
Key Features

Based on QXP+ and adds:

Heated TiCL4 delivery 

Independent valves for each process 
station

Modified shower head 

Change in dry clean from NF3 to ClF3 for 
greenhouse gas emissions

Benefits

Excellent station to station non-uniformity

Step Coverage required for current and future 3D 
structures

Hardness / Modulus >25 / >300 GPa @ TSN

>40 wph for 120Å TiN

>50 wph for 150Å TSN

Sierra High Step Coverage TiN/TSN ALD System

Device Precursors Films Applications Process
Temp ( C)

DRAM TiCl4 / DCS /NH3 TiN / TSN Bottom and Top Electrode 400 600

DRAM TiCl4 / NH3 TiN Buried Gate Bulk TiN 450 - 600

3D NAND TiCl4 /DCS / NH3 TiN/TSN Gate Barrier Metal 600 - 650

3D NAND TiCl4 / NH3 TiN Gate Plug for Tier Separation 500 - 550

LOGIC TiCl4 / NH3 TiN Gate and Contact Barrier Metal 350 - 400

LOGIC TiCl4 / NH3 TiN Backend Metal Barrier Metal 350 - 400

LOGIC TiCl4 / NH3 TiN Field Protection Sacrificial TiN 350 - 400


