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Semiconductor Process Engineer Career Roadmap

Stage 1: Fresh Grad / Process Assistant (0-2 yrs)

* Master cleanroom rules, ESD & chemical safety
s Learn basics: thin—film / etch / CMP / implant
* Pick up SPC, FDC data viewing and basic DOE

Stage 2: Process Engineer / TD PIE (2-5 yrs)
* Own 1-2 modules; build recipe flow

¢ Resolve defects & parametric issues; write SOPs
¢ Join NPI and new-platform ramp; cross—functional work

Stage 3: Senior Engineer / Module Owner (5-8 yrs)

¢ Drive yield—improvement projects across modules
e Own tech transfer, customer audits & risk assessment
* Mentor juniors; build knowledge base & training

Stage 4: Process Expert / Architect (8+ yrs)
» Set technical roadmap; evaluate new materials / tools

* Interface with design, integration & customers
* Lead major technical decisions & patent strategy

Full roadmap also includes resume tips, interview prep checklist, skill-learning resources, and real-case salary
references.
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Process Engineer Interview Guide

1. Self-introduction (use STAR)

Situation —> Task —> Action —> Result. Keep it 1-2 minutes and quantify the outcome.

2. Your most familiar process module?
Walk the flow: input —> key steps —> output specs —> common defects —> optimization logic.

3. How do you handle a sudden yield drop?
Isolate (lot/tool/batch) —> find common factor —> 5-Why / fishbone —> verify fix —> update SOP.

4. Basics of DOE experiment design?
Define factors & responses —> screening / RSM —> block & randomize —> ANOVA —> optimal
window.

5. Why choose TD PIE / process engineering?

Tie to interests: finding patterns in data, fab—floor work, cross—functional collaboration, tech
passion.

Full version: 30+ real questions with answers, resume review template, mock-interview scorecard, company-style
comparison.
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SiN Thin Films in Semiconductor - Contents

Ch1 Overview & Deposition Methods
PECVD / LPCVD / ALD comparison; stress—SiN vs. stoichiometric SiN.

Ch2 PECVD Stress-SiN Principles

Gas ratio (SiH4/NH3/N2), RF power, temperature vs. stress; tensile / compressive tuning.

Ch3 Passivation Applications
Al-line & Cu-interconnect protection; moisture barrier, Na+ blocking & reliability.

Ch4 Etch Mask & Hard Mask
SiN as etch—stop / hard mask selectivity vs. SiO2 / photoresist.

Ch5 Challenges in Advanced Nodes

3D sidewall passivation, ALD conformality, stress engineering in HKMG.

Ch6 Troubleshooting

Particle, peeling, stress drift, non—uniformity, pinhole — flow & fixes.

Appendix: parameter quick-reference, typical recipe structure, FAQ, and further reading.
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Low-k Dielectric Materials & Process

What is low-k?
Dielectrics with k<3.9 reduce RC delay vs. SiO2 (k~3.9); porous low—k (k 2.5-2.9) cuts capacitance
further.

Why is it needed?
Interconnect delay, crosstalk & power dominate at advanced nodes (<130nm); key for speed & signal
integrity.

Integration challenges
Mechanical weakness, moisture uptake, Cu diffusion barrier; etch / ash / CMP compatibility.

CMP synergy

Soft pads & low down-force avoid delamination; planarizing fragile porous films is the key
bottleneck.

Full version: material taxonomy, integration flow, defect modes & characterization methods.
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What is CMOS

Definition
Complementary MOS pairs nMOS + pMOS for near-zero static power; foundation of modern digital
ICs.

Core structure
p—substrate, n—well / p—well, gate (poly/metal), source/drain; oxide isolates, channel forms under

gate bias.

How it works
Inverter: one transistor ON, the other OFF —> no static current; logic built from CMOS gates.

Why dominant?
Near-zero static power, scalable, high noise margin, mature and low—cost process.

Full version: fabrication flow, scaling history, FInFET / GAA evolution.
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MPCVD Diamond Thin Film - Key Technology

What is this report?

Systematic study of MPCVD diamond thin—film for semiconductor use; 42-page monograph with
data & roadmap.

Key process parameters
Microwave power, pressure, substrate temp, CH4/H2 ratio, bias; each affects growth rate, quality &
morphology.

Industrialization path
Heteroepitaxy on Ir / Si, doping (B/N), thermal management; seeding & scale—up challenges.

Applications
Ultimate semiconductor (5.5 eV gap), Al heat dissipation, NV-center quantum.

Full version: 42 pages with experimental data, characterization & patent landscape.
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