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I.
MAJOR CONCEPTS/CONTENT: The purpose of this program is to prepare students for employment as Microelectronics Manufacturing Process Technologists. 

The content includes, but is not limited to the following: statistical process control, direct current (DC) circuits, alternating current (AC) circuits, analog, solid-state and digital devices, use of circuit diagrams and schematics, high reliability soldering, laboratory practices; clean room contamination control, computer literacy, human relations, employability skills, work safety practices and ethics.

This program focuses on broad, transferable skills and stresses understanding and demonstration of the following elements of the Micro Electronics industry; planning, management, finance, technical and product skills, underlying principles of technology, labor issues, community issues and health, safety, and environmental issues.

II.
LABORATORY ACTIVITIES: Shop or laboratory activities are an integral part of this program.  These activities provide instruction in the use of tools, test equipment, materials and processes found in the semiconductor manufacturing industry.  Students will troubleshoot, reassemble and calibrate precision equipment used in the microelectronics manufacturing process.

III.
SPECIAL NOTE: SkillsUSA, Inc. is the appropriate Career and Technical Student Organization (CTSO) for providing leadership training and for reinforcing specific career and technical skills.  Career and Technical Student Organizations shall be an integral part of the career and technical instructional program, and the activities of such organizations are defined as part of the curriculum in accordance with Rule 6A-6.065, FAC.

Cooperative training - OJT is appropriate for this program.  Whenever cooperative training - OJT is offered, the following are required for each student:  a training plan, signed by the student, teacher, and employer, which includes instructional objectives and a list of on-the-job and in-school learning experiences; a workstation that reflects equipment, skills and tasks that are relevant to the occupation which the student has chosen as a career goal.  The student must receive compensation for work performed.

In accordance with Rule 6A-10.040, FAC, the minimum basic-skills grade levels required for adult vocational students to complete this program are: Mathematics 10.0, Language 10.0, Reading 10.0.  These grade-level numbers correspond to grade-equivalent scores obtained on one of the state-designated basic-skills examinations.  If a student does not meet the basic-skills level required for completion of the program, remediation should be provided concurrently through Vocational Preparatory Instruction (VPI).  Please refer to the Rule for exemptions.

Federal and state legislation requires the provision of accommodations for students with disabilities to meet individual needs and ensure equal access.  Adult students with disabilities must self-identify and request such services.  Students with disabilities may need accommodations in such areas as instructional methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special communication systems.  Documentation of the accommodations requested and provided should be maintained in a confidential file.
To be transferable statewide between institutions, this program/course must have been reviewed, and a "transfer value" assigned the curriculum content by the appropriate Statewide Course Numbering System discipline committee.  This does not preclude institutions from developing specific program or course articulation agreements with each other.

This program may be offered in courses.  Vocational credit shall be awarded to the student on a transcript in accordance with Section 1001.44 (3) (b) F.S.

SCANS Competencies: To accomplish the Secretary's Commission on Achieving Necessary Skills (SCANS) competencies, instructional strategies for this cluster must include methods that require students to identify, organize, and use resources appropriately; to work with each other cooperatively and productively; to acquire and use information; to understand social, organizational, and technological systems; and to work with a variety of tools and equipment.  Instructional strategies must also incorporate methods to improve students' personal qualities and higher-order thinking skills.

The standard length of this program is 1200 hours.

IV.
INTENDED OUTCOMES: After successfully completing the program, the student will be able to:

OCCUPATIONAL COMPLETION POINT - A  

MICRO-ELECTRONIC MANUFACTURING PROCESS TECHNICIAN - INDUSTRY TITLE 

(SOC 51-2022)
01.0
Demonstrate proficiency in laboratory practices.

02.0
Demonstrate proficiency in oral and written communications.

03.0
Demonstrate proficiency in mathematics functions.

04.0
Demonstrate proficiency in the application of chemistry and physics to the manufacturing process.

05.0
Demonstrate proficiency in DC circuits.

06.0
Demonstrate proficiency in AC circuits.

07.0
Demonstrate proficiency in solid-state devices.

08.0
Demonstrate proficiency in analog circuits.

09.0
Demonstrate proficiency in digital circuits.

10.0
Demonstrate proficiency in the use of computers.

11.0
Demonstrate proficiency in general and environmental health and safety procedures.

12.0
Demonstrate proficiency in clean-room contamination control.

13.0
Demonstrate proficiency in concepts of Statistical Process Control.

14.0
Demonstrate proficiency in non-destructive testing.

15.0
Demonstrate employability skills.

16.0
Demonstrate an understanding of entrepreneurship.
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OCCUPATIONAL COMPLETION POINT - A
01.0
DEMONSTRATE PROFICIENCY IN LABORATORY PRACTICES--The student will be able to:

01.01
Apply proper OSHA safety standards.

01.02
Make electrical connections.

01.03
Identify and use hand tools properly.

01.04
Demonstrate acceptable soldering and desoldering techniques.

02.0
DEMONSTRATE PROFICIENCY IN ORAL AND WRITTEN COMMUNICATIONS--The student will be able to:

02.01
Identify methods to improve reading techniques.

02.02
Describe the methods to improve memory.

02.03
Describe effective listening styles.

02.04
Demonstrate the note taking process.

02.05
Identify techniques in effective test taking.

02.06
Prepare a variety of written industrial communications.

02.07
Prepare and present individual and group oral presentations.

03.0
DEMONSTRATE PROFICIENCY IN MATHEMATICS FUNCTIONS--The student will be able to:

03.01
Solve problems using the manipulation of numbers, fractions, decimals, percents, integers, and exponents.

03.02
Solve problems requiring the use of scientific notation.

03.03
Solve problems requiring the use of algebraic expressions.

03.04
Solve problems requiring the use of graphing relations and functions.

03.05
Solve problems requiring the use of geometric and trigonometric functions.

03.06
Apply mathematics functions to the manufacturing process.

04.0
DEMONSTRATE PROFICIENCY IN THE APPLICATION OF CHEMISTRY AND PHYSICS TO THE MANUFACTURING PROCESS--The student will be able to:

04.01
Identify chemical elements from their symbols and their placement in the periodic table.

04.02
Describe the basic atomic structure of specific elements.

04.03
Describe the three basic states of matter.

04.04
Identify the basic properties of acids, bases and salts.

04.05
Identify the characteristics of ionic and covalent bonds.

04.06
Describe the effects of the three basic laws of thermodynamics on the manufacturing of electronics components.

04.07
Describe electrochemistry processes used in industrial processes such as electroplating.

04.08
Describe and measure force in mechanical, fluid, electrical and thermal systems.

04.09
Describe how work in mechanical, fluid and electrical systems involves the presence of force and movement.

04.10
Identify and measure rate in mechanical, fluid, electrical and thermal systems.

04.11
Identify and measure resistance in mechanical, fluid, electrical and thermal systems.

04.12
Identify and measure energy in mechanical, fluid, electrical and thermal systems.

04.13
Identify force transformers in linear mechanical, rotational mechanical, fluid and electrical systems.

04.14
Identify wave and vibration theory.

04.15
Describe light and optical systems in the manufacturing workplace.

05.0
DEMONSTRATE PROFICIENCY IN DIRECT CURRENT (DC) CIRCUITS--The student will be able to:

05.01
Solve algebraic problems to include exponentials (prerequisite to DC).

05.02
Solve problems in electronics units utilizing metric prefixes.

05.03
Relate electricity to the nature of matter.

05.04
Identify sources of electricity.

05.05
Define voltage, current, resistance, power and energy.

05.06
Apply Ohm's law and power formulas.

05.07
Read and interpret color codes and symbols to identify electrical components and values.

05.08
Measure properties of a circuit using volt-ohm meter (VOM) and digital volt-ohm meter (DVM) and oscilloscopes.

05.09
Compute conductance and compute and measure resistance of conductors and insulators.

05.10
Apply Ohm's law to series circuits.

05.11
Construct and verify operation of series circuits.

05.12
Analyze and troubleshoot series circuits.

05.13
Apply Ohm's law to parallel circuits.

05.14
Construct and verify the operation of parallel circuits.

05.15
Analyze and troubleshoot parallel circuits.

05.16
Apply Ohm's law to series-parallel and parallel-series circuits.

05.17
Construct and verify the operation of series-parallel and parallel-series and bridge circuits.

05.18
Troubleshoot series-parallel and parallel-series and bridge circuits.

05.19
Identify and define voltage divider circuits (loaded and unloaded).

05.20
Construct and verify the operation of voltage divider circuits (loaded and unloaded).

05.21
Analyze and troubleshoot voltage divider circuits (loaded and unloaded).

05.22
Apply maximum power transfer theory.

05.23
Construct and verify the operation of DC circuits that demonstrate the maximum power transfer theory.

05.24
Describe magnetic properties of circuits and devices.

05.25
Determine the physical and electrical characteristics of capacitors and inductors.

05.26
Describe reactive-capacitance (R-C) and inductive reactance(R-L) time constants and classify the output of differentiators and integrators.

05.27
Setup and operate power supplies for DC circuits.

06.0
DEMONSTRATE PROFICIENCY IN ALTERNATING CURRENT (AC) CIRCUITS--The student will be able to:

06.01
Solve basic trigonometric problems as applicable to electronics (prerequisite to AC).

06.02
Identify properties of an AC signal.

06.03
Identify AC sources.

06.04
Analyze and measure AC signals utilizing DVM and oscilloscope.

06.05
Define the characteristics of AC capacitive circuits.

06.06
Construct and verify the operation of AC capacitive circuits.

06.07
Analyze and troubleshoot AC capacitive circuits.

06.08
Define the characteristics of AC inductive circuits.

06.09
Construct and verify the operation of AC inductive circuits.

06.10
Analyze and troubleshoot AC inductive circuits.

06.11
Define and apply the principles of transformers and AC circuits.

06.12
Construct and verify the operation of AC circuits utilizing transformers.

06.13
Analyze and troubleshoot AC circuits utilizing transformers.

06.14
Analyze and troubleshoot differentiator and integrator circuits.

06.15
Define the characteristics of resistance inductance capacitance (RLC) circuits (series, parallel and complex).

06.16
Define the characteristics of series and parallel resonant circuits.

06.17
Define the characteristics of frequency selective filter circuits.

06.18
Construct and verify the operation of frequency selective filter circuits.

06.19
Define basic motor theory and operation.

06.20
Define basic generator theory and operation.

07.0
DEMONSTRATE PROFICIENCY IN SOLID-STATE DEVICES--The student will be able to:

07.01
Identify and define properties of semiconductor materials.

07.02
Identify and define operating characteristics and applications of junction diodes.

07.03
Identify and define operating characteristics and applications of special diodes.

07.04
Construct diode circuits.

07.05
Analyze and troubleshoot diode circuits.

07.06
Identify and define operating characteristics and application of bipolar transistors.

07.07
Identify and define operating characteristics and applications of field effect transistors.

07.08
Identify and define operating characteristics and applications of single-stage amplifiers.

07.09
Construct single-stage amplifiers.

07.10
Analyze and troubleshoot single-stage amplifiers.

07.11
Setup and operate a DVM for solid-state devices.

07.12
Setup and operate power supplies for solid-state devices.

07.13
Setup and operate oscilloscopes for solid-state devices.

07.14
Setup and operate function generators for solid-state devices.

08.0
DEMONSTRATE PROFICIENCY IN ANALOG CIRCUITS--The student will be able to:

08.01
Identify and define operating characteristics and applications of linear integrated circuits.

08.02
Identify and define operating characteristics and applications of basic power supplies and filters.

08.03
Construct basic power supplies and filters.

08.04
Identify and define operating characteristics and applications of differential and operational amplifiers.

08.05
Construct differential and operational amplifier circuits.

08.06
Identify and define operating characteristics of audio power amplifiers.

08.07
Construct audio power amplifiers.

08.08
Analyze and troubleshoot audio power amplifiers.

08.09
Identify and define operating characteristics and applications of power supply regulator circuits.

08.10
Construct power supply regulator circuits.

08.11
Identify and define operating characteristics and applications of active filters.

08.12
Construct active filter circuits.

08.13
Identify and define operating characteristics and applications of sinusoidal and nonsinusoidal oscillator circuits.

08.14
Construct oscillator circuits.

09.0
DEMONSTRATE PROFICIENCY IN DIGITAL CIRCUITS--The student will be able to:

09.01
Define and apply numbering systems to codes and arithmetic operations.

09.02
Analyze and minimize logic circuits using Boolean operations.

09.03
Setup and operate oscilloscopes for digital circuits.

09.04
Setup and operate pulse generators for digital circuits.

09.05
Identify types of logic gates and their truth tables.

09.06
Construct combinational logic circuits using integrated circuits.

09.07
Troubleshoot logic circuits.

09.08
Analyze types of flip-flops and their truth tables.

09.09
Construct flip-flops using integrated circuits.

09.10
Troubleshoot flip-flops.

09.11
Identify, define and measure characteristics of integrated circuits (IC) logic families.

09.12
Identify types of registers and counters.

09.13
Construct registers and counters using flip-flops and logic gates.

09.14
Analyze clock and timing circuits.

09.15
Construct clock and timing circuits.

09.16
Identify types of digital displays.

10.0
DEMONSTRATE PROFICIENCY IN USE OF COMPUTERS--The student will be able to:

10.01
Use the personal computer disk operating system.

10.02
Use word processor applications programs.

10.03
Use spreadsheet applications programs.

10.04
Use electronic mail applications programs.

11.0
DEMONSTRATE PROFICIENCY IN IDENTIFICATION OF GENERAL AND ENVIRONMENTAL HEALTH AND SAFETY PROCEDURES--The student will be able to:

11.01
Identify household hazards.

11.02
Identify and report electrical hazards.

11.03
Identify and report chemical hazards.

11.04
Identify and report environmental hazards.

11.05
Describe chemical handling procedures.

11.06
Describe fire safety procedures.

11.07
Identify laser safety procedures.

11.08
Administer CPR.

12.0
DEMONSTRATE PROFICIENCY IN CLEAN ROOM CONTAMINATION CONTROL--The student will be able to:

12.01
Identify clean room classification standards.

12.02
Identify clean room garment procedures.

12.03
Identify pure water techniques.

12.04
Identify electro static control procedures.

12.05
Identify pure chemical techniques.

12.06
Identify surface particle detection procedures.

12.07
Identify wafer automation and transfer systems.

13.0
DEMONSTRATE PROFICIENCY IN STATISTICAL PROCESS CONTROL--The student will be able to:

13.01
Define statistics and statistical process control.

13.02
Apply the terms of statistical process control to the collection, manipulation, and display of meaningful data.

13.03
Calculate probabilities, given specific sets of data, and given a range of data.

13.04
Assimilate data, define its purpose, identify an appropriate display device (histogram, stem and leaf, running charts, pareto charts, fishbone diagram) and interpret its meaning.

13.05
Define, identify, construct, calculate, and interpret control charts.

14.0
DEMONSTRATE PROFICIENCY IN NON-DESTRUCTIVE TESTING--The student will be able to:

14.01
Describe pressure and leak testing procedures.

14.02
Describe the procedures for liquid penetration inspection.

14.03
Describe the procedures for thermal testing.

14.04
Describe X-ray radiography theory.

14.05
Describe ultrasonic testing procedures.

14.06
Describe dynamic testing procedures.

15.0
DEMONSTRATE EMPLOYABILITY SKILLS--The student will be able to:

15.01
Conduct a job search.

15.02
Secure information about a job.

15.03
Identify documents which may be required when apply for a job interview.

15.04
Complete a job application form correctly.

15.05
Demonstrate competence in job interview techniques.

15.06
Identify or demonstrate appropriate responses to criticism from employer, supervisor or other employee.

15.07
Identify acceptable work habits.

15.08
Demonstrate knowledge of how to make job changes appropriately.

15.09
Demonstrate acceptable employee health habits.

16.0
DEMONSTRATE AN UNDERSTANDING OF ENTREPRENEURSHIP--The student will be able to:

16.01
Define entrepreneurship.

16.02
Describe the importance of entrepreneurship to the American economy.

16.03
List the advantages and disadvantages of business ownership.

16.04
Identify the risks involved in ownership of a business.

16.05
Identify the necessary personal characteristics of a successful entrepreneur.

16.06
Identify the business skills needed to operate a small business efficiently and effectively.
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