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EFSP Auxiliary ESL Curriculum

Semiconductor English
Instructor guide for advanced ESL learners working in semiconductor

Audience: semiconductor process engineers, yield engineers, product engineers, equipment
engineers, fab supervisors, quality teams, test and packaging teams, foundry coordinators, supply
planners, applications engineers, and technical program managers

Focus: A semiconductor English curriculum for wafer fabrication, lithography, process integration, deposition and etch,
metrology, yield learning, cleanroom discipline, equipment uptime, packaging, reliability qualification, foundry communication,
and customer pressure.

Designed for advanced ESL learners who already use professional English and need industry-specific terminology, realistic
meetings, role-play pressure, careful pushback, and polished workplace outputs.

Teaching stance: this is language and workplace-communication training, not legal, medical, financial, safety, or regulatory advice.
Instructors should connect every scenario to the learner's current company policies, local rules, and approved procedures.
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Purpose and Course Logic

A semiconductor English curriculum for wafer fabrication, lithography, process integration, deposition and etch,
metrology, yield learning, cleanroom discipline, equipment uptime, packaging, reliability qualification, foundry
communication, and customer pressure.

Core language challenge

Advanced learners do not only need vocabulary. They need the ability to ask which standard applies, who owns the decision,
what evidence is sufficient, what risk is being accepted, and how to disagree without sounding vague, defensive, or reckless.

Each module trains a realistic workplace pressure point with role-specific terms, decision language, pushback practice, and
bounded decision activities learners can apply to their own work.

Course objectives
- Use semiconductor terminology accurately in meetings, written updates, handoffs, escalations, reviews, and client or

stakeholder conversations.

- Turn vague requests into specific questions about evidence, owner, deadline, constraint, risk, and decision rights.

- Push back on unsafe, unsupported, noncompliant, unrealistic, or poorly scoped proposals while preserving
professional trust.

- Handle realistic dialogues from the field, including conflict, uncertainty, documentation gaps, customer or stakeholder
pressure, and cross-functional disagreement.

- Select language that produces concise workplace outputs: briefing notes, escalation updates, meeting scripts, risk
memos, decision records, and follow-up messages.

Instructor Module Plans

Module 1. Wafer Fabrication Flow and Process Integration (90 minutes)
Explain the fab process as a controlled sequence of dependencies, not a simple production line.

Learners should be able to

- Use these terms accurately: wafer, fab, process flow, node.

- Explain the workplace tension: Process flow, route control, layer dependency, and integration risk must be confirmed
before movement.

- Respond professionally when a stakeholder says: Release the lot to protect the customer schedule.

- Select the evidence, tradeoff, owner, and decision required for a lot-disposition recommendation.

Customized scenario

Workplace pressure

A program manager asks why one wafer lot cannot skip a hold and move directly to the next module.

Release the lot to protect the customer schedule.

Process flow, route control, layer dependency, and integration risk must be confirmed before movement.

Classroom sequence

1. Terminology selection: distinguish the term that names the decision variable from three plausible alternatives.

2. Risk triage: select the stakeholder, decision, evidence gap, operating constraint, and cost of being wrong from a
bounded scenario set.
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3. Pushback ladder: choose the strongest sequence from clarification to evidence-based objection to consequence to
decision request.

4. Decision artifact check: select the facts, caveat, owner, and next action that belong in a lot-disposition
recommendation.

Module 2. Lithography, Reticles, and Critical Dimensions (90 minutes)
Discuss patterning risk with enough precision for engineers and enough clarity for non-specialists.

Learners should be able to

- Use these terms accurately: lithography, photoresist, reticle, critical dimension.

- Explain the workplace tension: Reticle status, photoresist behavior, exposure conditions, metrology repeatability, and
control limits need review.

- Respond professionally when a stakeholder says: Tell them the lithography module is under control.

- Select the evidence, tradeoff, owner, and decision required for a lithography risk update.

Customized scenario

Workplace pressure

A customer asks whether a critical-dimension trend is only a measurement artifact.

Tell them the lithography module is under control.

Reticle status, photoresist behavior, exposure conditions, metrology repeatability, and control limits need review.

Classroom sequence

1. Terminology selection: distinguish the term that names the decision variable from three plausible alternatives.

2. Risk triage: select the stakeholder, decision, evidence gap, operating constraint, and cost of being wrong from a
bounded scenario set.

3. Pushback ladder: choose the strongest sequence from clarification to evidence-based objection to consequence to
decision request.

4. Decision artifact check: select the facts, caveat, owner, and next action that belong in a lithography risk update.

Module 3. Deposition, Etch, CMP, and Process Windows (90 minutes)
Connect process module changes to downstream device performance.

Learners should be able to

- Use these terms accurately: deposition, etch, CMP, process window.

- Explain the workplace tension: Deposition uniformity, etch selectivity, CMP margin, and the qualified process window
must be protected.

- Respond professionally when a stakeholder says: Approve the recipe because cycle time improves.

- Select the evidence, tradeoff, owner, and decision required for a process-window tradeoff memo.

Customized scenario

Workplace pressure

A team wants to widen an etch recipe to improve throughput.

Approve the recipe because cycle time improves.

Deposition uniformity, etch selectivity, CMP margin, and the qualified process window must be protected.
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Classroom sequence

1. Terminology selection: distinguish the term that names the decision variable from three plausible alternatives.

2. Risk triage: select the stakeholder, decision, evidence gap, operating constraint, and cost of being wrong from a
bounded scenario set.

3. Pushback ladder: choose the strongest sequence from clarification to evidence-based objection to consequence to
decision request.

4. Decision artifact check: select the facts, caveat, owner, and next action that belong in a process-window tradeoff
memo.

Module 4. Metrology, SPC, and Yield Learning (90 minutes)
Use data language that separates signal, noise, and urgent excursion.

Learners should be able to

- Use these terms accurately: metrology, SPC, yield, excursion.

- Explain the workplace tension: SPC trends, sampling change, tool history, defect signatures, and product mix must be
separated.

- Respond professionally when a stakeholder says: Call it a bad lot and move on.

- Select the evidence, tradeoff, owner, and decision required for a yield-learning brief.

Customized scenario

Workplace pressure

A dashboard shows yield loss after a new metrology sampling plan.

Call it a bad lot and move on.

SPC trends, sampling change, tool history, defect signatures, and product mix must be separated.

Classroom sequence

1. Terminology selection: distinguish the term that names the decision variable from three plausible alternatives.

2. Risk triage: select the stakeholder, decision, evidence gap, operating constraint, and cost of being wrong from a
bounded scenario set.

3. Pushback ladder: choose the strongest sequence from clarification to evidence-based objection to consequence to
decision request.

4. Decision artifact check: select the facts, caveat, owner, and next action that belong in a yield-learning brief.

Module 5. Defect Density and Cleanroom Contamination (90 minutes)
Escalate contamination risk without creating blame or panic.

Learners should be able to

- Use these terms accurately: defect density, particle, cleanroom, contamination control.

- Explain the workplace tension: Defect density, cleanroom protocol, contamination source, containment, and
affected-lot traceability require action.

- Respond professionally when a stakeholder says: Restart production and watch the next few lots.

- Select the evidence, tradeoff, owner, and decision required for a contamination containment note.

Customized scenario
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Workplace pressure

A particle excursion appears after maintenance in a critical bay.

Restart production and watch the next few lots.

Defect density, cleanroom protocol, contamination source, containment, and affected-lot traceability require action.

Classroom sequence

1. Terminology selection: distinguish the term that names the decision variable from three plausible alternatives.

2. Risk triage: select the stakeholder, decision, evidence gap, operating constraint, and cost of being wrong from a
bounded scenario set.

3. Pushback ladder: choose the strongest sequence from clarification to evidence-based objection to consequence to
decision request.

4. Decision artifact check: select the facts, caveat, owner, and next action that belong in a contamination containment
note.

Module 6. Equipment Uptime, Recipes, and Tool Matching (90 minutes)
Discuss equipment pressure without sacrificing process control.

Learners should be able to

- Use these terms accurately: tool uptime, preventive maintenance, recipe, tool matching.

- Explain the workplace tension: Tool uptime, preventive maintenance status, recipe qualification, tool matching
evidence, and bottleneck risk must be balanced.

- Respond professionally when a stakeholder says: Move all lots to the second tool immediately.

- Select the evidence, tradeoff, owner, and decision required for a tool-qualification escalation.

Customized scenario

Workplace pressure

A high-demand tool is repeatedly down and a second tool is almost matched.

Move all lots to the second tool immediately.

Tool uptime, preventive maintenance status, recipe qualification, tool matching evidence, and bottleneck risk must be
balanced.

Classroom sequence

1. Terminology selection: distinguish the term that names the decision variable from three plausible alternatives.

2. Risk triage: select the stakeholder, decision, evidence gap, operating constraint, and cost of being wrong from a
bounded scenario set.

3. Pushback ladder: choose the strongest sequence from clarification to evidence-based objection to consequence to
decision request.

4. Decision artifact check: select the facts, caveat, owner, and next action that belong in a tool-qualification escalation.

Module 7. Packaging, Test, and Reliability Qualification (90 minutes)
Explain post-fab risk using test and reliability language.

Learners should be able to

- Use these terms accurately: package, binning, burn-in, qualification.
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- Explain the workplace tension: Package interaction, binning criteria, burn-in results, qualification status, and
customer-use conditions are not interchangeable.

- Respond professionally when a stakeholder says: Ship the units because electrical test passed.

- Select the evidence, tradeoff, owner, and decision required for a qualification readiness update.

Customized scenario

Workplace pressure

A product team wants to ship early units before reliability stress testing is complete.

Ship the units because electrical test passed.

Package interaction, binning criteria, burn-in results, qualification status, and customer-use conditions are not
interchangeable.

Classroom sequence

1. Terminology selection: distinguish the term that names the decision variable from three plausible alternatives.

2. Risk triage: select the stakeholder, decision, evidence gap, operating constraint, and cost of being wrong from a
bounded scenario set.

3. Pushback ladder: choose the strongest sequence from clarification to evidence-based objection to consequence to
decision request.

4. Decision artifact check: select the facts, caveat, owner, and next action that belong in a qualification readiness update.

Module 8. Foundry, Tape-Out, PDK, and Capacity Communication (90 minutes)
Handle customer and executive pressure around constrained foundry schedules.

Learners should be able to

- Use these terms accurately: foundry, tape-out, PDK, capacity allocation.

- Explain the workplace tension: Foundry allocation, PDK readiness, mask schedule, change freeze, and capacity
allocation need documented assumptions.

- Respond professionally when a stakeholder says: Promise the date to protect the relationship.

- Select the evidence, tradeoff, owner, and decision required for a foundry customer update.

Customized scenario

Workplace pressure

A customer asks for a guaranteed tape-out and wafer-start date despite capacity constraints.

Promise the date to protect the relationship.

Foundry allocation, PDK readiness, mask schedule, change freeze, and capacity allocation need documented assumptions.

Classroom sequence

1. Terminology selection: distinguish the term that names the decision variable from three plausible alternatives.

2. Risk triage: select the stakeholder, decision, evidence gap, operating constraint, and cost of being wrong from a
bounded scenario set.

3. Pushback ladder: choose the strongest sequence from clarification to evidence-based objection to consequence to
decision request.

4. Decision artifact check: select the facts, caveat, owner, and next action that belong in a foundry customer update.

Nomenclature and Jargon
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These are classroom working definitions. Learners should adapt wording to their organization's policies, systems, and
local regulatory environment.

Wafer Fabrication Flow and Process Integration

Term Working meaning Collocations Contrast and workplace line

wafer Thin semiconductor substrate, usually
silicon, on which integrated circuits are
fabricated.

inspect the wafer; hold
the wafer lot

Contrast: A wafer is the substrate being
processed; it is not interchangeable with a
finished die or packaged device. Example:
Do not release the wafer lot until the
metrology result and process route are
confirmed.

fab Semiconductor fabrication facility where
wafers are processed through
manufacturing steps.

clarify fab; document
fab

Contrast: fab should be defined against the
relevant evidence and decision boundary,
rather than used as a vague label. Example:
Before we proceed, please clarify fab and
the evidence that supports it.

process flow Ordered sequence of semiconductor
manufacturing steps, layers, inspections,
holds, and decision points.

clarify process flow;
document process flow

Contrast: process flow should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify process flow and the evidence that
supports it.

node Technology generation or process family,
often associated with feature size,
performance, density, and design rules.

clarify node; document
node

Contrast: node should be defined against
the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify node and the evidence that supports
it.

Lithography, Reticles, and Critical Dimensions

Term Working meaning Collocations Contrast and workplace line

lithography Patterning process that transfers circuit
features to a wafer using light, masks,
and photoresist.

clarify lithography;
document lithography

Contrast: lithography should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify lithography and the evidence that
supports it.

photoresist Light-sensitive material used in
lithography to define patterns on a wafer.

clarify photoresist;
document photoresist

Contrast: photoresist should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify photoresist and the evidence that
supports it.

reticle Photomask used in lithography to project
circuit patterns onto a wafer.

clarify reticle;
document reticle

Contrast: reticle should be defined against
the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify reticle and the evidence that supports
it.

critical dimension A measured feature size on a wafer that
must stay within specification for device
performance and yield.

clarify critical
dimension; document
critical dimension

Contrast: critical dimension should be
defined against the relevant evidence and
decision boundary, rather than used as a
vague label. Example: Before we proceed,
please clarify critical dimension and the
evidence that supports it.
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Deposition, Etch, CMP, and Process Windows

Term Working meaning Collocations Contrast and workplace line

deposition Process of adding material layers to a
wafer by physical, chemical, epitaxial, or
atomic-layer methods.

clarify deposition;
document deposition

Contrast: deposition should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify deposition and the evidence that
supports it.

etch Process that removes selected material
from a wafer using wet chemistry or
plasma-based methods.

clarify etch; document
etch

Contrast: etch should be defined against the
relevant evidence and decision boundary,
rather than used as a vague label. Example:
Before we proceed, please clarify etch and
the evidence that supports it.

CMP Chemical mechanical planarization; a
process that smooths wafer surfaces for
later manufacturing steps.

clarify CMP; document
CMP

Contrast: CMP should be defined against
the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify CMP and the evidence that supports
it.

process window Range of process conditions under which
results meet specification with
acceptable margin.

tighten the process
window; operate within
the process window

Contrast: A process window is the safe
operating range, not a single target setting.
Example: The team will not widen the
process window until split-lot evidence
supports the change.

Metrology, SPC, and Yield Learning

Term Working meaning Collocations Contrast and workplace line

metrology Measurement discipline used to verify
process, dimension, film, defect, and
device characteristics.

clarify metrology;
document metrology

Contrast: metrology should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify metrology and the evidence that
supports it.

SPC Statistical process control; use of control
charts and limits to monitor process
stability.

clarify SPC; document
SPC

Contrast: SPC should be defined against
the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify SPC and the evidence that supports
it.

yield Share of wafers, die, units, or lots that
meet requirements after manufacturing,
test, or qualification.

improve yield; analyze
yield loss

Contrast: Yield measures conforming
output, not the root cause of a process
change. Example: The fab is analyzing yield
loss by tool, layer, and time window.

excursion Manufacturing event or trend outside
expected control limits, specifications, or
normal process behavior.

clarify excursion;
document excursion

Contrast: excursion should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify excursion and the evidence that
supports it.

Defect Density and Cleanroom Contamination
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Term Working meaning Collocations Contrast and workplace line

defect density Number or rate of defects on a wafer,
die, layer, lot, or process area.

assess defect density;
mitigate defect density

Contrast: defect density identifies a possible
or current exposure; it is not the same as
accepting that exposure. Example: We
need to assess defect density, name the
owner, and agree on the trigger for
escalation.

particle Small contaminant that can create
defects, yield loss, reliability risk, or
process instability.

clarify particle;
document particle

Contrast: particle should be defined against
the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify particle and the evidence that
supports it.

cleanroom Controlled manufacturing environment
designed to limit particles, humidity,
electrostatic risk, and contamination.

clarify cleanroom;
document cleanroom

Contrast: cleanroom should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify cleanroom and the evidence that
supports it.

contamination
control

Practices used to prevent particles,
residues, metals, organics, moisture, or
handling errors from affecting wafers or
devices.

clarify contamination
control; document
contamination control

Contrast: contamination control should be
defined against the relevant evidence and
decision boundary, rather than used as a
vague label. Example: Before we proceed,
please clarify contamination control and the
evidence that supports it.

Equipment Uptime, Recipes, and Tool Matching

Term Working meaning Collocations Contrast and workplace line

tool uptime Percentage of time equipment is
available and qualified for production
use.

clarify tool uptime;
document tool uptime

Contrast: tool uptime should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify tool uptime and the evidence that
supports it.

preventive
maintenance

Planned equipment service performed to
reduce unplanned downtime, drift,
contamination, safety risk, or tool
instability.

clarify preventive
maintenance;
document preventive
maintenance

Contrast: preventive maintenance should be
defined against the relevant evidence and
decision boundary, rather than used as a
vague label. Example: Before we proceed,
please clarify preventive maintenance and
the evidence that supports it.

recipe Controlled equipment parameters used
to run a process step on a wafer, lot, or
tool.

clarify recipe;
document recipe

Contrast: recipe should be defined against
the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify recipe and the evidence that supports
it.

tool matching Effort to make similar manufacturing
tools produce equivalent results within
defined limits.

clarify tool matching;
document tool
matching

Contrast: tool matching should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify tool matching and the evidence that
supports it.

Packaging, Test, and Reliability Qualification
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Term Working meaning Collocations Contrast and workplace line

package Protective and electrical interface that
connects a semiconductor die to a board
or system.

clarify package;
document package

Contrast: package should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify package and the evidence that
supports it.

binning Sorting tested semiconductor units into
performance, power, speed, or quality
categories.

clarify binning;
document binning

Contrast: binning should be defined against
the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify binning and the evidence that
supports it.

burn-in Stress testing used to screen for
early-life failures before product release
or shipment.

clarify burn-in;
document burn-in

Contrast: burn-in should be defined against
the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify burn-in and the evidence that
supports it.

qualification Evidence-based approval that a process,
product, tool, package, supplier, or
change meets defined requirements.

clarify qualification;
document qualification

Contrast: qualification should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify qualification and the evidence that
supports it.

Foundry, Tape-Out, PDK, and Capacity Communication

Term Working meaning Collocations Contrast and workplace line

foundry Semiconductor manufacturer that
fabricates chips for external customers or
design companies.

clarify foundry;
document foundry

Contrast: foundry should be defined against
the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify foundry and the evidence that
supports it.

tape-out Final release of a chip design to the
foundry for mask generation and
fabrication.

clarify tape-out;
document tape-out

Contrast: tape-out should be defined
against the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify tape-out and the evidence that
supports it.

PDK Process design kit; foundry-provided
design rules, models, and files used to
design chips for a process.

clarify PDK; document
PDK

Contrast: PDK should be defined against
the relevant evidence and decision
boundary, rather than used as a vague
label. Example: Before we proceed, please
clarify PDK and the evidence that supports
it.

capacity allocation Decision process for assigning limited
foundry, tool, test, or assembly capacity
across products or customers.

clarify capacity
allocation; document
capacity allocation

Contrast: capacity allocation should be
defined against the relevant evidence and
decision boundary, rather than used as a
vague label. Example: Before we proceed,
please clarify capacity allocation and the
evidence that supports it.

Industry-Specific Meeting Moves
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Situation Useful language

Wafer Fabrication Flow and Process
Integration

Before we commit, I want to confirm wafer, fab, the owner, and the evidence behind the decision.
If process flow, route control, layer dependency, and integration risk must be confirmed before
movement., I recommend we document the risk and agree on the next step.

Lithography, Reticles, and Critical
Dimensions

Before we commit, I want to confirm lithography, photoresist, the owner, and the evidence behind
the decision. If reticle status, photoresist behavior, exposure conditions, metrology repeatability,
and control limits need review., I recommend we document the risk and agree on the next step.

Deposition, Etch, CMP, and Process
Windows

Before we commit, I want to confirm deposition, etch, the owner, and the evidence behind the
decision. If deposition uniformity, etch selectivity, cmp margin, and the qualified process window
must be protected., I recommend we document the risk and agree on the next step.

Metrology, SPC, and Yield Learning Before we commit, I want to confirm metrology, SPC, the owner, and the evidence behind the
decision. If spc trends, sampling change, tool history, defect signatures, and product mix must be
separated., I recommend we document the risk and agree on the next step.

Defect Density and Cleanroom
Contamination

Before we commit, I want to confirm defect density, particle, the owner, and the evidence behind
the decision. If defect density, cleanroom protocol, contamination source, containment, and
affected-lot traceability require action., I recommend we document the risk and agree on the next
step.

Equipment Uptime, Recipes, and Tool
Matching

Before we commit, I want to confirm tool uptime, preventive maintenance, the owner, and the
evidence behind the decision. If tool uptime, preventive maintenance status, recipe qualification,
tool matching evidence, and bottleneck risk must be balanced., I recommend we document the
risk and agree on the next step.

Packaging, Test, and Reliability
Qualification

Before we commit, I want to confirm package, binning, the owner, and the evidence behind the
decision. If package interaction, binning criteria, burn-in results, qualification status, and
customer-use conditions are not interchangeable., I recommend we document the risk and agree
on the next step.

Foundry, Tape-Out, PDK, and
Capacity Communication

Before we commit, I want to confirm foundry, tape-out, the owner, and the evidence behind the
decision. If foundry allocation, pdk readiness, mask schedule, change freeze, and capacity
allocation need documented assumptions., I recommend we document the risk and agree on the
next step.

High-pressure pushback frames
- I understand the urgency. The risk is that we move faster than the evidence or process supports.

- I am not blocking the goal. I am naming the condition we need before the decision is safe and credible.

- If we accept this risk, we should name the owner, document the assumption, and define the trigger for escalation.

- That may be possible, but not under the current scope, timeline, or approval path.

- Let's separate what we know, what we assume, and what still needs confirmation.

Practical Collocations and Field Moves

These phrases are intentionally practical. Learners should rehearse them as complete workplace moves: what they
mean, when to use them, what evidence they require, and what decision they support.

Collocation set 1

Collocation How it works in the field

put a lot on hold Stop a wafer lot from moving until the hold reason, owner, risk, and release condition are clear.

release a lot Allow a held lot to continue only after route, disposition, and risk acceptance have been documented.

open an excursion Start a formal investigation when SPC, defect, yield, or tool behavior moves outside expected limits.
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Collocation How it works in the field

contain affected lots Identify, quarantine, or restrict lots that may share the same exposure, tool path, material, or time
window.

verify lot genealogy Trace where a lot has been, which tools touched it, and which lots share possible exposure.

quarantine suspect material Physically or systemically prevent wafers, chemicals, parts, or finished units from being used or
shipped.

review SPC charts Look at control charts, rules, limits, and trends before deciding whether a signal is real.

separate signal from noise Avoid reacting to a single data point until sampling, repeatability, and tool history are checked.

tighten the process window Reduce allowed process variation when yield, reliability, or margin is at risk.

run split lots Process comparable lots or wafers under different conditions to isolate a variable or compare paths.

Collocation set 2

Collocation How it works in the field

qualify a recipe Generate evidence that a controlled tool recipe meets process, quality, and reliability requirements.

match a tool Show that two tools produce equivalent results within approved limits for a given process step.

move lots to the matched tool Transfer work to an alternate tool only within the approved matching, recipe, and product constraints.

pull in preventive maintenance Move planned maintenance earlier to reduce drift, contamination, safety, or downtime risk.

recover tool uptime Restore qualified equipment availability without bypassing restart, monitor, or qualification
requirements.

check chamber history Review recent maintenance, cleans, alarms, consumables, recipes, and abnormal events for a
process chamber.

confirm metrology repeatability Repeat or cross-check measurements before treating a trend as a process problem.

hold shipment Prevent finished units from leaving until quality, reliability, customer, or compliance questions are
resolved.

screen for early-life failure Use burn-in, stress, or test screening to identify infant mortality risk before release.

bin devices by speed and power Sort parts into usable categories after test, often tied to customer specifications or price.

Collocation set 3

Collocation How it works in the field

perform failure analysis Investigate failed die, packages, or returned units to identify physical, electrical, process, or
use-related causes.

close the 8D Complete the structured customer problem-solving report with verified root cause and effective
corrective action.

freeze the mask set Stop design changes so masks, reticles, wafer starts, and downstream schedules can proceed.

release the PDK Publish foundry design rules, models, and files for a process after readiness checks are complete.

lock the tape-out package Finalize the files, checks, signoffs, and assumptions needed for mask generation.

allocate wafer starts Assign constrained foundry capacity or fab starts across products, customers, or priorities.

approve a deviation Permit a controlled exception only after impact, owner, duration, and risk acceptance are
documented.
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Collocation How it works in the field

issue a customer quality notice Give customers a factual update about risk, containment, impact, and next action without speculation.

Additional Practical Dialogues

These dialogues are written for advanced role-play. Learners should practice the first version as written, then replace the
technical facts with a similar problem from their own role.

1. Lot Hold vs Customer Expedite

Setting

A strategic customer is waiting for units, but a wafer lot is on hold after an inline monitor showed abnormal film thickness.

Speaker Line

Customer program
manager

Can we release the lot today? The customer is escalating and the ship date is already tight.

Process integration
engineer

I understand the schedule pressure, but the hold code is tied to a film-thickness excursion after deposition.

Customer program
manager

Is it a real excursion or just a metrology artifact?

Process integration
engineer

That is exactly what we need to confirm. I want repeat metrology, chamber history, and lot genealogy before
release.

Customer program
manager

What is the fastest responsible option?

Process integration
engineer

We can contain the affected lots, run a split on one lower-risk lot, and prepare a deviation request if quality
agrees.

Customer program
manager

So I should not promise shipment today.

Process integration
engineer

Right. Say the lot is under controlled disposition, with an update after repeat measurement and quality
review.

Coach notes

- The learner does not say no; the learner names hold code, excursion, metrology, genealogy, containment, and
disposition.

- The response gives the commercial team usable customer language without pretending the risk is solved.

Target collocations

- put a lot on hold

- confirm metrology repeatability

- verify lot genealogy

- approve a deviation

2. Critical Dimension Drift on a Customer Call

Setting

A customer quality lead challenges whether a CD trend is real before a corrective action report is due.
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Speaker Line

Customer quality lead Your report shows CD drift, but we think the trend could be measurement noise.

Lithography engineer That is a fair question. We are checking metrology repeatability before we call it a process shift.

Customer quality lead What are you comparing?

Lithography engineer The same layer across the last three lots, the reference wafer, reticle history, exposure dose, focus data,
and CD-SEM repeat runs.

Customer quality lead Can you state whether product performance is affected?

Lithography engineer Not yet. We can say the drift is within electrical guardband so far, but we are not closing the excursion until
SPC and yield correlation are complete.

Customer quality lead When will we have a decision?

Lithography engineer By 5 p.m. tomorrow, we will provide either a release recommendation or a containment plan with affected-lot
IDs.

Coach notes

- The learner distinguishes measurement repeatability, process shift, electrical impact, and customer disposition.

- The dialogue trains a precise but cautious answer: what is known, what is being checked, and when the decision
comes.

Target collocations

- review SPC charts

- confirm metrology repeatability

- separate signal from noise

- contain affected lots

3. Particle Excursion After Maintenance

Setting

Production wants to restart a tool after maintenance, but defect maps show a new particle signature.

Speaker Line

Production planner The tool is back up. Can we load the backlog now?

Manufacturing quality
engineer

Not until we close the restart checks. The monitor wafer shows a particle signature that was not present
before maintenance.

Production planner If we wait, the area will miss the shift target.

Manufacturing quality
engineer

I understand. The tradeoff is that restarting too early could contaminate multiple high-value lots.

Production planner What do you need before release?

Manufacturing quality
engineer

A clean monitor run, chamber history, maintenance notes, and a lot list for any material exposed during the
suspect window.

Production planner Can we at least run engineering material?

Manufacturing quality
engineer

Possibly, if the module owner approves the route and quality agrees that the risk is contained.

Coach notes
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- The learner uses contamination-control language without blaming the maintenance team.

- The practical move is to define the restart condition, not simply defend quality in general terms.

Target collocations

- quarantine suspect material

- check chamber history

- contain affected lots

- recover tool uptime

4. Tool Matching Under Capacity Pressure

Setting

A bottleneck tool is down, and operations wants to move production to an alternate tool that is almost matched.

Speaker Line

Operations director We need to move all lots to Tool B. The matched-tool report looked close enough.

Module process owner Tool B is close for monitor wafers, but product-lot data are still limited for this layer.

Operations director How much risk are we really talking about?

Module process owner The main risks are uniformity, selectivity, and downstream CMP margin. If those shift, yield loss may appear
several steps later.

Operations director What is your recommendation?

Module process owner Move low-risk lots first, run enhanced metrology, and keep critical customer lots on hold until the first
product split clears.

Operations director Give me language for the morning standup.

Module process owner Say Tool B is under controlled qualification, not fully released for unrestricted product movement.

Coach notes

- The learner explains why almost matched is not the same as unrestricted production release.

- The line 'under controlled qualification' gives leaders a concise phrase for operations updates.

Target collocations

- match a tool

- move lots to the matched tool

- run split lots

- qualify a recipe

5. Reliability Qualification vs Early Shipment

Setting

A business unit wants to ship early units after electrical test, before reliability stress is complete.

Speaker Line

Business unit manager Electrical test passed. Can we ship early samples while reliability finishes?

Product engineer We can discuss sample release, but electrical pass is not the same as reliability qualification.
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Speaker Line

Business unit manager The customer only needs a few units for bring-up.

Product engineer Then we should label them clearly as engineering samples, define use limits, and avoid treating them as
qualified product.

Business unit manager What is the unresolved risk?

Product engineer Package interaction, burn-in results, early-life failure rate, and bin stability are still open.

Business unit manager What can I tell sales?

Product engineer Tell them sample release may be possible with restrictions, but production shipment waits for qualification
review.

Coach notes

- The learner separates sample release, production shipment, electrical test, and reliability qualification.

- This is useful for sales and business conversations where 'passed test' is often overextended.

Target collocations

- screen for early-life failure

- bin devices by speed and power

- hold shipment

- perform failure analysis

6. Foundry Capacity and Tape-Out Commitment

Setting

A customer asks for a guaranteed tape-out and wafer-start date while PDK updates and foundry capacity are still moving.

Speaker Line

Customer program
manager

We need a firm wafer-start date before our executive review. Can you guarantee the slot?

Foundry coordinator I can confirm the current allocation request, but I cannot guarantee the slot until the tape-out package and
change freeze are complete.

Customer program
manager

What is blocking the commitment?

Foundry coordinator PDK version signoff, mask data checks, final DRC closure, and capacity allocation approval.

Customer program
manager

That sounds like too many caveats.

Foundry coordinator The caveats are the conditions for a reliable commitment. If any of them move, the wafer-start date can
move with them.

Customer program
manager

What should our executive slide say?

Foundry coordinator Say the target slot is requested, with commitment pending PDK signoff, mask package lock, and foundry
allocation confirmation.

Coach notes

- The learner protects the relationship by giving a usable target while refusing a false guarantee.

- The dialogue models conditional commitment language common in foundry and customer-program work.
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Target collocations

- freeze the mask set

- release the PDK

- lock the tape-out package

- allocate wafer starts

Specialized Nomenclature Expansion

Use this expansion set for learners who already know the general module terms and need the more specific nouns,
acronyms, and measurement language that appear in fab, test, packaging, reliability, and customer-quality
conversations.

Fab logistics

Term Working meaning

FOUP Front opening unified pod used to transport and protect wafers in automated fab environments.

lot traveler Record or system route showing where the lot goes, what has been done, and what instructions apply.

hold code System code that explains why material is blocked from movement or shipment.

WIP Work in process; material currently moving through manufacturing, test, assembly, or disposition.

queue time Time a lot waits between process steps; excessive queue time can affect quality or cycle time.

lot genealogy Traceable history of tools, materials, routes, rework, holds, and related lots.

Process control

Term Working meaning

control wafer Wafer used to monitor process or tool behavior without risking production material.

split lot Lot divided or compared across conditions to test a process variable or disposition path.

golden tool Reference tool whose performance is treated as the comparison point for matching.

chamber matching Effort to align performance across chambers in the same or similar equipment.

inline monitor Measurement taken during manufacturing to catch drift before final test or yield loss.

PCM Process control monitor structures or measurements used to evaluate process health.

Lithography

Term Working meaning

overlay Alignment accuracy between patterned layers on the wafer.

dose Exposure energy applied during lithography.

focus Exposure focus condition that affects printed feature quality.

OPC Optical proximity correction used to adjust mask patterns for printing behavior.

CD-SEM Critical-dimension scanning electron microscope used to measure small patterned features.

scatterometry Optical metrology method used to infer feature profiles, dimensions, or film characteristics.
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Films and etch

Term Working meaning

film thickness Measured thickness of a deposited or grown layer.

sheet resistance Electrical resistance measurement used to monitor thin films or implants.

selectivity How much faster one material is removed than another during etch or CMP.

uniformity Degree to which a process result is consistent across wafer, lot, tool, or chamber.

end-point detection Method for determining when an etch or process step has reached the target condition.

slurry Abrasive chemical mixture used in CMP.

post-CMP clean Cleaning step used to remove residue, particles, or contamination after CMP.

Test and sort

Term Working meaning

wafer sort Electrical testing of die while still on the wafer.

die sort Classification of die after wafer-level testing.

probe card Test interface that contacts wafer pads during wafer sort.

parametric test Electrical measurement of device or process parameters, often used to monitor margins.

guardband Extra margin used to reduce risk when specification, process, or use conditions vary.

Reliability

Term Working meaning

infant mortality Early-life failures that appear soon after device use or stress.

FIT rate Failures in time; reliability measure often expressed as failures per billion device hours.

electromigration Reliability failure mechanism caused by metal movement under current stress.

TDDB Time-dependent dielectric breakdown; reliability mechanism affecting insulating layers.

HCI Hot carrier injection; reliability mechanism that can degrade transistor performance.

NBTI Negative-bias temperature instability; reliability mechanism affecting transistor threshold behavior.

Packaging

Term Working meaning

wire bond Electrical connection made by bonding fine wires between die and package leads or substrate.

flip chip Package approach where die are connected face-down through bumps.

underfill Material placed under flip-chip die to improve mechanical reliability.

bump Conductive connection point used in advanced packages or wafer-level packaging.

TSV Through-silicon via used to connect vertically through silicon in advanced packages.

substrate Package platform that supports the die and routes signals to the board.
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Quality and customer

Term Working meaning

MRB Material review board that decides disposition for nonconforming or suspect material.

deviation Approved exception from a normal requirement, route, specification, or process condition.

rework Additional approved processing intended to bring material back into requirement.

scrap Disposition for material that cannot be used or recovered acceptably.

FA Failure analysis; structured investigation of why a device, die, package, or system failed.

decapsulation Removal of package material to inspect die, bonds, or physical evidence during FA.

Assessment and Coaching

Performance rubric

Skill Developing Proficient Strong

Terminology Recognizes terms but uses them
loosely.

Uses field terms accurately in
context.

Defines terms, connects them to
evidence, and explains decision
impact.

Pushback Disagrees vaguely or avoids
disagreement.

Names concern with evidence and
next step.

Balances urgency, relationship, risk,
owner, and decision rights.

Scenario judgment Focuses on one stakeholder's
preference.

Identifies constraint, risk, and
process.

Guides the group toward a
documented, realistic decision.

Decision
communication

Selects language without linking
it to the decision.

Chooses language that names
facts, owner, and next step.

Distinguishes evidence, tradeoff,
authority, and escalation in a
decision-ready response.

Source orientation
- Company process-control plans, fab SOPs, and manufacturing quality procedures.

- SEMI, JEDEC, AEC-Q, and customer qualification expectations where applicable.

- Foundry documentation, PDK release notes, customer quality agreements, and approved communication procedures.

- The learner's own company policies, SOPs, contracts, systems, templates, and approved communication standards.


