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E 9. In Situ Particde Monitore] &£ o

Senor mig/ Sensor Author
ISPM application sensor Lype* location® affiliation® References Comments

High current ion-implantation

Eaton NV-20A HYT 15A/30A /208 PC EATHYT,NSCSEM 20,21  20S correlates to PWP. Used for process control.

Eaton NV 10-80 HYT 208 PC INT, NSC 10

Eaton NV 10-160 HYT 15A PC HYT, IS, TI 18,19  Detects high particle events such as burning
photoresist.

Applied P19200 AMI PC AMI 50 Prototype.

Varian 120-10 HYT 15A PC IS 19 Used to optimize autoclean. Detects broken wafers
and burning photoresist.

Medium current ion implantation

Varian DF-4 HYT 20 LV HYTNSC 10,23,24,51 Counts may correlate to PWP and yield.

Vanian CF3000 HYT 20 LV 10

Eaton NV-6200 HY T LV HYT 24

Sputtering i

Anelva 1015(Al/Si, Mo/Si) HYTW" PC HYT, MIT 26 Sensor indicated wafer scratching during handling.

CPA /general-signal thin HYTWE LC,PC HYT+ 29 Loadlock aerosol and flaking correlates to PWP.

film(hard drive disks) Process counts low.

MRC Eclipse(TiN, TiW) HYT20 LV,PC MRC,HYT 26,30 Monitor detected dirty wafers by entrainmment
during loadlock venting.

Ulvac(Hard drive disks) HY T LC,PC HYT+ 29 Loadlock aerosol and flaking. Process counts low.

Varian 3280-3290(TiN) HYT 258/20S LV,PC CYS,HYT,NSC, TI 26, 27, 28 Low counts. Correlation with system events but not
PWP.

Plasma phptoresist stripping

GaSonics Aura HYT 20/30A PV HYT 31 Possible correlation with PWP. Some false counting
due to plasma emission.

Plasma etching

Lam 4400 poly/nitride HYT 20S PV HYT, HP, LAM 52 Low counts. Possible correlation to electrical de-
SEM, Ti fects.

Lam AutoEtcher PMS PV PMS 14 " Sensor detects particles during pump/purge. Counts
appear to reflect chamber cleanliness

Lam 4500/4520 oxide HYT 205/20B LC, PV HYT.SLI 53 Sensor appeared to indicate clamp cleanliness.

Tegal 903 PMS PV PMS 14 High particle events detected during pumpdown and
vent.

Plasma CVD

Applied 5000 TEOS AMI PV AMI, INT 32,33 Sensor revealed process excursions.

Applied 5000 TEOS HYT 70 PV INT 37 No PWP correlation. Noise problems.

Applied 5000 TEOS unk PV IBM 38 PWP correlation established above 5 Torr,

Applied 5000 W PMS PV Tl 34 Good correlation to chamber conditions. Some
corrlation to PWP.

Applied 5000 W HYT 70 PV INT 35 No PWP corrlation. Detected only large excursions.

Genus W/WSi, PMSHYT LV,PC 36,39 Sensor integrated into tool;used for process control.

LPCVD

SVG 6000 poly PMS PV Tl 40 Sensor detected gas line particles and flaking from
walls.

ASM America BPSG HYTWwx PV HYT 41 Sensor indicated pumpdown particls.

Reasonable correlation to PWP in some
circumstances.

“Manufacturers are as follows: (“unk” indicates unknown sensor type) AMI— Applied Materials:HYT—High Yield Technlolgy; PMS—Particle Mea-
suring Systems.

*Codes for sensor locations:LC— Loadlock chamber, LV—Loadlock vacuum line;PC—Process chamber; PV —Process vacuum line, above throttle
valve PT— Process vacuum line, in throttle valve; PR — Process chamber rough vacuum line,

“Author affilions(or, data source){a “+” suffix indicates additional unidentifed data sources) AMD~ Advanced Micro Devices; AMI-- Applied Mate-
rials;CYS—Cypress Semiconductor,;EAT—Eaton Corporation'HP—Hewlett-Packard;HYT—High Yield Technology;IBM—IBM;IIS—lon Implant
Services; INT —Intel; LAM—Lam Research;LS1 Logic;MIT— Mitsubishi; MRC —Materials Research Corp.;NSC—National Semiconductor, PMS—
Particle Measuring System;SEM —Sematech; TI— Texas Instruments.
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