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Piezocon Gas Concentration Sensor
and Delivery Control System
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fO I R e p ro d UcCl b | e \/a p ar and precursor chemical vapors
i e Lowers cost-of-operation by allowing more efficient use
Delivery Control P ye o

of precursor chemicals, extending the use of precursor
sources and reducing waste

e Easier tool-to-tool matching with guantitative
information directly meaningful to both equipment and
process engineers

e Comprehensive diagnostic capahilities enable higher tool
productivity

e Available options cover a broad range of operating
pressures, temperatures and flow rates

o |[ECEx, ATEX and CE certifications



Standard Piezocon Gas Concentration Sensor

Built using Veeco’s industry-leading and
production-proven Piezocan technology

Optimized for use in high-volume manufacturing
(HVM] applications where operating temperature
is less than 100 Deg C and operating pressure is
greater than 250 Torr

Ideal for high-valume CVD and MOCVD applications

Operates in either manitor or control mode,
providing real-time feedback and control of gas
or vapor cancentration and flux delivery

Selection Guide
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Piezocon Sensor, 3161 Stainless Steel I

Specifications

ceC

Standard Sensor

Range of Concentration 100

(Binary Mixture Only) 0-100%
Maximum Operating Pressure 8,000 Torr
Minimum Operating Pressure 250 Torr

Range of Flow Rates

0-3LPM; 1-15LPM; 10- 50 LPM; 20 - 100 LPM

Temperature Range (Sensor)

0-60 Deg C; 60 - 100 Deg C

Temperature Range (Controller) 0-40Deg C
Pressure Connections Male VCR: 1/4", 1/2"
Leakage to Atmosphere < 1x10 -9 atm cc/sec He

VCR Face-to-Face Dimension 124mm (4.88")

Weight (Sensor) 1.3 Kg (2.866 Ibs)

Weight (Controller)

1-Channel Controller: 1.0 Kg (2.204 Ibs)
4-Channel Controller: 2.8 KG (6.172 Ibs)

Sensor Wetted Materials

316L Stainless Steel; Kapton; Viton

Complete User Interface Software
(Controller)

Monitor Status & Error Codes, Concentration, MFC Flow, Temperature

Sensor Type (S = Standard)

Flow Rate, LPM (003 = 0-3, 015 = 1-15,

Communications Interface Options
(Controller)

None; Devicenet; Profibus; RS-232; Modbus/TCP;
Modbus/RTU; FabComms; Devicenet Master

Finish (S = Standard)
Power Supply Options (Controller)

050 = 10-50, 100 = 20-100)

100 - 240 VAC, 50 - 60 Hz, 30 VA (internal);
24VDC External (3-wire interface provided for user to connect to their own external 24VDC power);
5VDC External (Veeco provides external 5VDC power supply)

VCR Size (04 = 1/4", 08 = 1/2")
Max Temp, Deg C (00 = 60, HT = 100)

Typical Measurements for Standard Sensors

’ Typical Concentration % | Accuracy % | Repeatability % R
Precursor Chemical P Qp/Qtotal * Qp/Qtotal * Qp/Qtotal * Matching %
Diborane, B,H, EPI 1 0.0285 0.0038 0.0228
Germane, GeH, EPI 1 0.0111 0.0015 0.0090
Phosphine PH, EPI 1 0.0239 0.0032 0.0192
Trichlorosilane, TCS
(@ 18C, 30 psia) EPI 1 0.0066 0.0009 0.0054

Example precursors in H2 carrier gas, 1,000 Torr,
25C [except as noted above)

Low Pressure [LP]) Piezocon Gas Concentration Sensor

Built using Veeco’s industry-leading and
production-proven Piezocan technology

Optimized for use in high-volume manufacturing
(HVM] applications where operating temperature
is less than 100 Deg C and operating pressure
between 50 and 250 Torr

Ideal for applications requiring low pressure and
higher temperature, such as CVD and ALD

Operates in either monitor or control maode,
providing real-time feedback and control of gas
or vapor concentration and flux delivery

Selection Guide
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Piezocon Sensor, 316L Stainless Steel 1

Specifications

Range of Concentration

* Qp = Precursor Volumetric Flow, Qtotal = Total Volumetric Flow

Low Pressure Sensor

- 0,
(Binary Mixture Only) 0-100%
Maximum Operating Pressure 250 Torr
Minimum Operating Pressure 50 Torr

Range of Flow Rates 0-05LPM; 0.5-2LPM

Temperature Range (Sensor)

0-60Deg C; 60- 100 Deg C

Temperature Range (Controller) 0-40DegC

Pressure Connections Male VCR: 1/2"

Leakage to Atmosphere <1x10 -9 atm cc/sec He

VCR Face-to-Face Dimension 124mm (4.88")

Weight (Sensor) 1.3 Kg (2.866 Ibs)

Weight (Controller)

1-Channel Controller: 1.0 Kg (2.204 Ibs)
4-Channel Controller: 2.8 KG (6.172 Ibs)

Sensor Wetted Materials

316L Stainless Steel; Kapton; Viton

Complete User Interface Software
(Controller)

Monitor Status & Error Codes, Concentration, MFC Flow, Temperature o o o

Communications Interface Options
(Controller)

None; Devicenet; Profibus; RS-232; Modbus/TCP;
Modbus/RTU; FabComms; Devicenet Master

Sensor Type (L =LP)

100 - 240 VAC, 50 - 60 Hz, 30 VA (internal);

Power Supply Options (Controller]
Finish (S = Standard) pply Op ( )

24VDC External (3-wire interface provided for user to connect to their own external 24VDC power);
5VDC External (Veeco provides external 5VDC power supply)

Flow Rate, LPM (001 =0-0.5;002=0.5-2)
VCR Size (08 = 1/2")
Max Temp, Deg C (06 =60, 10 = 100)
Customer Specific Identifier (0 = None)
Reserved for Future Use (Enter “0”)

Typical Measurements for Low-Pressure Sensors

Precursor Chemical grygégzls Cogzjgttﬁtair: * g:%;zzlo/: Reg:fé,f:ti:ﬂ% Matching %
e |y | op | oowe | oome | oo
Tungster Horacaons WIE0 | Ao 502 00194 0.0026 00156
T e o | AL 96 0.0352 0.0046 00276
T e Tty | ALD 207 0.0602 0.0080 00048

Example precursors in Ar carrier gas

* Qp = Precursor Volumetric Flow, Qtotal = Total Volumetric Flow




High Precision (HP) Piezocon Gas Concentration Sensor
Built using Veeco’s industry-leading and production-  Specifications

proven Piezacon technology Range of Concentration 0-100%
(Binary Mixture Only) °
Optimized for use in high-volume manufacturing Maximum Operating Pressure 8,000 Torr
(HVM] applications where operating temperature is Minimum Operating Pressure 500 Torr
less than 60 Deg C and operating pressure is greater  |Rangeof Flow Rates 0-3LPM
than 500 Torr Temperature Range (Sensor) 20-60Deg C
. . . . . Temperature Range (Controller) 0-40DegC
Ideal for applications demanding high precision and
. Pressure Connections Male VCR: 1/4"
low concentration
Leakage to Atmosphere < 1x10 -9 atm cc/sec He
Operates in either monitor or control mode, VCR Face-to-Face Dimension 124mm (4.88")
providing real-time feedback and control of gas Weight (Sensor) 1.3 Kg (2.866 Ibs)

1-Channel Controller: 1.0 Kg (2.204 Ibs)
4-Channel Controller: 2.8 KG (6.172 Ibs)

or vapor concentration and flux delivery Weight (Controller

Sensor Wetted Materials 316L Stainless Steel; Kapton; Viton

Selection Guide Complete User Interface Software . '

PZN - |:| D - D:l:l - D] - D:l D I:l (Controller) Monitor Status & Error Codes, Concentration, MFC Flow, Temperature
Communications Interface Options None; Devicenet; Profibus; RS-232; Modbus/TCP;
) . (Controller) Modbus/RTU; FabComms; Devicenet Master
Piezocon Sensor, 316L Stainless Steel
Sensor Type (H=HP) 100 - 240 VAC, 50 - 60 Hz, 30 VA (internal);
i Power Supply Options (Controller) 24VDC External (3-wire interface provided for user to connect to their own external 24VDC power);
Finish (S=Standard) 5VDC External (Veeco provides external 5VDC power supply)

Flow Rate, LPM (003 = 0-3)

VCR Size (04 = 1/4) Typical Measurements for High-Precision Sensors

Customer Spete e 0ohene) PrecursorChemical | 1ICe | Concentration % | Aceuraey | Repoatabiity % | yiyching o
Reserved for Future Use (Enter “0") Diborane, B,H, CvD 1 0.0824 0.0110 0.066
Germane, GeH, CvD 1 0.0163 0.0022 0.013
Phosphine PH, CvD 1 0.0956 0.0127 0.0764
i:ﬁ%ﬁygggw?&'gg‘é']ggg%;‘ﬁ] Vo 0.0397 0.0041 0.0005 0.0030
Example precursors in N2 carrier gas, 1,000 Torr, * Qp = Precursor Volumetric Flow, Qtotal = Total Volumetric Flow
25C [except as noted above) Note: H2 carrier gas is recommended only for pressures above 1,500 Torr

Very Low Pressure [VLP] Piezocon Gas Concentration Sensor

Built using Veeco's industry-leading and production-  Specifications

proven Piezacon technology Range of Concentration 0-100%
(Binary Mixture Only) ’
Optimized for use in high-volume manufacturing Maximum Operating Pressure 100 Torr
[HVM] applications where operating temperature Minimum Operating Pressure 30 Torr
is less than 150 Deg C and operating pressure is Range of Flow Rates 0-2LPM
hetween 30 and 100 Torr Temperature Range (Sensor) 130 -150 Deg C
. Temperature Range (Controller 0-40DegC
Ideal for high temperature and very low pressure P vl ) 9 .
. . i Male VCR: 1/2"
appllcatlons such as ALD Pressure Connections ale VCR: 1/: L
Leakageto Atmosphere < 1x10 -9 atm cc/sec He e o e
Operates in monitor mode, providing real-time Sensor Dimension VCR Face to Face: 124mm (4.88"), Width: 76.2mm (3.00), Height: 112mm (4.42') S
feedback on vapor concentration Weight (Sensor) 16Kg |
. 1-Channel Controller: 1.0 Kg (2.204 Ibs) LI
ieishticentollcy 4-Channel Controller: 2.8 Kg (6.172 Ibs) -
. . Sensor Wetted Materials 316L Stainless Steel; Kapton; Viton -
Selection Guide PZN-0O0-000-00-0000  [GompleteUser Interface Soft ) : S
A i e o ¢ Monitor Status & Error Codes, Concentration, MFC Flow, Temperature o o
Sensor Type (Controller)
(S=Standard, L=Low Pressure, H=High Precision, V=VLP) Communications Interface Options None; Devicenet; Profibus; RS-232; Modbus/TCP;
Sealing Material (M=Metal, V=Viton*) (Controller) Modbus/RTU; FabComms; Devicenet Master
Flow Rate
(001=18L, 002=2SL, 003=3SL, 015=15SL, 050=50SL, 100=100SL) 100 - 240 VAC, 50 - 60 Hz, 30 VA (internal);
VCR Fitting (04=1/4", 02=1/2"*) Power Supply Options (Controller) 24VDC External (3-wire interface provided for user to connect to their own external 24VDC power);

5VDC External (Veeco provides external 5VDC power supply)

Max Temperature, Deg C (06=60°C, 10=100°C, 15=150°C*)
Customer Specific Identifier (00=None)

Typical Measurements for Very Low-Pressure Sensors

" Typical | Concentration % | Accuracy % | Repeatability % ——
Precursor Chemical i Qp/Qtotal * Qp/Qtotal * Qp/Qtotal * Matching %
Tungsten Pentachloride, WCI, ALD 2.95 <0.038 <0.0078 <0.031

Example precursors in Ar carrier gas, 30 Torr, 100C * Qp = Precursor Volumetric Flow, Qtotal = Total Volumetric Flow




Piezocon Gas Concentration Sensor
and Delivery Contral System

The Piezocon® Gas Concentration Sensor/Delivery Control System
has become a standard within the semiconductor equipment industry
for accurate monitoring and reproducible delivery control of chemical
precursor vapors and of dopant gases to CVD, ALD and MOCVD
process tools.

With over 5,000 installations warldwide, the Piezocon system is widely oome-
used by silicon, LED and compound semiconductor wafer and device
manufacturers due to its unigue ability to provide highly accurate
and reproducible gas & vapor delivery monitoring. It also ensures
improved process contral, and can be used with a broad range of
gas:gas or vapor:gas mixtures for many diverse applications.

Lowers Cost-of-Operation

Improves Process Reproducibility

The Piezocan system lowers the tool’s cost-of-operation by extending
the use of precursor cylinder, bubbler or sublimater sources. Fewer

Growth Rate Control with Piezocon Sensor Installed on . o .
vessel changes mean higher ROl and more capacity without adding

Chamber A Only mare processing toals.
(MFC flow rates for Chambers B and C were manually readjusted after
each run, based on measured thickness data) Easi er Too | -to-Too | M atch N g
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Tool-to-tool matching is facilitated by the Piezocon system'’s ahility

“‘ } to provide relevant quantitative information on the ratio of precursor
335 Npatatet ap! ‘” vapor to carrier gas concentration; and precursor delivery rate
(g/min or mole/min] to the process chamber.
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Comprehensive Diagnostic
. Capabilities

Wafer Resistence

The Piezocon system generates log data files with information such

32 as vapor carrier gas concentration, precursor delivery rate, and
——Chamber A (with Piezocon) _ f . P . .
e Chomber B (no Picsocon) MFC set-point, allowing optimization of the delivery system and
215 —*—ChamberC  {no Piezocon) identification of any malfunction, such as issues with the buhbler
Pos e 228 31 36 4 46 SLOS6 6L 86 7176 BLEe 91 96 temperature or pressure, MFCs, pressure controllers, etc.

Wafer Sequence

Find out more at www.veeco.com Veeco Instruments Inc.
or call 1.888.24.VEECO 145 Belmaont Drive
Somerset, NJ 08873 U.S.A. eec
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