX152 Solar ||

Thickness

TTV

MX 152

184.0
15.5

um
um
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Example

Round Wafer 125 mm Diameter (monocrystalline)

R
Equipment Derive Parameters Tools Staff Help

M #0 ok Hast Communicationl THE szans  RES scan |\-"a|ues’ Diagnosticsl Stalusl Ealihratianl I("' Raw " ¥ Phy
M #0 ok

M #0 ok =200 =250 =300 350 400 450 <500 =550 #0600 =650 =700 #7750 | CL®

M #0 ok 52.000] - . . . . . . . . . . . . 5+.000

M #0 ok 50,000 L a

M #0 ok 48.000| -

M #0 ok 46.000| -

M #0 ok 44,000| -

M #0 ok 42,000 - : ; ' : : : ; ' : : : ; @
M40 ok - S S T A SR S S S 8
M D ok oo (A L T T A L B S

M #0 RM physical value ;’iggg

M #0 RM physical value 32:000 . — —
M #0 RM physical value 30.000] - ; : ; : : : . ; ; ; : . RF RB |CF CB
M #0 ok il = 2= 2 0w & = % 8 = & @ = _—
M #0 ok 26,000/ - : [osa] BM: n/a

M #0 ok 24,000/ - oM

M #0 Scan buffer overflo 232.000|

M #0 Scan buffer overflo| | 20.000|

M #0 ok 18.000( - RA: -D.002 V
M #0 ok 16.000] -

TD: +0.0 °C
M 10 Scan buffer overflo| | 14.000] -

M #0 Scan buffer overflo 12.000] -
M #0 RM physical value 10,000 -

8.000( -
©.000( -
<.000(
2.000( - 000
#141 Sample index Y #8301
E+H e hea " Processing (0 Calibrating @ Remoted M:Xlsz S()lal' -
Metrology | ¥ _

Sheet Resistance 48.5 Ohm/sq
Resistivity 0.89 Ohm*cm

MX 152 Version: 1.1, pm
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Example

Square EFG — Wafer 100 x 100 mm (1 scan)

__— =100 x|

Equipment Cierlve  Parameters Tools Staff Help
M #0 RM physical Vallﬂ Host Commurication  THE scans | RES scanl Valuesi Diagnosticsl Siatusl Calibrationl |f"' Raw V(< Phy
: :g Z: #300 #350 400 450 #3500 550 #600 #650 700 #750 #8800 =850 lﬁ
M #0 ok 354.0| - : ; ; i ; 3 ; ; : : ; 355.7
M #0 ok 35200 - - : : i : ¥ ; E i : i CL: n/f=
M #0 ok 350.0| - 3 ; ; i ; $ : ; i ; ;
M #0 ok 348.0
M #0 ok 346.0
M #0 ok 344.0
M #0 ok 342.0
M #0 ok 340.0
M #0 ok 338.0
M #0 ok 235.0 I =;
M #0 ok 334.0 ARF RB CF CB
M #0 ok 332.0 THK ® & oo
M #0 Multiple stops 330.0 [um] RM:
M #0 CH scan missing 328.0
M #0 Multiple stops 336.0
M #0 CH scan missing 124.0
M #0 Scan buffer ove 322.0
M #0 Scan buffer over 320.0
M #0 CH scan missing 313.0
M #0 Scan buffer ove 315.0
M #0 Scan buffer ove 314.0
M #0 CH scan missing 312.0
M #0 Multiple stops 310.0
M #0 ok 08.0/ - . . . . . . . . . . .
M #0 ok 305.7

#2383 Sample index ¥ #5379

E+H V¥ Acquigition E T PO
Metr0|0gy T~ ' Processing (I Calibrating ! @ Remoted m 1 52 SoIaI “_i!

Thickness 331.0 pm
TV 34.0 pm

MX 152 Version: 1.1, pm
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Example

Square EFG — Wafer 100 x 100 mm (1 scan)

[&] MxX 152 Maintenance

Equipment Derve Parameters Tools Staff Help

=10fx]

M #0 RM physical vall;l

M #0 ok

M #0 Multiple stops

M #0 CM scan missing
M #0 Multiple stops

M #0 CM scan missing
M #0 Scan buffer ovel
M #0 Scan buffer ove:
M #0 CM scan missing
M #0 Scan buffer ovel
M #0 Scan buffer over
M #0 CM scan missing
M #0 Multiple stops

M #0 ok

M #0 ok

Host Communicationl THE zcan:  BES scan |Values| Diagnostics! Statusl Ealibrationl

[ Raw = v& Phy |

200 #2500  #300 #350 #4900  +450 #500 =550

#600 #650

145,000(
140,000|
135.000|
130.000| -
125,000|+
120,000
115,000
110,000)-
105.000|
100.000| -
95.000]
50,000|
§5,000| -
30.000|
75,000
70.000] -
65,000
B0,000|-
55,000(
50,000
45.000|-
40.000| -
35,000
30,000
25.000|:
20,000
15,000
10.000f

5.000f

150,000 | L@

RES
[o=a]

RA: 0.001 V
TD: +0.1 °C

0.000

#145 Sample index ¥

=675

E+H
Metrology

¥ Aecquigition
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ing I Calibrating @ Remoted

MX152 Solar | |

Sheet Resistance
Resistivity

MX 152

126.0 Ohm/sq
4.17 Ohm*cm
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Measurement module
i o
Electronic rack
Power supply 230V/50Hz-120%/60Hz
C C

Power supply 230%/50Hz-120V/60Hz

3#-pin O-sub standard cable

Bl 8
To host computer (TCP/IP)
Fae ohne Version
Taleranzangabi
OIN 150 2768-1
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