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Abstract

The TiN thin films in contact windows are grown by MOCVD. The film thickness and uniformity of
MOCVD are greatly influenced by temperature and process gas distribution, resulting in a high
adjustment rate after PM, which affects the Uptime of the machine. Through the control of handoff,
the temperature in the low temperature area of wafer can be increased; through CO control of By
Kits and By process chamber, effective control of wafer actual film forming temperature is rea-
lized; effective control of process gas distribution is realized by controlling the maximum differ-
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ence of average pore diameter of each circle of Shower Head < 30 pm; when the above three me-
thods are used at the same time, the adjustment rate of MOCVD chamber after PM is reduced from
64% to 32%, which effectively improves the Uptime of the equipment.
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Figure 1. Chip structure diagram
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Figure 2. RS Map
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Figure 3. MOCVD chamber structure diagram
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Heater f#JPUH i Outer Shield, inner shield, Chamber Insert ¥£%%, [jj1l: Chamber body /A 2E R ITR o
Kits PM F, B /CHR 75 B2 58 3 FH T 0 BUSR A Shower head A1 T4 Chamber body ) Outer shield, inner
shield & Chamber insert.
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Figure 4. Section diagram of RS measurement points
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Figure 5. Appearance picture of TxZ chamber
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SEU 1. KA 4 DR RH 0B Handoff, Extension J7 7173 Hi¥& /> 80 Step /F NSZEG W B E(E 1),
WL 200 4~ PM, Siit3i&miEpLE.

Table 1. Chamber handoff value setting
& 1. 54K handoff BiI%E

Handoff—80 Step s SHME
CH2 106240 106160

AMILBAO1
CH3 106095 106015
CH2 105980 105900

AMILBAO2
CH3 106230 106150

SEMZE R IR, 200 > PM A R S AL A AN SR R SE R 128 ANBRIKE] 99 4. ifid Wafer handoff
FIFRE, Kits PM J& HIEHLE B handoff T BT 1 64% %3] 49.5% (& 6).

SEHG 2: JCRAEE Kits 76 4 MEARMPLA R Co e FERILZE 2), £ FIRIZ Kits 2530} B
AR, (s bVl SR EE AR, 76 PM LR R g AT 000, AfcH it )7 sU 8% 200 A~ PM, Gl
WML o

SRS S5 A IR, 200 AN PM A R I I AL A AN B B SE 1 99 AN — P BRI R 81 A Eid T Co,
Kits PM J& FRIENLER B 49.5%33 — 5 FFRKE] 40.5% (4 7).
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Figure 6. The adjustment rate after presetting of Handoff
[ 6. T8 Handoff [EHOVHHZ
Table 2. CO record sheet
Fz2.COIBEE
H i Kits %5 AR THLEHSET CO 1E
2017/2/1 TxZ Kits-001 AMILBAO1-2 -7
2017/2/3 TxZ Kits-008 AMILBAO02-2 -9
2017/2/6 TxZ Kits-005 AMILBAO1-3 -9
2017/2/8 TxZ Kits-011 AMILBAO02-3 -8
2017/2/11 TxZ Kits-002 AMILBAO1-2 =10
2017/2/13 TxZ Kits-016 AMILBAO02-2 -8
2017/2/15 TxZ Kits-007 AMILBAO1-3 —6
2017/2/18 TxZ Kits-015 AMILBAO02-3 -8
COTRIA A J5 X L
300 49.5% 60%
40.5%
200 - 40%
100 - - 20%
0 - - 0%
COTA Al COTifA )5
== PM Count  mmm JfHlCount —4— ifFiRatio

Figure 7. The adjustment rate after presetting of CO
7. T CO fRHNEHER

SEHG 3: B 4% Shower head | 5 P LA EARME M ZEH KA < 30 pm (BHERE AN 3), K
Pk 77 %L 200 4> PM, S BAKIENLE.

S A5 R IR, 200 A4S PM G L@ WAL B R R SR ) 81 AN — B FEAKE] 64 . il id X Shower
head fLiF EAZHIE TS, Kits PM 5 IHHLA 1 40.5%3E— B FEAK 32% (& 8).
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Table 3. CO record sheet

3.0 iBF/K

9
10
17 1 25
18 26
19 12,27
0 2
A= 4 6
=< 1l 21 3\ 4 5/6 (7 |8
29721
13
30 22
31 14 23
32 _15/24
16
TR A 1 17 9 25 8 24 16 32 A I
AB@EZ m) 69771 699.72 70157 707.61 70620 702.09 699.33 696.02 701.281
TR A 2 18 10 26 7 23 15 31 IR
FLAER pm) 702.15 710.82 714.74 709.39 712.13 707.73 707.82 707.07 708.981
T 3 19 11 27 6 22 14 30 ARIIE
LFEZ pm) 70216 71244 71494 71387 71428 713.89 714.60 708.54 711.840
AR A 4 20 12 28 5 21 13 29 RIRIE
AB@EZ m) 71662 71474 71168 71652 718.99 720.78 713.13 704.68 714.643
MRS y =) V/¢%
A 33 34 35 36 S e NI L
JLAEAE um) 71757 71049 71602 71542 71049  VISEEME30) 713.998
Shower head & & 7 J5 XT kb
250 40.5% 45%
- 40%
200 - - 35%
150 - 30%
507 - 25%
100 - - 20%
L 15%
50 - - 10%
5%
0 - - 0%
B EiE
m=m PM Count ™= JHHLCount ——if¥7Ratio

Figure 8. The adjustment rate after the control of the aperture size of Shower Head
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