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Abstract

In this study, the inter-metal dielectric material of FSG was changed by low-k material in 0.13
foundry-compatible technology (FCT) device process based on fluorinated silicate glass (FSG). Black
diamond (BD) was used as a low-k material with a dielectric constant of 2.95 for optimization and
yield-improvement of the low-k based device process. For yield-improvement in low-k based device
process, some problems such as photoresist (PR) poisoning, damage of low-k in etch/ash/cleaning
process, and chemical mechanical planarization (CMP) delamination must be solved. The PR poisoning
was not observed in BD based device. The pressure in CMP process decreased to 2.8 psi to remove
the CMP delamination for Cu-CMP and USG-CMP. HxO ashing process was selected instead of O
ashing process due to the lowest condition of low-k damage. NE14 cleaning after ashing process for
the removal of organic residues in vias and trenches was employed for wet process instead of dilute
HF (DHF) process. The similar-state of SRAM yield was obtained in Cu/low-k process compared with
the conventional 0.13 um FCT device by the optimization of these process conditions.
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Fig. 1. (a) FSG based device, (b) low-k based
device, (c) TEM images of FSG based
device(dual damascene) and (d) enlarged
photograph.
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Table 1. Process of FSG based device and
low-k based device.

FSG 718k A%} Low-k 7I1¥t &%

PR and

Via Fill FSG 71yt 2289 54

material
Ash Oz HO
Wet DHF cleaning NE14 cleaning
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(inorganic) (organic)

CMP Cu CMP : 43psi | Cu CMP : 2.8psi
down

pressure | Oxide CMP : 5.7 psi|Oxide CMP : 2.8 psi
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33 2. Trench patterning$¢ SEM A} (a)
pad, (b) 52 K-via—chain.
Fig. 2. SEM photograph, after trench patterning

(a) pad, (b) 52 k-via-chain.
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Fig. 3. photographs
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Fig. 4. Removal rate of (a) Cu CMP and (b)
USG CMP.
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TEM photograph of (a) inorganic
cleaning of DHF(100:1) and (b) organic

cleaning of NE14.
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Table 2. Thin film thickness and refractive
index by 0z CO+0s HyO ashing and
wet cleaning process.
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Fig. 7. SIMS depth profile of (a) carbon and

(b) oxygen.
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