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The Therma-Probe® is the industry standard for implant dose metrology. With its advances in modulated optical reflectance, the Therma-Probe system provides dose measurements for in-line ion implantation monitoring. The system contributes to higher yield by monitoring for process excursions

The Therma-Probe model TP420xp uses a laser-based, noncontact, nondestructive measurement technique for monitoring ion implantation and other processes. The standard configuration includes: automatic thermal wave measurement system for implants with doses from 1x1011 to 2x1016 ions/cm2 and energies from 5 keV to 3 MeV. 

The thickness of any oxide over the implanted area is automatically measured at the same time as the dose measurement. The measurement system uses two lasers HeNe 670 nm and a high power 10 mw Argon Laser 740 nm to: (1) induce modulated thermal and plasma waves into the substrate; and (2) monitor the resulting modulated reflectance signal. The measurement system also includes a precision x-y-theta stage with centering and flat/notch finding capabilities and a high speed autofocus system for the 0.9 micron measurement spot.

A temperature control system is used to maintain high measurement repeatability. Fully integrated wafer handling system with automated random access robotic wafer handler and two cassette stations (one for the measurement of Silicon Calibration Wafers). The system is capable of handling SEMI standard 100 to 200 mm wafers. 
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System Overview
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Optical Overview
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2.10 General Specifications
2.10.1 Performance

TW Repeatability: 0.15 % 16 (200 - 5,000 TW units)
TW Uniformity: 0.12 % 10 (200 - 5,000 TW units)

2.10.2 Ion Dose Measurements - Standard

Dose Range
Boron: 1E11 - 2E16
Phosphorous: 1E11 - 3E14
Arsenic: 1E11 - 1E14
BF2: 1E11 - 2E14
Energy Range: 5 KeV - 1 MeV (all species)

2.10.3 Ion Dose Measurements - High Dose

Dose Range

Boron: N/A
Phosphorous: 3E14 - 2E16
Arsenic: 1E14 - 2E16
BF2: 2E14 - 2E16
Energy Range: 5KeV - 1 MeV (all species)
HD Repeatability!: 4 % dose 1c (typical) (TP-400)
TW Repeatability? 0.5 % dose 16 TW Go/No-Go capability for dose

monitoring(TP-420)
2.10.4 Dielectric Film Thickness

SiO2 Thickness Range: 50 - 4,500A
SiO2 Thickness Repeatability: 2 A 16 (100 - 4,500A)
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2.10 General Specifications (continued)
2.10.5 Measurement Types

High Resolution Contour Map 481 Data Points
Standard Contour Map 137 Data Points
Medium Contour Map 52 Data Points
Quick Contour Map 25 Data Points
Standard Line Scan 100 Points
Medium Line Scan 50 Points
"Quick" Line Scan 25 Points
Uptime >92%
MTBF > 1000 hours
Wafer Handling 125 - 200 mm standard
Throughput
Measurement Type Data Points Wafer Size (mm) Wafers/Hour3_
Standard Map 137 150 6.3
Quick Map 25 150 10
Product Wafer 5 150 10
Product Wafer 9 200 7

2.10.6 Facility RequirementsElectrical Power 200, 208, 220, 240
Vac, +5 percent tolerance, 50 - 60 Hz, =~ 20-Amp breaker

Electrical Receptacle =~ NEMA L6-20R twist lock

Telephone Jack 2400 baud, modem compatible

Vacuum Capacity 20 - 25 inch (50 - 62.5 cm) Hg. Flow rate: 10 liters/min
@ 62.5 cm of Hg (21 SCFH @ 25 inches Hg)

Vacuum Fitting One port: 1/8-inch (.31 cm) ID hose barb

One port: 1/4-inch (.62 cm ) ID hose barb

Nitrogen or Clean, 75 - 80 psi (5.3 - 5.6 kg/cm?), filtered to 1.5pm,
Dry Air ‘water vapor <5 percent
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2.10 General Specifications (continued)

2.10.6 Facility Requirements (continued)

Air Fitting
Exhaust Capacity

Exhaust Fittings
Target Room Temp
Temp Variation 24 hrs.
Room Humidity

Floor Vibration

1/8-inch (.31 cm) ID hose barb

Two ports: One port @ 400 - 420 £t3/min static
pressure (inch H20) .25 inch min.

One port @ 370 - 380 ft3/min static

pressure (inch H20) 1.5 inch minimum.

Stability +10 percent

Two ports, 4-inch (102 mm) diameter flexible hose
21°C, £3°C

Target temp + 1°C

Relative humidity, 20-80 % +5 %,

not to exceed 1%/1 hour.

<2 mils peak amplitude

2.10.7 Machine Dimensions and Weight

Dimension TP-400/420 Power Supply Exhaust Fan Model 1*
(Two standard) (Peerless-Windsmith)
Width 50" (127 cm) 18" (46 cm) 13.36" (34 cm)
Depth 63" (160 cm) 30.50" (77 cm) 12.25" (31 cm)
Height 60.25" (153 cm)  23.75" (60 cm) 13.88" (35 cm)
(74" (185 cm) service access)
Weight 1025 lbs. (462 kg) 200 Ibs. (90 kg) 35 Ibs. (16 kg)
Dimension Exhaust Fan Model 2
(Cincinnati)
Width 17.75" (45 cm)
Depth 14.50" (37 cm)
Height 17.00" (43 cm)
Weight 70 1bs (32 kg)

* Not available after June 1995.

2.10.8 Minimum Machine Maintenance Clearance Dimensions

Dimension TP-400/420 Power Supply

Width 69 inch (173 cm) 30 inch (75 cm)
Depth 79 inch (198 cm) 36 inch (90 cm)
Height 76 inch (190 cm) 36 inch (90 cm)

Aisle 36 inch (91 cm) 24 inch (60 cm)
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