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A Study on PMD(Pre-Metal Dielectric) Structure to Prevent Device
Degradation Induced by CMP Process
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Abstract

It is very important to select superior inter-layer PMD(Pre Metal Dielectric) materials which can
act as a penetration barrier to various impurities created by CMP processes. In this paper, hot
carrier degradation and device characteristics were studied with various PMD-1 layers, such as LP-
TEOS, SR-Oxide, PE-Oxynitride, PE-Nitride, and PE-TEOS films. The oxynitride and nitride
deposited using plasma were greatly degraded the device after hot carrier test compared with sili-
con oxide.

Consequently, silicon oxide turned out to be the better PMD-1 material than PE-oxynitride or
PE-nitride. Also, LP-TEOS film was the best PMD-1 material among the silicon oxides.
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PCT (Pressure Cooker Test), Hot Carrier Degradation
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Table 1. Split conditions of PMD-1 materials.

PMD1 | Splt 1681) | Split 2(50) | Split 3(S9) | Split 4654 | Split 5(68) | Spit 6(56)
LP-TEOS | SROX | PETROS | OXYNIT | PENT | PETEOS
1453 LOWA | LOOA | LOA | LOOA | 1OMWA | 10M0A
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PETROS | 9.50 9.500 8,50 9.500 9,500 -
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Fig. 1.

SEM Photographs of PMD structure
before and after CMP.
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Table 2. Comparisons of hydrogen contents and stress betore and after PCT Analysis.
LP-TEOS SR-0X PE-TEOS OXYNIT PE-NIT
PCT A stress(dyne/cm’) -5. 96E8 -2.3E9 -1.24E9 -1.76E8 -7.25E7
- FoReg 0.57% 3.01% 0.18% 15.14% 20.19%
PCT % stress{dyne/cm’) -6, 33E8 -2.02E9 -3.49E9 -4,15E8 -6. 21E8
R 2.23% 4.39% 2.91% 14.85% 18.52%
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