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Development of a Laser Gas Analyzer for Semiconductor Etching Process using IRLAM Technology
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In the semiconductor manufacturing process, dry etching technology is utilized
for making nm-order microstructures. Sensing technologies for real-time process
monitoring is important for precise process control in advanced etching
processes. HORIBA has developed an infrared laser absorption modulation
(IRLAM) using a quantum cascade laser (QCL). Taking advantage of IRLAM’s
high sensitivity and fast response performance, we have developed a gas
analyzer which optimized for etching processes. In this paper, we introduce the

configuration of the analyzer and evaluation results of actual etching process.
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Figure 1 Photograph of the laser gas analyzer, LG-100.
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Figure 2 Conceptual diagram of the gas analysis procedure in LG-100.
Table 1 Typical specifications of LG-100.
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Figure 3 Measurement result of SiF, gas.
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Figure 5 Schematic diagram of the etching tool with the laser gas analyzer.
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Figure 6 Schematic diagram of SiO, samples. Each open area ratio is 100% (a), 5% (b)/(c).
There are two types of samples of 5% open area with different open area arguments,

square type (b) and rectangular type (c).
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Figure 7 Measurement of SiO, etching with bias power in the range of 30-180 W for 1 min using the
sample of 100% open area: trend of SiF, partial pressure (a). Correlation between SiF, partial

pressure and SiO, etch rate (b).

Readout No.58 May 2024

79




P

roduct Introduction
RS

IRLAME T2 AVWA3E Ty F o 77O A@ET L —Y —H X3RET OB H

EHUIC

Al BA%E L 72 IRLAMEEAMT (2 & 5 3806 7 2 4547 5 (LG-
100)1%, =y F > 7 7at ZAOPEH A h OEIEY 05 FE O
AL Z EWIEE TR RETH ), ZOFEHR, S 7k 2
DIREZ IR T X 2 2 LDV o 720 4R, AT K
FEDEERE L, PFEAEEEEIIBWTH, o 0T &
TEH LSS & RIS 2 e AN D ST w
Do MR 7O A RGIEHT 5720124 DINT A—=F 8
NESN, ZEEBITEICL > TT— 2 OE® 2N 2
FEDMEONT VB, REWIZ 70w ARELEKT 5
BOBWT— 75N 5138, X0 AEE 2 HI#2 T8
b EEZOLNL KGHEIEAWTELNLHET— %
W, TaEAD) T NVE A LA TOERPLHEIGEHTE S
B lEwmES 2, TN A0 ETRORIL, HEFE Y
WEIZEHBL TV I EZMFEL TV A,

0.16 222 231 242

*MERTE ANFIIFHROLEA 2 WIRY , REEFHATH
FE A COBMMREIZEDOWTRBLTWET,

297

0.155
0.15
0.145
0.14
0.135
0.13 -
0.125 L (b)Rectangular

0.12 ! ! !

(a) Square

| pressure [mTorr]

1a

3=
N

SiF, part

Si etching

Etching endpoint

SiO, etching

L ! 1 !

180 200 220 240

Sample type

260
Time [s]

280 300 320 340

Si

(a) Square Sio, Si0;

Si

(b) Rectangular Sio,

Si0,

Si Si

Figure 8 Trend of SiF, partial pressure and schematic diagram of etched layer transition during etching with the
samples of 5% open area: square type (a) and rectangular type (b).
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