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MODULE SPECIFICATION TEMPLATE

1 The title of the module:  
  ASIC
2 The Department which will be responsible for management of the module 
School of Advance Technician Engineering
3 The Start Date of the Module  February 2009
4 The number of students expected to take the module   15
5 Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Departments and Faculties regarding the withdrawal   None
6 The level of the module Certificate  [I]
7 The number of credits which the module represents   15
8 Which term(s) the module is to be taught in (or other teaching pattern)  Semester 1 & 2
9 Prerequisite modules: None
10 The programmes of study to which the module contributes
Foundation Degree in Engineering, HNC in Engineering

11 The intended subject specific learning outcomes and, as appropriate, their relationship to programme learning outcomes

To achieve this unit a student must:

1) Apply design methods to digital systems for implementation onto an ASIC device
2) Apply standard procedures and tools to implement a digital system in an ASIC
3) Apply design for test procedures to assist ASIC device verification
These learning outcomes directly relate to the listed programme learning outcomes A1, A2 & A3 of the programmes listed in section 13.
12 The intended generic learning outcomes and, as appropriate, their relationship to programme learning outcomes

The following generic learning outcomes directly relate to the listed programme learning outcomes B12 and D29 of the programmes listed in section 16.
1) Analyse and solve problems using appropriate methods
2) Present quantitative and qualitative information, together with analysis, argument and commentary, in a form appropriate to the intended audience, including appropriate acknowledgement and referencing of sources.
13 A synopsis of the curriculum

·  Design methodology and system architecture: system purpose, role, operations and limitations.  Definitive timing diagrams, flow diagrams, Algorithmic State Machine charts and tables, mixed level logic conventions.  Minimisation with Map Entered Variables.  Evaluation of state machine architectures in ASIC devices including random logic, decoder and random logic, multiplexers, ROM, SPLD, CPLD, FPGA.  Relative advantages and disadvantages of implementation in CPLD, FPLA and Foundry Gate Array
· System design and Implementation:  system partitioning, floor planning, schematic capture, design verification simulation, placement, routing, post fit simulation and verification testing, manufacturer independent CPLD/FPGA design tools, device programming, physical / functional testing 
· Test methods and procedures: post fabrication verification, structural testing, functional simulation, structural test methods, partitioning, fault models.  Design for test methods, scan path analysis 
14 Indicative Reading List 

· – Fundamentals of Logic Design
Roth / Kinney 

Wadsworth
ISBN 0495667765
15 Learning and Teaching Methods, including the nature and number of contact hours and the total study hours which will be expected of students, and how these relate to achievement of the intended learning outcomes

The module is designed to offer a broad-base of study of key scientific principles, covering both mechanical and electrical concepts associated with the design  and operation of engineering systems. It aims to provide the basis for further study in specialist areas of engineering.
Students will be expected to spend 150 hours of study apportioned as follows:  
· 30 contact hours: involving a mix of taught lessons to explain the theoretical  and practical aspects of the module
· 40 hours guided assessment 

· 80 hours private study
16 Assessment methods and how these relate to testing achievement of the intended learning outcomes

The module will be assessed by coursework only. 

The coursework  comprises three equally weighted assignments.  All three assignments will be based on the principles of digital design and the use of ASM charts, tables and map entered variables to implement a design solution.  The appropriate choice of state machine architecture and the implementation onto an appropriate device with subsequent practical testing will be included.

Assignment one will consider basic design solutions.

Assignment two will extend to incorporate the one-hot method of design solution

Assignment three will incorporate the appropriate use of test methodology, including scan path analysis.

	Subject specific learning outcomes
	Assessment Criteria

	1) Apply design methods to digital systems for implementation onto an ASIC device.
2) Apply standard procedures and tool to implement a digital system in an ASIC
3) Apply design for test procedures to assist ASIC device verification

	· Appropriate design methodology applied to define, simplify and analyse a digital system.

· Suitable system architecture determined for combinational and sequential components of a system.

· Design methodology applied and appropriate ASIC device determined for system 
· Requirement and roles of design management identified

· System design and implementation in an ASIC using CAD/CAE tools, simulated and amended as necessary

· Identify the need for device verification after fabrication
· Identify the difference between structural and functional testing and simulation

· Select appropriate structural test methods

· Identify the need for the ASIC to be partitioned and designed for test recognition



	Generic learning outcomes

	

	1. Analyse and solve problems using appropriate methods
2. Identify, classify and describe the performance of systems and components through the use of analytical methods and modelling techniques
3. Present quantitative and qualitative information, together with analysis, argument and commentary, in a form appropriate to the intended audience, including appropriate acknowledgement and referencing of sources

	· Identify appropriate methods to analyse and resolve engineering problems.
· Define the system’s expected performance

· Use analytical and programming methods to model the system’s performance based upon set criteria

· Compile and select information into an appropriate structure for the intended audience
· Present information in a suitable style and language in order that the intended information is communicated clearly and effectively




17 Implications for learning resources, including staff, library, IT and space.  
This module will be taught and supported by appropriately qualified lecturers who have experience in teaching and supervising technical and analytical subjects.

All the items stated in the Indicative Reading List are available at the Medway Centre, Learning Resource Centre IT suites which all allow Internet, On-line T.I. Onestop Technical Index Facility. Practical sessions will take place in the Electrical Lab which is fully equipped to accommodate the requirements of learning outcomes. A full-time Technician supports the laboratory activities.

18 A statement confirming that, as far as can be reasonably anticipated, the curriculum, learning and teaching methods and forms of assessment do not present any non-justifiable disadvantage to students with disabilities

The learning outcomes, teaching and learning methods and assessments are accessible to and achievable by all students.  Specific requirements for disabled students to undertake work placements will be made as appropriate.  Any student with disabilities will not face any foreseen disadvantage or difficulties that cannot be reasonably addressed. 
Statement by the Director of Learning and Teaching: "I confirm I have been consulted on the above module proposal and have given advice on the correct procedures and required content of module proposals"
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Director of Learning and Teaching
	..............................................

Date


Statement by the Head of Department: "I confirm that the Department has approved the introduction of the module and will be responsible for its resourcing"

	.................................................................

Head of Department
	..............................................

Date
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