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Stabilization of Modified Deceleration Mode for Improvement
of Low-enetgy lon Iimplantation Process
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Abstract

As the integrated circuit device shrinks to the deep submicron regime, the ion implantation process
with high jon dose has been attracted beyond the conventional ion implantation technelogy. In
particulair, for th@ case of horon ion implantation with low energy and high dose, the stabilization and
throughput of semiconductor chip manufacturing are decreasing because of trouble due to the machine
conditioﬁs and heam tuning of ion implanter system. In this paper, we focused to the improved
characteristics of  processing conditions of ion implantation equipment through the modified deceleration
mode. Thus, our modified recipe with low energy and high jon dose can be directly apply in the

semiconductor manufacturing process without any degradation of stability and throughput.
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Table 1.

Agol AL FH 279 a9
Summarization of recipe using in
experiment.

Conditions

11B+, 20 KeV, 35E+13/cm,
ult/twist=0/0, I, = ~475 (A

Conventional
recipe

Newly modified 11B+, 20 KeV, 1.0E+14/cm,

recipe tilt/twist=7/337, I = ~475 pA
Deceleration Extraction energy = 40 KeV,

mode Deceleration energy = 20 KeV
Drift mode Extraction energy = 20 KeV only|
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Table 2. Classification of ion imglantation mode.

Total |Extraction|Acceleration
Ion mode
Energy | Energy Energy
20 Kev 20 k 0k Dirft mode
20 Kev 40 k - 20 k  |Deceleration mode
120 Kev 40 k + 80 k |Acceleration mode

¥ Total E = Extraction E + Acceleration E
% Extraction E : Source 714 oy #]
#¥ Acceleration E : Source 5% U] #]
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Fig. 1. Particle counts above 0.2 um after ion
implantation,
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Fig. 2. Thermal wave test of deceleration mode
vs. drift mode.
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Fig. 3. Comparison of sheet resistance between
deceleration mode and driff mode.
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Fig. 4, TRXRF data of deceleration vs. drift mode.
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Fig. 5. Comparison of Boron profile of deceleration
versus drift mode.
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Fig. 6. Boron profile of Decelération ‘mode.

Dose Preofile ( Drift mode )
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Table 3. Projected range of boron.
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10 || LORE+02 | 7.92E+01 374 204 217
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Fig. 8. Beam profile of deceleration mode.
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Fig. 9. Beam: profile of drift mode.
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