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Measurement Technology of Chamber Impedance for RF Matching

Sul Yong Tai', Lee Eui Yong*, and Park Sung Jin*

"*Dept. of Electrical & Communication Eng. Of Hoseo University

ABSTRACT

An adaptor is designed for chamber impedance measurement of plasma process. Copper rod, fixed board and
compensation circuit are the major components of the adaptor. An adaptor can be to measure chamber impedance on
time unless stopping a process and Data to measure can do the database. We can use it to a criteria data for a failure
diagnosis. So developed adaptor could be used for diagnosis the plasma process chamber in semiconductor industry.
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Fig. 2. Picture of adaptor.
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Fig. 3. Diagram of impedance compensation circuit.
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Fig. 4. Block diagram of measurement system.
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4.1. DDL(Dynamic Dummy Load) test
HE adapter?] HIAEZ 9)8) RF Match A ZkAto]]
2| A g-3h= Match test Spec. & 71522 7Hde) 3y
EX A2"S A8 9L, AgilentA 2] Network Ana-
lyzer 4395A%}F 7HEHE adaptorE ©]-&-3lod YHHAE
Z=A3lch 249 A3k Al FAF Match test Spec. 3t
A9 TLS Table 17 o] $HE F AU
1) Network/Spectrum Analyzer
- AZA} : Agilent
- 2y 4395A
» spec. : 10 Hz~500 MHz, +/-0.05 dB/+/-0.3deg
dynémic magnitude/phase accuracy
2) V/T probe
- AZAL : ENT (Ah
* size 1 64X75x38 mm
- 8% #3ke] V, 15% 9 Phase 5%
- %) : 1~60 MHz, 750 Vrms, 15 Arms
(working condition)

Plasma
L:D Adaptor [:D Chamber
Table 1. Impedance of DDL attached adaptor.
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Fig. 5. Flow chart of measurement system.

Test point ~ Mag. Angle R J
Al 26.00 -82.80  3.258665 -25.7951
A2 29.30 -84.00  3.062685 -29.1396
A3 28.00 -84.90  2.489040 -27.8892
Ad 30.20 -86.10  2.054061 -30.1302
AS 53.40 -84.00 5581820 -53.1076
A6 57.50 -84.60 5411228 -57.2449
A7 63.20 -85.90  4.518639 -63.0384
A8 70.70 -86.50  4.316132 -70.5682
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Fig. 6. Smith chart of DDL impedance attached the adaptor.
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- A ZA} : v Applied MaterialsAH

- 299 : SACVD Mark II

- Wafer size : 8" 3HE

* type : 3 chamber cluster tool type

- 4% : CVD, Eicher

« Base Pressure: 1*107 forr

* Process pressure : 100 mtorr

T %) plasma chamber9} RF 4] €}o} S+ Q spec.2
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1. Plasma chamber
- ¥4 : MERIEZ (Poly-Si, Metal 52 2]Z})
PECVD3 (SiO,, SiN;, W& S-3h)
+ Chamber =4 : MXP
- Wafer size : 8" iHE-
2. RF %3]
(1) RF power
- AZAL : ENI (Ah
<& o 3kw]
- FI 1 13.56[MHz]
(2) RF Matcher
- AZA} : Applied Materials
- & F o 3kW]
- 3 ¢ 13.56[MHz]

3719 testh| 28S o8-t ol o] 27 thajA]
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1. RF power : 350 W, Auto

2. Pressure : 50 mTorr

3. Gas : N, Ar

4. DC Bias limit : -1000 to 0 [V]
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Fig. 8. Smith chart of P-5000.
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Fig. 9. Smith chart of chamber.
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